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                                       City Purchasing          General Information 206-684-0444

Current Contract Information

	ALERTS

This contract is not intended for anything that is more properly classified as Public Works.  

This contract is limited to only those items expressly provided for in this contract.

Do not use for federally funded purchases without a specific review for your grant funding requirements.

	Contract Title  SCL - DENNY SUBSTATION - GIS
	Contract # 0000003316

	Buyer
	Name: Presley Palmer

	Phone: 206-233-7158


	E-Mail: Presley.palmer@seattle.gov 


	Vendor (name/address)
	Mitsubishi Electric Power Products, Inc.

530 Keystone Drive 

Warrendale, PA 15086
	Vendor ID#  0000040399

	Vendor Contact
	Contact:   Timothy Iman             Phone:   724-778-3128    Fax: 724-778-5209   
E-Mail: Timothy.iman@meppi.com

	WMBE Status
	 FORMDROPDOWN 


	Description
	· provide the Denny Substation with (Major equipment) 115kV GIS breaker-and-a-half line up and custom GIS module with gas insulated bus connection to the line reactor and associated buildings for the GIS, the 6-ohm oil filled reactor for the Denny-Broad Line, the 115kV cable supply, termination and installation inside the substation (between GIS and from GIS to 115; 13.8 kV power transformers).

	Contract Term
	7/7/14 Through 7/7/19

	Future Extension Option
	One – 2 year

	Freight Terms
	Prepaid Allowed


	Prompt Pay Discount
	 N/A


	Delivery ARO
	 N/A


	Order Instructions
	For Use By: Seattle City Light

	Order Limit:  None


	Contracting Options


	 FORMCHECKBOX 
This is the only City contract for this product.  Unless a separate competitive process is undertaken, this contract must be used when a product is sought that matches contract offerings. Call the Buyer for advice.

 FORMCHECKBOX 
This is one of several contracts awarded for this product.  The City may select among any of the following:

Contract #0000003315 – ABB, Inc. – Scope: Denny Substation – Transformer Options

 

	Comprehensive Contract


[image: image1.emf]0000003316_Contra ct.pdf



	Current Pricing


[image: image2.emf]1 a  Bid Offer Form  2-21-14 (MEPPI Rev04).doc
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	Original ITB / RFP
 
[image: image4.emf]RFP-SCL-1199  Denny Substation Major Equipment.doc
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	Contract History
	Contract Start date 
7/7/14
Change Order #1
Change Order #2 
Change Order #3 



	Vendor Emergency Contact Information

	Emergency Contact Name
	Allen Gore – Gore Electric

	Emergency Phone Number
	425-424-3630

	Back-Up Emergency Phone Number 
	206-409-2585

	Contact information for company locations areas outside Seattle that can be called upon in an emergency

Alternative Address
	Bryon Williams – Mitsubishi Electric Power Products, Inc.
Warrendale, PA

866-390-6487 (answers 24/7)
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SCL-Denny Substation

MEPPI Bid Offer Summary

		Contracted Items per Response to Bid Offer Form:

		



		Item #1 – (12) 115kV Gas Insulated Switchgear (GIS)

		$3,981,560.93



		Item #3 – (1) 115kV, 6-ohm, Oil Filled Reactor (OIR) with integrated GIS (with gas insulated bus) with building for GIS

		$3,112,101.36



		Item #4 – (Lot) 115kV Solid Dielectric Cable and Terminations

		$855,558.25



		Item #1a – Installation ($4,987,095.03 - $530,000)*

		$4,457,095.03                



		Item #3a –  Adder for Increased dimensions and 2hr-Fire Rating for 1&1/2 GIS Building

		$373,536.24



		Item #4a –  Adder for Increased dimensions and 2hr-Fire Rating for OIR-GIS Building

		$222,631.67



		Optional Items to purchase:

		



		Item #8 – (Lot)  GIS Viewport Camera System

		$209,300.00



		Item #9 – (Lot)  GIS Continuous Gas Trending System  

		$327,200.00



		Item #16 – (Lot)  Gas Cart & Accessories

		$231,634.00



		Total:

		$13,770,617.48



		*Amount Modified to reflect the split award.



		Also Included:



		· Item #2 - 10 Year Maintenance Plan for SF6 Gas Insulated Equipment (Condition Monitoring program, described in Section 3.A.4 of this proposal is included.)

· Item #3 - Spare Parts (Itemized List Grouped by Primary Equipment Line Item) (INCLUDED.  See SECTION 3.0 of the proposal)







OFF-SITE OPTIONS:

i. QTY (3) 115kV CB GIS & QTY (1) 115kV Series Reactor (Broad St. SS):	$  3,112,101.00

ii. On-line Gas Monitoring for above:					$     266,400.00

iii. Viewport Camera System for above:					$       75,500.00




_1472618279.pdf






SCL-Denny Substation 
MEPPI Bid Offer Summary 


 


OFF-SITE OPTIONS: 
i. QTY (3) 115kV CB GIS & QTY (1) 115kV Series Reactor (Broad St. SS): $  3,112,101.00 


ii. On-line Gas Monitoring for above:     $     266,400.00 
iii. Viewport Camera System for above:     $       75,500.00 


 


Contracted Items per Response to Bid Offer Form:  


Item #1 – (12) 115kV Gas Insulated Switchgear (GIS) $3,981,560.93 


Item #3 – (1) 115kV, 6-ohm, Oil Filled Reactor (OIR) with 
integrated GIS (with gas insulated bus) with building for GIS $3,112,101.36 


Item #4 – (Lot) 115kV Solid Dielectric Cable and Terminations $855,558.25 


Item #1a – Installation ($4,987,095.03 - $530,000)* $4,457,095.03                 


Item #3a –  Adder for Increased dimensions and 2hr-Fire 
Rating for 1&1/2 GIS Building $373,536.24 


Item #4a –  Adder for Increased dimensions and 2hr-Fire 
Rating for OIR-GIS Building $222,631.67 


Optional Items to purchase:  


Item #8 – (Lot)  GIS Viewport Camera System $209,300.00 


Item #9 – (Lot)  GIS Continuous Gas Trending System   $327,200.00 


Item #16 – (Lot)  Gas Cart & Accessories $231,634.00 


Total: $13,770,617.48 


*Amount Modified to reflect the split award. 


Also Included: 


- Item #2 - 10 Year Maintenance Plan for SF6 Gas Insulated Equipment (Condition Monitoring 
program, described in Section 3.A.4 of this proposal is included.) 


- Item #3 - Spare Parts (Itemized List Grouped by Primary Equipment Line Item) (INCLUDED.  
See SECTION 3.0 of the proposal) 







 
 
 
 


City of Seattle 
CONTRACT FOR providing the Denny Substation with (Major equipment) 115kV GIS breaker-and-a-half line 
up and custom GIS module with gas insulated bus connection to the line reactor and associated buildings for the 
GIS, the 6-ohm oil filled reactor for the Denny-Broad Line, the 115kV cable supply, termination and installation 
inside the substation (between GIS and from GIS to 115; 13.8 kV power transformers). 
  
This Contract is made effective July 7, 2014 through July 7, 2019, and entered into by and between the City of 
Seattle (“Owner”), a Washington municipal corporation; and Mitsubishi Electric Power Products, Inc. 
(“Contractor”), a corporation of the State of Pennsylvania, and authorized to do business in the State of 
Washington. 
 
  


Contractor Business Mitsubishi Electric Power Products, Inc. 
Name of 
Representative 


Timothy Iman 


Contractor Address 530 Keystone Drive, Warrendale, PA 15086 
Contractor Phone 724-778-3128 
Contractor Fax 724-778-5209 
Contractor E-mail Timothy.iman@meppi.com  


 
 
WHEREAS, the purpose of this contract is to provide and install major electrical equipment for the initial 
construction of the Denny Substation that best meets Owner’s requirements; and 
 
WHEREAS, Contractor was selected as a result of a Reqbuest for Proposal process initiated October 2013 as 
required by Seattle Municipal Code since costs are anticipated to exceed $47,000 in value; and 
 
WHEREAS, funds for this purpose are authorized through Owner’s annual budget; 
 
NOW, THEREFORE, in consideration of the terms, conditions, covenants, and performance of the scope of work 
contained herein, as attached and made a part hereof, Owner and Contractor mutually agree as follows.  
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1. Entire Agreement.   
This Contract including all attachments, consisting of but not limited to existing and future exhibits, statements of 
work, project schedules, and future Contract amendments comprises the entire agreement between the City of 
Seattle (Seattle) and the Contractor.  The Contract is defined to explicitly include the City’s Purchase Order, the 
City’s Solicitation and all Addenda and Contractor’s Offer.  Where there are conflicts between these documents, 
the controlling documents will be in that same sequence, with the first taking priority over the last listed. 
 
2. Scope of Work 
Contractor shall provide the following products and/or services as specified below and/or as attached.  These 
services shall be termed “work” herein.   
 
This contract includes the requirements for furnishing, installing, and testing, for a coordinated package of the 
115kV GIS breaker-and-a-half line up and custom GIS module with gas insulated bus connection to the line 
reactor and associated buildings for the GIS, the 6-ohm oil filled reactor for the Denny-Broad Line, the 115kV 
cable supply, termination and installation inside the substation (between GIS and from GIS to 115; 13.8 kV power 
transformers).  The scope would also include associated manufacturing, building design and permitting, site 
installation, related studies, project management, start-up assistance, commissioning, warrantee support, etc. as 
described in detail in the specifications and addenda.   The Denny Substation is located in north downtown Seattle. 
The station will be designed with the intent to minimize space to the extent practical. To this end, the station will 
consist of low-profile equipment with the connecting bus system being primarily of underground cable. 
 


• List of Equipment: This is the list of equipment to be supplied, Installed, and tested per Mitsubishi’s 
response to RFP-SCL-1199. These items along with their totals become part of Blanket Contract 
#0000003316 and are to bonded at 100%: 


Contracted Items per Response to Bid Offer Form:   
Item #1 – (12) 115kV Gas Insulated Switchgear (GIS)  $3,981,560.93 
Item #3 – (1) 115kV, 6-ohm, Oil Filled Reactor (OIR) 
with integrated GIS (with gas insulated bus) with 
building for GIS 


 


$3,112,101.36 
Item #4 – (Lot) 115kV Solid Dielectric Cable and 
Terminations 


 
$855,558.25 


Item #1a – Installation ($4,987,095.03 - $530,000)*  $4,457,095.03                 
Item #3a –  Adder for Increased dimensions and 2hr-Fire 
Rating for 1&1/2 GIS Building 


 
$373,536.24 


Item #4a –  Adder for Increased dimensions and 2hr-Fire 
Rating for OIR-GIS Building 


 
$222,631.67 


Optional Items to purchase:   
Item #8 – (Lot)  GIS Viewport Camera System  $209,300.00 
Item #9 – (Lot)  GIS Continuous Gas Trending System    $327,200.00 
Item #16 – (Lot)  Gas Cart & Accessories  $231,634.00 
Total:  $13,770,617.48 
*Amount Modified to reflect the split award. 
Also Included: 


- Item #2 - 10 Year Maintenance Plan for SF6 Gas Insulated Equipment (Condition 
Monitoring program, described in Section 3.A.4 of this proposal is included.) 


- Item #3 - Spare Parts (Itemized List Grouped by Primary Equipment Line Item) 
(INCLUDED.  See SECTION 3.0 of the proposal) 
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3. Time of Beginning and Completion  
Contractor shall begin the work stated in the "Scope of Work" (“work”) section upon receipt of written notice to 
proceed from Seattle.  Seattle will acknowledge in writing when work is complete.   Time limits established 
pursuant to this Contract shall not be extended because of delays for which Contractor is responsible, but may be 
extended by Seattle, in writing, for its convenience or for conditions beyond Contractor’s control.  Time is of the 
essence. 
 
4. Limits Of Sales To Authorized Products And Services 
Contractor has responsibility to limit sales to those products or services authorized within the contract, whether 
authorized by changes and amendments or stated within the original contract scope.  The Contractor is responsible 
for refusing orders that are not properly authorized by the contract or through other proper Purchase Orders issued 
by authorized persons from the City.  If the Contractor has consistent sales of unauthorized products or services, 
the City reserves the right to use any of the following: terminate the contract in accordance with termination 
provisions, place the Contractor payments on “hold” for all incoming invoices while the City determines which are 
authorized items eligible for payment, and/or refuse certain invoices that contain non-authorized items. 
 
5. Invoices 
Invoices must show line item detail and price for each.  Invoices must provide the name of the City employee that 
placed the order, and the City Contract Number.     
 
For contracts where prevailing wages are required, the Vendor must include a statement that certifies Prevailing 
Wages have been paid for the Contractor and subcontractors, if any on the invoice. 
 
6. Delayed Invoice Submittal 
It is anticipated that there will be a milestone payment schedule with this Contract. Invoices must be submitted to 
Owner within 60 days of payment schedule, of either the date Owner received, inspected and accepted delivery of 
all goods, the date Owner accepted final completion of all services, or the date of receipt of a correct invoice, 
whichever date is later. 
7. Payment Procedures 
Owner agrees to compensate as specified herein or attached, in consideration of acceptable Contractor 
performance.  Payment shall only be made for services performed and/or product delivered, after receipt, review 
and authorization by the City.  If the City is unable to pay within the period allowed for early payment discount, 
the payment term will revert to net thirty (30) days after the City’s receipt and acceptance of the goods or 
completion and acceptance of the services. Payment periods will be computed from either the date of delivery an 
acceptance of all goods ordered, the acceptance by the City of completion of all services, or the date of receipt of a 
correct invoice, whichever date is later. This section is not intended to restrict partial payments that are specified in 
the contract.   All dollars referenced in this Contract and attachments are US Dollars. 
 
8. Late Invoice Payment 
If the City pays an invoice after the 30 day allowance, the Contractor may charge the City no more than 1% 
interest calculated per month upon the total invoice amount.  The Contractor is not entitled to any late fees or 
penalties for late payments. (Per RCW Chapter 39.76.011) 
 
9. Contract Bond 


Concurrent with the execution of this Contract and if required by the City, Contractor shall furnish to the RFP 
Coordinator, a contract bond (payment and performance) or Letter of Credit in an amount equal to (100%) of 


- Item #4 -  Adder for spring operated GIS ($0.00 Standard) 
- Item #5 -  Adder for GIS w/ 0.1% leak rate ($0.00 Standard) 
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the aggregate contract price plus estimated retail sales and use taxes. Contractor shall be named as Principal 
and Seattle shall be named as Obligee. 


 
The Bond or Letter of Credit (“instrument”) shall be conditioned upon full performance of all obligations 
imposed upon the Contractor in this Contract, including, without limitation, delivery and installation of 
necessary equipment, warranty service and extended service for the required Contract term.   


 
The instrument shall be subject to approval by the City Attorney as to company, form and sufficiency of surety.  
If the instrument is found by the City Attorney to be flawed, the Contractor must correct the flaw promptly 
prior to contract execution or the award may be terminated.  


 
The Bond must be executed by a company that is included in the U. S. Department of the Treasury’s Listing of 
Approved Sureties (Circular 570), and is included on the Washington State Insurance Commissioner’s 
Authorized Insurance Company List. 
 
The Letter of Credit must be executed by a Banking Institution that has a current Moody’s rating of B or better 
and must be presented in person at a branch or office in Seattle, Washington. 


 
10. Pricing 


Pricing shall be subject to the following terms.  These are in addition to annual Prevailing Wage adjustments 
instructions when required that are specified elsewhere within this solicitation.  The Buyer may exempt these 
requirements for extraordinary conditions that could not have been known by either party at the time of bid or 
other circumstances beyond the control of both parties, as determined in the opinion of the Buyer. Changes 
(whether increases or decreases) may only be issued by the City Purchasing Buyer (Department of Finance and 
Administrative Services).  No other individual or City Department is authorized to approve such modifications.  
Changes shall be issued in writing by the City Purchasing Buyer.  Absent a written contract document, such 
changes shall not be considered effective.  The Change Order shall not require joint signature, and implies 
concurrence unless the vendor rejects in writing immediately upon receipt of such a Change Order. 
 
Requests for Price Decreases:    Vendors can offer volume discounts or improved pricing that is more 
favorable to the City at any time, when a specific order is placed or when a long-term change in costs allows 
the vendor to offer a permanent change to the contract prices. Requests that reduce pricing charged to the City 
may be delivered to the City Purchasing Buyer at any time during the contract period.  Such price reductions 
should use the same pricing structure as the original contract (i.e. discounts below list, mark-up above, fixed 
price, or hourly rates). The City may likewise initiate a request to the vendor for price reductions, subject to 
mutual agreement of the vendor.   
 
One-time Purchase Order Prices:  This is a one-time purchase, pricing shall be firm and fixed for that 
purchase, and shall not be subject to requests for price increases by the Contractor.  With this said, the Vendor 
may submit requests to reduce and decrease the price. 
 
Seattle will not be bound by prices contained in an invoice that are higher than those in the contract.  Unless 
the higher price has been accepted by the City and the contract amended, the invoice may be rejected and 
returned to the Vendor for corrections. 
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11. Taxes, Fees And Licenses 


A. Fees and Licenses  
 
Contractor shall pay for and maintain in a current status, any license fees, assessments, permit charges, etc., which 
are necessary for contract performance.  It is the Contractor’s sole responsibility to monitor and determine any 
changes or the enactment of any subsequent requirements for said fees, assessments, or charges and to immediately 
comply with said changes during the entire term of this Contract. Contractor must pay all custom duties, brokerage 
or import fees where applicable as part of the contract price.  Contractor shall take all necessary actions to ensure 
that materials or equipment purchased are expedited through customs.   
 


B. Taxes 
 
Where required by state statute, ordinance or regulation, Contractor shall pay for and maintain in current status all 
taxes that are necessary for contract performance.  Unless otherwise indicated, Seattle agrees to pay State of 
Washington sales or use taxes on all applicable consumer services and materials purchased.  No charge by the 
Contractor shall be made for federal excise taxes and Seattle agrees to furnish Contractor with an exemption 
certificate where appropriate.   
 


C. Withholding payment for taxes/business license fees due the City of Seattle 
 
If specified by Seattle Municipal Code the Director of the Department of Finance and Administrative Services may 
withhold payment due a City contractor pending satisfactory resolution of unpaid taxes and fees due the City. 
 


D. Sales Tax 
 
Supplier is to calculate and enter the appropriate Washington State and local sales tax on the invoice.  Tax is to be 
computed on new items after deduction of any trade-in, in accordance with WAC 458-20-247.  
 
12. Cancellation Of Orders 
The City may cancel an order before delivery without penalty or charge, providing that the Vendor has not 
incurred any special production costs such as custom fabrication in fulfilling the order.   If the City cancels the 
order after production has begun for a non-standard or custom order, then the Vendor may charge the customer 
reasonable expenses incurred up until the date of the cancellation, that cannot be reasonably avoided or offset by 
the Vendor, not in any event to exceed 10% of the total value of the order. 
 
13. Returns And Restocking   
Unless specified otherwise in the solicitation, the following shall apply: 


• Vendor Error: No restocking charge for items ordered due to Vendor error.  Vendor pays all shipping costs. 
• Stock items:  No restocking fee applies if new, unused, in original packaging and shipped back within 30 


days of receipt by the City.  Customer pays the shipping cost. 
• Non-Stocked items:  Item(s) may be returned if new, unused, in original packaging and shipped back 


within 30 days of receipt.  If the City cancels the order after production has begun for a non-standard or 
custom order, then the Vendor may charge the customer reasonable expenses incurred up until the date of 
the cancellation, that cannot be reasonably avoided or offset by the Vendor, not in any event to exceed 10% 
of the total value of the order. 


• Non-Standard Items:  Items that are custom engineered and fabricated to design specifications may be 
returned under the terms negotiated between the parties upon request of the City. 


• Failure to perform:  If Vendor has presented a particular product as suitable and fit for the purpose 
described by the City herein or upon order by the City, and the product fails to perform as advised and/or 
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specified, that shall be defined as a Vendor error.  No restocking charge shall be charged to the City.  
Further, if such fitness could not have been determined until the product had been in use, the City may 
return the product opened and used within 30 days of receipt without penalty or charges due to the City.  


 
14. Delivery – Idling Prohibited 
Vehicles and/or diesel fuel trucks shall not idle at the time and location of the delivery to the City for more than 
five minutes.  The City requires vendors to utilize practices that reduce fuel consumption and emission discharge, 
including turning off trucks and vehicles during delivery of products to the City.  Exceptions to this requirement 
include when a vehicle is making deliveries and associated power is necessary; when the engine is used to provide 
power in another device, and  if required for proper warm-up and cool-down of the engine.  Specific examples 
include “bucket” trucks that allow a worker to reach wires on telephone poles or tree branches for trimming; and 
vehicles with a lift on the back of a truck to move products in and out of the truck.  The City of Seattle has a 
commitment to reduction of unnecessary fuel emissions.  The City intends to improve air quality by reducing 
unnecessary air pollution from idling vehicles. Limiting car and truck idling supports cleaner air, healthier work 
environments, the efficient use of city resources, the public’s enjoyment of City properties and programs, 
conservation of natural resources, and good stewardship practices. 
 
15. Travel And Other Direct Charges 
If the specifications and scope of work for this purchase have specifically identified travel and/or other direct costs 
that the City intends to reimburse, then the following requirements shall apply.  All such expenses must be pre-
approved in writing by the Project Manager. If the specifications and scope of work do not clearly identify such 
costs for compensation, then no compensation will be given. 
 


• City will reimburse the Contractor at actual cost for expenditures that are pre-approved by the City in 
writing and are necessary and directly applicable to the work required by this Contract provided that similar 
direct project costs related to the contracts of other clients are consistently accounted for in a like manner.  
Such direct project costs may not be charged as part of overhead expenses or include a markup.  Other 
direct charges may include, but are not limited to the following types of items: travel, printing, cell phone, 
supplies, materials, computer charges, and fees of subconsultants or subcontractors. 


 
• The billing for third party direct expenses specifically identifiable with this project shall be an itemized 


listing of the charges supported by copies of the original bills, invoices, expense accounts, 
subconsultant/subcontractor paid invoices, and other supporting documents used by the Contractor to 
generate invoice(s) to the City.  The original supporting documents shall be available to the City for 
inspection upon request.  All charges must be necessary for the services provided under this Contract. 


 
• The City will reimburse the actual cost for travel expenses incurred as evidenced by copies of receipts 


(excluding meals) supporting such travel expenses, and in accordance with the City of Seattle Travel 
Policy, details of which can be provided upon request.   


 
• Airfare: Airfare will be reimbursed at the actual cost of the airline ticket.  The City will reimburse for 


Economy or Coach Fare only.  Receipts detailing each airfare are required. 
 
• Meals:  Meals will be reimbursed at the Federal Per Diem daily meal rate (excluding the “Incidental” 


portion of the published CONUS Federal M&I Rate) for the city in which the work is performed.  Receipts 
are not required as documentation.  The invoice shall state “the meals are being billed at the Federal Per 
Diem daily meal rate”, and shall detail how many of each meal is being billed (e.g. the number of 
breakfasts, lunches, and dinners).  The City will not reimburse for alcohol at any time. 
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• Lodging:  Lodging will be reimbursed at actual cost incurred up to a maximum of the published 
Runzheimer Cost Index for the city in which the work is performed (the current maximum allowed 
reimbursement amount can be provided upon request).  Receipts detailing each day / night lodging are 
required.  The City will not reimburse for ancillary expenses charged to the room (e.g. movies, laundry, 
mini bar, refreshment center, fitness center, sundry items, etc.) 


 
• Vehicle mileage:  Vehicle mileage will be reimbursed at the Federal Internal Revenue Service Standard 


Business Mileage Rate in affect at the time the mileage expense is incurred (currently that rate is 56.5 cents 
per mile.)  Please note: payment for mileage for long distances traveled will not be more than an equivalent 
trip round-trip airfare of a common carrier for a coach or economy class ticket. 


 
• Rental Car: Rental car expenses will be reimbursed at the actual cost of the rental.  Rental car receipts are 


required for all rental car expenses.  The City will reimburse for a standard car of a mid-size class or less.  
The City will not reimburse for ancillary expenses charged to the car rental (e.g. GPS unit). 


 
• Miscellaneous Travel (e.g. parking, rental car gas, taxi, shuttle, toll fees, ferry fees, etc.):  Miscellaneous 


travel expenses will be reimbursed at the actual cost incurred.  Receipts are required for each expense of 
$10.00 or more. 


 
• Miscellaneous other business expenses (e.g. printing, photo development, binding): Other miscellaneous 


business expenses will be reimbursed at the actual cost incurred and may not include a mark up.  Receipts 
are required for all miscellaneous expenses that are billed. 


 
• Subcontractor: Subcontractor expenses will be reimbursed at the actual cost incurred and may not include a 


mark up.  Copies of all subcontractor invoices that are rebilled to the City are required. 
 
16. Delivery 
Except when instructed otherwise, delivery start and finish must be made during normal working hours and within 
timeframes as accepted by Owner. Failure to comply may subject Contractor to non-delivery assessment charges 
and/or damages as appropriate. Owner reserves the right to refuse shipment when delivered before or after normal 
working hours or refuse shipment when required advance notification is not provided and approved in advance by 
Owner or when offloading is required, refuse off-loading until such time all equipment required for off-loading is 
present prior to the start of loading (which must be able to occur start to finish during working hours from the time 
all parts and offloading equipment are present). Contractor shall verify specific working hours of offices and so 
instruct carrier(s) to deliver accordingly. The acceptance by Owner of late performance without objection or 
reservation shall not waive the right of Owner to claim damages for such breach, nor preclude Owner from 
pursuing any other remedy provided herein, including termination, nor constitute a waiver of the requirements for 
the timely performance of any obligation remaining to be performed by Contractor.  
 
17. Rejection of Goods 
Goods shall not be deemed accepted until the Owner completes receipt, inspection and acceptance processes as 
defined in the Contract. The Owner may reject goods upon notice to the Contractor without the requirement to 
specify the reason(s) for rejection. The Owner can return non-conforming goods, require Contractor to replace 
non-conforming goods, or require Contractor to repair non-confirming goods to meet requirements, at the 
Contractor cost. At the Site, all major items shall be inspected and tested as specified in the Technical 
Specifications prior to being unloaded from container or heavy haul (this testing and visual inspection shall not 
serve to release the contractor or shipper from any liability and may include review of impact recorder data). 
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18. Identification 
All invoices, packing slips, packages, instruction manuals, correspondence, shipping notices, shipping containers, 
and other written documents affecting this contract shall be identified by the applicable purchase order number.  
Packing lists shall be enclosed with each shipment, indicating the contents therein.  
 
19. Charges For Handling 
No charges will be allowed for handling that includes but is not limited to packing, wrapping, bags, containers, or 
reels, unless otherwise stated herein. 
 
20. Contract Notices, Deliverable Materials And Invoices Delivery 
The City of Seattle agent for Contract changes shall be the City of Seattle Buyer named below, hereinafter referred 
to as “Buyer.”  Contract notices such as change requests, shall be delivered to the Buyer at the following addresses 
(or such other address as either party may designate in writing): 
 


If delivered by the U.S. Postal Service, it must be addressed to: 
   Presley Palmer, CPPB 
   City of Seattle Purchasing and Contracting Services  


PO Box 94687 
 Seattle, WA  98124-4687 
 
If delivered by other than the U.S. Postal Service, it must be addressed to: 
  Presley Palmer, CPPB 
  City of Seattle Purchasing and Contracting Services  


   Seattle Municipal Tower 
   700 5th Ave., #4112 
   Seattle, WA  98104-5042 


Phone: 206-233-7158 
Fax: 206-233-5155 
E-Mail: Presley.Palmer@seattle.gov 


 
         Project work, invoices and communications shall be delivered to the City Project Manager:  
   City of Seattle, Seattle City Light 
   Attention: Greg Stamatiou 
   PO Box 34023 
   Seattle, WA 98124-4023 
  
21. Representations 
Contractor represents and warrants that it has the requisite training, skill and experience necessary to provide Work 
and is appropriately accredited and licensed by all applicable agencies and governmental entities. 
 
22. Warranties 
Contractor warrants that all materials, equipment, and/or services provided under this Contract shall be fit for the 
purpose(s) for which intended, for merchantability, are properly package, proper instructions and warnings are 
supplied, that all goods comply with applicable safety and health standards, that an MSDS Sheet is supplied as 
required by law, and that products or services conform to the requirements and specifications herein.  Acceptance 
of any service and inspection incidental thereto by Seattle shall not alter or affect the obligations of the Contractor 
or the rights of Seattle. 
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The Vendor shall warrant all materials and workmanship delivered under any resulting contract to be free from 
defects, damage or failure for any reason whatsoever which the City may reasonably determine is the responsibility 
of the Vendor.  Acceptance of any service and inspection incidental thereto by Owner shall not alter or affect the 
obligations of the Contractor or the rights of the Owner. All supplied equipment, materials and services shall be 
warranted for a period of five years from date of energization but not to exceed sixty-eight months from delivery of 
the equipment to the site . Any and all repair costs, material costs, equipment replacement, shipping, associated 
labor charges, testing, and any related expense shall be the sole responsibility of the Vendor.   Examples of defects 
requiring warranty repairs include but are not limited to oil leaks, malfunctioning valves, equipment that does not 
operate per the supplied manuals or original equipment manufacturer manuals, etc.    
The foregoing warranties and remedies constitute Owner’s exclusive remedies and Contractor’s entire liability for 
any breach of warranty. 
 
23. Independent Contractor 
It is the intention and understanding of the Parties that Contractor shall be an independent contractor and that 
Seattle shall be neither liable for nor obligated to pay sick leave, vacation pay or any other benefit of employment, 
nor to pay any social security or other tax that may arise as an incident of employment.  The Contractor shall pay 
all income and other taxes as due.  Industrial or other insurance that is purchased for the benefit of the Contractor 
shall not be deemed to convert this Contract to an employment contract.  It is recognized that Contractor may or 
will be performing work during the term for other parties and that Seattle is not the exclusive user of the services 
that Contractor provides. 


 
24. Inspection 
The Work shall be subject, at all times, to inspection by and with approval of Seattle, but the making (or failure or 
delay in making) such inspection or approval shall not relieve Contractor of responsibility for performance of the 
Work in accordance with this Contract, notwithstanding Seattle’s knowledge of defective or noncomplying 
performance, its substantiality or the ease of its discovery.  Contractor shall provide sufficient, safe, and proper 
facilities and equipment for such inspection and free access to such facilities.  Contractor shall not be responsible 
for any pre-existing conditions at the Site. 
 
25. Title, Risk Of Loss, Freight, Overages Or Underages 
Title of goods received under this contract shall remain with the Contractor until they are delivered to the address 
specified, at which time title passes to Seattle. Regardless of FOB point, Contractor agrees to bear all risks of loss, 
injury, or destruction of goods and materials ordered herein which occur prior to delivery and acceptance.  Such 
loss, injury, or destruction shall not release Contractor from any obligations under.  Prices include freight prepaid 
and allowed.  Contractor assumes the risk of every increase, and receives the benefit of every decrease, in delivery 
rates and charges.  Shipments shall correspond with the Contract; any unauthorized advance or excess shipment is 
returnable at Contractor’s expense. 
 
26. Performance 
Acceptance by Seattle of unsatisfactory performance with or without objection or reservation shall not waive the 
right to claim damage for breach, or terminate the contract, nor constitute a waiver of requirements for satisfactory 
performance of any obligation remaining to be performed by Contractor. 
 
27. Affirmative Efforts For Utilization Of Women And Minority Subcontracting And Employment, Non 


Discrimination In Providing Services 
 


• Employment Actions:  Contractor shall not discriminate against any employee or applicant for employment 
because of race, religion, creed, age, color, sex, marital status, sexual orientation, gender identity, political 
ideology, ancestry, national origin, or the presence of any sensory, mental or physical handicap, unless 
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based upon a bona fide occupational qualification.  Contractor shall take affirmative action to ensure that 
applicants are employed, and that employees are treated during employment, without regard to their creed, 
religion, race, age, color, sex, national origin, marital status, political ideology, ancestry, sexual orientation, 
gender identity, or the presence of any sensory, mental or physical handicap.  Such action shall include, but 
not be limited to employment, upgrading, promotion, demotion, or transfer; recruitment or recruitment 
advertising, layoff or termination, rates of pay, or other forms of compensation and selection for training.   


 
• In accordance with Seattle Municipal Code Chapter 20.42, Contractor shall actively solicit the employment 


and subcontracting of women and minority group members when there are commercially useful purposes 
for fulfilling the scope of work.   


 
• A WMBE Inclusion Plan is requested by and submitted to the City, the WMBE Inclusion Plan is material 


to the contract.  The requirements and conditions stated in the WMBE Inclusion Plan shall be enforced as a 
contract requirement.  


 
• If upon investigation, the Director of Purchasing and Contracting Services finds probable cause to believe 


that the Contractor has failed to comply with the requirements of this Section, the Contractor shall be 
notified in writing.  The Director shall give Contractor an opportunity to be heard with ten calendar days’ 
notice.  If, after the Contractor’s opportunity to be heard, the Director still finds probable cause, s/he may 
suspend the Contract and/or withhold any funds due or to become due to the Contractor, pending 
compliance by the Contractor with the requirements of this Section. 


 
• Any violation of the mandatory requirements of this Section, or a violation of Seattle Municipal Code 


Chapter 14.04 (Fair Employment Practices), Chapter 14.10 (Fair Contracting Practices), Chapter 20.45 
(City Contracts – Non-Discrimination in Benefits), or other local, state, or federal non-discrimination laws, 
shall be a material of contract for which the Contractor may be subject to damages and sanctions provided 
for by the Vendor Contract and by applicable law.   In the event the Contractor is in violation of this 
Section shall be subject to debarment from City contracting activities in accordance with Seattle Municipal 
Code Section 20.70 (Debarment). 


 
28. Assignment 
Contractor shall not assign any of its obligations under this Contract without Seattle’s written consent, which may 
be granted or withheld in Seattle’s sole discretion.   
 
29. Subcontracting 
Contractor shall not subcontract any of its obligations under this Contract without Seattle’s written consent, which 
may be granted or withheld in Seattle’s sole discretion. Contractor shall ensure that all subcontractors comply with 
the obligations, requirements and terms and conditions of the subcontract, except for Equal Benefit provisions.  
Seattle’s consent to subcontract shall not release the Contractor from liability under this Contract, or from any 
obligation to be performed under this Contract, whether occurring before or after such consent to subcontract.  
 
30. Key Persons And Subcontractors 
Contractor shall not transfer, reassign or replace any individual or subcontractor that is determined to be essential 
or that has been agreed upon in the Contractor’s Subcontracting (Inclusion) Plan, without express written consent 
of Seattle.  If during the term of this Contract, any such individual leaves the Contractor’s employment or any 
named subcontract is terminated for any reason, Contractor shall notify Seattle and seek approval for reassignment 
or replacement with an alternative individual or subcontractor. Upon Seattle’s request, the Contractor shall present 
to Seattle, one or more subcontractors or individual(s) with greater or equal qualifications as a replacement.  
Continued achievement of the Subcontracting (Inclusion) Plan that was incorporated into this Contract by 
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reference, if any, and the associated subcontract awards, aspirational goals and efforts, will be one of the 
considerations in approval of such changes. Seattle’s approval or disapproval shall not be construed to release the 
Contractor from its obligations under this Contract.   
 
31. Equal Employment Opportunity  
All Contractors must comply with federal Executive Order 11246, “Equal Employment Opportunity,” as amended 
by Executive Order 11375, “Amending Executive Order 11246 Relating to Equal Employment Opportunity,” and 
as supplemented by regulations at 41 CFR part 60, “Office of Federal Contract Compliance Programs, Equal 
Employment Opportunity, Department of Labor.: 
 
32. Civil Rights Act Title VI 
The Contractor must comply with the provisions of the Title VI of the Civil Rights Act of 1964 (42 U.S.C. 2000d 
et seq.).  The law provides that no person in the United States shall, on the grounds of race, color or national origin, 
be denied the benefits of, be excluded from participation in, or be subjected to, discrimination under any program 
or activity receiving federal financial assistance. 
 
33. Equal Benefits 
Compliance with SMC Ch. 20.45: The Contractor shall comply with the requirements of SMC Ch. 20.45 and 
Equal Benefits Program Rules implementing such requirements, under which the Contractor is obligated to provide 
the same or equivalent benefits (“equal benefits”) to its employees with domestic partners as the Contractor 
provides to its employees with spouses.  At Seattle’s request, the Contractor shall provide complete information 
and verification of the Contractor’s compliance with SMC Ch. 20.45.   Failure to cooperate with such a request 
shall constitute a material breach of this Contract.  (For further information about SMC Ch. 20.45 and the Equal 
Benefits Program Rules call (206) 684-0430 or review information at 
http://cityofseattle.net/contract/equalbenefits/.) 
 
Remedies for Violations of SMC Ch. 20.45:  Any violation of this Section shall be a material breach of Contract 
for which the City may: 


• Require Contractor to pay actual damages for each day that the Contractor is in violation of SMC Ch. 20.45 
during the term of the Contract; or 


• Terminate the Contract; or  
• Disqualify Contractor from bidding on or being awarded a City contract for a period of up to five (5) years; 


or 
• Impose such other remedies as specifically provided for in SMC Ch. 20.45 and the Equal Benefits Program 


Rules promulgated thereunder. 
 
34. Publicity 
No news release, advertisement, promotional material, tour, or demonstration related to Seattle’s purchase or use 
of the Contractor’s product or services performed pursuant to this Contract shall be produced, distributed, or take 
place, without the prior, specific written approval of the City’s Project Manager or his/her designee. 
 
35. Proprietary And Confidential Information 
Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or 
created by the City of Seattle are public records.  These records include but are not limited to bid or proposal 
submittals, agreement documents, contract work product, or other bid material.  Some records or portions of 
records are legally exempt from disclosure and can be redacted or withheld. The Public Records Act (RCW 42.56 
and RCW 19.10)8 describes those exemptions.  Contractor must familiarize itself with the Washington State Public 
Records Act (PRA) and the City of Seattle’s process for managing records. 
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The City will try to redact anything that seems obvious in the City opinion for redaction.   For example, the City 
will black out (redact) Social Security Numbers, federal tax identifiers, and financial account numbers before 
records are made viewable by the public.  However, this does not replace Contractor’s obligations to identify any 
materials Contractor wishes to have redacted or protected, and that Contractor believes are so under the Public 
Records Act (PRA). 
 
Protecting your Materials from Disclosure (Protected, Confidential, or Proprietary)  
Contractor must determine and declare any materials you want exempted (redacted), and that Contractor also 
believes are eligible for redaction.  This includes but is not limited to Contractor’s bid submissions, contract 
materials and work products    
 
Proposal Submittals 
Asserted exemptions for Bid/Proposal Submittals shall be those exemptions that, Contractor identified on the City 
Non-Disclosure Request included in the City of Seattle Vendor Questionnaire for Request for Proposal SCL-1199.  
If the Contractor did not submit a request within the Vendor Questionnaire, the Contractor is deemed to have 
authorized releasing any and all information submitted to the City.  
 
Contract Work Products  
If Contractor wishes to assert exemptions for its contract work products Contractor must notify the City Project 
Manager at the time such records are generated. 
 
Please note the City cannot accept a generic marking of materials, such as marking everything with a document 
header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, 
proprietary, or protected.  You may not exempt an entire page unless each sentence is entitled to exemption; 
instead, identify paragraphs or sentences that meet the RCW exemption criteria you are relying upon.   
 
City’s Response to a Public Records Act Requests 
The City will prepare two versions of your materials: 
 
Full Redaction: A public copy that redacts (blacks out) both the exemptions (such as social security numbers) 
identified by the City and also materials or text you identified as exempt. The fully redacted version is made public 
upon contract execution and will be supplied with no notification to you. 
 
Limited Redaction:  A copy that redacts (blacks out) only the exemptions (such as social security numbers) 
identified by the City.  This does not redact (black out)  exemptions identified by Contractor. The Limited 
Redaction will be released only after Contractor is provided “third party notice” that allows Contractor the legal 
right under RCW 42.56.540 to bring a legal action to enjoin the release of any records you believe are not subject 
to disclosure. 
If any requestor seeks the Limited Redacted or original versions, the City will provide Contractor “third party 
notice”, giving ten business days to obtain a temporary restraining order while Contractor pursues a court 
injunction.  A judge will determine the status of your exemptions and the Public Records Act.  
 
If the Contractor does not obtain and serve an injunction upon the City within 10 business days of the date of the 
City’s notification of the request, the Contractor is deemed to have authorized releasing the record. 
 
Notwithstanding the above, the Contractor must not take any action that would affect (a) the City’s ability to use 
goods and services provided under this Agreement or (b) the Contractor’s obligations under this Agreement. 
 
The Contractor will fully cooperate with the City in identifying and assembling records in case of any public 
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disclosure request. 
 
36. General Legal Requirements 
 


A. General Requirement 
 
Contractor, at no expense to Seattle, shall comply with all applicable laws of the United States and the State of 
Washington; the Charter and ordinances of Seattle; and rules, regulations, orders, and directives of their 
administrative agencies and the officers thereof.  Without limiting the generality of this paragraph, the Contractor 
shall specifically comply with the following requirements of this section. 
 


B. Licenses and Similar Authorizations 
 
Contractor, at no expense to Seattle, shall secure and maintain in full force and effect during the term of this 
Contract all required licenses, permits, and similar legal authorizations, and comply with all requirements thereof. 
 


C. Taxes 
 
The Contractor shall pay, before delinquency, all taxes, import duties, levies, and assessments arising from its 
activities and undertakings under this Contract; taxes levied on its property, equipment and improvements; and 
taxes on the Contractor's interest in this Contract.  
 
37. American With Disabilities Act 
Contractor shall comply with all applicable provisions of the Americans with Disabilities Act of 1990 (ADA) in 
performing its obligations under this Contract.  In particular, if the Contractor is providing services, programs or 
activities to Seattle employees or members of the public as part of this Contract, the Contractor shall not deny 
participation or the benefits of such services, programs, or activities, to people with disabilities on the basis of such 
disability.  Failure to comply with the provisions of the ADA shall be a material breach of, and grounds for the 
immediate termination of, this Contract. 
 
38. OSHA/WISHA 
Contractor agrees to comply with conditions of the Federal Occupational Safety and Health Acts of 1970 (OSHA), 
as may be amended, and, if it has a workplace within the State of Washington, the Washington Industrial Safety 
and Health Act of 1973 (WISHA), as may be amended, and the standards and regulations issued thereunder and 
certifies that all items furnished and purchased under this order will conform to and comply with said standards 
and regulations.  Contractor further agrees to indemnify and hold harmless purchaser from all damages assessed 
against purchaser as a result of Contractor’s failure to comply with the acts and standards thereunder and for the 
failure of the items furnished under this order to so comply. 
 
39. Contract Work Hours And Safety Standards 
For all contracts that employ mechanics or laborers, the Contractor and all subs shall comply with Sections 102 
and 107 of the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333), as supplemented by 
Department of Labor regulations (29 CFR part 5).  Under Section 102 of the Act, each contractor shall be required 
to compute the wages of every mechanic and laborer on the basis of a standard work week of 40 hours.  Work in 
excess of the standard work week is permissible provide that the worker is compensated at a rate of not less than 1 
½ times the basic rate of pay for all hours worked in excess of 40 hours in the work week.  Section 107 of the Act 
is applicable to construction work and provides that no laborer or mechanic shall be required to work in 
surroundings or under working conditions which are unsanitary, hazardous or dangerous.  These requirements do 
not apply to the purchases of supplies or materials or articles ordinarily available on the open market, or contracts 
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for transportation or transmission of intelligence.  
 
40. Beck Notice 
Notification of Employee Rights Concerning Payment of Union Dues or Fees (Executive Order 13201) shall apply 
to all contracts above $100,000. 
 
41. Clean Air Act And Federal Water Pollution Control Act 
All Contractors and subcontractors shall comply with all applicable standards, orders or regulations issued 
pursuant to the Clean Air Act (42 U.S.C. 7401 et seq.) and the Federal Water Pollution Control Act as amended 
(33 U.S.C. 1251 et seq.).  Violations shall be reported to the City immediately and to the Regional Office of the 
Environmental Protection Agency (EPA). 
 
42. Copeland Anti-Kickback Act 
All contractors and subcontractors for construction or repair shall comply with the Copeland “Anti-Kickback” 
Action (18 U.S.C. 874), as supplemented by Department of Labor regulations (29 CFR, part 3, “Contractors and 
Subcontractors on Public Building or Public Work Financed in Whole or in Part by Loans or Grants from the 
United States”).  The Act provides that each contractor or subcontractor is prohibited from inducing, by any 
means, any person employed in the construction, completion or repair of public work, to give up any part of the 
compensation to which s/he is otherwise entitled.  The Contractor shall immediately notify the City of any 
suspected or reported violations. 
 
43. Byrd Anti-Lobbying Amendment 
Contractors executing contracts with the City shall sign the Vendor Questionnaire, providing certification of 
compliance to the Byrd Anti-Lobbying Amendment (31 U.S.C. 1352).  Each tier certifies to the tier above that it 
will not and has not used Federal appropriated funds to pay any person or organization for influencing or 
attempting to influence an officer or employee of any agency, a member of Congress, officer or employee of 
Congress, or an employee of a member of Congress in connection with obtaining any Federal contract, grant or 
any other award covered by 31 U.S.C. 13652. Each tier shall also disclose any lobbying with non-Federal funds 
that takes place in connection with obtaining any Federal award.  Such disclosures are forwarded from tier to tier 
up to the City. 
 
44. Davis-Bacon Act 
If this work has federal funding, work in this contract is subject to prevailing wage requirements for both the State 
(RCW Chapter 39.12) and federal (Davis-Bacon and related acts), if such work has an applicable wage category.  
The Contractor and all subs must then comply with the Davis-Bacon Act  (includes (40 U.S.C. 276a to a-7) and 
related Acts (Walsh-Healy Public Contracts Act for manufacturer, and the McNamara-O’Hara Service Contract 
Act for services), as supplemented by Department of Labor regulations (29 CFR part 5, “Labor Standards 
Provisions Applicable to Contracts Governing Federally Financed and Assisted Construction”).  
 
The Contractor and every Subcontractor must then pay the greater of the State prevailing wage rates and the 
federal prevailing wage rates as issued by the Secretary of Labor, on a classification by classification basis.  
Contractors shall be required to pay wages not less than once a week. The Contractor shall report all suspected or 
reported violations to the City.   http://www.gpo.gov/davisbacon/wa.html 
 
45. Prevailing Wage Requirements 
This contract has a category of work subject to prevailing wages, as required by RCW 39.12 (Prevailing Wages on 
Public Works) and RCW 49.28 (Hours of Labor) as amended or supplemented, Contractor shall be responsible for 
compliance by the Contractor and all subcontractors.   
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A. Filing Your Intent 
 


The awarded Contractor and all subcontractors shall file an Intent to Pay Prevailing Wage Form concurrent with 
the execution of the contract.   


• To do so, the Contractor and any of their subcontractors will require a Contract Number and Start Date.  
The Buyer will tell you the Contract Number; the start date is the date your contract is signed. 


• The Contractor shall then promptly submit the Intent to the Department of Labor & Industries (L&I) for 
approval.   


• The Contractor also shall require any subcontractor to also file an Intent with L&I. 
• This must be done online at the L&I website:  


http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp.   
• If unable to file on-line, a paper copy of the approved Intent shall instead be promptly provided to the 


Buyer.   
• The Contractor shall notify the Buyer of the Intents that are filed by both the Contractor and all subs. 


 
Contractor and any subcontractor shall not pay any laborer, worker or mechanic less than the prevailing hourly 
wage rates that were in effect at the time of bid opening for the worker classifications that are provided for under 
Prevailing Wages as issued by the State of Washington for the County in which the work shall be performed.  
 
Vocationally handicapped workers, i.e. those individuals whose earning capacity is impaired by physical or mental 
deficiency or injury, may be employed at wages lower than the established prevailing wage.  The Fair Labor 
Standards Act requires that wages based on individual productivity be paid to handicapped workers employed 
under certificates issued by the Secretary of Labor.  These certificates are acceptable to the Department of Labor 
and Industries.  Sheltered workshops for the handicapped may submit a request to the Department of Labor and 
Industries for a special certificate, which would, if approved, entitle them to pay their employees at wages, lower 
than the established prevailing wage.   
 
In certain situations, an Intent to Pay Prevailing wages shall be filed with the L&I and the Buyer, but the Vendor 
may indicate an exception on the Intent form that exempts the prevailing wages rates for the following: 


• Sole owners and their spouse. 
• Any partner who owns at least 30% of a partnership. 
• The president, vice-president, and treasurer of a corporation if each one owns at least 30% of the 


corporation. 
• Workers regularly employed on monthly or per diem salary by state or any political subdivision created by 


its laws. 
 
Prevailing Wage rates in effect at the time of bid opening are attached.  These wages remain in effect for the 
duration of this contract, except for annual adjustments required by this agreement for multi-year contracts (where 
contract is longer than one year)  and for building service maintenance (janitorial, waxers, shampooers, and 
window cleaners). 
 
It is the sole responsibility of the Contractor to assign the appropriate classification and associate wage rates to all 
laborers, workers or mechanics that perform any work under this contract, in conformance with the scope of work 
descriptions of the Industrial Statistician of the Washington State Department of Labor and Industries.   
With each invoice, Contractor will attach or write a statement that wages paid were compliant to applicable 
Prevailing Wage rates, including the Contractor and any subcontractors. 
 
Upon contract completion, Contractor shall file the Affidavit of Wages Paid (form L700-007-000) approved by the 
Industrial Statistician of Washington L&I. This may be performed on-line if the Contractor has initiated the 
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original Intent to Pay Prevailing Wage process on line.  The receipt of the approved affidavit is required before 
Seattle can pay the final invoice. The City may withhold payment on any invoice due the Contractor until the 
approved affidavit is received.  
 
The Contractor shall also ensure that each Subcontractor likewise files an Affidavit. 
 
The Contractor shall notify the Buyer and provide a copy of the Affidavit(s). 
 
For jobs above $10,000, Contractor is required to post for employees’ inspection, the Intent form including the list 
of the labor classifications and wages used on the project.   This may be postured in the nearest local office, for 
road construction, sewer line, pipeline, transmission line, street or alley improvement projects as long as the 
employer provides a copy of the Intent form to the employee upon request.  
 
In the event any dispute arises as to what the prevailing wages are for this Contract, and the dispute cannot be 
solved by the parties involved, the matter shall be referred to the Director of the Department of Labor and 
Industries of the State of Washington.  In such case, the Director’s decision shall be final, conclusive and binding 
on all parties.  If the dispute involves a federal prevailing wage rate, the matter shall be referred to the U.S. 
Secretary of Labor for a decision.  In such case, the Secretary’s decision shall be final, conclusive and binding on 
all parties.  
 


B. Prevailing Wage rate changes for Service Contracts greater than one year in duration 
 
This provision only applies to service contracts that continue beyond a single year in duration, including building 
service maintenance contracts (janitorial service contractors and work performed by janitors, waxers, shampooers, 
and window cleaners) and to multi-year service contracts. 
 
Contractor and any subcontractor must pay at least the prevailing wage rates that were in effect at time of bid 
throughout the duration of the contract.   
 
Each contract anniversary thereafter, Contractor and any subcontractors shall review the then current Prevailing 
Wage Rates.  The Contractor shall increase wages paid if required to meet no less then the current wage rates in 
effect at the time of the contract anniversary. 
 
Any price or rate increases made as a result of a change in the prevailing wages will be compensated by the City 
on a pass through basis if the Contract requests a price increase in accordance with the price increase request 
requirements provided elsewhere in this contract.  The Contractor must follow the contract instructions for pricing 
increases, notifying the Buyer at least 45 days prior to the contract anniversary date of any resulting price increase 
and documenting the increase.   
 
46. Indemnification 
To the extent permitted by law, the Contractor shall protect, defend, indemnify and hold the City harmless from 
and against all claims, demands, damages, costs, actions and causes of actions, liabilities, fines, penalties, 
judgments, expenses and attorney fees, resulting from the injury or death of any third party or the damage to or 
destruction of property, or the infringement of any patent, copyright, trademark or trade secret, arising out of the 
work performed or goods provided under this Contract, or the Contractor’s violation of any law, ordinance or 
regulation, contract provision or term, or condition of regulatory authorization or permit, arising out of 
Contractor’s negligence or willful misconduct and except for damages resulting from the negligence of the City. 
As to the City of Seattle, the Contractor waives any immunity it may have under RCW Title 51 or any other 
Worker’s Compensation statute. The parties acknowledge that this waiver has been negotiated by them, and that 
the contract price reflects this negotiation.   
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The foregoing obligation shall be effective only if Seattle gives Contractor prompt notice, information and 
assistance for the defense of any claim or action which might give rise to any such liability. Contractor shall not 
have any authority to bind the City to any settlement to the claim without the express written consent of the City. 
 
47. Liquidated Damages 
Time is of the essence to the Contract.  Liquidated Damages have been agreed upon to provide compensation for 
damages resulting from failure to complete the Contract on time. Such obligation shall not be construed as a 
penalty. 
 
The Contractor: 


• Shall pay Liquidated Damages for delay or for overruns in the Contract Time as set forth below 
• Authorizes the Owner’s Project Manager to deduct these damages from any money due or to become due to 


the Contractor 
 
For overruns in Contract Time occurring before the Substantial Completion Date and for overruns in Contract 
Time occurring before the Physical Completion Date, the Liquidated Damages amount of $12,300.00 per calendar 
day. If the delay is longer than 10 days and it is necessary for the Owner to construct temporary facilities for 
customers under major building construction, an additional Liquidated Damages amount of $15,000.00 per 
calendar day shall be added to the aforementioned amount.  Liquidated Damages shall be assessed on the 
following milestones: 
 


• Ready for Energization Date for GIS, Transformer, Reactor, 115 kV Cables & Terminations 
 
Liquidated Damages will not be assessed for any day for which an extension of time is granted. No deduction or 
payment of such damages for delay will release the Contractor, in any degree, from further obligations and 
liabilities to complete the entire Contract.  The Liquidated Damages outlined herein are the sole remedy for   
damages resulting from overruns in the Contract Time for Contractor’s failure to achieve the agreed ready for 
energization date and the cumulative sum of any Liquidated Damages assessed shall not exceed (10%) of the 
contract value. 
 
48. Background Checks And Immigrant Status 
The City has strict policies regarding the use of Background checks, criminal checks and immigrant status for 
contract workers.  The policies are incorporated into the contract and available for viewing on-line at 
http://www.seattle.gov/business/WithSeattle.htm 
  
49. Insurance 
Contractor shall maintain at its own expense at all times during the term of this Contract the following insurance, 
as well as any other additional coverage requirements issued by the City. 
 


MINIMUM COVERAGES AND LIMITS OF LIABILITY 
 
Vendor shall at all times during the term of this Agreement maintain continuously, at its own expense, minimum 
insurance coverage and limits of liability as specified below: 
 


B. Commercial General Liability (CGL) insurance, including: 
   - Premises/Operations  
   - Products/Completed Operations 
   - Personal/Advertising Injury 
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   - Contractual  
  - Independent Contractors  


- Stop Gap/Employers Liability 
with minimum limits of liability of $1,000,000 each occurrence combined single limit bodily injury 
and property damage (“CSL”), except: 


   $1,000,000    Personal/Advertising Injury 
   $1,000,000    each accident/disease/employee Stop Gap/Employer’s Liability 
 


C. Automobile Liability insurance, including coverage for owned, non-owned, leased or hired 
vehicles with a minimum limit of liability of $1,000,000 CSL. 


 
D. Worker’s Compensation for industrial injury to Vendor’s employees in accordance with the 


provisions of Title 51 of the Revised Code of Washington.  
 


E. ADDITIONAL COVERAGES AND/OR INCREASED LIMITS:  
 


Umbrella or Excess Liability “follow form” insurance over primary CGL and Automobile Liability 
insurance limits, if necessary, to provide total minimum limits of liability of $6,000,000 CSL. These 
required total minimum limits of liability may be satisfied with primary limits or any combination of 
primary and umbrella/exess limits. 


 
Professional Liability (E&O/Technical E&O) insurance appropriate to the contractor’s profession. 
The minimum limit shall be $3,000,000 each claim. 


F. CITY AS ADDITIONAL INSURED 
 


The City of Seattle shall be included as an additional insured under CGL and Automobile Liability 
insurance for primary and non-contributory limits of liability. 


 
G. NO LIMITATION OF LIABILITY  


 
The limits of liability specified herein in subparagraph 1.A. are minimum limits of liability only and 
shall not be deemed to limit the liability of Vendor or any Vendor insurer except as respects the stated 
limit of liability of each policy.  Where required to be an additional insured, the City of Seattle shall be 
so for the full limits of liability maintained by Vendor, whether such limits are primary, excess, 
contingent or otherwise. 


 
H. MINIMUM SECURITY REQUIREMENT 


 
All insurers must be rated A- VII or higher in the current A.M. Best's Key Rating Guide and licensed to do 
business in the State of Washington unless coverage is issued as surplus lines by a Washington Surplus lines 
broker. 
 


I. SELF-INSURANCE 
 
Any self-insured retention not fronted by an insurer must be disclosed.  Any defense costs or claim payments 
falling within a self-insured retention shall be the responsibility of Vendor. 
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J. EVIDENCE OF COVERAGE 
 
Prior to performance of any scope of work under paragraph 5, Vendor shall provide certification of insurance 
acceptable to the City evidencing the minimum coverages and limits of liability and other requirements specified 
herein.  Such certification must include a copy of the policy provision documenting that the City of Seattle is an 
additional insured for commercial general liability insurance on a primary and non-contributory basis.   
 
50. Audit 
Upon request, Contractor shall permit Seattle, and any other governmental agency involved in the funding of the 
Work (“Agency”), to inspect and audit all pertinent books and records of Contractor, any subcontractor, or any 
other person or entity that performed work in connection with or related to the Work, at any and all times deemed 
necessary by Seattle or Agency, including up to six years after the final payment or release of withheld amounts 
has been made under this Contract.  Such inspection and audit shall occur in King County, Washington or other 
such reasonable location as Seattle or Agency selects.  The Contractor shall supply Seattle with, or shall permit 
Seattle to make, a copy of any books and records and any portion thereof.  The Contractor shall ensure that such 
inspection, audit and copying right of Seattle and Agency is a condition of any subcontract, agreement or other 
arrangement under which any other person or entity is permitted to perform work under this Contract.   
 
51. Examination Of Records By Comptroller General 
FAR clause 52.215-2 incorporated by reference.  The complete clause may be viewed at 
http://www.whitehouse.gov/omb/circulars/a110/  The OMB A-110 provisions in effect at the time of this order 
govern.  FAR clauses may be viewed at http:www.arnet.gov/far/ 
 
52. Contractual Relationship 
The relationship of Contractor to Seattle by reason of this Contract shall be that of an independent contractor.  This 
Contract does not authorize Contractor to act as the agent or legal representative of Seattle for any purpose 
whatsoever.  Contractor is not granted any express or implied right or authority to assume or create any obligation 
or responsibility on behalf of or in the name of Seattle or to bind Seattle in any manner or thing whatsoever. 
 
53. Federal Debarment For Primes And All Subcontractors 
Contractor shall immediately notify the City of any suspension or debarment or other action that excludes the 
Contractor and any subcontractor from participation in Federal contracting.  Contractor shall verify all 
subcontractors that are intended and/or used by the Contractor for performance of City work are in good standing 
and are not debarred, suspended or otherwise ineligible by the Federal Government. Debarment shall be verified at 
https://www.epls.gov/epls/search.do. The Contractor shall keep proof of such verification within the Contractor 
records. 
 
 
54. Supervision And Coordination 
Contractor shall: 


• Competently and efficiently, supervise and direct the implementation and completion of all contract 
requirements specified herein. 


• Designate in its bid or proposal to Seattle, a representative(s) with the authority to legally commit 
Contractor’s firm.  All communications given or received from the Contractor’s representative shall be 
binding on the Contractor. 


• Promote and offer to Purchasers only those materials, equipment and/or services as stated herein and 
allowed for by contractual requirements.  Violation of this condition will be grounds for contract 
termination. 
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• Coordinate with other contractors performing work at the project site. Coordination must ensure that 
neither contractor impedes the other from executing their scopes of work. 


 
55. Involvement Of Current And Former City Employees 
If a Contractor has any current or former City employees, official or volunteer, working or assisting on solicitation 
of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of 
the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid 
documents prompts you to answer that question.  You must continue to update that information to City Purchasing 
during the full course of the contract.  The Contractor is to be aware and familiar with the Ethics Code, and educate 
vendor workers accordingly. 
 
56. Anti-Trust Overcharges 
Seattle maintains that, in actual practice, overcharges resulting from antitrust violations are borne by the purchaser. 
Therefore the Contractor hereby assigns to Seattle any and all claims for such overcharges except overcharges 
which result from antitrust violations commencing after the price is established under this contract and which are 
not passed on to Seattle under an escalation clause. 
  
57. No Conflict Of Interest 
Contractor confirms that Contractor does not have a business interest or a close family relationship with any City 
officer or employee who was, is, or will be involved in the Contractor selection, negotiation, drafting, signing, 
administration, or evaluating the Contractor's performance.   
 
58. No Gifts Or Gratuities 
Contractor shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, 
gifts, tickets, trips, favors, bonuses, donations, special discounts, work or meals) to any City employee, volunteer 
or official, that is intended, or may appear to a reasonable person to be intended, to obtain or give special 
consideration to the Vendor.  Promotional items worth less than $25 may be distributed by the vendor to City 
employees if the Vendor uses the items as routine and standard promotions for business. Any violation of this 
provision may result in termination of this Contract.  Nothing in this Contract prohibits donations to campaigns for 
election to City office, so long as the donation is disclosed as required by the election campaign disclosure laws of 
the City and of the State. 
 
59. Contract Workers With 1,000 Hours 
Throughout the life of the Contract, Contractor shall provide written notice to City Purchasing and the City Project 
Manager of any contract worker that shall perform more than 1,000 hours of contract work for the City within a 
rolling 12-month period.  Such hours include those that the contract worker performs for the Contract, and any 
other hours that the worker performs for the City under any other contract.  Such workers are subject to the 
requirements of the City Ethics Code, Seattle Municipal Code 4.16.  The Contractor shall advise their Contract 
workers as applicable. 
60. Errors & Omissions:  Correction 
Contractor shall be responsible for the professional quality, technical accuracy, and the coordination of all designs, 
drawings, specifications, and other services furnished by or on the behalf of the Contractor under this Contract.  
The Contractor, without additional compensation, shall correct or revise any errors or omissions in the designs, 
drawings, specifications, and/or other Contractor services immediately upon notification by Seattle.  The 
obligation provided for in this section with respect to any acts or omissions during the term of this Contract shall 
survive any termination or expiration of this Contract and shall be in addition to all other obligations and liabilities 
of the Contractor. 
 
61. Intellectual Property Rights 
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Patents:  Contractor hereby assigns to Seattle all rights in any invention, improvement, or discovery, together with 
all related information, including but not limited to, designs, specifications, data, patent rights and findings 
developed in connection with the performance of Contract or any subcontract hereunder.  Notwithstanding the 
above, the Contractor does not convey to Seattle, nor does Seattle obtain, any right to any document or material 
utilized by Contractor that was created or produced separate from this Contract or was preexisting material (not 
already owned by Seattle), provided that the Contractor has clearly identified in writing such material as 
preexisting prior to commencement of the Work.  To the extent that preexisting materials are incorporated into the 
Work, the Contractor grants Seattle an irrevocable, non-exclusive, fully paid, royalty-free right and/or license to 
use, execute, reproduce, display, and transfer the preexisting material, but only as an inseparable part of the Work. 
 
Copyrights:  For materials and documents prepared by Contractor in connection with the Work, Contractor shall 
retain the copyright (including the right of reuse) whether or not the Work is completed.  Contractor grants to 
Seattle a non-exclusive, irrevocable, unlimited, royalty-free license to use every document and all other materials 
prepared by the Contractor for Seattle under this Contract.  If requested by Seattle, a copy of all drawing, prints, 
plans, field notes, reports, documents, files, input materials, output materials, the media upon which they are 
located (including cards, tapes, discs and other storage facilities), software programs or packages (including source 
code or codes, object codes, upgrades, revisions, modifications, and any related materials) and/or any other related 
documents or materials which are developed solely for, and paid for by, Seattle in connection with the performance 
of the Work, shall be promptly delivered to Seattle.  
 
Seattle may make and retain copies of such documents for its information and reference in connection with their 
use on the project.  The Contractor does not represent or warrant that such documents are suitable for reuse by 
Seattle, or others, on extensions of the project, or on any other project. Contractor represents and warrants that it 
has all necessary legal authority to make the assignments and grant the licenses required by this Section. 
 
62. Interlocal Cooperation Act 
RCW 39.34 allows cooperative purchasing between public agencies, and other political subdivisions.  SMC 
20.60.100 also allows non-profit organizations to use these agreements.  If a public agency files or has filed an 
Intergovernmental Cooperative Purchasing Agreement with the City of Seattle, those agencies are eligible to 
purchase from Contracts established by the City.   Such agencies may ask City of Seattle Contractors to accept 
orders from the agency, citing the City of Seattle contract as the basis for the order.  The Vendor may accept or 
decline such orders.  If the Vendor accepts an order from another public agency using the City of Seattle contract 
as the basis, the Vendor agrees to sell additional items at the contract prices, terms and conditions.  The City of 
Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.   
 
63. Expansion 
Any resultant contract or Purchase Order may be expanded as allowed below. A modification may be considered 
per the criteria and procedures below, for any ongoing Blanket Contract that has not yet expired.  Likewise, a one-
time Purchase Order may be modified if the bid reserved the right for additional orders to be placed within a 
specified period of time, or if the project or body of work associated with a Purchase Order is still active.  Such 
modifications must be mutually agreed.  The only person authorized to make such agreements on behalf of the City 
is the Buyer from the City Purchasing Division (Department of Finance and Administrative Services).  No other 
City employee is authorized to make such written notices.  Expansions must be issued in writing from the City 
Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  (a)  it 
could not be separately bid, (b) the change is for a reasonable purpose, (c) the change was not reasonably known to 
either the City or vendors at time of bid or else was mentioned as a possibility in the bid (such as a change in 
environmental regulation or other law); (d) the change is not significant enough to be reasonably regarded as an 
independent body of work; (e) the change could not have attracted a different field of competition; and (f) the 
change does not vary the essential identity or main purpose of the contract.  The Buyer shall make this 
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determination, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other 
situations as required in the opinion of the Buyer.  
 
Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the 
exercise of options and alternates in the bid, or ordering of work originally identified within the originating 
solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing 
Buyer in writing to the Vendor. 
 
64. Disputes 
The parties shall endeavor to resolve any dispute or misunderstanding that may arise under this Contract 
concerning Contractor’s performance, if mutually agreed to be appropriate, through negotiations between the 
Contractor’s Project Manager and Seattle’s Project Manager, or if mutually agreed, referred to the City’s named 
representative and the Contractor’s senior executive(s).  Either party may decline or discontinue such discussions 
and may then pursue other means to resolve such disputes including termination as allowed for within the contract, 
or may by mutual agreement pursue other dispute alternatives such as alternate dispute resolution processes. 
Nothing in this dispute process shall in any way mitigate the rights, if any, of either party to terminate the contract 
for cause or convenience. 
 
Notwithstanding all above, if Seattle believes in good faith that some portion of Work has not been completed 
satisfactorily, Seattle may require Contractor to correct such work prior to Seattle payment.  In such event, Seattle 
will provide to Contractor an explanation of the concern and the remedy that Seattle expects.  Seattle may withhold 
from any payment that is otherwise due, an amount that Seattle in good faith finds to be under dispute, or if the 
Contractor does not provide a sufficient remedy, Seattle may retain the amount equal to the cost to Seattle for 
otherwise correcting or remedying the work not properly completed. 
 
65. Termination 
 


A. For Cause 
 
Seattle may terminate this Contract if the Contractor is in material breach of any of the terms of this Contract. 
Contractor will be given the opportunity to cure to Seattle’s reasonable satisfaction in a timely manner to avoid 
such termination. 
 


B. For City’s Convenience 
 
Seattle may terminate this Contract at any time, without cause and for any reason including Seattle’s convenience, 
upon written notice to the Contractor.   
 


C. Non-appropriation of Funds 
 
Seattle may terminate this Contract at any time without notice due to nonappropriation of funds, whether such 
funds are local, state or federal grants, and no such notice shall be required notwithstanding any notice 
requirements that may be agreed upon for other causes of termination 
 


D. Acts of Insolvency 
 
Seattle may terminate this Contract by written notice to Contractor if the Contractor becomes insolvent, makes a 
general assignment for the benefit of creditors, suffers or permits the appointment of a receiver for its business or 
assets, becomes subject to any proceeding under any bankruptcy or insolvency law whether domestic or foreign, or 
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is wound up or liquidated, voluntarily or otherwise. 
 


E. Termination for Gifts or Gratuities 
 
Seattle may terminate this Contract by written notice to Contractor if Seattle finds that any gratuity in the form of 
entertainment, a gift, or otherwise, was offered to or given by the Contractor or any agent therefor to any City 
official, officer or employee. 
 


F. Notice 
 
Seattle is not required to provide advance notice of termination.  Notwithstanding, the Buyer may issue a 
termination notice with an effective date later than the termination notice itself.  In such case, the Contractor shall 
continue to provide products and services as required by the Buyer until the effective date provided in the 
termination notice. 
 


G. Actions Upon Termination 
 
In the event of termination not the fault of the Contractor, Contractor shall be paid for the services properly 
performed prior to the effective termination date that has been specified by the Buyer, together with any 
reimbursable expenses then due, but in no event shall such compensation exceed the maximum compensation to be 
paid under the Contract.  Contractor agrees that this payment shall fully and adequately compensate Contractor and 
all subcontractors for all profits, costs, expenses, losses, liabilities, damages, taxes, and charges of any kind 
whatsoever (whether foreseen or unforeseen) attributable to the termination of this Contract. Upon termination for 
any reason, Contractor shall provide Seattle with the most current design documents, contract documents, writings 
and other product it has completed to the date of termination, along with copies of all project-related 
correspondence and similar items.  Seattle shall have the same rights to use these materials as if termination had 
not occurred. 
 
66. Force Majeure – Suspension And Termination 
This section applies in the event that either party is unable to perform the obligations of this contract because of a 
Force Majeure event as defined herein, to the extent that the Contract obligations must be suspended in full.  A 
Force Majeure event is an event that prohibits performance and is beyond the control of the party.  Such events 
may include natural or man-made disasters, or an action or decree of a superior governmental body, which 
prevents performance. 
 
Force Majeure under this Section shall only apply in the event that performance is rendered not possible by either 
party or its agents.  Should it be possible to provide partial performance that is acceptable to the City under Section 
#2 (Emergencies or Disasters), Section #2 below shall instead be in force. 
 
Should either party suffer from a Force Majeure event and is unable to provide performance, such party shall give 
notice to the remaining party as soon as practical and shall do everything possible to resume performance.  
 
Upon receipt of such notice, the party shall be excused from such performance as is affected by the Force Majeure 
Event for the period of such Event.  If such Event affects the delivery date or warranty provisions of this 
Agreement, such date or warranty period shall automatically be extended for a period equal to the duration of such 
Event. 
 
67. Major Emergencies Or Disasters 
The City may undergo an emergency or disaster that may require the Contractor to either increase or decrease 
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quantities from normal deliveries, or that may disrupt the Contractor’s ability to provide normal performance.  
Such events may include, but are not limited to, a storm, high wind, earthquake, flood, hazardous material release, 
and transportation mishap, loss of any utility service, fire, terrorist activity or any combination of the above.  In 
such events, the following shall apply. 
 


• The City shall notify the Contractor that the City is experiencing an emergency or disaster, and will request 
emergency and priority services from the Contractor. 


• The City may request that the Contractor provide either increased or decreased quantities from traditional 
orders, or may request Contractor provide additional products or services. 


• Upon such notice by the City, the Contractor shall make reasonable efforts to provide the City the materials 
in the quantities requested and within the schedule specified by the City, adhering to the conditions in this 
Section. 


• The City of Seattle shall be the customer of first priority for the Contractor, except where preceded by State 
or Federal government mandates.  The Contractor shall provide its best and priority efforts to provide the 
requested goods and/or services to the City of Seattle in as complete and timely manner as possible.  Such 
efforts by the Contractor are not to be diminished as a result of Contractor providing service to other 
customers, except as mandated by State or Federal governments.   


• If the Contractor is unable to respond in the time and/or quantities requested by the City, the Contractor 
shall promptly assist the City to the extent practicable, to gain access to alternative materials and/or 
services. This may include: 


o Coordinating with other distributors or subsidiaries beyond those in the local region to fulfill order 
requests;  


o Offering the City substitutions provided the Contractor obtains prior approval from the City for 
such substitution. 


 
The Contractor shall charge the City the price determined in this Contract for the goods and services provided, and 
if no price has been determined, it shall charge the City a price that is normally charged for such goods and/or 
services (such as listed prices for items in stock).  However, in the event that the City’s request results in the 
Contractor incurring unavoidable additional costs and causes the Contractor to increase prices in order to obtain a 
fair rate of return, the Contractor shall charge the City a price not to exceed the cost/profit formula found in this 
Contract. 
 
68. City Debarment 
In accordance with SMC Ch. 20.70, the Director of Executive Administration or designee may debar a Vendor 
from entering into a Contract with the City or from acting as a subcontractor on any Contract with the City for up 
to five years after determining that any of the following reasons exist:  


• Contractor has received overall performance evaluations of deficient, inadequate, or substandard 
performance on three or more City Contracts. 


• Contractor failed to comply with City ordinances or Contract terms, including but not limited to, ordinance 
or Contract terms relating to small business utilization, discrimination, prevailing wage requirements, equal 
benefits, or apprentice utilization.   


• Contractor abandoned, surrendered, or failed to complete or to perform work on or in connection with a 
City Contract.   


• Contractor failed to comply with Contract provisions, including but not limited to quality of workmanship, 
timeliness of performance, and safety standards.  


• Contractor submitted false or intentionally misleading documents, reports, invoices, or other statements to 
the City in connection with a Contract.  


• Contractor colluded with another contractor to restrain competition.  
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• Contractor committed fraud or a criminal offense in connection with obtaining, attempting to obtain, or 
performing a Contract for the City or any other government entity. 


• Contractor failed to cooperate in a City debarment investigation.  
• Contractor failed to comply with SMC 14.04, SMC Ch. 14.10, SMC Ch. 20.42, or SMC Ch. 20.45, or other 


local, State, or federal non-discrimination laws.  
 
The Director may issue an Order of Debarment following the procedures specified in SMC 20.70.050.   The rights 
and remedies of the City under these provisions are in addition to any other rights and remedies provided by law or 
under the Contract.  
 
69. Recycle Products Requirements 
To promote and encourage environmentally sustainable practices for companies doing business with the City, the 
City requires that vendors under City contract use environmentally preferable products in production of City work 
products.   
 
70. Paper and Paper Product Requirements:   
The City desires use of 100% PCF (post-consumer recycled content, chlorine-free) paper, to comply with the City 
Executive Order and to encourage environmentally preferable practices for City business.  Such paper is available 
at City contract prices from Keeney’s Office Supplies at 425-285-0541.   
 
The City prohibits vinyl binders.  The City prefers 100% recycled stock Binders. “Rebinders” are a product that fit 
this requirement and are available at City contract prices from Complete Office at 206-628-0059 or Keeney’s 
Office Supplies at 425-285-0541.  Please do not use binders or plastic folders, unless essential.  Note - Keeney’s is 
a Women Owned Firm and may be noted on your Outreach Plan. 
 
Contractors shall duplex materials prepared for Seattle under this Contract, whether materials are printed or copied, 
except when impracticable due to the nature of the product.  This is executed under the Mayor's Executive Order, 
issued February 13, 2005. 
 
71. Workers Right To Know 
“Right to Know” legislation required the Department of Labor and Industries to establish a program to make 
employers and employees more aware of the hazardous substances in their work environment.  WAC 296-62-054 
requires among other things that all manufacturers/distributors of hazardous substances, including any of the items 
listed on this ITB, RFP or contract bid and subsequent award, must include with each delivery completed Material 
Safety Data Sheets (MSDS) for each hazardous material.  Additionally, each container of hazardous material must 
be appropriately labeled with:  the identity of the hazardous material, appropriate hazardous warnings, and the 
Name and Address of the chemical manufacturer, improper, or other responsible party. 
 
Labor and Industries may levy appropriate fines against employers for noncompliance and agencies may withhold 
payment pending receipt of a legible copy of the MSDS.  OSHA Form 20 is not acceptable in lieu of this 
requirement unless it is modified to include appropriate information relative to “carcinogenic ingredients: and 
“routes of entry” of the product(s) in question. 
 
72. Miscellaneous Provisions 
 


A. Amendments 
 
No modification of this Contract shall be effective unless in writing and signed by an authorized representative of 
the City, except as otherwise authorized herein.  The City shall issue change notices to Contractor, and such 
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notices shall take effect under the signature of the City unless written objection of the notice is received by the 
Contractor upon Contractor receipt of the change notice. 
 


B. Conflict 
 
In the event of conflict between contract documents and applicable laws, codes, ordinances or regulations, the most 
stringent or legally binding requirement shall govern and be considered a part of this contract to afford Seattle the 
maximum benefits. 
 


C. Liens, Claims and Encumbrances 
 
All materials, equipment, or services shall be free of all liens, claims or encumbrances of any kind and if Seattle 
requests a formal release of same shall be delivered to Seattle. 
 


D. Binding Contract 
 
This Contract shall not be binding until signed by both parties.  The provisions, covenants and conditions in this 
Contract shall bind the parties, their legal heirs, representatives, successors, and assigns. 
 


E. Applicable Law/Venue 
 
This Contract shall be construed and interpreted in accordance with the laws of the State of Washington.  The 
venue of any action brought hereunder shall be in the Superior Court for King County, Washington 
 


F. Remedies Cumulative  
 
Rights under this Contract are cumulative and nonexclusive of any other remedy at law or in equity.   
 


G. Captions 
 
All titles, including sections or subsections, are for convenience only and do not define or limit the contents. 
 


H. Severability 
 
Any term or provision of this Contract found to be prohibited by law shall be ineffective to the extent of such 
prohibition without invalidating the remainder of the Contract. 
 


I. Waiver 
 
No covenant, term, or the breach thereof shall be deemed waived, except by written consent of the party against 
whom the waiver is claimed, and any waiver of the breach of any covenant, term or condition shall not be deemed 
to be a waiver of any preceding or succeeding breach of the same or any other covenant, term or condition.  
Neither the acceptance by Seattle of any performance by the Contractor after the time the same shall have become 
due nor payment to the Contractor for any portion of the Work shall constitute a waiver by Seattle of the breach or 
default of any covenant, term or condition unless otherwise this is expressly agreed to by Seattle, in writing.  The 
City’s failure to insist on performance of any of the terms or conditions herein or to exercise any right or privilege 
or the City’s waiver of any breach hereunder shall not thereafter waive any other term, condition, or privilege, 
whether of the same or similar type. 
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J. Contract Representations 
 
This Contract as described in Item 1 constitutes the entire Agreement.  No verbal agreement or conversation 
between any officer, agent, associate or employee of Seattle and any officer, agency, employee or associate of the 
Contractor prior to the execution of this Contract shall affect or modify any of the terms or obligations contained in 
this Contract.   
 


K. Negotiated Contract 
 
The parties acknowledge that this is a negotiated Contract, that they have had the opportunity to have this Contract 
reviewed by respective legal counsel, and that terms and conditions are not construed against any party on the basis 
of such party's draftsmanship thereof. 
 


L. No personal Liability 
 
No officer, agent or authorized employee of the City shall be personally responsible for any liability arising under 
this Contract, whether expressed or implied, nor for any statement or representation made herein or in any 
connection with this Contract. 
 
73. Limitation of Liability 


 
With the exception of death or damages caused by Contractor’s gross negligence which are unlimited in 
liability, Contractor's total liability to City on any and all claims in contract, tort, or otherwise for injury, loss or 
damage, including, but not limited to, damages for breach, delay, property damage and injury to persons 
(including City's employees) and for all such together, arising in connection with the manufacture, sale, license, 
delivery, installation, repair, replacement, possession, use of equipment and its parts, performance or the failure 
to perform any obligations under this agreement, whether caused by City's sole or concurrent negligence or 
otherwise, shall be limited to the aggregate amount of all fees paid under this agreement but in no event less 
than $2,000,000.00 for claims made in the first calendar year of this agreement, $5,000,000.00 for claims made 
in the second calendar year of this agreement, and in no event less than twice the contract amount for claims 
made thereafter. Contractor’s limitation of liability shall be cumulative and all of Contractor’s expenditures 
with respect to any liability related to this agreement shall be aggregated to determine satisfaction of the limit. 


 
In no event shall Contractor, its suppliers or subcontractors be liable for special, indirect, incidental or 
consequential damages, whether in contract, warranty, tort, negligence, strict liability or otherwise, including, 
but not limited to, loss of profits or revenue, loss of use of the Work or any associated facilities, cost of capital, 
cost of substitute equipment, facilities or services, downtime costs or cost of replacement power, delays, and 
claims of customers of the City or other third parties for any damages. 
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Project Site Terms and Conditions 
(This Section Applicable to Work at the Denny Substation Site) 
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1. DEFINITIONS AND TERMS 
 
1.1. General 
 
Purpose 
 
The purpose of Appendix A is to govern the scope of work performed at the Site while the main 
contract addresses the procurement aspects of the scope of work and the larger contractual 
relationship between the Parties.  Most of the language in Appendix A is based on City of Seattle 
Public Works contract language so that coordination between contractors working at the Site will 
be more efficient (all parties working at the site will be under the same terms and conditions).   
 
For this stage of the work the order of precedence of documents shall be: 
 


• Change Orders 
• Errata Forms including: 


o Exceptions & Clarifications from MEPPI’s Best & Final Proposal 
o Payment Milestone Schedule 
o Drawing Deliverable Schedule 
o Minutes of Meetings occurring after issuance of Letter of Intent to Award and 


prior to the Purchase Order 
o Drawings or other documents provided after issuance of Letter of Intent to 


Award and prior to the Purchase Order 
• Addenda 
• Special Provision included in the Project Manual (if there is a Project Manual) 
• Technical Specifications of RFP 1199 
• SCL “guidelines”, “standards” or “procedures” reference in the Contract, Appendix, 


or Project manual 
• Drawings 
• This Hard Copy Version of Appendix A 
• The Hard Copy Version of the Commercial Terms 
• Best and Final Proposal 
• Manufacturer Site Specific Documentation 
• Manufacturer Generic Product Documentation 


 
Standard acronyms, abbreviations, definitions, and symbols common to the fields of engineering 
and construction are used throughout the Contract without further explanation. Acronyms and 
definitions often used in the Contract can be found in this Section. Often used abbreviations are 
found in the following Subsection. Additional acronyms, definitions, and symbols may be found 
in the Project Drawings. Welding symbols are defined in the current edition of the American 
Welding Society Structural Welding Code. 
 
When used in the Contract, the acronyms and terms defined in this Section (or pronouns used in 
place of acronyms and terms) have the indicated meanings unless the context implies otherwise. 
Words in the plural include singular and vice versa. Words of a particular gender include any 
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gender.  
 
1.2. Abbreviations 
 
The following standard acronyms are used throughout the Proposal Documents: 
 
AAA  American Arbitration Association 
AAR Association of American Railroads 
AASHTO American Association of State Highway and Transportation Officials 
ACIL American Council of Independence Laboratories 
AGC Associated General Contractors of America 
AHERA Asbestos Hazard Emergency Response Act 
AIA American Institute of Architects 
AIHA American Industrial Hygiene Association 
AISC American Institute of Steel Construction 
AISI American Iron and Steel Institute 
AITC American Institute of Timber Construction 
ALSC American Lumber Standards Committee 
ANSI American National Standards Institute 
APA  American Plywood Association 
API American Petroleum Institute 
ARA American Railway Association 
AREMA American Railroad Engineering and Maintenance-of-Way Association  
ARTBA American Road and Transportation Builder's Association  
ASA American Standards Association 
ASCE American Society of Civil Engineers 
ASLA American Society of Landscape Architects 
ASME American Society of Mechanical Engineers 
ASNT American Society for Non-Destruction Testing 
ASSE American Society of Sanitary Engineering 
ASTM American Society for Testing and Materials 
AWS American Welding Society 
BMP Best Management Practice 
CARB California Air Research Board  
CBD Central Business District 
CBE Combination Business Enterprise 
CDBG Community Development Block Grant 
CDF Controlled Density Fill 
CFR Code of Federal Regulations 
CLI Chain Link Institute 
CPM Critical Path Method 
CRAB County Road Administration Board 
CRSI Concrete Reinforcing Steel Institute 
CSECP Construction Stormwater and Erosion Control Plan 
CSI Construction Specifications Institute 
DBE Disadvantaged Business Enterprise 
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DBRA Davis-Bacon and Related Acts 
DIPRA Ductile Iron Pipe Research Association 
DPD Seattle Department of Planning and Development  
EEI Edison Electric Institute 
EEO Equal Employment Opportunity 
EPA Environmental Protection Agency 
ESCBMP Erosion and Sedimentation Control Best Management Practices  
FAS Department of Finance and Administrative Services 
FEMA Federal Emergency Management Agency 
FHWA Federal Highway Administration 
FSS Federal Specifications and Standards, General Services Administration 
FTA Federal Transit Administration 
GHG Green House Gas 
HPMA Hardwood Plywood Manufacturers Association 
HUD United States Department of Housing and Urban Development 
IAPMO International Association of Plumbers and Mechanical Officials  
ICEA Insulated Cable Engineers Association 
IEEE Institute of Electrical and Electronic Engineers 
IES Illuminating Engineering Society 
IMSA International Municipal Signal Association 
IPCEA Insulated Power Cable Engineers' Association 
ISTEA Intermodal Surface Transportation Efficiency Act 
ITE Institute of Transportation Engineers 
ITS Intelligent Transportation Systems  
KCM King County METRO 
LED Light Emitting Diode 
LPI Lighting Protection Institute 
MBE Minority Business Enterprise 
METROKC King County Department of Transportation  
MSDS Material Safety Data Sheet 
MTCA Washington Model Toxics Control Act 
MSHA Mine Safety and Health Act 
MUTCD Manual on Uniform Traffic Control Devices 
MWBE Minority and Women Business Enterprise 
NACE National Association of Corrosion Engineers 
NAPA National Asphalt Pavement Association 
NCMA National Concrete Masonry Association 
NCSPA National Corrugated Steel Pipe Association 
NEC National Electrical Code 
NECA National Electrical Contractors Association 
NEMA National Electrical Manufacturer’s Association 
NEPA National Environmental Protection Act 
NETA International Electric Testing Association 
NFPA National Fire Protection Association 
NFPA National Forest Products Association 
NHS National Highway System 
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NPCA National Precast Concrete Association 
NRMCA National Ready Mix Concrete Association 
NSF National Sanitation Foundation 
NTCIP National Transportation Communication for ITS Protocol  
NTP Notice to Proceed 
NTPEP National Transportation Product Evaluation Program  
OMWBE Office of Minority and Women’s Business Enterprises 
OSHA Occupational Safety and Health Administration 
PACP Pipeline Assessment and Certification Program 
PCA Portland Cement Association 
PCSD Purchasing and Contracting Services Division 
PDF Portable Document Format 
P/PCI Precast/Pre-stressed Concrete Institute 
PORT Port of Seattle 
PPI Plastic Pipe Institute 
PSCAA Puget Sound Clean Air Agency 
RCW Revised Code of Washington 
REA Rural Electrification Association 
ROW Right of Way 
RRP Railway-Highway Grade Crossing Program 
SCADA Supervisory Control and Data Acquisition 
SAC Washington State Apprenticeship and Training Council 
SAE Society of Automotive Engineers 
SCS Soil Conservation Service  
SCL Seattle City Light 
SDOT Seattle Department of Transportation 
SEPA State Environmental Policy Act 
SKCDPH Seattle-King County Department of Public Health 
SMC Seattle Municipal Code 
SP Spill Plan 
SPR Seattle Parks and Recreation 
SPU Seattle Public Utilities 
SSPC Steel Structures Painting Council 
STA Seal of Testing Insurance 
STCM Seattle Traffic Control Manual 
TCM Traffic Control Manager 
TCP Traffic Control Plan 
TCS Traffic Control Supervisor 
TDP Temporary Discharge Plan 
TSA Technical Service Advisor 
TVSPP Tree, Vegetation and Soil Protection Plan 
UL Underwriters Laboratory 
UMTA Urban Mass Transit Administration 
USACE United States Army Corps of Engineers 
USCGS United States Coastal and Geodetic Survey 
USDA United States Department of Agriculture  
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USDOE United States Department of Energy 
USEPA United States Environmental Protection Agency 
WAC Washington Administrative Code 
WACA Washington Aggregates and Concrete Association 
WALP Washington Association of Landscape Professionals  
WAQTC Western Alliance for Quality Transportation Construction 
WBE Women’s Business Enterprise 
WCLIB West Coast Lumber Inspection Bureau 
WISHA Washington Industrial Safety and Health Administration 
WMBE Women or Minority Business Enterprise 
WRI Wire Reinforcement Institute 
WSDOE Washington State Department of Ecology 
WSDOT Washington State Department of Transportation 
WSDSHS  Washington State Department of Social and Health Services 
WSEM Washington State Energy Management 
WWPA Western Wood Products Association 
 
1.3. Definitions 
 
As used in this Contract, the terms listed below are defined as indicated. Unless the Contract 
specifically indicates otherwise, the definitions of electrical and electronic abbreviations, terms 
and phrases used in the Contract shall be those contained in the latest edition of the IEEE 
Dictionary of Electrical and Electronic Terms.  
 
ADDITIVE 
A supplemental unit of Work or group of Proposal items, identified separately in the Proposal, 
which may be awarded at the discretion of the Owner in addition to the Base Proposal. 
ALTERNATE 
A unit of Work or group of Proposal items identified separately in the Proposal Documents, 
which permits a choice of different methods or Material of construction for performing the same 
Work. 
ARCHITECT 
An individual licensed and registered in the State of Washington to practice architecture. 
ASSISTANT  
The Engineer’s authorized representative assigned to make detailed inspection of the Work. 
AWARD 
The formal decision of the Owner to accept the best evaluated Proposal of a responsible Proposer 
for the Work as evidenced by the issuance of the Award of Contract. 
BASE PROPOSAL 
The summation of Proposal item amounts (extensions) or the lump sum Proposal on the Proposal 
Form, excluding Additives, Alternates, Deductives and taxes. 
BUYER 
City of Seattle Purchasing Buyer (Department of Finance and Administrative Services).  
CAPABILITY OR CAPABLE 
A business that appears able to perform a Commercially Useful Function on the item of Work in 
question. 
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CHANGE ORDER 
A written order issued by the Buyer to the Contractor authorizing a change to the Contract after 
execution of the Contract. A Change Order establishes the basis of payment and time 
adjustments, if any, for the Work affected by the change. 
COMMERCIALLY USEFUL FUNCTION 
The performance of real and actual services in the discharge of any contractual endeavor 
including managing and supervising the Work involved, negotiating price, determining quality 
and quantity, ordering, paying for and installing (if applicable) the material.  
CONTRACTOR INCLUSION PLAN 
The Owner-provided form used by the Contractor to document Affirmative Efforts.  
CONTAMINATED MATERIAL(S)  
Soil/material/debris/liquid of any kind that has contaminant levels above the more stringent of 
their respective applicable MTCA Method A cleanup level, Method B cleanup level, or Table 
749-2 level, all for unrestricted land use per current Chapter 173-340 WAC, or that contains 
asbestos, or that contains radionuclides above natural background levels as defined by WAC 
173-340-200. 
CONTAMINATED MATERIAL(S) NOT DESIGNATED AS DANGEROUS WASTE OR 
TSCA WASTE  
Contaminated Material(s) that has contaminants at levels below that which would cause it to be 
designated as Dangerous Waste(s) or TSCA Waste(s).  
CONTRACT FORM  
See “Agreement Form.”  
CONTRACT TIME 
The period of time established by the Contract within which the Work shall be physically 
completed. 
CONTRACTOR 
The individual or entity contracting with the Owner to complete the Work. 
DANGEROUS WASTE(S) 
Solid waste(s) designated in WAC 173-303-070 through 173-303-100 as dangerous, or 
extremely hazardous or mixed waste. Dangerous Waste(s) includes all federal hazardous waste, 
plus certain wastes exhibiting characteristics based on toxicity or persistence. 
DATES 


• Proposal Opening Date: There will be no public Proposal Opening Date.  
• Award Date: The date on which the Owner formally accepts the most responsive 


Proposal of a responsible Proposer and Awards the Contract for the Work.  
• Contract Execution Date: The date the Owner officially binds the Proposer to the 


Contract. 
• Notice to Proceed Date: The date stated in the Notice to Proceed on which the Contract 


Time begins. The Notice to Proceed Date is counted as the first Working Day of Contract 
Time. 


• Substantial Completion Date: The detailed definition is provided in the Contract. 
Basically, this is the date the Engineer determines the Owner has full and unrestricted use 
and benefit of the facilities, both from an operational and safety standpoint, and only 
minor incidental Work, replacement of temporary substitute facilities, or correction or 
repair remains for the physical completion of the Contract. 


• Physical Completion Date: The detailed definition is provided in the Contract. 
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Basically, this is the date the Owner determines that all Work is physically complete on 
the Project. All documentation required by the Contract and required by law does not 
necessarily need to be furnished by the Contractor by this date. Physical Completion shall 
include energization of the equipment. 


• Completion Date: The detailed definition is provided in the Contract. Basically, this is 
the date, certified in writing by the Owner, when the Work specified in the Contract is 
completed and all the obligations of the Contractor under the Contract are fulfilled by the 
Contractor. All documentation required by the Contract and required by law shall be 
furnished by the Contractor before establishment of this date. 


DAY 
Unless otherwise specified, day(s) shall mean Calendar Day(s). 


• Business Day: Any Day other than Saturday, Sunday, or Holiday. 
• Calendar Day: The time period of twenty-four hours measured from midnight to the next 


midnight. 
• Non-Working Day: The following are Non-Working Days: 


o Saturday 
o Sunday 
o Holiday 
o A Day upon which the Engineer issues a suspension order for an excusable delay or a 


Day declared an Unworkable Day 
o A Day the Contract specifically requires the Contractor to suspend the Work 


• Working Day: A Day not otherwise defined as a Non-Working Day 
• Unworkable Day: A Working Day that the Engineer declares to be unworkable because 


of unsuitable weather, or another condition beyond the control of the Contractor that 
prevents ongoing or scheduled work on the critical path 


DEDUCTIVE 
A supplemental unit of Work or group of Proposal items, identified separately in the Proposal 
that may, at the discretion of the Owner, be deducted from the Base Proposal. 
DRAWINGS 
The portions of the Contract showing in graphic or pictorial form the design, location, weights, 
specifications and dimensions of the elements of the Work.  
ENGINEER 
The Owner’s representative(s), or authorized Assistant, who administers the technical Work of 
this project.  
EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES 
(ESCBMPs)  
The Contractor shall use on-site construction practices and devices that prevent, reduce, or treat 
erosion and sedimentation and maintain surface water quality.  
EXECUTION 
The formal date after Award that the Owner and Contractor enter into a Contract as evidenced by 
the authorized signatures on the Agreement Form along with the provision of the necessary 
bond(s), insurance(s), and any other required documents.  
HOLIDAY 
Pursuant to SMC 4.20.190 and RCW 1.16.050, Holidays for The City of Seattle are the: 


• First day of January (New Year’s Day). 
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• Third Monday of January (Dr. Martin Luther King, Jr.’s Birthday). 
• Third Monday of February (President’s Day). 
• Last Monday of May (Memorial Day). 
• Fourth Day of July (Independence Day). 
• First Monday of September (Labor Day). 
• Eleventh Day of November (Veterans’ Day). 
• Fourth Thursday of November and the Friday immediately following (Thanksgiving 


Day). 
• Twenty fifth Day of December (Christmas Day). 


When any Holiday falls on a Sunday, the following Monday shall be considered a Holiday. 
When any Holiday falls on a Saturday, the preceding Friday shall be considered a Holiday. 
Holidays are Non-Working Days. 
INSPECTOR  
The Owner’s representative(s), or authorized Assistant, who inspects and observers the 
Contractors work practices and workmanship for compliance with the contract, drawings, codes 
and best practices for the Work of this project.  
JOB SITE 
See “Project Site.” 
LIQUIDATED DAMAGES 
The amount(s) stated in the Contract to be paid to the Owner by the Contractor, for each 
Working Day of delay in achieving the Substantial Completion Date and the amounts stated in 
the Contract to be paid after Substantial Completion and until the Physical Completion Date is 
achieved. Such obligation shall not be construed as a penalty, and may be deducted by the Owner 
from any payments which are due or become due to the Contractor.  
MATERIALS 
Any substance specified for use in the construction of the project that enters into and forms a part 
of the finished Work.  
MATERIAL PERSON 
A person or entity that furnishes material, supply, commodity, equipment, or manufactured or 
fabricated products and does not perform labor at the Project Site. 
NOTICE OF AWARD 
A formal written notice from the Owner to the successful Proposer signifying acceptance of the 
Proposal.  
NOTICE TO PROCEED 
The written notice from the Owner to the Contractor authorizing and directing the Contractor to 
proceed with the Work and establishing the date on which the Contract Time begins. 
ON-SITE-ELECTRICAL LEAD  
The Contractor's on-site representative responsible for and authorized to resolve electrical safety 
related issues including those raised by the Engineer, Owner’s Project Manager, Assistant, or 
Electrical Safety Observer.  
OWNER 
The City of Seattle. 
PAYMENT AND PERFORMANCE BOND 
The approved form of security, furnished by the Contractor and the Contractor’s Surety, 
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guaranteeing completion of the Work and payment to persons supplying labor and Materials in 
the prosecution of the Work. The Owner will provide the Payment and Performance Bond form 
to the Contractor.  
PROPOSAL 
The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the 
Work for a specific price.  
PROPOSAL DOCUMENTS 
The component parts of the proposed Contract which may include the Advertisement for 
Proposals, Proposal Form, Agreement Form, Drawings, Addenda and any other documents 
incorporated into the Contract by reference. 
PROPOSAL FORM 
The Proposal and the included Proposal Documents. 
PROJECT MANUAL 
The compilation of written provisions and requirements for the equipment related to this specific 
project. The Project Manual includes, but is not limited to, the requirements for Proposals, 
sample forms, original and executed Agreement Form, wage rates, conditions of the Contract, 
Special Provisions and Addenda.  
PROJECT SCHEDULE 
The schedule for the commissioning of the Denny Substation.  
PROJECT MANAGER 
Both the Contractor and the Owner shall have Project Managers who shall manage the 
administration of the Contract and the Work.  They shall function as the points of contacts for the 
respective organizations. 
PROJECT SITE 
The geographic location, as defined in the Contract documents, where the Work is to be 
performed (the Denny Substation in Seattle, WA).  
PROPOSAL 
The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the 
Work for a specific price.  
PROPOSER 
An individual, partnership, firm, corporation, limited liability company or joint venture 
submitting a Proposal 
RIGHT OF WAY 
Real property secured and reserved for public or private transportation, utility, or other purposes. 
SAFETY OBSERVER 
Owner authorized Assistant assigned to monitor safety, unless indicated otherwise in the 
Contract. 
SECTION 
A major portion of this Contract that has the highest level of resolution. 
SEWER 
Any pipe, conduit, or structure used for carrying sewage and other waste liquids, excluding 
discharges prohibited by SMC 21.16 (the Side Sewer Code). 
SHOP DRAWINGS 
Working drawings, shop plans, erection plans, false work plans, framework plans, cofferdam, 
cribbing and shoring plans, bending diagrams for reinforcing steel, retaining wall designs, 
schematic diagram, or any other supplementary plans or similar data which the Contractor shall 
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submit to the Engineer for acceptance. 
SPECIAL PROVISIONS 
Supplemental provisions and modifications to the Specifications that apply to an individual 
project and that are found in the Project Manual. 
SPECIFICATIONS 
Written technical descriptions of materials, equipment, construction systems, standards, and 
workmanship that, in conjunction with the Drawings and other Contract documents, detail the 
requirements for the Work.  
STATE 
The State of Washington. 
STORM DRAIN 
A pipe, conduit, or structure used to collect and convey rainwater and other permissible 
discharges as identified in SMC 22.800-22.808 (the Stormwater Code). 
STRUCTURES 
Bridges, Culverts, walls, buildings, foundations, water tanks, transmission towers, cribbing, 
caissons, or cofferdams, and other similar features that may be encountered in the Work and are 
classified as Structures in the Contract. 
SUBCONTRACTOR 
An entity or individual who performs a portion of the Work pursuant to a Contract or subcontract 
of any tier with the Contractor, with the prior written approval of the Owner’s Project Manager 
as evidenced by the submission of the Subcontractor approval application.  
SUBSECTION 
Any portion of this Contract that is a sub part of a Section. 
SUBSTANTIAL COMPLETION 
See “Dates”. 
SUPPLEMENTAL CONTRACT 
An agreement for performance of a portion of the Work in accordance with the provisions of 
RCW 60.28.011(7). 
SUPPLIER 
See “Material Person” 
SUPPLIES 
Any substance or matter used or consumed in the construction of the project and its 
appurtenances that do not become part of the Structure or improvement.  
SURETY  
A company that is bound with the Contractor to ensure: 


• Faithful performance of the Contract, and 
• Payment of all laborers, mechanics, Subcontractors and Material person and all persons 


or entities that supply any such person with provisions and Supplies for the carrying on of 
the Work. 


TECHNICAL SERVICE ADVISOR 
Single point of contact on site during the installation of the equipment that is knowledgeable 
about the equipment and its assembly, unloading, installation and testing. 
TRAFFIC CONTROL MANUAL FOR IN-STREET WORK 
The "Seattle Traffic Control Manual" (TCM), is the City of Seattle guide for Work within the 
Right Of Way, used in conjunction with and as a supplement to the Manual on Uniform Traffic 
Control Devices (MUTCD), as modified and adopted by the Washington Department of 
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Transportation (WSDOT). 
TSCA WASTE(S) 
Soil/material/debris/liquid of any kind that contains polychlorinated biphenyls (PCBs) at a level 
that equals or exceeds 50 parts per million, and oil of any kind that contains PCBs at a level that 
equals or exceeds 2 parts per million. TSCA Waste(s) is regulated by the federal Toxic 
Substances Control Act. 
WATER MAIN 
A water supply pipe for public or community use. 
WMBE GOAL 
Participation level, voluntarily established by the Contractor, for commitments to contract with 
WMBEs.  
WOMEN OR MINORITY BUSINESSES (W/MBES)  
Businesses that are self-identified or certified by the Office of Minority and Women’s Business 
Enterprise (OMWBE) to be at least fifty-one (51) percent owned by women and/or minority 
(including, but not limited to, African Americans, Native Americans, Asians, and Hispanics) 
group members. 
WORK 
The provision of all labor, Materials, equipment, Supplies, and everything needed to successfully 
complete a project pursuant to the Contract. 
 
2. DIVISION OF RESPONSIBILITIES 
 
2.1. Owner Responsibilities 
 
Specific responsibilities of Owner: 
 


• Review Contractor designs and work and approve them if satisfactory  
• Lead/coordinate final equipment checkout 
• Lead/coordinate energization and loading of equipment 
• Coordination of lay down space  
• Ac power supply to receptacles according to Supplier’s specifications as negotiated to the 


stated limits. Contractor shall provide all Power beyond that stated by the Owner.  
• Monitor the physical installation of the Contractor and other contractors and process 


thereof.  
• Review and approval of Supplier documentation developed for this Project, user’s guides, 


drawings, progress reports, factory test plans and procedures, and as-built documentation 
of the supplied equipment. 


• Furnishing of information required by Supplier to allow Supplier to provide accurate and 
timely deliverables as is defined in the Contract. 


• Furnishing, upon request by Supplier, necessary documentation, interface information, 
engineering drawings, and schematic diagrams of Owner or third party furnished 
equipment or designs that will be required for direct interface with Supplier furnished 
equipment. 


• Coordination of Project work at Owner’s facilities, such as external equipment 
connection, site testing, and equipment switching. 


• Performing required site testing and supporting third party the site testing  
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• Energization of equipment 
 


2.2. Contractor Responsibilities 
 
Other than the responsibilities of the Owner described above, and responsibilities as described in 
the Contract, Contractor shall assume complete responsibility for the study, design, 
manufacturing, assembly, delivery, installation, integration, implementation, and for meeting the 
functional requirements of the RFP of the delivered System in accordance with the Contractor’s 
responsibilities shall include, but not be limited to, the following: 


• Supply and installation of all System equipment as specified. 
• All System engineering and required design, integration, development and 


implementation as necessary to meet Contract requirements for a fully operational 
System. 


• Supply of system solution to satisfy all requirements (as specified in this Contract). 
• Integration of the equipment supplied with this scope of work with the external 


equipment (balance of the substation). 
• Provide a Proposal in response to Owner’s RFP and follow the intent of the proposal 


through to the successful completion of the scope of work. 
• Supply of required interface equipment to the third part supplied equipment as specified 


in this Contract. 
• Furnishing of all interconnecting cables and wiring, including power wiring, between all 


Contractor-furnished equipment. Supplier shall provide the manufacturer type and 
catalog number for the power plugs, communication interface connectors, power 
terminations and other connectors to external equipment. 


• Supply of specified documentation and software. 
• Training of Owner’s personnel as required.  
• Delivery, installation and assistance commissioning of the supplied equipment for use by 


Owner at Owner’s site. 
• Warranty support of the supplied equipment.  
• Support site acceptance tests, commissioning and energization as defined in this Contract. 
• Provide a proposal for a maintenance contract for GIS equipment 
• Providing repair or replacement of defective software, parts or components, and test 


equipment during the test, startup, commissioning, energization and operational periods. 
• Furnishing site planning information, such as, power, grounding, seismic protection, 


physical information, dust protection, and other requirements as recommended by 
manufacturer for the proper environmental control and operation of all equipment 
supplied by Supplier under this contract.  


• Shipment of all project deliverables to the Site specified herein. 
• Contractor shall provide all power cords and power distribution subsystems as needed 


from the Owner provided outlets or connection point 
• Meet all federal, state, municipal laws and ordinances 
• Certify that equipment is suitably prepared to be safely energized and loaded and will 


perform according to the Contract 
• Proper coordination with other site contractors and the Owner 
• Work with Owner and Owner’s Consultant to facilitate completion of substation design 
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2.3. Substation Construction Contractor Responsibilities (third party) 
 
A separate public works contract shall be awarded subsequent to this Contract.  That contractor 
(third party) and its subcontractors shall construct the substation and shall have primary 
responsibility for the construction schedule, access to the site and security of the site.  
Coordination shall be primarily through the Owner’s Project Manager 
 
3. COORDINATION OF CONTRACT DOCUMENTS 
 
All parts of the Contract are essential and complementary. A requirement occurring in one is 
binding as though occurring in all. The Contractor shall provide any Work or materials clearly 
implied in the Contract even if the Contract does not mention it specifically. The Contractor shall 
inform the Owner’s Project Manager immediately, in writing, if the Contractor finds: 


• A discrepancy between various parts of the Contract 
• An error or omission in the Drawings 
• A discrepancy in the layouts and instructions given by the Engineer 


 
The Contractor shall not proceed with any Work affected by such discrepancy, error, or omission 
until directed to do so by the Owner’s Project Manager. 
 
Written dimensions shall take precedence over scaled dimensions.  
 
If any part of the Contract requires Work that does not include a description for how the Work is 
to be performed, the Work shall be performed in accordance with standard trade practices. For 
purposes of the Contract, a standard trade practice is one having such regularity of observance in 
the trade as to justify an expectation that it will be observed by the Contractor in doing the Work. 
 
In case of any ambiguity or dispute over interpretation of the provisions of the Contract, the 
decision of the Owner shall be final. 
 
4. DISPUTE AND CLAIMS RESOLUTION PROCESS 
 
Owner and Contractor shall maintain business continuity to the extent practical while pursuing 
disputes. Any dispute or misunderstanding that may arise under this Contract concerning 
Contractor's performance shall first be resolved, if mutually agreed to be appropriate, through 
negotiations between the Contractor's Project Manager and Owner's Project Manager, or if 
mutually agreed, referred to Owner’s named representative and the Contractor's senior 
executive(s).  
 
This Section only applies for disputes at the work site other contractors. The dispute and claim 
resolution process shall follow the procedures set forth in this Section. The scope of the dispute 
set forth in the written dispute notice will govern and limit the scope of all subsequent claim, 
mediation or litigation on the subject matter, and the Contractor shall not be allowed to enlarge 
the scope of any claim beyond that originally presented in the written dispute notice.  
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4.1. Dispute Resolution Sequence 
 
The dispute resolution process sequence shall be dispute, claim, mediation, litigation, in that 
order. The Contractor agrees to follow this sequence. Failure to follow this sequence by the 
Contractor shall constitute a waiver of any right to dispute or to claim for additional time or 
additional payment for the disputed Work. 
 
All disputes shall start by the delivery of written notice to the Owner’s Project Manager. The 
Owner’s Project Manager shall evaluate the notice and make a written decision on the matter as 
provided in this Section. If the Contractor disagrees with the decision, in whole or in part, the 
Contractor may file a claim as provided in this Section. If the Owner’s Project Manager denies 
the claim, the Owner and Contractor shall at the Contractor’s request, go to mediation as 
provided in this Section. If the claim is not resolved at mediation, the Contractor may file suit in 
the King County Superior Court at Seattle, Washington as provided in this Section. 
 
4.2. Change Order Disputes 
 
4.2.1. Change Order Dispute Timeframe 
 
In the event that the Contractor disagrees with any Change Order, including any written directive 
by the Owner’s Project Manager, the Contractor shall, not later than the close of the second full 
Working Day, notify the Owner’s Project Manager in a signed, dated writing, that it disputes the 
decision. In the event that the dispute involves quantities, the written dispute notice shall be filed 
before the placement of the changed quantities and not later than the close of the second full 
Working Day. Failure by the Contractor to timely furnish notice of a dispute waives the right to 
make any further dispute or claim regarding the subject. 
 
4.2.2. Change Order Dispute Notice 
 
The written dispute notice shall identify the Change Order or other Owner’s Project Manager’s 
directive being disputed and a brief explanation of the basis for the dispute.  
4.2.3. Change Order Dispute Response 
 
The Owner’s Project Manager may issue a written decision or may ask in writing for further 
information. 
 
4.2.4. Change Order Additional Information Request 
 
If the Owner’s Project Manager asks for further information, the Contractor shall within ten (10) 
Working Days of the date of that request, furnish a dated, signed written supplemental statement 
containing the following:  


• The date of the supplemental written statement; 
• The date of the directive to perform the disputed Work; 
• The nature and circumstances which caused the dispute;  
• The Contract provisions that relate in any way to the dispute; 
• The estimated additional dollar cost, if any, of performing the disputed Work and how 


7/3/2014 
 







that estimate was determined, in detail;  
• An analysis of the accepted critical path schedule in effect at the time the dispute arose, 


showing the schedule change or disruption, if the Contractor is asserting a schedule 
change or disruption; and 


• Any additional information the Owner’s Project Manager requests. 
 
4.2.5. Change Order Additional Time Request 
 
The Contractor may request an extension of time to furnish additional written information. The 
Owner’s Project Manager will determine if such additional information would be helpful and if 
the Owner’s Project Manager determines it would be helpful, the Owner’s Project Manager will 
specify a reasonable extension of time. Any extension must be approved in writing by the 
Owner’s Project Manager. 
 
4.2.6. Change Order Dispute Response Timeframe 
 
Within ten (10) Working Days from the date the Contractor filed the dispute or the receipt of 
requested information, the Owner’s Project Manager will issue a written decision regarding the 
dispute. At the Owner’s Project Manager’s sole discretion, the Owner’s Project Manager may 
furnish written notice to the Contractor extending the time for the decision for a period not to 
exceed 20 additional Working Days. 
 
4.2.7. Change Order Dispute Rejection 
 
If the Owner’s Project Manager rejects any or all of the Contractor’s dispute, the Owner’s 
Project Manager’s notice will contain the reasons for the rejection. Payment for approved Work 
will be made in accordance with the Payment Section. In the event that the Owner’s Project 
Manager fails to decide the dispute within the ten (10) Working Days, unless extended by the 
Owner’s Project Manager, the Contractor may deem the dispute rejected and file a claim in 
accordance with this Section. 
 
4.2.8. Change Order Dispute Work Obligation 
 
The dispute shall not relieve the Contractor from the obligation to promptly proceed with the 
Work, including the disputed work. The Contractor shall timely perform all Work unless directed 
in writing by the Owner’s Project Manager to stop work in whole or in part. When performing 
any disputed Work, the Contractor shall keep complete records of actual costs and actual time 
incurred, identifying extra costs and extra time associated with the disputed Work. 
 
4.3. Claims 
 
Both the Owner and the Contractor have an interest in the prompt and fair resolution of claims. 
The purpose of the claims provisions of this Contract is to create a clearly defined process 
intended to fairly resolve claims at the earliest possible point in time without unnecessary delay 
or expense, including the expense of mediation or litigation. In order for the Owner’s Project 
Manager to accurately evaluate and decide claims, the Contractor shall be responsible for 
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presenting all relevant information in support of a claim at the claims stage, including the 
information required in this Section. The Contractor shall not be permitted to present information 
known or available to the Contractor (including Subcontractors and Suppliers), schedules or 
schedule logic, or, basis of the dispute, at the mediation or litigation stage which was not 
presented to the Owner’s Project Manager at the time the claim was presented.  
 
If the Contractor disagrees with the Owner’s Project Manager’s decision under this Section, the 
Contractor may file a claim as provided in this Section:  


• Claims of less than $50,000 shall be filed within ten (10) Working Days of the date of the 
Owner’s Project Manager's written notice under this Section.  


• Claims equal to or greater than $50,000 shall be filed within twenty (20) Working Days 
of the date of the Owner’s Project Manager's written notice.  


 
The Contractor may request an extension for filing a claim. Any extension must be approved in 
writing by the Owner’s Project Manager. 
 
The Contractor waives any claim for additional payment if a claim is not filed as provided in this 
Section.  
 
All claims shall be in writing, shall contain sufficient detail to enable the Owner’s Project 
Manager to ascertain the basis and amount of the claim, shall be certified by the Contractor as 
stated below and shall be filed with the Owner’s Project Manager.  
 
No claim will be allowed after the Completion Date.  
 
4.4. Minimum Claim Documentation 
 
At a minimum, the following information shall accompany each claim: 


• The date of filing the claim 
• A detailed factual statement supporting the claim, including all relevant dates, locations, 


and Proposal items of Work affected by the claim 
• The date on which facts arose which gave rise to the claim 
• The name and title of each individual involved in or knowledgeable about the subject of 


the claim 
• The specific provisions of the Contract which support the claim and a statement of the 


reasons why such provisions support the claim 
• If the claim relates to a decision of the Owner’s Project Manager in which the Contract 


provides that the Owner’s Project Manager’s decision is final, the Contractor shall set out 
in detail all facts supporting its position relating to the decision of the Owner’s Project 
Manager 


• A copy of the original, signed notice of dispute, as well as a copy of any supplemental 
documentation provided to the Owner’s Project Manager and a copy of any written 
communication from the Owner’s Project Manager regarding the dispute 


• Copies of diaries, meeting minutes, notes, or field records prepared contemporaneously 
with any oral communications that relate to the subject of the claim 


• Copies of any additional documents that support the claim (manuals which are standard 


7/3/2014 
 







to the industry governing the Work in which the claim is being made may be included by 
reference; however, the Contractor shall clearly state which part or parts of the industry 
standard the Contractor is relying upon) 


 
4.4.1. Contract Time Extension 
 
If an extension of Contract Time is sought, also include: 


• The specific Days and dates for which it is sought 
• The specific reasons the Contractor believes a time extension should be granted 
• The specific provisions of this Contract under which an extension is sought 
• The Contractor’s written explanation of the reason for the requested change including the 


method of analysis used and where appropriate referring to the relevant schedules; 
supporting documents such as look-ahead, as-built, daily records, time sheets, and the 
basis for the rates of affected tasks that the base CPM was founded on, may be required 
by the Owner’s Project Manager 


 
4.4.2. Additional Compensation 
 
If additional compensation is sought, the Contractor shall document the exact dollar amount 
sought supported by a breakdown of: 


• The dollar amounts as-Proposed, and/or as incorporated into the Contract via approved 
Change Orders 


• The actual amounts accrued 
• The additional compensation sought 


 
The Owner’s Project Manager may require the basis of any of these amounts.  
 
The Contractor shall provide the documentation of the amount in the following categories, as 
applicable: 
 
4.4.2.1. Direct Labor 
 
Includes hours. This includes regular time rates and overtime rates for all employees and work 
classifications. These rates shall include the basic prevailing wage and fringe benefits, the 
current rates for Federal Insurance Compensation Act (FICA), Federal Unemployment Tax Act 
(FUTA) and State Unemployment Tax Act (SUTA), the company’s present rates for Medical 
Aid and Industrial Insurance premiums and the planned payments for travel and per diem 
compensation. This excludes overhead and profit.  
 
4.4.2.2. Direct Material 
 
Includes invoices. The invoice cost for Contractor-supplied Materials. This cost shall include 
freight and handling charges and applicable taxes as shown on the invoices issued by the 
Supplier. This excludes overhead and profit.  
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4.4.2.3. Direct Equipment 
 
Includes hours, invoice, and rental agreements as applicable. Separately identify each piece of 
equipment utilized and the operation cost for each piece of equipment including all fuel, oil, 
lubrication, ordinary repairs, maintenance, and all other costs incidental to furnishing and 
operating the equipment, and the standby rate for each piece of equipment. This excludes 
overhead and profit. All equipment shall have detailed descriptions, including but not limited to 
year, make, and model. 
 


• Where the equipment is Contractor owned through outright ownership or through a long-
term lease, the Contractor shall document the Contractor’s actual internal proposal rates 
(Proposal rates are the equipment rates used by the Contractor or Subcontractors for 
proposing and project cost tracking; these rates typically exclude labor for operation; if 
an operator is included in a Proposal rate, it should be indicated as such). 


• Where the equipment is rented and operated by the Contractor, the Contractor shall 
document the actual rental amounts including the actual rates for the equipment 
(excluding labor for operation).  


• Where the equipment is rented from a third-party with operator, the Contractor shall 
document the actual rental amounts including the actual rates for the equipment 
(including labor for operation). 


 
4.4.2.4. Services 
 
Includes invoices/agreements. All invoices and agreements (additional breakdown may be 
required by the Owner’s Project Manager). This excludes overhead and profit. 
 
4.4.2.5. Overhead and Profit 
 
Includes percentages that apply to direct costs in sub items 1, 2, 3 & 4 above (Direct Labor, 
Direct Material, Direct Equipment, and Services). Markups for overhead and profit shall be 
provided in detail under the following categories listed below. General company overhead, 
project overhead, and profit percentages shall be provided for each affected Proposal items of 
Work, the mobilization Proposal item, and for the project as a whole. 
 


• General Company Overhead 
 
Costs of the Contractor’s home or corporate office necessary to run the business and to support 
the projects in the field. The Owner’s Project Manager may require that the general company 
overhead be supported with documentation of company financial information for the past two 
years.  
 


• Project Overhead 
 
Indirect costs that cannot be identified with a specific installation activity but support the project 
as a whole. The Owner’s Project Manager may require documentation of actual costs accrued. 
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• Profit 
 
Net proceeds after expenses. The Owner’s Project Manager may require a detailed justification 
with supporting documentation of the company’s financial information for the past two years.  
 
4.4.2.6. Subcontractor Costs 
 
Payments the Contractor makes to Subcontractors at any tier for performing Work are to be 
included in the claim. This cost shall be calculated and itemized in the same manner prescribed 
for the Contractor. 
 
4.4.2.7. Non-reimbursement for Contractor Inefficiencies 
 
No costs for repair or replacement of defective work or damage to property, of Contractor caused 
delays, or other inefficiencies resulting from the Contractor operations (including 
Subcontractors, services, and Suppliers) shall be included in actual or projected costs. 
 
4.4.2.8. Non-reimbursement for Repeated Claims 
 
No costs shall be included more than once in the claim documentation. 
 
4.4.3. Additional Information Requests 
 
The Contractor shall submit any additional information requested in writing by the Owner’s 
Project Manager. 
 
4.4.4. Notarized Claim Statement 
 
The Contractor shall submit a notarized statement containing the following language: 
 


“STATE OF WASHINGTON ) 
 ) SS. 
THE COUNTY OF KING ) 
 
The undersigned, 
________________________________________________________, 
 (name) 
______________________________________, of 
______________________________, 
 (title)  (company) 
 
being first duly sworn on oath, deposes and says: 
 
The claim for extra compensation and/or time made herein for work on this 
Contract is a true statement of the actual costs incurred and/or time sought, and is 
fully documented and supported as required by the Contract between the parties. 
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Dated ______________/s/ _______________ 
 
Subscribed and sworn before me this ______________ day of 
___________________ 


 
Notary Public in and for the State of Washington 
residing at  ______________________________ 
 
My appointment expires ___________________ 


The Contractor shall only pursue administrative resolution of any claim with the Owner’s Project 
Manager or the designee of the Owner’s Project Manager. 
 
It is the responsibility of the Contractor to keep full and complete records of the actual additional 
costs and the actual additional time incurred for any alleged claim. The Contractor shall retain 
these records for a period of not less than three years after the Completion Date. The Contractor 
shall permit the Owner’s Project Manager complete and unrestricted access to these records and 
any other records as may be requested by the Owner’s Project Manager to determine the facts or 
contentions involved in the claim.  
 
Failure to submit such information and details as described, to provide access to the records, or 
as requested in writing by the Owner’s Project Manager for any claim will operate as a waiver of 
the claims by the Contractor.  
 
Provided that the Contractor has fully complied with all the provisions of this Section, the 
Owner’s Project Manager will respond to the claim by written notice to the Contractor as 
follows: 


• Within forty-five (45) Working Days from the date the claim is filed if the claim amount 
is less than $50,000 


• Within ninety (90) Working Days from the date the claim is filed if the claim amount is 
equal to or greater than $50,000 


• If the Owner’s Project Manager determines that the above constraints are unreasonable 
due to the complexity of the claim under consideration, the Owner’s Project Manager will 
notify the Contractor within fifteen (15) Working Days from the date the claim is filed as 
to the amount of time which will be necessary for the Owner’s Project Manager to 
prepare its response.  


 
If the Owner’s Project Manager fails to provide written notice within the time periods set forth 
above, the claim shall be deemed to have been denied and the Contractor may proceed to 
mediation in accordance with this Section. 
 
4.5.  Mediation 
 
If the Owner’s Project Manager denies the claim or the claim is deemed denied under this 
Section, the Contractor may request mediation, provided the Contractor does so by delivering 
written notice to the Owner’s Project Manager within thirty (30) days of receiving the Owner’s 
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Project Manager's written notice of denial or the date on which the claim is deemed denied. 
 
The date the Contractor’s written notice is received by the Owner’s Project Manager shall be the 
date of filing the written notice. The failure to file the written notice within the time period stated 
above shall result in the Owner’s Project Manager’s decision regarding the claim being final and 
binding on the Contractor and all its Subcontractors.  
 
The parties will select a mutually agreed upon mediator. If they are unable to agree, the Owner 
and the Contractor shall seek the selection of the mediator by the King County Superior Court at 
Seattle, Washington. 
 
Mediation will occur within sixty (60) days of the filing of the Contractor’s written notice to 
mediate unless both the Contractor and the Owner’s Project Manager agree to a later date or 
unless the mediator’s schedule requires a later date.  
 
Each party will participate in the mediation process in good faith and may be represented at the 
mediation by lawyers. The parties shall each bear their respective costs incurred in connection 
with this procedure, except that they shall share equally the fees and expenses of the mediator 
and the costs of the facility for the mediation.  
 
If mediation does not resolve the disputed matter, the Contractor may pursue judicial resolution 
as provided in this Section. 
 
4.6.  Litigation 
 
If mediation does not resolve the disputed matter, the Contractor may serve and file a lawsuit in 
King County Superior Court in Seattle, Washington. Such lawsuit shall be filed within one 
hundred eighty (180) Days of the Physical Completion Date or within 90 Days of the completion 
of the mediation process under this Section, whichever is later. This requirement cannot be 
waived except by an explicit waiver signed by the Owner. The failure to file a lawsuit within the 
180 Day period shall result in the Owner’s Project Manager’s decision rendered in accordance 
with this Section being final and binding on the Contractor and all its Subcontractors. 
Actions by the Contractor against the Owner or between the Contractor and its Subcontractors 
arising out of a common set of circumstances shall, upon demand by the Owner, be submitted in 
a single forum or the Owner may consolidate such claims or join any party necessary to the 
complete adjudication of the matter in the same forum. 
 
4.7. Audits 
 
All claims by the Contractor for additional compensation shall be subject to audit. In the event of 
an audit the Contractor shall make available to the Owner all documents that the Owner’s Project 
Manager requests within seven (7) days of a written notice from the Owner’s Project Manager. 
Failure of the Contractor or a Subcontractor of any tier, to maintain or retain sufficient records to 
allow the Owner to verify all or a portion of the claim or to permit Owner access to the books 
and records of the Contractor, or Subcontractor of any tier, shall constitute a waiver of the 
portion of the claim that cannot be documented and shall bar any recovery for any portion of a 


7/3/2014 
 







claim that cannot be documented.  
 
5. ADIITIONAL TERMINATION CLAUSES ONCE WORK HAS STARTED 


AT THE SITE 
 
5.1. Termination for Default 
 
The Owner may terminate the Contract upon the occurrence of any one or more or the following 
events: 


• If the Contractor fails to supply sufficient skilled workers or suitable Materials or 
equipment 


• If the Contractor refuses or fails to prosecute the Work with such diligence as will ensure 
its physical completion within the Contract Time and any extension of time that may 
have been granted to the Contractor by Change Order or otherwise 


• If the Contractor is adjudged bankrupt or insolvent, or makes a general assignment for the 
benefit of creditors, or if the Contractor or a third party files a petition to take advantage 
of any debtor's act or to reorganize under the bankruptcy or similar laws concerning the 
Contractor, or if a trustee or receiver is appointed for the Contractor or for any of the 
Contractor's property on account of the Contractor's insolvency, and the Contractor or its 
successor in interest does not provide the Owner’s Project Manager adequate assurance 
of future performance in accordance with the Contract within 15 Days of receipt by the 
Contractor or its successor in interest of a request for assurance from the Owner’s Project 
Manager 


• If the Contractor disregards any law, ordinance, rule, code, regulation, order or similar 
requirement of any public entity having jurisdiction 


• If the Contractor disregards the authority of the Owner’s Project Manager 
• If the Contractor performs any portion of the Work in a way that deviates from the 


Contract requirements, and neglects or refuses to correct any rejected performance 
• If the Contractor otherwise violates in any material way any material provision or 


requirement of the Contract 
• If the Contractor failed to disclose or submitted false or misleading information in the 


Supplemental Proposer Responsibility Criteria Form or attached documentation 
 
Once the Owner determines that sufficient cause exists to terminate the Contract, written notice 
will be given to the Contractor and its Surety indicating that the Contractor is in breach of the 
Contract and that the Contractor is to remedy the breach within fifteen (15) days after the written 
notice is delivered. In case of an emergency such as potential damage to life or property, the 
response time to remedy the breach after the written notice may be shortened. If the remedy does 
not take place to the satisfaction of the Owner’s Project Manager, the Owner’s Project Manager, 
by serving written notice to the Contractor and Surety, may either: 


• Transfer the performance of the Work from the Contractor to the Surety 
• Terminate the Contract and, at the Owner’s Project Manager's option, prosecute it to 


completion by Contract or by other means. Any extra costs or damages to the Owner 
shall be deducted from any money due or coming due to the Contractor or Surety under 
the Contract 
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If the Owner elects to pursue one remedy, it will not bar the Owner from pursuing other remedies 
on the same or subsequent breaches. 
 
Upon receipt of a written notice that the Work is being transferred to the Surety, the Surety shall 
enter upon the Project Site and take possession of all Materials, tools, and appliances for the 
purpose of completing the Work pursuant to the Contract and employ by contract or otherwise 
any person or persons satisfactory to the Owner’s Project Manager to finish the Work and 
provide the Materials without termination of the Contract. Such employment shall not relieve the 
Surety of its obligations under the Contract and the Contract Bond. If there is a transfer to the 
Surety, payments on progress estimates covering the Work subsequent to the transfer shall be 
made to the extent permitted under law to the Surety or its agent without any right of the 
Contractor to make any claim against the Owner for such sums. 
 
If the Contractor fails to correct any material breach within the time specified in the Owner's 
written notice and if the Owner terminates the Contract or provides such sufficiency of labor or 
Materials as is required to complete the Work, then the Contractor shall not be entitled to receive 
any further payment on the Work until the Work has been fully performed. The Contractor shall 
bear all extra expenses incurred by the Owner in completing the Work, including all increased 
costs for completing the Work, and all damages sustained, or that may be sustained, by the 
Owner by reason of such refusal, neglect, failure, or discontinuance of the Work by the 
Contractor. If Liquidated Damages are provided for in the Contract, the Contractor shall be liable 
for whatever amount of such damages accrues through the Substantial Completion Date. After all 
the Work encompassed by the Contract has been completed, the Owner’s Project Manager will 
calculate the total expenses and damages for the completed Work. If the total expenses and 
damages are less than any unpaid balance due the Contractor, the excess will be paid by the 
Owner to the Contractor. If the total expenses and damages exceed the unpaid balance, the 
Contractor and the Surety shall be jointly and severally liable to the Owner and shall pay the 
difference to the Owner on demand. 
 
In exercising the Owner’s Project Manager's right to prosecute the Work to physical completion, 
the Owner’s Project Manager shall have the right to exercise sole discretion as to the manner, 
method, and reasonableness of the costs of completing the Work. In the event that the Owner 
takes Proposals for remedial work or physical completion of the project, the Contractor shall not 
be eligible for the Award of such contract. 
 
In the event the Contract is terminated, the termination of the Contract shall not affect any rights 
of the Owner against the Contractor, including any warranties or assurances. The rights and 
remedies of the Owner under the termination clause are in addition to any other rights and 
remedies provided by law or under this Contract. Any retention or payment of monies to the 
Contractor by the Owner will not release the Contractor from liability. 
 
If a written notice of termination for default has been issued and it is later determined for any 
reason that the Contractor was not in default, the rights and obligations of the parties shall be the 
same as if the written notice of termination had been issued pursuant to Termination for Public 
Convenience Section. This result shall apply where the Contract is terminated for default because 
of failure to prosecute the Work, and where a Contractor’s delay was found to be excusable 
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under the provisions of this Contract. 
 
5.2. Termination Claim by Contractor 
 
After receipt of a written notice of termination of Contract for public convenience, the 
Contractor shall submit to the Owner’s Project Manager a termination claim in sufficient detail 
to enable the Owner’s Project Manager to ascertain the basis and amount of the claim. The claim 
shall provide the minimum detailed information required by Dispute Section. The claim shall be 
submitted promptly but in no event later than sixty (60) Days after the effective date of 
termination. The Contractor shall pursue resolution of the claim through the established 
administrative channels of the Owner. The Contractor shall make its business and office records 
available to the extent necessary for the Owner’s Project Manager to verify the Contractor's 
claim and to determine the amount of entitlement per the Payment Section. Subject to the 
provisions of this Contract, the decision of the Owner’s Project Manager shall be final. 
 
5.3. Termination for Delays Due to Litigation 
 
Pursuant to RCW 60.28.080, if the delay caused by litigation exceeds six months, the Contractor 
may then elect to terminate the Contract and receive payment in proportion to the amount of the 
Work completed plus the cost of the delay. Amounts retained and accumulated under RCW 
60.28.011 shall be held for a period of sixty (60) Days following the election of the Contractor to 
terminate. 
 
5.4. Responsibility of the Contractor and Surety 
 
Termination of the Contract or an Order of Debarment shall not relieve the: 


• Contractor of any responsibilities under the Contract for Work performed 
• Surety or Sureties of obligations under the Contract Bond, and Retainage Bond if 


applicable, for Work performed 
 
5.5. Termination Before Completion 
 
Pursuant to RCW 60.28.011(7), if after a substantial portion of the Work has been completed, an 
unreasonable delay will occur in the completion of the remaining portion of the Contract for any 
reason not the result of a breach thereof, the Owner may, if the Contractor agrees, delete from the 
Contract the remaining Work and accept as final the Improvement at the stage of completion 
then attained and make payment in proportion to the amount of the Work accomplished. In such 
case, whatever amount of the Contractor’s compensation has been retained and accumulated 
pursuant to RCW 60.28.011(7) shall be held for the statutory period of sixty (60) Days following 
the establishment of the Completion Date. In the event that the Work shall have been terminated 
before Completion, the Owner may thereafter enter into a new contract with the same Contractor 
without an Advertisement for Proposals or Proposal for the performance of the remaining Work 
or Improvement for an amount equal to or less than the cost of the remaining Work under the 
original Contract. 
 
6. EMERGENCY INDIVIDUAL WORKER REPLACEMENT 
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Notwithstanding the schedules and responsibilities herein, Owner and the Contractor may need 
to consider individuals for emergency replacement in the event a worker cannot perform or is 
terminated. In such event, Owner may allow the Contractor to submit additional names in 
anticipation of such future need.  
 


• Owner shall not unreasonably withhold approval of such individuals, although Owner is 
not under the obligation to accept individuals that would otherwise be rejected as not 
suitable. 


• The Background/Criminal check must be renewed every four years for Contractor 
workers. If the worker was required by Owner to undergo a background check and/or 
cyber security training, the Contractor must likewise notify Owner when that worker 
approaches four years. This notice to Owner must be no less than sixty (60) days before 
the end of the four-year period. At that time, to comply with appropriate regulatory 
requirements, Owner may require another background/criminal check. 


• The Contractor shall provide to Owner, no less than eight (8) hours from when the status 
change becomes effective, notice of any Contractor worker who is: 
o Reassigned 
o No longer requires Designated Access to perform the contract tasks 
o Terminated by the Contractor for any reason.  


• In no case shall such notice be greater than eight (8) hours. 
• The Contractor shall immediately notify Owner’s Project Manager to report if a worker 


has a change in criminal history or background status. Owner may initiate a new 
background/criminal check for this or other cause during the term of the worker’s access. 


• For furniture moves, on the day(s) of service, at the job site, the Crew Chief is to submit 
the names of those present at the job site to Owner’s Building Service Manager. Owner’s 
Project Manager is responsible for rejecting any individuals that have not been approved 
by Owner. Should such a rejection result in a failure by the Contractor to meet the 
Contractor obligations for a crew of sufficient size to complete the move, the Contractor 
assumes all resulting liabilities and damages in accordance with the contract and all terms 
and conditions. 


 
7. CYBER TRAINING REQUIREMENTS 
 
If applicable, Owner may require that any Contractor worker receive appropriate cyber security 
training. Such workers must receive cyber security training once each year they work under the 
contract. 
 
Routine background/criminal history check reports shall include: 


• Identity verification (e.g. social security number verification) 
• A search of records from any federal, state or county court in the United States 
• An international records search 
• Records of all convictions or releases from prison within the last ten (10) years 
• Non-Routine Elements of a Background/Criminal Report 
• Owner may search for dependency actions. 
• Owner may search for information on protection proceedings related to sex offender, 
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assault, abuse, or exploitation of a minor, developmentally disabled person, or vulnerable 
adult, or domestic relations proceedings. 


• Owner may search for additional information detail, as determined by Owner, above and 
beyond the scope of a routine background/criminal history check as defined in the 
General Requirements Section. 


• If the required access for the worker is subject to NERC, Owner will require all workers 
to undergo annual Cyber Security Training offered by Owner. The workers will be paid 
for the time they spend in such training. If this requirement applies, Owner will require 
the Contractor to submit a list of such workers and their status of Cyber Training 
annually upon contract anniversary.  


 
8. SECURITY ACCESS REQUIREMENTS 
 
8.1. Contractor’s Use of Premises 
 


• Contractor workers shall have only limited use of the premises for work, storage, access, 
and equipment. 


• Material/equipment staging areas will be limited to floors and areas designated within the 
Scope of Work. Maintain clear access to site and building entrances. 


• Driveway use will be limited and travel will be bi-directional. 
• Restrooms may have restricted access, as appropriate to the Scope of Work. 
• All workers who must provide services or delivery at Owner’s facility must obtain prior 


permission from Owner and make arrangements for an escort or background check is 
appropriate to the work while on the facility site. 


 
8.2. Related Requirements and Documents 


• All Contractor employees at the job site shall wear identification that is prominent and 
clearly marked, which clearly identifies the individual as an employee with the building 
services company. 


• When appropriate, Contractors will be issued a Departmental Identification/Access 
Badge, for the designated contract period, giving them access to the facility for which 
they require access. These Identification/Access Badges will be returned to the 
Department at the completion of the contract. 


 
9. DIFFERENT SITE CONDITIONS – “CHANGED CONDITIONS” 
 
The Contractor shall provide written notice to the Owner’s Project Manager, if the Contractor 
encounters:  


• Pre-existing subsurface or latent physical conditions at the Project Site differing 
materially from those indicated in the Contract and information available to proposers 
OR 


• Pre-existing unknown physical conditions at the Project Site of an unusual nature, 
differing materially from those ordinarily encountered and generally recognized as 
inherent in work of the character provided for in the Contract and information available 
to proposers 
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The notice shall be submitted before the conditions are disturbed on the date of discovery or 
promptly the next Working Day. The Contractor shall not proceed with that portion of the Work 
until ordered to do so.  
 
Upon notification by the Contractor, or when the Owner’s Project Manager suspects a differing 
site condition, the Owner’s Project Manager will promptly investigate the alleged changed 
condition, and: 


• If the Owner’s Project Manager determines that differing site conditions do not exist, the 
Contractor will be notified in writing. Should the Contractor disagree with such 
determination, the Contractor may file a written notice of dispute with the Owner’s 
Project Manager pursuant to the requirements of Dispute Section 
OR  


• If the Owner’s Project Manager finds that conditions are materially different and cause an 
increase or decrease in the Contractor’s cost of, or the time required for, performing all or 
any part of the Work, the Owner’s Project Manager will make an equitable adjustment in 
the payment for the performance of the Work in accordance with Payment Section 


 
No equitable adjustment will be allowed unless the Contractor has given the written notice 
required in the Subsection above; provided, however, the time for giving the written notice may 
be extended by the Owner’s Project Manager for good cause. The time for giving written notice 
will not be extended beyond the time the Contractor knew, or should have known, of the 
existence of the differing site condition. Contractor shall, in no event, be responsible for any pre-
existing conditions at the Work site.  Contractor is responsible for their design scope and 
equipment as furnished to match supplied Consultant drawings and will remedy discrepancies at 
Consultant’s sole expense or as agreed with Owner’s Project Manager. 
 
If there is a decrease in the cost or time required to perform the Work, failure of the Contractor to 
notify the Owner’s Project Manager of the differing site condition shall not affect the Owner’s 
Project Manager’s right to make an adjustment in cost or time. 
 
10. PROGRESS ESTIMATES AND PAYMENTS 
 
Owner’s Project Manager issued progress estimates or payments for any part of the Work shall 
not be used as evidence of performance or quantities. Progress estimates serve only as a basis for 
making payments. The Owner’s Project Manager may revise progress estimates any time before 
the Certificate of Completion is issued.  
 
11. PROJECT CLEANLINESS AND FINAL CLEANUP 
 
The Contractor shall keep the Project Site clean and remove debris, refuse, and discarded 
materials of any kind resulting from the Work. 
 
Disposal of waste shall be in accordance with all applicable provisions of the Contract. 
 
The Contractor shall also perform final cleanup as provided in this Section. The Owner’s Project 
Manager will not establish the Physical Completion Date until final cleanup is completed. The 
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street Right of Way, Material sites, quarry or pit sites, borrow sites, sites used for temporary 
waste storage, and all other areas the Contractor occupied to do the Work shall be left neat, 
clean, and presentable. The Contractor shall not remove warning, regulatory, or guide signs 
unless approved otherwise in writing by the Owner’s Project Manager. In the event that the 
Contractor shall fail to complete clean-up, the Owner, after providing five (5) Days notice, may 
complete the clean-up and deduct the costs thereof from moneys due or to become due to the 
Contractor. 
 
11.1. Contractor Cleanup Responsibilities 
 
The Contractor shall: 


• Remove and dispose all rubbish, surplus Materials not identified as salvage by the 
Owner, discarded Materials, falsework, piling, camp buildings, temporary structures, 
Equipment, and debris; 


• Remove from the Project Site, all unneeded rock, aggregate and similar material left from 
grading, surfacing, or paving unless the Contract specifies otherwise or the Owner’s 
Project Manager approves otherwise; 


• On all concrete and asphalt pavement Work, clean the pavement and dispose of the wash 
water and debris in accordance with SMC 22.800-22.808, which prohibits such 
discharges from entering the Storm Drain or substation drain system; 


• Sweep and clean structure decks and properly dispose of wash water and debris in 
accordance with SMC 22.800-22.808, which prohibits such discharges from entering the 
Storm Drain or substation drain system; 


• Clean out from all Culverts and Storm Drains and substation drains, inlets, catch basins, 
maintenance holes and Water Main valve chambers, within the limits of the Contractor’s 
work scope, all dirt and debris of any kind that results from Contractor's operations; 


• Level and fine grade all excavated material not used for backfill where the Contract 
requires; 


• Upon completion of grading and cleanup operations at any privately-owned site for 
which a written agreement between the Contractor and property owner is required, the 
Contractor shall obtain and furnish to the Owner’s Project Manager a written release 
from all damages, duly executed by the property owner, stating that the restoration of the 
property has been satisfactorily completed; 


• Remove all temporary construction stormwater pollution prevention elements within 5 
Working Days after final site stabilization, or after they are no longer needed, whichever 
is later; 


• Prior to the completion of the Work, all new, replaced and disturbed surfaces shall be 
amended; 


• Remove warning, regulatory, or guide signs once removal has been approved in writing 
by the Owner’s Project Manager; and 


• Clean, remove, and dispose of any debris of any kind that results from Contractor's 
operations within or outside of the Project Site(s). 


 
All costs associated with cleanup and disposal shall be incidental to the Work and shall be 
included in the various Proposal items in the Proposal and at no additional cost to the Owner. 
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12. CONTROL OF WORK 
 
12.1. Authority of Owner’s Project Manager 
 
The Owner’s Project Manager shall be satisfied that all Work is being done in accordance with 
the requirements of the Contract. The Contract gives the Owner’s Project Manager authority over 
the Work. Whenever it is so provided in this Contract, the decision of the Owner’s Project 
Manager shall be final, provided that such decision may be challenged in accordance with the 
Dispute Section. 
 
The Owner’s Project Manager’s decisions will be final on all questions including, but not limited 
to, the following: 


• Quality and acceptability of Materials and Work; 
• Substitutions; 
• Measurement of Proposal item Work; 
• Acceptability of rates of progress on the Work; 
• Interpretation of the Contract; 
• Determination as to the existence of differing site conditions; 
• Fulfillment of the Contract by the Contractor; 
• Payments under the Contract including equitable adjustments; 
• Suspension of the Work; 
• Determination as to Unworkable Days; 
• Reviews of submittals; and 
• Determination of Notice to Proceed Date, Substantial Completion Date, and Physical 


Completion Date 
 
If the Contractor fails to respond promptly to the requirements of the Contract or orders from the 
Owner’s Project Manager: 


• The Owner’s Project Manager, pursuant to the terms of this Contract, may use the 
Owner’s Project Manager’s forces, other Contractors, or other means to accomplish the 
Work 


• The Owner, will not be obligated to pay the Contractor, and will deduct from the 
Contractor’s payments, additional costs when any other means must be used to carry out 
the Contract requirements or Owner’s Project Manager’s orders 


 
The Owner’s Project Manager, pursuant to the terms of this Contract, may suspend all or part of 
the Work for any of the following reasons: 


• The Contractor fails to fulfill Contract terms, to carry out the Owner’s Project Manager’s 
orders, or to correct unsafe conditions of any nature 


• The Contractor fails to comply with environmental implementation, corrective action, 
testing, or self reporting requirements 


• The weather or other conditions are unsuitable 
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• It is in the public interest 
 
Nothing in the Contract requires the Owner’s Project Manager to provide the Contractor with 
direction or advice on how to do the Work. If the Owner’s Project Manager takes no exception or 
renders an opinion on any method or manner for doing the Work or producing Materials, it will 
not: 


• Guarantee that following the method or manner will result in compliance with the 
Contract; 


• Relieve the Contractor of any risks or obligations under the Contract; or 
• Create any liability for the Owner. 


 
12.2. Authority of Assistants 
 
The Owner’s Project Manager may appoint Assistants to assist in determining if the Work and 
Materials meet the requirements of the Contract. Assistants have the authority to reject defective 
material and suspend Work that is being done improperly, subject to the final decision of the 
Owner’s Project Manager. Assistants may exercise such additional authority as may be delegated 
to them by the Owner’s Project Manager.  
 
Assistants and Inspectors are not authorized to accept Work, to accept Materials, to issue 
instructions, or to give advice that is contrary to the Contract. Work done or Material furnished 
which does not meet the Contract requirements shall be at the Contractor’s risk and shall not be a 
basis for a claim even if the Inspectors or Assistants purport to change the Contract to provide 
for such Work or Material, to approve or accept such Work or Material, or issue any instructions 
contrary to the Contract. 
 
Although Assistants may advise the Contractor of any faulty Work or Materials or infringements 
of the terms of the Contract, failure of the Owner’s Project Manager or Assistant to do so shall 
not constitute acceptance or approval. 
 
12.3. Authority of Electrical Safety Observer 
 
12.3.1. Locations Where ESO is Required 
 
The Owner’s Project Manager will assign an Electrical Safety Observer when Work is 
performed: 


• At a substation 
• In a switchyard 
• In an energized vault 
• At other locations containing high voltage lines or equipment 
• When installing ducts and vaults in the vicinity of energized underground electrical 


transmission or distribution system 
• When any excavation is within fifteen (15) feet of an energized electrical transmission or 


distribution system as indicated by "marked for locate" 
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• As otherwise deemed necessary by the Owner’s Project Manager 
 
The only exception shall be when the Contract specifies, and contains a Proposal item, that the 
Contractor provides a qualified Contractor’s Electrical Safety Observer who is approved by 
Owner.  
 
12.3.2. ESO Request Procedure 
 
The Contractor shall provide a minimum seven (7) Working Days advance notice request for an 
Electrical Safety Observer. The Contractor shall provide an adequate description of the Work to 
be performed, equipment to be used, and the Work duration. When the Contractor, or its 
Subcontractor, does not schedule work on a specific Day or Days, the Contractor shall provide 
one (1) Working Day advance notice unless arranged otherwise with the Electrical Safety 
Observer. Failure to inform the Electrical Safety Observer, at least one (1) Working Day in 
advance of a change in the Contractor's schedule where an Electrical Safety Observer is not 
required, will result in the Owner back charging the Contractor for the Electrical Safety 
Observer's services at the site. 
 
12.3.3. ESO Responsibility 
 
The Electrical Safety Observer's involvement with site safety shall be limited to electrical safety, 
unless the Contract indicates otherwise. The Electrical Safety Observer will notify the Contractor 
of electrical hazards and may instruct, warn, and if necessary, direct Contractor and 
Subcontractor personnel to move a safe distance from electrical system components. In addition 
to all other rights of the Owner, and Owner’s Project Manager, the Electrical Safety Observer 
shall have the authority, but not the duty, to stop Work if the Electrical Safety Observer judges 
that there is any hazard that immediately imperils life, health, or property. 
12.4. Contractor Safety Responsibility 
 
The Contractor shall have sole responsibility for safety pursuant to the Contract. The presence or 
absence of an Electrical Safety Observer shall not alter the Contractor's responsibility for the 
occupational health and safety of individuals on the Project Site and shall not relieve the 
Contractor of any of its legal obligations for worker safety. 
 
12.5. On-Site Electrical Lead 
 
The Contractor shall designate a Contractor's On-Site Electrical Lead and shall ensure that each 
Subcontractor designates a Subcontractor's On-Site Lead when Work requires an Electrical 
Safety Observer. The On-Site Electrical Lead shall be authorized to resolve safety related issues 
raised by the Engineer, Owner’s Project Manager, Assistant, or Electrical Safety Observer. The 
Contractor shall ensure that such On-Site Electrical Lead is physically present at the work 
requiring an Electrical Safety Observer. Each On-Site Electrical Lead, whether Contractor's or 
Subcontractor's, shall identify himself or herself to the Electrical Safety Observer at the 
briefing/tailgate conference. 
 
At the briefing/tailgate conference on each Day when an Electrical Safety Observer is required, 
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the Contractor shall notify the Electrical Safety Observer of the work to be performed requiring 
an Electrical Safety Observer. Each On Site Electrical Lead, or Contractor's or Subcontractor's 
onsite supervisory representative, shall complete and sign the Safety Watch Checklist and 
Certification of Training form provided by the Electrical Safety Observer before work begins for 
which an Electrical Safety Observer is required. 
 
13. SUBMITTALS 
 
The Contractor shall not perform Work or obtain Material or begin fabrication based on a 
required submittal until the Engineer has returned the approved submittal. If a submittal is 
required by the Contract, any related portion of Work performed by the Contractor prior to the 
Owner’s Project Manager's return of an approved submittal, or as otherwise specified by the 
Owner’s Project Manager, shall be solely at the Contractor's risk and expense. 
 
Owner encourages the use of environmentally friendly materials and methods. Unless the 
Contract or Owner’s Project Manager specifies otherwise, electronic submittals shall be used to 
the maximum extent feasible. When hard copy (paper and other media) submittals are required, 
the Contractor shall use recycled and reusable products including recycled content paper. 
 
This Section addresses submittals required by the Engineer. Other documentation required by the 
Owner will be specified in the applicable sections. 
 
The electronic submittal received by the Owner’s Project Manager shall be considered the 
official and governing document unless a non electronic submittal is required. The date on which 
the submittal is received by the Owner’s Project Manager (either physically or electronically) 
shall be considered the date submitted, except that submittals received by the Owner’s Project 
Manager on a non-Working Day, or received after 4:00 PM on a Working Day, shall be 
considered submitted on the following Working Day.  
 
13.1. Submittal Numbering and Response Categories 
 
The use of unique identifying numbers for submittals is required to facilitating Contract-related 
communications and is therefore required by the Owner. Owner’s Project Manager. At the initial 
project meeting a submittal numbering and approval system shall be agreed by the parties.  
 
13.2. Submittal Transmittal and Response Form (ST&R Form)  
 
This form is required by several City departments, and when so required, shall be filled out by 
the Contractor and emailed as part of the complete package along with the submittal in PDF to 
the Engineer. Owner’s Project Manager will complete the form and respond electronically.  
 
13.3. Contractor Submittal Delivery and Review Timelines  
 
The submittal received date for submittals will be as specified in this Section. 
 
Unless otherwise specified in the Contract, the Contractor shall allow the Owner the following 
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submittal review timelines: 
• 20 Working Days for Structural Shop Drawings 
• 15 Working Days for other Shop Drawings  
• 10 Working Days for all other submittals 


 
The Contractor shall transmit submittals in a timely manner to meet Contract Time, and shall 
take into consideration the possibility of resubmittal.  
 
Submittals required prior to or at the preconstruction conference in accordance with this Section 
shall be provided and will be reviewed as indicated in the Contract or as mutually agreed. Unless 
specified or mutually agreed otherwise, submittals received prior to the preconstruction 
conference shall be considered as received at the preconstruction conference for purposes of 
determining the start of the Owner’s review cycle.  
 
13.4. Submittal Control Document  
 
At the preconstruction conference, the Contractor shall be prepared to discuss the nature and 
timelines of all submittals as they relate to the various portions of the Work, to the Proposal 
items, and to the proposed progress schedule. The Contractor shall prepare and submit to the 
Owner’s Project Manager a Submittal Control Document listing all submittals and when these 
submittals shall be delivered to the Owner’s Project Manager. The Contractor may reference the 
critical path method (CPM) schedule and show submittals in the CPM. Major submittals and 
review times shall be shown in the CPM. The initial Submittal Control Document shall be 
submitted with the base CPM schedule.  
 
The data in the submittal control document shall not relieve the Contractor of the obligation to 
comply with the requirements regarding Contract Time. Unless all submittals are shown in the 
CPM schedule, the Contractor shall review the Submittal Control Document at least every thirty 
(30) days and update or correct the Submittal Control Document as necessary. It is recommended 
that the Submittal Control Document updates be submitted concurrently with critical path 
method (CPM) schedule updates. Submittal Control Document updates are incidental to the 
Proposal items and not required when all pending submittals are shown on the CPM schedule. 
 
At a minimum, the Submittal Control Document and/or CPM schedule shall address Material 
submittals, Shop Drawings, and the standard submittals listed in this Section.  
 
13.5. Early Submittals 
 
The following shall be submitted prior to or at the preconstruction conference: 


• Preliminary CPM schedule; 
• Submittal Control Documents; 
• Waste and disposal sites;  
• Technical submittals  


 
When applicable, the following shall be submitted and approved by the Owner’s Project 
Manager prior to mobilization to the Project Site: 
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• Construction Stormwater and Erosion Control Plan (CSECP);  
• Tree, Vegetation, and Soil Protection Plan (TVSPP); 
• Spill Plan (SP);  
• Health and Safety Plan (if applicable);  
• SDOT Street Use Permit and approved Traffic Control Plan. 


 
14. CONTRACTOR’S REQUEST FOR INFORMATION, SUBSTITUTIONS, 


AND DEVIATIONS 
 
The Owner’s Project Manager's review of requests for clarification, approved submittal 
deviations, and/or substitution shall not relieve the Contractor from responsibility for the 
submittal review timeline requirements of the Contract. 
 
14.1. Request for Information (RFI) 
 
Information requests shall be submitted to the Owner’s Project Manager using the Request for 
Information (RFI) form. The Contractor shall follow the procedures specified in This Section and 
will supplement the form with any other appropriate information. The required notice form titled: 
“Request for Information” will be provided in an electronic format by the Owner’s Project 
Manager upon request.  
 
Each Contractor’s Request for Information shall use this form in the format provided, completed 
in its entirety, supplemented with other appropriate information as may be specified elsewhere, 
and submitted with attachments necessary for proper review by the Owner’s Project Manager 
and Engineer. Requests for Information submittals found to contain errors, or unapproved 
deviations or variations from the Contract, may be determined by the Owner’s Project Manager 
to be out of compliance with the Contract. Any costs or delays associated with non-conforming 
Requests for Information are the Contractor’s sole responsibility and the Owner’s Project 
Manager has no requirement to extend Contract Time or to make additional payments. 
 
If the Contractor considers any comment by the Owner’s Project Manager on the returned 
Request for Information to constitute a change, the Contractor shall make such written notice in 
accordance the Changes Section. 
 
14.2. Submittal Update (Deviation) 
 
Where the Contractor intends to change, deviate from, or supplement a previously reviewed 
submittal accepted by the Owner’s Project Manager, the Contractor shall resubmit the originally 
reviewed submittal to the Owner’s Project Manager for additional review indicating the proposed 
changes or deviations from the originally reviewed submittal and shall clearly state reasons, 
additional calculations, additional details, as necessary to support such need for change or 
deviation.  
 
14.3. Contract Deviation Request 
 
Any request for a variation or deviation from the Contract (other than substitutions addressed 
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below) shall allow the Owner’s Project Manager a minimum 10 Working Days to review and 
return the request and shall clearly state reasons, additional calculations, additional details, as 
necessary to support such request or deviation from the Contract. The Owner’s Project Manager 
reserves the right to deny requests for deviation from the Contract if the request is not in the best 
interest of the Owner’s Project Manager, or if time or resources are not available for review. The 
Owner’s Project Manager’s decision will be final and the Contractor shall Propose accordingly. 
 
14.4. Substitution 
 
All Materials, equipment or methods proposed by the Contractor as a substitution for a brand 
name, trademark, patent number, proprietary process, or specified item with an “or equal” 
allowance shall be addressed in the submittal. In making a request for substitution, the 
Contractor’s submittal shall demonstrate that the proposed substitution fully meets or exceeds the 
requirements in the Control of Materials Section. Any request to use a substitute for a non-
proprietary material, equipment, or process shall be proposed through correspondence and shall 
allow the Owner’s Project Manager 10 Working Days to review and return the request and shall 
fully meet or exceed the requirements in the Control of Materials Section and the applicable 
Section.  
 
14.5. Submittal Review and Possible Response Actions 
 
The Owner’s Project Manager's submittal review is to ensure compliance with the requirements 
of the Contract. The Owner’s Project Manager’s review shall not extend to consideration of the 
Contractor’s means, methods, techniques, sequences or procedures of construction or to safety 
precautions or programs incident thereto, except where a specific means, method, technique, 
sequence, or procedure of construction is required or prohibited by the Contract or a regulatory 
agency. Owner’s Project Manager review of a separate Proposal item does not indicate approval 
of the assembly in which the Proposal item functions. The Contractor is responsible for 
confirming and correlating all dimensions; fabrication and construction techniques; coordinating 
the Contractor’s Work with that of all other trades; and the satisfactory performance of the entire 
Work in strict accordance with the Contract. Submittal comments and project action items shall 
be tracked electronically on a spreadsheet developed and maintained by the Owner. 
 
The following notations shall be interpreted as follows: 
 
14.5.1. No Exception Taken 
 
Submittals returned and marked “No Exception Taken” authorize the Contractor to proceed with 
the portion of the Work, proceed with the fabrication, or to obtain Materials or Equipment, as 
contained in the submittal. Where more than one submittal is required for a portion of the Work 
or for a greater portion of Work containing the submittal portion, no portion of Work shall 
proceed until all submittals required of that Work portion are returned by the Owner’s Project 
Manager without requiring resubmittal. The Contractor shall not revise in any way, a portion of 
the Work or fabrication based on submittal returned “No Exception Taken”. Revisions shall only 
be made in compliance with the requirements of this Section. 
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14.5.2. Make Corrections Noted 
 
Submittals returned and marked “Make Corrections Noted” authorize the Contractor to proceed 
with the portion of Work covered by the submittal as long as the corrections noted are followed; 
for submittals prepared by Professional Engineer, the Contractor shall provide a return copy 
showing the noted corrections. The Contractor is responsible for the submittal, thus if they do not 
agree with the corrections noted, they shall resubmit before proceeding with that portion of the 
Work. 
 
14.5.3. Submit Specified Item 
 
Submittals returned and marked “Submit Specified Item” indicate an incomplete submittal and 
does not authorize the Contractor to perform that portion of the Work. The “specified item” shall 
be resubmitted in accordance with this Section. 
 
14.5.4. Rejected or Revise and Resubmit 
 
Submittals returned and marked “Rejected” or “Revise and Resubmit” indicate the submittal is 
incomplete or does not comply with Contract requirements, and shall be resubmitted with 
appropriate changes before proceeding with that portion of the Work.   
 
14.6. Actions By Contractor Before Submittal Return By Owner’s Project Manager 
 
The Contractor shall bear all risks associated with purchasing any Material or equipment or for 
beginning fabrication or beginning any Work requiring a submittal, until the Contractor has 
received a submittal response from the Owner’s Project Manager that authorizes the Contractor 
to proceed with the portion of the Work. 
14.7. Resubmittals  
 
Submittals returned to the Contractor marked “Rejected”, “Revise and Resubmit”, or “Submit 
Specified Item” will include the Engineer’s and Owner’s Project Manager’s comments. The 
Contractor shall address the Owner’s comments in its resubmittal, and the Contractor’s 
correction shall be clearly identified in the resubmittal to assist the Owner’s review.  
 
“Resubmittal” shall be considered a new submittal; a new submittal review period of the duration 
specified for the original submittal shall begin upon receipt of the resubmittal by the Engineer. 
No extension of Contract Time will be allowed for resubmittals. 
 
15. SHOP DRAWINGS  
 
The Contractor shall submit supplemental Shop Drawing with calculations as required for the 
performance of the Work. The drawings shall be on sheets measuring 24 by 36-inches, 11 by 17-
inches, or on sheets with dimensions in multiples of 8 ½ by 11-inches. All drawings shall be to 
scale. The design calculations shall be on sheets measuring 8 ½ by 11-inches. They shall be 
legible, with all terms identified, and may include computer printouts.  
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The drawings and calculations shall be provided far enough in advance of actual need to allow 
for the review process by the Engineer, which may involve rejection, revision, or resubmittal. 
Shop Drawing will be submitted, and re-submitted if required, by the Contractor in an orderly 
sequence so that they may be reviewed by the Engineer in the order in which they are received, 
without creating delay. The Contractor may suggest the sequence in which these Shop Drawing 
submittals are to be reviewed by the Owner’s Project Manager in order to meet the critical path 
scheduling needs.  
 
Shop Drawing and calculation submittals shall be prepared by (or under the direction of) a 
Professional Engineer, licensed under Title 18 RCW, State of Washington, and shall carry the 
Professional Engineer’s signature and seal. 
 
If more than the specified number of Working Days are required for the Owner’s review of any 
individual submittal or resubmitted, an extension of time will be considered in accordance with 
the Contract. 
 
Before submittal of Shop Drawings, the Contractor shall have determined and verified all 
quantities, dimensions, specified performance criteria, installation requirements, Materials, 
catalog numbers and similar data and reviewed or coordinated each Shop Drawing with other 
Shop Drawings and with the requirements of the Contract. Copies of the Drawings or Standard 
Plans as substitutes for Shop Drawings will be rejected and shall require resubmittal.  
 
15.1. Shop Drawings Varying From Contract Requirements 
 
Submittal of a shop drawing that varies from the Contract requirements shall be considered a 
Contract deviation request and shall comply with the requirements of this Section. 
 
15.2. Submittal Prepared by Professional Engineer or Other Licensed Professional 
 
Where the Contract requires a submittal prepared by a Professional Engineer or other licensed 
professional (Surveyor, Landscape Architect, Architect, etc.) hereafter referred to as “Licensed 
Professional”, all drawings and design calculations shall be prepared by (or under the direct 
supervision of) a Licensed Professional, with current license under Title 18 RCW, State of 
Washington, who is registered and qualified in the applicable branch of engineering, or a special 
profession. Any plan details or drawings requiring design calculations by a Licensed 
Professional shall be considered a Shop Drawing. 
 
15.2.1. Drawing Sheet Requirements 
 
Each sheet of the drawings shall carry the following: 


• Licensed Professional’s original signature, date of signature, original seal, and 
registration number, 


• The initials and dates of all participating design professionals, 
• Clear notations of all revisions including identification of who authorized the revision, 


who made the revision, and the date of the revision, 
• The Contract Purchase Order number, Contract title, and sequential sheet number. These 
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shall also be on all related documents, and  
• Identify where each drawing sheet will be utilized by referencing the Contract Drawing 


sheet number and related item or detail.  
 
15.2.2. Design Calculations Requirements 
 
Design calculations shall carry on the cover page: 


• The Licensed Professional’s original signature 
• Date of signature 
• Original seal 
• Registration number 
• Contract Purchase Order number 
• Contract titles 
• Sequential index to calculation page numbers 


 
15.2.3. WA Licensed Professional Review 
 
A State of Washington Licensed Professional, licensed under Title 18 RCW, State of 
Washington, and qualified in the applicable branch of engineering or a special profession may be 
retained to check, review and certify Shop Drawings and calculations of an individual who is 
licensed in another state provided that the following conditions are satisfied: 


• That the Work being reviewed was legally prepared by an individual holding valid 
registration in another state in the applicable branch of engineering or a special 
profession 


• The Washington State Licensed Professional conducts independent calculations and 
reviews all technical matters contained within the subject Work, Drawings, 
Specifications, legal requirements, technical standards, other related documents; and has 
verified that the design meets all applicable Specifications and is in agreement with the 
specific site conditions and geometry 


• All plan sheets shall carry the Washington State Licensed Professional’s original 
signature, date of signature, original seal, and registration number 


• The Washington State Licensed Professional’s independent calculations shall be 
submitted for review along with the drawings. The independent calculations shall carry 
on the cover page the Washington State Licensed Professional’s original signature, date 
of signature, original seal, and registration number. The cover page shall also include the 
following: the Contract Purchase Order number, Contract title, and sequential index to 
calculation page numbers 


 
The Washington State Licensed Professional shall keep a signed and sealed copy of the 
falsework, formwork plans, independent calculations, Specifications and other related 
documentation that represents the extent of the review. 
 
16. AS-BUILT RECORDS SUBMITTALS  
 
Where Contractor provided as-built records are required in the Contract, the Contractor shall 
keep at the Project Site Shop Drawings and other drawings accurately detailing deviations from 
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the original drawings. As-built records shall include all changes to the Work including, but not 
limited to: design changes, fabrications, assembly diagrams, and other as-built records as 
specified in the Contract and as required by the Engineer.  
 
As-built records shall be kept up-to-date as the Work requiring as-built records progresses and 
shall be available for review by Engineer or their designee. Two copies of as built record 
drawings shall be kept by the Contractor.  
 
At a minimum one set shall be updated daily, the other set shall be no more than 2 working days 
behind the other set. Owner shall be able to take one set offsite for scanning to return to 
Contractor the next working day. 
 
The Contractor shall submit to the Engineer an as-built record set showing all as-built 
information required in the Contract within ten (10) Working Days of completion of that portion 
of the Work. These as-built records shall be accurate, clean, clear, easily readable, and shall 
become the official as-built record set for the applicable portion of the Work. All as-built records 
are required for Physical Completion. 
 
17. CONTRACTOR’S FAILURE TO PROVIDE OR COMPLETE 


SUBMITTALS AND PROGRESS OF THE WORK  
 
All submittals required of the Contractor shall be provided by the Contractor. The Contractor 
acknowledges that its failure to timely provide or complete all submittals will place an extra and 
unnecessary burden on the Engineer in meeting other obligations and exposes the Owner to 
increased costs associated with delay in the completion of the Work. The Contractor agrees that 
failure to provide and complete all submittals is cause for the Owner’s Project Manager to 
withhold payment in the progress estimate for any and all Proposal items where the Contractor 
has failed to comply with the specified requirement to provide such submittal. No claim for delay 
or extension to Contract Time will be allowed for time lost due to Contractor’s late submittal or 
to Contractor’s resubmittal.  
 
18. CONFORMITY WITH AND DEVIATIONS FROM DRAWINGS AND 


STAKES 
 
Work performed shall be in conformity with the lines, grades, cross sections, data, and 
dimensions indicated on the Drawings Owner’s Project Manager. These marks will govern the 
Contractor’s Work. The Contractor shall take full responsibility for detailed dimensions, 
elevations, and slopes measured from them. 
 
Where specific tolerances are stated in the Contract, the Work shall be performed within those 
stated limits. The Owner’s Project Manager will determine if the Work is in conformity with the 
lines, grades, cross sections, and dimensions given. The Owner’s Project Manager’s decision on 
whether the Work is in conformity shall be final. 
 
Prior to undertaking each part of the Work, the Contractor shall carefully study and compare the 
Contract to existing field conditions by checking and verifying pertinent figures shown in the 
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Contract, and checking and verifying all applicable field measurements. The Contractor shall 
promptly provide written notice to the Owner’s Project Manager of any conflict, error, 
discrepancy, or omission that the Contractor discovers. 
 
The Contractor shall not deviate from the requirements in the Contract except when authorized to 
do so, in writing, by the Owner’s Project Manager. 
 
19. INSPECTION OF WORK AND MATERIALS 
 
Work performed and Materials furnished will be subject to inspection by the Engineer. The 
Contractor shall give the Owner’s Project Manager or their designee a minimum three (3) 
Working Days advance notice when Work and Materials are ready for inspection, testing, 
review, approval, or retesting as applicable. The Contractor shall provide such facilities as are 
deemed necessary by the Engineer for sufficient and safe access to the Work or to the Material.  
 
Upon request, the Contractor shall furnish, without charge, samples of Materials used, or to be 
used in the Work, for inspection and testing, to ensure conformance with the Contract. If 
Materials are tested and approved for the Work, then used for purposes not connected with the 
Work, the cost of testing and inspection will be deducted from monthly progress estimates for 
payment to the Contractor. Materials used without inspection may be ordered removed and 
replaced, and the cost of the Material, including the work associated with the removal and 
replacement of the Material and any other Material and Work impacted by the removal and 
replacement, shall be at the Contractor’s sole expense.  
 
If the Contractor fails to furnish Material samples and/or test results as required in the Contract, 
the Engineer and/or testing agency designated by the Engineer, may sample and/or test the 
Material at the Contractor's sole expense in order to verify compliance of the Material with the 
Contract. These charges will be deducted from moneys due or to become due the Contractor on 
monthly progress estimates.  
 
Inspections, tests, measurements and other actions taken by the Engineer are for the sole purpose 
of assisting the Engineer to assess, whether or not Work, Materials, rate of progress, and 
quantities, comply with the Contract. These actions by the Engineer shall not relieve the 
Contractor from determining independently that full compliance with the Contract is met at all 
times, or relieve the Contractor from any responsibility for the Work. 
 
Upon request, the Contractor shall remove or uncover any portions of completed Work for 
inspection.  After inspection, the Contractor shall make restoration conforming to the standards 
required by the Contract. The costs associated with uncovering, removing, testing, and retesting 
as applicable, and restoring exposed Work and Material, including compensating the Owner for 
any additional professional services required including retesting, shall be at the Contractor's sole 
expense, if:  


• The exposed Work or Material proves to be unacceptable, or 
• The exposed Work or Material was placed without authority or due notice to the Owner’s 


Project Manager. 
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If the exposed work proves to be acceptable and the Contractor had performed the original work 
with the authority of and due notice to the Engineer, payment will be made as extra Work for all 
costs associated with the uncovering, removing, and restoration and the Contract Time will be 
adjusted. 
 
Where Work is required to be performed on any facility of a public agency, railroad, or utility, or 
to the satisfaction of any federal, State, County, or municipal agency, their representatives shall 
be permitted to inspect the Work when the Contractor is advised by the Owner’s Project 
Manager to permit them to do so. The Contractor agrees that such inspection shall not make such 
representatives a party to the Contract, nor shall it constitute an interference with the rights of the 
Owner or the Contractor. 
 
20. DEFECTIVE AND UNAUTHORIZED WORK 
 
The Owner’s Project Manager will not pay for unauthorized Work or defective Work. Work and 
Materials that do not conform to the requirements of the Contract, Work done beyond lines and 
grades shown in the Drawings or established by the Engineer, or extra Work and Materials 
furnished without written approval of the Engineer or Owner’s Project Manager will be 
considered defective Work or unauthorized Work as applicable. Such Work shall be at the 
Contractor’s risk and sole expense and may be rejected, even if the Work has been inspected, or 
a progress estimate is made for payment.  
 
Upon order of the Owner’s Project Manager, such Work or Material shall immediately be 
remedied, removed, replaced, or disposed of and all costs, including retesting costs as applicable, 
associated with such Work shall be at the Contractor's sole expense. Such Laboratory retesting 
costs of replaced or reconstructed Work or Material will be charged to the Contractor in 
accordance with the following schedule: 
 
Failure on the part of the Engineer or an Assistant to reject defective Work or unauthorized Work 
shall not release the Contractor from the Contractor’s contractual obligations, be construed to 
mean acceptance of such Work or Material by the Owner or, after the Completion Date, bar the 
Owner from recovering damages or obtaining such other remedies as may be permitted by law. 
 
No adjustment in the Contract Time or compensation will be allowed because of delays in the 
performance of the Work as a result of correcting defective Work or unauthorized Work. 
 
21. COST RECOVERY 
 
If the Contractor fails to remedy defective Work and/or unauthorized Work within the time 
specified in a written notice from the Owner’s Project Manager, or fails to perform any part of 
the Work required by the Contract, the Owner’s Project Manager may correct and remedy such 
Work, as may be identified in the written notice, by such means as the Owner’s Project Manager 
deems necessary, including the use of Owner forces. 
 
If the Contractor fails to comply with a written notice to remedy what the Owner’s Project 
Manager determines to be an emergency situation due to defective or unauthorized Work or due 
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to the Contractor failing to perform Work, the Owner’s Project Manager may have the defective 
Work and unauthorized Work, or both as may apply, corrected immediately, have the rejected 
Work removed and replaced, or have Work the Contractor fails to perform completed by using 
in-house or other forces. An emergency situation is any situation that, in the opinion of the 
Owner’s Project Manager, a delay in its remedy could be potentially unsafe, or might cause 
serious risk of loss or damage to the public. 
 
The Contractor shall pay any direct or indirect costs incurred by the Owner’s Project Manager to 
correct or remedy the Contractor’s defective or unauthorized Work, or any damage resulting 
from the Contractor’s refusal or failure to perform any Work. This includes the cost to repair or 
replace work completed by others damaged due to correcting or removing the Contractor’s 
defective or unauthorized work. Payment will be deducted by the Owner’s Project Manager from 
any payments due to the Contractor. 
 
No adjustment in Contract Time or in compensation or both will be allowed because of the delay 
in the performance of the Work attributable to Owner’s exercise of the right provided by this 
Section nor shall the exercise of this right diminish the Owner’s right to pursue any other avenue 
for additional remedy or damages with respect to the Contractor’s failure to perform the Work as 
required. 
 
22. EQUIPMENT AND MACHINERY 
 
Equipment and machinery shall be adequate for the purposes used, kept in good working 
condition, and operated by competent operators.  
 
The Contract may require automatically controlled equipment for some operations. If the 
automatic controls on such equipment fail, the Contractor may operate the equipment manually 
for the remainder to that normal Working Day, provided the method of operation produces 
results otherwise meeting the Specifications. Continued operation of the equipment manually 
beyond this Working Day will be permitted only by specific authorization of the Owner’s Project 
Manager. 
 
The Owner’s Project Manager will reject equipment that repeatedly breaks down or fails to 
produce results within the required tolerances. The Contractor shall promptly replace rejected 
equipment. Rejection and replacement of equipment shall give the Contractor no right to 
additional compensation or time. 
 
23. FINAL INSPECTION 
 
23.1. Substantial Completion Date 
 
When the Contractor considers the Work to be substantially complete, the Contractor shall so 
notify the Owner’s Project Manager and request the Owner’s Project Manager establish the 
Substantial Completion Date. To be considered substantially complete the following conditions 
shall be met: 


• The Owner must have full and unrestricted use and benefit of the facilities, both from an 
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operational and safety standpoint 
• Only minor incidental Work, replacement of non-essential, temporary substitute facilities, 


or corrective or repair Work remains to reach physical completion of the Work 
• Owner’s Engineer, Owner’s Project Manager, Contractor’s Project Manager, Testing 


Contractor, Owner’s Consultant, Technical Services Coordinator and any Contractor 
Supervisory personnel must agree that all supplied and installed contractor equipment is 
fully tested and fully prepared to be safely energized, loaded and placed in service by the 
Owner 


 
The Contractor's request shall list the specific items of Work in subparagraph two immediately 
above that remain to be completed in order to reach physical completion. The Owner’s Project 
Manager will schedule an inspection of the Work with the Contractor to determine the status of 
completion. 
 
If, after inspection, the Owner’s Project Manager concurs with the Contractor that the Work is 
substantially complete, the Owner’s Project Manager will, by written notice to the Contractor, set 
the Substantial Completion Date. If, after this inspection, the Owner’s Project Manager does not 
consider the Work substantially complete, the Owner’s Project Manager will, by written notice, 
so notify the Contractor giving the reasons therefore. 
 
Upon receipt of written notice concurring in or denying Substantial Completion, whichever is 
applicable, the Contractor shall pursue vigorously, diligently and without unauthorized 
interruption, the Work necessary to reach substantial and/or physical completion. The Contractor 
shall provide the Owner’s Project Manager with a revised critical path schedule indicating when 
the Contractor expects to reach substantial and/or physical completion of the Work. 
 
The above process shall be repeated until the Owner’s Project Manager establishes the 
Substantial Completion Date. 
 
The Owner’s Project Manager may also establish the Substantial Completion Date unilaterally. 
 
24. FINAL INSPECTION AND PHYSICAL COMPLETION DATE 
 
The Owner’s Project Manager will not make the final inspection until the physical Work 
required by the Contract has been completed. This Work shall include final cleanup, providing 
the Owner’s Project Manager with all required submittals, completing operational testing and 
submitting operation and maintenance (O&M) manuals when specified in the Contract, and all 
extra Work ordered by the Owner’s Project Manager.  
 
When the Contractor considers the Work physically complete and ready for final inspection, the 
Contractor, by written notice, shall request the Owner’s Project Manager to schedule a final 
inspection. Within five (5) Days, the Owner’s Project Manager will set a date for final 
inspection. The Owner’s Project Manager and the Contractor will then make a final inspection, 
and the Owner’s Project Manager will notify the Contractor in writing of all particulars in which 
the final inspection reveals the Work incomplete or unacceptable. The Contractor shall 
immediately take such corrective measures as are necessary to remedy the listed deficiencies. 
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Corrective Work shall be pursued vigorously, diligently, and without interruption until physical 
completion of the listed deficiencies. 
 
If action to correct the listed deficiencies is not initiated within seven (7) Days after receipt of the 
written notice listing the deficiencies, the Owner’s Project Manager may, upon written notice to 
the Contractor, take whatever steps are necessary to correct those deficiencies. Such steps may 
include the correction of defects using in-house forces or by others. In such case, the direct and 
indirect costs incurred by the Owner’s Project Manager shall be deducted from moneys due or 
becoming due the Contractor. Such indirect or direct costs shall include in particular, but without 
limitation to, compensation for additional professional services required in cost of repair and 
replacement of the Work of others which is destroyed or damaged by correction, removal, or 
replacement of the Contractor's deficient Work. The Contractor will not be allowed an extension 
of Contract Time because of a delay in the performance of the Work attributable to the exercise 
of the Owner’s Project Manager's right hereunder. 
 
Upon correction of all deficiencies, the Owner’s Project Manager will notify the Contractor and 
the Owner, in writing, of the date upon which the Work was considered physically complete. 
That date shall constitute the Physical Completion Date of the Contract, but shall not imply all 
the obligations of the Contractor under the Contract have been fulfilled. 
 
Physical Completion shall include energization of the equipment. 
 
25. COMPLETION 
 
The Contractor shall perform all the obligations under the Contract before the Completion Date 
can be established. A Certificate of Completion for the Work issued by the Owner will establish 
the Completion Date and certify the Work as complete. The following must occur before the 
Completion Date can be established: 


• The physical Work on the Project site must be complete; and 
• The Contractor shall furnish all documentation required by the Contract and required by 


law, necessary to allow the Owner to certify the Contract as complete. These include but 
are not limited to: 
o Extension of time requests 
o Material certifications 
o Certified payrolls and prevailing wage statements and any remaining Affidavits of 


Prevailing Wages 
 
The issuance of a Certificate of Completion will not constitute acceptance of unauthorized Work 
or defective Work or Material. 
 
The Contractor agrees that establishment of the Completion Date shall not relieve the Contractor 
of the responsibility to indemnify, defend, and protect the Owner against any claim of loss 
resulting from the failure of the Contractor, a Subcontractor of any tier, or any other person who 
provides labor, Supplies, or provisions for carrying out the Work or for any payments required 
for unemployment compensation under Title 50 RCW or for industrial insurance and medical aid 
required under Title 51 RCW. 
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Failure of the Contractor to perform any or all of the Contractor’s obligations under the Contract 
shall not bar the Owner from unilaterally certifying the Contract complete so the Owner’s Project 
Manager may calculate a Final Contract Price. 
 
26. SUPERINTENDENTS, CONTRACTOR PERSONNEL, LABOR, AND 


EQUIPMENT 
 
The Contractor shall keep a copy of the Contract at the Project Site, give the Work the attention 
required to maintain scheduled progress, and cooperate with the Owner’s Project Manager and 
the Owner’s Project Manager’s Assistants in the administration of the Work. 
 
The Contractor shall be present, in person, or be continuously represented by a duly authorized 
representative at the Project Site during progress of the Work. The Contractor shall designate in 
writing before starting the Work, a project manager or superintendent, who shall be experienced, 
capable of understanding the Contract, and able to supervise the performance of the Work. The 
Contractor’s Project Manager shall have full authority to represent and act for the Contractor. 
Written notice given to the Contractor’s Project Manager or superintendent shall be as binding as 
if given to the Contractor. 
 
The Work shall be under the continuous supervision of competent personnel experienced in the 
class of Work being performed. Incompetent, careless, or negligent employees (including 
supervisors and the Contractor’s Project Manager) shall be discharged by the Contractor upon 
written order of the Owner’s Project Manager. A Contractor’s Project Manager or supervisor that 
repeatedly fails to follow a written order, direction, instruction, or determination from the 
Owner’s Project Manager shall, upon written order from the Owner’s Project Manager, 
immediately be removed from the Project Site by the Contractor. The Contractor shall then 
designate in writing to the Owner’s Project Manager, a new Contractor’s Project Manager or 
supervisor. Failure to comply with such order shall be sufficient grounds for termination of the 
Contract. 
 
27. CONSTRUCTION STORMWATER POLLUTION PREVENTION 


COORDINATION 
 
If applicable , the Contractor shall assign a Construction Stormwater and Pollution Prevention 
Coordinator (CSPPC) to the Work and shall identify the CSPPC at the pre-construction 
conference. CSPPC responsibilities shall be formally assigned to one or more of the Contractor’s 
supervisors who are actively involved in the planning and management of field Contract 
activities. Alternates may be identified. The CSPPC is responsible for ensuring the Contractor’s 
compliance with all City of Seattle, other local jurisdictions, county, state, and federal, 
construction stormwater pollution prevention requirements and shall be available on call 24 
hours per day through the duration of the Work. The CSPPC shall be listed on the Emergency 
Contact List.  
 
The CSPPC shall have overall responsibility for compliance and coordination of the following 
plans and submittals for the project, and any other pollution prevention elements on the project:   
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• Construction Stormwater and Erosion Control Plan (CSECP)  
• Tree, Vegetation and Soil Protection Plan (TVSPP)  
• Spill Plan (SP) 
• Temporary Discharge Plan (TDP) 
• Temporary dewatering  


 
A lead shall be identified for each plan listed above. The identified Leads shall have the 
responsibilities and shall meet the requirement as specified below. CSPPC may be the lead on 
any or all elements. If the Contractor identifies multiple leads, the Contractor shall clearly 
identify the responsibilities of each. 
 
28. CERTIFIED EROSION AND SEDIMENT CONTROL LEAD (IF 


APPLICABLE) 
 
28.1. Spill Prevention and Response Lead 
 
The Contractor shall assign a Spill Prevention and Response Lead to the Work and shall identify 
the responsible party at the pre-construction conference. This individual shall be listed on the 
Emergency Contact List.  
The Spill Prevention and Response Lead shall be given the authority and shall be responsible for 
ensuring compliance with this Section. 
 
28.2. Temporary Discharge Lead 
 
When temporary discharge of process water, groundwater, or concentrated and collected 
stormwater is a component of the Work, the Contractor shall assign a Temporary Discharge Lead 
to the Work. This individual shall be identified at the pre-construction conference and shall be 
listed on the Emergency Contact List.   
 
The Temporary Discharge Lead shall be responsible for ensuring compliance with applicable 
permits, requesting permits, preparing and updating the Temporary Discharge Plan, measuring 
flow, performing and coordinating water quality testing, preparing reports and record keeping as 
required by permits. 
 
29. EMERGENCY CONTACT LIST 
 
The Contractor shall submit an Emergency Contact List to the Owner’s Project Manager no later 
than five (5) Calendar Days after the date the Contract is executed. The list shall include, at a 
minimum, the Prime Contractor’s Project Manager, or equivalent, the Prime Contractor’s Project 
Superintendent, the Traffic Control Supervisor, and the individuals fulfilling the lead 
requirements as specified in this Section. The list shall identify a representative with delegated 
authority to act as the emergency contact on behalf of the Prime Contractor and include one or 
more alternates. The emergency contact shall be available upon the Owner’s Project Manager’s 
request at other than normal working hours. The Emergency Contact List shall include 24-hour 
telephone numbers for all individuals identified as emergency contacts or alternates. 
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30. COOPERATION WITH OTHER CONTRACTORS 
 
The Owner reserves the right to perform other work at or near the Project Site (including 
Material sites) with forces other than those of the Contractor. This work may be done with or 
without a Contract. Should such Work be underway or subsequently undertaken within or 
adjacent to this project, the Contractor shall cooperate with all other Contractors or other forces, 
and conduct the Work so that the operations of both suffer the least interference and delay. 
Should there be disagreement between the Contractors, or the Contractor and the Owner’s 
Project Manager, as to the manner and order of performing Work, such disagreement will be 
resolved by the Owner’s Project Manager. The Owner’s Project Manager’s decision in these 
matters shall be final. 
 
31. WATER AND POWER 
 
The Contractor shall make necessary arrangements, and shall bear the costs for power and water 
necessary for the performance of the Work.  
 
32. ORAL AGREEMENTS 
 
No oral agreement or conversation with any officer, agent, or employee of the Owner, either 
before or after execution of the Contract, shall affect or modify any of the terms or obligations 
contained in the Contract. Such oral agreement or conversation shall be considered as unofficial 
information and in no way binding upon the Owner, unless subsequently put in writing. 
 
 
 
33. CONTROL OF MATERIALS 
 
33.1. Approval of Materials Prior To Use 
 
Owner encourages the use of environmentally friendly Materials and recycled material when 
applicable. 
 
Prior to use, the Contractor shall notify the Owner’s Project Manager of all proposed Materials. 
The Contractor shall use the Request for Acceptance of Material Sources (RAMS) form to 
identify the source for all Materials proposed to be used on the project.  
 
All equipment, Materials, and articles incorporated into the permanent Work: 


• Shall be new, unless the Contract permit otherwise 
• Shall meet the requirements of the Contract and be accepted by the Owner’s Project 


Manager 
• May be inspected or tested at any time during their preparation and use 
• Shall not be used in the Work if they become unfit after being previously approved 


 
Materials shall be verifiable by shipping invoice, certification, load tickets, or other means 
acceptable to the Owner’s Project Manager. 
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33.2. Named Products 
 
Specified products are occasionally called for by manufacturer or name in the Contract in order 
to establish a basis for certain Materials, equipment, or processes. Wherever products are 
specified by name, the specification will be treated as if the phrase "or equal" appears after the 
named product whether “or equal” is indicated or not, unless indicated as without substitution 
per this Section. The phrase “or equal” does not imply the availability of such “or equal” 
product(s). The terms "or equal" and "or approved equal" shall be considered synonymous.  
 
When a product is mentioned by name, it includes products that will measure up to the 
designated standards of the named product(s) mentioned as an "equal". The burden shall be with 
the Contractor to demonstrate that the proposed product is equal. The proposed "equal" product 
shall meet the essential requirements of the Contract. The Owner’s Project Manager’s review of 
the proposed product for “as equal” status will be final.  
 
33.3. Request for Substitution of Material 
 
If the Contractor prefers to substitute a different material than what has been specified, the 
Contractor shall obtain the written approval of the Owner’s Project Manager before 
incorporating the substitute product into the Work. In making a request for substitution of 
Materials, the Contractor’s submittal shall demonstrate the substitution meets the essential 
requirements of the Contract and the following:  


• Is equal and shows a cost savings to the Owner, or superior without a cost increase to the 
Owner 


• Is equal or superior in all respects to the material, equipment, or process specified 
• Is of equal or superior value in the essential and material requirements 
• Is equal or superior in functionality and at a minimum qualitatively equal or identical 
• Has the same or better guarantee or warranty as the item specified 


 
The Owner’s Project Manager reserves the right to deny requests for substitution if the 
substitution is not in the best interest of the Owner, or if time or resources are not available for 
review. The Owner’s Project Manager’s decision will be final. The Contractor shall Propose 
according to the material specified in the Contract.   
 
The Contractor shall not be granted any time extension for review of substitution proposals. The 
Contractor shall be responsible for the performance of substituted materials. The Owner’s 
Project Manager reserves the right to revoke the use of substituted materials at anytime. No time 
or cost will be granted related to the substitutions. 
 
33.4. Materials without Substitution 
 
If a Material, product, equipment, or processes is specified “without substitution” or “no 
substitution”, there will be no consideration of substitution.  
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33.5. Handling and Storage of Materials 
 
Materials used in the Work shall be handled and stored by the Contractor by methods that will 
prevent damage, exposure to elements, mixing with foreign materials, or deterioration from any 
other cause. The Engineer will not accept or sample for testing, Materials that are improperly 
handled or stored. 
 
The Contractor shall repair, replace or make good all Owner provided Materials that are 
damaged or lost due to the Contractor's operation or while in the Contractor's possession, at no 
additional cost to the Owner. 
 
33.6. Services 
 
The Contractor shall not collect retail sales tax from the Owner on any Contract wholly for 
professional or other services (as defined in State Department of Revenue Rules 138 and 224). 
 
34. MANAGEMENT AND DISPOSAL OF WASTE  
 
34.1. General 
 
All waste generated by Contractor under this Contract shall be managed in accordance with all 
applicable local, State and federal regulations and law. Unless otherwise specified in the 
Contract, the Contractor is responsible for arranging and implementing the proper handling, 
management, segregation, storage, transport and disposal of all wastes generated by Contractor 
that are not Dangerous Waste(s), including processing and maintaining required documentation. 
 
Contract-related documents may identify Contaminated Material(s) or Dangerous Waste(s) that 
the Owner has documented on the Project Site. For all Contaminated Material(s) and Dangerous 
Waste(s) generated or encountered in connection with the Contract or Project Site, the Contractor 
shall comply with the Contract requirements.  Notwithstanding the foregoing or anything to the 
contrary herein, Contractor shall not be responsible for and have no liability for the remediation, 
transportation or removal of Contaminated Material(s) or Dangerous Waste(s) existing or 
discovered on the site.  
 
The Waste Clearance Program Instructions and forms for PHSKC may be provided in the 
Appendix of the Project Manual or requested from the Owner’s Project Manager.  Additional 
copies of the forms or information regarding the forms may be obtained by calling PHSKC at 
206-296 4633.  
34.2. Submittal 
 
 
34.3. Contractor Follow-up Documentation Required for the Owner’s Project Manager 
 
The Contractor shall submit to the Owner’s Project Manager within ten (10) Working Days of 
receipt by the disposal site, two (2) copies of each shipment list (also known as “bill of lading” 
or “transmittal document”) listing the waste material or materials shipped from the Project Site 
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and deposited at the waste disposal site. The submitted shipment list shall have the waste site 
operator’s confirmation of receipt of the waste, and the name of the waste transporter. 
 
The Contractor shall also provide the Owner’s Project Manager with copies of the following 
documents: 


• Documentation of disposal as applicable 
• Waste sampling and analysis reports as applicable 
• Waste clearance or acceptance forms 


 
34.4. Recyclable Materials 
 
Owner encourages recycling of waste materials as may be permitted. Such materials include 
asphalt concrete, Portland cement concrete, reinforcing steel, aggregate, and other materials. Any 
revenue obtained or expense incurred by the Contractor for recycling shall be the Contractor’s 
alone. 
 
34.5. Sanitation 
 
The Contractor shall provide and maintain in a clean, neat, and sanitary condition, any 
accommodations for the Contractor and Owner employees that are necessary to comply with the 
requirements and regulations of the State of Washington Department of Social and Health 
Services and other agencies. The Contractor shall commit no public nuisance and, at all times, 
keep all sites clean, in a neat and sanitary condition, and dispose of all waste in a proper manner. 
 
35. PREVENTION OF ENVIRONMENTAL POLLUTION AND 


PRESERVATION OF NATURAL RESOURCES 
 
35.1. General 
 
During the life of the Contract, the Contractor shall comply with all provisions of federal, State 
and local statutes, City ordinances and any regulations pertaining to the prevention of 
environmental pollution and the preservation of public natural resources. Pursuant to RCW 
39.04.120 such provisions as are reasonably obtainable are set forth below.  
 
35.2. Air Quality 
 
The Contractor shall maintain air quality within the National Emission Standards for Hazardous 
Air Pollutants. Air pollutants are defined as that part of the atmosphere to which no ambient air 
quality standard is applicable and which, in the judgment of the Administrator of the 
Environmental Protection Agency Clean Air Act, may cause or contribute to an increase in 
mortality or an increase in serious irreversible or incapacitating reversible illness.  
 
35.3. Noise Pollution 
 
The Contractor shall conduct performance of the Work consistent with the applicable noise 
control levels set forth in SMC Chapter 25.08 or, if outside the city limits and in King County, 
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Chapters 12.86 through 12.100, King County Code, and the requirements of local jurisdictions; 
or, if outside King County the requirements of local jurisdictions, including all reasonable 
measures for the suppression of noise resulting from Work operations including the equipping of 
engine driven equipment with such exhaust and air intake silencers designed to achieve the 
reasonable degree of silencing determined by Owner to be appropriately necessary.  
 
36. LIABILITY AND PAYMENT 
 
The Contractor shall be liable for the payment of all fines and penalties resulting from failure to 
comply with the federal, State and local pollution control regulations. Except as may be 
otherwise provided for in the Contract, costs pertaining to the prevention, containment or 
cleanup of environmental pollution and the preservation of public natural resources as outlined in 
the Contract shall be considered as incidental to the Work and such costs shall be at the 
Contractor’s sole expense.  
 
37. PERMITS 
 
The Contractor shall comply with all the issuing agency requirements and hold the Owner 
harmless for any Work-related liability incurred under any permit obtained by Contractor 
required to perform Work under this Contract. If the Contractor finds any ambiguity or conflict 
between the Contract and the permit, the Contractor shall promptly notify the Owner’s Project 
Manager no later than two (2) Working Days from the date of discovery. Contractor shall obtain 
all permits required for transportation to the Site, unless otherwise agreed.  All other permits 
shall be the responsibility of the Owner.  
 
38. CONTRACTOR-OBTAINED PERMITS 
 
Unless otherwise specified in the Contract, the Contractor shall obtain all required transportation 
permits for the performance of the Work, shall give any notices such permits may require, and 
shall not proceed with any portion of the Work until the requisite permit has been obtained and a 
copy delivered to the Owner. The costs of permits obtained by the Contractor shall be specified 
and included in the Proposal item prices for the Work.  
 
Information on electrical and side sewer permits can be found at www.seattle.gov/dpd/permits.  
 
39. OWNER-OBTAINED PERMITS  
 
Permits obtained by the Owner will be referenced or included in the Contract.  
 
The Contractor may request in writing that the Owner obtain a temporary operating permit in the 
Owner's name if: 


• A local rule or an agency policy prevents issuing the permit to a private firm 
• The Contractor takes all actions necessary to support the Owner to obtain the permit 
• The permit will serve the public interest (including expediency) 
• The permit applies only to Work under the Contract 


7/3/2014 
 



http://www.seattle.gov/dpd/permits





• The Contractor reimburses the Owner for all fees 
 
40. LOAD LIMITS 
 
40.1. General 
 
While moving equipment and Materials on any public Right-Of-Way, the Contractor shall 
comply with all laws and regulation affecting motor vehicle traffic and limits loads. The Contract 
does not exempt the Contractor from such laws nor does it license overloads. At the Owner’s 
Project Manager’s request, the Contractor shall provide any information needed to determine the 
weight of equipment on the roadway. 
 
The Contractor is responsible for any damage to any public Right-Of-Way caused by overweight 
equipment, whether under permit or otherwise. 
 
40.2. Load Limit Restrictions 
 
The following load limits shall apply to: 
 
40.2.1. Structures Designed for Direct Bearing of Live Loads 
 
On these Structures, the gross or maximum load on each individual vehicle axle shall not exceed 
the legal load limit by more than 35 percent. No more than one vehicle shall operate over any 
Structure at one time. 
 
40.2.2. Underpasses and Reinforced Concrete Box Culverts Under Embankments 
 
Over these structures, maximum loads shall be 24,000 pounds on a single axle and 16,000 
pounds each on tandem axles spaced less than 10 feet apart, provided that: 


• The embankment has been built in accordance with Section 2-10 of the 2011, City of 
Seattle “STANDARD SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL 
CONSTRUCTION” 


• The embankment has reached at least 3 feet above the top of the underpass or Culvert 
 
When the embankment has reached 5 feet above the top of the Culvert or underpass, the 
Contractor may increase axle loads up to 100,000 pounds each if outside wheel spacing is at least 
7 feet on centers on the axle. 
 
40.2.3. Pipe Culverts and Sewer Pipes 
 
Loads over pipe Culverts and sewer pipes shall not exceed 24,000 pounds on a single axle and 
16,000 pounds each on tandem axles spaced less than 10 feet apart. These limits are permitted 
only if: 


• The Culvert or pipe has been installed and backfilled to specifications 
• The embankment has reached at least 2 feet above the top limit of pipe compaction 
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When the embankment has reached 5 feet above the top limit of pipe compaction, the Contractor 
may increase per-axle loads up to 100,000 pounds if outside wheel spacing is at least 7 feet on 
centers on the axle centers, except that: 


• For Class III reinforced concrete pipes, the embankment shall have risen above the top 
limit of compaction at least 6 feet. 


• For Class II reinforced concrete pipes, the maximum load for each axle shall be 80,000 
pounds if outside wheel spacing is at least 7 feet on axle centers. In this case, the 
embankment shall have risen above the top limit of compaction at least 6 feet. 


 
41. HIGH-VISIBILITY APPAREL 
 
The Contractor shall require all personnel under their control (including service providers, 
Subcontractors, and lower tier Subcontractors) that are on foot in the work zone and are exposed 
to vehicle traffic or construction equipment to wear the high-visibility apparel described in this 
Section. 
 
The Contractor shall ensure that a competent person as identified in the MUTCD selects the 
appropriate high-visibility apparel suitable for the jobsite conditions. 
 
High-visibility garments shall always be the outermost garments. 
 
High-visibility garments shall be in a condition compliant with the ANSI 107-2004 and shall be 
used in accordance with manufacturer recommendations. 
 
42. TRAFFIC CONTROL PERSONNEL 
 
All personnel performing temporary traffic control Work (including traffic control supervisors, 
flaggers, spotters, and others performing traffic control labor of any kind) shall comply with the 
following: 


• During daylight hours with clear visibility, workers shall wear a high-visibility 
ANSI/ISEA 107-2004 Class 2 or 3 vest or jacket, and hardhat meeting the high-visibility 
headwear requirements of WAC 296-155-305. 


• During hours of darkness (½-hour before sunset to ½-hour after sunrise) or other low-
visibility conditions (snow, fog, etc.), workers shall wear a high-visibility ANSI/ISEA 
107-2004 Class 2 or 3 vest or jacket, high-visibility lower garment meeting ANSI/ISEA 
107-2004 Class E, and hardhat meeting the high-visibility headwear requirements of 
WAC 296-155-305.  


 
43. SPILL PLAN 
 
The Contractor shall prepare a project specific Spill Plan (SP) to be used until the Physical 
Completion Date. The SP shall be submitted to the Owner’s Project Manager prior to the 
commencement of any on Project Site construction activities. Occupational safety and health 
requirements that may pertain to (SP) planning are contained in, but not limited to, WAC 296-
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824 and WAC 296-843. 
 
44. PROTECTION AND RESTORATION OF PROPERTY 
 
44.1. Private and Public Property 
 
The Contractor shall protect from damage or destruction, Real Property within or adjacent to the 
Project Site including improvements thereto and fixtures found under or upon, and all personal 
property located within or adjacent to the Project Site that is not designated for repair, 
replacement or removal. The Contractor shall ensure that interference with the use of such 
property is minimized. 
 
The Contractor shall, at no additional cost to the Owner, provide and install safeguards 
acceptable to the Owner’s Project Manager to protect public and private property. If public or 
private property is damaged or destroyed or its use interfered with by the Contractor, the 
Contractor’s agents or the Contractor’s employees, such interference shall be terminated and 
damaged or destroyed property repaired and restored immediately to its former condition by the 
Contractor (unless otherwise directed) at the Contractor’s expense. Property owners, such as 
public and private utilities, and railroads, that typically repair or maintain their own property, 
reserve the right to repair all or part of the damage at the Contractor’s expense. Should the 
Contractor refuse or not respond promptly to a written request to restore damaged or destroyed 
property to its original condition, the Owner’s Project Manager may have such property restored 
by other means at the Contractor’s expense as permitted by the Contract. 
 
The Contractor shall be aware that underground electrical transmission and distribution conduit 
and ductbanks are surrounded with cementitious fluidized thermal bedding that shall not be 
disturbed.  
 
The Contractor is alerted to the existence of cast iron Water Main and of thrust block for Water 
Main within the Right of Way. Cast iron pipe joints have been known to develop leakage when 
disturbed by shifting earth, or excessive vibrations, or adverse impacts of any other construction 
excavation Work. Thrust blocks, typically placed against Water Main tees, bends, and dead ends, 
provide resistance to forces within the Water Main to prevent separation or other conditions that 
may lead to leakage of the Water Main. Thrust blocks typically extend beyond the Water Main 
and depend both on soil friction and on passive soil resistance. The Contractor shall take 
additional preventative measures both to eliminate adverse impact to cast iron Water Main, and 
to not disturb existing Water Main thrust block and the soils surrounding the thrust block. 
 
Under no circumstances shall work be performed which would remove, adjust, destroy, cover or 
otherwise make a survey point or monument no longer visible or readily accessible without the 
Department of Natural Resources (DNR) survey monument permit. The Contractor shall not 
remove or destruct any monument until the monument has been tied out and the Contractor has 
provided the Owner’s Project Manager with a copy the Department of Natural Resources (DNR) 
permit authoring the removal or destruction of the monument in accordance with WAC 332-120.  
 
The Contractor shall protect all monument tie out reference points and witness monuments until 
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the monument has been reset and the Contractor has completed the DNRs report form, provided 
the Owner’s Project Manager a copy, and forwarded it to the DNR in accordance with WAC 
332-120.  
 
45. WAIVER OF OWNER’S LEGAL RIGHT 
 
The Owner shall not be precluded or be stopped by any measurement, estimate, certificate or 
payment made, whether before or after the Completion Date, from showing the true amount and 
character of the Work performed and Materials furnished by the Contractor, or from showing 
that any such measurement, estimate, payment or certificate is untrue or incorrectly made, or that 
the Work or Materials do not conform in fact to the Contract. The Owner shall not be precluded 
or be stopped notwithstanding any such measurement, estimate or certificate and payment from 
recovering from the Contractor and the Contractor’s Sureties such damages as the Owner may 
have sustained by reason of the Contractor’s or Sureties’ failure to comply with the terms of the 
Contract and bond. Neither the establishment of the Completion Date by the Owner, nor any 
payment for the whole or any part of the Work, nor any extension of time, nor any possession 
taken by the Owner shall operate as a waiver of any portion of the Work, or of any power herein 
reserved to the Owner, or any right to damages herein or otherwise provided or bar recovery by 
the Owner of any money wrongfully or erroneously paid to the Contractor. A waiver by the 
Owner of any breach of the Contract shall not be held to be a waiver of any other or subsequent 
breach. 
 
The Contractor and the Owner recognize that the impact of any overcharge to the Owner by the 
Contractor resulting from an anti-trust law violation by any Material person or Subcontractor of 
the Owner adversely affects the Owner rather than the Contractor. Therefore the Contractor 
assigns to the Owner any and all claims for such overcharges. 
 
46. NOTIFICATIONS RELATIVE TO CONTRACTOR’S ACTIVITIES 
 
The Contractor shall plan and schedule Contractor Work activities to conform to and allow time 
for notifications, approvals, reviews, and other conditions of the Contract. 
 
The Owner’s Project Manager will initially notify public and private entities having facilities 
within the Project Site of: 


• The approximate time the Work will begin 
• What the project scope of Work is 
• Utilities in the street Right of Way that require relocation per the project design 


 
Thereafter the Contractor shall make the following notifications regarding Work performed 
within the Project Site and other areas affected by the Contractors operations in performance of 
the Work, as applicable. Notification shall give information germane to the type of Work to be 
performed. The information shall include, but shall not be limited to the time of commencement 
and completion of the Work, Work hours, location of the Work, names of streets affected by the 
Work, schedule of operation, routes of detours, and closures.  
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46.1. City of Seattle 
 
46.1.1. Seattle Streets 
 
For Work That Partially or Completely Restricts Any Seattle Arterial, Street, Sidewalk, or Alley: 
 
After receiving approval of the traffic control plan), the Contractor shall provide notice to SDOT 
(at 206-684-7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day 
before the start of Work within the street Right of Way. The Contractor shall also provide SDOT 
notification upon completion of Work within the street Right of Way by no later than 9:00 AM 
the first Working Day following completion. This notification requirement includes partial or 
full lane closures, parking restrictions, sidewalk closures, detours, complete or partial street 
closures, shoulder work, and pedestrian rerouting, as well as the placing of building Materials or 
equipment on city streets, sidewalks, or alleys.  
 


• Complete or partial closure of any street: In addition to notifying SDOT, provide 
24-hours advance notification to the following: 
o Within Seattle City Limits: 


 Seattle Fire Department (206-386-1494) 
 Seattle Police Department, Parking Enforcement, and Traffic Section of 


the Seattle Police Department (206-684-5101 FAX - written notification 
only) 


• Complete closure of any arterial within the Seattle City Limits: Provide 3 Working Days 
advance notice to SDOT (206-684-7623) Monday to Friday 8:00 AM to 5:00 PM. 


• Complete closure of any local access street, alley, or sidewalk within the Seattle City 
Limits: Provide notice to SDOT (at 206-684-7623 Monday to Friday 8:00 AM to 5:00 
PM) by 2:00 PM at least 1 Working Day in advance. 


• To restrict parking on any street within the Seattle City Limits: Provide 2 Working Days 
advance notification to SDOT (206-684-7623 Monday to Friday 8:00 AM to 5:00 PM). 
To arrange for inspection of "No Parking" easels and other parking related signs by a 
parking enforcement officer or uniformed peace officer, contact 206-386-9012 after 
placing the easels and 24 hours in advance of the effective date of enforcement on the 
easels. 


• When signs are “Owner-furnished,” signs will be provided by SDOT. To order signs, or 
to coordinate SDOT’s installation of signs, the Contractor shall provide at least 15 
Working Days and no more than 20 Working Days advance notification to the Owner’s 
Project Manager and shall verify signs and locations per the Contract for signs to be 
installed by the Contractor, and/or give notification of signs to be installed by SDOT. The 
Contractor shall provide a list of locations and specify the number(s) and type(s) of signs 
needed and include contract information for the coordination of work to be performed by 
SDOT crews. The Owner’s Project Manager will notify the Contractor of when the signs 
are ready for pickup. The Contractor shall pickup the signs at the SDOT sign shop at 
4200 Airport Way S on Business Days between the hours of 8:00 AM to 3:00 PM. 


• To coordinate the installation of the BUS ZONE SIGNS, “NUMBERED” BASE 
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PLATES and SIGNS ASSOCIATED WITH PARKING PAY STATIONS, contact 
SDOT Traffic at (206-684-5092) at least 10 Business Days prior to completion of new 
sidewalk work or scheduled mounting of signs on existing infrastructure. 


• To coordinate and/or to verify location of the installation of the TRAFFIC SIGN, 
STREET DESIGNATION SIGNS, and STREET NAME, contact SDOT at (206-684-
5370) at least 10 Business Days prior to completion of new sidewalk work or scheduled 
mounting of signs on existing infrastructure. 


 
46.1.2. Signage, Parking Pay Stations, Parking Meters 
 
Parking Meters, Parking Pay Stations, and sidewalk containing D-22 signage (“Pay R”, “Pay L”, 
“Pay H,” and “Pay RL” signs and posts) and “numbered” base plates:  ten (10) Working Days 
advance notice is required for the following:  
 


• To request covering of parking meter(s) and placing no parking markers on “numbered” 
base plates where parking pay stations exist, contact 206-684-5086.  


• To request removal of parking meter(s), parking pay station(s), and sidewalk containing 
D-22 signage and “numbered” base plate, contact 206-684-5370.  


• After completion and acceptance of newly constructed sidewalk, to request installation of 
parking pay station, D-22 signage, and “numbered” base plates, contact 206-684-5370.  


 
46.1.3. Traffic Signs and Street Designation Signs 
 
Contact Owner’s Project manager if necessary. 
 
46.2. Metro King County 
 
Service modification (including disruption) requests for METROKC Transit, and South Lake 
Union Streetcar service and facilities: 
 


• Contact 206-684-2732 or “construction.coord@kingcounty.gov” for the following:  
o For work resulting in temporary closure/relocation of a bus stop or for work within an 


area of a bus stop that will limit full access to it by coaches and 
pedestrians/passengers, three (3) Business Days advance notification is required.  


o For work resulting in Metro removing any transit facility structure including, but not 
limited to shelters, boards/kiosks and bus stop signs, fifteen (15) Business Days 
advance notification is required. 


o For work resulting in road closure on which buses operate that will require rerouting, 
ten (10) Business Days advance notification is required.  


o For work resulting in a full or partial road closure on which a streetcar operates 
(South Lake Union Streetcar) that does not require overhead line deactivation or a 
shutdown to its track operation, a five (5) Business Days advance notification is 
required. 


o The request for assignment of diesel coaches for electric coaches on electric trolley 
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routes on non-Business Days shall be made no later than 10:00 AM ten (10) Business 
Days prior to the weekend requested. Metro will not grant diesel coach substitutions 
on Business Days. If line deactivation is required see b) below.  


 
• Contact METROKC at 206-263-6580 for overhead power wire requests as follows:  


o Overhead power line modification or outage requests for an electric bus or a streetcar 
require ten (10) Business Days advance notification. Trolley overhead deactivation is 
limited to weekends only (3:00 AM Saturday morning until 3:00 AM Monday 
morning).  


o When working within ten (10) feet of any electric bus or streetcar overhead power, 
ten (10) Business Days advance notification is required.  


o Requests for overhead power line modification or outage may have an associated cost 
payable by the Contractor. The Contractor shall consult with MetroKC to determine 
costs and include such costs within the Proposal. Requests may require additional 
information. Approval is dependent on METROKC Transit Power Distribution’s 
ability to perform requests. 


 
46.3. Property access restrictions 
 
Provide abutting property owners and tenants of impending access restrictions. Advance 
notification shall be 24-hours for residential property and 2 Business Days for commercial 
property. 
 
46.4. Emergency Work for City of Seattle Pavement or Sidewalk Problems 
 
Provide immediate notification to: SDOT (206-684-7623 Monday to Friday 8:00 AM to 5:00 
PM, all other times 206-386-1218). 
 
46.5. Water Mains, Hydrants, Water Services, and Related Appurtenances 
 
46.5.1. Shutdowns and Obstructions 
 
For all shutdowns involving facilities owned by Seattle Public Utilities, for any Work involving 
water service and/or water service connections, and for any hydrant access restrictions, the 
Contractor shall coordinate scheduling and notification with the Seattle Public Utilities Water 
Operations Division via the Owner’s Project Manager. The same applies to Work that will 
obstruct normal access to any fire hydrant or water utility valve. The Contractor shall not 
operate, and shall not restrict access to, any water valve owned by the Seattle Public Utilities. 
Notifications shall be as follows: 
 
46.5.2. Design Calculations Requirements 
 
Seattle Public Utilities Water Operations (206-386-1800). Water Main shutdown notifications 
and advisories regarding fire hydrant status will be given to fire agencies by SPU Water 
Operations. At least five (5) Working Days advance notice before any request to shutdown or 
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otherwise interrupt water service or, restrict access to hydrants and valves is required. Where 
Water Main shutdowns are requested in commercial and industrial areas, additional advance 
notification is required on a project specific basis. All Work impacting water service or water 
service connection shall require a minimum three (3) Working Days advance notice to the 
Owner’s Project Manager for advisories and coordination with Water Operations. Pavement 
construction impacting castings and Structures connected to the water distribution or water 
transmission system requires five (5) Working Days advance notice to the Owner’s Project 
Manager for Water Operations advisories. 
 
46.6. Electrical Safety and Service within Owner Service Area 
 
46.6.1. Electrical Safety Observer 
 
To schedule an Electrical Safety Observer, notify Seattle City Light at least seven (7) Working 
Days in advance of the need to enter a Seattle City Light vault, or to work on or within any other 
Seattle City Light electrical Structure or facility, or to work on or near any Seattle City Light 
electrical transmission or distribution system (206-684-4911).  
 
46.6.2. Electrical Service Connection and Inspection 
 
To schedule an electrical service connection or inspection other than street lighting and signals 
and other than irrigation, contact 206-684-3000 at least thirty (30) Days in advance. 
 
46.7. Sanitary Sewer Spills 
 
In the event of a sanitary Sewer spill immediately notify: 
 


• Public Health – Seattle & King County (206-296-4632) within King County. 
• METROKC (206-263-3801) within King County. 
• Seattle Public Utilities (206-386-1800) within SPU service area. 
• The Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the 


agency having jurisdiction. 
 
46.8. Contaminant Spill/Discharge/Release 
 
When the Contractor first becomes aware of an environmental spill, discharge or release of 
chemicals, oil, hazardous substances, Contaminated Material(s), Dangerous Waste(s), or TSCA 
Waste(s), the Contractor shall immediately notify: 


• The Owner’s Project Manager 
• If within SPU service area: Seattle Public Utilities 206-386-1800 
• If into Lake Union, Ship Canal, or Puget Sound: 


 U.S. Coast Guard 206-217-6232 
OR 


 National Response Center, Washington, DC 800-424-8802 (operated 24 
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hours a Day) 
AND 


o Washington Department of Fish and Wildlife 425-313-5660 
AND 


o Seattle Harbor Patrol 206-684-4071 
• If into any side Sewer, sanitary Sewer or combined Sewer if within King County:  


o Monday to Friday 8AM to 5PM: King County Industrial Waste 206-263-3000 
OR 


o After Business Hours: West Point Treatment Plant 206-263-3801 
• If into Storm Drain, sanitary Sewer, combined Sewer, side Sewer, rivers, streams, lakes:  


 If within Seattle: Seattle Surface Water Quality Hotline 206-684-7587 
OR 


 Outside of Seattle: call the Sewer service as indicated in the Contract, as 
otherwise indicated in permit(s), or the agency having jurisdiction. 


AND 
o Washington State Department of Ecology 425-649-7000 


• For flammable or hazardous materials: Seattle Fire Department 911 
 
46.9. Underground Utility Locator 
 
The Contractor shall call the Utilities Underground Location Center 1-800-424-5555 not less 
than two (2) or more than ten (10) Working Days before the scheduled date for commencement 
of any excavation that might affect underground facilities. Alternate notification time periods 
limits may be substituted if mutually agreed to, in writing, by the Contractor and utility involved. 
If a utility is known to have, or suspected of having, underground facilities within the area of any 
proposed excavation, and that utility is not a subscriber to the Underground Utilities Location 
Center, notice by the Contractor shall be provided individually to the utility.  
 
46.10. Otherwise Unspecified Contacts 
 
The Contractor shall notify the service or franchise as indicated in the Contract, as otherwise 
indicated in permit(s), or the agency having jurisdiction. 
 
 
46.11. Preconstruction Conference 
 
After the Contract has been executed, but before the Contractor begins Work, a preconstruction 
conference will be held for the Contractor, the Owner’s Project Manager and such other 
interested parties as may be invited. 
 
The purpose of the preconstruction conference will be: 


• To review the preliminary critical path schedule indicating major work activities 
including the order and duration of work activities, milestones and time frames required 
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in the Contract, and the critical path 
• To establish a working understanding among the various parties affected by the Work 
• To establish and review procedures for progress estimates and cut-off dates, notifications, 


approvals, reviews, submittal delivery methods, etc 
• To establish normal working hours for the Work 
• To review safety standards, traffic control, and maintaining cleanliness 
• To review the Construction Stormwater Pollution Prevention Submittal requirements and 


Leads and related permits, as applicable 
• To review Material sources as may be applicable 
• To discuss such other related items as may be pertinent to the Work 


 
The Contractor shall prepare and submit the following at the preconstruction conference: 


• A breakdown of all lump sum Proposal items 
• A list of all portions of the Work to be subcontracted and the name of the proposed 


Subcontractors 
• An initial Submittal Control Document 
• A list of waste, recycle, and disposal sites, as applicable 
• Preliminary critical path schedule and look ahead schedule 
• Signed transfer of NPDES form as applicable 


 
46.12. Preoperational Conferences 
 
The Contractor shall also meet with the Owner’s Project Manager for preoperational conferences 
as required prior to beginning any new phase of work to more thoroughly establish effective 
working understandings when more detail is required than was provided at the preconstruction 
conference. In addition to Owner’s representatives, attendees will include each subcontractor, 
supplier, or other entity, or their representative concerned with current operations. 
 
46.13. Weekly Progress Meetings 
 
Weekly progress meetings will be held at a mutually agreed upon site, at regular weekly intervals 
or as otherwise mutually agreed. In addition to Owner’s representatives, attendees will include 
each Subcontractor, Supplier, or other entity, or their representative concerned with current 
progress or involved in planning, coordination or performance of future activities. These meeting 
shall be used to coordinate work and review progress. The project CPM schedule shall be 
reviewed in accordance with this Section. 
 
47. SCHEDULE 
 
47.1. Critical Path Schedule 
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47.1.1. General Requirements 
 
The scheduling of the Work shall be the responsibility of the Contractor. The construction of this 
project will be planned and tracked by use of a conventional Critical Path Method (CPM) 
schedule.  
 
The Owner’s Project Manager's review and acceptance of any critical path schedule shall not 
transfer any of the Contractor's responsibilities to the Owner or to the Owner’s Project Manager. 
Acceptance implies only that the Owner’s Project Manager has determined that the Critical Path 
Schedule submittal with any noted exceptions is within reasonable conformity to the 
requirements of the Contract. Acceptance of any schedule shall not relieve the Contractor of its 
responsibility to complete the work within the required Contract Time.  
 
All schedules shall meet these general requirements. 
 
The “critical path” is the series of sequentially-linked activities in a project schedule that will 
take the longest total amount of time to complete. Therefore, at any point in time, the critical 
path will be the path with the least amount of total float. The critical path does not have to follow 
the same logic path from start to finish and does not have to have zero total float. A critical task 
is a discrete work activity within a critical path. “Total Float” is the number of days that a 
scheduled activity can be delayed without affecting a given intermediate milestone or Physical 
Completion Date. A milestone is a zero-duration task marking the completion of a significant 
body of work or important date/event associated with the Contract. 
 
The baseline CPM Schedule and each Critical Path Schedule update shall conform to the 
following guidelines: 


• Schedules shall be prepared, viewed, and printed utilizing standard Gantt-chart format. 
• Show all activities necessary to complete the Work. 
• Each task shall have a descriptor sufficiently detailed to understand the scope of work 


encompassed by that task. Overly-broad descriptors (e.g. “grading”, “electrical”, 
“plumbing”, etc.) may be rejected by the Owner’s Project Manager, especially when in 
conjunction with long durations. 


• Activities shall be assigned durations consistent with the activity’s scope of work, 
assuming that work will be done continuously over the entire task duration. Float time 
shall not be represented as a part of the task duration.  Excluding the Preliminary CPM 
Schedule, the maximum duration for any one activity shall be ten (10) Working Days 
unless otherwise accepted by the Owner’s Project Manager. 


• Sequential work activities shall be linked logically by precedent/successor activities. 
• Display the Critical Path as a red-colored sequence within the project schedule. Multiple 


parallel critical paths will not be allowed unless the Contractor can demonstrate that each 
of the parallel paths has minimal total float time. 


• Comply with all order of Work requirements included in the Contract. 
• Show durations in Working Days. 
• Show Contract milestones including the following: 
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o Notice to Proceed Date 
o Substantial Completion Date 
o Physical Completion Date 
o Any milestones defined in the Special Provisions of this Contract 
o Other milestones at the discretion of the Contractor 


• Show required submittals for significant activities. Establish discrete work activities for 
provision and review of submittals, ensuring durations conform to the time allowed by 
the Contract. 


• Identify special labor or equipment needs that may constrain or limit the Contractor’s 
ability to perform project tasks simultaneously. These may be shown as “Resources” 
within the CPM schedule, or described separately in narrative format. 


• Show procurement, manufacture and delivery activities for significant material items of 
Work that affect the schedule. 


• Show significant Owner activities and/or delivery of Owner-supplied materials that may 
impact the schedule. 


• Show significant elements of the Construction Stormwater and Pollution Prevention 
Plans. These elements may include but are not limited to the installation and removal of 
erosion/sedimentation controls, and stormwater control. 


• Include project close-out items such as punch-list items, provision of O&M manuals and 
as-built drawings.  


 
Unless otherwise specified in the Contract, the Contractor shall allow the Owner’s Project 
Manager a reasonable amount of time to perform his activities. Reasonable will be defined as 
“customary or normal” for the type of work involved.  
 
Float available in the CPM Schedule, at any time, shall not be considered for the exclusive use of 
either the Contractor or the Owner’s Project Manager. However, any float used by the Owner 
that is later needed by the Contractor and results in delay to the critical path will be considered 
an excusable non-compensable delay.  
 
If the Owner’s Project Manager deems that the CPM Schedule is not within reasonable 
conformity to these specifications, it will be returned to the Contractor for correction and re-
submittal. 
 
The Contractor, or its Subcontractor(s), shall not deviate from the projected start and completion 
times for major phase(s) of the Work shown on the accepted CPM Schedule without providing at 
least fourteen (14) Days advance notice to the Owner’s Project Manager. Failure to notify the 
Owner’s Project Manager of a deviation from projected start and completion times for a major 
phase of the Work shown on the schedule may impact costs to the Owner, including the cost of 
additional community Inclusion to communicate changes in schedule to the public. Resulting 
costs due to this “failure to notify” shall be the responsibility of the Contractor. The Owner will 
deduct these costs from any payment due or to become due to the Contractor. 
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47.2. Schedule Types 
 
47.2.1. Preliminary CPM Schedule 
 
The Contractor shall prepare and submit a preliminary critical path schedule at the 
preconstruction conference. The preliminary schedule shall show the first 30 Days of Work in 
reasonable conformity to these Specifications. The remaining schedule shall show the critical 
path schedule using broad Work activities, and major milestones and durations for the purpose of 
review and discussion at the preconstruction conference.  
 
47.2.2. Baseline CPM Schedule 
 
The Contractor shall submit for Owner’s Project Manager’s review and acceptance a baseline 
CPM Schedule no later than seven (7) days after receipt of the Notice to Proceed. The baseline 
schedule will not be accepted unless it satisfies this Section. 
 
Within seven (7) days of the Owner’s Project Manager receiving the submittal, the Owner’s 
Project Manager and the Contractor shall meet for joint review, correction, and adjustment of the 
initial baseline CPM schedule. Within seven (7) days, the baseline schedule shall be resubmitted 
to the Owner’s Project Manager showing the agreed upon adjustments. Adjusted baseline CPM 
schedules submitted by the Contractor will be reviewed by the Owner’s Project Manager and 
returned to the Contractor within seven (7) Days of the Owner’s Project Manager’s receiving the 
submittal. If necessary, the joint review and adjusted schedule submittal process shall be 
repeated. However, the schedule shall be finalized within 30 Days after Notice to Proceed.  
 
47.2.3. CPM Schedule Update  
 
The Contractor shall submit monthly Critical Path Schedule updates and whenever changes 
occur that have potential to delay substantial or physical completion by 5 or more working days. 
When required, a written narrative describing the project schedule status, the critical path and 
any revisions to the schedule shall be included with the updates. 
 
At the discretion of the Owner’s Project Manager, progress meetings may be held monthly for 
the purpose of updating the critical path schedule. Progress will be reviewed to verify actual start 
and finish dates, remaining duration and percent complete of uncompleted activities, and any 
proposed revisions to the schedule. It is the Contractor’s responsibility to provide the Owner’s 
Project Manager with the status of activities at this progress meeting and prepare schedule 
updates based on this information once it has been verified and agreed upon. If the work is in 
accordance with the last accepted critical path schedule, the Owner’s Project Manager may 
waive the monthly update or the final as-built CPM schedule. 
 
The updated critical path schedule shall contain the agreed upon revisions or be resubmitted. 
 
The Contractor shall submit a supplemental Critical Path Schedule update within seven (7) Days 
of a request by the Owner’s Project Manager and of Substantial Completion. The CPM Schedule 
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updates shall conform to the following additional requirements: 
• Schedule updates shall be presented in a “Tracking Gantt” format, showing two sets of 


Gantt-style progress bars consisting of 1) the latest approved Baseline CPM versus 2) a 
combination of the actual start/finish progress of completed tasks and projected 
start/finish dates of uncompleted tasks. 


• Include columns showing actual or projected start and finish dates of all activities.  
Identify changes to activity precedents, successors, and/or constraints that have altered 
the critical path. 


• Highlight any new activities or additional activities resulting from the 
restructuring/splitting of existing baseline activity(ies). 


• Identify the current critical path, which could vary from the baseline critical path due to 
actual Work progress, additional work, or changed conditions. 


 
Unresolved issues or disputes with asserted time effects may be reflected in a schedule update by 
comparing the Baseline critical path to the revised critical path shown in an updated schedule. If 
Work cannot be completed within the Contract Time, the updated schedule shall reflect the 
earliest completion date practicable, and a narrative shall be provided by the Contractor 
addressing the reason(s) behind the delay. Acceptance of late completion schedules will be at the 
discretion of the Owner’s Project Manager and shall not relieve the Contractor from Liquidated 
Damages. 
 
47.2.4. Look-Ahead Schedule 
 
At each weekly progress meetings, the Contractor shall submit a look-ahead schedule showing 
the Contractor’s, and all subcontractors’ proposed Work activities and any Owner activities or 
supplied Materials for the next 3 weeks. Include the description, duration and sequence of Work, 
and highlight any deviations between planned and regular hours of Work. The 3-week look-
ahead may be reduced to a 2-week look-ahead with the approval of the Owner’s Project 
Manager. Unless otherwise specified in the Contract, the Contractor shall notify the Owner’s 
Project Manager at least 2 Working Days in advance of changing Work as shown in the look-
ahead schedule; an updated look-ahead schedule shall be submitted with the notification 
 
47.3. Submittals  
 
The Contractor shall submit one (1) copy of the CPM schedule (in Gantt chart format, with 
columns displayed to show predecessors and successors of each activity), and any narrative; and 
one (1) full electronic copy in selected CPM software format. Unless approved otherwise by the 
Owner’s Project Manager, the CPM Schedule shall be printed on 24” x 36” paper or larger. The 
CPM Schedule and any narrative shall also be submitted in PDF format.  
 
The Gantt chart format is a standard method of presenting schedule information. The following 
standard requirements apply: 


• The schedule shall include a horizontal time scale consistent with the project calendar.  
• Each activity/task/milestone shall be listed in order of start date in a tabular grid to the 


left of the time scale. The tabular grid shall include the task number, description, start 
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date, finish date, predecessors, successors, and float. Baseline schedules shall show the 
baseline-planned start and finish dates. Update schedules shall show the actual/projected 
start and finish dates. 


• Each activity shall be provided with a corresponding task bar in the horizontal time scale, 
with a plotted length conforming to its duration and dates. 


• Linked activities shall be indicated by logic arrows in the timescale portion of the Gantt 
chart, as needed to clearly show the sequence and interdependence of all activities 
required for complete performance of all items of Work under the Contract. 


• Activities on the critical path shall be highlighted using red task bars. 
 
The electronic copy of the Critical Path Schedule shall be compatible with Microsoft Project or 
other Owner’s Project Manager-approved software. The Contractor shall submit a functional and 
complete CPM schedule electronically via email, on compact disk (CD), or other medium 
accepted by the Owner’s Project Manager.  
 
47.4. Early Competition 
 
The Owner’s Project Manager allocates resources to a Contract based on the Contract Time. The 
Owner’s Project Manager will review and accept a Critical Path Schedule indicating an early 
Physical Completion Date but cannot guarantee Owner resources will be available to meet the 
accelerated schedule. No additional compensation or time will be allowed if the Contractor is not 
able to meet its accelerated schedule due to the unavailability of Owner resources or for other 
reasons beyond the Owner’s Project Manager's control. 
 
47.5. Payment 
 
Compensation for the cost necessary to complete the Work described in this Section is 
considered incidental to and included in all Proposal items of Work. No separate payment will be 
made for the work required in this Section. 
 
47.6. Schedule Constraints 
 
The Contractor’s CPM schedule shall reflect constraints imposed by applicable laws and 
regulations, and those specified in the Contract. Constraints include but are not limited to the 
following: 


• Submittal requirements and review durations  
• Traffic Control restrictions 
• Environmental restrictions  
• Safety restrictions (see regulations and permits) 
• Holiday Construction Moratorium 


 
Unless Buyer issues a written change, Contractor shall deliver the items or render the services by 
the due dates or delivery schedule stated on the Contract.  At Owner’s option, Contractor’s 
failure to timely deliver or to perform may require expedited shipping at Contractor’s expense or 
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may be cause for termination of the Contract and the return of all or part of the items at 
Contractor’s expense. If Contractor anticipates difficulty in meeting the schedule, the Contractor 
shall promptly notify the Buyer of such difficulty and the length of the anticipated delay 
 
48. NOTICE TO PROCEED AND PROSECUTION OF THE WORK 
 
Upon execution of the Contract, notice is given to proceed on work for submittals, and for 
procurement of material critical to Project completion within Contract Time. The Contractor 
shall not commence with any other work until the Notice to Proceed has been given by the 
Owner’s Project Manager. Notice to Proceed will be given after the Contract has been executed 
and the Contract bond and evidence of insurance have been approved and filed by the Owner. 
The Contractor shall bear all risks for any portion of the Work begun outside such areas other 
than work on submittals and procurement after execution of the Contract. 
 
The Contractor shall not commence construction activities on the Project Site until Notice to 
Proceed is issued. Contract time shall begin on the Notice to Proceed Date  
 
The Contractor shall diligently pursue the work to the Physical Completion Date within the time 
specified in the Contract. Voluntary shutdown or slowing of operations by the Contractor shall 
not relieve the Contractor of the responsibility to complete the work within the time(s) specified 
in the Contract. 
 
49. TIME FOR COMPLETION 
 
The Work shall be physically complete within the time specified in the Contract or as changed 
by the Owner’s Project Manager. 
 
Unless the Contract specifies otherwise, the Contract Time will be stated in “Working Days”, 
shall begin on the Notice to Proceed Date, and shall end on the Physical Completion Date. 
 
Each successive Working Day, beginning with the Notice to Proceed Date and ending with the 
Physical Completion Date, shall be charged to the Contract Time as it occurs except a Day or 
part of a Day that is designated a Non-Working Day or an Owner’s Project Manager determined 
Unworkable Day. 
 
The Owner’s Project Manager will furnish Contractor with a weekly report showing: 


• The number of Working Days charged against the Contract Time for the preceding week 
• The Contract Time in Working Days 
• The number of Working Days remaining in the Contract Time 
• The revised Physical Completion Date as applicable 
• The number of Non-Working Days 
• Any whole Days during the immediately preceding week that the Owner’s Project 


Manager declared to be an Unworkable Day 
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If the Contractor elects to work 10 hours a Day and 4 Days a week (a 4-10 schedule) and the fifth 
Day of the week in which a 4-10 shift is worked would ordinarily be charged as a Working Day 
then the fifth Day of that week will be charged as a Working Day whether or not the Contractor 
works on that Day.  
 
The Contractor will be allowed ten (10) Days after the date of each report in which to file a 
written notice of protest of an alleged discrepancy in the Contract Time as reported. Otherwise, 
the report will be deemed to have been accepted by the Contractor as correct. 
 
Unworkable Days may be granted for unsuitable weather and such other conditions beyond the 
control of the Contractor that prevent satisfactory and timely performance of the Work.  
 
50. SUSPENSION OF WORK 
 
The Contractor shall immediately suspend the Work or resume suspended Work only when 
ordered or authorized in writing to do so by the Owner’s Project Manager. The Owner’s Project 
Manager may suspend all or part of the Work and for such periods of time as the Owner’s 
Project Manager may deem proper if: 


• Unsuitable weather and such other conditions beyond the control of the Contractor occur 
that prevent satisfactory and timely performance of the Work  


• The Contractor does not comply with the Contract or the Owner’s Project Manager’s 
orders 


 
When ordered by the Owner’s Project Manager to suspend or resume Work, the Contractor shall 
do so immediately.  
 
If the Work is suspended for reason (1) above, the period of Work stoppage will be counted as 
Unworkable Days. The Owner’s Project Manager will set the number of Unworkable Days (or 
parts of Days) by deciding how long the suspension delayed the entire project.  
 
In order to be granted an Unworkable Day, the Contractor shall have been working vigorously on 
the affected work and this work shall be on the critical path as shown on the Contractor’s latest 
CPM schedule. The Contractor may be granted one Unworkable Day when weather or other 
conditions beyond the control of the Contractor prevent work for a period greater than 1/2 of a 
Working Day. 
 
If the Work is suspended for reason (2) above, the period of Work stoppage will be counted as 
Working Days. The lost Work time, however, shall not relieve the Contractor from any Contract 
responsibility.  
If the Contractor believes that the performance of the Work is suspended, delayed, or interrupted 
for an unreasonable period of time and such suspension, delay, or interruption is the 
responsibility of the Owner, the Contractor shall immediately submit a written notice of dispute 
to the Owner’s Project Manager. No adjustment shall be allowed for any costs incurred more 
than 10-Calendar Days before the date the Owner’s Project Manager receives the Contractor’s 
written notice of protest.  
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The Owner’s Project Manager will determine if an equitable adjustment in cost or time is due as 
provided in this Section. The equitable adjustment for increase in costs, if due, shall be subject to 
the limitations provided in “Payment” Section, provided that no profit of any kind will be 
allowed on any increase in cost necessarily caused by the suspension, delay, or interruption.  
 
Request for extensions of time will be evaluated in accordance with the Time Extensions and 
Delays Section herein.  
 
The Owner’s Project Manager’s determination as to whether an adjustment should be made will 
be final as herein.  
 
No claim by the Contractor under this clause shall be allowed unless the Contractor has followed 
the procedures defined in the Dispute Section herein. 
 
51. MAINTENANCE DURING SUSPENSION 
 
In preparing for or during suspensions of the Work, the Contractor shall do whatever is necessary 
to prevent damage to or deterioration of the Work. The Contractor’s safety and maintenance 
responsibilities shall remain unchanged except for those assumed by the Owner under the 
conditions set forth in this Contract. 
 
52. TIME EXTENSIONS AND DELAYS 
 
52.1. General 
 
The Owner’s Project Manager considers the Contract Time sufficient to complete the Work. For 
this reason the Owner’s Project Manager will not grant a time extension for any reason other 
than those listed in this Section. 
 
The Contract will be extended for a period equivalent to the actual time the Work is suspended 
or delayed for an excusable reason. Entitlement, length of time extension, and applicable 
compensation will be determined by the Owner’s Project Manager. 
 
If the Work is suspended or delayed and the Contractor believes the reason for the suspension or 
delay is excusable or compensable, the Contractor shall submit to the Owner’s Project Manager a 
written notice requesting an adjustment in the Contract Time, in the costs, or both. To be 
considered, the request shall be submitted to the Owner’s Project Manager no later than ten (10) 
Days after the claimed suspension or delay occurs. The request shall state the reasons why the 
adjustment should be granted. Upon receipt, the Owner’s Project Manager will evaluate the 
Contractor's request and determine if the: 


• The portion of the Work that was delayed  
o Is on the critical path of the critical path schedule in effect at the time as specified in 


this Section below 
o Has increased in cost, time, or both as a result of such suspension or delay 


• Delay was caused by one or more conditions beyond the control of, and were not the fault 
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of, the Contractor or any of the Contractor’s Material person or Subcontractor at any 
approved tier 


• The suspension was not on an Unworkable Day 
• Performance was not suspended or delayed by any other cause 
• Adjustment is provided for or specifically excluded, under any other term or condition of 


this Contract 
 
If the Owner’s Project Manager agrees that an adjustment is warranted considering all evaluation 
criteria stated in items 1 through 5 immediately above, the Owner’s Project Manager will make 
an adjustment in Contract Time, or in cost, or in both (excluding profit) and modify the Contract 
accordingly. No adjustment will be allowed for any cost that was incurred by the Contractor 
more than ten (10) Days prior to the date the Owner’s Project Manager received the Contractor's 
written notice requesting an adjustment. The reasons for and times of extensions shall be 
determined by the Owner’s Project Manager and such determination shall be final pursuant to 
this Contract. Any disagreement with the Owner’s Project Manager's determination shall be 
pursued in accordance with the Dispute Section. 
 
The Contractor’s accepted critical path schedule in effect at the start of the claimed delay will be 
used to evaluate the extent of the delay and the claimed delay’s impact on the Contract Time. 
The Contractor shall be responsible for showing on this critical path schedule that the change or 
event: 


• Had a specific impact on the critical path, and except in cases of concurrent delay, was 
the sole cause of such impact 


• Could not have been avoided by re-sequencing of the Work or other reasonable 
alternative 


 
Failure of the Contractor to efficiently utilize all available time after the Notice to Proceed Date 
will be considered in evaluating requests for extensions of time. 
 
The granting of a time extension or granting payment of additional compensation or granting of 
both will be made by Change Order, except that time extensions and/or payment of additional 
compensation for suspensions of the Work on Days determined by the Owner’s Project Manager 
to have been Unworkable Days shall be in accordance with this Section. 
 
52.2. Non-Excusable Delays 
 
Non-excusable delays shall be those delays caused by factors within the Contractor’s control that 
could have been foreseen or avoided had the Contractor exercised due care, prudence, foresight, 
or diligence and pursued the Work vigorously and without unauthorized interruption. 
Non-excusable delays will not entitle the Contractor to an extension of time and will not be 
compensable. 
 
Non-excusable delays include, but are not limited to: 


• Delays caused by or resulting from the Contractor’s own Subcontractors or 
Materialpersons 
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• The Contractor’s lack of sufficient working capital 
• The default of the Contractor 
• The Contractor’s act or failure to act 
• The Contractor’s failure to procure Materials or to provide labor or to perform the Work 


according to the Contract 
• Changes, protests, increased quantities, or changed conditions that do not delay the 


completion of the Contract or prove to be an invalid or inappropriate time extension 
request 


• Delays caused by Contractor submittal as provided herein 
• Rejection of faulty or inappropriate equipment as provided herein 


 
The Contract may be terminated for a non-excusable delay. 
 
52.3. Excusable Delays 
 
52.3.1. General 
 
Excusable delays shall be those delays caused by one or more factors beyond the control and 
without fault or negligence of the Contractor.  
 
Excusable delays: 


• May be compensable 
• Will entitle the Contractor to an extension of time: 


o If the activities that are subject to the delay are on the critical path of the accepted 
critical path schedule in effect at that time 


o The Contractor has submitted a request for an extension of time within the prescribed 
time limits 


• Excusable delays shall be limited to: 
o Acts of nature 
o Acts of the public enemy 
o Acts of a government in its sovereign capacity 
o Acts or omissions or defaults of the Owner, or any of its officers and employees, 


including the Owner’s Project Manager, or of another Contractor employed by the 
Owner 


o Unforeseeable conditions not the fault of the Contractor 
o Fires or floods due to nature or other casualty for which the Contractor is not 


responsible 
o Epidemics 
o Quarantine restrictions 
o Unusual transportation delays (freight embargoes) 
o Strikes or combined actions of labor 
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o Unusually severe weather as determined by the Owner’s Project Manager:  
 Minimum requirements for unusually severe weather are monthly average 


temperature, precipitation, or precipitation events outside of two standard 
deviations of the historical weather data of the past nine years. Weather 
meeting the minimum requirements for unusually severe weather will be 
subject to evaluation based on its effect on active work. If the Contractor 
elects not to perform the Work during periods of normal inclement 
weather that does not qualify as unusually severe weather, and the 
Owner’s Project Manager does not grant an Unworkable Day(s), the 
Contractor will not be entitled to an extension of time.  


 Delays due to severe weather qualify as excusable provided that: 
• The Owner’s Project Manager has not already allowed it as an 


Unworkable Day under this Section 
• The Contractor timely filed a written notice of protest asserting 


that time the Owner’s Project Manager charged as a Working Day 
should have been allowed as an Unworkable Day or portion 
thereof 


• The Owner’s Project Manager responded to the Contractor’s 
written notice of protest of the previous item above with a written 
notice approving that time as an Unworkable Day or portion 
thereof 


o Any other conditions for which the Contract permits time extensions including but 
not limited to: 


 If a change increases the time to do any of the Work including unchanged 
Work 


 If the increased time is part of a dispute that is found to be valid 
 If a dispute or claim also involves a delay in completing the Contract and 


the dispute or claim proves to be valid 
 If a changed condition is determined to exist that caused a delay in 


completing the Contract 
 If the Owner’s Project Manager does not approve properly prepared and 


acceptable Shop Drawings within the specified time frame for review 
 If the performance of the Work is delayed as a result of damage by others 


not party to the Contract 
 If the performance of the Work is suspended, delayed, or interrupted for 


an unreasonable time that proves to be the responsibility of the Owner or 
other third party contractor 


o Exceptional causes not specifically identified in items above, provided the request 
letter proves the Contractor had no control over the cause of the delay and could have 
done nothing to avoid or shorten it. 


 
52.3.2. Compensable Delays 
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Compensation will be provided for an increase in cost of performance of the Work (excluding 
profit) if the performance of all or any part of the Work is suspended or delayed for an 
unreasonable period of time by an act of the Owner’s Project Manager or the Owner in the 
administration of the Work and such act is not expressly or implicitly authorized by the Contract; 
or by failure of the Owner’s Project Manager or Owner to act within a time period specified in 
the Contract (or if no time is specified, within a reasonable time). However, no adjustment will 
be made under this Section for a suspension or delay if: 


• The performance would have been suspended or delayed by any other cause including the 
fault or negligence of the Contractor 


• Compensation is provided for or excluded under any other provision of the Contract (i.e. 
Concurrent Delays) 


 
Compensable time extensions may be granted for reasons arising from the “CHANGES” or 
“CHANGED CONDITIONS (DIFFERING SITE CONDITIONS)” Contract provisions. 
However, a time extension granted under the “CHANGES” or “CHANGED CONDITIONS 
(DIFFERING SITE CONDITIONS)” Contract provisions shall not be considered a delay or 
suspension of the Work as defined in this Section. If the Contractor believes an excusable delay 
is compensable, the Contractor shall immediately submit a written request for adjustment as 
specified in this Section. The Owner’s Project Manager will determine if an equitable adjustment 
in cost or time is due. The equitable adjustment for increase in costs, if due, shall be subject to 
the limitations provided in the Payment Section provided that no profit of any kind will be 
allowed on any increase in cost necessarily caused by the suspension, delay, or interruption. 
 
The Owner’s Project Manager’s determination as to whether an adjustment should be made will 
be final unless the decision is disputed in accordance with the dispute resolution procedures 
specified in the Dispute Section. 
 
52.3.3. Non-Compensable Delays 
 
Non-compensable delays are delays to the completion of the Work arising from conditions 
beyond the control and without fault or negligence of the Contractor, the Owner’s Project 
Manager, or the Owner. Non-compensable delays include, but are not limited to: 


• Acts of nature 
• Acts of the public enemy 
• Fires 
• Floods due to nature 
• Epidemics and quarantine restrictions 
• Unusual transportation delays (freight embargoes) 
• Strikes or combined actions of labor 
• Unusually severe weather 
• Delays of Subcontractor or Material person at any tier 
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52.3.4. Concurrent Delays 
 
Concurrent delays are those delays where progress on critical path activities is impeded over the 
same period of time due to causes attributable to both the Contractor, and Owner’s Project 
Manager or Owner. In the event of a concurrent delay, neither party shall be entitled to 
compensation from the other over the period of time that concurrency of delay exists.  
 
53. FINAL PAYMENT 
 
Acceptance by the Contractor of the final payment shall be and shall operate as a release to the 
Owner from the Contractor: 


• All claims and all liabilities of the Owner, other than claims in stated amounts which 
have been asserted pursuant to the Dispute and Claim Resolution process as described in 
the Dispute Section 


• For all things done or furnished in connection with the Work 
• For every act and neglect by the Owner 
• For all other claims and liability relating to or arising out of the Work 


 
A payment (monthly, final, or otherwise) shall not: 


• Release the Contractor or the Contractor's Surety from any obligation required under the 
terms of the Contract or the Contract Bond 


• Preclude the Owner from recovering damages, setting penalties, or obtaining such other 
remedies as may be permitted by law 


 
54. DEMURRAGE 
 
Once a shipment date has been mutually agreed, the product is prepared for shipment, or the 
product has been shipped; and if the product cannot be received by the Owner when ready due to 
any cause not attributable to the Proposer, Owner will immediately notify Proposer and then 
Proposer will make arrangements to either ship Products to a storage facility, including a facility 
within the place of manufacture, or to an agreed freight forwarder. Proposer shall ensure that all 
storage conditions are satisfied for the safe long term storage of the product per the Proposers 
previously documented storage requirements. If Proposer places Products in storage the 
following conditions shall apply: 
 
54.1. Proposer Product Storage Conditions 
 


• Title and all risk of loss or damage shall remain with the Proposer 
• Any amounts otherwise payable to Proposer upon delivery or shipment shall be payable 


upon presentation of Proposer’s invoices 
• All expenses and charges incurred by Proposer, such as preparation for and placement 


into storage, handling, inspection, preservation, insurance, storage, demurrage, removal 
and any taxes shall be payable by Owner upon submission of Proposer’s invoices 


• When conditions permit and upon payment of all amounts due hereunder, Proposer shall 
promptly resume delivery of Products to the originally agreed point of delivery.  
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54.2. Proposer Transit Responsibility 
 
When a Product is in transit and cannot be delivered to the designated location (for example to 
the equipment pad) due to any cause attributable to the Proposer, the Proposer shall be fully 
responsible for all expenses and charges, such as for preparation for and placement into storage, 
handling, inspection, preservation, insurance, storage, demurrage, removal and any taxes and any 
related expenses incurred by the Owner; and when conditions permit, Proposer shall promptly 
resume delivery of Products to the originally agreed point of delivery. As applicable, Proposer 
shall ensure that all storage conditions are satisfied for the safe storage duration of the product 
per the Proposers previously documented storage requirements.  
 
55. SITE SECURITY 


 
Unless otherwise negotiated, site security for the Contractor’s equipment shall be the sole 
responsibility of the Contractor. 
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Addendum 11

Updated on: 1/16/14



The following is additional information regarding Request for Proposal # SCL-1199 titled Denny Substation Major Equipment released on 11/1/13.  The “New” due date and time for responses is 1/21/14, 3:00PM (Pacific).  This addendum includes both questions from prospective proposers and the City’s answers, and revisions to the RFP. This addendum is hereby made part of the RFP and therefore, the information contained herein shall be taken into consideration when preparing and submitting a bid/proposal.

		Item #

		Date Received

		Date Answered

		Vendor’s Question

		City’s Answer

		RFP Revisions



		Addendum 1



		1

		11/4/13

		11/7/13

		For HV (115kV) GIS’s standard, can we quote with IEC standard? As I checked spec, I couldn’t find IEC….

		We listed IEC and other standards in a general list of standards in section 3 of the master specification.  Throughout the specifications, we also list specific standards, when a standard is called out after Section 3 of the Master Specification and it is not utilized or is deviated from by the manufacturer, we expect an exception to be taken and an explanation to be provided.  We encourage using IEEE where available standards exist, then IEC only when IEEE are not available. If a manufacturer is specific to IEC, they need to meet or exceed IEEE requirements.

		



		2

		11/5/13

		11/7/13

		In the Master Equipment Specification section 15 a table is provided under section 15.2, the ASPEN and Power World models appear to be missing from the RFP; can they please be provided.

In the same document tables 1 through 9 (except table 2) have data that can only be determined through studies. Is the City of Seattle's expectation that all vendors will do studies as part of the bid process. 

		Yes, we do expect the vendors to perform studies as part of the bid process.

Power World Files will be available soon after the Pre-bid to all interested vendors.

		



		Addendum 2



		3

		11/7/13

		11/12/13

		Master Equipment Specification, Rev A, pg 14, Section 15.1:  This specification references EXHIBIT B which could not be located in the specification documents.  Please clarify and/or provide the referenced Exhibit.

		Exhibit B was incorporated into the RFP and can be found in Section 7 of the RFP, subsection 6 (Technical Data Bid Form), in the embedded spreadsheet "Supplier Technical Bid Data.xls"

		



		4

		11/7/13

		11/12/13

		Master Equipment Specification, Rev A, pg 15, Section 15.2:  The table references ASPEN model (“Denny_Ultimate_2012_PE_A.olr”) and PowerWorld Model (“22HS2_DennyPHase3_NS2300_1N1.pwb”).  Please provide these referenced attachments.

		The Power World study file is 14 MB and the Aspen Model is about 2.5 MB and there is also a .txt file.


Power World Files will be available soon after the Pre-bid

		



		5

		11/7/13

		11/12/13

		Master Equipment Specification, Rev A, pg 22, Section 15.12, TABLE 4:  Please indicate the circuit breaker current ratings for “FEEDER 1” and “FEEDER 2” or, alternatively, provide associated distribution loads such that the CONTRACTOR may perform their own studies to determine the best ratings.

		Feeder breakers are 1200 Amps for both Feeder 1 and Feeder 2 in Master Equipment Specification; Rev A, pg 22, Section 15.12, TABLE 4.

		



		6

		11/7/13

		11/12/13

		EXHIBIT D:  Multiple parties are identified in the Division of Responsibility Matrix.  Please clarify which party or parties (ie: “S”, “AE”, “E”, “C”, or “T”) represent the  CONTRACTOR’s scope of work with respect to this RFP.

		It is a bit difficult to see the description but it is in the banner below the title.  S=SCL, AE=Architect/Engineer, E=Equipment Supplier (Contractor for this RFP), C=Construction Contractor (third party contractor that builds the substation), T=Testing Contractor (third party testing contractor)

		



		7

		11/7/13

		11/12/13

		EXHIBIT E:  Please provide the subject data in an electronic database format (ie: EXCEL or other) which can then be used by the CONTRACTOR to perform the requisite studies.

		See the attached Excel spreadsheet "Broad-Denny Load Profiles w Chart.xls"



[image: image1.emf]Broad-Denny Load  Profiles w Chart.xls






		



		8

		11/7/13

		11/12/13

		EXHIBIT I:  This exhibit references, “Electronic Model (PowerWorld & Text File).”  Please provide the referenced Electronic Model.

		These files are described above in the answer for #2.

		



		9

		11/12/13

		11/12/13

		We would like to add a clarification to the spec.  This should become section 1.7 of Exhibit A4 (13.8kV Metal Enclosed Switchgear):

		The 13.8 kV Switchgear shall be placed over an open vault where the underside will only be supported along the east and west sides.  The equipment supplier shall provide equipment anchoring to the vault/foundation on the east and west side exteriors.

		Change to Exhibit A4 document of the RFP. Added section 1.7 as described to the left.



		10

		11/12/13

		11/12/13

		Some vendors are having trouble opening up the RFP. I have attached a copy of the RFP to the right for all vendors having such trouble.

		

[image: image2.emf]RFP-SCL-1199  Denny Substation Major Equipment.doc




		



		Addendum 3



		11

		11/13/13

		11/15/13

		A summary of the Pre-Bid Meeting held on 11/13/13 are embedded in the column to the left for your reference.

		

[image: image3.emf]Pre-Bid Meeting  Minutes.doc




		



		12

		11/13/13

		11/15/13

		Per Question #2 above: In the Master Equipment Specification section 15 a table is provided under section 15.2, the ASPEN and Power World models appear to be missing from the RFP; can they please be provided.

In the same document tables 1 through 9 (except table 2) have data that can only be determined through studies. Is the City of Seattle's expectation that all vendors will do studies as part of the bid process. 

		Yes, we do expect the vendors to perform studies as part of the bid process.

In order to receive a copy of the Power World Files and other files. Please complete and return a signed copy for the Non-Disclosure Agreement (NDA) below:




[image: image4.emf]Non_Disclosure_Agre ement_Instructions1016- revised with public text removed-101013 (3).doc




		



		13

		11/14/13

		11/15/13

		Can you  provide the power flow data in PSS®E’s RAW file format? I believe the PowerWorld software can do that.

		SCL can provide the power flow data in PSS/E’s RAW format but can’t guarantee that it will be a usable model.  The tool provided by PowerWorld to convert into the RAW format is not flawless.  Neither SCL nor it's consultant team will be responsible for errors in the converted model nor will either check the converted model.

		



		14

		11/14/13

		11/15/13

		You are asking for Harmonic Screening study. Is this necessary at this stage. What’s the source of harmonics? Are harmonics a concern in general?

		The scope of the harmonic screening study should be limited to the 13.8 kV bus.  The expectation is that the impedance at the 13.8 kV is plotted against frequency so that resonant points can be identified.  Plots should be developed for all possible switching combinations of the 13.8 kV capacitor bank.  Information on harmonic sources on the 13.8 kV system will not be provided and it is expected that there will be no harmonic sources within the substation.

		



		15

		11/14/13

		11/15/13

		Denny substation will be supplying a 13.8 kV underground distribution secondary network. Would the studies (power flow, short circuit, relay coordination) include the secondary network? If this is the case, could you provide the secondary network data?

		The studies do not include the 13.8 kV distribution network and no data related to the 13.8 kV network will be provided.  Relay coordination is not included in the scope of the work.  Although, consideration should be given to the placement of CTs and PTs for alternate configurations to accommodate accurate metering and adequate zones of protection.

		



		Addendum 4



		16

		11/19/13

		11/27/13

		What is the maximum load for each 13.8 kV section ( there is total 8 sections)?

		The maximum amount of load on a 13.8 kV section is dependent on what is connected to that section.  The loads should be distributed across to the bus to equalize the current across each section while meeting all the network reliability criteria.  We also don't want any bus section, tie or incoming main breaker to be sized to exceed the ability to use arc flash rated breakers/switchgear.

		



		17

		11/19/13

		11/27/13

		… Can SCL provide approximate load for each downstream feeder

		Each Subnet is rated for 45 MVA.  Each subnet contains six feeders therefore the load of each feeder is 7.5 MVA or 314 Amps.  

		



		18

		11/19/13

		11/27/13

		Can SCL allow network voltage variation such as +/- 10 % or +/- 12.5%. instead -4%,+2%?

		The voltage range of -4% to +2% is per SCL standard E1-4.1/NGE-40.  Although, a range of +/- 10% is common for contingency situations.  

		



		19

		11/19/13

		11/27/13

		From downstream load distribution sketch ( SK-1) we have seen that each 480 volt load center is fed from 4 feeder ( from 4 different section of 13.8 kV bus) - can SCL indicate us how many maximum feeder can be trip for each load in case any fault/emergency condition occurs ( whether 1 or 2 feeder out of 4 feed) in other words what is the redundancy?

		For any fault no more than 1 feeder per load may be tripped.  It is not acceptable to remove 2 or more feeders from any load for a single fault.

		



		20

		11/19/13

		11/27/13

		… Can we reduce number of bus section/bus tie breaker and distribute more than one feeder of same bus net from the same bus section.

		We can definitely discuss alternates.  We are open to unconventional approaches.  Other bus configurations that achieve the same level of reliability and operational flexibility as an 8 breaker ring are acceptable.  For a ring bus, less than 8 bus tie breakers/bus sections appears to be not acceptable - losing one section could violate our reliability criteria and losing two bus segments in a breaker failure scenario could leave the network or large loads in jeopardy.  Placing two feeders from the same bus section on the same subnet is not acceptable.  The loss of a single bus section in the ring bus should result in the loss of only 1 feeder per subnet.  A breaker failure event that results in the loss of two bus segments should result in the loss of no more than one source and no more than two feeders in any subnet and no more than one feeder to any large (4-feeder) customer (we realize this depends on feeder selection in the bus topology and this has been coordinated with the distribution design team).  This is part of the reasoning we drafted the 8 breaker ring and showed it as our draft but we are not tied to this as a solution.  We are open to better ways to achieve these objectives.

		



		21

		11/19/13

		11/27/13

		… Can SCL provide source impedance of 115 kV side and substation fault level/data at 115 kV side to compute the actual fault condition at 13.8 kV level.

		The 115 kV source impedance is in the ASPEN model.

		



		22

		11/20/13

		11/27/13

		Please provide the Power World file, “22hw1a_DennyPhase3_SN1500_PSAgen680.pwb” in either of the following formats:

•
PSSE .raw or .sav format, V33 or earlier


•
PSLF .raw or .sav format, V18 or earlier

We believe that Power World will allow the user to save the file in either of these formats.

		Yes, we can supply the power world file in PSS/E .raw format, V33.

Please send request for document to Presley.palmer@seattle.gov and we will provide the document via email. 


Document will only be provided to bidders who have completed a Non-Disclosure Agreement (NDA).

		



		Addendum 5
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		11/25/13

		12/2/13

		In the master Equipment Specification section 15.4.3 you ask for power factor compensation a way to have a power factor of between .99 leading or .99 lagging for no load through load condition. To achieve a power factor compensation for a range of no load through full load a FACTS device would be needed. Could you please clarify this section in more detail and let us know your expectation?

		Upon further detailed review of SCL planning criteria documentation it has been determined that the power factor can operate over a range of 0.97 lagging to Unity.  This statement revises the power factor range in 15.4.3 to 0.97 lagging to Unity.  Typically SCL observes our busses corrected to .99 lagging.  SCL present and longstanding practice has been to use capacitors for power factor correction at substations with networked distribution systems.  This is the plan for the Denny Substation.

		Power factor range in 15.4.3 revised from 0.99 to 0.97 lagging to Unity.
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		11/25/13

		12/2/13

		See original question above #3 (addendum 2)…in the addendums under question 3, we were told where to find Exhibit B.  We believe we are following your answer correctly but we cannot find it.  Could you please verify that this is the correct location

		Correction:  In the document development process, Exhibit B of the Technical Specifications was incorporated into the RFP and can be found in Section 7 of the RFP - OFFER SHEET AND MANDATORY SUBMITTALS, subsection 6 - Technical Data Bid Form (Mandatory), in the embedded spreadsheet "Supplier Technical Bid Data.xls".  Please note that this is a mandatory submittal and required to be completed and submitted electronically.  There is no longer any document called Exhibit B and there is no longer an Exhibit B in any portion of the technical specification.  Thanks for your understanding.
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		11/25/13

		12/5/13

		We have understood from various clause of the specification that, As a “equipment supplier “ will supply the 13.8kV cable between Transformer and switchgear, Grounding transformer and switchgear to capacitor bank, SST within the substation boundary. Cable outgoing from Switchgear to distribution network not in this contract.


Reference: Exhibit A4, A6, D and 2.1 Master Equipment Specification

		Yes, this Contractor supplies and installs 13.8kV power cable between the transformer and switchgear, power transformer and grounding transformer, switchgear and capacitor bank, switchgear and station service transformers and 115kV cable between the reactor and its custom GIS, BAAH GIS and power transformers, custom GIS for reactor and BAAH GIS.  Also the low 
oltage/control cable between the GIS and LCC and mounting the LCCs in the control building.  This includes all associated bracing, supports, accessories and terminations as required.  HPFF cable and terminations supplied and terminated by others (see other note for budget aloocation for Contractor supplied terminations)

		See Addendum #6
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		11/25/13

		12/5/13

		Since cable is directly connected with reactor , provision of outdoor type  surge arrester is not possible.


Reference: Exhibit A8 Cl.12 of Tech . spec. of series reactor.

		SCL may be able to be convinced that a surge arresters at the reactor or its custom GIS are not needed by a study or argument (qualitative or quantitative) but must be convinced no equipment insulation will be at risk.  The Broad side of the exsting Broad-East Pine HPFF transmission line cable will be terminated to the special GIS and that GIS will be connected to the reactor. The connection methodology may be determined by the contractor.  Use of arresters is SCL standard practice (though with different substation equipment architecture).

		See Addendum #6
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		11/25/13

		12/5/13

		Since there is direct cable connection between GIS and transformer, provision of outdoor type surge arrester is not possible.


Reference: Exhibit A3 Cl. 11 of Tech . spec. of  Transformer.

		SCL may be able to be convinced that a surge arresters are not needed by a study or argument (qualitative or quantitative) but must be convinced that no equipment insulation will be at risk. Use of SA's are SCL standard practice (though with different substation equipment architecture).

		See Addendum #6
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		11/25/13

		12/5/13

		We have received two different material spec:


1) SCL Material Standard No. 6015.00 eff. 06/03/13  Medium voltage cable


2) SCL Material Standard No. 6025.60  15kV, 3-1/C, EPR Insulated, Shielded Cable


Please confirm which specification to follow?


Ref: Spec. Exhibit A9

		The Contractor may choose either standard as allowed by technical specification requirements, please use EPR cable from supplier's listed.

		See Addendum #6
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		11/25/13

		12/5/13

		We understand that AC and DC distribution panel for 13.8 kV switchgear shall be supplied by equipment supplier.  Any other AC panel, DC panel,  Battery & Charger  for entire system is not equipment supplier's scope.


Ref: Cl. 2.3 of Master Equipment Specification, Cl 1.2, Exhibit A4, 13.8 kV switchgear

		Correct, there is a requirement for ac and dc panels in the 13.8kV switchgear building.  The batteries, battery chargers and other ac and dc panels will be supplied by the other contractor providing the control building (not this contract).

		See Addendum #6
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		11/25/13

		12/5/13

		We understand this is not a part equipment supplier's scope:


Ref: Cl. 15.7.3 of Master Equipment Specification, (Direct lightning/shielding design)

		Correct, shielding for lightning and the associated installation is the responsibility of the others.

		See Addendum #6
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		11/25/13

		12/5/13

		Please provide  the dwg / dgn files of drawing No E109, E-100, E-101, E-110, E-170, E-160, E-300, E-301, E-150:


Ref: RFP drawings soft copy

		Files will be provided

		See Addendum #6
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		11/25/13

		12/5/13

		The Beckwith paralleling module M-0115 (exhibit A3, section 7.2) states to allow for paralleling 3 transformers.  But ultimately when phase 3 is complete there will be 4 transformers. Please clarify how many transformer shall be consider for beck width module:

		A total of number of 4, 115:13.8 kV transformers in the ultimate design. An alternative design that uses three transformers was requested.  Thanks.

		See Addendum #6



		

		11/25/13

		12/5/13

		Please provide the 115 kV HPFF cable and termination kit information to design our reactor and reactor breaker.


Ref: Cl. 1.3 Master Equipment spec

		Supplying the HPFF cable, supplying terminations for and terminating the HPFF cable shall be the responsibility of another contractor.  We understand that the successful RFP Contractor has to match that termination and this detailed information is unknown at this time.  Please budget $75,000 (including all costs, install costs and associated components required for install) for the 6 individual terminations and 2 spares sets of terminations and kits for install.

		See Addendum #6
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		11/25/13

		12/5/13

		What is the Input voltage variation at 115 kV side

		The allowable steady-state range for normal operation is between 1.0 and 1.05 per unit. However I am unsure if this precisely answers the question.

		See Addendum #6
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		11/25/13

		12/5/13

		What is the maximum load for any  13.8 kV feeder

		The maximum amount of load on a 13.8 kV section is dependent on what is connected to that section.  The loads should be distributed across to the bus to equalize the current across each section while meeting all the network reliability criteria.  We also don't want any bus section, tie or incoming main breaker to be sized to exceed the ability to use arc flash rated breakers/switchgear.

		See Addendum #6
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		11/25/13

		12/5/13

		CanSCL can provide approximate load for each downstream feeder

		Each Subnet is rated for 45 MVA.  Each subnet contains six feeders therefore the load of each feeder is 7.5 MVA or 314 Amps.

		See Addendum #6
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		11/25/13

		12/5/13

		Can SCL allow network voltage variation  +/- 10 %  at 13.8 kV bus.

		The voltage range of -4% to +2% is per SCL standard E1-4.1/NGE-40.  Although, a range of +/- 10% is common for contingency situations.

		See Addendum #6
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		11/25/13

		12/5/13

		From downstream load distribution sketch ( SK-2) we have noticed that each 480 volt load center is fed from 4 feeder ( from 4 different section of 13.8 kV bus). We request to indicate  how many maximum feeder can be tripped for each load in case any fault/emergency condition occurs ( whether  2 feeders out of 4 feeder can be out of service)

		For any fault no more than 1 feeder per load may be tripped.  It is not acceptable to remove 2 or more feeders from any load for a single fault.

		See Addendum #6



		Addendum #6
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		11/21/13

		12/13/13

		in the addendums under question 3, we were told where to find Exhibit B.  We believe we are following your answer correctly but we cannot find it.  Could you please verify that this is the correct location?

		In the document development process, Exhibit B of the Technical Specifications was incorporated into the RFP and can be found in Section 7 of the RFP - OFFER SHEET AND MANDATORY SUBMITTALS, subsection 6 - Technical Data Bid Form (Mandatory), in the embedded spreadsheet "Supplier Technical Bid Data.xls".  Please note that this is a mandatory submittal and required to be completed and submitted electronically.  There is no longer any document called Exhibit B and there is no longer an Exhibit B in any portion of the technical specification.  Thanks for your understanding.
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		12/6/13

		12/13/13

		Request made for ASPEN model converted the PSS/E .raw V32 format.  

		ASPEN model converted the PSS/E .raw V32 format are available by request for all who have signed the NDA.

Please email buyer confirming you have provided NDA. Data will be sent via the SCL team.
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		11/25/13

		12/13/13

		We have understood from various clause of the specification that, As a “equipment supplier “ will supply the 13.8kV cable between Transformer and switchgear, Grounding transformer and switchgear to capacitor bank, SST within the substation boundary. Cable outgoing from Switchgear to distribution network not in this contract.

Reference: Exhibit A4, A6, D and 2.1 Master Equipment Specification

		Correct, this Contractor supplies and installs 13.8kV power cable between the transformer and switchgear, power transformer and grounding transformer, switchgear and capacitor bank, switchgear and station service transformers and 115kV cable between the reactor and its custom GIS, BAAH (breaker and a half) GIS and power transformers, custom GIS for reactor and BAAH GIS.  Also the low voltage/control cable between the GIS and LCC and mounting the LCCs in the control building.  This includes all associated bracing, supports, grounding, accessories and terminations as required. Essentially all cable between Contractor furnished equipment is to be furnished and installed by the Contractor.  HPFF cable and terminations supplied and terminated by others (see other note for budget allocation for Contractor supplied terminations).

Answer Replaces answer to question #25 above in addendum #5.

		 Answer Replaces answer to question #25 above in addendum #5.
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		11/25/13

		12/13/13

		Since cable is directly connected with reactor , provision of outdoor type  surge arrester is not possible.


Reference: Exhibit A8 Cl.12 of Tech . spec. of series reactor.

		SCL understands that the use of outdoor surge arresters will probably not be feasible for the Denny substation.  If arresters are necessary they may have to be enclosed arresters such as those used with GIS systems.  SCL may be able to be convinced that a surge arresters at the reactor or its custom GIS are not needed by a study or argument (qualitative or quantitative) but must be convinced no equipment insulation will be at risk.  The Broad side of the existing Broad-East Pine HPFF transmission line cable will be terminated to the special GIS and that GIS will be connected to the reactor. The connection methodology may be determined by the Contractor.  Use of arresters is SCL standard practice (though with different - air insulated - substation equipment architecture).

Answer Replaces answer to question #26 above in addendum #5.
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		11/25/13

		12/13/13

		Since there is direct cable connection between GIS and transformer, provision of outdoor type surge arrester is not possible.


Reference: Exhibit A3 Cl. 11 of Tech . spec. of  Transformer.

		SCL understands that the use of outdoor surge arresters will probably not be feasible for the Denny substation.  If arresters are necessary they may have to be enclosed arresters such as those used with GIS systems.  SCL may be able to be convinced that a surge arresters at the transformers or other equipment are not needed by a study or argument (qualitative or quantitative) but must be convinced no equipment insulation will be at risk.  Use of SA's are SCL standard practice (though with different - air insulated - substation equipment architecture).

Answer Replaces answer to question #27 above in addendum #5.
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		11/25/13

		12/13/13

		We have received two different material spec:


3) SCL Material Standard No. 6015.00 eff. 06/03/13  Medium voltage cable


4) SCL Material Standard No. 6025.60  15kV, 3-1/C, EPR Insulated, Shielded Cable


Please confirm which specification to follow?


Ref: Spec. Exhibit A9

		The Contractor may choose either standard as allowed by technical specification requirements, please use EPR cable from suppliers listed.

Answer Replaces answer to question #28 above in addendum #5.
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		11/25/13

		12/13/13

		We understand that AC and DC distribution panel for 13.8 kV switchgear shall be supplied by equipment supplier.  Any other AC panel, DC panel,  Battery & Charger  for entire system is not equipment supplier's scope.


Ref: Cl. 2.3 of Master Equipment Specification, Cl 1.2, Exhibit A4, 13.8 kV switchgear

		Correct, there is a requirement for ac and dc panels in the 13.8kV switchgear building.  The batteries, battery chargers and other ac and dc panels will be supplied by the other contractor providing the control building (not this contract).

Answer Replaces answer to question #29 above in addendum #5.
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		11/25/13

		12/13/13

		We understand this is not a part equipment supplier's scope:


Ref: Cl. 15.7.3 of Master Equipment Specification, (Direct lightning/shielding design)

		Correct, shielding for lightning and the associated installation is the responsibility of the others.

Answer Replaces answer to question #30 above in addendum #5.
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		11/25/13

		12/13/13

		Please provide  the dwg / dgn files of drawing No E109, E-100, E-101, E-110, E-170, E-160, E-300, E-301, E-150:


Ref: RFP drawings soft copy

		Files will be provided.


Answer Replaces answer to question #21 above in addendum #5.
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		11/25/13

		12/13/13

		The Beckwith paralleling module M-0115 (exhibit A3, section 7.2) states to allow for paralleling 3 transformers.  But ultimately when phase 3 is complete there will be 4 transformers. Please clarify how many transformer shall be consider for beck width module:

		A total of number of 4, 115:13.8 kV transformers in the ultimate design with an initial quantity of 3 transformers.

Answer Replaces answer to question #31 above in addendum #5.

		



		48

		11/25/13

		12/13/13

		Please provide the 115 kV HPFF cable and termination kit information to design our reactor and reactor breaker.


Ref: Cl. 1.3 Master Equipment spec

		Supplying the HPFF cable, supplying terminations for and terminating the HPFF cable shall be the responsibility of another contractor.  We understand that the successful RFP Contractor has to match that termination and this detailed information is unknown at this time.  Please budget $75,000 (including all costs, install costs and associated components required for install) for the 6 individual terminations and 2 spares sets of terminations and kits for install.

Answer Replaces answer to question #32 above in addendum #5.
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		11/25/13

		12/13/13

		What is the Input voltage variation at 115 kV side

		The allowable steady-state range for normal operation is between 1.0 and 1.05 per unit. However I am unsure if this precisely answers the question.

Answer Replaces answer to question #33 above in addendum #5.
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		11/25/13

		12/13/13

		What is the maximum load for any  13.8 kV feeder

		Each Subnet is rated for 45 MVA.  Each subnet contains six feeders therefore the load of each feeder is 7.5 MVA or 314 Amps. The maximum loading is 420 Amps.

Answer Replaces answer to question #34 above in addendum #5.
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		11/25/13

		12/13/13

		CanSCL can provide approximate load for each downstream feeder

		Each Subnet is rated for 45 MVA.  Each subnet contains six feeders therefore the load of each feeder is 7.5 MVA or 314 Amps. The maximum loading is 420 Amps.

Answer Replaces answer to question #35 above in addendum #5.
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		11/25/13

		12/13/13

		Can SCL allow network voltage variation  +/- 10 %  at 13.8 kV bus.

		The voltage range of -4% to +2% is per SCL standard E1-4.1/NGE-40.  Although, a range of +/- 10% is common for contingency situations.

Answer Replaces answer to question #36 above in addendum #5.
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		11/25/13

		12/13/13

		From downstream load distribution sketch ( SK-2) we have noticed that each 480 volt load center is fed from 4 feeder ( from 4 different section of 13.8 kV bus). We request to indicate  how many maximum feeder can be tripped for each load in case any fault/emergency condition occurs ( whether  2 feeders out of 4 feeder can be out of service)

		For any fault no more than 1 feeder per load may be tripped.  It is not acceptable to remove 2 or more feeders from any load for a single fault.

Answer Replaces answer to question #37 above in addendum #5.
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		12/13/13

		Requests to extend Sealed Proposal due date.

		SCL has agreed to extend the due date for Sealed Proposals from 1/6/14 to 1/13/13.

		Revised Schedule:

Events
Date RFP Release 



11/01/13


Pre-Proposal Conference


11/13/13 1:00 PM


Deadline for Questions



12/22/13


Sealed Proposals Due to the City


1/13/14 3:00 PM


Vendor Presentation*


January 21-24, 2014


Proposal Workshop*



January 29- February 12, 2014


Best and Final Sealed Proposal Due to the City*


February 14-26, 2014


Announcement of Successful Proposer*


March 5, 2014


Contract Award and Start Date*

April 3, 2014

*Exact dates depend on number of bids reaching " Vendor Presentation" stage of process
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		12/11/13

		12/13/13

		Testing Changes Initiated by SCL. The change documents embedded to the right.



		

[image: image5.emf]Change 1.docx




 EMBED Word.Document.12 \s [image: image6.emf]Change 2.docx






[image: image7.emf]Change 3.docx




 EMBED Word.Document.12 \s [image: image8.emf]Change 4.docx






[image: image9.emf]Change 5.docx




		Revisions to:

-Exhibit A6, Technical Requirements, 13.8kV Zigzag Transformer;




[image: image10.emf]Change 1.docx




-Exhibit A3, Technical Requirements, Three Phase Power transformer with LTC;




[image: image11.emf]Change 2.docx




[image: image12.emf]Change 3.docx




-Exhibit A8, Technical Requirements, 115kV OIL INSULATED SERIES REACTOR;




[image: image13.emf]Change 4.docx




-Exhibit A2, Technical Requirements, 115kV GAS INSULATED SERIES REACTOR.




[image: image14.emf]Change 5.docx
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		12/9/13

		12/17/13

		For the series reactor we looked at the values 1400A and 6ohms and size it at around 30MVAr not 14MVAr. Please confirm how we should proceed.



		At the line current of 1,400 Amps SCL calculates that all three phases of the 6 ohm series inductor will consume approximately 35.3 MVARs.
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		12/16/13

		12/17/13

		After reviewing bid docs a few times, I need further explanation of what we as manufactures will be bidding.  In the Bid doc review meeting I heard that the City would be buying the gear and services on this RFP only. And there would be a separate “public works” RFP for all labor, pipe , wire and all other. 


When your SCL RFP 1199 it refers to the “contractor” many times.  This looks like an EPC bid document not strictly parts and services in which I was led to believe from bid review.

Could you please provide clarity?

		RFP SCL-1999 is for the purchase and install of 
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		Drawing :  Control building equipment Plan.  We have understood from the drawing that, GIS LCCs are installed in Control building. We recommend  LCCs shall be installed near to GIS equipment for operation requirement.

		SCL has internally decided to place the LCCs in the control building as shown.  However we would consider discussing the option of placing LCCs outdoors during the workshops.  The drawing are to scale and can be used for estimating cable lengths from the GIS to the equipment within the control building via cable trench.  
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		Drawing :  Control building equipment Plan.   Please confirm LCC shall be near GIS and if not what shall be the distance between LCC and GIS slab to estimate cable. from GIS to control room

		See #56
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		Drawing :  Control building equipment Plan.   Similarly for Reactor GIS  we suggest LCC near to GIS and if not what will be approximate distance

		See #57
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		Exhibit A4, A6, D and 2.1 Master Equipment Specification, In clause 1.5 clearly indicates owner will supply and install 15 kV cables ( not by equipment supplier )and we understood from addendum 5 that cable shall be supplied by equipment supplier, but in the layout drawing no dimension/distance is provided to estimate the cable length

		See Item #40.  The drawings are to scale and can be used for estimating cable lengths.
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		Exhibit A4, clause 1.5 of 13.8 kV switchgear specification.  Please confirm which one is correct and provide approximate length and confirm variation in length will be reimbursed by owner

		The length of all Contractor provided cables is the responsibility of the contractor through completion
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		Pre bid meeting notes.  We noted that data, dimension and loading etc. for 13.8 kV building design shall be provided by equipment supplier. Please confirm 13.8 kV building supply is not in equipment supplier scope

		The Contractor is responsible for all the contents and the enclosure of the 13.8kV switchgear as a complete package.  Most cables will be wall mounted in the vault below the switchgear.  However, there will be some under hung cables/trays that will be supported by the switchgear structural frame (contractor to provide provisions for cable support).  Please refer to the attached conceptual cable support sketch.

		

[image: image15.emf]Switchgear Vault  Racking Sketch.pdf






		64

		

		

		Pre bid meeting notes.   If equipment supplier is to provide 13.8 kV building what shall be the control room dimension associated with 13.8 kV building

		The size of the control room shall be determined by the Contractor per Ex A4 Section 18.
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		Addendum 5 , Q&A sl no 29.   Clause 1.3 stated that owner will provide cables from the control building to switchgear

		This is correct for 600 Volt and less rated cables between the control building and the switchgear.
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		Exhibit A4, clause 1.3,  Please clarify what AC, DC panel and cables to be considered by equipment supplier

		AC and DC panels are described in detail in Exhibit A4, 16.5. Control Power Panelboards and Circuits.  Please provide detailed questions.  Contractor shall design, supply and install all wiring from AC and DC panels to devices in the switchgear.  The cable supplying power to the ac and dc panels shall be installed by others.
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		General - GIS Over head Crane requirements.   We understand substation will be covered by over all structural enclosure and no overhead crane is anticipated for GIS area.




		The present design does not include any overhead visual screening element or overhead structural enclosure and no permanent crane is planned to be installed.  SCL would consider proposal for crane and cover for GIS area. 
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		General - GIS Over head Crane requirements.    Please confirm whether equipment supplier need to provide any other type of crane.

		If the Contractor/Supplier plans to use a crane during construction, they will need to provide the crane.   SCL would consider proposal for a permanent crane and cover for GIS area.
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		General - Engineering Layout and Design.   As a "equipment supplier" will submit the our product drawings and data for your review /  layout design. Detailed Engineering design for this Deny substation not in our scope. Pls confirm our understanding.

		Detailed engineering design for items not supplied by the Contractor /Supplier will be the responsibility of others.
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		GIS grounding -  There will be some ground grid under the concrete slab for GIS equipment and support grounding, Please confirm all these ground grid and required connector shall be provided by others.

		The ground grid and ground grid connection design will be performed by others.  The grounding systems on all Contractor provided equipment shall be provided by the Contractor.
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		Master Equipment Specification  Rev A - Page - 21 /Table 3 - Power Transformers.   Is it acceptable to change the XFMRs winding configuration shown on Table 3? Like Delta/Wye instead Wye/Delta

		This is SCL standard transformer phase rotation but we would consider an alternate proposal.
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		Exhibit - A3 - Power Transformer.   On the Power Transformers,  Is Toshiba Heat Recovery System Required?

		This is requested to be bid as an option.
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		Exhibit - A3 - Power Transformer.   Are the transformers radiators to be supplied all stainless steel or all galvanized steel?  Or are Radiator Tubes and Heaters to be welded of dissimilar metals?

		Radiators shall be either all stainless steel or all galvanized steel.
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		Exhibit - A3 - Power Transformer, Clause 6.3.   OLTC regulation range according to the spec will regulate the voltage, DETC will not be provided

		DETC is desired by Owner.  See Ex A3 Section 5.  Please clarify if DETC is not possible.
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		Exhibit - A3 - Power Transformer, Clause 6.3.   Per customer's specification 12.2, LV chamber will be on ANSI segment 1 and HV cable box on ANSI segment 3. If OLTC is located on ANSI segment 2, we will have only ANSI segment 4 available for radiators, it is not enough. We need to separate the cooling bank from main unit, please confirm.

		Owner will consider alternate layouts to avoid a separate cooling bank from the main unit.  However it is assumed that the cable terminations would not use the entire horizontal space of the side of the transformer on which they are terminated.  Owner prefers radiators directly connected to the tank.
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		General – SLD.   Is the purpose of the 8 ring bus to equalize the 15kV potential at each main bus?

		No, the purpose of the 8 ring bus was to have a representative (N-1) 15kV bus to show as an example that met objectives for the RFP.  SCL considered not showing a 15kV bus configuration in the RFP drawings.  The 13.8kV configuration is to be determined by the Contractor so long as it meets the system performance criteria.
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		Drawing No E300, E 301.   Though it is not specifically mentioned anywhere in the RFP, we presume from various discussion and from these drawings that the substation will be covered by overall steel enclosure/shed.

		Neither the substation nor individual major electrical components are presently planned to be covered.
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		Addendum 5.   ABB is still awaiting the files requested in item 31.

		Yes, we can supply the AutoCAD files supplied as pdf files with the bid package.


Please send request for documents to Presley.palmer@seattle.gov and we will provide the document via email. 


Non-Disclosure Agreement (NDA) not required.
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		We have so many products Seattle City Light has used in other upgrade projects we are pooling these companies together (such as SEL and HICO) to form a bid for Denny substation large equipment.  Can you please supply the technical specifications for this project?  Can we get substation drawings for Denny as well?  We are getting a late start on pooling our resources, is there any chance to get an extension? 

		See #81 for an extension, #76 for drawings, RFP and addendums are available at  http://www.seattle.gov/purchasing/  
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		After reviewing bid docs a few times, I need further explanation of what we as manufactures will be bidding.  In the Bid doc review meeting I heard that the City would be buying the gear and services on this RFP only. And there would be a separate “public works” RFP for all labor, pipe , wire and all other. 


When your SCL RFP 1199 it refers to the “contractor” many times.  This looks like an EPC bid document not strictly parts and services in which I was led to believe from bid review.


Could you please provide clarity.




		The language used may be difficult to follow and this contract is a hybrid document.  This is a procurement contract that includes some substantial technical studies with some site installation work.  The word “Contractor”
 is used to refer to the winning proposal.  This is not a typical supply contract, nor a typical supply and install contract so the wording may appear confusing.  A key component to having the successful proposal is being able to meet the technical requirements presented in the RFP and proving so buy performing the required studies.
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		For the series reactor we looked at the values 1400A and 6ohms and size it at around 30MVAr not 14MVAr. Please confirm how we should proceed.




		At the line current of 1,400 Amps SCL calculates that all three phases of the 6 ohm series inductor will consume approximately 35.3 MVARs.
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		We are in serious doubt of being able to respond by the due date due if we are to meet a requirement located in Master Specification Rev A section 15.1    This is not called out as mandatory in the RFP section 7 OFFER SHEET AND MANDATORY SUBMITTALS.


 


We do plan to discuss and perhaps include aspects of our studies we are doing in our Technical responses  but not a complete study as referenced in the Master Specification noted above.  Will this be acceptable and deemed responsive?  WE NEED TO GET A RESPONSE VERY QUICKLY if we are to get approval internally to do further study work and proposal preparation.




		Clarification to Master Specification Exhibit A, Section 15.1:  It is strongly encouraged that the listed studies be performed to accurately determined equipment ratings for the proposal.  At a minimum Power Flow and Short Circuit studies shall be submitted with proposal. Harmonic screen, transient analysis and insulation coordination studies may be omitted from proposal and submitted immediately after award to SCL by the Contractor.  All risk (schedule and cost) associated with not performing these studies as part of the proposal process shall be the sole responsibility of the Contractor.  Any and all direct and indirect changes as a result of equipment rating adjustments and functionality shall be borne by the Contractor.  Any such related changes are not grounds for a delay claim to the Project Schedule.  The Proposal shall include a statement as to which studies were performed and shall include preliminary analysis report for those studies.  Section 15.11 still applies.
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		SCL has agreed to extend the due date for Sealed Proposals from 1/13/14 to 1/21/13. 


Please note that there will be no more extensions to the bid due date granted.

		Revised Schedule:


Events
Date RFP Release 



11/01/13


Pre-Proposal Conference


11/13/13 1:00 PM


Deadline for Questions



1/5/14


Sealed Proposals Due to the City


1/21/14 3:00 PM, Seattle time


Vendor Presentation*


January 27-31, 2014


Proposal Workshop*



February 5- February 19, 2014


Best and Final Sealed Proposal Due to the City*



February 21 – March 5, 2014


Announcement of Successful Proposer*



March 12, 2014


Contract Award and Start Date*


April 10, 2014


*Exact dates depend on number of bids reaching " Vendor Presentation" stage of process
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		With respect to Exhibit A9, Section 17:


Do the values shown in the Relay Application Matrix correspond to the quantity of relays required for each Project Item?  Please clarify.



		You are correct, each row represents an application and each column represents a relay or lockout part number, etc.  the number in the matrix represents the number of devices per application (row).
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		There will be 15 kV cables hung from the floor of the switchgear building.  Please see the attached sketch for the design.  Please understand that the final dimensions are determined by the switchgear supplier.  The switchgear building design needs to allow for the loading for these cable supports.  Please see the attached sketch.
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		We have supplied breakers for at least 10 years to the U.S.A. Can this satisfy the 10-year Non-Technical Minimum Qualification requirement of GIS on this bid? Breakers are the main component of GIS.




		This experience requirement is for entire GIS systems not just breakers or pieces.  Thanks very much.
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		SCL is adding a 4th 115kV switchgear bay and changing the number of breakers and disconnects for the 115 kV GIS line up.  Please see the attached sketch.

		

[image: image16.emf]Denny Switching One  Lines 121913.pdf






		Addendum 8
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		1/8/14

		Could you consider outside the U.S.A. experiences and references for GIS? We have supplied thousands of entire GIS systems worldwide outside of USA/Canada.


     RFP SCL-1199 Section 3. Minimum Qualifications, Non-Technical Minimum Qualifications (page 3):


    “10 years of selling of such equipment in the U.S.A.”


    “plant should have 7 consecutive years of consecutive US/Canadian sales”

		The experience and reference requirements remain unchanged.
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		1/8/14

		Is this project Non-Union?

		This purchase does not have a Union requirement.
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		1/8/14

		Regarding Exhibit A1, paragraph 3.4, the last sentence “Dual trip coils and pole discrepancy tripping are required”.  Is this Independent Pole Operation (IPO) requirement applicable to all of the circuit breakers in the GIS.

		In Exhibit A1, Section 3.4, "pole discrepancy tripping" is clarified to mean a relay that operates when all the 3 poles of 3 phase circuit breaker do not open almost simultaneously (within a user set time delay).  The desired mode of operation is for all the 3 poles of the 115kV GIS circuit breakers to operate instantaneously and simultaneously. The trip coil supply voltages, the 52 contacts of each pole, and current flow through each pole should be among the input elements for the relay.
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		1/8/14

		With respect to QA#23 of Addendum 5, where should the referenced Power Factor be measured?




		This is the corrected power factor which would be measured at the 15kV bus (upstream of the capacitor connection).
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		1/8/14

		Are the relays identified in Exhibit A9, Section 17 to be supplied by the Contractor as part of this RFP?  Or are they considered to be part of the Protection & Control System which would be supplied under a separate contract per Exhibit D?




		Relays and devices required to be supplied by the contractor in this RFP are specified in Exhibits A1 through A8.  All relays that are installed in the control building are provided and installed by others.  Please read the bid documents carefully as it is the bidders responsibility to supply the correct devices.  Generally speaking most relays and lockouts have been moved to the control building.




		



		Addendum 9
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		1/9/14

		Referencing Drawings E-220, 221, 222:  Please clarify how the LCC scope is affected by the one-line change that was issued as part of Addendum 7, QA#87.




		115 kV GIS will be supplied per the attached one line switching diagrams.  LCCs will be relocated to a new Contractor supplied prefab metal building for the 115kV GIS.  This enclosure shall include suitable working space for the ultimate GIS configuration, cable access, etc. and overhead crane suitable for construction and maintenance of the GIS and accessories.  The size of the building shall be proposed by the Contractor.  Final details will be determined during the workshop.  No extensions will be granted.




		

[image: image17.emf]E-501.pdf
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		1/9/14

		Addendum 7, QA#87 states that, “SCL is adding a 4th 115kV switchgear bay and changing the number of breakers and disconnects for the 115 kV GIS line up...”  However, the new one-line indicates that, while a fourth diameter has been added, CB52-11, CB52-5, and CB52-8 are now shown to be future scope.  Therefore, while the configuration is modified, the total number of circuit breakers remains the same.  Please confirm this understanding is correct.




		Please review the drawing, Please see #93. 

		



		95

		

		1/9/14

		Power Transformer OLTC range.   Can SCL accept OLTC regulation range  -12.5% to +12.5%, Total steps will be 21 with +/-10 x 1.25%

		SCL would consider this regulation range and number of steps provided there was an acceptable explanation.
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		1/9/14

		Power Transformer HV connection.   Can SCL may accept alternate HV connection (Pfisterer type) which may help to avoid separate cooling bank

		SCL would consider this type of high voltage connection provided the criteria of the specification were met.
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		Pease be prepared for proposal presentations the week of Jan 27

		



		Addendum 10
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		1/15/14

		

		For logistical reasons, Proposal Workshops have been changed from a maximum of 2.5 days to a maximum of 2 days.  Each day shall consist of 7 hours of meeting time with 3.5 hours sessions in each of the morning and afternoon with an hour break for lunch and a 15 minute break in each of the AM and PM sessions.

		



		99

		

		1/15/14

		

		Time is of the essence and SCL is unable to grant any further extensions.




		



		Addendum 11
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		1/16/14

		Whether there shall be separate GIS building for the "I1" reactor as per drawing no E-101? Indoor or Outdoor GIS?

		SCL would consider a proposal for a separate building for the custom GIS with the reactor.  We can discuss this and other alternatives at the workshop.  
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		1/16/14

		Alternately, does SCL want all reactor GIS to be included in the main 115kV GIS building?

		SCL would consider this alternative but there are many tradeoffs.  We can discuss this and other alternatives at the workshop.  Similar building as described in #102 and #93.
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		1/16/14

		Is the Supplier required to supply the Lighting, Fire Alarm, Ventilation and Aux. Power for the 115kV GIS Building?

		Yes, SCL will not require a price or drawings for the building until the workshop stage of the process in order to provide adequate time to develop required details.  An insulated, climate controlled, prefabricated, metal building, supplied by Contractor with foundation and vault by Owner is anticipated to be supplied (see #93).
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		1/16/14

		If the answer to question #3 above is yes, is there a specification issued by the City?

		SCL will not issue a specification at this time.
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		1/16/14

		Shall the 115kV GIS building be supplied with indoor space to accommodate the future GIS in drawing E-501?

		Yes the buildings shall be sized to accommodate the ultimate build-out of GIS equipment, LCCs and necessary accessories with adequate access space (see #102 and #93).
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		1/16/14

		It appears you now want the LCCs AND the GIS itself in their own building provided under this scope, VERSUS OUTDOOR GIS and LCCs to be installed by us under this contract BUT IN THE CONTROL BUILDING SUPPLIED BY OTHERS?  We can probably get this done but want to make sure this is correct?  We would not be able to include drawings on the building until if or when we are called to a workshop.

		Yes, SCL is requesting that the GIS and LCCs be installed in their own building by this Contractor with the building provided by this Contractor.  Building drawings and price can be provided at the workshop stage of the RFP process  space (see also #102 and #93).
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		1/16/14

		…One line you sent in 9 for the GIS is also different in regards to some additional VTs and or CTs…it may not be reflected in our drawings at this late date but can be in our bill of material, is this most recent one line the latest?

		Yes, this is the most recent and latest drawing. It will be acceptable if the latest CT and VT modifications are not on drawings but are included in the bill of material.
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PROJECT: Denny Substation Major Equipment RFP-SCL-1199



The North American Electric Reliability Corporation (NERC) has compliance requirements related to the protection of information. Documents classified as Confidential shall be released to utilities, contractors, consultants, vendors, manufacturers, individuals, or other entities outside Seattle City Light (SCL) provided the entity first completes a Non-Disclosure Agreement as issued by SCL. A signatory must adhere to SCL protocols for handling such classified data and documents pursuant the terms and conditions of the Non-Disclosure Agreement.



Please read all pages and complete the Non-Disclosure Agreement (page 2 and 3). The



Non-Disclosure Agreement must be signed by an authorized signatory for your firm.


Fax or email the Non-Disclosure Agreement to the person listed below and mail the originals to the address listed below.



Fax:


206-233-5155


Attn: Presley Palmer


Email:


presley.palmer@seattle.gov


Mail:


City Purchasing & Contracting Services Division


Attn: Presley Palmer, CPPB


PO Box 94687


Seattle, WA 98124-4687


After the project has been awarded, SCL will send a form to consultants who were not awarded the contract to return or certify the destruction of confidential documents.



List of Documents:



Denny_Ultimate_2012_PE_A.OLR



22hw1aDennyPhase3_SN1500_PSAgen680.pwb



22hw1a_PowerWorld_Readme.txt



Broad-Denny Load Profiles w Chart.xls



City of Seattle


Non-Disclosure Agreement


This Non-Disclosure Agreement ("Agreement") is made and entered into as of           20     , between The City of Seattle, by and through its Seattle City Light Department (“Disclosing Party”) and           (“Recipient Party”). Disclosing Party and Recipient Party agree as follows:



1. Definitions


"Confidential Information” shall mean all information disclosed in tangible form by Disclosing Party and marked "confidential" and/or any oral information designated as confidential by the Disclosing Party at the time the oral information is provided.



2. Purpose


The Recipient Party shall use the Confidential



Information only for the following purposes:



a.   For review in order to prepare a bid for Seattle City Light’s public works contract identified above.



3. Obligation of Confidentiality


The Recipient Party shall abide by Seattle City Light’s information protection procedures delineated in Attachment 1 to this Agreement. The Recipient Party will use the same degree of care, but not less than a reasonable degree of care to prevent the unauthorized use, dissemination or publication of the Confidential Information as the Recipient Party uses to protect its own confidential or proprietary information of a like nature. The Recipient Party shall limit the use of and access to Disclosing Party's Confidential Information to the Recipient Party's employees who need to know such Confidential Information, for the purpose set forth in Section 2 above. Before the Recipient Party may disclose Confidential Information to any independent contractors/ subcontractors (Contractors), the Contractors must also sign and submit a Non-Disclosure Agreement to



Seattle City Light to receive access to any of the



Disclosing Party’s Confidential Information.



4. Confidentiality Period


The Recipient Party's obligations to protect



Confidential Information hereunder continue as




long as the Confidential Information is in its possession.



5. Exceptions


The Recipient Party may disclose Confidential Information pursuant to any statutory or regulatory requirement or court order, provided that Disclosing Party is, to the extent legally permitted, given ten (10) days advance notice of any proposed disclosure, in order for Disclosing Party



to pursue a protective order. If a protective order is not obtained by Disclosing Party at the conclusion of this ten (10) day period, the Recipient Party



may disclose the requested Confidential



Information without further liability.



6. Equitable Relief


The Recipient Party acknowledges and agrees that due to the unique nature of Disclosing Party's Confidential Information, there may be no adequate remedy at law for any breach of its obligation. Recipient Party further acknowledges that any such breach may allow the Recipient Party or third parties to use such Confidential Information to irreparably harm the Disclosing Party and therefore, upon any such breach or threat thereof, Disclosing Party shall be entitled to seek appropriate equitable relief. The Recipient Party will notify Disclosing Party in writing immediately upon the occurrence of any such unauthorized release or other breach.



7. Intellectual Property Rights


Recipient Party does not acquire any intellectual property rights under this Agreement or through any disclosure hereunder, except the limited right



to use such Confidential Information in accordance with this Agreement.



8. Return of Information


At any time, the Disclosing Party may request the return or the destruction of all Confidential Information previously provided to the Recipient Party. Upon receipt of such request, all such Confidential Information, including without limitation any copies, summaries or compilations of such information, still in the Recipient Party’s possession or under its control shall be promptly returned or destroyed, as requested.



9. General


This Agreement supersedes all prior discussions and writing with respect to the subject matter hereof. No waiver or modification of this Agreement will be binding upon either party unless made in writing and signed by a duly authorized representative of each party and no failure or delay in enforcing any right will be deemed a waiver of such right. The parties understand that nothing herein requires either party to proceed with any proposed transaction




or relationship in connection with which the Confidential Information may be disclosed. In the event that any of the provisions of this Agreement shall be held by a court of competent jurisdiction to be unenforceable, the remaining portions hereof shall remain in full force and effect. This



Agreement shall be governed by the laws of the State of Washington without regard to conflicts of laws provisions thereof, and each party submits to the jurisdiction and venue of the Washington state or federal court serving the King County area with respect to the subject matter of this Agreement. The headings to the Sections of this Agreement are included merely for reference and shall not affect the meaning of the language included therein. This Agreement is written in the English language only, which language shall be controlling in all respects. If applicable, this Agreement may be executed in counterparts or by facsimile, each of which shall be deemed an original, and all of which together shall constitute one and the same agreement.



WHEREFORE, the Parties acknowledge that they have read and understood this Agreement and voluntarily accept the duties and obligations set forth herein.



Disclosing Party
Recipient Party


The City of Seattle, by and through its Seattle City


Light Department,


Print Name: Joseph Orth






Company Name:_ 



State of WA Contractor Registration (if appropriate):



Signature:  



Title: Principal Electrical Engineer



Print Name:_ 
 Signature:_ 
 


Title:  



Address: 700 Fifth Avenue, Suite 3200
Address:  
 PO Box 34023


[image: image1.png]




Seattle, WA 98124-4023


Phone/ Email:  



ATTACHMENT 1


Information Protection Procedures


RELEASE OF CONFIDENTIAL DOCUMENTS OUTSIDE SEATTLE CITY LIGHT


Documents classified as Confidential may not be released to entities outside Seattle City Light (SCL) without the entity first entering into a Non-Disclosure Agreement (NDA) as issued by SCL. By entering into an NDA, the entity must adhere to SCL protocols for handling such classified data and documents, as described by this Attachment 1.



[image: image2.png]







Data Handling
Paper/Hard Copy
Electronic Copy/Electronic Media


At SCL site with controlled entry (behind card key or hard key access)


Off-site, or non- controlled SCL location (public area, in transit)


Off-site, or non- controlled SCL location (public area, alternate work site)


Transmission


(mail, email, etc)


On completion of contract


Lost or Stolen


Documents






Do not leave in open view when not in use or unattended. Preferably store in a locked location.



Retain in direct possession. If absolutely necessary to leave unattended, lock in secure container out of direct site (briefcase, file cabinet, car trunk, etc)



Retain in direct possession. If absolutely necessary to leave unattended, lock in secure container or locked room out of public sight



Require a tracking number and signature receipt if using U.S. Mail or commercial service (FedEx, courier, etc). For faxes, call receiver immediately to verify their receipt.



Either return to point of contact at SCL, or destroy by shredding or other means and certify in writing.



Contact your SCL point of contact as soon as possible to report any lost or stolen documents.







Store in restricted access folders on SCL Network Server (folders should not be available to public access via



Internet or dial-up). Encryption is reasonable protection provided password is kept segregated and protected.



Retain in direct possession. If absolutely necessary to leave unattended, lock in secure container out of public sight. Classified media (tapes, CDs, DVDs, floppy disks, etc) shall be labeled as Confidential.



All remotely accessible data must be encrypted. Classified media shall be labeled as Confidential. Electronic data should remain in direct possession of



the person it was issued to. If absolutely necessary, lock in secure container or locked room out of public sight.



Encrypt before emailing or sending by FTP (SCL prefers WinZip v12, although PGP, TruCrypt, Acrobat, or other programs may be used). Use of secure FTP sites and protocols are required.



Return media to SCL point of contact or destroy by shredding or cutting. Delete USB drives and computer files using a DOD wipe. Certify in writing



Contact your SCL point of contact as soon as possible to report any lost or stolen documents.



Non_Disclosure_Agreement.doc
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Change 4:





Please add to Exhibit A8, Technical Requirements, 115kV OIL INSULATED SERIES REACTOR





Append the following sentences to the end of 3.3:  The core ground will be tested at 5 kVdc.  An instruction plate shall be furnished and mounted near the core ground bushing specifying that the external bushing terminal must be connected to the tank whenever the transformer is energized. The same instructions shall be shown on the main transformer nameplate. The bushing shall be located and labeled to avoid confusion with other bushings, and shall be protected with a removable, weatherproof metal cover. The transformer shall be shipped with this bushing and cover installed.
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			E-500


			E-501


			E-502


			E-503
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			E-505







Change 5:





Please add to Exhibit A2, Technical Requirements, 115kV GAS INSULATED SERIES REACTOR





Append the following sentences to the end of 3.3:  The core ground will be tested at 5 kVdc.  An instruction plate shall be furnished and mounted near the core ground bushing specifying that the external bushing terminal must be connected to the tank whenever the transformer is energized. The same instructions shall be shown on the main transformer nameplate. The bushing shall be located and labeled to avoid confusion with other bushings, and shall be protected with a removable, weatherproof metal cover. The transformer shall be shipped with this bushing and cover installed.




Change 1:





Please add to Exhibit A6, Technical Requirements, 13.8kV Zigzag Transformer





16.2. Field Tests:  Prior to energizing the transformer, at a minimum the following tests shall be performed in presence of Supplier’s Technical Advisor and Owner.  The following field tests shall  be performed (but not limited to this list of tests) in accordance with ANSI C57.12.90 when the transformer is in its final resting place and secured on the pad (prior to any external connections other than auxiliary power). The Contractor may perform additional tests which he deems necessary under his quality control program or the Owner may perform additional testing as required by Owner.  The same bushings installed for transformer tests at the factory shall be those that will be furnished with the transformer.  Tests performed by the Contactor and the furnishing of test reports that are signed by witnesses of both the Contractor and Owner shall be at the contractor's expense.  For tests and checkout performed or lead by the Owner or Owner's test agent that are supported by the Contractor, such support shall be provided at the Contractor's expense.





At a minimum the Contractor shall perform the following tests after the transformer is set on the pad (which may be repeated by the Owner).  Owner shall be notified so that Owner may witness tests and shall be provided a copy of the test results (tests shall be performed as soon as reasonably possible after delivery to the pad to verify the transformer is in operating condition):


16.2.1. Polarity 


16.2.2. Ratio Tests on all combinations of tap positions


16.2.3. Power Factor


16.2.4. Insulation Resistance (all insulation resistance testes shall be measured at 2.5 kVdc at 1 minute and 10 minutes with readings corrected to 20 degrees C.  Resistance shall be measured between the windings, and between each winding and ground.)


16.2.5. Operational test of cooling equipment


16.2.6. Oil samples taken and lab analysis provided from each unit


16.2.7. Visual checks


16.2.8. Sweep frequency response analysis (to be compared to factory test results, using same manufacturer, model and versions of test equipment)





The following test shall be performed by the Owner's testing agent:


16.2.9. Test of all control and protection equipment installed on the transformer


16.2.10. Operational test of cooling equipment


16.2.11. Visual checks


16.2.12. Tests as identified by manufacturer and Owner’s checkout procedures


[bookmark: _GoBack]16.2.13. A full completion field test report will be made by a testing agent and provided to the Owner and Supplier’s Technical Service Advisor.  Supplier’s Technical Service Advisor is invited to attend all Owner driven testing.




Change 3:





Please add to Exhibit A3, Technical Requirements, Three Phase Power transformer with LTC





Append the following sentences to the end of 3.3:  The core ground will be tested at 5 kVdc.  An instruction plate shall be furnished and mounted near the core ground bushing specifying that the external bushing terminal must be connected to the tank whenever the transformer is energized. The same instructions shall be shown on the main transformer nameplate. The bushing shall be located and labeled to avoid confusion with other bushings, and shall be protected with a removable, weatherproof metal cover. The transformer shall be shipped with this bushing and cover installed.




Change 2:





Please add to Exhibit A3, Technical Requirements, Three Phase Power transformer with LTC





20.20. Field Tests:  Prior to energizing the transformer, at a minimum the following tests shall be performed in presence of Supplier’s Technical Advisor and Owner.  The following field tests shall  be performed (but not limited to this list of tests) in accordance with ANSI C57.12.90 when the transformer is in its final resting place and secured on the pad (prior to any external connections other than auxiliary power). Tests shall not be limited to those described in the Specification. The Contractor may perform additional tests which he deems necessary under his quality control program or the Owner may perform additional testing as required by Owner.  The same bushings installed for transformer tests at the factory shall be those that will be furnished with the transformer.  For tests performed by the Contactor and the furnishing of test reports that are signed by witnesses of both the Contractor and Owner shall be at the contractor's expense.  Tests and checkout performed or lead by the Owner or Owner's test agent that are supported by the Contractor, such support shall be provided at the Contractor's expense.  Certified oil test results as required herein must be provided to and approved by Owner prior to filling of transformers with oil.





At a minimum the Contractor shall perform the following tests after the transformer is set on the pad (some of which may be repeated by the Owner).  Contractor shall inspect the transformer and verify tank is under positive pressure.  Owner shall be notified so that Owner may witness tests and shall be provided a copy of the test results (some basic tests shall be performed as soon as reasonably possible after delivery to the pad to verify the transformer is in operating condition):


20.20.1. Polarity and Phase relation test on the rated voltage connection


20.20.2. Core Ground 


20.20.3. Ratio Tests on all combinations of tap positions


20.20.4. Power Factor HV Bushings and prior to assembly; Power Factor HV windings 


20.20.5. Insulation Resistance (all insulation resistance testes shall be measured at 2.5 kVdc at 1 minute and 10 minutes with readings corrected to 20 degrees C.  Resistance shall be measured between the windings, and between each winding and ground.)


20.20.6. Operational test of cooling equipment


20.20.7. Oil samples taken and lab analysis provided from each unit


20.20.8. Visual checks


20.20.9. Sweep frequency response analysis (as previously detailed in 20.16, using same manufacturer, model and version test equipment)


20.20.10. Core Ground – after all tests and as late in the process as possible (prior to power connection) to confirm no inadvertent core ground





The following test shall be performed by the Owner's testing agent:


20.20.11. Current transformer tests


20.20.12. Operational test of cooling equipment


20.20.13. Visual checks


20.20.14. Test of all control and protection equipment installed on the transformer


20.20.15. Tests as identified by manufacturer and Owner’s checkout procedures


[bookmark: _GoBack]20.20.16. A full completion field test report will be made by a testing agent and provided to the Owner and Supplier’s Technical Service Advisor.  Supplier’s Technical Service Advisor is invited to attend all Owner driven testing.
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City of Seattle


Request for Proposal



RFP No.SCL-1199


TITLE: Denny Substation Major Equipment 


Closing Date & Time: 1/6/14, 3:00 PM Pacific


Table 1 – Solicitation Schedule


			Events


			Date





			RFP Release 


			11/01/13





			Pre-Proposal Conference


			11/13/13 1:00 PM





			Deadline for Questions


			12/22/13





			Sealed Proposals Due to the City


			1/6/14 3:00 PM





			Vendor Presentation & Proposal Feedback


			January 13-17, 2014





			Proposal Workshop


			January 22- February 5, 2014





			Best and Final Sealed Proposal Due to the City


			February 7-19, 2014





			Announcement of Successful Proposer


			February 26, 2014





			Contract Award and Start Date


			March 26, 2014








The City reserves the right to modify this schedule at the City’s discretion.  Notification of changes in the response due date would be posted on the City website or as otherwise stated.


PROPOSALS MUST BE RECEIVED ON OR BEFORE THE DUE DATE AND TIME 



AND MUST BE AT THIS LOCATION STATED IN SECTION 6


Mark the outside of your mailing envelope indicating RFP# SCL-1199


By responding to this Request for Proposal (RFP), Proposer agrees that s/he has read and understands all documents within this RFP package.


1. PURPOSE AND BACKGROUND


By responding to this Request for Proposal (RFP), Proposer agrees that s/he has read and understands all documents within this RFP package.



Purpose:
This request for proposals covers the requirements for furnishing, installing, and testing, for a coordinated package of major equipment for the SCL Denny Substation. The Denny Substation will be located in north downtown Seattle. The station will be designed with the intent to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable.



Contractor shall be responsible for providing studies to determine the characteristics and final quantities of and furnishing, installing, and testing the following equipment to meet the Specification requirements: 



•
115kV Gas Insulated Switchgear (GIS), 3 full sections, 1&1/2 breaker



•
115kV – 13.8kV Power Transformers 



•
115kV Gas Insulated or Oil Filled Reactor with integrated GIS 


•
115kV Solid Dielectric Cable and Terminations 



•
13.8kV Distribution Switchgear Building



•
13.8kV Grounding Transformers  



•
13.8kV Capacitor Banks



•
13.8kV Solid Dielectric Cable and Terminations 


Background:   Seattle City Light (SCL) is designing its first new electrical power substation in 30 years. The Denny Substation will serve businesses and residents in the commercial areas and residential neighborhoods throughout our service territory, as well as alleviate the distribution congestion in the areas of South Lake Union, Cascade, Denny Triangle, Uptown, Belltown and First Hill. It will provide the higher level of reliability and electrical load density needed by our major medical centers, bio-tech research facilities, and high tech industries, and by current and future manufacturing and innovative entrepreneurial industries.


Located near Denny Way and Stewart Street, the Denny Substation is being designed to support and serve the future expansion and anticipated growth of the area. A new transmission line from the Massachusetts substation in SODO will be added to provide power to the Denny Substation. An underground distribution system that connects and provides electricity to customers will also be built. 


Single Award:  With this solicitation, the City intends to award one contract and does not anticipate award to multiple companies.  Regardless, the City reserves the right to make multiple or partial awards.


2. SOLICITATION OBJECTIVES



The City expects to achieve the following outcomes through a new purchase contract.


· Select a contractor with long-term expertise in providing these services and systems;


· Obtain the best technical solution that satisfies our criteria;


· Obtain a solution that meets our environmental and physical requirements;


· Stay within range of our project budget of around $30M;


· Select a creative contractor or team of contractors that is a good long term partner for the City of Seattle



3. MINIMUM QUALIFICATIONS


The following are minimum qualifications and licensing requirements that the Vendor must meet to be eligible to submit a RFP response.  Responses must clearly show compliance to these minimum qualifications.  Those that are not clearly responsive to these minimum qualifications shall be rejected by the City without further consideration:


Non-Technical Minimum Qualifications:


· Equipment: All proposers shall have at least 10 years’ experience in design, fabrication, delivery and testing of equipment types described in this project. 



· All foreign manufacturers with manufacturing facilities outside the USA shall demonstrate 10 years of experience of manufacturing and selling of such equipment in the USA of 'similar ratings'. Owner engineering will make the final determination of qualification upon reviewing USA references. The 'similar ratings' can be defined as same or adjacent ANSI/IEEE standard voltage ratings, +/- 30% of oil filled equipment MVA ratings, and MVAR ratings.



· Proposed equipment in service at multiple locations for more than three years


· Plants supplying major finished products for this contract, each plant should have 7 consecutive years of consecutive US/Canadian sales, without interruption;


Technical Minimum Qualifications:



· Projects: USA project experience relating to projects of similar magnitude including logistics, installation and coordination, shipping and hauling, delivery, assembly, testing, field installation and coordination (a minimum of 3 and up to 5 for directly related projects in the last 7 years).


· Personnel: Project Manager and Technical Service Advisor (TSA) experience for similar projects and equipment (7 or more similar projects in the last 10 years).


· Schedule is very important to the City, deviations of more than 30 days from the schedule are       subject to disqualification,


· The technical solution fails to meet the project requirements (fault duty, load delivery, layout, N-1, etc.),


· Lack of directly related experience. Can’t be first installation of the proposed equipment,                                                       proposed equipment does not have at least 2 years in service (energized) history. Proposer’s support staff does not have the required experience with the equipment or system they propose to install.


· Incomplete proposal (i.e. Fail to answer more than one of questions on Proposal Response Form, does not provide proposed model, gaps in the technical data form, list of experience not provided).



The Contractor, if other than the manufacturer, shall provide upon request a current, dated, and signed authorization from the manufacturer that the Contractor is an authorized distributor, dealer or service representative and is authorized to sell the manufacturer's products.  Failure to provide manufacturer’s authorization upon request will result in bid/response rejection.



4. LICENSING AND BUSINESS TAX REQUIREMENTS



This solicitation and resultant contract may require additional licensing. The Vendor must meet all licensing requirements that apply to their business immediately after contract award or the City may reject the Vendor. 



Companies must license, report and pay revenue taxes for the Washington State business License (UBI#) and Seattle Business License, if they are required to hold such a license by the laws of those jurisdictions.  The Vendor should carefully consider those costs prior to submitting their offer, as the City will not separately pay or reimburse those costs to the Vendor.  



Seattle Business Licensing and associated taxes.


1. If you have a “physical nexus” in the city, you must obtain a Seattle Business license and pay all taxes due before the Contract can be signed.  



2. A “physical nexus” means you have physical presence, such as: a building/facility located in Seattle, you make sales trips into Seattle, your own company drives into Seattle for product deliveries, and/or you conduct service work in Seattle (repair, installation, service, maintenance work, on-site consulting, etc). 



3. We provide a Vendor Questionnaire Form in our submittal package items later in this RFP, and it will ask you to specify if you have “physical nexus”.



4. All costs for any licenses, permits and Seattle Business License taxes owed shall be borne by the Vendor and not charged separately to the City.  



5. The apparent successful Vendor must immediately obtain the license and ensure all City taxes are current, unless exempted by City Code due to reasons such as no physical nexus. Failure to do so will result in rejection of the bid/proposal.  



6. Self-Filing You can pay your license and taxes on-line using a credit card  https://dea.seattle.gov/self/


7. For Questions and Assistance, call the Revenue and Consumer Protection (RCP) office which issues business licenses and enforces licensing requirements.  The general e-mail is rca@seattle.gov.  The main phone is 206-684-8484. 



8. The licensing website is http://www.seattle.gov/rca/taxes/taxmain.htm.  



9. The City of Seattle website allows you to apply and pay on-line with a Credit Card if you choose.



10. If a business has extraordinary balances due on their account that would cause undue hardship to the business, the business can contact our office to request additional assistance. A cover-sheet providing further explanation, along with the application and instructions for a Seattle Business License is provided below.  



11. Those holding a City of Seattle Business license may be required to report and pay revenue taxes to the City.  Such costs should be carefully considered by the Vendor prior to submitting your offer.  When allowed by City ordinance, the City will have the right to retain amounts due at the conclusion of a contract by withholding from final invoice payments.





[image: image2.emf]2005INSTRBIZLIC.pd f



 


[image: image3.emf]2005APPLICBIZLIC.p df






State Business Licensing and associated taxes.



Before the contract is signed, you must have a State of Washington business license (a State “Unified Business Identifier” known as a UBI#).  If the State of Washington has exempted your business from State licensing (for example, some foreign companies are exempt and in some cases, the State waives licensing because the company does not have a physical presence in the State), then submit proof of that exemption to the City.  All costs for any licenses, permits and associated tax payments due to the State as a result of licensing shall be borne by the Vendor and not charged separately to the City.  Instructions and applications are at http://bls.dor.wa.gov/file.aspx


Permits:  All permits required to perform work are to be supplied by the Vendor at no additional cost to the City.


5. SPECIFICATIONS and SCOPE OF WORK 


Contractor will be responsible for performing studies, investigations and calculations required to determine the best technically, performance, and ratings equipment package based on the information provided in these specifications and the information provide in the Request for Proposer. 



			


[image: image4.emf]SCL Master  Specifications Rev A.pdf






			


[image: image5.emf]SCL Material  Standards and Specifications.pdf






			


[image: image6.emf]SCL Exhibits A1-A8  Specifications.pdf






			


[image: image7.emf]SCL Specifications  Exhibits C-K.pdf









			Master Specification Rev A


			Exhibit A9 & Material Standards & Specifications 


			Exhibit A1 thru A8 Specifications


			Exhibit C thru K Specifications








Contact Expansion:  Any resultant contract or Purchase Order may be expanded as allowed below. A modification may be considered per the criteria and procedures below, for any ongoing Contract that has not yet expired.  Likewise, a one-time Purchase Order may be modified if the proposal reserved the right for additional orders to be placed within a specified period of time, or if the project or body of work associated with a Purchase Order is still active.  Such modifications must be mutually agreed.  The only person authorized to make such agreements the City is the Buyer from the City Purchasing Division (Department of Finance and Administrative Services).  No other City employee is authorized to make such written notices.  Expansions must be issued in writing from the City Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  


(a) It could not be separately proposed; 


(b) The change is for a reasonable purpose; 


(c) The change was not reasonably known to either the City or vendors at time of proposal or else was              mentioned as a possibility in the proposal (such as a change in environmental regulation or other law); 


(d) The change is not significant enough to be reasonably regarded as an independent body of work; 


(e) The change could not have attracted a different field of competition; 


(f)  The change does not vary the essential identity or main purpose of the contract.  


The Buyer shall make these determinations, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other situations as required in the opinion of the Buyer. 



Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the exercise of options and alternates in the proposal, or ordering of work originally identified within the originating solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing Buyer in writing to the Vendor.



Limits of Sales to Authorized Products and Services: Vendor has responsibility to limit sales to those products or services authorized within the contract, whether authorized by changes and amendments or stated within the original contract scope.  The Vendor is responsible for refusing orders that are not properly authorized by the contract or through other proper Purchase Orders issued by authorized persons from the City.  If the Vendor has consistent sales of unauthorized products or services, the City reserves the right to use any of the following: terminate the contract in accordance with termination provisions, place the Vendor payments on “hold” for all incoming invoices while the City determines which are authorized items eligible for payment, and/or refuse certain invoices that contain non-authorized items. 



Trial Period and Right to Award to Next Low Vendor: A ninety (90) day trial period shall apply to contract(s) awarded as a result of this solicitation.  During the trial period, the vendor(s) must perform in accordance with all terms and conditions of the contract.  Failure to perform during this trial period may cause the immediate cancellation of the contract.  If dispute occurs or discrepancy as to the acceptability of product or service, the City’s decision shall prevail.  The City agrees to pay only for authorized orders received up to the date of termination.  If the contract is terminated within the trial period, the City reserves the option to award the contract to the next low responsive Vendor by mutual agreement with such Vendor.  Any new award will be for the remainder of the contract and will also be subject to this trial period.  


Background Checks and Immigrant Status



The City has strict policies regarding the use of Background checks, criminal checks and immigrant status for contract workers.  The policies are incorporated into the contract and available for viewing on-line at  http://www.seattle.gov/business/WithSeattle.htm 


Schedule, Orders, Delivery


Delivery/Shipping:  Materials, supplies and/or equipment must have coordinated delivery as described in the Master Specification.


Liquidated Damages: Time is of the essence to the contract. Liquidated Damages have been agreed upon to provide compensation for damages resulting from failure to complete the Contract on time. Such obligation shall not be construed as a penalty.



The Contractor:



· Shall pay Liquidated Damages for delay or for overruns in the Contract Time as set forth below



· Authorizes the Owner’s Project Manager to deduct these damages from any money due or to become due to the Contractor



For overruns in Contract Time occurring before the Substantial Completion Date and for overruns in Contract Time occurring before the Physical Completion Date, the Liquidated Damages amount of $12,300.00 per calendar day.  If the delay is longer than 10 days and it is necessary for the Owner to construct temporary facilities for customers under major building construction, an additional Liquidated Damages amount of $15,000.00 per calendar day shall be added to the aforementioned amount.



Liquidated Damages will not be assessed for any day for which an extension of time is granted.  No deduction or payment of such damages for delay will release the Contractor, in any degree, from further obligations and liabilities to complete the entire Contract.



No Minimum Order: There shall be no minimum order quantity for this contract. 


Warranty:  Contractor warrants that all materials, equipment, and/or services provided under this Contract shall be fit for the purpose(s) for which intended, for merchantability, are properly packaged, proper instructions and warnings are supplied, that all goods comply with applicable safety and health standards, that an MSDS Sheet is supplied as required by law, and that products or services conform to the requirements and specifications herein.  Acceptance of any service and inspection incidental thereto by Owner shall not alter or affect the obligations of the Contractor or the rights of the Owner.  All supplied equipment, materials and services shall be warranted for a period of five years from date of energization.


Right to Replace Products & Product Discontinuance:  In the event the manufacturer discontinues or replaces a product, Vendor may request the City substitute a new product or model on the contract.  The City may allow the Vendor to provide a substitute product, upon confirmation that the product has been discontinued.  Pricing for such a product replacement or substitute must be the same discount rate as provided to the City on the original product.



   Prohibition on Advance Payments.



The City does not accept requests for early payment, down payment or partial payment, unless Proposal Submittal specifically allows such pre-payment proposals or alternates within the RFP process.  Maintenance subscriptions may be paid up to one year in advance provided that should the City terminate early, the amount paid shall be reimbursed to the City on a prorated basis; all other expenses are payable net 30 days after receipt and acceptance of satisfactory compliance. 


Environmental Specifications


Environmental Standards:  Unless notified otherwise by the Vendor, products bid will be considered complaint to USEPA Standards .See http://www.epa.gov/epaoswer/non-hw/procure/index.htm


PBT Free Specification - Persistent Bioaccumulative Toxic (PBT) Chemicals – Mercury, Dioxin, PCB. PBDE, Lead, PVC and other:  The City of Seattle adopted Resolution #30487 in 2002.  This Resolution requires that City Purchasing differentiate products that contain PBT chemicals and those that release PBT chemicals during production or disposal, from those products that do not, and requires City Purchasing reduce acquisition of products that contain or release PBT chemicals.  PBT chemicals are defined as mercury, dioxin, PCB, PBDE (polybrominated diphenyl ethers, i.e. flame retardants), or others as identified on the State of Washington, Department of Ecology PBT priority list (for the complete list, see http://www.epa.gov/pbt/pubs/cheminfo.htm or attached:  
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Unless specifically allowed within this solicitation, all equipment, supplies and other products submitted for Bid/response are to be free of Persistent Bioaccumulative Toxic chemicals including mercury, dioxin, PCB and others as listed in the DOE PBT priority list.  If an interested Vendor has a product that contains or releases any PBT materials as defined above, Vendor may notify the City RFP Coordinator by the date specified on the schedule (see Page 1).  Should the City determine that the product being acquired by the City does not have a reasonable or economically feasible substitute, the City may amend this PBT-Free requirement to allow for -- or provide a maximum of 10% preference for -- products that include or release the least amount of such PBT chemical as practical. The City may reject Bids/responses with PBT content or release, if the Bids/responses is not in accordance with this PBT-Free specification or has not amended the specification otherwise. Additional information about such products is available: 



PBT, Mercury, Flame Retardants (PBDE) - http://www.ecy.wa.gov/toxhaz.html


The City Council Resolution is attached:
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Federal Funding Requirements


Davis-Bacon Act:  


If this work has federal funding, work in this contract is subject to prevailing wage requirements for both the State (RCW Chapter 39.12) and federal (Davis-Bacon and related acts), if such work has an applicable wage category.  The Contractor and all subs must then comply with the Davis-Bacon Act  (includes (40 U.S.C. 276a to a-7) and related Acts (Walsh-Healy Public Contracts Act for manufacturer, and the McNamara-O’Hara Service Contract Act for services), as supplemented by Department of Labor regulations (29 CFR part 5, “Labor Standards Provisions Applicable to Contracts Governing Federally Financed and Assisted Construction”). 



The Contractor and every Subcontractor must then pay the greater of the State prevailing wage rates and the federal prevailing wage rates as issued by the Secretary of Labor, on a classification by classification basis.  Contractors shall be required to pay wages not less than once a week. The Contractor shall report all suspected or reported violations to the City.   http://www.wdol.gov/dba.aspx#3


Prevailing Wage


Preparing Offer Forms with consideration of Prevailing Wages.



State of Washington prevailing wage rates apply to this contract work, the Offer submitted must clearly show the intent of the Vendor to pay prevailing wages.  The City Buyer will consider whether pricing of the Offer is sufficient to clearly support payment of prevailing wages, and may seek clarification and/or reject the Offer accordingly.  Note your Offer should pay prevailing wages, and any vendor costs associated with filing of Intents and Affidavits, including filing of one Intent for the contract or multiple Intents during the life of the contract as required by the Department of Labor & Industries.



Prevailing Wage Requirements



a. This contract has a category of work subject to prevailing wages, as required by RCW 39.12 (Prevailing Wages on Public Works) and RCW 49.28 (Hours of Labor) as amended or supplemented, Contractor shall be responsible for compliance by the Contractor and all subcontractors.  



b. Filing Your Intent:  The City requires an approved Intent from the Vendor for all the work within the contract.  The awarded Contractor and all subcontractors shall file an Intent to Pay Prevailing Wage Form(s) concurrent with contract execution and as otherwise required by L&I.   The Vendor works directly with L&I to receive an acceptable and approved Intent concurrent with contract execution, and/or multiple intents as required by L&I, which will comply with L&I filing and approval requirements. 



· To do so, the Contractor and any subcontractors will require a Contract Number and Start Date.  The Buyer will tell you the Contract Number; the start date is the date your contract is signed.  



· The Contractor shall promptly submit the Intent to the Department of Labor & Industries (L&I) for approval.  



· The Contractor also shall require any subcontractor to file an Intent with L&I.



· This must be done online at the L&I website:  http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp.  



· If unable to file on-line, a paper copy of the approved Intent shall instead be promptly provided to the Buyer.  



· The Contractor shall notify the Buyer of the Intents filed by both the Contractor and all subs.



c. Contractor and any subcontractor shall not pay any laborer, worker or mechanic less than the prevailing hourly wage rates in effect at the time of bid opening for the worker classifications provided for under Prevailing Wages as issued by the State of Washington for the County in which the work shall be performed. 



d. Vocationally handicapped workers, i.e. those individuals whose earning capacity is impaired by physical or mental deficiency or injury, may be employed at wages lower than the established prevailing wage.  The Fair Labor Standards Act requires that wages based on individual productivity be paid to handicapped workers employed under certificates issued by the Secretary of Labor.  These certificates are acceptable to the Department of Labor and Industries.  Sheltered workshops for the handicapped may submit a request to the Department of Labor and Industries for a special certificate, which would, if approved, entitle them to pay their employees at wages, lower than the established prevailing wage.  



e. In certain situations, an Intent is required but the wages may be exempt.  The Vendor may indicate they qualify for an exemption to wages for the following:



· Sole owners and their spouse.



· Any partner who owns at least 30% of a partnership.



· The president, vice-president, and treasurer of a corporation if each one owns at least 30% of the corporation.



· Workers regularly employed on monthly or per diem salary by state or any political subdivision created by its laws.



f. Prevailing Wage rates in effect at the time of bid opening are attached.  These wages remain in effect for the duration of this contract, except for annual adjustments required by this agreement for multi-year contracts (where contract is longer than one year)  and for building service maintenance (janitorial, waxers, shampooers, and window cleaners).



g. It is the sole responsibility of the Contractor to assign the appropriate classification and associated wage rates to all laborers, workers or mechanics that perform any work under this contract, in conformance with the scope of work descriptions of the Industrial Statistician of the Washington State Department of Labor and Industries.  



h. With each invoice, Contractor will attach or write a statement that wages paid were compliant to applicable Prevailing Wage rates, including the Contractor and any subcontractors.



i. Upon contract completion, Contractor shall file the Affidavit of Wages Paid (form L700-007-000) approved by the Industrial Statistician of Washington L&I. This may be performed on-line if the Contractor has initiated the original Intent to Pay Prevailing Wage process on line.  The receipt of the approved affidavit is required before Seattle can pay the final invoice. The City may withhold payment on any invoice due the Contractor until the approved affidavit is received. 


j.  The Contractor shall also ensure that each Subcontractor likewise files an Affidavit.


k. The Contractor shall notify the Buyer and provide a copy of the Affidavit(s).



l. For jobs above $10,000, Contractor must post for employees’ inspection, the Intent form including the list of the labor classifications and wages used on the project.   This may be postured in the nearest local office, for road construction, sewer line, pipeline, transmission line, street or alley improvement projects as long as the employer provides a copy of the Intent form to the employee upon request. 



m. In the event any dispute arises as to what the prevailing wages are for this Contract, and the dispute cannot be solved by the parties involved, the matter shall be referred to the Director of the Department of Labor and Industries of the State of Washington.  In such case, the Director’s decision shall be final, conclusive and binding on all parties.  If the dispute involves a federal prevailing wage rate, the matter shall be referred to the U.S. Secretary of Labor for a decision.  In such case, the Secretary’s decision shall be final, conclusive and binding on all parties. 



Prevailing Wage Rate Changes for Service Contracts Greater than One Year in Duration:



a. This provision only applies to service contracts that continue beyond a single year in duration, including building service maintenance contracts (janitorial service Vendors and work performed by janitors, waxers, shampooers, and window cleaners) and other multi-year service contracts where prevailing wages are required.



b. Vendor and any subcontractor must pay at least the prevailing wage rates in effect at time of bid/response throughout the duration of the contract.  



c. Each contract anniversary, Vendor and any subcontractors shall review the then current Prevailing Wage Rates.  The Vendor shall increase wages paid if required to meet no less then the current prevailing wage rates for those positions that are covered by such wage rates, in effect at the time of the contract anniversary.



d. Any price or rate increases made because of a change in the prevailing wages will be compensated by the City on a pass through basis if the Vendor requests a price increase under the price increase request requirements provided elsewhere in this contract. The Vendor must follow the contract instructions for pricing increases, by notifying the Buyer at least 45 days prior to the contract anniversary date of any resulting price increase and clearly documenting the increase.



Contract Bond



The successful Contractor must have capacity to furnish a Payment and Performance Bond or a Letter of Credit, as approved by the City, in an amount equal to 100% of the contract price plus sales or use tax.  The form required for both the Payment and Performance Bond and the Letter of Credit are provided below, along with instructions and signature requirements.  The firms that supply the Payment and Performance Bond and the Letter of Credit must be from an approved list.  


The Payment and Performance Bond shall:



· Be on a form furnished by the Owner



· Be signed by an approved Surety (or Sureties) that:



· Is registered with the Washington State Insurance Commissioner



· Appears on the current Authorized Insurance List in the State of Washington published by the Office of the Insurance Commissioner



· Has a current rating of at least A-VII in A.M. Best’s Key Rating Guide or is included in the U.S. Department of the Treasury’s Listing of Approved Sureties (Circular 570)



Best’s Key Rating Guide (These materials are also accessible on the Internet at http://www.fms.treas.gov/c570/c570.html).  



· Alternatively, the successful Proposer may instead provide a Letter of Credit, executed by a Banking Institution that is provided a Moody’s Bank Rating of B or better.



The Bond or Letter of Credit is required at the time the Contract is signed and returned to the City.  The City does not intend to execute the Contract until the proper and approved form of the Bond or Letter of Credit has been accepted by the City.



With Solicitation Response, Contractors shall submit a Letter of Commitment from an approved surety.  This Letter of Commitment is a letter that confirms the intention of an appropriate surety to provide a bond should the company receive an award.  This letter does not actually supply the bond, but expresses that the surety can provide a qualified bond should an award be given.



· This Letter of Commitment may be for a Contract Bond.  The Letter shall be from a qualified Bond Agency as specified above and shall confirm the willingness of the Bond Agency to provide a bond at 100% of the contract value that meets the form and requirements of the City Bond Form, should the contractor win award.



· Alternatively, the City will accept a Letter of Commitment for a Letter of Credit.  The Letter of Commitment shall be from a qualified Banking Institution as specified above, and confirm the willingness of the Banking Institution to provide a Letter of Credit in 100% of the contract value, should the Contractor win the award.



See the Bond Form, Bond Instructions and instructions for signature in the Icons provided below.  
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6. INSTRUCTIONS AND INFORMATION.


This chapter details City procedures for directing the RFP process.  The City reserves the right in its sole discretion to reject the proposal of any Proposer that fails to comply with any procedure in this chapter.



Registration into City Registration System


If you have not previously completed a one-time registration into the City of Seattle Registration system, we request you register at: http://www2.seattle.gov/VendorRegistration/ .  The Registration System is used by City staff to locate your contract(s) and identify companies for bid lists on future purchases.  Bids are not rejected for failure to register, however, if you win a contract and have not registered, you will be required to place yourself, or you will be added into the system. Women and minority owned firms are asked to self-identify.  If you need assistance, please call 206-684-0444.  


Communications with the City



All Vendor communications concerning this acquisition shall be directed to the RFP Coordinator.  The RFP Coordinator is:



Presley Palmer, Sr. Buyer


206-233-7158


Presley.palmer@seattle.gov 


Unless authorized by the RFP Coordinator, no other City official or City employee is empowered to speak for the City regarding this acquisition.  Any Proposer seeking to obtain information, clarification, or interpretations from any other City official or City employee (other than the RFP Coordinator) is advised that such material is used at the Proposer’s own risk. The City will not be bound by any such information, clarification, or interpretation.  



Following the Proposal submittal deadline, Proposers shall continue to direct communications to only the City RFP Coordinator.  The RFP Coordinator will send out information to responding companies as decisions are concluded.


Contact by a vendor regarding this acquisition with a City employee other than the RFP Coordinator or an individual approved by the RFP Coordinator in writing, may be grounds for rejection of the vendor’s proposal.



Pre-Proposal Conference 



The City shall conduct an optional pre-proposal conference on the time and date in page 1, at the Seattle City Purchasing Office, 700 5th Avenue, Suite 4112, Seattle.  Proposers are highly encouraged to attend but not required to attend to be eligible to submit a proposal.  The meeting answers questions potential Proposers may have regarding the solicitation document and to discuss and clarify any issues.  This is an opportunity for Proposers to raise concerns regarding specifications, terms, conditions, and any requirements of this solicitation.  Failure to raise concerns over any issues at this opportunity will be a consideration in any protest filed regarding such items known as of this pre-proposal conference.


Those unable to attend in person may participate via telephone.  The Buyer will set up a conference bridge for Vendors interested in participating via conference call.  Contact the Buyer at least two days in advance of the conference when requesting access by phone.


Questions



Questions are to be submitted to the Buyer no later than the date and time on page 1, to allow sufficient time for the City Buyer to consider the question before the bids or proposals are due.  The City prefers such questions to be through e-mail directed to the City Buyer e-mail address. Failure to request clarification of any inadequacy, omission, or conflict will not relieve the vendor of any responsibilities under this solicitation or any subsequent contract.  It is the responsibility of the interested Vendor to assure they received responses to Questions if any are issued.


Changes to the RFP/Addenda


A change may be made by the City if, in the sole judgment of the City, the change will not compromise the City’s objectives in this acquisition.  A change to this RFP will be made by formal written addendum issued by the City’s Buyer Addenda and shall become part of this RFP and included as part of the Contract. It is the responsibility of the interested Vendor to assure they have received Addenda if any are issued.


Bid Blog.



Our website has an option for those companies familiar with RSS Technology.  You may opt to subscribe to an “RSS Feed” on our new Blog (titled “The Buy Line”).  This is optional; it is for your convenience and recommended for those companies familiar with RSS technology.  The RSS Feed technology provides alerts for updates, including addenda, or information posted on our blog for the solicitation you are interested in.  http://www.seattle.gov/purchasing 


Receiving Addenda and/or Question and Answers 



The City Buyer will try to provide you notice, either through the RSS Feed or direction e-mail courtesy announcements that changes or addendums have been posted on our website. 



Notwithstanding efforts by the City to provide such notice to known vendors, it remains the obligation and responsibility of the Vendor to learn of any addendums, responses, or notices issued by the City.  Such efforts by the City to provide notice or to provide it on the website do not relieve the Vendor from the sole obligation for learning of such material.  



Note that some third-party services decide to independently post City of Seattle bids on their websites as well.  The City does not, however, guarantee that such services have accurately provided proposers with all the information published by the City, particularly Addendums or changes to bid date/time.



All Bids sent to the City shall be compliant to all Addendums, with or without specific confirmation from the Proposer that the Addendum was received and incorporated.  However, the Buyer can reject the Bid if it does not reasonably appear to have incorporated the Addendum.  The Buyer could decide that the Proposer did incorporate the Addendum information, or could determine that the Proposer failed to incorporate the Addendum changes and that the changes were material so the Buyer must reject the Offer, or the Buyer may determine that the Proposer failed to incorporate the Addendum changes but that the changes were not material and therefore the Bid may continue to be accepted by the Buyer.


Submittal Requirements



This section details City procedures for submittal. 


1. Number all pages sequentially.  The format should follow closely that requested in this RFP.



2. The City may designate page limits for certain sections of the response.  Any pages that exceed the page limit will be excised from the document for evaluation.  



3. The response should be in an 8 1/2” by 11” format.  Non-recyclable materials are strongly discouraged.  Proposers are encouraged to “double side”.  If there are page limitations, one side of a printed page is considered one page.  


Late Submittals: 



Proposers have full responsibility to ensure the response arrives at the City within the deadline. A late submittal may be rejected, unless the lateness is waived as immaterial by the City Purchasing and Contracting Services Director, given specific fact-based circumstances.  Late responses may be returned unopened to the submitting firm; or CPCS may accept the package and make a determination as to lateness.


Hard Copy Submittal:


Original Bid:



Submittal Requirements:  One original (1) unbound, five (5 ) copies, and one (1) electronic CD copy of the response must be received no later than the date and time specified on the Solicitation Schedule or as otherwise amended.  Fax, e-mail and CD copies will not be an alternative to the hard copy. If a CD, fax or e-mail version is delivered to the City, the hard copy will be the only official version accepted by the City.


Best and Final Offer:


Submittal Requirements:  One original (1) unbound, five (5 ) copies, and one (1) electronic CD copy of the response must be received no later than the date and time specified on the Solicitation Schedule or as otherwise amended.  Fax, e-mail and CD copies will not be an alternative to the hard copy. If a CD, fax or e-mail version is delivered to the City, the hard copy will be the only official version accepted by the City.


If it is determined that your Original Proposal is your Best and Final Offer you will not be required to submit additional copies of your Proposal. The original evaluation scoring by the selection committee will carry forward.


Table 2: Hard Copy Submittal Addresses



			Physical Address (courier)


			Mailing Address (For US Post Office mail)





			City Purchasing and Contracting Services Division



Seattle Municipal Tower



Suite 4112



700 Fifth Avenue



Seattle, Washington, 98104


			City Purchasing and Contracting Services Division



Seattle Municipal Tower



P.O. Box 94687



Seattle, Washington, 98124-4687








1. Hard-copy responses should be in a sealed box or envelope clearly marked and addressed with the CPCS Buyer Name, RFP title and number.  If packages are not clearly marked, the Proposer has all risks of the package being misplaced and not properly delivered. 



2. The Submittal may be hand-delivered or must otherwise be received by the Buyer at the address provided, by the submittal deadline.  Delivery errors will result without careful attention to the proper address.



3. Submittals and their packaging (boxes or envelopes) should be clearly marked with the name and address of the Proposer.


4. Please do not use any plastic or vinyl binders or folders.  The City prefers simple, stapled paper copies. If a binder or folder is essential due to the size of your submission, they are to be fully 100% recycled stock.  Such binders are available from Keeney’s Office Supply at 425-285-0541 or Complete Office Solutions at 206-650-9195. 



5. Please double-side your submittal.



No RFP Opening – No Reading of Prices.



The City does not conduct a bid opening for RFP responses.


Offer Form.



Proposer shall specify response in the format and on any forms provided, indicating unit prices if appropriate, and attaching additional pages if needed.  In the case of difference between the unit pricing and the extended price, the City shall use the unit pricing.  The City may correct the extended price accordingly.  Proposer shall quote prices with freight prepaid and allowed.  Proposer shall quote prices FOB Destination.   All prices shall be in US Dollars.  


Proposer Responsibility to Provide Full Response


It is the Proposer’s responsibility to respond, which does not require interpretation or clarification by the Buyer.  The Proposer is to provide all requested materials, forms and information. The Proposer is responsible to ensure the materials submitted will properly and accurately reflects the Proposer specifications and offering.  During scoring and evaluation (prior to interviews if any), the City will rely upon the submitted materials and shall not accept materials from the Proposer after the RFP deadline; however this does not limit the right of the City to consider additional information (such as references that are not provided by the Proposer but are known to the City, or past experience by the City in assessing responsibility), or to seek clarifications by the City. 



Partial and Multiple Awards


Unless stated to the contrary in the Scope of Work, the City reserves the right to name a partial and/or multiple awards, in the best interest of the City.   Proposers are to prepare proposals given the City’s right to a partial or multiple awards.  If Proposer is submitting an All or None offer, such offer must be clearly marked as All or None.  Further, the City may eliminate an individual line item when calculating award, to best meet the needs of the City, if a line item is not routinely available or is a cost that exceeds the City funds.  For Proposals, the City may negotiate with the successful Proposer, to finalize the work and specifications consistent with the objectives of the RFP.



Tax Revenue Consideration


SMC 20.60.106 (H) authorizes that in determining the lowest and best bid, the City shall consider the tax revenues derived by the City from its business and occupation, utility, sales and use taxes from the proposed purchase.   The City of Seattle’s Business and Occupation Tax rate varies according to business classification.  Typically, the rate for services such as consulting and professional services is .00415% and for retail or wholesale sales and associated services, the rate is .00215%.  Only vendors that have a City of Seattle Business License and have an annual gross taxable Seattle income of $100,000 or greater must pay Business and Occupation Tax.  The City will apply SMC 20.60.106(H) and calculate to determine the lowest bid price proposal.


Taxes



The City is exempt from Federal Excise Tax (Certificate of Registry #9173 0099K exempts 
the City). Washington state tax, use tax if any, and local sales tax will be added onto the resultant Contract cost, although will not be used in evaluation of costs.



Interlocal Purchasing Agreements


This is for information only and is not be used to evaluate candidates. RCW 39.34 allows cooperative purchasing between public agencies, and other political subdivisions. SMC 20.60.100 also allows non-profits to use these agreements. The seller agrees to sell additional items at the offer prices, terms and conditions, to other eligible governmental agencies that have such agreements with the City.  The City of Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.  Should the Proposer require additional pricing for such purchases, the Proposer is to name such additional pricing upon Offer to the City.


Contract Terms and Conditions


The contract that has been adopted for the Denny Substation Major Equipment Project is attached and embedded at the bottom of this RFP Solicitation. Proposers are responsible to review all specifications, requirements, Terms and Conditions, insurance requirements, and other requirements herein. To be responsive, Vendors must be prepared to enter into a Contract substantially the same as the attached Contract.  The Vendor’s failure to execute a Contract substantially the same as the attached Contract may result in disqualification for future solicitations for this same or similar products/services. 



Submittal of a proposal is agreement to this condition.  Vendors are to price and submit proposals to reflect all the specifications, requirements, in this RFP and terms and conditions substantially the same as those included in this RFP.



Any specific areas of dispute with the attached Contract must be identified in Vendor’s Response and may, at the sole discretion of the City, be grounds for disqualification from further consideration in award of a contract.



Under no circumstances shall a Vendor submit its own standard contract terms and conditions as a response to this solicitation. Instead, Vendor must review and identify the language in the City’s attached Contract Terms that Vendor finds problematic, state the issue, and propose the language or contract modifications Vendor is requesting.  Vendor should keep in mind, when requesting such modifications, that the City is not obligated to accept the requested areas of dispute.



The City will not sign a licensing or maintenance agreement supplied by the Vendor. If the vendor requires the City to consider otherwise, the Vendor is also to supply this as a requested exception to the Contract and it will be considered in the same manner as other exceptions.  



The City may consider and may choose to accept some, none, or all contract modifications that the Vendor has submitted with the Vendor’s proposal.  



Nothing herein prohibits the City, at its sole option, from introducing or modifying contract terms and conditions and negotiating with the highest ranked apparent successful Proposer to align the proposal to City needs, within the objectives of the RFP.   The City has significant and  critical time frames which frame this initiative, therefore, should such negotiations with the highest ranked, apparent successful Proposer fail to reach agreement in a timely manner as deemed by the City, the City, at its sole discretion, retains the option to terminate negotiations and continue to  the next-highest ranked proposal. 



Negotiations


Nothing herein prohibits the City from opening discussions with the highest ranked apparent successful Proposer, to negotiate modifications to either the proposal or the contract terms and conditions, to align the proposal or the contract to best meet City needs within the scope sought by the RFP. 



Effective Dates of Offer


Offer prices and costs in Proposer submittal must remain valid until City completes award.  Should any Proposer object to this condition, the Proposer must provide objection through a question and/or complaint to the Buyer prior to the proposal due date.



Prompt Payment Discount.




On the Offer form or in submittal, the Proposer may state a prompt payment discount term, if the Proposer offers one to the City.  A prompt payment discount term of ten or more days will be considered in evaluation.



Cost of Preparing Proposals



The City will not be liable for any costs incurred by the Proposer in the preparation and presentation of proposals submitted in response to this RFP including, but not limited to, costs incurred in connection with the Proposer’s participation in demonstrations and the pre-proposal conference.



Proposer Responsibility



 It is the Proposer responsibility to examine all specifications and conditions thoroughly, and comply fully with specifications and all attached terms and conditions.  Proposers must comply with all Federal, State, and City laws, ordinances and rules, and meet any and all registration requirements where required for contractors as set forth in the Washington Revised Statutes.  



Readability



Proposers are advised that the City’s ability to evaluate proposals is dependent in part on the Proposer’s ability and willingness to submit proposals which are well ordered, detailed, comprehensive, and readable.  Clarity of language and adequate, accessible documentation is essential.


Changes or Corrections in Proposal Submittal


Prior to the submittal closing date and time, a Vendor may change its proposal, if the change is initialed and dated by the Vendor.  No change shall be allowed after the closing date and time. Note you cannot change, mark-up or cross-out any condition, format, provision or term that appears on the City’s published Offer Form. If you need to change any of your own prices or answers that you write on the Offer Form, it must be made in pen, initialed, and be clear in intent.  Do not use white-out.


Errors in Proposals 


Proposers are responsible for errors and omissions in their proposals.  No such error or omission shall diminish the Proposer’s obligations to the City


.


Withdrawal of Proposal



A submittal may be withdrawn by written request of the submitter, prior to the quotation closing date and time.  After the closing date and time, the submittal may be withdrawn only with permission by the City.



Rejection of Proposals and Rights of Award


      The City reserves the right to reject any or all proposals with no penalty.  The City also has the right to waive immaterial defects and minor irregularities in any submitted proposal.


Incorporation of RFP and Proposal in Contract



This RFP and the Proposer’s response, including all promises, warranties, commitments, and representations made in the successful proposal as accepted by the City, shall be binding and incorporated by reference in the City’s contract with the Proposer.



Equal Benefits


Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires consideration of whether proposers provide health and benefits that are the same or equivalent to the domestic partners of employees as to spouses of employees, and of their dependents and family members.  The bid package includes a “Vendor Questionnaire” which is the mandatory form on which you make a designation about the status of such benefits. If your company does not comply with Equal Benefits and does not intend to do so, you must still supply the information on the Vendor Questionnaire. Instructions are provided at the back of the Questionnaire.


Women and Minority Opportunities 


The City intends to provide the maximum practicable opportunity for successful participation of minority and women owned firms, given that such businesses are underrepresented.  The City requires all Bidders agree to SMC Chapter 20.42, and will require bids with meaningful subcontracting opportunities to also supply a plan for including minority and women owned firms.  


A Woman and Minority Inclusion Plan is a mandatory submittal with your RFP response, and is provided for you in the Submittal Instruction section of this RFP document. The City requires all vendors to submit an Inclusion Plan.  Failure to submit a plan will result in rejection of your RFP response. The inclusion plan will be scored as part of the evaluation.  The Inclusion Plan is a material part of the contract.  Read the Inclusion Plan carefully; it is incorporated into the contract.  At City request, vendors must furnish evidence of compliance, such as copies of agreements with WMBE subcontractors.    The plan seeks WMBE business utilization as well as recognizes those companies or respondents that have a unique business purpose for hiring of workers with barriers.



Insurance Requirements


Insurance requirements in Attachment #1 are mandatory.  Formal proof of insurance must be submitted to the City before execution of the Contract, the City will remind the apparent successful proposal in the Intent to Award letter.  The apparent successful Proposer must promptly provide such proof of insurance to the City in reply to the Intent to Award Letter.  Contracts will not be executed until all required proof of insurance has been received and approved by the City.  


Vendors are encouraged to immediately contact their Broker to begin preparation of the required insurance documents, if the Vendor is selected as a finalist.  Proposers may elect to provide the requested insurance documents within their Proposal.



Proprietary Material



Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or created by the City of Seattle are public records.  These records include but are not limited to bid or proposal submittals, agreement documents, contract work product, or other bid material.  Some records or portions of records are legally exempt from disclosure and can be redacted or withheld. The Public Records Act (RCW 42.56 and RCW 19.10)8 describes those exemptions. Proposers must familiarize themselves with the Washington State Public Records Act (PRA) and the City of Seattle’s process for managing records.



The City will try to redact anything that seems obvious in the City opinion for redaction.   For example, the City will black out (redact) Social Security Numbers, federal tax identifiers, and financial account numbers before records are made viewable by the public.  However, this does not replace your own obligations to identify any materials you wish to have redacted or protected, and that you think are so under the Public Records Act (PRA).



Protecting your Materials from Disclosure (Protected, Confidential, or Proprietary) 


You must determine and declare any materials you want exempted (redacted), and that you also believe are eligible for redaction.  This includes but is not limited to your bid submissions, contract materials and work products   


Proposal Submittals



If you wish to assert exemptions in the materials in your proposal, you must identify your exemption request in the Vendor Questionnaire in the Non-Disclosure Request Section.



Contract Work Products.  



If you wish to assert exemptions for your contract work products you must notify the City Project Manager at the time such records are generated.



Please note the City cannot accept a generic marking of materials, such as marking everything with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  You may not exempt an entire page unless each sentence is entitled to exemption; instead, identify paragraphs or sentences that meet the RCW exemption criteria you are relying upon.  



City’s Response to a Public Records Act Requests



The City will prepare two versions of your materials:



Full Redaction: A public copy that redacts (blacks out) both the exemptions (such as social security numbers) identified by the City and also materials or text you identified as exempt. The fully redacted version is made public upon contract execution and will be supplied with no notification to you.



Limited Redaction:  A copy that redacts (blacks out) only the exemptions (such as social security numbers) identified by the City.  This does not redact (black out)  exemptions you identified. The Limited Redaction will be released only after you are provided “third party notice” that allows you the legal right under RCW 42.56.540 to bring a legal action to enjoin the release of any records you believe are not subject to disclosure.



If any requestor seeks the Limited Redacted or original versions, the City will provide you “third party notice”, giving ten business days to obtain a temporary restraining order while you pursue a court injunction.  A judge will determine the status of your exemptions and the Public Records Act. 



Requesting Disclosure of Public Records



The City asks proposers and their companies to refrain from requesting public disclosure of proposal records until an intention to award is announced.  This shelters the solicitation process, particularly during evaluation and selection or if a cancellation occurs with re-solicitation.  With this preference stated, the City will continue to respond to all requests for disclosure of public records as required by State Law.  If you do wish to make a request for records, please address your request in writing to:  Zuzka Lehocka-Howell at Zuzka.Lehocka-Howell@seattle.gov.  


Ethics Code


Please familiarize yourself with the new code:  http://www.seattle.gov/ethics/etpub/et_home.htm.  Attached is a pamphlet for Vendors, Customers and Clients.  Specific question should be addressed to the staff of the Seattle Ethics and Elections Commission at 206-684-8500. 
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No Gifts and Gratuities  


Vendors shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, gifts, tickets, trips, favors, bonuses, donations, special discounts, work, or meals) to any City employee, volunteer or official, if it is intended or may appear to a reasonable person to be intended to obtain or give special consideration to the Vendor.  An example is giving a City employee sporting event tickets to a City employee on the evaluation team of a bid you plan to submit. The definition of what a “benefit” would be is broad and could include not only awarding a contract but also the administration of the contract or the evaluation of contract performance.  The rule works both ways, as it also prohibits City employees from soliciting items from vendors.  Promotional items worth less than $25 may be distributed by the vendor to City employees if the Vendor uses the items as routine and standard promotions for the business.





[image: image15.emf]17 Gifts and Conflicts  of Interests Guide 1-15-2008 .doc






Involvement of Current and Former City Employees



If a Vendor has any current or former City employees, official or volunteer, working or assisting on solicitation of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid documents prompts you to answer that question.  You must continue to update that information to City Purchasing during the full course of the contract.  The Vendor is aware and familiar with the Ethics Code, and educate vendor workers accordingly.



Contract Workers with more than 1,000 Hours



The Ethics Code has been amended to apply to vendor company workers that perform over 1,000 cumulative hours on any City contract during any 12-month period.  Any such vendor company employee covered by the Ethics Code must abide by the City Ethics Code. The Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.



No Conflict of Interest  



Vendor (including officer, director, trustee, partner or employee) must not have a business interest or a close family or domestic relationship with any City official, officer or employee who was, is, or will be involved in selection, negotiation, drafting, signing, administration or evaluating Vendor performance. The City shall make sole determination as to compliance.  



7. OFFER SHEET AND MANDATORY SUBMITTALS.


Submit proposal with the following format and attachments.  Failure to clearly and completely provide all information below, on forms provided and in order requested, may result in rejection as non-responsive.


1. Cover letter (Optional)



2. Mandatory - Letter from a qualified surety to commit a Bond or Letter of Credit.



3. Legal Name (Optional): Submit a certificate, copy of web-page, or other documentation from the Secretary of State in which you incorporated that shows your legal name as a company.  


4. Minimum Qualifications (Mandatory):  Provide a single page that clearly lists each Minimum Qualification, and exactly how you achieve each minimum qualification.  Remember that the determination that you have achieved all the minimum qualifications is made from this page.  The Buyer is not obligated to check references or search other materials to make this decision.
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5. Bid Offer Form (Mandatory):   Submit the following form with your proposal package. All Pricing and Specification requirements must be completed.
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6. Technical Data Bid Form (Mandatory):   Submit the following form with your proposal package. All Pricing and Specification requirements must be completed.
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7. Vendor Questionnaire (Mandatory):  Submit the following form with your proposal package. Be sure to submit this, even if you have sent one in to the City on previous solicitations or contracts.
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8. Inclusion Plan (Mandatory):  
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9. Proposal Response Form (Mandatory):  Elements of this questionnaire will be scored or ranked by the Evaluation Committee.
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10. List of References:  Please provide a minimum three (3), maximum five (5) US references to which you have done similar work.
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Submittal Checklist



This checklist is for your convenience only.  It does not need to be submitted with your proposal.  This checklist summarizes each form that is required to complete and submit your proposal package to the City.



			Cover Sheet


			





			Letter of Bond Commitment






			Mandatory





			Legal Name


			





			Minimum Qualifications Page


			Mandatory





			Vendor Questionnaire


			Mandatory





			Inclusion Plan


			Mandatory





			Bid Offer Form


			Mandatory





			Technology Data Bid Form


			Mandatory





			Proposal Response Form


			Mandatory





			List of References


			








8. EVALUATION PROCESS


Step #1:
Non-Technical Review: Minimum Qualifications and Responsiveness:  City shall review submittals for initial decisions on responsiveness and responsibility.  This will include a review of proposer submitted Equal Benefits, Minimum Qualifications, Inclusion Plan and other elements of responsiveness.


Those found responsive and responsible based on this initial review shall proceed to Step 2.


Step #2:
Preliminary Proposal Response Evaluation:



a. Technical Review: Minimum Technical Qualifications: Selection Committee shall review, as part of their evaluation, the proposals for initial decisions on Technical responsiveness. This will include a review of proposer submitted material for the elements listed in the Technical Minimum Qualifications in section 3 of the RFP and will serve as a pass/fail to determine which proposers move on to Step 3. 


b. Scoring Evaluation: Selection Committee will begin the process of fully evaluating and scoring the vendor proposal which will include the Vendor Response Form, Technical Drawings, and all other submitted material.


Proposals shall be scored at this point using the preliminary proposal evaluation criteria (below).


Step #3:
Vendor Presentation:  The Proposer shall conduct a presentation of their response to the Proposal Response Form. Proposer shall introduce their key staff and make required presentations that cover the topics from the Vendor Response Form.


Each section shall be followed by a 15 minute question and answer session. During this time the Proposer may also ask questions of the Selection Committee.  The entire presentation shall be no longer than 6 hours with 3 hours in the AM and 3 hours in the PM separated by one hour for lunch.  Each 3 hour session shall include a 15 minute break.  The presentation will conclude with a final Q&A session



			Section


			Description


			Duration (approximate)





			1


			Experience/Customer Support


			1 hour





			


			Q&A


			15 minutes





			2


			Schedule


			15 minutes





			


			Q&A


			15 minutes





			3


			Technical


			1.5 hours





			


			Q&A


			15 minutes





			4


			Operations


			45 minutes





			


			Q&A


			15 minutes





			


			Final Q&A Session


			1 hour





			


			Total Presentation Time


			5.5 hours








At this meeting Proposers should ask any and all questions related to their Proposals.  The City will provide immediate answers when possible and research to provide responses where necessary.  Information derived from this session will be considered in the final evaluation of Proposals. This and all presentations may be video recorded or audio recorded by the City.  This and all presentations may be attended by the City's consultant, other City staff and technical experts that are non-voting members but serve as advisers to the Selection Committee.



The Contractor is to submit the list of names and company affiliations with the Buyer before the demonstration.  Contractors invited to demonstration are to bring the assigned Project Manager that has been named by the Contractor in the Proposal, and may bring other key personnel named in the Proposal. The Contractor shall not, in any event, bring an individual who does not work for the Contractor or for the Contractor as a subcontractor on this project, without specific advance authorization by the City Buyer.



Step #4:
Proposal Workshops:  After the Vendor Presentation shall be the Proposal Workshop.  At this session the Proposer and Selection Committee shall have a one-on-one discussion which is designed to prepare the Proposer in providing their Best and Final Proposal.  This work session shall be no longer than 2.5 days in length with each day being 6 hours with 3 hours in the AM and 3 hours in the PM separated by one hour for lunch.  The half day shall be 3 hours.  Each 3 hour session shall include a 15 minute break.  Workshops may be arranged so that two complete workshops can occur in one week.


Step #5:
Best and Final Proposals: Due to the technical complexities and the requirements to balance the conflicting requirements of this scope of work to provide a safe, functional, working facility that meets the present and future requirements of the City, an RFP process was selected.  This process allows for a selection based on technical merit to satisfy the conflicting technical criteria.  Further recognizing the breadth and depth of expertise required to study and provide a technical solution that is consistent with necessary operating and maintenance practices and the importance to the City of the results related to the safety and long term operation of the Denny Substation, the City has determined to use a “Best & Final” process to select the best proposal.  This process allows the proposer to submit an initial proposal, provide a presentation to the City with a question and answer session, have an extensive preparation workshop and then provide a Best and Final Proposal which is evaluation by the City.  Prior to final award that proposal’s model will be validated by the City.  This process ensures that both the City and Proposer understand the critical requirements and proposal capabilities and provides the maximum opportunity to all Proposers to provide their best proposal to the City.  This process provides the City the opportunity to thoroughly investigate and select the best proposal for the Denny Substation that responsibly meets our environmental, physical and technical requirements.


Step #6:
Proposal Evaluation (Best and Final):   After receiving the Best and Final Proposals the Selection Committee shall evaluate the proposals per the Secondary Proposal Evaluation Criteria provided below.  Previous Vendor scores from the Initial Proposal Response Evaluation will not be carried forward. The City reserves the right to schedule another Vendor Presentation for the two (2) highest ranked vendors; if additional presentations are included, the same format and session lengths will be provided to all proposers and this score will supersede the score from the original Vendor Presentation. 


Specifications:  The City will evaluate each Contractor’s compliance with the specifications and other bid requirements set forth in the RFP prior to calculation of Contractors pricing.  If the bidder attaches manufacturing line cards or specification sheets as supporting documentation of compliance to technical specifications, the Buyer may rely upon such attachments to make determinations of whether the product properly complies with City requirements.  Likewise, the Buyer may obtain and rely upon a manufacturer line card if the Buyer desires verification that the OEM product is compliant. In the event a manufacturer’s material differs from the bidder’s written response, it is your responsibility to clearly explain why the manufacturer specification sheet would be different, or the Buyer may rely upon the manufacturer specification materials to make the determination.


Discounts for prompt payment shall be reviewed for acceptance and shall be calculated into the Vendor’s response for evaluation. 


Local Business Tax Revenue Consideration:  SMC 20.60.106 (H) authorizes that in determining the lowest and best bid, the City shall consider the tax revenues derived by the City from its business and occupation, utility, sales and use taxes from the proposed purchase.   The City will apply SMC 20.60.106(H) and calculate when the value could serve as a differentiator to determine the lowest bid. The City of Seattle’s Business and Occupation Tax rate varies according to business classification.  Typically, the rate for service such as consulting and other professional services is .00415% and for retail or wholesale sales and associated services, the rate is .00215%.  Only vendors that have a City of Seattle Business License and have an annual gross taxable Seattle income of $100,000 or greater, pay Business and Occupation Tax.  


Cost Proposal:  Items on cost proposal shall then be calculated for award.  Item pricing will be multiplied by the number of units required for an item total.   Item totals will be totaled for all items for a tabulated total.  If an error in math occurs, unit pricing will be considered the correct price and will be used. If any cost item is missing from a proposed Offer Form, the City reserves the right to reject that Bid or to calculate and compare bids without that cost item considered.  


Loss Pricing Evaluation: In addition to unit price calculation, the calculation of load and no-load losses shall be evaluated as follows and added to final equipment cost totals: 


· No-Load Core Losses $7,000/kW


· Load Losses and Auxiliary Losses $3,500/kW


Evaluated Losses will be calculated by multiplying the appropriate dollars/kW values by guaranteed maximum load losses at temperatures as specified by IEEE C57.12 at ONAN rating and no-load losses at 100% voltage.  Transformers have all three loss components evaluated (no load, load and auxiliary losses).  Per IEEE standards, only load losses are applied for the reactor and since the reactor is anticipated to be in service only half of the year, only half of the load loss figure is applied ($1750/kW).  Since the grounding banks (or zig-zag transformers) are energized but not carrying load in normal operating conditions, only no load losses are evaluated.  The total Evaluated Loss for each line item shall also reflect the number of units being included in the Proposal for the Phase One installation.


Step #7:
Selection:  The City shall select the highest ranked Proposer for award, or may consider a combination of awards at the option of the City.   


The highest ranked Proposer’s model shall be validated by SCL. If the model fails validation, the proposal may be disqualified from the process and the City reserves the right to move to the next highest ranked Proposer for validation and award.  tc "Substantially Equivalent Scores"\l 2


Step #8:
Contract Negotiations.  The City may negotiate elements of the proposal as required to best meet the needs of the City, with the apparent successful Proposer.  The City may negotiate any aspect of the proposal or the solicitation. 



Repeat of Evaluation Steps: If no Contractor is selected at the conclusion of all the steps, the City may return to any step in the process to repeat the evaluation with those proposals that were active at that step in the process.  In such event, the City shall then sequentially step through all remaining steps as if conducting a new evaluation process. The City reserves the right to terminate the process if it decides no proposals meet its requirements.



Points of Clarification:  Throughout the evaluation process, the City reserves the right to seek clarifications from any Contractor.  



Substantially Equivalent Scores:  In the event that the top two Contractors receive the same total score, the contract will be awarded to that Contractor who, in the opinion of the City, best meets the City needs.


Requester Minimum Qualifications Review Criteria:


                        

  Categories                                 Weight (Pass/Fail)


			See Step #1 Buyer Review: Non-Technical Minimum Qualifications and Responsiveness


			Pass/Fail





			


			





			See Step #2 Requester: Technical Minimum Qualifications Review


			Pass/Fail








Preliminary Proposal Evaluation Criteria:



                        

  Categories                                 Weight (Points)



			Cost Proposal


			





			Price/Evaluated Cost


			100





			Proposal Response Form Evaluation Areas


			





			Experience


			130





			Schedule


			40





			Technical*


			200





			Operations


			175





			Inclusion Plan


			70





			Total Points including Optional


			715









*Does not include Presentation Scoring at this stage


Secondary Proposal Evaluation Criteria:



                        

  Categories                                 Weight (Points)



			Cost Proposal


			





			Price/Evaluated Cost


			100





			Proposal Response Form Evaluation Areas


			





			Experience


			130





			Schedule


			40





			Technical**


			245





			Operations


			175





			Inclusion Plan


			70





			Total Points including Optional


			760









** Includes Presentation Scoring at this stage


8. AWARD AND CONTRACT EXECUTION INSTRUCTIONS.


The RFP Coordinator intends to provide written notice of the intention to award in a timely manner and to all Vendors responding to the Solicitation. 



Protests and Complaints


The City has rules to govern the rights and obligations of interested parties that desire to submit a complaint or protest to this RFP process.  Please see the City website at http://www.seattle.gov/purchasing   for these rules.  Interested parties have the obligation to be aware of and understand these rules, and to seek clarification from the City. Note there are time limits on protests and Proposers have final responsibility to learn of results in sufficient time for such protests to be filed in a timely manner.   


No Debriefs


The City issues results and award decisions to all proposers. The City does not provide debriefs. 



Instructions to the Apparently Successful Vendor(s)


The Apparently Successful Vendor(s) will receive an Intent to Award Letter from the RFP Coordinator after award decisions are made by the City.  The Letter will include instructions for final submittals that are due prior to execution of the contract or Purchase Order.  



If the Vendor was allowed to request exceptions in the instructions (Section 6), and chose to do so, the City will review and select those the City is willing to accept. There will be no discussion on exceptions. Once the Contract is formulated, the City may identify proposal elements that require further discussion to align the proposal and contract fully with City business needs before finalizing the agreement. If so, the City will initiate the discussion and the Vendor is to be prepared to respond quickly in City discussions. The City has provided only 15 calendar days to finalize such discussions. If mutual agreement requires more than 15 calendar days, the City may terminate negotiations, reject the Proposer and may disqualify the Proposer from future submittals for these same products/services, and continue to the next highest ranked Proposal, at the sole discretion of the City.  The City will send a final agreement package to the Vendor for signature.



Once the City has finalized and issued the contract for signature, the Vendor must execute the contract and provide all requested documents within ten (10) business days.  This includes attaining a Seattle Business License, payment of associated taxes due, and providing proof of insurance.  If the Vendor fails to execute the contract with all documents within the ten (10) day time frame, the City may cancel the award and proceed to the next ranked Vendor, or cancel or reissue this solicitation.  Cancellation of an award for failure to execute the Contract as attached may cause Proposer disqualification for future solicitations for this product/service.



Checklist of Final Submittals Prior to Award


The Vendor(s) should anticipate that the Letter will require at least the following.  Vendors are encouraged to prepare these documents as soon as possible, to eliminate risks of late compliance.



· Seattle Business License is current and all taxes due have been paid.



· State of Washington Business License.



· Certificate of Insurance (if a hard-copy is required by the specifications)



· Special Licenses (if any)



· Approved Contract Bond (if applicable)



· Intent to Pay Prevailing Wages (for prime and any subcontractors)



Taxpayer Identification Number and W-9


Unless the Vendor has already submitted a Taxpayer Identification Number and Certification Request Form (W-9) to the City, the Vendor must execute and submit this form prior to the contract execution date.  
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9. Attachments



For convenience, the following documents have been embedded in Icon form within this document.  To open, double click on Icon.  



Attachment #1:   Insurance Requirements
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Attachment #2:  Contract or Terms & Conditions & Appendix A.
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Attachment #3:  Prevailing Wages


Prevailing Wage Rates for King County & Benefit Code Key (MM DD, YYYY Wage Publication must be used)


To receive prevailing wage rates you may do the following:



· To download the rates, go to https://fortress.wa.gov/lni/wagelookup/prvWagelookup.aspx  



· A copy is available for viewing in City Purchasing Office


· Upon request, a hard copy may be sent to you.
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City Of Seattle 




City of Seattle 




THE SEATTLE ETHICS & ELECTIONS COMMISSION 
 




The SEEC is a seven-member, independent panel 
of citizen volunteers.  The Commission and its staff 
are responsible for administering the City of Seattle 
Ethics, Elections, and Whistleblower Protection 
Codes. Three Commissioners are appointed by the 
Mayor, three by the City Council, and the seventh 
by the other six. They are confirmed by the City 
Council and serve overlapping three-year terms. 




The Commission is supported by a staff of six 
employees who provide training, investigate 
complaints, and issue advisory opinions. 




TRAINING AND INFORMATION 
Ethics training and brochures are available by 
request. Information is also available at the 
Commission website: http://www.seattle.gov/ethics/.  




COMMISSION MEETINGS 
You are invited to attend any Commission meeting.  
Meetings are usually the first Wednesday of the 
month in the Seattle Municipal Tower.   




Copies of the meeting agenda, including time and 
location, are in our office and on our Internet web 
site under Commission/Agendas & Minutes. You 
can also call 206-684-8500 for meeting times and 
locations. 
 
 
 




 




 




 




 




 




 




 




 




 
 




This brochure highlights portions of the Seattle 
Ethics Code, SMC 4.16.  The complete law is on the 
City Clerk’s Seattle Municipal Code (SMC) web site, 
http://clerk.ci.seattle.wa.us/~public/code1.htm.  
Copies are also available in the SEEC office. 
 




ETHICS COMPLAINTS AND CONSEQUENCES 
Anyone who feels a City officer or employee has 
violated the Ethics Code may complain to the Ethics 
and Elections Commission. Commission staff will 
investigate whether there is a Code violation. 




If it is found that an employee or official violated the 
City’s Ethics Code, the Commission may fine that 
person up to $5,000 per violation plus costs and 
restitution. The Commission may also recommend 
disciplinary action, including suspension or discharge. 
 
A complaint may be dismissed if there is no violation 
of the Code or if the violation is minor and inadvertent 
or has already been remedied. 




ADVICE 
City employees and officers may seek advice on 
whether a planned action or activity raises issues 
under the City’s Ethics Code. 




 




 




 




 




 




 




 




 




 




 
ETHICS AND ELECTIONS COMMISSION 




 




Seattle Municipal Tower 
700 Fifth Avenue,  Suite 4010 




 
Mon - Fri: 8am - 5pm 




Tel: 206-684-8500  Fax: 206-684-8590 
E-mail:  ethicsandelections@seattle.gov 




Postal mail:  PO Box 94729, Seattle, WA 98124-4729 
 




Internet:   http://www.seattle.gov/ethics/  
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City of Seattle’s 
Ethical Standards 




for 
Contractors, Vendors,  
Customers and Clients 
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SEATTLE ETHICS AND ELECTIONS 




COMMISSION 
 




Your advocate for fair, open, and honest government. 















of 
The City of Seattle’s 
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The Code of Ethics 
Seattle Municipal Code (SMC) 4.16 




 




The Seattle Ethics Code was created to inspire 
public trust in City government and ensure that 
City officers and employees are “independent, 
impartial, and responsible to the people.”   
The law is administered by an independent 
commission of citizen volunteers. 




The Code sets ethical standards about work 
activities, business relationships, and the use 
of City resources that apply to all City employees, 
elected officials, and members of most City 
boards and commissions.  




This brochure highlights areas of the Code that 
pertain to contractors, vendors, and regulated 
parties, and also to customers and clients. It is 
one of our efforts to increase awareness of the 
Code and to help you better understand what 
employees can and cannot do. 




If you would like more information or have 
questions, please call us at 206-684-8500  
or visit our web site:   




http://www.seattle.gov/ethics/�
�




This brochure is a general summary of the 
Seattle Ethics Code. If you have questions 
or would like advice on a specific issue, 
please contact Commission staff. 




206-684-8500 
 




HIGHLIGHTS 




THANKING CITY EMPLOYEES 
The best way to thank a City employee is to 
write a letter of praise to the employee’s 
supervisor. City employees may not accept 
gifts, loans or other things of value in 
appreciation for their work or services.  




Example:  Employees responsible 
for purchasing cannot receive 
gifts or premiums for the City  
orders they place.   




Employees may accept promotional items or 
items such as flowers or candy to share with co-
workers or the public, as long as they are valued 
at $25 or less. However, the Commission limits 
the value of such items to $50 from a single 
source in a calendar year.  




SOLICITING ITEMS 
City employees may not ask people with whom 
they do City business to donate items, whether 
for personal, charitable, or other purposes. 




Example: Inspectors may not ask businesses 
they inspect for donations of meeting spaces 
or supplies. 




NO FREE MEALS 
Employees may not accept free meals from 
people with whom they do City business, or from 
people who wish to do business with the City. 




 




Example: An employee who is 
meeting with a vendor or client 
for lunch cannot have the lunch 
paid for by the vendor or client. 




REFRESHMENTS AT MEETINGS 
Employees may accept basic refreshments—
such as coffee, tea, soft drinks, doughnuts, or 
cookies—when attending meetings in your office. 




USE OF CITY FACILITIES AND RESOURCES 
City employees cannot use City 
resources for non-City purposes.  
City property, including City paid 
time, vehicles, and equipment, may 
only be used for a City purpose. 




CONFLICT OF INTEREST 
Employees may not take part in City business 
where they, or an immediate family member, 
have a financial or private interest. Employees 
also may not take part in City business where 
they would appear to have a conflict of interest. 




Example: City employees must withdraw from 
a vendor selection process if one of the 
competitors is the employee’s spouse or 
domestic partner, or if a competitor has been 
the employee’s business partner or client 
within the last twelve months. 




ADVERTISING 
Employees cannot use their positions for 
anyone’s private gain or use City resources 
for a non-City purpose. Therefore, they cannot 
hand out or post advertising materials. 




INVITATIONS TO SEMINARS & CONFERENCES 




 




City employees may attend 
educational programs paid for by 
City vendors or potential vendors  




only under limited conditions.  Neither the City 
nor the employee can accept reimbursement for 
expenses incurred that are not allowable under 
the City's Travel Policies and Procedures. In all 
cases, the event must serve a City purpose 




Example: An employee may not attend a 
conference at your expense unless you are 
required by contract to provide training or 
education to City employees, or the employee 
is directed by his or her supervisor to attend. 
Reimbursement for travel or lodging must be 
made to the City, not to the individual. 




AFTER LEAVING CITY EMPLOYMENT 
Employees must wait one year after leaving 
the City before they can (i) assist others in 
proceedings involving their former agency, (ii) 
assist or represent others on matters in which 
they were officially involved, or (iii) compete for 
contracts when they helped determine the scope 
of work or the process for selecting a contractor��




Example: For one year, former employees 
may not assist their new employers in seeking 
permits from the City department they left. 
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City of Seattle




Inclusion Plan








				Solicitation Number & Title:



				       







				Your Company Name:



				     











Bidders must complete and submit this form with their RFP response. Carefully read the attached instructions.



For questions, call Miguel Beltran, 206-684-4525 Miguel.Beltran@seattle.gov



The RFP instructions for this project identify how many points this Inclusion Plan is given during RFP evaluation.  



Aspirational WMBE Goals.



Propose WMBE utilization goals in the spaces below. These goals represent WMBE utilization the Bidder intends to achieve during contract performance.  The goals should represent a realistic and achievable commitment. WMBE Bidders  may indicate your self-performance as well as work you intend to subcontract to other WMBE firms. See page 4 for instructions. These goals do not need to match, and are not expected to match WMBE Guarantees.



				Project Goals



				







				Specify the percentage participation by woman owned firms.  



				%







				Specify the percentage participation by minority owned firms.



				%







				TOTAL



				%











Strategies.




Describe strategies you intend to use to achieve the aspirational WMBE utilization for this contract.  This may include such strategies as negotiated award to a WMBE firm in lieu of competitive subcontract bids, using WMBE as a tiebreaker per RCW 35.22.650, strategies for self-performance and subcontracting, providing mobilization payments, and offering rapid invoice payments. 



Past Performance




As evidence of your good faith intentions to achieve the WMBE aspirational goals you provide on page 1, describe your past performance on contracts with similar work.  The City may review your past performance on previous City contracts.  Your response should concentrate on achievement when your effort was voluntary (i.e. goals were not mandatory such as a federally-funded DBE requirement), or where you exceeded the regulatory minimum requirement.  



WMBE Guarantees.



This section gives the option to guarantee utilization of certain WMBE firms as evidence of good faith efforts.  If you choose to list WMBE firms, you guarantee to the City and WMBE firm they will be used.  Describe the Guarantee you are giving (a percentage of total contract value, or a scope of work guaranteed to the firm or similar). Please see instructions on page 5.



				WMBE Business Name



				Describe Guarantee







				     



				     







				     



				     







				     



				     







				     



				     







				     



				     











				     



				     







				



				     











Diverse Employment.



If you have a mission or program uniquely committed to hiring workers with employment barriers, veterans, disabled, the chronically unemployed or low income individuals, or woman and minority (if they are underutilized in your profession such as. construction trades), please describe.  The City expects a substantive and highly integrated program, instead of a standard EEO or Affirmative Action policy 



Describe how this mission or commitment would translate directly into placement of such workers to perform the scope of work for this City contract opportunity.




 Inclusion Plan Instructions



WMBE firms include any self-identified or state-certified firm that is at least 51% woman or minority owned (per SMC 20.42). The following may assist bidders:  https://wald1.seattle.gov/dea/registration/ and http://www.omwbe.wa.gov/certification/certification_directory.shtml).   A WMBE does not need to be self-identified and registered within the City’s Yellow Pages at time of bid, but must do so before contract execution. 



1. When the City places the Inclusion Plan into the solicitation requirements, the “Bidder” must complete and submit this WMBE Inclusion Plan as part of the RFP response.  If the form is not completed and submitted as part of the response, the bid will be considered non-responsive.



2. The RFP provides the evaluation scoring matrix, which includes how many points this Inclusion Plan will be given in RFP evaluation.  Notes below provide you the context of how points will be considered. The Plan will be evaluated by the City based upon the strength of the good faith efforts to utilize WMBE-owned firms



3. A Prime (i.e. the Bidder, Vendor, the company submitting the proposal) who self-identifies (or is state certified) as a WMBE firm, must complete this form. even if it intends to self-perform.  



4. If you are a WMBE Prime and chose to self-perform elements that are eligible for subcontracting (i.e. work that is discretionary, which a prime may chose to self-perform or subcontract) , you may include your self-performance as part of your aspirational goal, and may name your self-performance for such discretionary work within your Guaranteed WMBE utilization. 




5. All work identified in the Plan to be performed by a WMBE firm must be a commercially useful function for the contract scope.




6. The City may discuss the Plan with the apparent successful bidder before incorporating into the contract; the Plan may be amended by mutual consent.




7. For phased work, (for example, an IT project), provide responses as thorough as possible given the scope known.  If future phases require, the City will review the Plan for mutually-agreed upon updates.



Aspirational WMBE Goals (Page 1)




8. These goals are a serious commitment the Prime (i.e. Bidder or Proposer)  can reasonably and realistically achieve given good faith efforts.  




9. These aspirational goals, good faith efforts, progress reports, and collaboration with the City are material to the contract. 



10. The Bidder is to provide an Aspirational Goal that is achievable.  Failure to achieve the goal itself is not a material breach, but substantial variance below the Aspirational goal volunteered by the Bidder  may measure failed good faith efforts, to establish a reasonable goal and/or build an appropriate effort to achieve the aspirational goal.



11. The Aspirational Goal percentage applies to the entire contract cost.  If change to the contract requires a modification to the percentage, then the City and Prime will discuss whether a greater or lesser goal is appropriate and modify the Plan.




12. The bidder should enter a total WMBE goal on page 1 where indicated.  The City seeks a separate percentage WBE and MBE goal. If the bidder does not provide such goals separately and only gives a total, then the City may seek the two separate percentages after bid opening and rely upon the total for scoring. If the Bidder provides a WBE and MBE goal, but does not total the percentage, the City shall total those percentages to become the total. 



WMBE Guarantee (Page 2)




13. The Prime has the option to list WMBE firms with whom the Prime commits to contract. This does not need, and is not expected, to equal your aspirational goal on page 1.  You may have WMBE firms you can commit at time of bid, but may have other opportunities you are not yet prepared to guarantee. 




14. A WMBE Guarantee should be secured with the WMBE firm in advance of listing on the form.  The City does not require a signed contract in place with the WMBE.



15. Changes to named WMBE Guarantees:   




a.         A named firm includes any WMBE named in the Inclusion Plan with whom the Bidder would Contract if awarded the Contract.  




b.         Any such WMBE that the Prime wishes to substitute during the course of the project must have City Buyer consent through a change order and a demonstrated “good cause.”  “Good cause” shall include the following:




1. Failure of the WMBE to execute a written contract after a reasonable period of time.




2. Bankruptcy of the WMBE.




3. Failure of the WMBE to provide the required bond.




4. The WMBE is unable to perform the work because they are debarred, not properly licensed, or in some other way is ineligible to work.




5. Failure of the WMBE to comply with a requirement of law applicable to subcontracting.




6. The death or disability of the WMBE (if the WMBE is an individual)




7. Dissolution of the WMBE (if the WMBE is a corporation or partnership).




8. If there is a series of failures by the WMBE to perform in accordance with previous contracts.




9. Failure or refusal of the WMBE to perform the work.




c.         If the Prime is making a change to a named WMBE Subcontractor, then the Prime shall use good faith efforts to recruit another WMBE to do the Work. 




Diverse Employment (Page 3)




a. Corporate EEO policies and affirmative action policies are not indicative of a unique employment mission.




b. A response is not required, if you have no such program within your company and/or you do not have a unique mission as part of your business purpose.
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MINIMUM QUALIFICTIONS




City of Seattle RFP #SCL-1199




Title: Denny Substation Major Equipment




Please check the applicable box to signify compliance or non-compliance to each minimum qualification.  If you do comply, describe exactly how you achieve each minimum qualification.  The determination that you have achieved all the minimum qualifications is made from this document or a document with the same information. (Reference Section 3, Minimum Qualifications of RFP for more information)







				Item #



				Minimum Qualification



				Complies



				Does Not  Comply



				If you comply, describe how you meet the minimum qualification.







				1



				All proposers shall have at least 10 years’ experience in design, fabrication, delivery and testing of equipment types described in this project.



				



				



				







				1A



				All foreign manufacturers with manufacturing facilities outside the USA shall demonstrate 10 years of experience of manufacturing and selling of such equipment in the USA of 'similar ratings'. Owner engineering will make the final determination of qualification upon reviewing USA references. The 'similar ratings' can be defined as same or adjacent ANSI/IEEE standard voltage ratings, +/- 30% of oil filled equipment MVA ratings, and MVAR ratings.



				



				



				







				2



				Proposed equipment in service multiple locations for more than three year



				



				



				







				3



				For plants supplying major finished products for this contract, each plant should have 7 consecutive years of consecutive US/Canadian sales, without interruption



				



				



				







				4



				USA project experience relating to projects of similar magnitude including logistics, installation and coordination, shipping and hauling, delivery, assembly, testing, field installation and coordination (a minimum of 3 and up to 5 for directly related projects in the last 7 years).



				



				



				







				5



				Project Manager and Technical Service Advisor (TSA) experience for similar projects and equipment (7 or more similar projects in the last 10 years).



				



				



				







				6



				Schedule is very important to the City, confirm that there are no deviations of more than 30 days from the advertised schedule.



				



				



				







				7



				Explain how your technical solution meets the project requirements (fault duty, load delivery, layout, N-1, etc.)



				



				



				







				8



				Describe your directly related experience for the proposed equipment and installation with at least 2 years in service (energized). 



				



				



				







				9



				Did you answer all questions on Proposal Response form?
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2013 INSURANCE REQUIREMENTS AND TRANSMITTAL SHEET 



PURCHASING SERVICES
REF:      



City of Seattle


Attachment No. 1



VENDOR: SEND THIS FORM TO YOUR INSURANCE PROFESSIONAL



INSURANCE AGENT/BROKER: 



( PLEASE COMPLETE THESE FIELDS SO THAT WE MAY CONTACT YOU IF NECESSARY.                 *REQUIRED FIELDS




*NAME:      


TITLE:      




*NAME OF COMPANY         




*EMAIL:      

*TELEPHONE:      

FAX:        



( SEND ORIGINAL CERTIFICATION WITH COPY OF CGL ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL   INSURED POLICY WORDING TO:
THE CITY OF SEATTLE PURCHASING SERVICES DIVISION



                                      

ATTN:      

 







PO Box 94687



                                       

SEATTLE, WA 98124-4678



( SEND COPY OF CERTIFICATION (INCLUDING COPY OF ADDITIONAL INSURED PROVISION) BY FAX TO (206) 470-1279 OR AS AN EMAIL ATTACHMENT IN ADOBE PDF FORMAT TO RISKMANAGEMENT@SEATTLE.GOV .




1. In the “Certificate Holder” field of the certificate of insurance, write “Attention:  City of Seattle.” 



2. Upon award of the contract, Vendor shall, at its sole expense and for the entire term of the contract, provide insurance to the City of Seattle (“City”) as checked below in 15 days or the city may withdraw its intent to award:



· ( COMMERCIAL GENERAL LIABILITY (CGL), MARINE GENERAL LIABILITY (MGL) OR EQUIVALENT INCLUDING: 




( PREMISES 




( PRODUCTS-COMPLETED OPERATIONS 





( CONTRACTUAL LIABILITY  





( STOP GAP/EMPLOYER’S LIABILITY (UNLESS NO OBLIGATION TO INSURE WA STATE WC)



   XCU AND SUBSIDENCE PERILS NOT EXCLUDED



  PRODUCTS/COMPLETED OPNS. ADD’L INSURED FOR THREE (3) YEARS FOLLOWING END OF CONTRACT



· MINIMUM LIMITS OF LIABILITY SHALL BE:   




				    $1,000,000



				EACH OCCURRENCE COMBINED SINGLE LIMIT BODILY INJURY AND PROPERTY DAMAGE (CSL)







				    $2,000,000   



				PRODUCTS/COMPLETED OPERATIONS AGGREGATE







				    $2,000,000   



				GENERAL AGGREGATE







				    $1,000,000   



				EACH ACCIDENT/ DISEASE—POLICY LIMIT/ DISEASE—EACH EMPLOYEE STOP GAP/EMPLOYER’S LIABILITY 











· ( AUTOMOBILE LIABILITY INSURANCE FOR OWNED, NON-OWNED AND HIRED VEHICLES AS APPROPRIATE   
       WITH MINIMUM LIMITS OF LIABILITY SHALL BE $1,000,000 CSL.



· NOTE: GARAGE LIABILITY WITH APPROPRIATE COVERAGES AND LIMITS OF LIABILITY MAY SUBSTITUTE FOR CGL AND AUTOMOBILE INSURANCE:



·    Garage Keeper’s Legal Liability (GKLL) insurance to cover vehicles in vendor’s bailment.  Minimum limit of liability of   

  $        each vehicle and $       each occurrence.   




·         “On-Hook” GKLL coverage required with minimum limit of liability of $      each vehicle.




 IN-TRANSIT POLLUTION LIABILITY CA 99 48/MCS-90 (N/A IF COVERED UNDER AN IN-TRANSIT EXTENSION OF     A CONTRACTOR’S POLLUTION LIABILITY INSURANCE POLICY)




· (  WORKER'S COMPENSATION INSURANCE FOR WASHINGTON STATE AS REQUIRED BY TITLE 51 RCW.




  UMBRELLA/EXCESS/BUMBERSHOOT LIABILITY INSURANCE OVER CGL/MGL/AUTOMOBILE LIABILITY  



MINIMUM LIMIT OF LIABILITY SHALL BE  $1,000,000 CSL  $5,000,000 CSL ($6,000,000 MINIMUM TOTAL LIMITS REQUIREMENT)




   CONTRACTOR’S POLLUTION LIABILITY INSURANCE. MINIMUM LIMITS OF LIABILITY SHALL BE  $1,000,000  $      EACH CLAIM WITH A MINIMUM AGGREGATE LIMIT OF 200% OF THE EACH CLAIM LIMIT.  THERE SHALL BE NO REQUIREMENT FOR A DEDICATED PROJECT AGGREGATE LIMIT PROVIDED THAT THE CONTRACTOR SHALL (1) SUBMIT TO THE CITY WITH ITS INSURANCE CERTIFICATION A WRITTEN STATEMENT FROM ITS AUTHORIZED INSURANCE REPRESENTATIVE THAT THE FULL MINIMUM AGGREGATE LIMIT IS AVAILABLE AND HAS NOT BEEN IMPAIRED BY ANY CLAIMS RESERVED ON ANOTHER PROJECT, AND (2) THEREAFTER, UNTIL THE COMPLETION OF THE WORK, THE CONTRACTOR SHALL PROVIDE NOTICE IN WRITING TO THE CITY WITHIN TEN (10) DAYS OF CONTRACTOR’S CONSTRUCTIVE KNOWLEDGE OF ANY PENDING OR ACTUAL IMPAIRMENT OF THE AGGREGATE LIMIT.



   AVIATION LIABILITY INSURANCE WITH MINIMUM LIMITS OF $1,000,000 CSL OR  $      CSL



   PROFESSIONAL LIABILITY INSURANCE WITH MINIMUM LIMIT OF LIABILITY $3,000,000 EACH CLAIM




 
   WATERCRAFT/P&I LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     



   SHIP REPAIRER’S OR MARINA OPERATOR’S LEGAL LIABILITY INSURANCE COVERING THE VENDOR’S LIABILITY FOR LOSS OR DAMAGE, INCLUDING LOSS OF USE, TO OWNERS OF WATERCRAFT WHILE IN THE VENDOR’S CARE, CUSTODY AND CONTROL FOR THE PURPOSE OF BEING REPAIRED OR SERVICED.  




MINIMUM LIMITS OF LIABILITY SHALL BE $      EACH VESSEL




   JONES ACT LIABILITY WITH MINIMUM LIMITS   $1,000,000 OR $     .



   U.S.L. & H. LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     



   MISCELLANEOUS:        WITH MINIMUM LIMIT $       



 FORMCHECKBOX 
   TECHNICAL ERRORS & OMISSION (E&O):  WITH MINIMUM LIMIT $3,000,000



TERMS AND CONDITIONS:



1. City of Seattle as Additional Insured: The CGL/MGL insurance shall include “the City of Seattle” as an additional insured for primary and non-contributory limits of liability.




2. No Limitation of Liability: Insurance coverage and limits of liability as specified herein are minimum coverage and limit of liability requirements only.  They shall not be construed to limit the liability of Vendor or any insurer for any claim that is required to be covered hereunder to less than the applicable limits of liability stated in the declarations.  Moreover, the City shall be an additional insured, where additional insured status is required, for the full available limits of liability maintained by vendor, whether those limits are primary, excess, contingent or otherwise.  Vendor expressly understands and agrees that this provision shall override any limitation of liability or similar provision in any agreement or statement of work between the City and Vendor.




3. Claims Made Form:  If any policy is written on a claims made form, the retroactive date shall be prior to or coincident with the effective date of this contract.  Claims made coverage shall be maintained by the Vendor for a minimum of three (3) years following the expiration or earlier termination of this contract, and the Vendor shall provide the City with evidence of insurance for each annual renewal.  If renewal of the claims made form of coverage becomes unavailable or economically prohibitive, the Vendor shall purchase an extended reporting period (“tail”) or execute another form of guarantee acceptable to the City to assure financial responsibility for liability assumed under the contract.




4. Deductibles and Self-Insured Retentions:  Any self-insurance retention or deductible in excess of $ 25,000 that is not “fronted” by an insurer and for which claims the vendor or its third-party administrator is directly responsible for defending and indemnifying must be disclosed on the certificate of liability insurance.  Vendor agrees to defend and indemnify the City under its self-insured or deductible layer and upon City’s request advise the full delivery address of the individual or department to whom a tender of a claim should be directed.   




5. Notice of Cancellation:   Under RCW 48.18.290 (1) (a) and (b) (“Cancellation by insurer”) applicable to insurers licensed to do business in the State of Washington, the City, as a certificate holder for the insurance requirements specified herein and an additional insured, has an interest in any loss which may occur; written notice of cancellation must therefore be actually delivered or mailed to the City not less than 45 days prior to cancellation (10 days as respects non-payment of premium).  As respects surplus lines placements, written notice of cancellation shall be delivered not less than 30 days prior to cancellation (10 days as respects non-payment of premium).




6. Qualification of Insurers:  Insurers shall maintain A.M. Best’s ratings of A- VII unless procured as a surplus lines placement under RCW chapter 48.15, or as may otherwise be approved by the City.




7. Changes in Insurance Requirements: The City shall have the right to periodically review the adequacy of coverages and/or limits of liability in view of inflation and/or a change in loss exposures and shall have the right to require an increase in such coverages and/or limits upon ninety (90) days prior written notice to the Vendor.  Should Vendor, despite its best efforts, be unable to maintain any required insurance coverage or limit of liability due to deteriorating insurance market conditions, it may upon thirty (30) days prior written notice request a waiver of any insurance requirement, which request shall not be unreasonably denied.




8. Evidence of Insurance:  




a. A certificate of liability insurance evidencing coverages, limits of liability and other terms and conditions as specified herein;




b. An attached designated additional insured endorsement or blanket additional insured wording to the CGL/MGL and (if required) Contractor’s Pollution Liability insurance policy.




At any time upon the City’s request, Vendor shall also cause to be timely furnished a copy of declarations pages and schedules of forms and endorsements.  In the event that the City tenders a claim or lawsuit for defense and indemnity invoking additional insured status, and the insurer either denies the tender or issues a reservation of rights letter, Vendor shall in addition cause a complete and certified copy of the requested policy to be timely furnished.



Send evidence of insurance to the City at the addresses at the top of this form. If any questions or issues, contact the City of Seattle Risk Management Division at direct telephone extension (206) 386-0071 or by email at riskmanagement@seattle.gov .



NOTE: CERTIFICATES WITHOUT ATTACHED ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL INSURED WORDING WILL NOT BE APPROVED![image: image1][image: image2][image: image3][image: image4][image: image5][image: image6]
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Note: This contract indicates all terms and conditions required by the City of Seattle. All submitting companies agree to this contract, terms and conditions. 




City of Seattle




CONTRACT FOR




This Contract is made effective _______ (the “Effective Date”), and entered into by and between the City of Seattle (“Owner”), a Washington municipal corporation; and ________________ (“Contractor”), a corporation of the State of _______, and authorized to do business in the State of Washington.




				Contractor Business



				







				Name of Representative



				







				Contractor Address



				







				Contractor Phone



				







				Contractor Fax



				







				Contractor E-mail



				











WHEREAS, the purpose of this contract is to provide and install major electrical equipment for the initial construction of the Denny Substation that best meets Owner’s requirements; and




WHEREAS, Contractor was selected as a result of a Request for Proposal process initiated October 20​​13 as required by Seattle Municipal Code since costs are anticipated to exceed $47,000 in value; and




WHEREAS, funds for this purpose are authorized through Owner’s annual budget;




NOW, THEREFORE, in consideration of the terms, conditions, covenants, and performance of the scope of work contained herein, as attached and made a part hereof, Owner and Contractor mutually agree as follows. 



1. Entire Agreement.  




This Contract including all attachments, consisting of but not limited to existing and future exhibits, statements of work, project schedules, and future Contract amendments comprises the entire agreement between the City of Seattle (Seattle) and the Contractor.  The Contract is defined to explicitly include the City’s Purchase Order, the City’s Solicitation and all Addenda and Contractor’s Offer.  Where there are conflicts between these documents, the controlling documents will be in that same sequence, with the first taking priority over the last listed.




2. Scope of Work



Contractor shall provide the following products and/or services as specified below and/or as attached.  These services shall be termed “work” herein.  




This contract includes the requirements for furnishing, installing, and testing, for a coordinated package of major equipment for the Denny Substation. The Denny Substation is located in north downtown Seattle. The station will be designed with the intent to minimize space to the extent practical. To this end, the station will consist of low-profile equipment with the connecting bus system being primarily of underground cable.



3. Time of Beginning and Completion 




Contractor shall begin the work stated in the "Scope of Work" (“work”) section upon receipt of written notice to proceed from Seattle.  Seattle will acknowledge in writing when work is complete.   Time limits established pursuant to this Contract shall not be extended because of delays for which Contractor is responsible, but may be extended by Seattle, in writing, for its convenience or for conditions beyond Contractor’s control.  Time is of the essence.




4. Limits Of Sales To Authorized Products And Services



Contractor has responsibility to limit sales to those products or services authorized within the contract, whether authorized by changes and amendments or stated within the original contract scope.  The Contractor is responsible for refusing orders that are not properly authorized by the contract or through other proper Purchase Orders issued by authorized persons from the City.  If the Contractor has consistent sales of unauthorized products or services, the City reserves the right to use any of the following: terminate the contract in accordance with termination provisions, place the Contractor payments on “hold” for all incoming invoices while the City determines which are authorized items eligible for payment, and/or refuse certain invoices that contain non-authorized items.



5. Invoices



Invoices must show line item detail and price for each.  Invoices must provide the name of the City employee that placed the order, and the City Contract Number.    




For contracts where prevailing wages are required, the Vendor must include a statement that certifies Prevailing Wages have been paid for the Contractor and subcontractors, if any on the invoice.






6. Delayed Invoice Submittal



It is anticipated that there will be a milestone payment schedule with this Contract. Invoices must be submitted to Owner within 60 days of payment schedule, of either the date Owner received, inspected and accepted delivery of all goods, the date Owner accepted final completion of all services, or the date of receipt of a correct invoice, whichever date is later.



7. Payment Procedures



Owner agrees to compensate as specified herein or attached, in consideration of acceptable Contractor performance.  Payment shall only be made for services performed and/or product delivered, after receipt, review and authorization by the City.  If the City is unable to pay within the period allowed for early payment discount, the payment term will revert to net thirty (30) days after the City’s receipt and acceptance of the goods or completion and acceptance of the services. Payment periods will be computed from either the date of delivery an acceptance of all goods ordered, the acceptance by the City of completion of all services, or the date of receipt of a correct invoice, whichever date is later. This section is not intended to restrict partial payments that are specified in the contract.   All dollars referenced in this Contract and attachments are US Dollars.



8. Late Invoice Payment



If the City pays an invoice after the 30 day allowance, the Contractor may charge the City no more than 1% interest calculated per month upon the total invoice amount.  The Contractor is not entitled to any late fees or penalties for late payments. (Per RCW Chapter 39.76.011)




9. Contract Bond



Concurrent with the execution of this Contract and if required by the City, Contractor shall furnish to the RFP Coordinator, a contract bond (payment and performance) or Letter of Credit in an amount equal to (100%) of the aggregate contract price plus estimated retail sales and use taxes. Contractor shall be named as Principal and Seattle shall be named as Obligee.




The Bond or Letter of Credit (“instrument”) shall be conditioned upon full performance of all obligations imposed upon the Contractor in this Contract, including, without limitation, delivery and installation of necessary equipment, warranty service and extended service for the required Contract term.  




The instrument shall be subject to approval by the City Attorney as to company, form and sufficiency of surety.  If the instrument is found by the City Attorney to be flawed, the Contractor must correct the flaw promptly prior to contract execution or the award may be terminated. 




The Bond must be executed by a company that is included in the U. S. Department of the Treasury’s Listing of Approved Sureties (Circular 570), and is included on the Washington State Insurance Commissioner’s Authorized Insurance Company List.




The Letter of Credit must be executed by a Banking Institution that has a current Moody’s rating of B or better and must be presented in person at a branch or office in Seattle, Washington.




10. Taxes, Fees and Licenses



A. Fees and Licenses:  Contractor shall pay for and maintain in a current status, any license fees, assessments, permit charges, etc., which are necessary for contract performance.  It is the Contractor’s sole responsibility to monitor and determine any changes or the enactment of any subsequent requirements for said fees, assessments, or charges and to immediately comply with said changes during the entire term of this Contract. Contractor must pay all custom duties, brokerage or import fees where applicable as part of the contract price.  Contractor shall take all necessary actions to ensure that materials or equipment purchased are expedited through customs.  




B. Taxes:  Where required by state statute, ordinance or regulation, Contractor shall pay for and maintain in current status all taxes that are necessary for contract performance.  Unless otherwise indicated, Seattle agrees to pay State of Washington sales or use taxes on all applicable consumer services and materials purchased.  No charge by the Contractor shall be made for federal excise taxes and Seattle agrees to furnish Contractor with an exemption certificate where appropriate.  




C. Withholding payment for taxes/business license fees due the City of Seattle:  If specified by Seattle Municipal Code the Director of the Department of Finance and Administrative Services may withhold payment due a City contractor pending satisfactory resolution of unpaid taxes and fees due the City.




D. Supplier is to calculate and enter the appropriate Washington State and local sales tax on the invoice.  Tax is to be computed on new items after deduction of any trade-in, in accordance with WAC 458-20-247. 




11. Pricing



Pricing shall be subject to the following terms.  These are in addition to annual Prevailing Wage adjustments instructions when required that are specified elsewhere within this solicitation.  The Buyer may exempt these requirements for extraordinary conditions that could not have been known by either party at the time of bid or other circumstances beyond the control of both parties, as determined in the opinion of the Buyer. Changes (whether increases or decreases) may only be issued by the City Purchasing Buyer (Department of Finance and Administrative Services).  No other individual or City Department is authorized to approve such modifications.  Changes shall be issued in writing by the City Purchasing Buyer.  Absent a written contract document, such changes shall not be considered effective.  The Change Order shall not require joint signature, and implies concurrence unless the vendor rejects in writing immediately upon receipt of such a Change Order.




Requests for Price Decreases:    Vendors can offer volume discounts or improved pricing that is more favorable to the City at any time, when a specific order is placed or when a long-term change in costs allows the vendor to offer a permanent change to the contract prices. Requests that reduce pricing charged to the City may be delivered to the City Purchasing Buyer at any time during the contract period.  Such price reductions should use the same pricing structure as the original contract (i.e. discounts below list, mark-up above, fixed price, or hourly rates). The City may likewise initiate a request to the vendor for price reductions, subject to mutual agreement of the vendor.  



One-time Purchase Order Prices:  This is a one-time purchase, pricing shall be firm and fixed for that purchase, and shall not be subject to requests for price increases by the Contractor.  With this said, the Vendor may submit requests to reduce and decrease the price.



Seattle will not be bound by prices contained in an invoice that are higher than those in the contract.  Unless the higher price has been accepted by the City and the contract amended, the invoice may be rejected and returned to the Vendor for corrections.



12. Taxes, Fees And Licenses



A. Fees and Licenses 




Contractor shall pay for and maintain in a current status, any license fees, assessments, permit charges, etc., which are necessary for contract performance.  It is the Contractor’s sole responsibility to monitor and determine any changes or the enactment of any subsequent requirements for said fees, assessments, or charges and to immediately comply with said changes during the entire term of this Contract. Contractor must pay all custom duties, brokerage or import fees where applicable as part of the contract price.  Contractor shall take all necessary actions to ensure that materials or equipment purchased are expedited through customs.  




B. Taxes



Where required by state statute, ordinance or regulation, Contractor shall pay for and maintain in current status all taxes that are necessary for contract performance.  Unless otherwise indicated, Seattle agrees to pay State of Washington sales or use taxes on all applicable consumer services and materials purchased.  No charge by the Contractor shall be made for federal excise taxes and Seattle agrees to furnish Contractor with an exemption certificate where appropriate.  




C. Withholding payment for taxes/business license fees due the City of Seattle




If specified by Seattle Municipal Code the Director of the Department of Finance and Administrative Services may withhold payment due a City contractor pending satisfactory resolution of unpaid taxes and fees due the City.




D. Sales Tax




Supplier is to calculate and enter the appropriate Washington State and local sales tax on the invoice.  Tax is to be computed on new items after deduction of any trade-in, in accordance with WAC 458-20-247. 




13. Cancellation Of Orders



The City may cancel an order before delivery without penalty or charge, providing that the Vendor has not incurred any special production costs such as custom fabrication in fulfilling the order.   If the City cancels the order after production has begun for a non-standard or custom order, then the Vendor may charge the customer reasonable expenses incurred up until the date of the cancellation, that cannot be reasonably avoided or offset by the Vendor, not in any event to exceed 10% of the total value of the order.




14. Returns And Restocking  



Unless specified otherwise in the solicitation, the following shall apply:




· Vendor Error: No restocking charge for items ordered due to Vendor error.  Vendor pays all shipping costs.




· Stock items:  No restocking fee applies if new, unused, in original packaging and shipped back within 30 days of receipt by the City.  Customer pays the shipping cost.




· Non-Stocked items:  Item(s) may be returned if new, unused, in original packaging and shipped back within 30 days of receipt.  If the City cancels the order after production has begun for a non-standard or custom order, then the Vendor may charge the customer reasonable expenses incurred up until the date of the cancellation, that cannot be reasonably avoided or offset by the Vendor, not in any event to exceed 10% of the total value of the order.




· Non-Standard Items:  Items that are custom engineered and fabricated to design specifications may be returned under the terms negotiated between the parties upon request of the City.




· Failure to perform:  If Vendor has presented a particular product as suitable and fit for the purpose described by the City herein or upon order by the City, and the product fails to perform as advised and/or specified, that shall be defined as a Vendor error.  No restocking charge shall be charged to the City.  Further, if such fitness could not have been determined until the product had been in use, the City may return the product opened and used within 30 days of receipt without penalty or charges due to the City. 




15. Delivery – Idling Prohibited



Vehicles and/or diesel fuel trucks shall not idle at the time and location of the delivery to the City for more than five minutes.  The City requires vendors to utilize practices that reduce fuel consumption and emission discharge, including turning off trucks and vehicles during delivery of products to the City.  Exceptions to this requirement include when a vehicle is making deliveries and associated power is necessary; when the engine is used to provide power in another device, and  if required for proper warm-up and cool-down of the engine.  Specific examples include “bucket” trucks that allow a worker to reach wires on telephone poles or tree branches for trimming; and vehicles with a lift on the back of a truck to move products in and out of the truck.  The City of Seattle has a commitment to reduction of unnecessary fuel emissions.  The City intends to improve air quality by reducing unnecessary air pollution from idling vehicles. Limiting car and truck idling supports cleaner air, healthier work environments, the efficient use of city resources, the public’s enjoyment of City properties and programs, conservation of natural resources, and good stewardship practices.




16. Travel And Other Direct Charges



If the specifications and scope of work for this purchase have specifically identified travel and/or other direct costs that the City intends to reimburse, then the following requirements shall apply.  All such expenses must be pre-approved in writing by the Project Manager. If the specifications and scope of work do not clearly identify such costs for compensation, then no compensation will be given.




· City will reimburse the Contractor at actual cost for expenditures that are pre-approved by the City in writing and are necessary and directly applicable to the work required by this Contract provided that similar direct project costs related to the contracts of other clients are consistently accounted for in a like manner.  Such direct project costs may not be charged as part of overhead expenses or include a markup.  Other direct charges may include, but are not limited to the following types of items: travel, printing, cell phone, supplies, materials, computer charges, and fees of subconsultants or subcontractors.




· The billing for third party direct expenses specifically identifiable with this project shall be an itemized listing of the charges supported by copies of the original bills, invoices, expense accounts, subconsultant/subcontractor paid invoices, and other supporting documents used by the Contractor to generate invoice(s) to the City.  The original supporting documents shall be available to the City for inspection upon request.  All charges must be necessary for the services provided under this Contract.




· The City will reimburse the actual cost for travel expenses incurred as evidenced by copies of receipts (excluding meals) supporting such travel expenses, and in accordance with the City of Seattle Travel Policy, details of which can be provided upon request.  




· Airfare: Airfare will be reimbursed at the actual cost of the airline ticket.  The City will reimburse for Economy or Coach Fare only.  Receipts detailing each airfare are required.




· Meals:  Meals will be reimbursed at the Federal Per Diem daily meal rate (excluding the “Incidental” portion of the published CONUS Federal M&I Rate) for the city in which the work is performed.  Receipts are not required as documentation.  The invoice shall state “the meals are being billed at the Federal Per Diem daily meal rate”, and shall detail how many of each meal is being billed (e.g. the number of breakfasts, lunches, and dinners).  The City will not reimburse for alcohol at any time.




· Lodging:  Lodging will be reimbursed at actual cost incurred up to a maximum of the published Runzheimer Cost Index for the city in which the work is performed (the current maximum allowed reimbursement amount can be provided upon request).  Receipts detailing each day / night lodging are required.  The City will not reimburse for ancillary expenses charged to the room (e.g. movies, laundry, mini bar, refreshment center, fitness center, sundry items, etc.)




· Vehicle mileage:  Vehicle mileage will be reimbursed at the Federal Internal Revenue Service Standard Business Mileage Rate in affect at the time the mileage expense is incurred (currently that rate is 56.5 cents per mile.)  Please note: payment for mileage for long distances traveled will not be more than an equivalent trip round-trip airfare of a common carrier for a coach or economy class ticket.




· Rental Car: Rental car expenses will be reimbursed at the actual cost of the rental.  Rental car receipts are required for all rental car expenses.  The City will reimburse for a standard car of a mid-size class or less.  The City will not reimburse for ancillary expenses charged to the car rental (e.g. GPS unit).




· Miscellaneous Travel (e.g. parking, rental car gas, taxi, shuttle, toll fees, ferry fees, etc.):  Miscellaneous travel expenses will be reimbursed at the actual cost incurred.  Receipts are required for each expense of $10.00 or more.




· Miscellaneous other business expenses (e.g. printing, photo development, binding): Other miscellaneous business expenses will be reimbursed at the actual cost incurred and may not include a mark up.  Receipts are required for all miscellaneous expenses that are billed.




· Subcontractor: Subcontractor expenses will be reimbursed at the actual cost incurred and may not include a mark up.  Copies of all subcontractor invoices that are rebilled to the City are required.




17. Delivery



Except when instructed otherwise, delivery start and finish must be made during normal working hours and within timeframes as accepted by Owner. Failure to comply may subject Contractor to non-delivery assessment charges and/or damages as appropriate. Owner reserves the right to refuse shipment when delivered before or after normal working hours or refuse shipment when required advance notification is not provided and approved in advance by Owner or when offloading is required, refuse off-loading until such time all equipment required for off-loading is present prior to the start of loading (which must be able to occur start to finish during working hours from the time all parts and offloading equipment are present). Contractor shall verify specific working hours of offices and so instruct carrier(s) to deliver accordingly. The acceptance by Owner of late performance without objection or reservation shall not waive the right of Owner to claim damages for such breach, nor preclude Owner from pursuing any other remedy provided herein, including termination, nor constitute a waiver of the requirements for the timely performance of any obligation remaining to be performed by Contractor. 




18. Rejection of Goods




Goods shall not be deemed accepted until the Owner completes receipt, inspection and acceptance processes as defined in the Contract. The Owner may reject goods upon notice to the Contractor without the requirement to specify the reason(s) for rejection. The Owner can return non-conforming goods, require Contractor to replace non-conforming goods, or require Contractor to repair non-confirming goods to meet requirements, at the Contractor cost. At the Site, all major items shall be inspected and tested as specified in the Technical Specifications prior to being unloaded from container or heavy haul (this testing and visual inspection shall not serve to release the contractor or shipper from any liability and may include review of impact recorder data).



19. Identification



All invoices, packing slips, packages, instruction manuals, correspondence, shipping notices, shipping containers, and other written documents affecting this contract shall be identified by the applicable purchase order number.  Packing lists shall be enclosed with each shipment, indicating the contents therein. 



20. Charges For Handling



No charges will be allowed for handling that includes but is not limited to packing, wrapping, bags, containers, or reels, unless otherwise stated herein.




21. Contract Notices, Deliverable Materials And Invoices Delivery



The City of Seattle agent for Contract changes shall be the City of Seattle Buyer named below, hereinafter referred to as “Buyer.”  Contract notices such as change requests, shall be delivered to the Buyer at the following addresses (or such other address as either party may designate in writing):




If delivered by the U.S. Postal Service, it must be addressed to:
 

Presley Palmer, CPPB
 

City of Seattle Purchasing and Contracting Services 




PO Box 94687

Seattle, WA  98124-4687

If delivered by other than the U.S. Postal Service, it must be addressed to:
 
Presley Palmer, CPPB
 
City of Seattle Purchasing and Contracting Services 







Seattle Municipal Tower







700 5th Ave., #4112



Seattle, WA  98104-5042




Phone: 206-233-7158



Fax: 206-233-5155



E-Mail: Presley.Palmer@seattle.gov



       

Project work, invoices and communications shall be delivered to the City Project Manager: 







City of Seattle, Seattle City Light






Attention: TBD






Address: TBD






Phone: TBD



22. Representations



Contractor represents and warrants that it has the requisite training, skill and experience necessary to provide Work and is appropriately accredited and licensed by all applicable agencies and governmental entities.




23. Warranties



Contractor warrants that all materials, equipment, and/or services provided under this Contract shall be fit for the purpose(s) for which intended, for merchantability, are properly package, proper instructions and warnings are supplied, that all goods comply with applicable safety and health standards, that an MSDS Sheet is supplied as required by law, and that products or services conform to the requirements and specifications herein.  Acceptance of any service and inspection incidental thereto by Seattle shall not alter or affect the obligations of the Contractor or the rights of Seattle.




The Vendor shall warrant all materials and workmanship delivered under any resulting contract to be free from defects, damage or failure for any reason whatsoever which the City may reasonably determine is the responsibility of the Vendor.  Acceptance of any service and inspection incidental thereto by Owner shall not alter or affect the obligations of the Contractor or the rights of the Owner. All supplied equipment, materials and services shall be warranted for a period of five years from date of energization.  Any and all repair costs, material costs, equipment replacement, shipping, associated labor charges, testing, and any related expense shall be the sole responsibility of the Vendor.   Examples of defects requiring warranty repairs include but are not limited to oil leaks, malfunctioning valves, equipment that does not operate per the supplied manuals or original equipment manufacturer manuals, etc.   



24. Independent Contractor



It is the intention and understanding of the Parties that Contractor shall be an independent contractor and that Seattle shall be neither liable for nor obligated to pay sick leave, vacation pay or any other benefit of employment, nor to pay any social security or other tax that may arise as an incident of employment.  The Contractor shall pay all income and other taxes as due.  Industrial or other insurance that is purchased for the benefit of the Contractor shall not be deemed to convert this Contract to an employment contract.  It is recognized that Contractor may or will be performing work during the term for other parties and that Seattle is not the exclusive user of the services that Contractor provides.




25. Inspection



The Work shall be subject, at all times, to inspection by and with approval of Seattle, but the making (or failure or delay in making) such inspection or approval shall not relieve Contractor of responsibility for performance of the Work in accordance with this Contract, notwithstanding Seattle’s knowledge of defective or noncomplying performance, its substantiality or the ease of its discovery.  Contractor shall provide sufficient, safe, and proper facilities and equipment for such inspection and free access to such facilities.




26. Title, Risk Of Loss, Freight, Overages Or Underages



Title of goods received under this contract shall remain with the Contractor until they are delivered to the address specified, at which time title passes to Seattle. Regardless of FOB point, Contractor agrees to bear all risks of loss, injury, or destruction of goods and materials ordered herein which occur prior to delivery and acceptance.  Such loss, injury, or destruction shall not release Contractor from any obligations under.  Prices include freight prepaid and allowed.  Contractor assumes the risk of every increase, and receives the benefit of every decrease, in delivery rates and charges.  Shipments shall correspond with the Contract; any unauthorized advance or excess shipment is returnable at Contractor’s expense.




27. Performance



Acceptance by Seattle of unsatisfactory performance with or without objection or reservation shall not waive the right to claim damage for breach, or terminate the contract, nor constitute a waiver of requirements for satisfactory performance of any obligation remaining to be performed by Contractor.




28. Affirmative Efforts For Utilization Of Women And Minority Subcontracting And Employment, Non Discrimination In Providing Services



· Employment Actions:  Contractor shall not discriminate against any employee or applicant for employment because of race, religion, creed, age, color, sex, marital status, sexual orientation, gender identity, political ideology, ancestry, national origin, or the presence of any sensory, mental or physical handicap, unless based upon a bona fide occupational qualification.  Contractor shall take affirmative action to ensure that applicants are employed, and that employees are treated during employment, without regard to their creed, religion, race, age, color, sex, national origin, marital status, political ideology, ancestry, sexual orientation, gender identity, or the presence of any sensory, mental or physical handicap.  Such action shall include, but not be limited to employment, upgrading, promotion, demotion, or transfer; recruitment or recruitment advertising, layoff or termination, rates of pay, or other forms of compensation and selection for training.  




· In accordance with Seattle Municipal Code Chapter 20.42, Contractor shall actively solicit the employment and subcontracting of women and minority group members when there are commercially useful purposes for fulfilling the scope of work.  




· A WMBE Inclusion Plan is requested by and submitted to the City, the WMBE Inclusion Plan is material to the contract.  The requirements and conditions stated in the WMBE Inclusion Plan shall be enforced as a contract requirement. 




· If upon investigation, the Director of Purchasing and Contracting Services finds probable cause to believe that the Contractor has failed to comply with the requirements of this Section, the Contractor shall be notified in writing.  The Director shall give Contractor an opportunity to be heard with ten calendar days’ notice.  If, after the Contractor’s opportunity to be heard, the Director still finds probable cause, s/he may suspend the Contract and/or withhold any funds due or to become due to the Contractor, pending compliance by the Contractor with the requirements of this Section.




· Any violation of the mandatory requirements of this Section, or a violation of Seattle Municipal Code Chapter 14.04 (Fair Employment Practices), Chapter 14.10 (Fair Contracting Practices), Chapter 20.45 (City Contracts – Non-Discrimination in Benefits), or other local, state, or federal non-discrimination laws, shall be a material of contract for which the Contractor may be subject to damages and sanctions provided for by the Vendor Contract and by applicable law.   In the event the Contractor is in violation of this Section shall be subject to debarment from City contracting activities in accordance with Seattle Municipal Code Section 20.70 (Debarment).




29. Assignment



Contractor shall not assign any of its obligations under this Contract without Seattle’s written consent, which may be granted or withheld in Seattle’s sole discretion.  





30. Subcontracting



Contractor shall not subcontract any of its obligations under this Contract without Seattle’s written consent, which may be granted or withheld in Seattle’s sole discretion. Contractor shall ensure that all subcontractors comply with the obligations, requirements and terms and conditions of the subcontract, except for Equal Benefit provisions.  Seattle’s consent to subcontract shall not release the Contractor from liability under this Contract, or from any obligation to be performed under this Contract, whether occurring before or after such consent to subcontract. 




31. Key Persons And Subcontractors



Contractor shall not transfer, reassign or replace any individual or subcontractor that is determined to be essential or that has been agreed upon in the Contractor’s Subcontracting (Inclusion) Plan, without express written consent of Seattle.  If during the term of this Contract, any such individual leaves the Contractor’s employment or any named subcontract is terminated for any reason, Contractor shall notify Seattle and seek approval for reassignment or replacement with an alternative individual or subcontractor. Upon Seattle’s request, the Contractor shall present to Seattle, one or more subcontractors or individual(s) with greater or equal qualifications as a replacement.  Continued achievement of the Subcontracting (Inclusion) Plan that was incorporated into this Contract by reference, if any, and the associated subcontract awards, aspirational goals and efforts, will be one of the considerations in approval of such changes. Seattle’s approval or disapproval shall not be construed to release the Contractor from its obligations under this Contract.  




32. Equal Employment Opportunity 




All Contractors must comply with federal Executive Order 11246, “Equal Employment Opportunity,” as amended by Executive Order 11375, “Amending Executive Order 11246 Relating to Equal Employment Opportunity,” and as supplemented by regulations at 41 CFR part 60, “Office of Federal Contract Compliance Programs, Equal Employment Opportunity, Department of Labor.:




33. Civil Rights Act Title VI



The Contractor must comply with the provisions of the Title VI of the Civil Rights Act of 1964 (42 U.S.C. 2000d et seq.).  The law provides that no person in the United States shall, on the grounds of race, color or national origin, be denied the benefits of, be excluded from participation in, or be subjected to, discrimination under any program or activity receiving federal financial assistance.




34. Equal Benefits



Compliance with SMC Ch. 20.45: The Contractor shall comply with the requirements of SMC Ch. 20.45 and Equal Benefits Program Rules implementing such requirements, under which the Contractor is obligated to provide the same or equivalent benefits (“equal benefits”) to its employees with domestic partners as the Contractor provides to its employees with spouses.  At Seattle’s request, the Contractor shall provide complete information and verification of the Contractor’s compliance with SMC Ch. 20.45.   Failure to cooperate with such a request shall constitute a material breach of this Contract.  (For further information about SMC Ch. 20.45 and the Equal Benefits Program Rules call (206) 684-0430 or review information at http://cityofseattle.net/contract/equalbenefits/.)




Remedies for Violations of SMC Ch. 20.45:  Any violation of this Section shall be a material breach of Contract for which the City may:




· Require Contractor to pay actual damages for each day that the Contractor is in violation of SMC Ch. 20.45 during the term of the Contract; or




· Terminate the Contract; or 




· Disqualify Contractor from bidding on or being awarded a City contract for a period of up to five (5) years; or




· Impose such other remedies as specifically provided for in SMC Ch. 20.45 and the Equal Benefits Program Rules promulgated thereunder.




35. Publicity



No news release, advertisement, promotional material, tour, or demonstration related to Seattle’s purchase or use of the Contractor’s product or services performed pursuant to this Contract shall be produced, distributed, or take place, without the prior, specific written approval of the City’s Project Manager or his/her designee.




36. Proprietary And Confidential Information



Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or created by the City of Seattle are public records.  These records include but are not limited to bid or proposal submittals, agreement documents, contract work product, or other bid material.  Some records or portions of records are legally exempt from disclosure and can be redacted or withheld. The Public Records Act (RCW 42.56 and RCW 19.10)8 describes those exemptions.  Contractor must familiarize itself with the Washington State Public Records Act (PRA) and the City of Seattle’s process for managing records.




The City will try to redact anything that seems obvious in the City opinion for redaction.   For example, the City will black out (redact) Social Security Numbers, federal tax identifiers, and financial account numbers before records are made viewable by the public.  However, this does not replace Contractor’s obligations to identify any materials Contractor wishes to have redacted or protected, and that Contractor believes are so under the Public Records Act (PRA).




Protecting your Materials from Disclosure (Protected, Confidential, or Proprietary) 




Contractor must determine and declare any materials you want exempted (redacted), and that Contractor also believes are eligible for redaction.  This includes but is not limited to Contractor’s bid submissions, contract materials and work products   



Proposal Submittals




Asserted exemptions for Bid/Proposal Submittals shall be those exemptions that, Contractor identified on the City Non-Disclosure Request included in the City of Seattle Vendor Questionnaire for Request for Proposal SCL-1199.  If the Contractor did not submit a request within the Vendor Questionnaire, the Contractor is deemed to have authorized releasing any and all information submitted to the City. 




Contract Work Products 




If Contractor wishes to assert exemptions for its contract work products Contractor must notify the City Project Manager at the time such records are generated.




Please note the City cannot accept a generic marking of materials, such as marking everything with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  You may not exempt an entire page unless each sentence is entitled to exemption; instead, identify paragraphs or sentences that meet the RCW exemption criteria you are relying upon.  




City’s Response to a Public Records Act Requests




The City will prepare two versions of your materials:




Full Redaction: A public copy that redacts (blacks out) both the exemptions (such as social security numbers) identified by the City and also materials or text you identified as exempt. The fully redacted version is made public upon contract execution and will be supplied with no notification to you.




Limited Redaction:  A copy that redacts (blacks out) only the exemptions (such as social security numbers) identified by the City.  This does not redact (black out)  exemptions identified by Contractor. The Limited Redaction will be released only after Contractor is provided “third party notice” that allows Contractor the legal right under RCW 42.56.540 to bring a legal action to enjoin the release of any records you believe are not subject to disclosure.




If any requestor seeks the Limited Redacted or original versions, the City will provide Contractor “third party notice”, giving ten business days to obtain a temporary restraining order while Contractor pursues a court injunction.  A judge will determine the status of your exemptions and the Public Records Act. 




If the Contractor does not obtain and serve an injunction upon the City within 10 business days of the date of the City’s notification of the request, the Contractor is deemed to have authorized releasing the record.




Notwithstanding the above, the Contractor must not take any action that would affect (a) the City’s ability to use goods and services provided under this Agreement or (b) the Contractor’s obligations under this Agreement.




The Contractor will fully cooperate with the City in identifying and assembling records in case of any public disclosure request.



37. General Legal Requirements



A. General Requirement



Contractor, at no expense to Seattle, shall comply with all applicable laws of the United States and the State of Washington; the Charter and ordinances of Seattle; and rules, regulations, orders, and directives of their administrative agencies and the officers thereof.  Without limiting the generality of this paragraph, the Contractor shall specifically comply with the following requirements of this section.




B. Licenses and Similar Authorizations



Contractor, at no expense to Seattle, shall secure and maintain in full force and effect during the term of this Contract all required licenses, permits, and similar legal authorizations, and comply with all requirements thereof.




C. Taxes



The Contractor shall pay, before delinquency, all taxes, import duties, levies, and assessments arising from its activities and undertakings under this Contract; taxes levied on its property, equipment and improvements; and taxes on the Contractor's interest in this Contract. 




38. American With Disabilities Act



Contractor shall comply with all applicable provisions of the Americans with Disabilities Act of 1990 (ADA) in performing its obligations under this Contract.  In particular, if the Contractor is providing services, programs or activities to Seattle employees or members of the public as part of this Contract, the Contractor shall not deny participation or the benefits of such services, programs, or activities, to people with disabilities on the basis of such disability.  Failure to comply with the provisions of the ADA shall be a material breach of, and grounds for the immediate termination of, this Contract.




39. OSHA/WISHA



Contractor agrees to comply with conditions of the Federal Occupational Safety and Health Acts of 1970 (OSHA), as may be amended, and, if it has a workplace within the State of Washington, the Washington Industrial Safety and Health Act of 1973 (WISHA), as may be amended, and the standards and regulations issued thereunder and certifies that all items furnished and purchased under this order will conform to and comply with said standards and regulations.  Contractor further agrees to indemnify and hold harmless purchaser from all damages assessed against purchaser as a result of Contractor’s failure to comply with the acts and standards thereunder and for the failure of the items furnished under this order to so comply.



40. Contract Work Hours And Safety Standards



For all contracts that employ mechanics or laborers, the Contractor and all subs shall comply with Sections 102 and 107 of the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333), as supplemented by Department of Labor regulations (29 CFR part 5).  Under Section 102 of the Act, each contractor shall be required to compute the wages of every mechanic and laborer on the basis of a standard work week of 40 hours.  Work in excess of the standard work week is permissible provide that the worker is compensated at a rate of not less than 1 ½ times the basic rate of pay for all hours worked in excess of 40 hours in the work week.  Section 107 of the Act is applicable to construction work and provides that no laborer or mechanic shall be required to work in surroundings or under working conditions which are unsanitary, hazardous or dangerous.  These requirements do not apply to the purchases of supplies or materials or articles ordinarily available on the open market, or contracts for transportation or transmission of intelligence. 




41. Beck Notice



Notification of Employee Rights Concerning Payment of Union Dues or Fees (Executive Order 13201) shall apply to all contracts above $100,000.




42. Clean Air Act And Federal Water Pollution Control Act



All Contractors and subcontractors shall comply with all applicable standards, orders or regulations issued pursuant to the Clean Air Act (42 U.S.C. 7401 et seq.) and the Federal Water Pollution Control Act as amended (33 U.S.C. 1251 et seq.).  Violations shall be reported to the City immediately and to the Regional Office of the Environmental Protection Agency (EPA).




43. Copeland Anti-Kickback Act



All contractors and subcontractors for construction or repair shall comply with the Copeland “Anti-Kickback” Action (18 U.S.C. 874), as supplemented by Department of Labor regulations (29 CFR, part 3, “Contractors and Subcontractors on Public Building or Public Work Financed in Whole or in Part by Loans or Grants from the United States”).  The Act provides that each contractor or subcontractor is prohibited from inducing, by any means, any person employed in the construction, completion or repair of public work, to give up any part of the compensation to which s/he is otherwise entitled.  The Contractor shall immediately notify the City of any suspected or reported violations.




44. Byrd Anti-Lobbying Amendment



Contractors executing contracts with the City shall sign the Vendor Questionnaire, providing certification of compliance to the Byrd Anti-Lobbying Amendment (31 U.S.C. 1352).  Each tier certifies to the tier above that it will not and has not used Federal appropriated funds to pay any person or organization for influencing or attempting to influence an officer or employee of any agency, a member of Congress, officer or employee of Congress, or an employee of a member of Congress in connection with obtaining any Federal contract, grant or any other award covered by 31 U.S.C. 13652. Each tier shall also disclose any lobbying with non-Federal funds that takes place in connection with obtaining any Federal award.  Such disclosures are forwarded from tier to tier up to the City.




45. Davis-Bacon Act



If this work has federal funding, work in this contract is subject to prevailing wage requirements for both the State (RCW Chapter 39.12) and federal (Davis-Bacon and related acts), if such work has an applicable wage category.  The Contractor and all subs must then comply with the Davis-Bacon Act  (includes (40 U.S.C. 276a to a-7) and related Acts (Walsh-Healy Public Contracts Act for manufacturer, and the McNamara-O’Hara Service Contract Act for services), as supplemented by Department of Labor regulations (29 CFR part 5, “Labor Standards Provisions Applicable to Contracts Governing Federally Financed and Assisted Construction”). 




The Contractor and every Subcontractor must then pay the greater of the State prevailing wage rates and the federal prevailing wage rates as issued by the Secretary of Labor, on a classification by classification basis.  Contractors shall be required to pay wages not less than once a week. The Contractor shall report all suspected or reported violations to the City.   http://www.gpo.gov/davisbacon/wa.html



46. Prevailing Wage Requirements



This contract has a category of work subject to prevailing wages, as required by RCW 39.12 (Prevailing Wages on Public Works) and RCW 49.28 (Hours of Labor) as amended or supplemented, Contractor shall be responsible for compliance by the Contractor and all subcontractors.  




A. Filing Your Intent



The awarded Contractor and all subcontractors shall file an Intent to Pay Prevailing Wage Form concurrent with the execution of the contract.  




· To do so, the Contractor and any of their subcontractors will require a Contract Number and Start Date.  The Buyer will tell you the Contract Number; the start date is the date your contract is signed.




· The Contractor shall then promptly submit the Intent to the Department of Labor & Industries (L&I) for approval.  




· The Contractor also shall require any subcontractor to also file an Intent with L&I.




· This must be done online at the L&I website:  http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp.  




· If unable to file on-line, a paper copy of the approved Intent shall instead be promptly provided to the Buyer.  




· The Contractor shall notify the Buyer of the Intents that are filed by both the Contractor and all subs.



Contractor and any subcontractor shall not pay any laborer, worker or mechanic less than the prevailing hourly wage rates that were in effect at the time of bid opening for the worker classifications that are provided for under Prevailing Wages as issued by the State of Washington for the County in which the work shall be performed. 




Vocationally handicapped workers, i.e. those individuals whose earning capacity is impaired by physical or mental deficiency or injury, may be employed at wages lower than the established prevailing wage.  The Fair Labor Standards Act requires that wages based on individual productivity be paid to handicapped workers employed under certificates issued by the Secretary of Labor.  These certificates are acceptable to the Department of Labor and Industries.  Sheltered workshops for the handicapped may submit a request to the Department of Labor and Industries for a special certificate, which would, if approved, entitle them to pay their employees at wages, lower than the established prevailing wage.  




In certain situations, an Intent to Pay Prevailing wages shall be filed with the L&I and the Buyer, but the Vendor may indicate an exception on the Intent form that exempts the prevailing wages rates for the following:




· Sole owners and their spouse.




· Any partner who owns at least 30% of a partnership.




· The president, vice-president, and treasurer of a corporation if each one owns at least 30% of the corporation.




· Workers regularly employed on monthly or per diem salary by state or any political subdivision created by its laws.




Prevailing Wage rates in effect at the time of bid opening are attached.  These wages remain in effect for the duration of this contract, except for annual adjustments required by this agreement for multi-year contracts (where contract is longer than one year)  and for building service maintenance (janitorial, waxers, shampooers, and window cleaners).




It is the sole responsibility of the Contractor to assign the appropriate classification and associate wage rates to all laborers, workers or mechanics that perform any work under this contract, in conformance with the scope of work descriptions of the Industrial Statistician of the Washington State Department of Labor and Industries.  




With each invoice, Contractor will attach or write a statement that wages paid were compliant to applicable Prevailing Wage rates, including the Contractor and any subcontractors.




Upon contract completion, Contractor shall file the Affidavit of Wages Paid (form L700-007-000) approved by the Industrial Statistician of Washington L&I. This may be performed on-line if the Contractor has initiated the original Intent to Pay Prevailing Wage process on line.  The receipt of the approved affidavit is required before Seattle can pay the final invoice. The City may withhold payment on any invoice due the Contractor until the approved affidavit is received. 




The Contractor shall also ensure that each Subcontractor likewise files an Affidavit.




The Contractor shall notify the Buyer and provide a copy of the Affidavit(s).




For jobs above $10,000, Contractor is required to post for employees’ inspection, the Intent form including the list of the labor classifications and wages used on the project.   This may be postured in the nearest local office, for road construction, sewer line, pipeline, transmission line, street or alley improvement projects as long as the employer provides a copy of the Intent form to the employee upon request. 




In the event any dispute arises as to what the prevailing wages are for this Contract, and the dispute cannot be solved by the parties involved, the matter shall be referred to the Director of the Department of Labor and Industries of the State of Washington.  In such case, the Director’s decision shall be final, conclusive and binding on all parties.  If the dispute involves a federal prevailing wage rate, the matter shall be referred to the U.S. Secretary of Labor for a decision.  In such case, the Secretary’s decision shall be final, conclusive and binding on all parties. 




B. Prevailing Wage rate changes for Service Contracts greater than one year in duration



This provision only applies to service contracts that continue beyond a single year in duration, including building service maintenance contracts (janitorial service contractors and work performed by janitors, waxers, shampooers, and window cleaners) and to multi-year service contracts.




Contractor and any subcontractor must pay at least the prevailing wage rates that were in effect at time of bid throughout the duration of the contract.  




Each contract anniversary thereafter, Contractor and any subcontractors shall review the then current Prevailing Wage Rates.  The Contractor shall increase wages paid if required to meet no less then the current wage rates in effect at the time of the contract anniversary.



Any price or rate increases made as a result of a change in the prevailing wages will be compensated by the City on a pass through basis if the Contract requests a price increase in accordance with the price increase request requirements provided elsewhere in this contract.  The Contractor must follow the contract instructions for pricing increases, notifying the Buyer at least 45 days prior to the contract anniversary date of any resulting price increase and documenting the increase.  




47. Indemnification



To the extent permitted by law, the Contractor shall protect, defend, indemnify and hold the City harmless from and against all claims, demands, damages, costs, actions and causes of actions, liabilities, fines, penalties, judgments, expenses and attorney fees, resulting from the injury or death of any person or the damage to or destruction of property, or the infringement of any patent, copyright, or trademark, or trade secret arising out of the work performed or goods provided under this Contract, or the Contractor’s violation of any law, ordinance or regulation, contract provision or term, or condition of regulatory authorization or permit, except for damages resulting from the sole negligence of the City.  As to the City of Seattle, the Contractor waives any immunity it may have under RCW Title 51 or any other Worker’s Compensation statute.  The parties acknowledge that this waiver has been negotiated by them, and that the contract price reflects this negotiation.




48. Liquidated Damages




Time is of the essence to the Contract.  Liquidated Damages have been agreed upon to provide compensation for damages resulting from failure to complete the Contract on time. Such obligation shall not be construed as a penalty.




The Contractor:




· Shall pay Liquidated Damages for delay or for overruns in the Contract Time as set forth below




· Authorizes the Owner’s Project Manager to deduct these damages from any money due or to become due to the Contractor




For overruns in Contract Time occurring before the Substantial Completion Date and for overruns in Contract Time occurring before the Physical Completion Date, the Liquidated Damages amount of $12,300.00 per calendar day. If the delay is longer than 10 days and it is necessary for the Owner to construct temporary facilities for customers under major building construction, an additional Liquidated Damages amount of $15,000.00 per calendar day shall be added to the aforementioned amount.  Liquidated Damages shall be assessed on the following milestones:




· Drawing Delivery Dates for GIS, Transformer, Reactor, Switchgear Building, Ground Banks




· Delivery Dates for GIS, Transformer, Reactor, Switchgear Building, Ground Banks, 115 kV Cables & Terminations, 13.8 kV Cables & Terminations



· Ready for Energization Date for GIS, Transformer, Reactor, Switchgear Building, Ground Banks, 115 kV Cables & Terminations, 13.8 kV Cables & Terminations, 13.8 kV Capacitor banks




· Substantial Completion Date




Liquidated Damages will not be assessed for any day for which an extension of time is granted. No deduction or payment of such damages for delay will release the Contractor, in any degree, from further obligations and liabilities to complete the entire Contract.



49. Background Checks And Immigrant Status



The City has strict policies regarding the use of Background checks, criminal checks and immigrant status for contract workers.  The policies are incorporated into the contract and available for viewing on-line at http://www.seattle.gov/business/WithSeattle.htm



50. Insurance



Contractor shall maintain at its own expense at all times during the term of this Contract the following insurance, as well as any other additional coverage requirements issued by the City.




A. MINIMUM COVERAGES AND LIMITS OF LIABILITY



Vendor shall at all times during the term of this Agreement maintain continuously, at its own expense, minimum insurance coverage and limits of liability as specified below:




A.
Commercial General Liability (CGL) insurance, including:







- Premises/Operations








- Products/Completed Operations







- Personal/Advertising Injury







- Contractual 






- Independent Contractors 




- Stop Gap/Employers Liability




with minimum limits of liability of $1,000,000 each occurrence combined single limit bodily injury and property damage (“CSL”), except:







$1,000,000    Personal/Advertising Injury







$1,000,000    each accident/disease/employee Stop Gap/Employer’s Liability




B.
Automobile Liability insurance, including coverage for owned, non-owned, leased or hired vehicles with a minimum limit of liability of $1,000,000 CSL.




C.
Worker’s Compensation for industrial injury to Vendor’s employees in accordance with the provisions of Title 51 of the Revised Code of Washington. 




B. CITY AS ADDITIONAL INSURED



The City of Seattle shall be included as an additional insured under CGL and Automobile Liability insurance for primary and non-contributory limits of liability.




C. NO LIMITATION OF LIABILITY 




The limits of liability specified herein in subparagraph 1.A. are minimum limits of liability only and shall not be deemed to limit the liability of Vendor or any Vendor insurer except as respects the stated limit of liability of each policy.  Where required to be an additional insured, the City of Seattle shall be so for the full limits of liability maintained by Vendor, whether such limits are primary, excess, contingent or otherwise.




D. MINIMUM SECURITY REQUIREMENT



All insurers must be rated A- VII or higher in the current A.M. Best's Key Rating Guide and licensed to do business in the State of Washington unless coverage is issued as surplus lines by a Washington Surplus lines broker.




E. SELF-INSURANCE



Any self-insured retention not fronted by an insurer must be disclosed.  Any defense costs or claim payments falling within a self-insured retention shall be the responsibility of Vendor.




F. EVIDENCE OF COVERAGE



Prior to performance of any scope of work under paragraph 5, Vendor shall provide certification of insurance acceptable to the City evidencing the minimum coverages and limits of liability and other requirements specified herein.  Such certification must include a copy of the policy provision documenting that the City of Seattle is an additional insured for commercial general liability insurance on a primary and non-contributory basis.  




51. Audit



Upon request, Contractor shall permit Seattle, and any other governmental agency involved in the funding of the Work (“Agency”), to inspect and audit all pertinent books and records of Contractor, any subcontractor, or any other person or entity that performed work in connection with or related to the Work, at any and all times deemed necessary by Seattle or Agency, including up to six years after the final payment or release of withheld amounts has been made under this Contract.  Such inspection and audit shall occur in King County, Washington or other such reasonable location as Seattle or Agency selects.  The Contractor shall supply Seattle with, or shall permit Seattle to make, a copy of any books and records and any portion thereof.  The Contractor shall ensure that such inspection, audit and copying right of Seattle and Agency is a condition of any subcontract, agreement or other arrangement under which any other person or entity is permitted to perform work under this Contract.  




52. Examination Of Records By Comptroller General



FAR clause 52.215-2 incorporated by reference.  The complete clause may be viewed at http://www.whitehouse.gov/omb/circulars/a110/  The OMB A-110 provisions in effect at the time of this order govern.  FAR clauses may be viewed at http:www.arnet.gov/far/




53. Contractual Relationship



The relationship of Contractor to Seattle by reason of this Contract shall be that of an independent contractor.  This Contract does not authorize Contractor to act as the agent or legal representative of Seattle for any purpose whatsoever.  Contractor is not granted any express or implied right or authority to assume or create any obligation or responsibility on behalf of or in the name of Seattle or to bind Seattle in any manner or thing whatsoever.




54. Federal Debarment For Primes And All Subcontractors



Contractor shall immediately notify the City of any suspension or debarment or other action that excludes the Contractor and any subcontractor from participation in Federal contracting.  Contractor shall verify all subcontractors that are intended and/or used by the Contractor for performance of City work are in good standing and are not debarred, suspended or otherwise ineligible by the Federal Government. Debarment shall be verified at https://www.epls.gov/epls/search.do. The Contractor shall keep proof of such verification within the Contractor records.




55. Supervision And Coordination



Contractor shall:




· Competently and efficiently, supervise and direct the implementation and completion of all contract requirements specified herein.




· Designate in its bid or proposal to Seattle, a representative(s) with the authority to legally commit Contractor’s firm.  All communications given or received from the Contractor’s representative shall be binding on the Contractor.




· Promote and offer to Purchasers only those materials, equipment and/or services as stated herein and allowed for by contractual requirements.  Violation of this condition will be grounds for contract termination.



· Coordinate with other contractors performing work at the project site. Coordination must ensure that neither contractor impedes the other from executing their scopes of work.



56. Involvement Of Current And Former City Employees



If a Contractor has any current or former City employees, official or volunteer, working or assisting on solicitation of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid documents prompts you to answer that question.  You must continue to update that information to City Purchasing during the full course of the contract.  The Contractor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.




57. Anti-Trust Overcharges



Seattle maintains that, in actual practice, overcharges resulting from antitrust violations are borne by the purchaser. Therefore the Contractor hereby assigns to Seattle any and all claims for such overcharges except overcharges which result from antitrust violations commencing after the price is established under this contract and which are not passed on to Seattle under an escalation clause.




58. No Conflict Of Interest



Contractor confirms that Contractor does not have a business interest or a close family relationship with any City officer or employee who was, is, or will be involved in the Contractor selection, negotiation, drafting, signing, administration, or evaluating the Contractor's performance.  




59. No Gifts Or Gratuities



Contractor shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, gifts, tickets, trips, favors, bonuses, donations, special discounts, work or meals) to any City employee, volunteer or official, that is intended, or may appear to a reasonable person to be intended, to obtain or give special consideration to the Vendor.  Promotional items worth less than $25 may be distributed by the vendor to City employees if the Vendor uses the items as routine and standard promotions for business. Any violation of this provision may result in termination of this Contract.  Nothing in this Contract prohibits donations to campaigns for election to City office, so long as the donation is disclosed as required by the election campaign disclosure laws of the City and of the State.




60. Contract Workers With 1,000 Hours



Throughout the life of the Contract, Contractor shall provide written notice to City Purchasing and the City Project Manager of any contract worker that shall perform more than 1,000 hours of contract work for the City within a rolling 12-month period.  Such hours include those that the contract worker performs for the Contract, and any other hours that the worker performs for the City under any other contract.  Such workers are subject to the requirements of the City Ethics Code, Seattle Municipal Code 4.16.  The Contractor shall advise their Contract workers as applicable.




61. Errors & Omissions:  Correction



Contractor shall be responsible for the professional quality, technical accuracy, and the coordination of all designs, drawings, specifications, and other services furnished by or on the behalf of the Contractor under this Contract.  The Contractor, without additional compensation, shall correct or revise any errors or omissions in the designs, drawings, specifications, and/or other Contractor services immediately upon notification by Seattle.  The obligation provided for in this section with respect to any acts or omissions during the term of this Contract shall survive any termination or expiration of this Contract and shall be in addition to all other obligations and liabilities of the Contractor.




62. Intellectual Property Rights



Patents:  Contractor hereby assigns to Seattle all rights in any invention, improvement, or discovery, together with all related information, including but not limited to, designs, specifications, data, patent rights and findings developed in connection with the performance of Contract or any subcontract hereunder.  Notwithstanding the above, the Contractor does not convey to Seattle, nor does Seattle obtain, any right to any document or material utilized by Contractor that was created or produced separate from this Contract or was preexisting material (not already owned by Seattle), provided that the Contractor has clearly identified in writing such material as preexisting prior to commencement of the Work.  To the extent that preexisting materials are incorporated into the Work, the Contractor grants Seattle an irrevocable, non-exclusive, fully paid, royalty-free right and/or license to use, execute, reproduce, display, and transfer the preexisting material, but only as an inseparable part of the Work.




Copyrights:  For materials and documents prepared by Contractor in connection with the Work, Contractor shall retain the copyright (including the right of reuse) whether or not the Work is completed.  Contractor grants to Seattle a non-exclusive, irrevocable, unlimited, royalty-free license to use every document and all other materials prepared by the Contractor for Seattle under this Contract.  If requested by Seattle, a copy of all drawing, prints, plans, field notes, reports, documents, files, input materials, output materials, the media upon which they are located (including cards, tapes, discs and other storage facilities), software programs or packages (including source code or codes, object codes, upgrades, revisions, modifications, and any related materials) and/or any other related documents or materials which are developed solely for, and paid for by, Seattle in connection with the performance of the Work, shall be promptly delivered to Seattle. 




Seattle may make and retain copies of such documents for its information and reference in connection with their use on the project.  The Contractor does not represent or warrant that such documents are suitable for reuse by Seattle, or others, on extensions of the project, or on any other project. Contractor represents and warrants that it has all necessary legal authority to make the assignments and grant the licenses required by this Section.




63. Interlocal Cooperation Act



RCW 39.34 allows cooperative purchasing between public agencies, and other political subdivisions.  SMC 20.60.100 also allows non-profit organizations to use these agreements.  If a public agency files or has filed an Intergovernmental Cooperative Purchasing Agreement with the City of Seattle, those agencies are eligible to purchase from Contracts established by the City.   Such agencies may ask City of Seattle Contractors to accept orders from the agency, citing the City of Seattle contract as the basis for the order.  The Vendor may accept or decline such orders.  If the Vendor accepts an order from another public agency using the City of Seattle contract as the basis, the Vendor agrees to sell additional items at the contract prices, terms and conditions.  The City of Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.  




64. Expansion



Any resultant contract or Purchase Order may be expanded as allowed below. A modification may be considered per the criteria and procedures below, for any ongoing Blanket Contract that has not yet expired.  Likewise, a one-time Purchase Order may be modified if the bid reserved the right for additional orders to be placed within a specified period of time, or if the project or body of work associated with a Purchase Order is still active.  Such modifications must be mutually agreed.  The only person authorized to make such agreements on behalf of the City is the Buyer from the City Purchasing Division (Department of Finance and Administrative Services).  No other City employee is authorized to make such written notices.  Expansions must be issued in writing from the City Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  (a)  it could not be separately bid, (b) the change is for a reasonable purpose, (c) the change was not reasonably known to either the City or vendors at time of bid or else was mentioned as a possibility in the bid (such as a change in environmental regulation or other law); (d) the change is not significant enough to be reasonably regarded as an independent body of work; (e) the change could not have attracted a different field of competition; and (f) the change does not vary the essential identity or main purpose of the contract.  The Buyer shall make this determination, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other situations as required in the opinion of the Buyer. 




Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the exercise of options and alternates in the bid, or ordering of work originally identified within the originating solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing Buyer in writing to the Vendor.




65. Disputes



The parties shall endeavor to resolve any dispute or misunderstanding that may arise under this Contract concerning Contractor’s performance, if mutually agreed to be appropriate, through negotiations between the Contractor’s Project Manager and Seattle’s Project Manager, or if mutually agreed, referred to the City’s named representative and the Contractor’s senior executive(s).  Either party may decline or discontinue such discussions and may then pursue other means to resolve such disputes including termination as allowed for within the contract, or may by mutual agreement pursue other dispute alternatives such as alternate dispute resolution processes. Nothing in this dispute process shall in any way mitigate the rights, if any, of either party to terminate the contract for cause or convenience.




Notwithstanding all above, if Seattle believes in good faith that some portion of Work has not been completed satisfactorily, Seattle may require Contractor to correct such work prior to Seattle payment.  In such event, Seattle will provide to Contractor an explanation of the concern and the remedy that Seattle expects.  Seattle may withhold from any payment that is otherwise due, an amount that Seattle in good faith finds to be under dispute, or if the Contractor does not provide a sufficient remedy, Seattle may retain the amount equal to the cost to Seattle for otherwise correcting or remedying the work not properly completed.



66. Termination



A. For Cause




Seattle may terminate this Contract if the Contractor is in material breach of any of the terms of this Contract, and such breach has not been corrected to Seattle’s reasonable satisfaction in a timely manner.




B. For City’s Convenience




Seattle may terminate this Contract at any time, without cause and for any reason including Seattle’s convenience, upon written notice to the Contractor.  




C. Non-appropriation of Funds




Seattle may terminate this Contract at any time without notice due to nonappropriation of funds, whether such funds are local, state or federal grants, and no such notice shall be required notwithstanding any notice requirements that may be agreed upon for other causes of termination




D. Acts of Insolvency




Seattle may terminate this Contract by written notice to Contractor if the Contractor becomes insolvent, makes a general assignment for the benefit of creditors, suffers or permits the appointment of a receiver for its business or assets, becomes subject to any proceeding under any bankruptcy or insolvency law whether domestic or foreign, or is wound up or liquidated, voluntarily or otherwise.




E. Termination for Gifts or Gratuities




Seattle may terminate this Contract by written notice to Contractor if Seattle finds that any gratuity in the form of entertainment, a gift, or otherwise, was offered to or given by the Contractor or any agent therefor to any City official, officer or employee.




F. Notice




Seattle is not required to provide advance notice of termination.  Notwithstanding, the Buyer may issue a termination notice with an effective date later than the termination notice itself.  In such case, the Contractor shall continue to provide products and services as required by the Buyer until the effective date provided in the termination notice.




G. Actions Upon Termination




In the event of termination not the fault of the Contractor, Contractor shall be paid for the services properly performed prior to the effective termination date that has been specified by the Buyer, together with any reimbursable expenses then due, but in no event shall such compensation exceed the maximum compensation to be paid under the Contract.  Contractor agrees that this payment shall fully and adequately compensate Contractor and all subcontractors for all profits, costs, expenses, losses, liabilities, damages, taxes, and charges of any kind whatsoever (whether foreseen or unforeseen) attributable to the termination of this Contract. Upon termination for any reason, Contractor shall provide Seattle with the most current design documents, contract documents, writings and other product it has completed to the date of termination, along with copies of all project-related correspondence and similar items.  Seattle shall have the same rights to use these materials as if termination had not occurred.




67. Force Majeure – Suspension And Termination



This section applies in the event that either party is unable to perform the obligations of this contract because of a Force Majeure event as defined herein, to the extent that the Contract obligations must be suspended in full.  A Force Majeure event is an event that prohibits performance and is beyond the control of the party.  Such events may include natural or man-made disasters, or an action or decree of a superior governmental body, which prevents performance.




Force Majeure under this Section shall only apply in the event that performance is rendered not possible by either party or its agents.  Should it be possible to provide partial performance that is acceptable to the City under Section #2 (Emergencies or Disasters), Section #2 below shall instead be in force.




Should either party suffer from a Force Majeure event and is unable to provide performance, such party shall give notice to the remaining party as soon as practical and shall do everything possible to resume performance. 




Upon receipt of such notice, the party shall be excused from such performance as is affected by the Force Majeure Event for the period of such Event.  If such Event affects the delivery date or warranty provisions of this Agreement, such date or warranty period shall automatically be extended for a period equal to the duration of such Event.




68. Major Emergencies Or Disasters



The City may undergo an emergency or disaster that may require the Contractor to either increase or decrease quantities from normal deliveries, or that may disrupt the Contractor’s ability to provide normal performance.  Such events may include, but are not limited to, a storm, high wind, earthquake, flood, hazardous material release, and transportation mishap, loss of any utility service, fire, terrorist activity or any combination of the above.  In such events, the following shall apply.




· The City shall notify the Contractor that the City is experiencing an emergency or disaster, and will request emergency and priority services from the Contractor.




· The City may request that the Contractor provide either increased or decreased quantities from traditional orders, or may request Contractor provide additional products or services.




· Upon such notice by the City, the Contractor shall make reasonable efforts to provide the City the materials in the quantities requested and within the schedule specified by the City, adhering to the conditions in this Section.




· The City of Seattle shall be the customer of first priority for the Contractor, except where preceded by State or Federal government mandates.  The Contractor shall provide its best and priority efforts to provide the requested goods and/or services to the City of Seattle in as complete and timely manner as possible.  Such efforts by the Contractor are not to be diminished as a result of Contractor providing service to other customers, except as mandated by State or Federal governments.  




· If the Contractor is unable to respond in the time and/or quantities requested by the City, the Contractor shall promptly assist the City to the extent practicable, to gain access to alternative materials and/or services. This may include:




· Coordinating with other distributors or subsidiaries beyond those in the local region to fulfill order requests; 




· Offering the City substitutions provided the Contractor obtains prior approval from the City for such substitution.




The Contractor shall charge the City the price determined in this Contract for the goods and services provided, and if no price has been determined, it shall charge the City a price that is normally charged for such goods and/or services (such as listed prices for items in stock).  However, in the event that the City’s request results in the Contractor incurring unavoidable additional costs and causes the Contractor to increase prices in order to obtain a fair rate of return, the Contractor shall charge the City a price not to exceed the cost/profit formula found in this Contract.




69. City Debarment



In accordance with SMC Ch. 20.70, the Director of Executive Administration or designee may debar a Vendor from entering into a Contract with the City or from acting as a subcontractor on any Contract with the City for up to five years after determining that any of the following reasons exist: 




· Contractor has received overall performance evaluations of deficient, inadequate, or substandard performance on three or more City Contracts.




· Contractor failed to comply with City ordinances or Contract terms, including but not limited to, ordinance or Contract terms relating to small business utilization, discrimination, prevailing wage requirements, equal benefits, or apprentice utilization.  




· Contractor abandoned, surrendered, or failed to complete or to perform work on or in connection with a City Contract.  




· Contractor failed to comply with Contract provisions, including but not limited to quality of workmanship, timeliness of performance, and safety standards. 




· Contractor submitted false or intentionally misleading documents, reports, invoices, or other statements to the City in connection with a Contract. 




· Contractor colluded with another contractor to restrain competition. 




· Contractor committed fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a Contract for the City or any other government entity.




· Contractor failed to cooperate in a City debarment investigation. 




· Contractor failed to comply with SMC 14.04, SMC Ch. 14.10, SMC Ch. 20.42, or SMC Ch. 20.45, or other local, State, or federal non-discrimination laws. 




The Director may issue an Order of Debarment following the procedures specified in SMC 20.70.050.   The rights and remedies of the City under these provisions are in addition to any other rights and remedies provided by law or under the Contract. 




70. Recycle Products Requirements



To promote and encourage environmentally sustainable practices for companies doing business with the City, the City requires that vendors under City contract use environmentally preferable products in production of City work products.  




71. Paper and Paper Product Requirements:  



The City desires use of 100% PCF (post-consumer recycled content, chlorine-free) paper, to comply with the City Executive Order and to encourage environmentally preferable practices for City business.  Such paper is available at City contract prices from Keeney’s Office Supplies at 425-285-0541.  




The City prohibits vinyl binders.  The City prefers 100% recycled stock Binders. “Rebinders” are a product that fit this requirement and are available at City contract prices from Complete Office at 206-628-0059 or Keeney’s Office Supplies at 425-285-0541.  Please do not use binders or plastic folders, unless essential.  Note - Keeney’s is a Women Owned Firm and may be noted on your Outreach Plan.




Contractors shall duplex materials prepared for Seattle under this Contract, whether materials are printed or copied, except when impracticable due to the nature of the product.  This is executed under the Mayor's Executive Order, issued February 13, 2005.




72. Workers Right To Know



“Right to Know” legislation required the Department of Labor and Industries to establish a program to make employers and employees more aware of the hazardous substances in their work environment.  WAC 296-62-054 requires among other things that all manufacturers/distributors of hazardous substances, including any of the items listed on this ITB, RFP or contract bid and subsequent award, must include with each delivery completed Material Safety Data Sheets (MSDS) for each hazardous material.  Additionally, each container of hazardous material must be appropriately labeled with:  the identity of the hazardous material, appropriate hazardous warnings, and the Name and Address of the chemical manufacturer, improper, or other responsible party.




Labor and Industries may levy appropriate fines against employers for noncompliance and agencies may withhold payment pending receipt of a legible copy of the MSDS.  OSHA Form 20 is not acceptable in lieu of this requirement unless it is modified to include appropriate information relative to “carcinogenic ingredients: and “routes of entry” of the product(s) in question.




73. Miscellaneous Provisions



A. Amendments



No modification of this Contract shall be effective unless in writing and signed by an authorized representative of the City, except as otherwise authorized herein.  The City shall issue change notices to Contractor, and such notices shall take effect under the signature of the City unless written objection of the notice is received by the Contractor upon Contractor receipt of the change notice.




B. Conflict



In the event of conflict between contract documents and applicable laws, codes, ordinances or regulations, the most stringent or legally binding requirement shall govern and be considered a part of this contract to afford Seattle the maximum benefits.




C. Liens, Claims and Encumbrances



All materials, equipment, or services shall be free of all liens, claims or encumbrances of any kind and if Seattle requests a formal release of same shall be delivered to Seattle.




D. Binding Contract



This Contract shall not be binding until signed by both parties.  The provisions, covenants and conditions in this Contract shall bind the parties, their legal heirs, representatives, successors, and assigns.




E. Applicable Law/Venue



This Contract shall be construed and interpreted in accordance with the laws of the State of Washington.  The venue of any action brought hereunder shall be in the Superior Court for King County, Washington




F. Remedies Cumulative 




Rights under this Contract are cumulative and nonexclusive of any other remedy at law or in equity.  




G. Captions



All titles, including sections or subsections, are for convenience only and do not define or limit the contents.




H. Severability



Any term or provision of this Contract found to be prohibited by law shall be ineffective to the extent of such prohibition without invalidating the remainder of the Contract.




I. Waiver



No covenant, term, or the breach thereof shall be deemed waived, except by written consent of the party against whom the waiver is claimed, and any waiver of the breach of any covenant, term or condition shall not be deemed to be a waiver of any preceding or succeeding breach of the same or any other covenant, term or condition.  Neither the acceptance by Seattle of any performance by the Contractor after the time the same shall have become due nor payment to the Contractor for any portion of the Work shall constitute a waiver by Seattle of the breach or default of any covenant, term or condition unless otherwise this is expressly agreed to by Seattle, in writing.  The City’s failure to insist on performance of any of the terms or conditions herein or to exercise any right or privilege or the City’s waiver of any breach hereunder shall not thereafter waive any other term, condition, or privilege, whether of the same or similar type.




J. Contract Representations



This Contract as described in Item 1 constitutes the entire Agreement.  No verbal agreement or conversation between any officer, agent, associate or employee of Seattle and any officer, agency, employee or associate of the Contractor prior to the execution of this Contract shall affect or modify any of the terms or obligations contained in this Contract.  




K. Negotiated Contract



The parties acknowledge that this is a negotiated Contract, that they have had the opportunity to have this Contract reviewed by respective legal counsel, and that terms and conditions are not construed against any party on the basis of such party's draftsmanship thereof.




L. No personal Liability



No officer, agent or authorized employee of the City shall be personally responsible for any liability arising under this Contract, whether expressed or implied, nor for any statement or representation made herein or in any connection with this Contract.



SIGNATURES
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1. DEFINITIONS AND TERMS




1.1. General




Standard acronyms, abbreviations, definitions, and symbols common to the fields of engineering and construction are used throughout the Contract without further explanation. Acronyms and definitions often used in the Contract can be found in this Section. Often used abbreviations are found in the following Subsection. Additional acronyms, definitions, and symbols may be found in the Project Drawings. Welding symbols are defined in the current edition of the American Welding Society Structural Welding Code.




When used in the Contract, the acronyms and terms defined in this Section (or pronouns used in place of acronyms and terms) have the indicated meanings unless the context implies otherwise. Words in the plural include singular and vice versa. Words of a particular gender include any gender. 




1.2. Abbreviations




The following standard acronyms are used throughout the Proposal Documents:




AAA 
American Arbitration Association




AAR
Association of American Railroads




AASHTO
American Association of State Highway and Transportation Officials




ACIL
American Council of Independence Laboratories




AGC
Associated General Contractors of America




AHERA
Asbestos Hazard Emergency Response Act




AIA
American Institute of Architects




AIHA
American Industrial Hygiene Association




AISC
American Institute of Steel Construction




AISI
American Iron and Steel Institute




AITC
American Institute of Timber Construction




ALSC
American Lumber Standards Committee




ANSI
American National Standards Institute




APA 
American Plywood Association




API
American Petroleum Institute




ARA
American Railway Association




AREMA
American Railroad Engineering and Maintenance-of-Way Association 




ARTBA
American Road and Transportation Builder's Association 




ASA
American Standards Association




ASCE
American Society of Civil Engineers




ASLA
American Society of Landscape Architects




ASME
American Society of Mechanical Engineers




ASNT
American Society for Non‑Destruction Testing




ASSE
American Society of Sanitary Engineering




ASTM
American Society for Testing and Materials




AWS
American Welding Society




BMP
Best Management Practice




CARB
California Air Research Board 




CBD
Central Business District




CBE
Combination Business Enterprise




CDBG
Community Development Block Grant




CDF
Controlled Density Fill




CFR
Code of Federal Regulations




CLI
Chain Link Institute




CPM
Critical Path Method




CRAB
County Road Administration Board




CRSI
Concrete Reinforcing Steel Institute




CSECP
Construction Stormwater and Erosion Control Plan




CSI
Construction Specifications Institute




DBE
Disadvantaged Business Enterprise




DBRA
Davis‑Bacon and Related Acts




DIPRA
Ductile Iron Pipe Research Association




DPD
Seattle Department of Planning and Development 




EEI
Edison Electric Institute




EEO
Equal Employment Opportunity




EPA
Environmental Protection Agency




ESCBMP
Erosion and Sedimentation Control Best Management Practices 




FAS
Department of Finance and Administrative Services




FEMA
Federal Emergency Management Agency




FHWA
Federal Highway Administration




FSS
Federal Specifications and Standards, General Services Administration




FTA
Federal Transit Administration




GHG
Green House Gas




HPMA
Hardwood Plywood Manufacturers Association




HUD
United States Department of Housing and Urban Development




IAPMO
International Association of Plumbers and Mechanical Officials 




ICEA
Insulated Cable Engineers Association




IEEE
Institute of Electrical and Electronic Engineers




IES
Illuminating Engineering Society




IMSA
International Municipal Signal Association




IPCEA
Insulated Power Cable Engineers' Association




ISTEA
Intermodal Surface Transportation Efficiency Act




ITE
Institute of Transportation Engineers




ITS
Intelligent Transportation Systems 




KCM
King County METRO




LED
Light Emitting Diode




LPI
Lighting Protection Institute




MBE
Minority Business Enterprise




METROKC
King County Department of Transportation 




MSDS
Material Safety Data Sheet




MTCA
Washington Model Toxics Control Act




MSHA
Mine Safety and Health Act




MUTCD
Manual on Uniform Traffic Control Devices




MWBE
Minority and Women Business Enterprise




NACE
National Association of Corrosion Engineers




NAPA
National Asphalt Pavement Association




NCMA
National Concrete Masonry Association




NCSPA
National Corrugated Steel Pipe Association




NEC
National Electrical Code




NECA
National Electrical Contractors Association




NEMA
National Electrical Manufacturer’s Association




NEPA
National Environmental Protection Act




NETA
International Electric Testing Association




NFPA
National Fire Protection Association




NFPA
National Forest Products Association




NHS
National Highway System




NPCA
National Precast Concrete Association




NRMCA
National Ready Mix Concrete Association




NSF
National Sanitation Foundation




NTCIP
National Transportation Communication for ITS Protocol 




NTP
Notice to Proceed




NTPEP
National Transportation Product Evaluation Program 




OMWBE
Office of Minority and Women’s Business Enterprises




OSHA
Occupational Safety and Health Administration




PACP
Pipeline Assessment and Certification Program




PCA
Portland Cement Association




PCSD
Purchasing and Contracting Services Division




PDF
Portable Document Format




P/PCI
Precast/Pre-stressed Concrete Institute




PORT
Port of Seattle




PPI
Plastic Pipe Institute




PSCAA
Puget Sound Clean Air Agency




RCW
Revised Code of Washington




REA
Rural Electrification Association




ROW
Right of Way




RRP
Railway‑Highway Grade Crossing Program




SCADA
Supervisory Control and Data Acquisition




SAC
Washington State Apprenticeship and Training Council




SAE
Society of Automotive Engineers




SCS
Soil Conservation Service 




SCL
Seattle City Light




SDOT
Seattle Department of Transportation




SEPA
State Environmental Policy Act




SKCDPH
Seattle‑King County Department of Public Health




SMC
Seattle Municipal Code




SP
Spill Plan




SPR
Seattle Parks and Recreation




SPU
Seattle Public Utilities




SSPC
Steel Structures Painting Council




STA
Seal of Testing Insurance




STCM
Seattle Traffic Control Manual




TCM
Traffic Control Manager




TCP
Traffic Control Plan




TCS
Traffic Control Supervisor




TDP
Temporary Discharge Plan




TSA
Technical Service Advisor




TVSPP
Tree, Vegetation and Soil Protection Plan




UL
Underwriters Laboratory




UMTA
Urban Mass Transit Administration




USACE
United States Army Corps of Engineers




USCGS
United States Coastal and Geodetic Survey




USDA
United States Department of Agriculture 




USDOE
United States Department of Energy




USEPA
United States Environmental Protection Agency




WAC
Washington Administrative Code




WACA
Washington Aggregates and Concrete Association




WALP
Washington Association of Landscape Professionals 




WAQTC
Western Alliance for Quality Transportation Construction




WBE
Women’s Business Enterprise




WCLIB
West Coast Lumber Inspection Bureau




WISHA
Washington Industrial Safety and Health Administration




WMBE
Women or Minority Business Enterprise




WRI
Wire Reinforcement Institute




WSDOE
Washington State Department of Ecology




WSDOT
Washington State Department of Transportation




WSDSHS 
Washington State Department of Social and Health Services




WSEM
Washington State Energy Management




WWPA
Western Wood Products Association




1.3. Definitions




As used in this Contract, the terms listed below are defined as indicated. Unless the Contract specifically indicates otherwise, the definitions of electrical and electronic abbreviations, terms and phrases used in the Contract shall be those contained in the latest edition of the IEEE Dictionary of Electrical and Electronic Terms. 




ADDITIVE




A supplemental unit of Work or group of Proposal items, identified separately in the Proposal, which may be awarded at the discretion of the Owner in addition to the Base Proposal.



ALTERNATE




A unit of Work or group of Proposal items identified separately in the Proposal Documents, which permits a choice of different methods or Material of construction for performing the same Work.




ARCHITECT




An individual licensed and registered in the State of Washington to practice architecture.




ASSISTANT 




The Engineer’s authorized representative assigned to make detailed inspection of the Work.




AWARD




The formal decision of the Owner to accept the best evaluated Proposal of a responsible Proposer for the Work as evidenced by the issuance of the Award of Contract.



BASE PROPOSAL




The summation of Proposal item amounts (extensions) or the lump sum Proposal on the Proposal Form, excluding Additives, Alternates, Deductives and taxes.




BUYER




City of Seattle Purchasing Buyer (Department of Finance and Administrative Services). 




CAPABILITY OR CAPABLE




A business that appears able to perform a Commercially Useful Function on the item of Work in question.



CHANGE ORDER




A written order issued by the Buyer to the Contractor authorizing a change to the Contract after execution of the Contract. A Change Order establishes the basis of payment and time adjustments, if any, for the Work affected by the change.




COMMERCIALLY USEFUL FUNCTION




The performance of real and actual services in the discharge of any contractual endeavor including managing and supervising the Work involved, negotiating price, determining quality and quantity, ordering, paying for and installing (if applicable) the material. 




CONTRACTOR INCLUSION PLAN




The Owner-provided form used by the Contractor to document Affirmative Efforts. 




CONTAMINATED MATERIAL(S) 




Soil/material/debris/liquid of any kind that has contaminant levels above the more stringent of their respective applicable MTCA Method A cleanup level, Method B cleanup level, or Table 749-2 level, all for unrestricted land use per current Chapter 173-340 WAC, or that contains asbestos, or that contains radionuclides above natural background levels as defined by WAC 173-340-200.




CONTAMINATED MATERIAL(S) NOT DESIGNATED AS DANGEROUS WASTE OR TSCA WASTE 




Contaminated Material(s) that has contaminants at levels below that which would cause it to be designated as Dangerous Waste(s) or TSCA Waste(s). 




CONTRACT FORM 




See “Agreement Form.” 




CONTRACT TIME




The period of time established by the Contract within which the Work shall be physically completed.




CONTRACTOR




The individual or entity contracting with the Owner to complete the Work.




DANGEROUS WASTE(S)




Solid waste(s) designated in WAC 173-303-070 through 173-303-100 as dangerous, or extremely hazardous or mixed waste. Dangerous Waste(s) includes all federal hazardous waste, plus certain wastes exhibiting characteristics based on toxicity or persistence.




DATES




· Proposal Opening Date: There will be no public Proposal Opening Date. 




· Award Date: The date on which the Owner formally accepts the most responsive Proposal of a responsible Proposer and Awards the Contract for the Work. 



· Contract Execution Date: The date the Owner officially binds the Proposer to the Contract.




· Notice to Proceed Date: The date stated in the Notice to Proceed on which the Contract Time begins. The Notice to Proceed Date is counted as the first Working Day of Contract Time.




· Substantial Completion Date: The detailed definition is provided in the Contract. Basically, this is the date the Engineer determines the Owner has full and unrestricted use and benefit of the facilities, both from an operational and safety standpoint, and only minor incidental Work, replacement of temporary substitute facilities, or correction or repair remains for the physical completion of the Contract.




· Physical Completion Date: The detailed definition is provided in the Contract. Basically, this is the date the Owner determines that all Work is physically complete on the Project. All documentation required by the Contract and required by law does not necessarily need to be furnished by the Contractor by this date. Physical Completion shall include energization of the equipment.




· Completion Date: The detailed definition is provided in the Contract. Basically, this is the date, certified in writing by the Owner, when the Work specified in the Contract is completed and all the obligations of the Contractor under the Contract are fulfilled by the Contractor. All documentation required by the Contract and required by law shall be furnished by the Contractor before establishment of this date.




DAY




Unless otherwise specified, day(s) shall mean Calendar Day(s).




· Business Day: Any Day other than Saturday, Sunday, or Holiday.




· Calendar Day: The time period of twenty‑four hours measured from midnight to the next midnight.




· Non‑Working Day: The following are Non‑Working Days:




· Saturday




· Sunday




· Holiday




· A Day upon which the Engineer issues a suspension order for an excusable delay or a Day declared an Unworkable Day




· A Day the Contract specifically requires the Contractor to suspend the Work




· Working Day: A Day not otherwise defined as a Non‑Working Day




· Unworkable Day: A Working Day that the Engineer declares to be unworkable because of unsuitable weather, or another condition beyond the control of the Contractor that prevents ongoing or scheduled work on the critical path




DEDUCTIVE




A supplemental unit of Work or group of Proposal items, identified separately in the Proposal that may, at the discretion of the Owner, be deducted from the Base Proposal.




DRAWINGS




The portions of the Contract showing in graphic or pictorial form the design, location, weights, specifications and dimensions of the elements of the Work. 




ENGINEER




The Owner’s representative(s), or authorized Assistant, who administers the technical Work of this project. 




EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES (ESCBMPs) 




The Contractor shall use on-site construction practices and devices that prevent, reduce, or treat erosion and sedimentation and maintain surface water quality. 




EXECUTION




The formal date after Award that the Owner and Contractor enter into a Contract as evidenced by the authorized signatures on the Agreement Form along with the provision of the necessary bond(s), insurance(s), and any other required documents. 



HOLIDAY




Pursuant to SMC 4.20.190 and RCW 1.16.050, Holidays for The City of Seattle are the:



· First day of January (New Year’s Day).




· Third Monday of January (Dr. Martin Luther King, Jr.’s Birthday).




· Third Monday of February (President’s Day).




· Last Monday of May (Memorial Day).




· Fourth Day of July (Independence Day).




· First Monday of September (Labor Day).




· Eleventh Day of November (Veterans’ Day).




· Fourth Thursday of November and the Friday immediately following (Thanksgiving Day).




· Twenty fifth Day of December (Christmas Day).




When any Holiday falls on a Sunday, the following Monday shall be considered a Holiday. When any Holiday falls on a Saturday, the preceding Friday shall be considered a Holiday. Holidays are Non-Working Days.




INSPECTOR 




The Owner’s representative(s), or authorized Assistant, who inspects and observers the Contractors work practices and workmanship for compliance with the contract, drawings, codes and best practices for the Work of this project. 




JOB SITE




See “Project Site.”



LIQUIDATED DAMAGES




The amount(s) stated in the Contract to be paid to the Owner by the Contractor, for each Working Day of delay in achieving the Substantial Completion Date and the amounts stated in the Contract to be paid after Substantial Completion and until the Physical Completion Date is achieved. Such obligation shall not be construed as a penalty, and may be deducted by the Owner from any payments which are due or become due to the Contractor. 




MATERIALS




Any substance specified for use in the construction of the project that enters into and forms a part of the finished Work. 




MATERIAL PERSON




A person or entity that furnishes material, supply, commodity, equipment, or manufactured or fabricated products and does not perform labor at the Project Site.




NOTICE OF AWARD




A formal written notice from the Owner to the successful Proposer signifying acceptance of the Proposal. 




NOTICE TO PROCEED




The written notice from the Owner to the Contractor authorizing and directing the Contractor to proceed with the Work and establishing the date on which the Contract Time begins.




ON‑SITE-ELECTRICAL LEAD 




The Contractor's on‑site representative responsible for and authorized to resolve electrical safety related issues including those raised by the Engineer, Owner’s Project Manager, Assistant, or Electrical Safety Observer. 



OWNER




The City of Seattle.



PAYMENT AND PERFORMANCE BOND




The approved form of security, furnished by the Contractor and the Contractor’s Surety, guaranteeing completion of the Work and payment to persons supplying labor and Materials in the prosecution of the Work. The Owner will provide the Payment and Performance Bond form to the Contractor. 




PROPOSAL




The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the Work for a specific price. 




PROPOSAL DOCUMENTS




The component parts of the proposed Contract which may include the Advertisement for Proposals, Proposal Form, Agreement Form, Drawings, Addenda and any other documents incorporated into the Contract by reference.




PROPOSAL FORM




The Proposal and the included Proposal Documents.




PROJECT MANUAL




The compilation of written provisions and requirements for the equipment related to this specific project. The Project Manual includes, but is not limited to, the requirements for Proposals, sample forms, original and executed Agreement Form, wage rates, conditions of the Contract, Special Provisions and Addenda. 



PROJECT SCHEDULE




The schedule for the commissioning of the Denny Substation. 




PROJECT MANAGER




Both the Contractor and the Owner shall have Project Managers who shall manage the administration of the Contract and the Work.  They shall function as the points of contacts for the respective organizations.




PROJECT SITE




The geographic location, as defined in the Contract documents, where the Work is to be performed (the Denny Substation in Seattle, WA). 




PROPOSAL




The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the Work for a specific price. 




PROPOSER




An individual, partnership, firm, corporation, limited liability company or joint venture submitting a Proposal




RIGHT OF WAY




Real property secured and reserved for public or private transportation, utility, or other purposes.




SAFETY OBSERVER




Owner authorized Assistant assigned to monitor safety, unless indicated otherwise in the Contract.




SECTION




A major portion of this Contract that has the highest level of resolution.




SEWER




Any pipe, conduit, or structure used for carrying sewage and other waste liquids, excluding discharges prohibited by SMC 21.16 (the Side Sewer Code).




SHOP DRAWINGS




Working drawings, shop plans, erection plans, false work plans, framework plans, cofferdam, cribbing and shoring plans, bending diagrams for reinforcing steel, retaining wall designs, schematic diagram, or any other supplementary plans or similar data which the Contractor shall submit to the Engineer for acceptance.




SPECIAL PROVISIONS




Supplemental provisions and modifications to the Specifications that apply to an individual project and that are found in the Project Manual.




SPECIFICATIONS




Written technical descriptions of materials, equipment, construction systems, standards, and workmanship that, in conjunction with the Drawings and other Contract documents, detail the requirements for the Work. 




STATE




The State of Washington.




STORM DRAIN




A pipe, conduit, or structure used to collect and convey rainwater and other permissible discharges as identified in SMC 22.800-22.808 (the Stormwater Code).



STRUCTURES




Bridges, Culverts, walls, buildings, foundations, water tanks, transmission towers, cribbing, caissons, or cofferdams, and other similar features that may be encountered in the Work and are classified as Structures in the Contract.




SUBCONTRACTOR




An entity or individual who performs a portion of the Work pursuant to a Contract or subcontract of any tier with the Contractor, with the prior written approval of the Owner’s Project Manager as evidenced by the submission of the Subcontractor approval application. 



SUBSECTION




Any portion of this Contract that is a sub part of a Section.




SUBSTANTIAL COMPLETION




See “Dates”.



SUPPLEMENTAL CONTRACT




An agreement for performance of a portion of the Work in accordance with the provisions of RCW 60.28.011(7).



SUPPLIER




See “Material Person”



SUPPLIES




Any substance or matter used or consumed in the construction of the project and its appurtenances that do not become part of the Structure or improvement. 



SURETY 




A company that is bound with the Contractor to ensure:




· Faithful performance of the Contract, and




· Payment of all laborers, mechanics, Subcontractors and Material person and all persons or entities that supply any such person with provisions and Supplies for the carrying on of the Work.




TECHNICAL SERVICE ADVISOR




Single point of contact on site during the installation of the equipment that is knowledgeable about the equipment and its assembly, unloading, installation and testing.




TRAFFIC CONTROL MANUAL FOR IN‑STREET WORK




The "Seattle Traffic Control Manual" (TCM), is the City of Seattle guide for Work within the Right Of Way, used in conjunction with and as a supplement to the Manual on Uniform Traffic Control Devices (MUTCD), as modified and adopted by the Washington Department of Transportation (WSDOT).




TSCA WASTE(S)




Soil/material/debris/liquid of any kind that contains polychlorinated biphenyls (PCBs) at a level that equals or exceeds 50 parts per million, and oil of any kind that contains PCBs at a level that equals or exceeds 2 parts per million. TSCA Waste(s) is regulated by the federal Toxic Substances Control Act.




WATER MAIN




A water supply pipe for public or community use.




WMBE GOAL




Participation level, voluntarily established by the Contractor, for commitments to contract with WMBEs. 




WOMEN OR MINORITY BUSINESSES (W/MBES) 




Businesses that are self-identified or certified by the Office of Minority and Women’s Business Enterprise (OMWBE) to be at least fifty-one (51) percent owned by women and/or minority (including, but not limited to, African Americans, Native Americans, Asians, and Hispanics) group members.




WORK




The provision of all labor, Materials, equipment, Supplies, and everything needed to successfully complete a project pursuant to the Contract.




2. DIVISION OF RESPONSIBILITIES




2.1. Owner Responsibilities




Specific responsibilities of Owner:




· Review Contractor designs and work and approve them if satisfactory 




· Lead/coordinate final equipment checkout




· Lead/coordinate energization and loading of equipment




· Coordination of lay down space 




· Ac power supply to receptacles according to Supplier’s specifications as negotiated to the stated limits. Contractor shall provide all Power beyond that stated by the Owner. 




· Monitor the physical installation of the Contractor and other contractors and process thereof. 




· Review and approval of Supplier documentation developed for this Project, user’s guides, drawings, progress reports, factory test plans and procedures, and as-built documentation of the supplied equipment.




· Furnishing of information required by Supplier to allow Supplier to provide accurate and timely deliverables as is defined in the Contract.




· Furnishing, upon request by Supplier, necessary documentation, interface information, engineering drawings, and schematic diagrams of Owner or third party furnished equipment or designs that will be required for direct interface with Supplier furnished equipment.




· Coordination of Project work at Owner’s facilities, such as external equipment connection, site testing, and equipment switching.




· Performing required site testing and supporting third party the site testing 




· Energization of equipment




2.2. Contractor Responsibilities




Other than the responsibilities of the Owner described above, and responsibilities as described in the Contract, Contractor shall assume complete responsibility for the study, design, manufacturing, assembly, delivery, installation, integration, implementation, and for meeting the functional requirements of the RFP of the delivered System in accordance with the Contractor’s responsibilities shall include, but not be limited to, the following:




· Supply and installation of all System equipment as specified.




· All System engineering and required design, integration, development and implementation as necessary to meet Contract requirements for a fully operational System.




· Supply of system solution to satisfy all requirements (as specified in this Contract).




· Integration of the equipment supplied with this scope of work with the external equipment (balance of the substation).




· Provide a Proposal in response to Owner’s RFP and follow the intent of the proposal through to the successful completion of the scope of work.




· Supply of required interface equipment to the third part supplied equipment as specified in this Contract.




· Furnishing of all interconnecting cables and wiring, including power wiring, between all Contractor-furnished equipment. Supplier shall provide the manufacturer type and catalog number for the power plugs, communication interface connectors, power terminations and other connectors to external equipment.




· Supply of specified documentation and software.




· Training of Owner’s personnel as required. 




· Delivery, installation and assistance commissioning of the supplied equipment for use by Owner at Owner’s site.




· Warranty support of the supplied equipment. 




· Support site acceptance tests, commissioning and energization as defined in this Contract.




· Provide a proposal for a maintenance contract for GIS equipment




· Providing repair or replacement of defective software, parts or components, and test equipment during the test, startup, commissioning, energization and operational periods.




· Furnishing site planning information, such as, power, grounding, seismic protection, physical information, dust protection, and other requirements as recommended by manufacturer for the proper environmental control and operation of all equipment supplied by Supplier under this contract. 




· Shipment of all project deliverables to the Site specified herein.




· Contractor shall provide all power cords and power distribution subsystems as needed from the Owner provided outlets or connection point




· Meet all federal, state, municipal laws and ordinances




· Certify that equipment is suitably prepared to be safely energized and loaded and will perform according to the Contract




· Proper coordination with other site contractors and the Owner




· Work with Owner and Owner’s Consultant to facilitate completion of substation design



2.3. Substation Construction Contractor Responsibilities (third party)



A separate public works contract shall be awarded subsequent to this Contract.  That contractor (third party) and its subcontractors shall construct the substation and shall have primary responsibility for the construction schedule, access to the site and security of the site.  Coordination shall be primarily through the Owner’s Project Manager



3. COORDINATION OF CONTRACT DOCUMENTS




All parts of the Contract are essential and complementary. A requirement occurring in one is binding as though occurring in all. The Contractor shall provide any Work or materials clearly implied in the Contract even if the Contract does not mention it specifically. The Contractor shall inform the Owner’s Project Manager immediately, in writing, if the Contractor finds:




· A discrepancy between various parts of the Contract




· An error or omission in the Drawings




· A discrepancy in the layouts and instructions given by the Engineer




The Contractor shall not proceed with any Work affected by such discrepancy, error, or omission until directed to do so by the Owner’s Project Manager.




Written dimensions shall take precedence over scaled dimensions. 




If any part of the Contract requires Work that does not include a description for how the Work is to be performed, the Work shall be performed in accordance with standard trade practices. For purposes of the Contract, a standard trade practice is one having such regularity of observance in the trade as to justify an expectation that it will be observed by the Contractor in doing the Work.




In case of any ambiguity or dispute over interpretation of the provisions of the Contract, the decision of the Owner shall be final.




4. Dispute and Claims Resolution Process




Owner and Contractor shall maintain business continuity to the extent practical while pursuing disputes. Any dispute or misunderstanding that may arise under this Contract concerning Contractor's performance shall first be resolved, if mutually agreed to be appropriate, through negotiations between the Contractor's Project Manager and Owner's Project Manager, or if mutually agreed, referred to Owner’s named representative and the Contractor's senior executive(s). 




This Section only applies for disputes at the work site other contractors. The dispute and claim resolution process shall follow the procedures set forth in this Section. The scope of the dispute set forth in the written dispute notice will govern and limit the scope of all subsequent claim, mediation or litigation on the subject matter, and the Contractor shall not be allowed to enlarge the scope of any claim beyond that originally presented in the written dispute notice. 




4.1. Dispute Resolution Sequence




The dispute resolution process sequence shall be dispute, claim, mediation, litigation, in that order. The Contractor agrees to follow this sequence. Failure to follow this sequence by the Contractor shall constitute a waiver of any right to dispute or to claim for additional time or additional payment for the disputed Work.




All disputes shall start by the delivery of written notice to the Owner’s Project Manager. The Owner’s Project Manager shall evaluate the notice and make a written decision on the matter as provided in this Section. If the Contractor disagrees with the decision, in whole or in part, the Contractor may file a claim as provided in this Section. If the Owner’s Project Manager denies the claim, the Owner and Contractor shall at the Contractor’s request, go to mediation as provided in this Section. If the claim is not resolved at mediation, the Contractor may file suit in the King County Superior Court at Seattle, Washington as provided in this Section.




4.2. Change Order Disputes




4.2.1. Change Order Dispute Timeframe




In the event that the Contractor disagrees with any Change Order, including any written directive by the Owner’s Project Manager, the Contractor shall, not later than the close of the second full Working Day, notify the Owner’s Project Manager in a signed, dated writing, that it disputes the decision. In the event that the dispute involves quantities, the written dispute notice shall be filed before the placement of the changed quantities and not later than the close of the second full Working Day. Failure by the Contractor to timely furnish notice of a dispute waives the right to make any further dispute or claim regarding the subject.




4.2.2. Change Order Dispute Notice




The written dispute notice shall identify the Change Order or other Owner’s Project Manager’s directive being disputed and a brief explanation of the basis for the dispute. 




4.2.3. Change Order Dispute Response




The Owner’s Project Manager may issue a written decision or may ask in writing for further information.




4.2.4. Change Order Additional Information Request




If the Owner’s Project Manager asks for further information, the Contractor shall within ten (10) Working Days of the date of that request, furnish a dated, signed written supplemental statement containing the following: 




· The date of the supplemental written statement;




· The date of the directive to perform the disputed Work;




· The nature and circumstances which caused the dispute; 




· The Contract provisions that relate in any way to the dispute;




· The estimated additional dollar cost, if any, of performing the disputed Work and how that estimate was determined, in detail; 




· An analysis of the accepted critical path schedule in effect at the time the dispute arose, showing the schedule change or disruption, if the Contractor is asserting a schedule change or disruption; and




· Any additional information the Owner’s Project Manager requests.




4.2.5. Change Order Additional Time Request




The Contractor may request an extension of time to furnish additional written information. The Owner’s Project Manager will determine if such additional information would be helpful and if the Owner’s Project Manager determines it would be helpful, the Owner’s Project Manager will specify a reasonable extension of time. Any extension must be approved in writing by the Owner’s Project Manager.




4.2.6. Change Order Dispute Response Timeframe




Within ten (10) Working Days from the date the Contractor filed the dispute or the receipt of requested information, the Owner’s Project Manager will issue a written decision regarding the dispute. At the Owner’s Project Manager’s sole discretion, the Owner’s Project Manager may furnish written notice to the Contractor extending the time for the decision for a period not to exceed 20 additional Working Days.




4.2.7. Change Order Dispute Rejection




If the Owner’s Project Manager rejects any or all of the Contractor’s dispute, the Owner’s Project Manager’s notice will contain the reasons for the rejection. Payment for approved Work will be made in accordance with the Payment Section. In the event that the Owner’s Project Manager fails to decide the dispute within the ten (10) Working Days, unless extended by the Owner’s Project Manager, the Contractor may deem the dispute rejected and file a claim in accordance with this Section.




4.2.8. Change Order Dispute Work Obligation




The dispute shall not relieve the Contractor from the obligation to promptly proceed with the Work, including the disputed work. The Contractor shall timely perform all Work unless directed in writing by the Owner’s Project Manager to stop work in whole or in part. When performing any disputed Work, the Contractor shall keep complete records of actual costs and actual time incurred, identifying extra costs and extra time associated with the disputed Work.




4.3. Claims




Both the Owner and the Contractor have an interest in the prompt and fair resolution of claims. The purpose of the claims provisions of this Contract is to create a clearly defined process intended to fairly resolve claims at the earliest possible point in time without unnecessary delay or expense, including the expense of mediation or litigation. In order for the Owner’s Project Manager to accurately evaluate and decide claims, the Contractor shall be responsible for presenting all relevant information in support of a claim at the claims stage, including the information required in this Section. The Contractor shall not be permitted to present information known or available to the Contractor (including Subcontractors and Suppliers), schedules or schedule logic, or, basis of the dispute, at the mediation or litigation stage which was not presented to the Owner’s Project Manager at the time the claim was presented. 




If the Contractor disagrees with the Owner’s Project Manager’s decision under this Section, the Contractor may file a claim as provided in this Section: 




· Claims of less than $50,000 shall be filed within ten (10) Working Days of the date of the Owner’s Project Manager's written notice under this Section. 




· Claims equal to or greater than $50,000 shall be filed within twenty (20) Working Days of the date of the Owner’s Project Manager's written notice. 




The Contractor may request an extension for filing a claim. Any extension must be approved in writing by the Owner’s Project Manager.




The Contractor waives any claim for additional payment if a claim is not filed as provided in this Section. 




All claims shall be in writing, shall contain sufficient detail to enable the Owner’s Project Manager to ascertain the basis and amount of the claim, shall be certified by the Contractor as stated below and shall be filed with the Owner’s Project Manager. 




No claim will be allowed after the Completion Date. 




4.4. Minimum Claim Documentation




At a minimum, the following information shall accompany each claim:



· The date of filing the claim




· A detailed factual statement supporting the claim, including all relevant dates, locations, and Proposal items of Work affected by the claim




· The date on which facts arose which gave rise to the claim




· The name and title of each individual involved in or knowledgeable about the subject of the claim




· The specific provisions of the Contract which support the claim and a statement of the reasons why such provisions support the claim




· If the claim relates to a decision of the Owner’s Project Manager in which the Contract provides that the Owner’s Project Manager’s decision is final, the Contractor shall set out in detail all facts supporting its position relating to the decision of the Owner’s Project Manager




· A copy of the original, signed notice of dispute, as well as a copy of any supplemental documentation provided to the Owner’s Project Manager and a copy of any written communication from the Owner’s Project Manager regarding the dispute




· Copies of diaries, meeting minutes, notes, or field records prepared contemporaneously with any oral communications that relate to the subject of the claim




· Copies of any additional documents that support the claim (manuals which are standard to the industry governing the Work in which the claim is being made may be included by reference; however, the Contractor shall clearly state which part or parts of the industry standard the Contractor is relying upon)




4.4.1. Contract Time Extension




If an extension of Contract Time is sought, also include:




· The specific Days and dates for which it is sought




· The specific reasons the Contractor believes a time extension should be granted




· The specific provisions of this Contract under which an extension is sought




· The Contractor’s written explanation of the reason for the requested change including the method of analysis used and where appropriate referring to the relevant schedules; supporting documents such as look-ahead, as-built, daily records, time sheets, and the basis for the rates of affected tasks that the base CPM was founded on, may be required by the Owner’s Project Manager




4.4.2. Additional Compensation




If additional compensation is sought, the Contractor shall document the exact dollar amount sought supported by a breakdown of:



· The dollar amounts as-Proposed, and/or as incorporated into the Contract via approved Change Orders



· The actual amounts accrued



· The additional compensation sought



The Owner’s Project Manager may require the basis of any of these amounts. 




The Contractor shall provide the documentation of the amount in the following categories, as applicable:




4.4.2.1. Direct Labor




Includes hours. This includes regular time rates and overtime rates for all employees and work classifications. These rates shall include the basic prevailing wage and fringe benefits, the current rates for Federal Insurance Compensation Act (FICA), Federal Unemployment Tax Act (FUTA) and State Unemployment Tax Act (SUTA), the company’s present rates for Medical Aid and Industrial Insurance premiums and the planned payments for travel and per diem compensation. This excludes overhead and profit. 




4.4.2.2. Direct Material




Includes invoices. The invoice cost for Contractor-supplied Materials. This cost shall include freight and handling charges and applicable taxes as shown on the invoices issued by the Supplier. This excludes overhead and profit. 




4.4.2.3. Direct Equipment




Includes hours, invoice, and rental agreements as applicable. Separately identify each piece of equipment utilized and the operation cost for each piece of equipment including all fuel, oil, lubrication, ordinary repairs, maintenance, and all other costs incidental to furnishing and operating the equipment, and the standby rate for each piece of equipment. This excludes overhead and profit. All equipment shall have detailed descriptions, including but not limited to year, make, and model.




· Where the equipment is Contractor owned through outright ownership or through a long-term lease, the Contractor shall document the Contractor’s actual internal proposal rates (Proposal rates are the equipment rates used by the Contractor or Subcontractors for proposing and project cost tracking; these rates typically exclude labor for operation; if an operator is included in a Proposal rate, it should be indicated as such).




· Where the equipment is rented and operated by the Contractor, the Contractor shall document the actual rental amounts including the actual rates for the equipment (excluding labor for operation). 




· Where the equipment is rented from a third-party with operator, the Contractor shall document the actual rental amounts including the actual rates for the equipment (including labor for operation).




4.4.2.4. Services




Includes invoices/agreements. All invoices and agreements (additional breakdown may be required by the Owner’s Project Manager). This excludes overhead and profit.




4.4.2.5. Overhead and Profit




Includes percentages that apply to direct costs in sub items 1, 2, 3 & 4 above (Direct Labor, Direct Material, Direct Equipment, and Services). Markups for overhead and profit shall be provided in detail under the following categories listed below. General company overhead, project overhead, and profit percentages shall be provided for each affected Proposal items of Work, the mobilization Proposal item, and for the project as a whole.




· General Company Overhead




Costs of the Contractor’s home or corporate office necessary to run the business and to support the projects in the field. The Owner’s Project Manager may require that the general company overhead be supported with documentation of company financial information for the past two years. 




· Project Overhead




Indirect costs that cannot be identified with a specific installation activity but support the project as a whole. The Owner’s Project Manager may require documentation of actual costs accrued.




· Profit




Net proceeds after expenses. The Owner’s Project Manager may require a detailed justification with supporting documentation of the company’s financial information for the past two years. 




4.4.2.6. Subcontractor Costs




Payments the Contractor makes to Subcontractors at any tier for performing Work are to be included in the claim. This cost shall be calculated and itemized in the same manner prescribed for the Contractor.




4.4.2.7. Non-reimbursement for Contractor Inefficiencies




No costs for repair or replacement of defective work or damage to property, of Contractor caused delays, or other inefficiencies resulting from the Contractor operations (including Subcontractors, services, and Suppliers) shall be included in actual or projected costs.




4.4.2.8. Non-reimbursement for Repeated Claims




No costs shall be included more than once in the claim documentation.




4.4.3. Additional Information Requests




The Contractor shall submit any additional information requested in writing by the Owner’s Project Manager.




4.4.4. Notarized Claim Statement




The Contractor shall submit a notarized statement containing the following language:




“STATE OF WASHINGTON
)





) SS.




THE COUNTY OF KING
)




The undersigned, ________________________________________________________,





(name)




______________________________________, of ______________________________,





(title)

(company)




being first duly sworn on oath, deposes and says:



The claim for extra compensation and/or time made herein for work on this Contract is a true statement of the actual costs incurred and/or time sought, and is fully documented and supported as required by the Contract between the parties.




Dated ______________/s/ _______________




Subscribed and sworn before me this ______________ day of ___________________




Notary Public in and for the State of Washington




residing at 
______________________________




My appointment expires ___________________




The Contractor shall only pursue administrative resolution of any claim with the Owner’s Project Manager or the designee of the Owner’s Project Manager.




It is the responsibility of the Contractor to keep full and complete records of the actual additional costs and the actual additional time incurred for any alleged claim. The Contractor shall retain these records for a period of not less than three years after the Completion Date. The Contractor shall permit the Owner’s Project Manager complete and unrestricted access to these records and any other records as may be requested by the Owner’s Project Manager to determine the facts or contentions involved in the claim. 




Failure to submit such information and details as described, to provide access to the records, or as requested in writing by the Owner’s Project Manager for any claim will operate as a waiver of the claims by the Contractor. 



Provided that the Contractor has fully complied with all the provisions of this Section, the Owner’s Project Manager will respond to the claim by written notice to the Contractor as follows:




· Within forty-five (45) Working Days from the date the claim is filed if the claim amount is less than $50,000




· Within ninety (90) Working Days from the date the claim is filed if the claim amount is equal to or greater than $50,000




· If the Owner’s Project Manager determines that the above constraints are unreasonable due to the complexity of the claim under consideration, the Owner’s Project Manager will notify the Contractor within fifteen (15) Working Days from the date the claim is filed as to the amount of time which will be necessary for the Owner’s Project Manager to prepare its response. 




If the Owner’s Project Manager fails to provide written notice within the time periods set forth above, the claim shall be deemed to have been denied and the Contractor may proceed to mediation in accordance with this Section.




4.5.  Mediation




If the Owner’s Project Manager denies the claim or the claim is deemed denied under this Section, the Contractor may request mediation, provided the Contractor does so by delivering written notice to the Owner’s Project Manager within thirty (30) days of receiving the Owner’s Project Manager's written notice of denial or the date on which the claim is deemed denied.




The date the Contractor’s written notice is received by the Owner’s Project Manager shall be the date of filing the written notice. The failure to file the written notice within the time period stated above shall result in the Owner’s Project Manager’s decision regarding the claim being final and binding on the Contractor and all its Subcontractors. 




The parties will select a mutually agreed upon mediator. If they are unable to agree, the Owner and the Contractor shall seek the selection of the mediator by the King County Superior Court at Seattle, Washington.




Mediation will occur within sixty (60) days of the filing of the Contractor’s written notice to mediate unless both the Contractor and the Owner’s Project Manager agree to a later date or unless the mediator’s schedule requires a later date. 




Each party will participate in the mediation process in good faith and may be represented at the mediation by lawyers. The parties shall each bear their respective costs incurred in connection with this procedure, except that they shall share equally the fees and expenses of the mediator and the costs of the facility for the mediation. 




If mediation does not resolve the disputed matter, the Contractor may pursue judicial resolution as provided in this Section.




4.6.  Litigation




If mediation does not resolve the disputed matter, the Contractor may serve and file a lawsuit in King County Superior Court in Seattle, Washington. Such lawsuit shall be filed within one hundred eighty (180) Days of the Physical Completion Date or within 90 Days of the completion of the mediation process under this Section, whichever is later. This requirement cannot be waived except by an explicit waiver signed by the Owner. The failure to file a lawsuit within the 180 Day period shall result in the Owner’s Project Manager’s decision rendered in accordance with this Section being final and binding on the Contractor and all its Subcontractors.




Actions by the Contractor against the Owner or between the Contractor and its Subcontractors arising out of a common set of circumstances shall, upon demand by the Owner, be submitted in a single forum or the Owner may consolidate such claims or join any party necessary to the complete adjudication of the matter in the same forum.




4.7. Audits




All claims by the Contractor for additional compensation shall be subject to audit. In the event of an audit the Contractor shall make available to the Owner all documents that the Owner’s Project Manager requests within seven (7) days of a written notice from the Owner’s Project Manager. Failure of the Contractor or a Subcontractor of any tier, to maintain or retain sufficient records to allow the Owner to verify all or a portion of the claim or to permit Owner access to the books and records of the Contractor, or Subcontractor of any tier, shall constitute a waiver of the portion of the claim that cannot be documented and shall bar any recovery for any portion of a claim that cannot be documented. 



5. ADIITIONAL TERMINATION CLAUSES ONCE WORK HAS STARTED AT THE SITE




5.1. Termination for Default




The Owner may terminate the Contract upon the occurrence of any one or more or the following events:




· If the Contractor fails to supply sufficient skilled workers or suitable Materials or equipment




· If the Contractor refuses or fails to prosecute the Work with such diligence as will ensure its physical completion within the Contract Time and any extension of time that may have been granted to the Contractor by Change Order or otherwise




· If the Contractor is adjudged bankrupt or insolvent, or makes a general assignment for the benefit of creditors, or if the Contractor or a third party files a petition to take advantage of any debtor's act or to reorganize under the bankruptcy or similar laws concerning the Contractor, or if a trustee or receiver is appointed for the Contractor or for any of the Contractor's property on account of the Contractor's insolvency, and the Contractor or its successor in interest does not provide the Owner’s Project Manager adequate assurance of future performance in accordance with the Contract within 15 Days of receipt by the Contractor or its successor in interest of a request for assurance from the Owner’s Project Manager




· If the Contractor disregards any law, ordinance, rule, code, regulation, order or similar requirement of any public entity having jurisdiction




· If the Contractor disregards the authority of the Owner’s Project Manager




· If the Contractor performs any portion of the Work in a way that deviates from the Contract requirements, and neglects or refuses to correct any rejected performance




· If the Contractor otherwise violates in any material way any material provision or requirement of the Contract




· If the Contractor failed to disclose or submitted false or misleading information in the Supplemental Proposer Responsibility Criteria Form or attached documentation




Once the Owner determines that sufficient cause exists to terminate the Contract, written notice will be given to the Contractor and its Surety indicating that the Contractor is in breach of the Contract and that the Contractor is to remedy the breach within fifteen (15) days after the written notice is delivered. In case of an emergency such as potential damage to life or property, the response time to remedy the breach after the written notice may be shortened. If the remedy does not take place to the satisfaction of the Owner’s Project Manager, the Owner’s Project Manager, by serving written notice to the Contractor and Surety, may either:




· Transfer the performance of the Work from the Contractor to the Surety




· Terminate the Contract and, at the Owner’s Project Manager's option, prosecute it to completion by Contract or by other means. Any extra costs or damages to the Owner shall be deducted from any money due or coming due to the Contractor or Surety under the Contract




If the Owner elects to pursue one remedy, it will not bar the Owner from pursuing other remedies on the same or subsequent breaches.




Upon receipt of a written notice that the Work is being transferred to the Surety, the Surety shall enter upon the Project Site and take possession of all Materials, tools, and appliances for the purpose of completing the Work pursuant to the Contract and employ by contract or otherwise any person or persons satisfactory to the Owner’s Project Manager to finish the Work and provide the Materials without termination of the Contract. Such employment shall not relieve the Surety of its obligations under the Contract and the Contract Bond. If there is a transfer to the Surety, payments on progress estimates covering the Work subsequent to the transfer shall be made to the extent permitted under law to the Surety or its agent without any right of the Contractor to make any claim against the Owner for such sums.




If the Contractor fails to correct any material breach within the time specified in the Owner's written notice and if the Owner terminates the Contract or provides such sufficiency of labor or Materials as is required to complete the Work, then the Contractor shall not be entitled to receive any further payment on the Work until the Work has been fully performed. The Contractor shall bear all extra expenses incurred by the Owner in completing the Work, including all increased costs for completing the Work, and all damages sustained, or that may be sustained, by the Owner by reason of such refusal, neglect, failure, or discontinuance of the Work by the Contractor. If Liquidated Damages are provided for in the Contract, the Contractor shall be liable for whatever amount of such damages accrues through the Substantial Completion Date. After all the Work encompassed by the Contract has been completed, the Owner’s Project Manager will calculate the total expenses and damages for the completed Work. If the total expenses and damages are less than any unpaid balance due the Contractor, the excess will be paid by the Owner to the Contractor. If the total expenses and damages exceed the unpaid balance, the Contractor and the Surety shall be jointly and severally liable to the Owner and shall pay the difference to the Owner on demand.




In exercising the Owner’s Project Manager's right to prosecute the Work to physical completion, the Owner’s Project Manager shall have the right to exercise sole discretion as to the manner, method, and reasonableness of the costs of completing the Work. In the event that the Owner takes Proposals for remedial work or physical completion of the project, the Contractor shall not be eligible for the Award of such contract.




In the event the Contract is terminated, the termination of the Contract shall not affect any rights of the Owner against the Contractor, including any warranties or assurances. The rights and remedies of the Owner under the termination clause are in addition to any other rights and remedies provided by law or under this Contract. Any retention or payment of monies to the Contractor by the Owner will not release the Contractor from liability.




If a written notice of termination for default has been issued and it is later determined for any reason that the Contractor was not in default, the rights and obligations of the parties shall be the same as if the written notice of termination had been issued pursuant to Termination for Public Convenience Section. This result shall apply where the Contract is terminated for default because of failure to prosecute the Work, and where a Contractor’s delay was found to be excusable under the provisions of this Contract.




5.2. Termination Claim by Contractor




After receipt of a written notice of termination of Contract for public convenience, the Contractor shall submit to the Owner’s Project Manager a termination claim in sufficient detail to enable the Owner’s Project Manager to ascertain the basis and amount of the claim. The claim shall provide the minimum detailed information required by Dispute Section. The claim shall be submitted promptly but in no event later than sixty (60) Days after the effective date of termination. The Contractor shall pursue resolution of the claim through the established administrative channels of the Owner. The Contractor shall make its business and office records available to the extent necessary for the Owner’s Project Manager to verify the Contractor's claim and to determine the amount of entitlement per the Payment Section. Subject to the provisions of this Contract, the decision of the Owner’s Project Manager shall be final.




5.3. Termination for Delays Due to Litigation




Pursuant to RCW 60.28.080, if the delay caused by litigation exceeds six months, the Contractor may then elect to terminate the Contract and receive payment in proportion to the amount of the Work completed plus the cost of the delay. Amounts retained and accumulated under RCW 60.28.011 shall be held for a period of sixty (60) Days following the election of the Contractor to terminate.




5.4. Responsibility of the Contractor and Surety




Termination of the Contract or an Order of Debarment shall not relieve the:




· Contractor of any responsibilities under the Contract for Work performed




· Surety or Sureties of obligations under the Contract Bond, and Retainage Bond if applicable, for Work performed




5.5. Termination Before Completion




Pursuant to RCW 60.28.011(7), if after a substantial portion of the Work has been completed, an unreasonable delay will occur in the completion of the remaining portion of the Contract for any reason not the result of a breach thereof, the Owner may, if the Contractor agrees, delete from the Contract the remaining Work and accept as final the Improvement at the stage of completion then attained and make payment in proportion to the amount of the Work accomplished. In such case, whatever amount of the Contractor’s compensation has been retained and accumulated pursuant to RCW 60.28.011(7) shall be held for the statutory period of sixty (60) Days following the establishment of the Completion Date. In the event that the Work shall have been terminated before Completion, the Owner may thereafter enter into a new contract with the same Contractor without an Advertisement for Proposals or Proposal for the performance of the remaining Work or Improvement for an amount equal to or less than the cost of the remaining Work under the original Contract.



6. Emergency Individual Worker Replacement




Notwithstanding the schedules and responsibilities herein, Owner and the Contractor may need to consider individuals for emergency replacement in the event a worker cannot perform or is terminated. In such event, Owner may allow the Contractor to submit additional names in anticipation of such future need. 




· Owner shall not unreasonably withhold approval of such individuals, although Owner is not under the obligation to accept individuals that would otherwise be rejected as not suitable.




· The Background/Criminal check must be renewed every four years for Contractor workers. If the worker was required by Owner to undergo a background check and/or cyber security training, the Contractor must likewise notify Owner when that worker approaches four years. This notice to Owner must be no less than sixty (60) days before the end of the four-year period. At that time, to comply with appropriate regulatory requirements, Owner may require another background/criminal check.




· The Contractor shall provide to Owner, no less than eight (8) hours from when the status change becomes effective, notice of any Contractor worker who is:




· Reassigned




· No longer requires Designated Access to perform the contract tasks




· Terminated by the Contractor for any reason. 




· In no case shall such notice be greater than eight (8) hours.




· The Contractor shall immediately notify Owner’s Project Manager to report if a worker has a change in criminal history or background status. Owner may initiate a new background/criminal check for this or other cause during the term of the worker’s access.




· For furniture moves, on the day(s) of service, at the job site, the Crew Chief is to submit the names of those present at the job site to Owner’s Building Service Manager. Owner’s Project Manager is responsible for rejecting any individuals that have not been approved by Owner. Should such a rejection result in a failure by the Contractor to meet the Contractor obligations for a crew of sufficient size to complete the move, the Contractor assumes all resulting liabilities and damages in accordance with the contract and all terms and conditions.




7. CYBER TRAINING REQUIREMENTS




If applicable, Owner may require that any Contractor worker receive appropriate cyber security training. Such workers must receive cyber security training once each year they work under the contract.




Routine background/criminal history check reports shall include:




· Identity verification (e.g. social security number verification)




· A search of records from any federal, state or county court in the United States




· An international records search




· Records of all convictions or releases from prison within the last ten (10) years




· Non-Routine Elements of a Background/Criminal Report




· Owner may search for dependency actions.




· Owner may search for information on protection proceedings related to sex offender, assault, abuse, or exploitation of a minor, developmentally disabled person, or vulnerable adult, or domestic relations proceedings.




· Owner may search for additional information detail, as determined by Owner, above and beyond the scope of a routine background/criminal history check as defined in the General Requirements Section.




· If the required access for the worker is subject to NERC, Owner will require all workers to undergo annual Cyber Security Training offered by Owner. The workers will be paid for the time they spend in such training. If this requirement applies, Owner will require the Contractor to submit a list of such workers and their status of Cyber Training annually upon contract anniversary. 




8. SECURITY ACCESS REQUIREMENTS




8.1. Contractor’s Use of Premises




· Contractor workers shall have only limited use of the premises for work, storage, access, and equipment.




· Material/equipment staging areas will be limited to floors and areas designated within the Scope of Work. Maintain clear access to site and building entrances.




· Driveway use will be limited and travel will be bi-directional.




· Restrooms may have restricted access, as appropriate to the Scope of Work.




· All workers who must provide services or delivery at Owner’s facility must obtain prior permission from Owner and make arrangements for an escort or background check is appropriate to the work while on the facility site.




8.2. Related Requirements and Documents




· All Contractor employees at the job site shall wear identification that is prominent and clearly marked, which clearly identifies the individual as an employee with the building services company.




· When appropriate, Contractors will be issued a Departmental Identification/Access Badge, for the designated contract period, giving them access to the facility for which they require access. These Identification/Access Badges will be returned to the Department at the completion of the contract.




9. DIFFERENT SITE CONDITIONS – “CHANGED CONDITIONS”




The Contractor shall provide written notice to the Owner’s Project Manager, if the Contractor encounters: 




· Pre‑existing subsurface or latent physical conditions at the Project Site differing materially from those indicated in the Contract and information available to proposers




OR




· Pre‑existing unknown physical conditions at the Project Site of an unusual nature, differing materially from those ordinarily encountered and generally recognized as inherent in work of the character provided for in the Contract and information available to proposers




The notice shall be submitted before the conditions are disturbed on the date of discovery or promptly the next Working Day. The Contractor shall not proceed with that portion of the Work until ordered to do so. 




Upon notification by the Contractor, or when the Owner’s Project Manager suspects a differing site condition, the Owner’s Project Manager will promptly investigate the alleged changed condition, and:




· If the Owner’s Project Manager determines that differing site conditions do not exist, the Contractor will be notified in writing. Should the Contractor disagree with such determination, the Contractor may file a written notice of dispute with the Owner’s Project Manager pursuant to the requirements of Dispute Section




OR 




· If the Owner’s Project Manager finds that conditions are materially different and cause an increase or decrease in the Contractor’s cost of, or the time required for, performing all or any part of the Work, the Owner’s Project Manager will make an equitable adjustment in the payment for the performance of the Work in accordance with Payment Section




No equitable adjustment will be allowed unless the Contractor has given the written notice required in the Subsection above; provided, however, the time for giving the written notice may be extended by the Owner’s Project Manager for good cause. The time for giving written notice will not be extended beyond the time the Contractor knew, or should have known, of the existence of the differing site condition. 




If there is a decrease in the cost or time required to perform the Work, failure of the Contractor to notify the Owner’s Project Manager of the differing site condition shall not affect the Owner’s Project Manager’s right to make an adjustment in cost or time.




10. PROGRESS ESTIMATES AND PAYMENTS




Owner’s Project Manager issued progress estimates or payments for any part of the Work shall not be used as evidence of performance or quantities. Progress estimates serve only as a basis for making payments. The Owner’s Project Manager may revise progress estimates any time before the Certificate of Completion is issued. 




11. PROJECT CLEANLINESS AND FINAL CLEANUP




The Contractor shall keep the Project Site clean and remove debris, refuse, and discarded materials of any kind resulting from the Work.




Disposal of waste shall be in accordance with all applicable provisions of the Contract.




The Contractor shall also perform final cleanup as provided in this Section. The Owner’s Project Manager will not establish the Physical Completion Date until final cleanup is completed. The street Right of Way, Material sites, quarry or pit sites, borrow sites, sites used for temporary waste storage, and all other areas the Contractor occupied to do the Work shall be left neat, clean, and presentable. The Contractor shall not remove warning, regulatory, or guide signs unless approved otherwise in writing by the Owner’s Project Manager. In the event that the Contractor shall fail to complete clean-up, the Owner, after providing five (5) Days notice, may complete the clean-up and deduct the costs thereof from moneys due or to become due to the Contractor.




11.1. Contractor Cleanup Responsibilities




The Contractor shall:




· Remove and dispose all rubbish, surplus Materials not identified as salvage by the Owner, discarded Materials, falsework, piling, camp buildings, temporary structures, Equipment, and debris;




· Remove from the Project Site, all unneeded rock, aggregate and similar material left from grading, surfacing, or paving unless the Contract specifies otherwise or the Owner’s Project Manager approves otherwise;




· On all concrete and asphalt pavement Work, clean the pavement and dispose of the wash water and debris in accordance with SMC 22.800-22.808, which prohibits such discharges from entering the Storm Drain or substation drain system;




· Sweep and clean structure decks and properly dispose of wash water and debris in accordance with SMC 22.800-22.808, which prohibits such discharges from entering the Storm Drain or substation drain system;




· Clean out from all Culverts and Storm Drains and substation drains, inlets, catch basins, maintenance holes and Water Main valve chambers, within the limits of the Contractor’s work scope, all dirt and debris of any kind that results from Contractor's operations;




· Level and fine grade all excavated material not used for backfill where the Contract requires;




· Upon completion of grading and cleanup operations at any privately‑owned site for which a written agreement between the Contractor and property owner is required, the Contractor shall obtain and furnish to the Owner’s Project Manager a written release from all damages, duly executed by the property owner, stating that the restoration of the property has been satisfactorily completed;




· Remove all temporary construction stormwater pollution prevention elements within 5 Working Days after final site stabilization, or after they are no longer needed, whichever is later;




· Prior to the completion of the Work, all new, replaced and disturbed surfaces shall be amended;




· Remove warning, regulatory, or guide signs once removal has been approved in writing by the Owner’s Project Manager; and




· Clean, remove, and dispose of any debris of any kind that results from Contractor's operations within or outside of the Project Site(s).




All costs associated with cleanup and disposal shall be incidental to the Work and shall be included in the various Proposal items in the Proposal and at no additional cost to the Owner.




12. CONTROL OF WORK




12.1. Authority of Owner’s Project Manager




The Owner’s Project Manager shall be satisfied that all Work is being done in accordance with the requirements of the Contract. The Contract gives the Owner’s Project Manager authority over the Work. Whenever it is so provided in this Contract, the decision of the Owner’s Project Manager shall be final, provided that such decision may be challenged in accordance with the Dispute Section.




The Owner’s Project Manager’s decisions will be final on all questions including, but not limited to, the following:




· Quality and acceptability of Materials and Work;




· Substitutions;




· Measurement of Proposal item Work;




· Acceptability of rates of progress on the Work;




· Interpretation of the Contract;




· Determination as to the existence of differing site conditions;




· Fulfillment of the Contract by the Contractor;




· Payments under the Contract including equitable adjustments;




· Suspension of the Work;




· Determination as to Unworkable Days;




· Reviews of submittals; and




· Determination of Notice to Proceed Date, Substantial Completion Date, and Physical Completion Date




If the Contractor fails to respond promptly to the requirements of the Contract or orders from the Owner’s Project Manager:




· The Owner’s Project Manager, pursuant to the terms of this Contract, may use the Owner’s Project Manager’s forces, other Contractors, or other means to accomplish the Work




· The Owner, will not be obligated to pay the Contractor, and will deduct from the Contractor’s payments, additional costs when any other means must be used to carry out the Contract requirements or Owner’s Project Manager’s orders




The Owner’s Project Manager, pursuant to the terms of this Contract, may suspend all or part of the Work for any of the following reasons:




· The Contractor fails to fulfill Contract terms, to carry out the Owner’s Project Manager’s orders, or to correct unsafe conditions of any nature




· The Contractor fails to comply with environmental implementation, corrective action, testing, or self reporting requirements




· The weather or other conditions are unsuitable




· It is in the public interest




Nothing in the Contract requires the Owner’s Project Manager to provide the Contractor with direction or advice on how to do the Work. If the Owner’s Project Manager takes no exception or renders an opinion on any method or manner for doing the Work or producing Materials, it will not:




· Guarantee that following the method or manner will result in compliance with the Contract;




· Relieve the Contractor of any risks or obligations under the Contract; or




· Create any liability for the Owner.




12.2. Authority of Assistants




The Owner’s Project Manager may appoint Assistants to assist in determining if the Work and Materials meet the requirements of the Contract. Assistants have the authority to reject defective material and suspend Work that is being done improperly, subject to the final decision of the Owner’s Project Manager. Assistants may exercise such additional authority as may be delegated to them by the Owner’s Project Manager. 




Assistants and Inspectors are not authorized to accept Work, to accept Materials, to issue instructions, or to give advice that is contrary to the Contract. Work done or Material furnished which does not meet the Contract requirements shall be at the Contractor’s risk and shall not be a basis for a claim even if the Inspectors or Assistants purport to change the Contract to provide for such Work or Material, to approve or accept such Work or Material, or issue any instructions contrary to the Contract.




Although Assistants may advise the Contractor of any faulty Work or Materials or infringements of the terms of the Contract, failure of the Owner’s Project Manager or Assistant to do so shall not constitute acceptance or approval.




12.3. Authority of Electrical Safety Observer




12.3.1. Locations Where ESO is Required




The Owner’s Project Manager will assign an Electrical Safety Observer when Work is performed:




· At a substation




· In a switchyard




· In an energized vault




· At other locations containing high voltage lines or equipment




· When installing ducts and vaults in the vicinity of energized underground electrical transmission or distribution system




· When any excavation is within fifteen (15) feet of an energized electrical transmission or distribution system as indicated by "marked for locate"




· As otherwise deemed necessary by the Owner’s Project Manager




The only exception shall be when the Contract specifies, and contains a Proposal item, that the Contractor provides a qualified Contractor’s Electrical Safety Observer who is approved by Owner. 




12.3.2. ESO Request Procedure




The Contractor shall provide a minimum seven (7) Working Days advance notice request for an Electrical Safety Observer. The Contractor shall provide an adequate description of the Work to be performed, equipment to be used, and the Work duration. When the Contractor, or its Subcontractor, does not schedule work on a specific Day or Days, the Contractor shall provide one (1) Working Day advance notice unless arranged otherwise with the Electrical Safety Observer. Failure to inform the Electrical Safety Observer, at least one (1) Working Day in advance of a change in the Contractor's schedule where an Electrical Safety Observer is not required, will result in the Owner back charging the Contractor for the Electrical Safety Observer's services at the site.




12.3.3. ESO Responsibility




The Electrical Safety Observer's involvement with site safety shall be limited to electrical safety, unless the Contract indicates otherwise. The Electrical Safety Observer will notify the Contractor of electrical hazards and may instruct, warn, and if necessary, direct Contractor and Subcontractor personnel to move a safe distance from electrical system components. In addition to all other rights of the Owner, and Owner’s Project Manager, the Electrical Safety Observer shall have the authority, but not the duty, to stop Work if the Electrical Safety Observer judges that there is any hazard that immediately imperils life, health, or property.




12.4. Contractor Safety Responsibility




The Contractor shall have sole responsibility for safety pursuant to the Contract. The presence or absence of an Electrical Safety Observer shall not alter the Contractor's responsibility for the occupational health and safety of individuals on the Project Site and shall not relieve the Contractor of any of its legal obligations for worker safety.




12.5. On-Site Electrical Lead




The Contractor shall designate a Contractor's On-Site Electrical Lead and shall ensure that each Subcontractor designates a Subcontractor's On-Site Lead when Work requires an Electrical Safety Observer. The On-Site Electrical Lead shall be authorized to resolve safety related issues raised by the Engineer, Owner’s Project Manager, Assistant, or Electrical Safety Observer. The Contractor shall ensure that such On-Site Electrical Lead is physically present at the work requiring an Electrical Safety Observer. Each On-Site Electrical Lead, whether Contractor's or Subcontractor's, shall identify himself or herself to the Electrical Safety Observer at the briefing/tailgate conference.




At the briefing/tailgate conference on each Day when an Electrical Safety Observer is required, the Contractor shall notify the Electrical Safety Observer of the work to be performed requiring an Electrical Safety Observer. Each On Site Electrical Lead, or Contractor's or Subcontractor's onsite supervisory representative, shall complete and sign the Safety Watch Checklist and Certification of Training form provided by the Electrical Safety Observer before work begins for which an Electrical Safety Observer is required.




13. Submittals




The Contractor shall not perform Work or obtain Material or begin fabrication based on a required submittal until the Engineer has returned the approved submittal. If a submittal is required by the Contract, any related portion of Work performed by the Contractor prior to the Owner’s Project Manager's return of an approved submittal, or as otherwise specified by the Owner’s Project Manager, shall be solely at the Contractor's risk and expense.




Owner encourages the use of environmentally friendly materials and methods. Unless the Contract or Owner’s Project Manager specifies otherwise, electronic submittals shall be used to the maximum extent feasible. When hard copy (paper and other media) submittals are required, the Contractor shall use recycled and reusable products including recycled content paper.




This Section addresses submittals required by the Engineer. Other documentation required by the Owner will be specified in the applicable sections.




The electronic submittal received by the Owner’s Project Manager shall be considered the official and governing document unless a non electronic submittal is required. The date on which the submittal is received by the Owner’s Project Manager (either physically or electronically) shall be considered the date submitted, except that submittals received by the Owner’s Project Manager on a non-Working Day, or received after 4:00 PM on a Working Day, shall be considered submitted on the following Working Day. 




13.1. Submittal Numbering and Response Categories




The use of unique identifying numbers for submittals is required to facilitating Contract-related communications and is therefore required by the Owner. Owner’s Project Manager. At the initial project meeting a submittal numbering and approval system shall be agreed by the parties. 




13.2. Submittal Transmittal and Response Form (ST&R Form) 




This form is required by several City departments, and when so required, shall be filled out by the Contractor and emailed as part of the complete package along with the submittal in PDF to the Engineer. Owner’s Project Manager will complete the form and respond electronically. 




13.3. Contractor Submittal Delivery and Review Timelines 




The submittal received date for submittals will be as specified in this Section.




Unless otherwise specified in the Contract, the Contractor shall allow the Owner the following submittal review timelines:




· 20 Working Days for Structural Shop Drawings




· 15 Working Days for other Shop Drawings 




· 10 Working Days for all other submittals




The Contractor shall transmit submittals in a timely manner to meet Contract Time, and shall take into consideration the possibility of resubmittal. 




Submittals required prior to or at the preconstruction conference in accordance with this Section shall be provided and will be reviewed as indicated in the Contract or as mutually agreed. Unless specified or mutually agreed otherwise, submittals received prior to the preconstruction conference shall be considered as received at the preconstruction conference for purposes of determining the start of the Owner’s review cycle. 




13.4. Submittal Control Document 




At the preconstruction conference, the Contractor shall be prepared to discuss the nature and timelines of all submittals as they relate to the various portions of the Work, to the Proposal items, and to the proposed progress schedule. The Contractor shall prepare and submit to the Owner’s Project Manager a Submittal Control Document listing all submittals and when these submittals shall be delivered to the Owner’s Project Manager. The Contractor may reference the critical path method (CPM) schedule and show submittals in the CPM. Major submittals and review times shall be shown in the CPM. The initial Submittal Control Document shall be submitted with the base CPM schedule. 




The data in the submittal control document shall not relieve the Contractor of the obligation to comply with the requirements regarding Contract Time. Unless all submittals are shown in the CPM schedule, the Contractor shall review the Submittal Control Document at least every thirty (30) days and update or correct the Submittal Control Document as necessary. It is recommended that the Submittal Control Document updates be submitted concurrently with critical path method (CPM) schedule updates. Submittal Control Document updates are incidental to the Proposal items and not required when all pending submittals are shown on the CPM schedule.




At a minimum, the Submittal Control Document and/or CPM schedule shall address Material submittals, Shop Drawings, and the standard submittals listed in this Section. 




13.5. Early Submittals




The following shall be submitted prior to or at the preconstruction conference:




· Preliminary CPM schedule;




· Submittal Control Documents;




· Waste and disposal sites; 




· Technical submittals 




When applicable, the following shall be submitted and approved by the Owner’s Project Manager prior to mobilization to the Project Site:




· Construction Stormwater and Erosion Control Plan (CSECP); 




· Tree, Vegetation, and Soil Protection Plan (TVSPP);




· Spill Plan (SP); 




· Health and Safety Plan (if applicable); 




· SDOT Street Use Permit and approved Traffic Control Plan.




14. Contractor’s Request for Information, Substitutions, and deviations




The Owner’s Project Manager's review of requests for clarification, approved submittal deviations, and/or substitution shall not relieve the Contractor from responsibility for the submittal review timeline requirements of the Contract.




14.1. Request for Information (RFI)




Information requests shall be submitted to the Owner’s Project Manager using the Request for Information (RFI) form. The Contractor shall follow the procedures specified in This Section and will supplement the form with any other appropriate information. The required notice form titled: “Request for Information” will be provided in an electronic format by the Owner’s Project Manager upon request. 




Each Contractor’s Request for Information shall use this form in the format provided, completed in its entirety, supplemented with other appropriate information as may be specified elsewhere, and submitted with attachments necessary for proper review by the Owner’s Project Manager and Engineer. Requests for Information submittals found to contain errors, or unapproved deviations or variations from the Contract, may be determined by the Owner’s Project Manager to be out of compliance with the Contract. Any costs or delays associated with non-conforming Requests for Information are the Contractor’s sole responsibility and the Owner’s Project Manager has no requirement to extend Contract Time or to make additional payments.




If the Contractor considers any comment by the Owner’s Project Manager on the returned Request for Information to constitute a change, the Contractor shall make such written notice in accordance the Changes Section.




14.2. Submittal Update (Deviation)




Where the Contractor intends to change, deviate from, or supplement a previously reviewed submittal accepted by the Owner’s Project Manager, the Contractor shall resubmit the originally reviewed submittal to the Owner’s Project Manager for additional review indicating the proposed changes or deviations from the originally reviewed submittal and shall clearly state reasons, additional calculations, additional details, as necessary to support such need for change or deviation. 




14.3. Contract Deviation Request




Any request for a variation or deviation from the Contract (other than substitutions addressed below) shall allow the Owner’s Project Manager a minimum 10 Working Days to review and return the request and shall clearly state reasons, additional calculations, additional details, as necessary to support such request or deviation from the Contract. The Owner’s Project Manager reserves the right to deny requests for deviation from the Contract if the request is not in the best interest of the Owner’s Project Manager, or if time or resources are not available for review. The Owner’s Project Manager’s decision will be final and the Contractor shall Propose accordingly.




14.4. Substitution




All Materials, equipment or methods proposed by the Contractor as a substitution for a brand name, trademark, patent number, proprietary process, or specified item with an “or equal” allowance shall be addressed in the submittal. In making a request for substitution, the Contractor’s submittal shall demonstrate that the proposed substitution fully meets or exceeds the requirements in the Control of Materials Section. Any request to use a substitute for a non-proprietary material, equipment, or process shall be proposed through correspondence and shall allow the Owner’s Project Manager 10 Working Days to review and return the request and shall fully meet or exceed the requirements in the Control of Materials Section and the applicable Section. 




14.5. Submittal Review and Possible Response Actions




The Owner’s Project Manager's submittal review is to ensure compliance with the requirements of the Contract. The Owner’s Project Manager’s review shall not extend to consideration of the Contractor’s means, methods, techniques, sequences or procedures of construction or to safety precautions or programs incident thereto, except where a specific means, method, technique, sequence, or procedure of construction is required or prohibited by the Contract or a regulatory agency. Owner’s Project Manager review of a separate Proposal item does not indicate approval of the assembly in which the Proposal item functions. The Contractor is responsible for confirming and correlating all dimensions; fabrication and construction techniques; coordinating the Contractor’s Work with that of all other trades; and the satisfactory performance of the entire Work in strict accordance with the Contract. Submittal comments and project action items shall be tracked electronically on a spreadsheet developed and maintained by the Owner.




The following notations shall be interpreted as follows:




14.5.1. No Exception Taken




Submittals returned and marked “No Exception Taken” authorize the Contractor to proceed with the portion of the Work, proceed with the fabrication, or to obtain Materials or Equipment, as contained in the submittal. Where more than one submittal is required for a portion of the Work or for a greater portion of Work containing the submittal portion, no portion of Work shall proceed until all submittals required of that Work portion are returned by the Owner’s Project Manager without requiring resubmittal. The Contractor shall not revise in any way, a portion of the Work or fabrication based on submittal returned “No Exception Taken”. Revisions shall only be made in compliance with the requirements of this Section.




14.5.2. Make Corrections Noted




Submittals returned and marked “Make Corrections Noted” authorize the Contractor to proceed with the portion of Work covered by the submittal as long as the corrections noted are followed; for submittals prepared by Professional Engineer, the Contractor shall provide a return copy showing the noted corrections. The Contractor is responsible for the submittal, thus if they do not agree with the corrections noted, they shall resubmit before proceeding with that portion of the Work.




14.5.3. Submit Specified Item




Submittals returned and marked “Submit Specified Item” indicate an incomplete submittal and does not authorize the Contractor to perform that portion of the Work. The “specified item” shall be resubmitted in accordance with this Section.




14.5.4. Rejected or Revise and Resubmit




Submittals returned and marked “Rejected” or “Revise and Resubmit” indicate the submittal is incomplete or does not comply with Contract requirements, and shall be resubmitted with appropriate changes before proceeding with that portion of the Work.  




14.6. Actions By Contractor Before Submittal Return By Owner’s Project Manager




The Contractor shall bear all risks associated with purchasing any Material or equipment or for beginning fabrication or beginning any Work requiring a submittal, until the Contractor has received a submittal response from the Owner’s Project Manager that authorizes the Contractor to proceed with the portion of the Work.




14.7. Resubmittals 




Submittals returned to the Contractor marked “Rejected”, “Revise and Resubmit”, or “Submit Specified Item” will include the Engineer’s and Owner’s Project Manager’s comments. The Contractor shall address the Owner’s comments in its resubmittal, and the Contractor’s correction shall be clearly identified in the resubmittal to assist the Owner’s review. 




“Resubmittal” shall be considered a new submittal; a new submittal review period of the duration specified for the original submittal shall begin upon receipt of the resubmittal by the Engineer. No extension of Contract Time will be allowed for resubmittals.




15. Shop Drawings 




The Contractor shall submit supplemental Shop Drawing with calculations as required for the performance of the Work. The drawings shall be on sheets measuring 24 by 36-inches, 11 by 17-inches, or on sheets with dimensions in multiples of 8 ½ by 11-inches. All drawings shall be to scale. The design calculations shall be on sheets measuring 8 ½ by 11-inches. They shall be legible, with all terms identified, and may include computer printouts. 




The drawings and calculations shall be provided far enough in advance of actual need to allow for the review process by the Engineer, which may involve rejection, revision, or resubmittal. Shop Drawing will be submitted, and re-submitted if required, by the Contractor in an orderly sequence so that they may be reviewed by the Engineer in the order in which they are received, without creating delay. The Contractor may suggest the sequence in which these Shop Drawing submittals are to be reviewed by the Owner’s Project Manager in order to meet the critical path scheduling needs. 




Shop Drawing and calculation submittals shall be prepared by (or under the direction of) a Professional Engineer, licensed under Title 18 RCW, State of Washington, and shall carry the Professional Engineer’s signature and seal.




If more than the specified number of Working Days are required for the Owner’s review of any individual submittal or resubmitted, an extension of time will be considered in accordance with the Contract.




Before submittal of Shop Drawings, the Contractor shall have determined and verified all quantities, dimensions, specified performance criteria, installation requirements, Materials, catalog numbers and similar data and reviewed or coordinated each Shop Drawing with other Shop Drawings and with the requirements of the Contract. Copies of the Drawings or Standard Plans as substitutes for Shop Drawings will be rejected and shall require resubmittal. 




15.1. Shop Drawings Varying From Contract Requirements




Submittal of a shop drawing that varies from the Contract requirements shall be considered a Contract deviation request and shall comply with the requirements of this Section.




15.2. Submittal Prepared by Professional Engineer or Other Licensed Professional




Where the Contract requires a submittal prepared by a Professional Engineer or other licensed professional (Surveyor, Landscape Architect, Architect, etc.) hereafter referred to as “Licensed Professional”, all drawings and design calculations shall be prepared by (or under the direct supervision of) a Licensed Professional, with current license under Title 18 RCW, State of Washington, who is registered and qualified in the applicable branch of engineering, or a special profession. Any plan details or drawings requiring design calculations by a Licensed Professional shall be considered a Shop Drawing.




15.2.1. Drawing Sheet Requirements




Each sheet of the drawings shall carry the following:




· Licensed Professional’s original signature, date of signature, original seal, and registration number,




· The initials and dates of all participating design professionals,




· Clear notations of all revisions including identification of who authorized the revision, who made the revision, and the date of the revision,




· The Contract Purchase Order number, Contract title, and sequential sheet number. These shall also be on all related documents, and 




· Identify where each drawing sheet will be utilized by referencing the Contract Drawing sheet number and related item or detail. 




15.2.2. Design Calculations Requirements




Design calculations shall carry on the cover page:




· The Licensed Professional’s original signature




· Date of signature




· Original seal




· Registration number




· Contract Purchase Order number




· Contract titles




· Sequential index to calculation page numbers




15.2.3. WA Licensed Professional Review




A State of Washington Licensed Professional, licensed under Title 18 RCW, State of Washington, and qualified in the applicable branch of engineering or a special profession may be retained to check, review and certify Shop Drawings and calculations of an individual who is licensed in another state provided that the following conditions are satisfied:




· That the Work being reviewed was legally prepared by an individual holding valid registration in another state in the applicable branch of engineering or a special profession




· The Washington State Licensed Professional conducts independent calculations and reviews all technical matters contained within the subject Work, Drawings, Specifications, legal requirements, technical standards, other related documents; and has verified that the design meets all applicable Specifications and is in agreement with the specific site conditions and geometry




· All plan sheets shall carry the Washington State Licensed Professional’s original signature, date of signature, original seal, and registration number




· The Washington State Licensed Professional’s independent calculations shall be submitted for review along with the drawings. The independent calculations shall carry on the cover page the Washington State Licensed Professional’s original signature, date of signature, original seal, and registration number. The cover page shall also include the following: the Contract Purchase Order number, Contract title, and sequential index to calculation page numbers




The Washington State Licensed Professional shall keep a signed and sealed copy of the falsework, formwork plans, independent calculations, Specifications and other related documentation that represents the extent of the review.




16. As-Built Records Submittals 




Where Contractor provided as-built records are required in the Contract, the Contractor shall keep at the Project Site Shop Drawings and other drawings accurately detailing deviations from the original drawings. As-built records shall include all changes to the Work including, but not limited to: design changes, fabrications, assembly diagrams, and other as-built records as specified in the Contract and as required by the Engineer. 




As-built records shall be kept up-to-date as the Work requiring as-built records progresses and shall be available for review by Engineer or their designee. Two copies of as built record drawings shall be kept by the Contractor. 




At a minimum one set shall be updated daily, the other set shall be no more than 2 working days behind the other set. Owner shall be able to take one set offsite for scanning to return to Contractor the next working day.




The Contractor shall submit to the Engineer an as-built record set showing all as-built information required in the Contract within ten (10) Working Days of completion of that portion of the Work. These as-built records shall be accurate, clean, clear, easily readable, and shall become the official as-built record set for the applicable portion of the Work. All as-built records are required for Physical Completion.



17. Contractor’s Failure to Provide or Complete Submittals and Progress of the Work 




All submittals required of the Contractor shall be provided by the Contractor. The Contractor acknowledges that its failure to timely provide or complete all submittals will place an extra and unnecessary burden on the Engineer in meeting other obligations and exposes the Owner to increased costs associated with delay in the completion of the Work. The Contractor agrees that failure to provide and complete all submittals is cause for the Owner’s Project Manager to withhold payment in the progress estimate for any and all Proposal items where the Contractor has failed to comply with the specified requirement to provide such submittal. No claim for delay or extension to Contract Time will be allowed for time lost due to Contractor’s late submittal or to Contractor’s resubmittal. 




18. Conformity With and Deviations From Drawings and Stakes




Work performed shall be in conformity with the lines, grades, cross sections, data, and dimensions indicated on the Drawings Owner’s Project Manager. These marks will govern the Contractor’s Work. The Contractor shall take full responsibility for detailed dimensions, elevations, and slopes measured from them.




Where specific tolerances are stated in the Contract, the Work shall be performed within those stated limits. The Owner’s Project Manager will determine if the Work is in conformity with the lines, grades, cross sections, and dimensions given. The Owner’s Project Manager’s decision on whether the Work is in conformity shall be final.




Prior to undertaking each part of the Work, the Contractor shall carefully study and compare the Contract to existing field conditions by checking and verifying pertinent figures shown in the Contract, and checking and verifying all applicable field measurements. The Contractor shall promptly provide written notice to the Owner’s Project Manager of any conflict, error, discrepancy, or omission that the Contractor discovers.




The Contractor shall not deviate from the requirements in the Contract except when authorized to do so, in writing, by the Owner’s Project Manager.




19. Inspection of Work and Materials




Work performed and Materials furnished will be subject to inspection by the Engineer. The Contractor shall give the Owner’s Project Manager or their designee a minimum three (3) Working Days advance notice when Work and Materials are ready for inspection, testing, review, approval, or retesting as applicable. The Contractor shall provide such facilities as are deemed necessary by the Engineer for sufficient and safe access to the Work or to the Material. 




Upon request, the Contractor shall furnish, without charge, samples of Materials used, or to be used in the Work, for inspection and testing, to ensure conformance with the Contract. If Materials are tested and approved for the Work, then used for purposes not connected with the Work, the cost of testing and inspection will be deducted from monthly progress estimates for payment to the Contractor. Materials used without inspection may be ordered removed and replaced, and the cost of the Material, including the work associated with the removal and replacement of the Material and any other Material and Work impacted by the removal and replacement, shall be at the Contractor’s sole expense. 




If the Contractor fails to furnish Material samples and/or test results as required in the Contract, the Engineer and/or testing agency designated by the Engineer, may sample and/or test the Material at the Contractor's sole expense in order to verify compliance of the Material with the Contract. These charges will be deducted from moneys due or to become due the Contractor on monthly progress estimates. 




Inspections, tests, measurements and other actions taken by the Engineer are for the sole purpose of assisting the Engineer to assess, whether or not Work, Materials, rate of progress, and quantities, comply with the Contract. These actions by the Engineer shall not relieve the Contractor from determining independently that full compliance with the Contract is met at all times, or relieve the Contractor from any responsibility for the Work.




Upon request, the Contractor shall remove or uncover any portions of completed Work for inspection.  After inspection, the Contractor shall make restoration conforming to the standards required by the Contract. The costs associated with uncovering, removing, testing, and retesting as applicable, and restoring exposed Work and Material, including compensating the Owner for any additional professional services required including retesting, shall be at the Contractor's sole expense, if: 



· The exposed Work or Material proves to be unacceptable, or




· The exposed Work or Material was placed without authority or due notice to the Owner’s Project Manager.




If the exposed work proves to be acceptable and the Contractor had performed the original work with the authority of and due notice to the Engineer, payment will be made as extra Work for all costs associated with the uncovering, removing, and restoration and the Contract Time will be adjusted.




Where Work is required to be performed on any facility of a public agency, railroad, or utility, or to the satisfaction of any federal, State, County, or municipal agency, their representatives shall be permitted to inspect the Work when the Contractor is advised by the Owner’s Project Manager to permit them to do so. The Contractor agrees that such inspection shall not make such representatives a party to the Contract, nor shall it constitute an interference with the rights of the Owner or the Contractor.




20. Defective and Unauthorized Work




The Owner’s Project Manager will not pay for unauthorized Work or defective Work. Work and Materials that do not conform to the requirements of the Contract, Work done beyond lines and grades shown in the Drawings or established by the Engineer, or extra Work and Materials furnished without written approval of the Engineer or Owner’s Project Manager will be considered defective Work or unauthorized Work as applicable. Such Work shall be at the Contractor’s risk and sole expense and may be rejected, even if the Work has been inspected, or a progress estimate is made for payment. 




Upon order of the Owner’s Project Manager, such Work or Material shall immediately be remedied, removed, replaced, or disposed of and all costs, including retesting costs as applicable, associated with such Work shall be at the Contractor's sole expense. Such Laboratory retesting costs of replaced or reconstructed Work or Material will be charged to the Contractor in accordance with the following schedule:




Failure on the part of the Engineer or an Assistant to reject defective Work or unauthorized Work shall not release the Contractor from the Contractor’s contractual obligations, be construed to mean acceptance of such Work or Material by the Owner or, after the Completion Date, bar the Owner from recovering damages or obtaining such other remedies as may be permitted by law.




No adjustment in the Contract Time or compensation will be allowed because of delays in the performance of the Work as a result of correcting defective Work or unauthorized Work.




21. Cost Recovery




If the Contractor fails to remedy defective Work and/or unauthorized Work within the time specified in a written notice from the Owner’s Project Manager, or fails to perform any part of the Work required by the Contract, the Owner’s Project Manager may correct and remedy such Work, as may be identified in the written notice, by such means as the Owner’s Project Manager deems necessary, including the use of Owner forces.




If the Contractor fails to comply with a written notice to remedy what the Owner’s Project Manager determines to be an emergency situation due to defective or unauthorized Work or due to the Contractor failing to perform Work, the Owner’s Project Manager may have the defective Work and unauthorized Work, or both as may apply, corrected immediately, have the rejected Work removed and replaced, or have Work the Contractor fails to perform completed by using in‑house or other forces. An emergency situation is any situation that, in the opinion of the Owner’s Project Manager, a delay in its remedy could be potentially unsafe, or might cause serious risk of loss or damage to the public.




The Contractor shall pay any direct or indirect costs incurred by the Owner’s Project Manager to correct or remedy the Contractor’s defective or unauthorized Work, or any damage resulting from the Contractor’s refusal or failure to perform any Work. This includes the cost to repair or replace work completed by others damaged due to correcting or removing the Contractor’s defective or unauthorized work. Payment will be deducted by the Owner’s Project Manager from any payments due to the Contractor.




No adjustment in Contract Time or in compensation or both will be allowed because of the delay in the performance of the Work attributable to Owner’s exercise of the right provided by this Section nor shall the exercise of this right diminish the Owner’s right to pursue any other avenue for additional remedy or damages with respect to the Contractor’s failure to perform the Work as required.




22. Equipment and Machinery




Equipment and machinery shall be adequate for the purposes used, kept in good working condition, and operated by competent operators. 




The Contract may require automatically controlled equipment for some operations. If the automatic controls on such equipment fail, the Contractor may operate the equipment manually for the remainder to that normal Working Day, provided the method of operation produces results otherwise meeting the Specifications. Continued operation of the equipment manually beyond this Working Day will be permitted only by specific authorization of the Owner’s Project Manager.




The Owner’s Project Manager will reject equipment that repeatedly breaks down or fails to produce results within the required tolerances. The Contractor shall promptly replace rejected equipment. Rejection and replacement of equipment shall give the Contractor no right to additional compensation or time.




23. FINAL INSPECTION




23.1. Substantial Completion Date




When the Contractor considers the Work to be substantially complete, the Contractor shall so notify the Owner’s Project Manager and request the Owner’s Project Manager establish the Substantial Completion Date. To be considered substantially complete the following conditions shall be met:



· The Owner must have full and unrestricted use and benefit of the facilities, both from an operational and safety standpoint




· Only minor incidental Work, replacement of non-essential, temporary substitute facilities, or corrective or repair Work remains to reach physical completion of the Work




· Owner’s Engineer, Owner’s Project Manager, Contractor’s Project Manager, Testing Contractor, Owner’s Consultant, Technical Services Coordinator and any Contractor Supervisory personnel must agree that all supplied and installed contractor equipment is fully tested and fully prepared to be safely energized, loaded and placed in service by the Owner




The Contractor's request shall list the specific items of Work in subparagraph two immediately above that remain to be completed in order to reach physical completion. The Owner’s Project Manager will schedule an inspection of the Work with the Contractor to determine the status of completion.




If, after inspection, the Owner’s Project Manager concurs with the Contractor that the Work is substantially complete, the Owner’s Project Manager will, by written notice to the Contractor, set the Substantial Completion Date. If, after this inspection, the Owner’s Project Manager does not consider the Work substantially complete, the Owner’s Project Manager will, by written notice, so notify the Contractor giving the reasons therefore.




Upon receipt of written notice concurring in or denying Substantial Completion, whichever is applicable, the Contractor shall pursue vigorously, diligently and without unauthorized interruption, the Work necessary to reach substantial and/or physical completion. The Contractor shall provide the Owner’s Project Manager with a revised critical path schedule indicating when the Contractor expects to reach substantial and/or physical completion of the Work.




The above process shall be repeated until the Owner’s Project Manager establishes the Substantial Completion Date.




The Owner’s Project Manager may also establish the Substantial Completion Date unilaterally.




24. Final Inspection and Physical Completion Date




The Owner’s Project Manager will not make the final inspection until the physical Work required by the Contract has been completed. This Work shall include final cleanup, providing the Owner’s Project Manager with all required submittals, completing operational testing and submitting operation and maintenance (O&M) manuals when specified in the Contract, and all extra Work ordered by the Owner’s Project Manager. 




When the Contractor considers the Work physically complete and ready for final inspection, the Contractor, by written notice, shall request the Owner’s Project Manager to schedule a final inspection. Within five (5) Days, the Owner’s Project Manager will set a date for final inspection. The Owner’s Project Manager and the Contractor will then make a final inspection, and the Owner’s Project Manager will notify the Contractor in writing of all particulars in which the final inspection reveals the Work incomplete or unacceptable. The Contractor shall immediately take such corrective measures as are necessary to remedy the listed deficiencies. Corrective Work shall be pursued vigorously, diligently, and without interruption until physical completion of the listed deficiencies.




If action to correct the listed deficiencies is not initiated within seven (7) Days after receipt of the written notice listing the deficiencies, the Owner’s Project Manager may, upon written notice to the Contractor, take whatever steps are necessary to correct those deficiencies. Such steps may include the correction of defects using in‑house forces or by others. In such case, the direct and indirect costs incurred by the Owner’s Project Manager shall be deducted from moneys due or becoming due the Contractor. Such indirect or direct costs shall include in particular, but without limitation to, compensation for additional professional services required in cost of repair and replacement of the Work of others which is destroyed or damaged by correction, removal, or replacement of the Contractor's deficient Work. The Contractor will not be allowed an extension of Contract Time because of a delay in the performance of the Work attributable to the exercise of the Owner’s Project Manager's right hereunder.




Upon correction of all deficiencies, the Owner’s Project Manager will notify the Contractor and the Owner, in writing, of the date upon which the Work was considered physically complete. That date shall constitute the Physical Completion Date of the Contract, but shall not imply all the obligations of the Contractor under the Contract have been fulfilled.




Physical Completion shall include energization of the equipment.




25. Completion




The Contractor shall perform all the obligations under the Contract before the Completion Date can be established. A Certificate of Completion for the Work issued by the Owner will establish the Completion Date and certify the Work as complete. The following must occur before the Completion Date can be established:



· The physical Work on the Project site must be complete; and




· The Contractor shall furnish all documentation required by the Contract and required by law, necessary to allow the Owner to certify the Contract as complete. These include but are not limited to:




· Extension of time requests




· Material certifications




· Certified payrolls and prevailing wage statements and any remaining Affidavits of Prevailing Wages




The issuance of a Certificate of Completion will not constitute acceptance of unauthorized Work or defective Work or Material.




The Contractor agrees that establishment of the Completion Date shall not relieve the Contractor of the responsibility to indemnify, defend, and protect the Owner against any claim of loss resulting from the failure of the Contractor, a Subcontractor of any tier, or any other person who provides labor, Supplies, or provisions for carrying out the Work or for any payments required for unemployment compensation under Title 50 RCW or for industrial insurance and medical aid required under Title 51 RCW.




Failure of the Contractor to perform any or all of the Contractor’s obligations under the Contract shall not bar the Owner from unilaterally certifying the Contract complete so the Owner’s Project Manager may calculate a Final Contract Price.




26. SUPERINTENDENTS, CONTRACTOR PERSONNEL, LABOR, AND EQUIPMENT




The Contractor shall keep a copy of the Contract at the Project Site, give the Work the attention required to maintain scheduled progress, and cooperate with the Owner’s Project Manager and the Owner’s Project Manager’s Assistants in the administration of the Work.




The Contractor shall be present, in person, or be continuously represented by a duly authorized representative at the Project Site during progress of the Work. The Contractor shall designate in writing before starting the Work, a project manager or superintendent, who shall be experienced, capable of understanding the Contract, and able to supervise the performance of the Work. The Contractor’s Project Manager shall have full authority to represent and act for the Contractor. Written notice given to the Contractor’s Project Manager or superintendent shall be as binding as if given to the Contractor.




The Work shall be under the continuous supervision of competent personnel experienced in the class of Work being performed. Incompetent, careless, or negligent employees (including supervisors and the Contractor’s Project Manager) shall be discharged by the Contractor upon written order of the Owner’s Project Manager. A Contractor’s Project Manager or supervisor that repeatedly fails to follow a written order, direction, instruction, or determination from the Owner’s Project Manager shall, upon written order from the Owner’s Project Manager, immediately be removed from the Project Site by the Contractor. The Contractor shall then designate in writing to the Owner’s Project Manager, a new Contractor’s Project Manager or supervisor. Failure to comply with such order shall be sufficient grounds for termination of the Contract.




27. Construction Stormwater Pollution Prevention Coordination




The Contractor shall assign a Construction Stormwater and Pollution Prevention Coordinator (CSPPC) to the Work and shall identify the CSPPC at the pre-construction conference. CSPPC responsibilities shall be formally assigned to one or more of the Contractor’s supervisors who are actively involved in the planning and management of field Contract activities. Alternates may be identified. The CSPPC is responsible for ensuring the Contractor’s compliance with all City of Seattle, other local jurisdictions, county, state, and federal, construction stormwater pollution prevention requirements and shall be available on call 24 hours per day through the duration of the Work. The CSPPC shall be listed on the Emergency Contact List. 




The CSPPC shall have overall responsibility for compliance and coordination of the following plans and submittals for the project, and any other pollution prevention elements on the project:  




· Construction Stormwater and Erosion Control Plan (CSECP) 




· Tree, Vegetation and Soil Protection Plan (TVSPP) 




· Spill Plan (SP)




· Temporary Discharge Plan (TDP)




· Temporary dewatering 




A lead shall be identified for each plan listed above. The identified Leads shall have the responsibilities and shall meet the requirement as specified below. CSPPC may be the lead on any or all elements. If the Contractor identifies multiple leads, the Contractor shall clearly identify the responsibilities of each.




28. CERTIFIED EROSION AND SEDIMENT CONTROL LEAD




28.1. Spill Prevention and Response Lead




The Contractor shall assign a Spill Prevention and Response Lead to the Work and shall identify the responsible party at the pre-construction conference. This individual shall be listed on the Emergency Contact List. 




The Spill Prevention and Response Lead shall be given the authority and shall be responsible for ensuring compliance with this Section.




28.2. Temporary Discharge Lead




When temporary discharge of process water, groundwater, or concentrated and collected stormwater is a component of the Work, the Contractor shall assign a Temporary Discharge Lead to the Work. This individual shall be identified at the pre-construction conference and shall be listed on the Emergency Contact List.  




The Temporary Discharge Lead shall be responsible for ensuring compliance with applicable permits, requesting permits, preparing and updating the Temporary Discharge Plan, measuring flow, performing and coordinating water quality testing, preparing reports and record keeping as required by permits.



29. EMERGENCY CONTACT LIST




The Contractor shall submit an Emergency Contact List to the Owner’s Project Manager no later than five (5) Calendar Days after the date the Contract is executed. The list shall include, at a minimum, the Prime Contractor’s Project Manager, or equivalent, the Prime Contractor’s Project Superintendent, the Traffic Control Supervisor, and the individuals fulfilling the lead requirements as specified in this Section. The list shall identify a representative with delegated authority to act as the emergency contact on behalf of the Prime Contractor and include one or more alternates. The emergency contact shall be available upon the Owner’s Project Manager’s request at other than normal working hours. The Emergency Contact List shall include 24-hour telephone numbers for all individuals identified as emergency contacts or alternates.




30. COOPERATION WITH OTHER CONTRACTORS




The Owner reserves the right to perform other work at or near the Project Site (including Material sites) with forces other than those of the Contractor. This work may be done with or without a Contract. Should such Work be underway or subsequently undertaken within or adjacent to this project, the Contractor shall cooperate with all other Contractors or other forces, and conduct the Work so that the operations of both suffer the least interference and delay. Should there be disagreement between the Contractors, or the Contractor and the Owner’s Project Manager, as to the manner and order of performing Work, such disagreement will be resolved by the Owner’s Project Manager. The Owner’s Project Manager’s decision in these matters shall be final.




31. WATER AND POWER




The Contractor shall make necessary arrangements, and shall bear the costs for power and water necessary for the performance of the Work. 




32. ORAL AGREEMENTS




No oral agreement or conversation with any officer, agent, or employee of the Owner, either before or after execution of the Contract, shall affect or modify any of the terms or obligations contained in the Contract. Such oral agreement or conversation shall be considered as unofficial information and in no way binding upon the Owner, unless subsequently put in writing.




33. CONTROL OF MATERIALS




33.1. Approval of Materials Prior To Use




Owner encourages the use of environmentally friendly Materials and recycled material when applicable.




Prior to use, the Contractor shall notify the Owner’s Project Manager of all proposed Materials. The Contractor shall use the Request for Acceptance of Material Sources (RAMS) form to identify the source for all Materials proposed to be used on the project. 




All equipment, Materials, and articles incorporated into the permanent Work:




· Shall be new, unless the Contract permit otherwise




· Shall meet the requirements of the Contract and be accepted by the Owner’s Project Manager




· May be inspected or tested at any time during their preparation and use




· Shall not be used in the Work if they become unfit after being previously approved




Materials shall be verifiable by shipping invoice, certification, load tickets, or other means acceptable to the Owner’s Project Manager.




33.2. Named Products




Specified products are occasionally called for by manufacturer or name in the Contract in order to establish a basis for certain Materials, equipment, or processes. Wherever products are specified by name, the specification will be treated as if the phrase "or equal" appears after the named product whether “or equal” is indicated or not, unless indicated as without substitution per this Section. The phrase “or equal” does not imply the availability of such “or equal” product(s). The terms "or equal" and "or approved equal" shall be considered synonymous. 




When a product is mentioned by name, it includes products that will measure up to the designated standards of the named product(s) mentioned as an "equal". The burden shall be with the Contractor to demonstrate that the proposed product is equal. The proposed "equal" product shall meet the essential requirements of the Contract. The Owner’s Project Manager’s review of the proposed product for “as equal” status will be final. 




33.3. Request for Substitution of Material




If the Contractor prefers to substitute a different material than what has been specified, the Contractor shall obtain the written approval of the Owner’s Project Manager before incorporating the substitute product into the Work. In making a request for substitution of Materials, the Contractor’s submittal shall demonstrate the substitution meets the essential requirements of the Contract and the following: 




· Is equal and shows a cost savings to the Owner, or superior without a cost increase to the Owner




· Is equal or superior in all respects to the material, equipment, or process specified




· Is of equal or superior value in the essential and material requirements




· Is equal or superior in functionality and at a minimum qualitatively equal or identical




· Has the same or better guarantee or warranty as the item specified




The Owner’s Project Manager reserves the right to deny requests for substitution if the substitution is not in the best interest of the Owner, or if time or resources are not available for review. The Owner’s Project Manager’s decision will be final. The Contractor shall Propose according to the material specified in the Contract.  




The Contractor shall not be granted any time extension for review of substitution proposals. The Contractor shall be responsible for the performance of substituted materials. The Owner’s Project Manager reserves the right to revoke the use of substituted materials at anytime. No time or cost will be granted related to the substitutions.




33.4. Materials without Substitution




If a Material, product, equipment, or processes is specified “without substitution” or “no substitution”, there will be no consideration of substitution. 




33.5. Handling and Storage of Materials




Materials used in the Work shall be handled and stored by the Contractor by methods that will prevent damage, exposure to elements, mixing with foreign materials, or deterioration from any other cause. The Engineer will not accept or sample for testing, Materials that are improperly handled or stored.




The Contractor shall repair, replace or make good all Owner provided Materials that are damaged or lost due to the Contractor's operation or while in the Contractor's possession, at no additional cost to the Owner.



33.6. Services




The Contractor shall not collect retail sales tax from the Owner on any Contract wholly for professional or other services (as defined in State Department of Revenue Rules 138 and 224).



34. MANAGEMENT AND DISPOSAL OF WASTE 



34.1. General




All waste generated or encountered under this Contract shall be managed in accordance with all applicable local, State and federal regulations and law. Unless otherwise specified in the Contract, the Contractor is responsible for arranging and implementing the proper handling, management, segregation, storage, transport and disposal of all wastes that are not Dangerous Waste(s), including processing and maintaining required documentation. This includes, but is not limited to: 




· Identifying, proposing, and contracting with disposal sites that can legally accept the types of identified or characterized wastes in performing the Work




· Identifying, proposing, and contracting with waste transporters qualified and licensed to transport these types of identified or characterized wastes




· Obtaining waste clearances or other waste acceptance approvals through Public Health - Seattle & King County (PHSKC) or other agencies as appropriate and as required




· Creating and processing all necessary documentation, such as Certificates of Disposal or Recycling, sampling and analysis reports, waste clearance forms, waste acceptance forms, bills of lading, scale tickets, waste receipts, and others as applicable




· Providing the Owner’s Project Manager timely notice for reviewing documentation before transporting




· Providing the Owner’s Project Manager copies of all documentation pertaining to waste generation, recycling and disposal




Contract-related documents may identify Contaminated Material(s) or Dangerous Waste(s) that the Owner has documented on the Project Site. For all Contaminated Material(s) and Dangerous Waste(s) generated or encountered in connection with the Contract or Project Site, the Contractor shall comply with the Contract requirements.




The Waste Clearance Program Instructions and forms for PHSKC may be provided in the Appendix of the Project Manual or requested from the Owner’s Project Manager. This information is provided for the convenience of the Contractor and the Contractor is solely responsible for verifying that the information is current. Additional copies of the forms or information regarding the forms may be obtained by calling PHSKC at 206-296‑4633. 




Private disposal companies and waste sites outside of King County may require other documentation, and Laboratory analysis of waste material may be required to obtain waste clearance or acceptance. Copies of all waste clearance or acceptance forms along with any associated laboratory data shall be provided to the Owner’s Project Manager. 




Disposal sites utilized under the Contract shall be in compliance with all applicable rules, ordinances, codes, regulations and law, and shall have all required authorizations for the waste to be disposed.




Waste sites located within the city limits of Seattle are subject to the rules and regulations set forth in Seattle’s Stormwater Code and Grading Code, which are Seattle Municipal Code (SMC) Chapters 22.800 – 22.808 and 22.170, respectively, and as otherwise provided in the SMC, and shall at minimum require a grading permit issued to the property owner by the Director of the Department of Planning and Development




Waste sites located outside the city limits of Seattle but within unincorporated King County shall be subject to the rules and regulations set forth by current King County grading requirements. Sites located outside the city limits of Seattle or unincorporated King County may also be subject to rules and regulations of the local governmental authority having jurisdiction.




Disposal shall comply with SMC Chapter 21.36, which provides in part that no wastes of the types identified in SMC 21.36.112 and generated within the city of Seattle shall be disposed of at a facility owned or operated by King County, unless specifically agreed by Owner and King County.




Any action required to comply with any permit and/or any approval requirements at a Contractor-provided disposal site shall be performed by the Contractor at no additional cost to the Owner. 




The selection of waste sites and their use shall at all times be subject to the approval of the Owner’s Project Manager.




34.2. Submittal




At or before the Pre-Construction Conference, the Contractor shall submit to the Owner’s Project Manager a list of proposed disposal and recycle sites that shall allow the types of wastes and recyclable Materials that can be reasonably expected from examination of the Proposal Documents and Project Site including those materials supplied by the Contractor to perform the Work. 




The submittal shall identify each disposal site and recycle site, and the estimated quantities and type of material to be disposed of or recycled at each site. The list shall also identify the proposed transporter to be used for each type of waste or recyclable material and applicable licenses that may be necessary for transporting the identified or characterized waste. The submittal shall specifically identify any Contaminated Material(s) Not Designated as Dangerous Waste(s) or TSCA Waste(s) that the Contractor proposes to dispose or recycle.




The submittal shall also provide a management plan for any wastes that are to be stored on the Project Site prior to recycling or disposal. The management plan shall provide procedures to ensure that wastes are stored in a safe, secure manner that does not allow for leakage or other releases of waste. Unless otherwise specified in the Contract, the Contractor shall submit adequate details indicating where such waste storage is proposed and the proposed controls at each location including required signs, placards, labels or other identifying marks. Waste storage areas shall be inspected at least daily. Also see the Section regarding spill prevention and control.




Should additional or alternate disposal and recycle sites, and transporters become necessary during the life of the Contract Time, the locations and information for each additional site, and qualifications and licenses of transporters shall be submitted to the Owner’s Project Manager for approval at least ten (10) Working Days prior to their use. 




The Contractor shall not dispose or recycle Dangerous Waste(s) or TSCA Waste(s) without prior and specific written approval from the Owner’s Project Manager.




34.3. Contractor Follow-up Documentation Required for the Owner’s Project Manager




The Contractor shall submit to the Owner’s Project Manager within ten (10) Working Days of receipt by the disposal site, two (2) copies of each shipment list (also known as “bill of lading” or “transmittal document”) listing the waste material or materials shipped from the Project Site and deposited at the waste disposal site. The submitted shipment list shall have the waste site operator’s confirmation of receipt of the waste, and the name of the waste transporter.




The Contractor shall also provide the Owner’s Project Manager with copies of the following documents:




· Documentation of disposal as applicable




· Waste sampling and analysis reports as applicable




· Waste clearance or acceptance forms




34.4. Recyclable Materials




Owner encourages recycling of waste materials as may be permitted. Such materials include asphalt concrete, Portland cement concrete, reinforcing steel, aggregate, and other materials. Any revenue obtained or expense incurred by the Contractor for recycling shall be the Contractor’s alone.




34.5. Sanitation




The Contractor shall provide and maintain in a clean, neat, and sanitary condition, any accommodations for the Contractor and Owner employees that are necessary to comply with the requirements and regulations of the State of Washington Department of Social and Health Services and other agencies. The Contractor shall commit no public nuisance and, at all times, keep all sites clean, in a neat and sanitary condition, and dispose of all waste in a proper manner.




35. PREVENTION OF ENVIRONMENTAL POLLUTION AND PRESERVATION OF NATURAL RESOURCES




35.1. General




During the life of the Contract, the Contractor shall comply with all provisions of federal, State and local statutes, City ordinances and any regulations pertaining to the prevention of environmental pollution and the preservation of public natural resources. Pursuant to RCW 39.04.120 such provisions as are reasonably obtainable are set forth below. 




35.2. Air Quality




The Contractor shall maintain air quality within the National Emission Standards for Hazardous Air Pollutants. Air pollutants are defined as that part of the atmosphere to which no ambient air quality standard is applicable and which, in the judgment of the Administrator of the Environmental Protection Agency Clean Air Act, may cause or contribute to an increase in mortality or an increase in serious irreversible or incapacitating reversible illness. 




35.3. Noise Pollution




The Contractor shall conduct performance of the Work consistent with the applicable noise control levels set forth in SMC Chapter 25.08 or, if outside the city limits and in King County, Chapters 12.86 through 12.100, King County Code, and the requirements of local jurisdictions; or, if outside King County the requirements of local jurisdictions, including all reasonable measures for the suppression of noise resulting from Work operations including the equipping of engine driven equipment with such exhaust and air intake silencers designed to achieve the reasonable degree of silencing determined by Owner to be appropriately necessary. 




36. Liability and Payment




The Contractor shall be liable for the payment of all fines and penalties resulting from failure to comply with the federal, State and local pollution control regulations. Except as may be otherwise provided for in the Contract, costs pertaining to the prevention, containment or cleanup of environmental pollution and the preservation of public natural resources as outlined in the Contract shall be considered as incidental to the Work and such costs shall be at the Contractor’s sole expense. 




37. Permits




The Contractor shall comply with all the issuing agency requirements and hold the Owner harmless for any Work-related liability incurred under any permit obtained to perform work under this Contract. If the Contractor finds any ambiguity or conflict between the Contract and the permit, the Contractor shall promptly notify the Owner’s Project Manager no later than two (2) Working Days from the date of discovery. 




38. Contractor-Obtained Permits




Unless otherwise specified in the Contract, the Contractor shall obtain all required permits for the performance of the Work, shall give any notices such permits may require, and shall not proceed with any portion of the Work until the requisite permit has been obtained and a copy delivered to the Owner. The costs of permits obtained by the Contractor shall be included in the Proposal item prices for the Work. 




Information on electrical and side sewer permits can be found at www.seattle.gov/dpd/permits.




39. Owner-Obtained Permits 




Permits obtained by the Owner will be referenced or included in the Contract. 




The Contractor may request in writing that the Owner obtain a temporary operating permit in the Owner's name if:




· A local rule or an agency policy prevents issuing the permit to a private firm




· The Contractor takes all actions necessary to support the Owner to obtain the permit




· The permit will serve the public interest (including expediency)




· The permit applies only to Work under the Contract




· The Contractor reimburses the Owner for all fees




40. LOAD LIMITS




40.1. General




While moving equipment and Materials on any public Right-Of-Way, the Contractor shall comply with all laws and regulation affecting motor vehicle traffic and limits loads. The Contract does not exempt the Contractor from such laws nor does it license overloads. At the Owner’s Project Manager’s request, the Contractor shall provide any information needed to determine the weight of equipment on the roadway.




The Contractor is responsible for any damage to any public Right-Of-Way caused by overweight equipment, whether under permit or otherwise.




40.2. Load Limit Restrictions




The following load limits shall apply to:




40.2.1. Structures Designed for Direct Bearing of Live Loads




On these Structures, the gross or maximum load on each individual vehicle axle shall not exceed the legal load limit by more than 35 percent. No more than one vehicle shall operate over any Structure at one time.




40.2.2. Underpasses and Reinforced Concrete Box Culverts Under Embankments




Over these structures, maximum loads shall be 24,000 pounds on a single axle and 16,000 pounds each on tandem axles spaced less than 10 feet apart, provided that:




· The embankment has been built in accordance with Section 2-10 of the 2011, City of Seattle “STANDARD SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL CONSTRUCTION”




· The embankment has reached at least 3 feet above the top of the underpass or Culvert




When the embankment has reached 5 feet above the top of the Culvert or underpass, the Contractor may increase axle loads up to 100,000 pounds each if outside wheel spacing is at least 7 feet on centers on the axle.




40.2.3. Pipe Culverts and Sewer Pipes




Loads over pipe Culverts and sewer pipes shall not exceed 24,000 pounds on a single axle and 16,000 pounds each on tandem axles spaced less than 10 feet apart. These limits are permitted only if:




· The Culvert or pipe has been installed and backfilled to specifications




· The embankment has reached at least 2 feet above the top limit of pipe compaction




When the embankment has reached 5 feet above the top limit of pipe compaction, the Contractor may increase per-axle loads up to 100,000 pounds if outside wheel spacing is at least 7 feet on centers on the axle centers, except that:



· For Class III reinforced concrete pipes, the embankment shall have risen above the top limit of compaction at least 6 feet.




· For Class II reinforced concrete pipes, the maximum load for each axle shall be 80,000 pounds if outside wheel spacing is at least 7 feet on axle centers. In this case, the embankment shall have risen above the top limit of compaction at least 6 feet.




41. HIGH-VISIBILITY APPAREL




The Contractor shall require all personnel under their control (including service providers, Subcontractors, and lower tier Subcontractors) that are on foot in the work zone and are exposed to vehicle traffic or construction equipment to wear the high-visibility apparel described in this Section.




The Contractor shall ensure that a competent person as identified in the MUTCD selects the appropriate high-visibility apparel suitable for the jobsite conditions.




High-visibility garments shall always be the outermost garments.




High-visibility garments shall be in a condition compliant with the ANSI 107-2004 and shall be used in accordance with manufacturer recommendations.




42. TRAFFIC CONTROL PERSONNEL




All personnel performing temporary traffic control Work (including traffic control supervisors, flaggers, spotters, and others performing traffic control labor of any kind) shall comply with the following:




· During daylight hours with clear visibility, workers shall wear a high-visibility ANSI/ISEA 107-2004 Class 2 or 3 vest or jacket, and hardhat meeting the high-visibility headwear requirements of WAC 296-155-305.




· During hours of darkness (½-hour before sunset to ½-hour after sunrise) or other low-visibility conditions (snow, fog, etc.), workers shall wear a high-visibility ANSI/ISEA 107-2004 Class 2 or 3 vest or jacket, high-visibility lower garment meeting ANSI/ISEA 107-2004 Class E, and hardhat meeting the high-visibility headwear requirements of WAC 296-155-305. 




43. SPILL PLAN




The Contractor shall prepare a project specific Spill Plan (SP) to be used until the Physical Completion Date. The SP shall be submitted to the Owner’s Project Manager prior to the commencement of any on Project Site construction activities. Occupational safety and health requirements that may pertain to (SP) planning are contained in, but not limited to, WAC 296-824 and WAC 296-843.




44. PROTECTION AND RESTORATION OF PROPERTY




44.1. Private and Public Property




The Contractor shall protect from damage or destruction, Real Property within or adjacent to the Project Site including improvements thereto and fixtures found under or upon, and all personal property located within or adjacent to the Project Site that is not designated for repair, replacement or removal. The Contractor shall ensure that interference with the use of such property is minimized.



The Contractor shall, at no additional cost to the Owner, provide and install safeguards acceptable to the Owner’s Project Manager to protect public and private property. If public or private property is damaged or destroyed or its use interfered with by the Contractor, the Contractor’s agents or the Contractor’s employees, such interference shall be terminated and damaged or destroyed property repaired and restored immediately to its former condition by the Contractor (unless otherwise directed) at the Contractor’s expense. Property owners, such as public and private utilities, and railroads, that typically repair or maintain their own property, reserve the right to repair all or part of the damage at the Contractor’s expense. Should the Contractor refuse or not respond promptly to a written request to restore damaged or destroyed property to its original condition, the Owner’s Project Manager may have such property restored by other means at the Contractor’s expense as permitted by the Contract.




The Contractor shall be aware that underground electrical transmission and distribution conduit and ductbanks are surrounded with cementitious fluidized thermal bedding that shall not be disturbed. 




The Contractor is alerted to the existence of cast iron Water Main and of thrust block for Water Main within the Right of Way. Cast iron pipe joints have been known to develop leakage when disturbed by shifting earth, or excessive vibrations, or adverse impacts of any other construction excavation Work. Thrust blocks, typically placed against Water Main tees, bends, and dead ends, provide resistance to forces within the Water Main to prevent separation or other conditions that may lead to leakage of the Water Main. Thrust blocks typically extend beyond the Water Main and depend both on soil friction and on passive soil resistance. The Contractor shall take additional preventative measures both to eliminate adverse impact to cast iron Water Main, and to not disturb existing Water Main thrust block and the soils surrounding the thrust block.




Under no circumstances shall work be performed which would remove, adjust, destroy, cover or otherwise make a survey point or monument no longer visible or readily accessible without the Department of Natural Resources (DNR) survey monument permit. The Contractor shall not remove or destruct any monument until the monument has been tied out and the Contractor has provided the Owner’s Project Manager with a copy the Department of Natural Resources (DNR) permit authoring the removal or destruction of the monument in accordance with WAC 332-120. 




The Contractor shall protect all monument tie out reference points and witness monuments until the monument has been reset and the Contractor has completed the DNRs report form, provided the Owner’s Project Manager a copy, and forwarded it to the DNR in accordance with WAC 332-120. 




45. Waiver of Owner’s Legal Right




The Owner shall not be precluded or be stopped by any measurement, estimate, certificate or payment made, whether before or after the Completion Date, from showing the true amount and character of the Work performed and Materials furnished by the Contractor, or from showing that any such measurement, estimate, payment or certificate is untrue or incorrectly made, or that the Work or Materials do not conform in fact to the Contract. The Owner shall not be precluded or be stopped notwithstanding any such measurement, estimate or certificate and payment from recovering from the Contractor and the Contractor’s Sureties such damages as the Owner may have sustained by reason of the Contractor’s or Sureties’ failure to comply with the terms of the Contract and bond. Neither the establishment of the Completion Date by the Owner, nor any payment for the whole or any part of the Work, nor any extension of time, nor any possession taken by the Owner shall operate as a waiver of any portion of the Work, or of any power herein reserved to the Owner, or any right to damages herein or otherwise provided or bar recovery by the Owner of any money wrongfully or erroneously paid to the Contractor. A waiver by the Owner of any breach of the Contract shall not be held to be a waiver of any other or subsequent breach.




The Contractor and the Owner recognize that the impact of any overcharge to the Owner by the Contractor resulting from an anti‑trust law violation by any Material person or Subcontractor of the Owner adversely affects the Owner rather than the Contractor. Therefore the Contractor assigns to the Owner any and all claims for such overcharges.




46. NOTIFICATIONS RELATIVE TO CONTRACTOR’S ACTIVITIES




The Contractor shall plan and schedule Contractor Work activities to conform to and allow time for notifications, approvals, reviews, and other conditions of the Contract.




The Owner’s Project Manager will initially notify public and private entities having facilities within the Project Site of:




· The approximate time the Work will begin




· What the project scope of Work is




· Utilities in the street Right of Way that require relocation per the project design




Thereafter the Contractor shall make the following notifications regarding Work performed within the Project Site and other areas affected by the Contractors operations in performance of the Work, as applicable. Notification shall give information germane to the type of Work to be performed. The information shall include, but shall not be limited to the time of commencement and completion of the Work, Work hours, location of the Work, names of streets affected by the Work, schedule of operation, routes of detours, and closures. 




46.1. City of Seattle




46.1.1. Seattle Streets




For Work That Partially or Completely Restricts Any Seattle Arterial, Street, Sidewalk, or Alley:




After receiving approval of the traffic control plan), the Contractor shall provide notice to SDOT (at 206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day before the start of Work within the street Right of Way. The Contractor shall also provide SDOT notification upon completion of Work within the street Right of Way by no later than 9:00 AM the first Working Day following completion. This notification requirement includes partial or full lane closures, parking restrictions, sidewalk closures, detours, complete or partial street closures, shoulder work, and pedestrian rerouting, as well as the placing of building Materials or equipment on city streets, sidewalks, or alleys. 




· Complete or partial closure of any street: In addition to notifying SDOT, provide 24‑hours advance notification to the following:




· Within Seattle City Limits:




· Seattle Fire Department (206-386‑1494)




· Seattle Police Department, Parking Enforcement, and Traffic Section of the Seattle Police Department (206-684‑5101 FAX ‑ written notification only)




· Complete closure of any arterial within the Seattle City Limits: Provide 3 Working Days advance notice to SDOT (206-684‑7623) Monday to Friday 8:00 AM to 5:00 PM.




· Complete closure of any local access street, alley, or sidewalk within the Seattle City Limits: Provide notice to SDOT (at 206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day in advance.




· To restrict parking on any street within the Seattle City Limits: Provide 2 Working Days advance notification to SDOT (206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM). To arrange for inspection of "No Parking" easels and other parking related signs by a parking enforcement officer or uniformed peace officer, contact 206-386-9012 after placing the easels and 24 hours in advance of the effective date of enforcement on the easels.




· When signs are “Owner-furnished,” signs will be provided by SDOT. To order signs, or to coordinate SDOT’s installation of signs, the Contractor shall provide at least 15 Working Days and no more than 20 Working Days advance notification to the Owner’s Project Manager and shall verify signs and locations per the Contract for signs to be installed by the Contractor, and/or give notification of signs to be installed by SDOT. The Contractor shall provide a list of locations and specify the number(s) and type(s) of signs needed and include contract information for the coordination of work to be performed by SDOT crews. The Owner’s Project Manager will notify the Contractor of when the signs are ready for pickup. The Contractor shall pickup the signs at the SDOT sign shop at 4200 Airport Way S on Business Days between the hours of 8:00 AM to 3:00 PM.




· To coordinate the installation of the BUS ZONE SIGNS, “NUMBERED” BASE PLATES and SIGNS ASSOCIATED WITH PARKING PAY STATIONS, contact SDOT Traffic at (206-684-5092) at least 10 Business Days prior to completion of new sidewalk work or scheduled mounting of signs on existing infrastructure.




· To coordinate and/or to verify location of the installation of the TRAFFIC SIGN, STREET DESIGNATION SIGNS, and STREET NAME, contact SDOT at (206-684-5370) at least 10 Business Days prior to completion of new sidewalk work or scheduled mounting of signs on existing infrastructure.




46.1.2. Signage, Parking Pay Stations, Parking Meters




Parking Meters, Parking Pay Stations, and sidewalk containing D-22 signage (“Pay R”, “Pay L”, “Pay H,” and “Pay RL” signs and posts) and “numbered” base plates:  ten (10) Working Days advance notice is required for the following: 




· To request covering of parking meter(s) and placing no parking markers on “numbered” base plates where parking pay stations exist, contact 206-684-5086. 




· To request removal of parking meter(s), parking pay station(s), and sidewalk containing D-22 signage and “numbered” base plate, contact 206-684-5370. 




· After completion and acceptance of newly constructed sidewalk, to request installation of parking pay station, D-22 signage, and “numbered” base plates, contact 206-684-5370. 




46.1.3. Traffic Signs and Street Designation Signs




Contact Owner’s Project manager if necessary.




46.2. Metro King County




Service modification (including disruption) requests for METROKC Transit, and South Lake Union Streetcar service and facilities:




· Contact 206-684-2732 or “construction.coord@kingcounty.gov” for the following: 




· For work resulting in temporary closure/relocation of a bus stop or for work within an area of a bus stop that will limit full access to it by coaches and pedestrians/passengers, three (3) Business Days advance notification is required. 




· For work resulting in Metro removing any transit facility structure including, but not limited to shelters, boards/kiosks and bus stop signs, fifteen (15) Business Days advance notification is required.




· For work resulting in road closure on which buses operate that will require rerouting, ten (10) Business Days advance notification is required. 




· For work resulting in a full or partial road closure on which a streetcar operates (South Lake Union Streetcar) that does not require overhead line deactivation or a shutdown to its track operation, a five (5) Business Days advance notification is required.




· The request for assignment of diesel coaches for electric coaches on electric trolley routes on non-Business Days shall be made no later than 10:00 AM ten (10) Business Days prior to the weekend requested. Metro will not grant diesel coach substitutions on Business Days. If line deactivation is required see b) below. 




· Contact METROKC at 206-263-6580 for overhead power wire requests as follows: 




· Overhead power line modification or outage requests for an electric bus or a streetcar require ten (10) Business Days advance notification. Trolley overhead deactivation is limited to weekends only (3:00 AM Saturday morning until 3:00 AM Monday morning). 




· When working within ten (10) feet of any electric bus or streetcar overhead power, ten (10) Business Days advance notification is required. 




· Requests for overhead power line modification or outage may have an associated cost payable by the Contractor. The Contractor shall consult with MetroKC to determine costs and include such costs within the Proposal. Requests may require additional information. Approval is dependent on METROKC Transit Power Distribution’s ability to perform requests.




46.3. Property access restrictions




Provide abutting property owners and tenants of impending access restrictions. Advance notification shall be 24‑hours for residential property and 2 Business Days for commercial property.




46.4. Emergency Work for City of Seattle Pavement or Sidewalk Problems




Provide immediate notification to: SDOT (206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM, all other times 206‑386‑1218).




46.5. Water Mains, Hydrants, Water Services, and Related Appurtenances




46.5.1. Shutdowns and Obstructions




For all shutdowns involving facilities owned by Seattle Public Utilities, for any Work involving water service and/or water service connections, and for any hydrant access restrictions, the Contractor shall coordinate scheduling and notification with the Seattle Public Utilities Water Operations Division via the Owner’s Project Manager. The same applies to Work that will obstruct normal access to any fire hydrant or water utility valve. The Contractor shall not operate, and shall not restrict access to, any water valve owned by the Seattle Public Utilities. Notifications shall be as follows:




46.5.2. Design Calculations Requirements




Seattle Public Utilities Water Operations (206-386‑1800). Water Main shutdown notifications and advisories regarding fire hydrant status will be given to fire agencies by SPU Water Operations. At least five (5) Working Days advance notice before any request to shutdown or otherwise interrupt water service or, restrict access to hydrants and valves is required. Where Water Main shutdowns are requested in commercial and industrial areas, additional advance notification is required on a project specific basis. All Work impacting water service or water service connection shall require a minimum three (3) Working Days advance notice to the Owner’s Project Manager for advisories and coordination with Water Operations. Pavement construction impacting castings and Structures connected to the water distribution or water transmission system requires five (5) Working Days advance notice to the Owner’s Project Manager for Water Operations advisories.




46.6. Electrical Safety and Service within Owner Service Area




46.6.1. Electrical Safety Observer




To schedule an Electrical Safety Observer, notify Seattle City Light at least seven (7) Working Days in advance of the need to enter a Seattle City Light vault, or to work on or within any other Seattle City Light electrical Structure or facility, or to work on or near any Seattle City Light electrical transmission or distribution system (206‑684‑4911). 




46.6.2. Electrical Service Connection and Inspection




To schedule an electrical service connection or inspection other than street lighting and signals and other than irrigation, contact 206-684-3000 at least thirty (30) Days in advance.




46.7. Sanitary Sewer Spills




In the event of a sanitary Sewer spill immediately notify:




· Public Health – Seattle & King County (206-296‑4632) within King County.




· METROKC (206-263‑3801) within King County.




· Seattle Public Utilities (206-386-1800) within SPU service area.




· The Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.




46.8. Contaminant Spill/Discharge/Release




When the Contractor first becomes aware of an environmental spill, discharge or release of chemicals, oil, hazardous substances, Contaminated Material(s), Dangerous Waste(s), or TSCA Waste(s), the Contractor shall immediately notify:




· The Owner’s Project Manager




· If within SPU service area: Seattle Public Utilities 206-386-1800




· If into Lake Union, Ship Canal, or Puget Sound:




· U.S. Coast Guard 206-217‑6232




OR




· National Response Center, Washington, DC 800-424-8802 (operated 24 hours a Day)




AND




· Washington Department of Fish and Wildlife 425-313-5660




AND




· Seattle Harbor Patrol 206-684-4071




· If into any side Sewer, sanitary Sewer or combined Sewer if within King County: 




· Monday to Friday 8AM to 5PM: King County Industrial Waste 206-263-3000




OR




· After Business Hours: West Point Treatment Plant 206-263-3801




· If into Storm Drain, sanitary Sewer, combined Sewer, side Sewer, rivers, streams, lakes: 




· If within Seattle: Seattle Surface Water Quality Hotline 206-684-7587




OR




· Outside of Seattle: call the Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.




AND




· Washington State Department of Ecology 425-649-7000




· For flammable or hazardous materials: Seattle Fire Department 911




46.9. Underground Utility Locator




The Contractor shall call the Utilities Underground Location Center 1‑800‑424‑5555 not less than two (2) or more than ten (10) Working Days before the scheduled date for commencement of any excavation that might affect underground facilities. Alternate notification time periods limits may be substituted if mutually agreed to, in writing, by the Contractor and utility involved. If a utility is known to have, or suspected of having, underground facilities within the area of any proposed excavation, and that utility is not a subscriber to the Underground Utilities Location Center, notice by the Contractor shall be provided individually to the utility. 




46.10. Otherwise Unspecified Contacts




The Contractor shall notify the service or franchise as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.




46.11. Preconstruction Conference




After the Contract has been executed, but before the Contractor begins Work, a preconstruction conference will be held for the Contractor, the Owner’s Project Manager and such other interested parties as may be invited.




The purpose of the preconstruction conference will be:



· To review the preliminary critical path schedule indicating major work activities including the order and duration of work activities, milestones and time frames required in the Contract, and the critical path




· To establish a working understanding among the various parties affected by the Work




· To establish and review procedures for progress estimates and cut-off dates, notifications, approvals, reviews, submittal delivery methods, etc




· To establish normal working hours for the Work




· To review safety standards, traffic control, and maintaining cleanliness




· To review the Construction Stormwater Pollution Prevention Submittal requirements and Leads and related permits, as applicable




· To review Material sources as may be applicable




· To discuss such other related items as may be pertinent to the Work




The Contractor shall prepare and submit the following at the preconstruction conference:



· A breakdown of all lump sum Proposal items




· A list of all portions of the Work to be subcontracted and the name of the proposed Subcontractors




· An initial Submittal Control Document




· A list of waste, recycle, and disposal sites, as applicable




· Preliminary critical path schedule and look ahead schedule




· Signed transfer of NPDES form as applicable




46.12. Preoperational Conferences




The Contractor shall also meet with the Owner’s Project Manager for preoperational conferences as required prior to beginning any new phase of work to more thoroughly establish effective working understandings when more detail is required than was provided at the preconstruction conference. In addition to Owner’s representatives, attendees will include each subcontractor, supplier, or other entity, or their representative concerned with current operations.




46.13. Weekly Progress Meetings




Weekly progress meetings will be held at a mutually agreed upon site, at regular weekly intervals or as otherwise mutually agreed. In addition to Owner’s representatives, attendees will include each Subcontractor, Supplier, or other entity, or their representative concerned with current progress or involved in planning, coordination or performance of future activities. These meeting shall be used to coordinate work and review progress. The project CPM schedule shall be reviewed in accordance with this Section.




47. SCHEDULE




47.1. Critical Path Schedule




47.1.1. General Requirements




The scheduling of the Work shall be the responsibility of the Contractor. The construction of this project will be planned and tracked by use of a conventional Critical Path Method (CPM) schedule. 




The Owner’s Project Manager's review and acceptance of any critical path schedule shall not transfer any of the Contractor's responsibilities to the Owner or to the Owner’s Project Manager. Acceptance implies only that the Owner’s Project Manager has determined that the Critical Path Schedule submittal with any noted exceptions is within reasonable conformity to the requirements of the Contract. Acceptance of any schedule shall not relieve the Contractor of its responsibility to complete the work within the required Contract Time. 




All schedules shall meet these general requirements.




The “critical path” is the series of sequentially-linked activities in a project schedule that will take the longest total amount of time to complete. Therefore, at any point in time, the critical path will be the path with the least amount of total float. The critical path does not have to follow the same logic path from start to finish and does not have to have zero total float. A critical task is a discrete work activity within a critical path. “Total Float” is the number of days that a scheduled activity can be delayed without affecting a given intermediate milestone or Physical Completion Date. A milestone is a zero-duration task marking the completion of a significant body of work or important date/event associated with the Contract.




The baseline CPM Schedule and each Critical Path Schedule update shall conform to the following guidelines:




· Schedules shall be prepared, viewed, and printed utilizing standard Gantt-chart format.




· Show all activities necessary to complete the Work.




· Each task shall have a descriptor sufficiently detailed to understand the scope of work encompassed by that task. Overly-broad descriptors (e.g. “grading”, “electrical”, “plumbing”, etc.) may be rejected by the Owner’s Project Manager, especially when in conjunction with long durations.




· Activities shall be assigned durations consistent with the activity’s scope of work, assuming that work will be done continuously over the entire task duration. Float time shall not be represented as a part of the task duration.  Excluding the Preliminary CPM Schedule, the maximum duration for any one activity shall be ten (10) Working Days unless otherwise accepted by the Owner’s Project Manager.




· Sequential work activities shall be linked logically by precedent/successor activities.




· Display the Critical Path as a red-colored sequence within the project schedule. Multiple parallel critical paths will not be allowed unless the Contractor can demonstrate that each of the parallel paths has minimal total float time.




· Comply with all order of Work requirements included in the Contract.




· Show durations in Working Days.




· Show Contract milestones including the following:




· Notice to Proceed Date




· Substantial Completion Date




· Physical Completion Date




· Any milestones defined in the Special Provisions of this Contract




· Other milestones at the discretion of the Contractor




· Show required submittals for significant activities. Establish discrete work activities for provision and review of submittals, ensuring durations conform to the time allowed by the Contract.




· Identify special labor or equipment needs that may constrain or limit the Contractor’s ability to perform project tasks simultaneously. These may be shown as “Resources” within the CPM schedule, or described separately in narrative format.




· Show procurement, manufacture and delivery activities for significant material items of Work that affect the schedule.




· Show significant Owner activities and/or delivery of Owner-supplied materials that may impact the schedule.




· Show significant elements of the Construction Stormwater and Pollution Prevention Plans. These elements may include but are not limited to the installation and removal of erosion/sedimentation controls, and stormwater control.




· Include project close-out items such as punch-list items, provision of O&M manuals and as-built drawings. 




Unless otherwise specified in the Contract, the Contractor shall allow the Owner’s Project Manager a reasonable amount of time to perform his activities. Reasonable will be defined as “customary or normal” for the type of work involved. 




Float available in the CPM Schedule, at any time, shall not be considered for the exclusive use of either the Contractor or the Owner’s Project Manager. However, any float used by the Owner that is later needed by the Contractor and results in delay to the critical path will be considered an excusable non-compensable delay. 




If the Owner’s Project Manager deems that the CPM Schedule is not within reasonable conformity to these specifications, it will be returned to the Contractor for correction and re-submittal.




The Contractor, or its Subcontractor(s), shall not deviate from the projected start and completion times for major phase(s) of the Work shown on the accepted CPM Schedule without providing at least fourteen (14) Days advance notice to the Owner’s Project Manager. Failure to notify the Owner’s Project Manager of a deviation from projected start and completion times for a major phase of the Work shown on the schedule may impact costs to the Owner, including the cost of additional community Inclusion to communicate changes in schedule to the public. Resulting costs due to this “failure to notify” shall be the responsibility of the Contractor. The Owner will deduct these costs from any payment due or to become due to the Contractor.




47.2. Schedule Types




47.2.1. Preliminary CPM Schedule




The Contractor shall prepare and submit a preliminary critical path schedule at the preconstruction conference. The preliminary schedule shall show the first 30 Days of Work in reasonable conformity to these Specifications. The remaining schedule shall show the critical path schedule using broad Work activities, and major milestones and durations for the purpose of review and discussion at the preconstruction conference. 




47.2.2. Baseline CPM Schedule




The Contractor shall submit for Owner’s Project Manager’s review and acceptance a baseline CPM Schedule no later than seven (7) days after receipt of the Notice to Proceed. The baseline schedule will not be accepted unless it satisfies this Section.




Within seven (7) days of the Owner’s Project Manager receiving the submittal, the Owner’s Project Manager and the Contractor shall meet for joint review, correction, and adjustment of the initial baseline CPM schedule. Within seven (7) days, the baseline schedule shall be resubmitted to the Owner’s Project Manager showing the agreed upon adjustments. Adjusted baseline CPM schedules submitted by the Contractor will be reviewed by the Owner’s Project Manager and returned to the Contractor within seven (7) Days of the Owner’s Project Manager’s receiving the submittal. If necessary, the joint review and adjusted schedule submittal process shall be repeated. However, the schedule shall be finalized within 30 Days after Notice to Proceed. 




47.2.3. CPM Schedule Update 




The Contractor shall submit monthly Critical Path Schedule updates and whenever changes occur that have potential to delay substantial or physical completion by 5 or more working days. When required, a written narrative describing the project schedule status, the critical path and any revisions to the schedule shall be included with the updates.




At the discretion of the Owner’s Project Manager, progress meetings may be held monthly for the purpose of updating the critical path schedule. Progress will be reviewed to verify actual start and finish dates, remaining duration and percent complete of uncompleted activities, and any proposed revisions to the schedule. It is the Contractor’s responsibility to provide the Owner’s Project Manager with the status of activities at this progress meeting and prepare schedule updates based on this information once it has been verified and agreed upon. If the work is in accordance with the last accepted critical path schedule, the Owner’s Project Manager may waive the monthly update or the final as-built CPM schedule.




The updated critical path schedule shall contain the agreed upon revisions or be resubmitted.




The Contractor shall submit a supplemental Critical Path Schedule update within seven (7) Days of a request by the Owner’s Project Manager and of Substantial Completion. The CPM Schedule updates shall conform to the following additional requirements:




· Schedule updates shall be presented in a “Tracking Gantt” format, showing two sets of Gantt-style progress bars consisting of 1) the latest approved Baseline CPM versus 2) a combination of the actual start/finish progress of completed tasks and projected start/finish dates of uncompleted tasks.




· Include columns showing actual or projected start and finish dates of all activities.  Identify changes to activity precedents, successors, and/or constraints that have altered the critical path.




· Highlight any new activities or additional activities resulting from the restructuring/splitting of existing baseline activity(ies).




· Identify the current critical path, which could vary from the baseline critical path due to actual Work progress, additional work, or changed conditions.




Unresolved issues or disputes with asserted time effects may be reflected in a schedule update by comparing the Baseline critical path to the revised critical path shown in an updated schedule. If Work cannot be completed within the Contract Time, the updated schedule shall reflect the earliest completion date practicable, and a narrative shall be provided by the Contractor addressing the reason(s) behind the delay. Acceptance of late completion schedules will be at the discretion of the Owner’s Project Manager and shall not relieve the Contractor from Liquidated Damages.




47.2.4. Look-Ahead Schedule




At each weekly progress meetings, the Contractor shall submit a look-ahead schedule showing the Contractor’s, and all subcontractors’ proposed Work activities and any Owner activities or supplied Materials for the next 3 weeks. Include the description, duration and sequence of Work, and highlight any deviations between planned and regular hours of Work. The 3-week look-ahead may be reduced to a 2-week look-ahead with the approval of the Owner’s Project Manager. Unless otherwise specified in the Contract, the Contractor shall notify the Owner’s Project Manager at least 2 Working Days in advance of changing Work as shown in the look-ahead schedule; an updated look-ahead schedule shall be submitted with the notification




47.3. Submittals 




The Contractor shall submit one (1) copy of the CPM schedule (in Gantt chart format, with columns displayed to show predecessors and successors of each activity), and any narrative; and one (1) full electronic copy in selected CPM software format. Unless approved otherwise by the Owner’s Project Manager, the CPM Schedule shall be printed on 24” x 36” paper or larger. The CPM Schedule and any narrative shall also be submitted in PDF format. 



The Gantt chart format is a standard method of presenting schedule information. The following standard requirements apply:




· The schedule shall include a horizontal time scale consistent with the project calendar. 




· Each activity/task/milestone shall be listed in order of start date in a tabular grid to the left of the time scale. The tabular grid shall include the task number, description, start date, finish date, predecessors, successors, and float. Baseline schedules shall show the baseline-planned start and finish dates. Update schedules shall show the actual/projected start and finish dates.




· Each activity shall be provided with a corresponding task bar in the horizontal time scale, with a plotted length conforming to its duration and dates.




· Linked activities shall be indicated by logic arrows in the timescale portion of the Gantt chart, as needed to clearly show the sequence and interdependence of all activities required for complete performance of all items of Work under the Contract.




· Activities on the critical path shall be highlighted using red task bars.




The electronic copy of the Critical Path Schedule shall be compatible with Microsoft Project or other Owner’s Project Manager-approved software. The Contractor shall submit a functional and complete CPM schedule electronically via email, on compact disk (CD), or other medium accepted by the Owner’s Project Manager. 




47.4. Early Competition




The Owner’s Project Manager allocates resources to a Contract based on the Contract Time. The Owner’s Project Manager will review and accept a Critical Path Schedule indicating an early Physical Completion Date but cannot guarantee Owner resources will be available to meet the accelerated schedule. No additional compensation or time will be allowed if the Contractor is not able to meet its accelerated schedule due to the unavailability of Owner resources or for other reasons beyond the Owner’s Project Manager's control.




47.5. Payment




Compensation for the cost necessary to complete the Work described in this Section is considered incidental to and included in all Proposal items of Work. No separate payment will be made for the work required in this Section.




47.6. Schedule Constraints




The Contractor’s CPM schedule shall reflect constraints imposed by applicable laws and regulations, and those specified in the Contract. Constraints include but are not limited to the following:




· Submittal requirements and review durations 




· Traffic Control restrictions




· Environmental restrictions 




· Safety restrictions (see regulations and permits)




· Holiday Construction Moratorium




Unless Buyer issues a written change, Contractor shall deliver the items or render the services by the due dates or delivery schedule stated on the Contract.  At Owner’s option, Contractor’s failure to timely deliver or to perform may require expedited shipping at Contractor’s expense or may be cause for termination of the Contract and the return of all or part of the items at Contractor’s expense. If Contractor anticipates difficulty in meeting the schedule, the Contractor shall promptly notify the Buyer of such difficulty and the length of the anticipated delay




48. NOTICE TO PROCEED AND PROSECUTION OF THE WORK




Upon execution of the Contract, notice is given to proceed on work for submittals, and for procurement of material critical to Project completion within Contract Time. The Contractor shall not commence with any other work until the Notice to Proceed has been given by the Owner’s Project Manager. Notice to Proceed will be given after the Contract has been executed and the Contract bond and evidence of insurance have been approved and filed by the Owner. The Contractor shall bear all risks for any portion of the Work begun outside such areas other than work on submittals and procurement after execution of the Contract.




The Contractor shall not commence construction activities on the Project Site until Notice to Proceed is issued. Contract time shall begin on the Notice to Proceed Date 




The Contractor shall diligently pursue the work to the Physical Completion Date within the time specified in the Contract. Voluntary shutdown or slowing of operations by the Contractor shall not relieve the Contractor of the responsibility to complete the work within the time(s) specified in the Contract.




49. TIME FOR COMPLETION




The Work shall be physically complete within the time specified in the Contract or as changed by the Owner’s Project Manager.




Unless the Contract specifies otherwise, the Contract Time will be stated in “Working Days”, shall begin on the Notice to Proceed Date, and shall end on the Physical Completion Date.




Each successive Working Day, beginning with the Notice to Proceed Date and ending with the Physical Completion Date, shall be charged to the Contract Time as it occurs except a Day or part of a Day that is designated a Non-Working Day or an Owner’s Project Manager determined Unworkable Day.




The Owner’s Project Manager will furnish Contractor with a weekly report showing:




· The number of Working Days charged against the Contract Time for the preceding week




· The Contract Time in Working Days




· The number of Working Days remaining in the Contract Time




· The revised Physical Completion Date as applicable




· The number of Non-Working Days




· Any whole Days during the immediately preceding week that the Owner’s Project Manager declared to be an Unworkable Day




If the Contractor elects to work 10 hours a Day and 4 Days a week (a 4-10 schedule) and the fifth Day of the week in which a 4-10 shift is worked would ordinarily be charged as a Working Day then the fifth Day of that week will be charged as a Working Day whether or not the Contractor works on that Day. 




The Contractor will be allowed ten (10) Days after the date of each report in which to file a written notice of protest of an alleged discrepancy in the Contract Time as reported. Otherwise, the report will be deemed to have been accepted by the Contractor as correct.




Unworkable Days may be granted for unsuitable weather and such other conditions beyond the control of the Contractor that prevent satisfactory and timely performance of the Work. 




50. SUSPENSION OF WORK




The Contractor shall immediately suspend the Work or resume suspended Work only when ordered or authorized in writing to do so by the Owner’s Project Manager. The Owner’s Project Manager may suspend all or part of the Work and for such periods of time as the Owner’s Project Manager may deem proper if:




· Unsuitable weather and such other conditions beyond the control of the Contractor occur that prevent satisfactory and timely performance of the Work 




· The Contractor does not comply with the Contract or the Owner’s Project Manager’s orders




When ordered by the Owner’s Project Manager to suspend or resume Work, the Contractor shall do so immediately. 




If the Work is suspended for reason (1) above, the period of Work stoppage will be counted as Unworkable Days. The Owner’s Project Manager will set the number of Unworkable Days (or parts of Days) by deciding how long the suspension delayed the entire project. 




In order to be granted an Unworkable Day, the Contractor shall have been working vigorously on the affected work and this work shall be on the critical path as shown on the Contractor’s latest CPM schedule. The Contractor may be granted one Unworkable Day when weather or other conditions beyond the control of the Contractor prevent work for a period greater than 1/2 of a Working Day.




If the Work is suspended for reason (2) above, the period of Work stoppage will be counted as Working Days. The lost Work time, however, shall not relieve the Contractor from any Contract responsibility. 




If the Contractor believes that the performance of the Work is suspended, delayed, or interrupted for an unreasonable period of time and such suspension, delay, or interruption is the responsibility of the Owner, the Contractor shall immediately submit a written notice of dispute to the Owner’s Project Manager. No adjustment shall be allowed for any costs incurred more than 10-Calendar Days before the date the Owner’s Project Manager receives the Contractor’s written notice of protest. 




The Owner’s Project Manager will determine if an equitable adjustment in cost or time is due as provided in this Section. The equitable adjustment for increase in costs, if due, shall be subject to the limitations provided in “Payment” Section, provided that no profit of any kind will be allowed on any increase in cost necessarily caused by the suspension, delay, or interruption. 




Request for extensions of time will be evaluated in accordance with the Time Extensions and Delays Section herein. 




The Owner’s Project Manager’s determination as to whether an adjustment should be made will be final as herein. 




No claim by the Contractor under this clause shall be allowed unless the Contractor has followed the procedures defined in the Dispute Section herein.




51. MAINTENANCE DURING SUSPENSION




In preparing for or during suspensions of the Work, the Contractor shall do whatever is necessary to prevent damage to or deterioration of the Work. The Contractor’s safety and maintenance responsibilities shall remain unchanged except for those assumed by the Owner under the conditions set forth in this Contract.




52. TIME EXTENSIONS AND DELAYS




52.1. General




The Owner’s Project Manager considers the Contract Time sufficient to complete the Work. For this reason the Owner’s Project Manager will not grant a time extension for any reason other than those listed in this Section.




The Contract will be extended for a period equivalent to the actual time the Work is suspended or delayed for an excusable reason. Entitlement, length of time extension, and applicable compensation will be determined by the Owner’s Project Manager.




If the Work is suspended or delayed and the Contractor believes the reason for the suspension or delay is excusable or compensable, the Contractor shall submit to the Owner’s Project Manager a written notice requesting an adjustment in the Contract Time, in the costs, or both. To be considered, the request shall be submitted to the Owner’s Project Manager no later than ten (10) Days after the claimed suspension or delay occurs. The request shall state the reasons why the adjustment should be granted. Upon receipt, the Owner’s Project Manager will evaluate the Contractor's request and determine if the:




· The portion of the Work that was delayed 




· Is on the critical path of the critical path schedule in effect at the time as specified in this Section below




· Has increased in cost, time, or both as a result of such suspension or delay




· Delay was caused by one or more conditions beyond the control of, and were not the fault of, the Contractor or any of the Contractor’s Material person or Subcontractor at any approved tier




· The suspension was not on an Unworkable Day




· Performance was not suspended or delayed by any other cause




· Adjustment is provided for or specifically excluded, under any other term or condition of this Contract




If the Owner’s Project Manager agrees that an adjustment is warranted considering all evaluation criteria stated in items 1 through 5 immediately above, the Owner’s Project Manager will make an adjustment in Contract Time, or in cost, or in both (excluding profit) and modify the Contract accordingly. No adjustment will be allowed for any cost that was incurred by the Contractor more than ten (10) Days prior to the date the Owner’s Project Manager received the Contractor's written notice requesting an adjustment. The reasons for and times of extensions shall be determined by the Owner’s Project Manager and such determination shall be final pursuant to this Contract. Any disagreement with the Owner’s Project Manager's determination shall be pursued in accordance with the Dispute Section.




The Contractor’s accepted critical path schedule in effect at the start of the claimed delay will be used to evaluate the extent of the delay and the claimed delay’s impact on the Contract Time. The Contractor shall be responsible for showing on this critical path schedule that the change or event:




· Had a specific impact on the critical path, and except in cases of concurrent delay, was the sole cause of such impact




· Could not have been avoided by re-sequencing of the Work or other reasonable alternative




Failure of the Contractor to efficiently utilize all available time after the Notice to Proceed Date will be considered in evaluating requests for extensions of time.




The granting of a time extension or granting payment of additional compensation or granting of both will be made by Change Order, except that time extensions and/or payment of additional compensation for suspensions of the Work on Days determined by the Owner’s Project Manager to have been Unworkable Days shall be in accordance with this Section.




52.2. Non-Excusable Delays




Non‑excusable delays shall be those delays caused by factors within the Contractor’s control that could have been foreseen or avoided had the Contractor exercised due care, prudence, foresight, or diligence and pursued the Work vigorously and without unauthorized interruption. Non‑excusable delays will not entitle the Contractor to an extension of time and will not be compensable.




Non‑excusable delays include, but are not limited to:




· Delays caused by or resulting from the Contractor’s own Subcontractors or Materialpersons




· The Contractor’s lack of sufficient working capital




· The default of the Contractor




· The Contractor’s act or failure to act




· The Contractor’s failure to procure Materials or to provide labor or to perform the Work according to the Contract




· Changes, protests, increased quantities, or changed conditions that do not delay the completion of the Contract or prove to be an invalid or inappropriate time extension request




· Delays caused by Contractor submittal as provided herein




· Rejection of faulty or inappropriate equipment as provided herein




The Contract may be terminated for a non‑excusable delay.




52.3. Excusable Delays




52.3.1. General




Excusable delays shall be those delays caused by one or more factors beyond the control and without fault or negligence of the Contractor. 




Excusable delays:




· May be compensable




· Will entitle the Contractor to an extension of time:




· If the activities that are subject to the delay are on the critical path of the accepted critical path schedule in effect at that time




· The Contractor has submitted a request for an extension of time within the prescribed time limits




· Excusable delays shall be limited to:




· Acts of nature




· Acts of the public enemy




· Acts of a government in its sovereign capacity




· Acts or omissions or defaults of the Owner, or any of its officers and employees, including the Owner’s Project Manager, or of another Contractor employed by the Owner




· Unforeseeable conditions not the fault of the Contractor




· Fires or floods due to nature or other casualty for which the Contractor is not responsible




· Epidemics




· Quarantine restrictions




· Unusual transportation delays (freight embargoes)




· Strikes or combined actions of labor




· Unusually severe weather as determined by the Owner’s Project Manager: 




· Minimum requirements for unusually severe weather are monthly average temperature, precipitation, or precipitation events outside of two standard deviations of the historical weather data of the past nine years. Weather meeting the minimum requirements for unusually severe weather will be subject to evaluation based on its effect on active work. If the Contractor elects not to perform the Work during periods of normal inclement weather that does not qualify as unusually severe weather, and the Owner’s Project Manager does not grant an Unworkable Day(s), the Contractor will not be entitled to an extension of time. 




· Delays due to severe weather qualify as excusable provided that:




· The Owner’s Project Manager has not already allowed it as an Unworkable Day under this Section




· The Contractor timely filed a written notice of protest asserting that time the Owner’s Project Manager charged as a Working Day should have been allowed as an Unworkable Day or portion thereof




· The Owner’s Project Manager responded to the Contractor’s written notice of protest of the previous item above with a written notice approving that time as an Unworkable Day or portion thereof




· Any other conditions for which the Contract permits time extensions including but not limited to:




· If a change increases the time to do any of the Work including unchanged Work




· If the increased time is part of a dispute that is found to be valid




· If a dispute or claim also involves a delay in completing the Contract and the dispute or claim proves to be valid




· If a changed condition is determined to exist that caused a delay in completing the Contract




· If the Owner’s Project Manager does not approve properly prepared and acceptable Shop Drawings within the specified time frame for review




· If the performance of the Work is delayed as a result of damage by others not party to the Contract




· If the performance of the Work is suspended, delayed, or interrupted for an unreasonable time that proves to be the responsibility of the Owner or other third party contractor




· Exceptional causes not specifically identified in items above, provided the request letter proves the Contractor had no control over the cause of the delay and could have done nothing to avoid or shorten it.




52.3.2. Compensable Delays




Compensation will be provided for an increase in cost of performance of the Work (excluding profit) if the performance of all or any part of the Work is suspended or delayed for an unreasonable period of time by an act of the Owner’s Project Manager or the Owner in the administration of the Work and such act is not expressly or implicitly authorized by the Contract; or by failure of the Owner’s Project Manager or Owner to act within a time period specified in the Contract (or if no time is specified, within a reasonable time). However, no adjustment will be made under this Section for a suspension or delay if:




· The performance would have been suspended or delayed by any other cause including the fault or negligence of the Contractor




· Compensation is provided for or excluded under any other provision of the Contract (i.e. Concurrent Delays)




Compensable time extensions may be granted for reasons arising from the “CHANGES” or “CHANGED CONDITIONS (DIFFERING SITE CONDITIONS)” Contract provisions. However, a time extension granted under the “CHANGES” or “CHANGED CONDITIONS (DIFFERING SITE CONDITIONS)” Contract provisions shall not be considered a delay or suspension of the Work as defined in this Section. If the Contractor believes an excusable delay is compensable, the Contractor shall immediately submit a written request for adjustment as specified in this Section. The Owner’s Project Manager will determine if an equitable adjustment in cost or time is due. The equitable adjustment for increase in costs, if due, shall be subject to the limitations provided in the Payment Section provided that no profit of any kind will be allowed on any increase in cost necessarily caused by the suspension, delay, or interruption.




The Owner’s Project Manager’s determination as to whether an adjustment should be made will be final unless the decision is disputed in accordance with the dispute resolution procedures specified in the Dispute Section.




52.3.3. Non-Compensable Delays




Non‑compensable delays are delays to the completion of the Work arising from conditions beyond the control and without fault or negligence of the Contractor, the Owner’s Project Manager, or the Owner. Non‑compensable delays include, but are not limited to:



· Acts of nature




· Acts of the public enemy




· Fires




· Floods due to nature




· Epidemics and quarantine restrictions




· Unusual transportation delays (freight embargoes)




· Strikes or combined actions of labor




· Unusually severe weather




· Delays of Subcontractor or Material person at any tier




52.3.4. Concurrent Delays




Concurrent delays are those delays where progress on critical path activities is impeded over the same period of time due to causes attributable to both the Contractor, and Owner’s Project Manager or Owner. In the event of a concurrent delay, neither party shall be entitled to compensation from the other over the period of time that concurrency of delay exists. 




53. FINAL PAYMENT




Acceptance by the Contractor of the final payment shall be and shall operate as a release to the Owner from the Contractor:




· All claims and all liabilities of the Owner, other than claims in stated amounts which have been asserted pursuant to the Dispute and Claim Resolution process as described in the Dispute Section




· For all things done or furnished in connection with the Work




· For every act and neglect by the Owner




· For all other claims and liability relating to or arising out of the Work




A payment (monthly, final, or otherwise) shall not:




· Release the Contractor or the Contractor's Surety from any obligation required under the terms of the Contract or the Contract Bond




· Preclude the Owner from recovering damages, setting penalties, or obtaining such other remedies as may be permitted by law




54. DEMURRAGE




Once a shipment date has been mutually agreed, the product is prepared for shipment, or the product has been shipped; and if the product cannot be received by the Owner when ready due to any cause not attributable to the Proposer, Owner will immediately notify Proposer and then Proposer will make arrangements to either ship Products to a storage facility, including a facility within the place of manufacture, or to an agreed freight forwarder. Proposer shall ensure that all storage conditions are satisfied for the safe long term storage of the product per the Proposers previously documented storage requirements. If Proposer places Products in storage the following conditions shall apply:




54.1. Proposer Product Storage Conditions




· Title and all risk of loss or damage shall remain with the Proposer




· Any amounts otherwise payable to Proposer upon delivery or shipment shall be payable upon presentation of Proposer’s invoices




· All expenses and charges incurred by Proposer, such as preparation for and placement into storage, handling, inspection, preservation, insurance, storage, demurrage, removal and any taxes shall be payable by Owner upon submission of Proposer’s invoices




· When conditions permit and upon payment of all amounts due hereunder, Proposer shall promptly resume delivery of Products to the originally agreed point of delivery. 




54.2. Proposer Transit Responsibility




When a Product is in transit and cannot be delivered to the designated location (for example to the equipment pad) due to any cause attributable to the Proposer, the Proposer shall be fully responsible for all expenses and charges, such as for preparation for and placement into storage, handling, inspection, preservation, insurance, storage, demurrage, removal and any taxes and any related expenses incurred by the Owner; and when conditions permit, Proposer shall promptly resume delivery of Products to the originally agreed point of delivery. As applicable, Proposer shall ensure that all storage conditions are satisfied for the safe storage duration of the product per the Proposers previously documented storage requirements. 



55. Site Security




Unless otherwise negotiated, site security for the Contractor’s equipment shall be the sole responsibility of the Contractor.
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MASTER EQUIPMENT SPECIFICATION 




1 GENERAL PROJECT DESCRIPTION 




The Seattle City Light (Owner), Denny Substation project is located in the City of Seattle. The 
project site lies in the north downtown Seattle area within the boundaries of John Street to the 
north, Denny Way to the south, Minor Street to the west, and an alley to the east. Pontius Street 
runs north to south through the project site, and will be vacated for the purposes of this contract. 




1.1 This specification covers the requirements for furnishing, installing, testing and 
commissioning, for a coordinated package of major equipment for the Denny Substation. 
The Denny Substation is located in north downtown Seattle and is in a densely populated 
area with limited space available for the ultimate substation equipment arrangement. The 
station will be designed with the requirement to minimize space to the extent practical. To 
this end, the station will consist of low profile equipment with the connecting bus system 
being primarily of underground cable.  




1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor 
with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV 
Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 
13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, 
(TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the 
interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system 
frequency is 60 Hz. 




1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site 
down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of 
the new equipment and tested by others. Contractor shall make provisions for termination 
of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-
and-a-half line up. The existing 115kV HPFF cable will remain in service throughout 
construction and will be cutover when the equipment and protection are ready for service. 
For more definition concerning the Initial and Ultimate Arrangements, and cable routing, 
refer to the drawings in EXHIBIT E of this document.  




1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to 
help the Owner meet its goals and objectives and provide alternative approaches while 
meeting the Owner’s performance requirements. 




1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 
4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to 
adequately plan and execute the project to meet the project schedule and to do everything 
possible to coordinate with all parties on the project team to prevent any delays. Proposals 
which indicate a revised schedule that does not meet the Owner’s requirements may be 
rejected. 
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2 SCOPE OF WORK 




2.1 Contractor will be responsible for performing studies, investigations and calculations 
required to determine the best, technically performance based, equipment package and 
ratings based on the information provided in these specifications and the information 
provide in the technical specifications, EXHIBIT A series. Contractor shall be responsible 
for furnishing, installing, and testing the following equipment: 




 (1 Lot) 115kV Gas-Insulated Switchgear (GIS), 3 sections, BAAH 
 (1 Lot) 115kV Solid Dielectric Cable and Terminations between all Contractor-furnished 




equipment 
 115kV Line Reactors (series) with integrated GIS (requesting alternate proposals for gas-




insulated and oil-insulated reactor) 
 (TBD) 115kV – 13.8kV Power Transformers 
 (1 Lot) 13.8 Distribution Switchgear 
 13.8kV Grounding Transformers 
 (TBD) 13.8kV Capacitor Banks 
 (1 Lot) 13.8kV Solid Dielectric Cable and Terminations between all Contractor-furnished 




equipment. SCL EXHIBIT A9 series cable specifications apply; however, the Contractor 
may use other standard conductor sizes. 




2.1.1 These items are further described and specified in the Technical Specifications in 
EXHIBIT A series of this document. 




2.1.2 Contractor shall provide continuous and emergency ratings, and damage curves for 
all supplier furnished equipment and HV and MV cable. Emergency ratings shall 
be provided for; 15 min, 30 min, one (1) hour, and two (2) hour time periods. In 
addition to the major equipment described above, the Contractor shall also provide 
all related items, components, materials, etc, that are required for complete 
installation and operation of the equipment and system components, except as may 
be otherwise specified in these specifications. Please refer to SCL Facility Rating 
Methodology, Exhibit A9. Auxiliary equipment shall not be a limiting factor in 
equipment ratings. An adjacent component (termination, cable, etc) shall not limit a 
transformer or reactor rating. 




2.1.3 Contractor shall provide and install cable supports in the cable vaults for 
Contractor furnished cable. 




2.1.4 Contractor shall make the final connection of all Contractor furnished equipment to 
the Owner furnished grounding system including connection of cable ground 
shields. 




2.1.5 While Owner shall take the lead for energization, the Contractor’s Technical 
Service Advisor or qualified representative shall be on site for energization and 
initial loading of the Contractor furnished equipment. 




2.1.6 Each piece of equipment shall have sessions for field personnel training by a OEM 
or qualified field service technician as described herein.  Training sessions shall be 
for staff that operate and maintain similar or related equipment at the Owner. 
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2.1.7 Contractor shall provide all control and instrumentation cabling from 115kV GIS 
to LCC, 115kV line reactor/GIS to LCC. 




2.2 The Contractor shall be responsible for construction power and offsite lay down area 
(including security). 




2.3 Owner will provide 120/208 VAC and 125 VDC power supply (including cables) from 
panelboards to Contractor furnished equipment.  The Contractor shall provide AC and DC 
panelboards in the switchgear control room for circuit distribution for the building, 
breakers and controls. 




2.4 For Owner Furnished Material and Equipment, refer to the Division of Responsibility in 
EXHIBIT D. 




3 CODES, STANDARDS, & QUALITY ASSURANCE 




3.1 The Applicable codes and standards listed below should be considered part of this 
specification. The latest revision in effect at the time of this inquiry shall apply for all 
standards referenced.  It is intended that the most current codes apply and will be used by 
the Contractor. 




 American National Standards Institute, Inc. (ANSI) 
 American Society of Mechanical Engineers (ASME) 
 American Society for Testing and Materials (ASTM) 
 American Welding Society (AWS) 
 Institute of Electrical and Electronics Engineers (IEEE) 
 International Electrotechnical Commission (IEC) 
 National Electrical Manufacturers Association (NEMA) 
 National Electric Code (NEC) 
 National Electric Safety Code (NESC) 
 National Fire Protection Association (NFPA) 
 Underwriters Laboratory (UL) 
 Occupational Safety and Health Administration (OSHA) 
 Washington Administrative Code (WAC) 




3.2 The Contractor shall furnish and install the equipment stated in these specification in 
accordance to industry standards or Owner specifications, whichever is most stringent.  It is 
the Contractor’s responsibility to verify all environmental/seismic conditions for the site. 
Where additional information is need for design or installation, the Contractor shall request 
such information from the Owner in advance as to avoid disruption of the project schedule. 




3.3 In the event of a conflict between these Specifications and other applicable requirements, 
the Contractor shall ask for, and receive, a written clarification from Seattle City Light 
(SCL) before proceeding with the portion of work that is under question. 




3.4 Conflicting Information and Interpretation of Specification 
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3.4.1 Any person contemplating submitting a Proposal for the Work covered by the 
Contract who is in doubt as to the meaning of any part of the Specification shall at 
once request clarification prior to submitting his/her Proposal. Changes to the 
Specification will be made only by formal addenda issued by the Owner. The 
Owner will not be responsible for any other interpretation. 




3.4.2 Where compliance with two or more standards is specified, the standards may 
establish different or conflicting requirements for minimum quantities or quality 
levels; in this case the most stringent shall apply. Refer requirements that are 
different, but apparently equal, and uncertainties to the Owner for a decision before 
proceeding. 




4 INSPECTIONS AND FACTORY ACCEPTANCE TESTS 




4.1 Shop Inspection and Assemblies  




4.1.1 The Owner or its representative will have the option of inspecting the Contractor-
supplied equipment at any phase of the manufacturing process. No major piece of 
equipment shall be shipped from the Contractor's shop until it has been inspected 
by the Owner or the Owner's representative, unless the Owner approves of such 
shipment in writing. Critical dimensions and clearances shall be measured and 
recorded by the Contractor on illustrated shop inspection forms, showing both the 
design dimensions and the actual measured dimensions. Copies of all shop 
inspection forms shall be furnished to the Owner prior to shipment of equipment 
from the Contractor's shop. 




4.1.2 All Contractor-furnished equipment that can be assembled in the shop shall be so 
assembled to verify the design, construction, and machining for proper alignment, 
fits, and clearances. Parts shall be properly match-marked, identified, and doweled 
to assure correct assembly and alignment in the field. Prior to major shop 
assemblies, the Contractor shall submit an outline of the procedures it plans to 
perform. The Owner or its representative will have the option of witnessing said 
procedures. 




4.1.3 It is the intent of the Owner to perform several plant inspections. 




4.2 Factory Acceptance Tests (FAT)  




4.2.1 All major equipment shall be tested at the factory in accordance to latest industry 
standards.  The Contractor shall notify the Owner and provide a factory test 
procedure at least six (6) weeks in advance of said tests, in order that the Owner 
may exercise the option of witnessing these measurements and tests unless waived 
in writing. Reports of all witnessed tests shall be signed by the witnessing 
representatives of both the Contractor and the Owner.  




4.2.2 The Contractor shall coordinate with the Owner for actual FAT dates (within 4 
weeks of test dates) so that travel arrangements and coordination may occur. 




4.3 Inspection of Work and Material 
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4.3.1 At all times, authorized representatives of the Owner shall have access to all places 
where Work is being done or where materials or equipment are being 
manufactured, stored, or prepared under this Specification and the Contractor shall 
facilitate unrestricted inspection of such materials, equipment, and work, including 
full access to purchasing and engineering information but not including price 
information. The Owner shall be furnished with such information as the Owner 
may require regarding materials used and the process of manufacture for the 
various items of equipment. Inspections of equipment or materials during 
manufacture will be performed by the Owner solely in an effort to detect 
discrepancies and defects as early as possible when they can be most readily 
corrected.  No acceptance of equipment or materials shall be construed to result 
from such shop inspections. Any inspections or tests or waivers thereof shall not 
relieve the Contractor of responsibility for meeting all requirements of this 
Specification. 




4.3.2 If the Specification, the Owner's instructions, laws, ordinances, or any public 
authority requires any work to be specially tested or accepted, the Contractor shall 
give the Owner timely notice of its readiness for inspection and, if the inspection is 
by an authority other than the Owner, of the date fixed for such inspection. 
Inspections by the Owner will be made promptly, and where practicable, at the 
source of supply. If any work should be covered up (i.e., the work continued to a 
point where inspection of any required aspect becomes difficult or requires partial 
reversal of the work) without acceptance or consent of the Owner, it must, if 
required by the Owner, be uncovered for examination and properly restored at the 
Contractor's expense, unless the Owner has unreasonably delayed inspection. 




4.3.3 Re-examination of any work may be ordered by the Owner and, if so ordered, the 
work must be uncovered by the Contractor. If such work is found to be in 
accordance with the Specification, the Owner shall pay the cost of reexamination 
and replacement. If such work is not in accordance with the Specification, the 
Contractor shall pay such cost. 




4.4 Final Inspection and Acceptance  




4.4.1 The Contractor shall be responsible for all the Work under this Contract until all 
fabrication and installation Work required by this Contract is complete (including 
unloading of all parts at the delivery site), continuously protecting all equipment 
and components from loss or damage. The Contractor shall also furnish before the 
time of shipment any recommendations for unloading, handling, and special 
precautions to be observed in protection of the equipment while stored at the site 
and or in transit to the site. The Contractor shall exercise care in performing all 
onsite work so as not to cause any damage to abutting property and/or adjacent 
facilities. 
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5 CONTRACTOR TECHNICAL SERVICE ADVISOR (TSA) 




5.1 Responsibility  




5.1.1 The Contractor will furnish a qualified and competent Technical Service Advisor, 
who shall be fluent in the English language (verbal and written), to assist the 
Owner and provide direction for installing, field testing and commissioning the 
equipment purchased under this Contract. The services of the Technical Service 
Advisor shall include provision of any special tools as may be required to install 
any of the equipment purchased under this Contract. The Technical Service 
Advisor shall be on site continuously during installation and commissioning of 
equipment provided by the Contractor. The Technical Service Advisor shall 
provide direction, to the crew performing the actual installation, through the 
Owner. 




5.1.2 The Technical Service Advisor shall meet no less than weekly (daily 
communication is anticipated) with the Owner to review and coordinate installation 
activities for the upcoming week. In addition, the Technical Service Advisor shall 
meet daily with the Owner to briefly review the following day’s installation 
activities.  The Owner will keep the Technical Service Advisor informed of any 
Owner planned activities that could impact the Equipment installation. In the event 
of any problems or difficulties, more frequent meetings shall be scheduled. 




5.2 Coordination with Others 




5.2.1 The Technical Service Advisor shall comply with all accident-prevention 
procedures as directed by the Owner for the control and safety of the Owner's 
personnel, Owner's contractors, and Contractors' personnel, property, equipment, 
and visitors to the job site. 




5.2.2 The Technical Service Advisor shall coordinate with the Public Works Contractor 
during the course of the project regarding deliveries, access, safety, construction 
fabrication, installation of materials and equipment, testing including any items that 
may require interaction and coordination. Advanced coordination to the extent 
possible is expected to minimize impacts to each other’s work.  Correspondence on 
key items shall be in writing and shall involve the Owner. 




5.3 Training 




5.3.1 In addition to technical competence, the Contractor shall ensure that the Technical 
Service Advisor has current training in the following prior to arrival to the site; 




5.3.1.1 First Aid and Cardio-Pulmonary Resuscitation (CPR); 




5.3.1.2 Confined Space Operations and Confined Space Rescue for employees 
who may enter or work in a Confined Space; 




5.3.1.3 Electrical Hazard Recognition when appropriate; 




5.3.1.4 OSHA; 




5.3.1.5 Any WAC requirement relevant to the work being done. 
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6 SAFETY 




6.1 General 




6.1.1 All Contractor staff shall be appropriately trained in their area of work or area of 
work for which they are supervising.  Under no condition shall the Contractor staff 
work or perform supervision without adequate training and experience. 




6.1.2 The Contractor shall be responsible for the safety of its Technical Service Advisor. 
The Contractor shall take all necessary safety and other precautions at all times to 
prepare for and perform the work in a safe manner and to protect people from 
illness or injury and prevent property damage. Nothing in this Contract shall be 
construed as imposing any duty upon the Owner or any of its employees with 
regard to, or as constituting any express or implied assumption of control or 
responsibility over, project site safety, or over any other safety conditions relating 
to employees or agents of the Contractor or the public. 




6.1.3 Refer to EXHIBIT H SCL SAFETY MANUAL for minimum safety requirements. 




6.2 Additional Safety Requirements 




6.2.1 The Contractor shall be responsible for the following requirements: 




6.2.2 Ensuring that the Technical Service Advisor comply with the Owner’s Health and 
Safety Plan, as well as other pertinent safety standards and rules; 




6.2.3 Ensuring that the Technical Service Advisor properly utilizes all protective 
clothing, safety equipment, materials, tools, supplies, apparatus, and systems 
required to safely perform the work, at no expense to the Owner; 




6.2.4 Participate in daily job briefing and/or tailgate meetings. At such daily meetings, 
the Contractor shall provide the Owner's representative all relevant information on 
the work to be performed, its location, and the equipment to be used; 




6.2.5 Participate in job site safety meetings on a regular basis as required by law and the 
Owner (Exhibit H). 




7 SCHEDULES, PROCEDURES AND REPORTS 




7.1 Schedule: 




7.1.1 Within four (4) weeks of award, the successful Contractor will provide a detailed 
schedule for the project which will include further definition of the following: 




7.1.1.1 Studies & Engineering 




7.1.1.2 Submittal Drawings 




7.1.1.3 Owner Drawing Reviews 




7.1.1.4 Second Review Submittal Drawings 




7.1.1.5 Owner Final Reviews 




7.1.1.6 Final Drawings & Documentation Submittals 




7.1.1.7 Fabrication 
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7.1.1.8 Factory Acceptance Test 




7.1.1.9 Shipment & Delivery 




7.1.1.10 Assembly 




7.1.1.11 Testing 




7.1.1.12 As-Builts Drawings and Documentation 




7.1.1.13 O&M Manuals & Final Drawings 




7.1.1.14 Energization 




7.1.2 The schedule shall be maintained and updated on a monthly basis or when 
impacted by five (5) or more days. 




7.1.3 Refer to EXHIBIT C for the project milestone schedule. 




7.1.4 The Contractor schedule shall incorporate and comply with the submittal, and 
equipment delivery dates specified in Schedule of Submittals. The schedule shall 
be in the form of a Gantt bar chart, providing clear definition of activity 
descriptions, appropriate interactivity linkages (predecessor/successor 
relationships), beginning and end dates, and critical-path activities. The schedule 
shall be written using Microsoft Project software, or a similar application approved 
by the Owner, that has the capability of graphically showing actual progress 
against an original baseline.  




7.1.5 Activities shall include all major design, fabrication, assembly, delivery, and field 
installation tasks, with milestones clearly indicated. Milestone dates shall include 
all required submittals, equipment deliveries, and completion of major portions of 
work. For submittals, adequate time for Owner review, as specified for the 
particular submittal, shall be included.  




7.1.6 This schedule, when approved by the Owner, shall be retained as a baseline for 
monitoring actual contract performance and will be used for determination of 
liquidated damages for late submittals, delivery and field installation. The schedule 
baseline shall remain unchanged for the duration of the Contract until and unless a 
Change Order is issued by the Owner authorizing a revision to the baseline 
schedule.  




7.1.7 The Contractor may provide submittals ahead of the dates specified in the 
Contractor’s implementation schedule, provided that all related descriptive 
information and details required by the Owner for review are included. A submittal 
prematurely submitted which does not include the related information will not be 
counted as meeting the submittal schedule. 




7.2 Field Installation Procedure 




7.2.1 The Contractor shall submit, for the Owner’s review and approval, a detailed field 
installation procedure for all equipment provided by the Contractor. The procedure 
shall describe the step-by-step activities required to install the equipment and 
integrate it into the Owner’s system, including any special precautions that may be 
required. This procedure shall be submitted with a schedule that identifies the 
Contractor’s estimate for the amount of time needed for each step of the procedure. 
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7.3 During Construction Drawing Updates (As Builts) 




7.3.1 The Technical Service Advisor shall continuously document all approved changes 
to the Contract Drawings during installation on two (2) complete sets the Contract 
Drawings. Drawing updates must be within 2 days of actual work.  Use red for 
additions, green for deletions and blue for comments and note.  Markups shall be 
thorough and complete (essentially ready for CAD).  For example, if a change is 
made to a plan view, the corresponding section view and material item is also 
expected to be revised.  Same would apply to electrical schematic, cabling and 
wiring diagrams. 




7.3.2 At the conclusion of the installation of each construction component, these “red-
lined drawings” shall be reviewed by the Technical Service Advisor and the Owner 
to assure adequate and legible documentation has been made.  




7.4 Commissioning Procedure  




7.4.1 Sixteen (16) weeks prior to field testing of the first equipment, the Contractor shall 
provide a written commissioning procedure for the Owner’s review, outlining the 
steps required for preparing the equipment (all Contractor furnished equipment) for 
energization. The commissioning procedure shall contain specific instructions used 
to validate the operational performance of the Equipment, for review by the Owner. 
The Owner will have fifteen (15) days to review and return, with comments, if any, 
to the Contractor. If revisions to the test procedure are required, the Contractor 
shall make the revisions and resubmit within ten (10) days for review by the 
Owner. The Owner will have ten (10) days to review and the Contractor shall then 
have ten (10) days to revise and return to the Owner. The final commissioning 
procedure shall be provided fifteen (15) days prior to field testing of the first 
equipment.  




7.4.2 The Contractor shall work jointly with the Owner to review and develop an Outage 
Plan for energization for the substation and Contractor furnished Equipment.  The 
outage plan shall have a step by step sequence of switching procedures which will 
in turn coordinate with the Commissioning Plan. 




7.4.3 The Contractor shall verify in writing to the Owner that the Contractor furnished 
equipment has been properly assembled and tested and is ready for energization.  
The Owner then will energize the equipment with Contractor approval.  The TSA 
shall be present for no-load and loaded equipment energizations.  




7.4.4 After the Equipment has been installed, the Owner's no-load activities completed, 
and before the Equipment is considered ready for commercial operation, the 
Contractor shall verify in writing that the equipment has been installed and 
adjusted properly and in accordance with Contract drawings, and that it will 
function safely and properly under continuous, full-load operation. At the 
conclusion of operational testing and checkout by the Owner, the Equipment shall 
be energized at rated voltage no-load energization, and, after 24 to 48 hours, at the 
discretion of the Owner, released for commercial operation. 
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7.4.5 Commissioning Report: Within two (2) days after initial energization of each 
Equipment item, the Contractor shall provide two (2) copies of the Technical 
Service Advisor’s daily report log to the Owner. The report log shall document 
daily installation progress, safety notations, operational test results, and deviations 
and/or Owner-approved changes to the Contractor’s original installation procedure. 




8 SITE ACCESS 




8.1 The site will be accessed from John Street on the North side of the project site. Access from 
other streets adjacent to the site will only be allowed on an emergency basis. 




9 STAGING/UNLOADING AND STORAGE 




9.1 Contractor shall coordinate all staging and unloading with the Owner and shall conform to 
Owner requirements for working hours, disruption of traffic, etc.  




9.2 The site has very limited space for storage and only minor items may be kept at the site as 
coordinated with the Owner.  The Contractor shall be responsible for offsite storage and lay 
down area (including security) as needed. 




10 COORDINATION OF WORK 




10.1 Contractor shall coordinate construction schedule and operations with Owner. Contractor 
shall develop a plan for coordinating all required work with the Owner, including all 
permitting and cutovers. This plan will be reviewed and approved by the Owner. 




10.2 Should construction work, or work of any other nature, be underway by other forces or by 
other contractors within or adjacent to the limits of the Work at the time of this Contract, 
the Contractor shall cooperate with all such other contractors or forces to the end that any 
delay or hindrance to their work will be minimized. 




10.3 The Owner reserves the right to perform other or additional work, within or adjacent to the 
limits of the Work specified, at any time by the use of other forces. Contractor shall 
coordinate with the Owner and any of the Owner's forces, or other forces, engaged by the 
Owner.  




10.4 Contractor shall coordinate use of premises and access to site with other contractors, 
utilities, and the Owner's forces. Owner has final authority over coordination, use of 
premises, and access to site. 




10.5 Contractor shall cooperate with contractors for other area work, not included in this 
Contract, but which may take place during a common construction period. 




10.6 The Owner Project Manager shall be the point of contact for all project coordination. 
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11 DIVISION OF RESPONSIBILITY 




11.1 Refer to EXHIBIT D 




12 ENVIRONMENTAL 




12.1 Site Environmental Data 




12.1.1 Elevation Above Sea Level 125 ft 




12.1.2 Maximum ambient Temperature 104 ̊ F 




12.1.3 Minimum Ambient Temperature 0 ̊ F 




12.1.4 Humidity (Average) 85% 




13 SEISMIC REQUIREMENTS 




13.1 The Equipment shall comply with the requirements of IEEE Standard 693 high seismic 
qualification level in addition to the requirements of this section.  The more severe 
requirement shall govern the design. 




13.2 The performance objective for this equipment is to be designed, fabricated and installed 
such that there is neither structural damage nor loss of function immediately after an 
earthquake when subjected to design seismic loads occurring with dead and normal 
operation loads. 




13.3 Seismic Qualification 




13.3.1 Qualification of all Contractor furnished Equipment and  all appendages 




13.3.2 Equipment analysis shall use the associated referenced Annex from IEEE 693. 




13.3.3 Members, plates and connections shall be designed in accordance with the AISC 
Steel Construction Manual – 14th edition. 




13.3.4 Tank and tank components shall be designed for earthquake loading in both the 
vertical and horizontal directions located at the center of gravity (CG). These 
forces shall be combined in order to produce the worst case loading for each 
component, attachment and connection. The load combinations for determining 
shear and overturning demand shall be as follows: 




13.3.4.1 (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG) 




13.3.4.2 (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG)  




13.3.5 Appendages such as radiators, surge arresters, control cabinets, etc. shall be 
analyzed using the same values listed above and multiplied by 3.  Base of 
appendage shall be considered as point of lowest connection. Natural frequency of 
appendages, including structural supports, shall not exceed f = 33 hertz. 
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13.3.6 Calculations and free body diagrams shall be provided per IEEE Standard 693 
Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, 
attachments and connections. 




13.3.7 Connecting elements transferring loads to the foundation or first support shall be 
designed using the same values above and multiplied by 2. 




13.4 Qualification of Equipment Bushings  




13.4.1 Bushings shall be qualified by static pull test, as specified in IEEE Standard 693 
A.1.2.4. Bushings of composite construction may require additional testing per 
A.1.2.5. 




13.5  Qualification of Current Transformers 




13.5.1 Current transformers shall be qualified by dynamic analysis, as specified in IEEE 
Standard 693 A.1.3.3 and Annex F. 




13.6 Qualification of Gas Insulated Switchgear 




13.6.1 GIS shall be qualified by Static Coefficient Analysis requirements of IEEE 693 
A.1.3.2 and Annex N. 




13.7 Qualification of Cable Terminations 




13.7.1 Cable Terminations shall be qualified by Static Pull Test requirements of IEEE 693 
A.1.2.4 and Annex N. 




13.8 Qualification of Surge Arresters 




13.8.1 Surge arresters shall be qualified according to the requirements of IEEE 693 Annex 
K, except with loading modified per this section 




13.9 Acceptance Criteria 




13.9.1 The qualification will be considered acceptable upon review of the Seismic Test – 
Qualification Report and the Seismic Analysis Report provided that the 
requirements given in IEEE Standard 693 Section D.5.1 and D.5.2 are satisfied. 




13.10 Submittals 




13.10.1 A Seismic Test – Qualification Report conforming to IEEE Standard 693 Section 
A.5 and Annex T shall be signed by a qualified specialist and submitted for review 
by Seattle City Light with the physical drawing submittal package. The report 
(using English units) is to include; tests, test plan and results, calculations, seismic 
outline drawing, charts, and all records required in this specification. The Owner 
will be allowed twenty (20) days to review and changes in the equipment design 
may be required. This submittal shall be issued with the first set of Equipment 
outline approval drawings from the Contractor rather than with the final drawings. 
Proceeding with detail design w/o approval of the seismic report shall be at the risk 
of the Contractor. 
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13.10.2 A Seismic Analysis Report conforming to IEEE Standard 693 Section A.6 and 
Annex S shall be signed by a qualified specialist and submitted for review by 
Seattle City Light with the physical drawing submittal. The report (using English 
units) is to include; calculations, seismic outline drawing, charts, and all records 
required in this specification. 




13.11 Statement of Responsibility: As part of the bid submittal the Equipment supplier shall 
submit a written statement of responsibility to the Owner. The statement of responsibility 
shall contain the following: 




13.11.1 Acknowledgment of awareness of the special requirements contained in this 
seismic specification. 




13.11.2 Acknowledgment that control will be exercised to obtain conformance with the 
requirements of this specification section. 




13.11.3 Provide references of at least (3) Equipment projects in recent history where design 
and testing conformed to the seismic requirements of IEEE Standard 693. 




13.11.4 Identification and qualifications of the person(s) who will be performing testing 
and analysis as required in this specification. 




14 NAMEPLATES & LABELS 




14.1 Nameplates shall be provided on the face of each panels/cabinets, AC and DC panelboards, 
fused circuits, and all other components provided by the Contractor.  Nameplates shall be 
made of laminated phenolic material having engraved letters extending through the black 
face into the white layer.  Nameplates shall be permanently secured. 




14.1.1 Panel/Cabinet names: 3/4” lettering 




14.1.2 AC/DC panelboards, Charger 1, Charger 2, etc.: ½” lettering. 




14.1.3 Panel/Cabinet device names: 3/16” lettering. 




14.1.4 Rear cabinet/device names: 3/16” lettering. 




14.2 Nameplates shall be located and positioned such that they will be easily accessible and 
visible, and the information thereon shall be clearly legible to the naked eye. 




14.3 Nameplates shall be secured with stainless steel screws to allow for future changes. 




14.4 The Contractor shall submit a list of nameplates to the Owner for approval.  The list shall 
contain the nameplate description, size, and location. 




14.5 All devices, including those that do not require nameplates on the front panel, such as 
terminal blocks and fuse blocks, shall be labeled on the panel adjacent to the device.  The 
labels shall be self-adhesive with printed device designations corresponding to those used 
on the wiring diagrams. 
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15 DESIGN AND PERFORMANCE CRITERIA 




15.1 This section provides general electrical performance requirements as a basis for electrical 
design options for Seattle City Light’s (SCL) Denny Substation.  The Contractor shall 
perform and document the necessary studies to determine the related equipment parameters 
listed in EXHIBIT B.  An abbreviated list of the related electrical equipment ratings is 
included at the end of this Design and Performance Criteria Section.  Also refer to the 
detailed equipment specification documents, EXHIBIT A series for the main power 
transformers, switchgear, grounding transformers, capacitor banks, line reactor, and GIS 
equipment.  Contractor shall perform all studies necessary to design a fully functioning 
system and these studies shall be submitted with their proposal.  At a minimum the 
Contractor shall perform the following electrical studies:  




15.1.1 Power Flow 




15.1.2 Short Circuit 




15.1.3 Harmonic Screening 




15.1.4 Switching Transient 




15.1.5 Insulation Coordination 




15.1.6 CT Selection Report (verify adequacy of ratios, saturation and burdens – may be 
submitted prior to or with the first drawing submittal packages) 




15.2 System Data and Project Phasing 




15.2.1 System data to assist in performing studies are provided as attachments to this 
specification document.  The project will be completed in three or more phases.  
These are illustrated in the data provided in the attachment.  Note that these 
drawings show the Denny Substation 115 kV switching equipment in a breaker and 
a half scheme.  This breaker arrangement is required for the 115 kV side of the 
station. The 13.8 kV topology is discussed in the next subsection.  The data to be 
used for studies are listed in the table below. 
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Data List for System Modeling 




Item Description/Notes Filename 




Single Line 




Drawing of Phase I of the Denny 
Substation Project (Dashed lines show 
ultimate buildout. See drawings below 
for more information about phases of 
implementation. 




E-500.pdf, E-501.pdf 




Relay Single 
Lines 




Drawings showing typical 
configuration and protection schemes 
for the example system topology. 




E-506 to E-516, E-525 to E-527 




ASPEN 
Model 




ASPEN short circuit model of the 
ultimate project buildout.  Note that 
the impedances of the 230:115 kV 
transformers for the ultimate buildout 
are estimated; however, the 
impedances of these transformers and 
other system impedances should not 
be changed for any of the electrical 
studies. 




Denny_Ultimate_2012_PE_A.olr 




PowerWorld 
Model 




PowerWorld load flow model of the 
ultimate buildout. 




22HS2_DennyPhase3_NS2300_1N1.pwb 




 




15.3 Topology and Redundancy Requirements  




15.3.1 Please refer to the single line drawings in EXHIBIT E. These drawings show an 
example topology typically used for SCL’s urban substations which feed 
networked distribution systems.  Proposed designs are not limited to this topology, 
but must provide the same level of redundancy and operational flexibility while 
meeting design criteria.  The characteristics from this drawing that are required 
include: 




15.3.1.1 Subnets: SCL operates a 13.8 kV underground distribution secondary  
network in the downtown Seattle area.  The network is broken up into 
subnets where each subnet is comprised of six (6) completely separate 
13.8 kV feeders.  Subnets extend into the distribution network and 
service a variety of loads and locations.  A single load may be fed by 
up to four (4) network transformers; the secondary side of the network 
transformers are tied together to improve customer reliability and each 
network transformer is fed from a different 13.8 kV feeder within a 
given subnet.  To prevent currents from circulating from one 13.8 kV 
feeder to another 13.8 kV feeder through the network transformers, all 
the 13.8 kV feeders within a subnet must be tied to the same source.   
The Denny substation will provide power to five subnetworks: South 
Lake Union (SLU) 1 and 2, and Denny Triangle (DT) 1, 2, and 3.  
Each subnet has a maximum capacity of 45 MVA.  Refer to example 
subnet under Exhibit F Drawings. 
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15.3.1.2 13.8kV Bus Arrangement:  The bus is presently shown to be an 8-
breaker ring with the feeders of each subnet spread across the ring.  
Only one feeder per subnet may be connected to a bus section so that 
the loss of any given bus section results in only an N-1 contingency for 
the subnets.  The bus must therefore be contiguous so each feeder in a 
subnet is fed from the same source to prevent circulating currents 
within a subnet.  Operations and protection systems must prevent split 
bus configurations except for short time periods following a 
contingency.   The design must allow energized buses to be restored to 
a contiguous configuration within 15 minutes.  A ring bus containing 
less than eight (8) breakers would risk an N-2 contingency for the 
subnets if a bus breaker were to fail; the failure of a bus breaker would 
remove two adjacent bus sections and two feeders from any subnet 
connected to those bus sections from service.   




15.3.1.3 Capacitor Placement:  Capacitor banks should be distributed across 
non-adjacent bus sections for reliability (for example: loss of a single 
bus section including attached capacitor banks should not result in loss 
of more than 25% (arbitrary number) of the total installed capacitive 
compensation).  Total installed capacitance and capacitor sizing must 
meet the power factor and voltage requirements listed in the next two 
sections.  It is the responsibility of the Contractor to determine whether 
a stepped capacitor bank is required to control harmonics. 




15.3.1.4 Grounding Banks: Grounding transformers should be distributed across 
non-adjacent bus sections to prevent the loss of more than one 
transformer for the breaker failure of a bus breaker. 




15.4 Load and Power Factor Requirements 




15.4.1 The Denny substation 13.8kV equipment must be capable of serving a total load of: 




 2017 – 50 MVA 




 2018 – 100 MVA 




 2019 – 110 MVA 




 2020 – 125 MVA 




 2035 – 225 MVA 




Note: Future 26kV load of 180 MVA 




15.4.2 The substation must be capable of serving these loads for normal and all N-1 
substation conditions while meeting the performance criteria in subsequent sections 
of this document.  Breaker failure shall not result in loss of more than one source or 
ability to serve the load. 
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15.4.3 Uncorrected load power factor is approximately 0.92 lagging.  The substation must 
include reactive compensation to achieve a power factor of between 0.99 leading or 
0.99 lagging as measured at the high voltage terminals of the main substation 
transformers.  This power factor range must be obtainable for no-load through full-
load conditions.  Reactive compensation solutions must not introduce resonant 
frequencies near 60 Hz or cause harmonic performance to exceed IEEE Standard 
519 limits.  Reactive compensation solutions (including capacitors) must comply 
with the voltage requirements of the next section.  




15.4.4 The Owner’s preferred alternative is to have 4 transformers serve the 13.8kV load. 
The Contractor is also requested to propose an alternative using 3 transformers to 
serve the 13.8kV load. Transformers shall be equally loaded and no transformers 
shall be in an on-line, hot standby position. 




15.4.4.1 The ultimate total transformer nameplate capacity shall be provided per 
IEEE Std C57.12.00 and shall at a minimum be capable of supplying 
225 MVA of load without any accelerated loss of life. A minimum size 
of 60 MVA at their top rating (OA/FA/FA) but other alternate sizes 
would be considered if beneficial to the Owner. 




15.4.4.2 Under N-1 conditions, the remaining transformers will serve 225 MVA 
of load at peak based on the load curve and temperature data shown in 
EXHIBIT I MAX LOAD MAX TEMP PROFILE with a small amount 
of accelerated loss of life resulting from serving a peak load day in this 
condition. Minimal loss of life may be acceptable (less than one 
additional day loss of life for that day for a peak day using IEEE 
C57.91 methodology with insulation Life of 180000 hours or 20 years 
with % loss of life rate = .0133%/24 hours). 




15.4.4.3 In N-2 conditions, loss of life will be anticipated; the Contractor will 
provide the loss of life data using same methodology cited above. 




15.5 Loss Evaluation (Transformers, Line Reactor, Grounding Banks as applicable) 




15.5.1 Load and no-load losses shall be evaluated as follows: 




15.5.1.1 No-Load Core Losses $7,000/kW 




15.5.1.2 Load Losses and Auxiliary Losses $3,500/kW 




15.5.2 Evaluated Losses will be calculated by multiplying the appropriate dollars/kW 
values by guaranteed maximum load losses at temperatures as specified by IEEE 
C57.12 at ONAN rating and no-load losses at 100% voltage. 




15.5.3 If the actual tested loss values exceed the guaranteed maximum loss values stated 
in the proposal of the Successful Proposer, the Successful Proposer (Seller) will be 
charged a penalty value for every kilowatt by which the actual tested transformer 
losses exceed the guaranteed maximum losses upon which the proposal was 
evaluated. This penalty value will be one hundred and twenty percent (120%) of 
the difference in Purchaser's guaranteed maximum loss values and the actual 
measured loss values. The penalty will be deducted from the Contractor’s proposal 
price when payment for the equipment is remitted. 




15.5.3.1 No-Load Loss Penalty $8,400/kW 
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15.5.3.2 Load Loss Penalty $4,200/kW 




15.6 Voltage Regulation: The nominal substation primary voltage is 115 kV.  The allowable 
steady-state range for normal operation is between 1.0 and 1.05 per unit.  The nominal 
substation secondary voltage is 13.8 kV.  The allowable steady-state voltage range for 
normal operation under all load conditions is between 13.42 kV and 13.75 kV.  During 
contingencies the allowable steady-state voltage range for all load conditions is 13.2 kV 
and 14.08 kV.  The maximum allowable change in steady-state voltage (ΔV) for operations 
such as capacitor switching is 3% on the 13.8 kV system. 




15.7 Insulation Requirements 




15.7.1 All insulation shall be capable of operating at the continuous voltages listed above, 
and withstanding the transient overvoltages allowed by the overvoltage protection. 
IEEE 1313.1 “Standard for Insulation Coordination Definitions practices and 
Rules”, and IEEE 1313.2 “Guide for the Application of Insulation Coordination” 
should be followed when performing studies to select surge arrester ratings and 
station and equipment insulation levels.  Equipment BIL levels shall respect any 
minimum values identified in the respective equipment specification documents 
and in IEEE Standard 1313.1. 




15.7.2 Metal oxide, silicon polymer housing, surge arresters shall be applied to all 115 kV 
line terminations, 115 kV inductors, 115-13.8 kV transformers (high and low 
sides), 13.8kV feeders terminals (metalclad switchgear) and grounding banks. 
Surge protection is not required at instrument transformers (column CTs, PTs, 
CCVTs), and capacitor banks. 




15.7.3 All substation facilities shall be shielded from direct lightning strokes. IEEE 
standard 998 “IEEE Guide for Direct Lightning Stroke Shielding of Substations” 
shall be used as guide in designing lightning shielding. 




15.8 Short Circuit Duty: SCL distribution equipment used in distribution vaults has a maximum 
fault duty of 25kA. The first vaults are very close to the substation and fault current must 
be limited to 25 kA for no more than .17 seconds to not overduty this equipment at the 
equipment location (IEEE std 386).  The requirement is to limit the fault current to 25kA at 
the substation feeder level.   




15.9 The Contractor shall determine the short circuit ratings of equipment within the substation.  
SCL anticipates that this may be difficult to achieve via introduction of impedance due to 
parallel connections of main power transformer secondary windings and voltage regulation 
requirements.  Other options, including fast isolation of faulted bus sections without 
creating split bus topologies, should be considered. For short circuit calculation, all 
transformers are to be considered in service with no open switches or breakers. 




15.10 System Grounding and Protection Considerations: Zig Zag grounding transformers shall be 
sized to limit single-line-to-ground fault contribution on the 13.8 kV system to 500 A per 
bank. Protection systems shall be capable of secure and reliable operation for one or more 
grounding banks in service. 




15.11 Software and Studies Documentation 
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15.11.1 The Contractor shall perform studies using PowerWorld, ETAP, and ATP-EMTP.  
The Contractor shall provide software models including ancillary files to 
accompany design documentation so results may be independently reproduced.  
The Contractor may suggest alternative software packages for SCL consideration.  




15.11.2 The Contractor shall provide design documentation showing calculations, tabulated 
results, and conclusions of analyses performed to determine equipment ratings.  
Documentation shall include a narrative describing the basis for selection of 
equipment ratings as well as a description of how the proposed system will 
function. 




15.12 Equipment Electrical Ratings: The following tables list applicable electrical equipment 
ratings.  Some values are fixed; others must be determined by the Contractor.   




Equipment Rating Tables: 




 




TABLE 1 - 115kV GIS CIRCUIT BREAKER 




 UNIT REQUIRED VALUE 




Maximum Rated Voltage kV(rms) Contractor to determine 




Basic Impulse Level kV 
Contractor to determine 
(550 kV minimum) 




Maximum Interrupting Capability kA (rms) Contractor to determine 




Close/Latch Capability kA (rms) Contractor to determine 




TRV Envelope  u1=98, t1=49, uc=183, t2=196 
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TABLE 2 - 115kV SERIES LINE REACTOR 




ITEM UNIT REQUIRED VALUE 




Rated frequency Hz 60 




Phase (Single or Three) - Three 




Voltage  kV 115 




Continuous rating Amps 
1400 (note that this is 
intentionally higher than the 
rating of the 115 kV cable) 




Continuous Sound Levels dB (A) 65 




Cooling - SF6-FA/FA or ONAN 




BIL Level kV 550 




Reactance Ohms 6 




Tapping range and steps - Fixed (no tap steps) 
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TABLE 3 - 115-13.8kV POWER TRANSFORMER 




 UNIT REQUIRED VALUE 




Primary Voltage kV 115 (Grounded Wye) 




Secondary Voltage kV 
Nominal 13.8 kV (Delta), optimal 
voltage to be selected by 
Contractor 




Class  ONAN/ONAF/ONAF 




Impedance H-X (@ ONAN) % Contractor to determine 
Continuous rating (ONAN) MVA Contractor to determine 
Continuous rating (ONAF) Level 1 MVA Contractor to determine 




Continuous rating (ONAF) Level 2 MVA Contractor to determine 




Sound Levels ONAF Level 2 dB (A) 65 




BIL Level, Windings: 




HV Windings 




 




LV Windings 




 




HV Neutral 




 




kV 




 




kV 




 




kV 




 




Contractor to determine 




(550 kV minimum) 




Contractor to determine  




(110 kV minimum) 




Contractor to determine 




(110 kV minimum) 




BIL Level, Bushings: 




HV Bushings 




 




LV Bushings 




 




HV Neutral 




 




kV 




 




kV 




 




kV 




 




Contractor to determine 




(650 kV minimum) 




Contractor to determine  




(150 kV minimum) 




Contractor to determine 




(150 kV minimum) 
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TABLE 4 - 13.8kV SWITCHGEAR 




 UNIT REQUIRED VALUE 




Insulation Levels 




Low Frequency Withstand 




Impulse Withstand (BIL) 




 




kV, rms 




kV, crest 




 




Contractor to determine 
(110kV minimum) 




Interrupting Class MVA Contractor to determine 
Continuous Rating 




Main Bus Current 




Circuit Breaker Current 




Main 




(Tie) 




(Feeder 1) 




(Feeder 2) 




 




A, rms 




 




A, rms 




A, rms 




A, rms 




A, rms 




Contractor to determine 
(3000A minimum) 




Rated Short Circuit Current at Maximum 
Voltage 




kA, rms 
Contractor to determine 




(Consult ANSI C37.06, Table 1) 




Maximum Symmetrical Interrupting Capability 
and Short-Time Current Rating 




kA, crest 
Contractor to determine 




(Consult ANSI C37.06, Table 1) 




Closing and Latching Capability kA, crest 
Contractor to determine 




(Consult ANSI C37.06, Table 1) 




TRV Envelope  Contractor to determine 
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TABLE 5 - 13.8kV CAPACITOR BANK 




 UNIT REQUIRED VALUE 




Maximum Rated Voltage kV(rms) Contractor to determine 




Quantity 
ea 




Minimum of 4 capacitor banks for 
ultimate buildout 




Basic Impulse Level 
kV 




Contractor to determine 
(150 kV minimum) 




VAR Rating kV Contractor to determine 




Symmetrical 3-phase short circuit current A (rms) Contractor to determine 




Potential transformers  Contractor to determine 




Neutral Current Transformers  Contractor to determine 




Inrush/Outrush Reactors mH Contractor to determine 




Inrush Reactance mH Contractor to determine 




Outrush Reactance mH Contractor to determine 




Fusing  Externally Fused 
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TABLE 6 - 13.8kV GROUNDING TRANSFORMER 




 UNIT REQUIRED VALUE 




Continuous Rating MVA 




Contractor to determine 
(minimum continuous current 
rating shall be per IEEE Std. 32-
1972 Sec. 2.2) 




Quantity ea 
Minimum of one grounding bank 
for each distribution power 
transformer. 




Single-line-to-ground Fault Current Magnitude kA 
500 A per Grounding 
Transformer Bank 




Ten (10) Second Current Rating A Contractor to determine 




Sound Levels ONAF Level 2 dB (A) 65 




BIL Level, Windings 




HV Winding 




Neutral 




 




kV 




kV 




Contractor to determine 
(110 kV minimum) 




Contractor to determine 
(110 kV minimum) 




BIL Level, Bushings 




HV Bushings 




Neutral Bushings 




 




kV 




kV 




Contractor to determine 




(110 kV minimum) 




Contractor to determine 




 
 




TABLE 7 - 13.8kV CIRCUIT BREAKER 




 UNIT REQUIRED VALUE 




Maximum Rated Voltage kV(rms) Contractor to determine 




Basic Impulse Level kV 
Contractor to determine 
(110kV minimum) 




Maximum Interrupting Capability kA (rms) Contractor to determine 




Close/Latch Capability kA (rms) Contractor to determine 




TRV Envelope  Contractor to determine 
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TABLE 8 - 13.8kV SURGE ARRESTER (Polymer Housing) 




PROPOSED VALUE  




UNIT 




Polymer 




Maximum Voltage kV Contractor to determine 




Fault Pressure Relief Capability kA Contractor to determine 




Maximum Continuous Operating Voltage 
(MCOV) 




kV 
Contractor to determine 
(10.2kV MCOV minimum) 




Temporary Overvoltage Capability 
(TOV) 




kV Contractor to determine 




Front-of-Wave Discharge Voltage 
(0.5µs @ 10kA) 




kV Contractor to determine 




Surge Arrester Energy Rating kJ/kV 
Contractor to determine 
(9 kJ/kV minimum) 




 
 




TABLE 9 - 115kV INCOMING LINE SURGE ARRESTER (Polymer Housing) 




 UNIT REQUIRED VALUE 




Surge Arrester Duty Cycle Voltage kV 96 – Contractor to verify 




Surge Arrester Fault Pressure Relief Capability kA 40 – Contractor to verify 




Surge Arrester Maximum Continuous Operating 
Voltage (MCOV) 




kV 76 – Contractor to verify 




Surge Arrester Temporary Overvoltage 
Capability (TOV) 




kV 120 – Contractor to verify 




Front-of-Wave Discharge Voltage 
(0.5µs @ 10kA) 




kJ/kV Contractor to determine 




Surge Arrester Energy Rating kJ/kV 9 – Contractor to verify 
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16 DATA AND MATERIALS TO BE FURNISHED BY CONTRACTOR 




16.1 Drawings 




16.1.1 Approval Drawings: Per the schedule of Milestone events, the Contractor shall 
furnish for Owner’s, review one (1) PDF copy of the equipment Approval 
drawings. The submittal shall include, but not limited to, the following drawings: 
drawing list, nameplate, equipment outline, foundation requirements, bushing 
outlines, surge arrester outlines, control cabinet layout, AC and DC schematics, 
auxiliary power schematics, control cabinet external connection diagrams, CT 
secondary excitation characteristics, and CT ratio correction factor curves, 
assembled center of gravity including oil, gross weight, natural frequency of 
vibration, details relative to the Owner’s conduit and bus connections, bushings 
and surge arrester connector types, NEMA ground pad locations, and all other 
details necessary for Owner's design of installation. Included with the drawings, the 
Contractor shall furnish for Owner’s review, one (1) PDF copy of all configuration 
settings for all control devices and protective equipment. The Owner will review 
each of the drawings and settings for compliance with this Specification and return 
to the Contractor. 




16.1.2 Final Drawings: Per the schedule of Milestone events, the Contractor shall submit 
to the Owner one (1) PDF copy of these equipment final drawings and 
documentation. The submittal shall include, but not be limited to, all of the 
Approval drawings, along with any other drawings noted by the Owner, or 
Contractor, that are necessary in order to accurately document the equipment 
construction. Additionally, AutoCAD version 11 compatible drawing files of all 
the drawings, schematics, and wiring diagrams, with configuration settings shall be 
provided with the submittal. 




16.1.3 Equipment Delivery Drawings: Three hardcopy sets of Final Documentation shall 
be shipped and delivered with each equipment item.  Documentation shall be ring 
bound and full size drawings shall be included (drawing sleeves or separate).   




16.1.4 Drawing Review Process 




16.1.4.1 The Owner shall review the drawings and return one copy of each 
drawing, together with a transmittal letter summarizing the Owner’s 
comments, to the Contractor The approval status of the each drawing 
reviewed will be given in the transmittal letter.  The approval status 
categories will be as follows:  




1. APPROVED - The drawing is approved by the Owner as to 
general scope and content; however, the Contractor is not 
relieved of his obligation to meet all of the requirements of the 
Specification and Contract Documents. 




2. APPROVED AS NOTED - The drawing is approved by Owner 
as to general scope and content subject to minor changes noted 
on the drawings; however, the Contractor is not relieved of his 
obligation to meet all of the requirements of the Specification 
and Contract Documents. 
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3. REVISE AND RESUBMIT - The drawing is not approved by 
the Owner. The Contractor shall specifically address and/or 
incorporate all the Owner’s comments into the revised drawing, 
and resubmit for approval.  




16.1.4.2 The Owner shall review all revised and resubmitted drawings, and 
return one copy of each drawing, together with a transmittal letter 
summarizing the Owner’s comments, to the Contractor within twenty 
one (21) calendar days after receipt. The drawings shall have the 
specific revision noted in the revision block of the drawing, and the 
revised areas of the drawing shall be circled. The Contractor shall 
make a complete and acceptable submittal to the Owner not later than 
the second submittal of an item. The Owner reserves the right to 
withhold monies due the Contractor to cover the additional cost of the 
Purchaser’s review beyond the second submittal.    




16.1.4.3 Corrections indicated on submittals returned by the Owner shall be 
considered as changes necessary to meet the requirements of the 
Contract Documents and shall not be taken as the basis of claims for 
extra work. Changes to the Contract Document requirements will not 
be handled on review drawings but will be issued as formal Change 
Orders. 




16.1.5 Drawing Standards: Text size and style, the use of line types, line weights, drawing 
layers, drawing layout, and dimensioning for all drawings, schematics, and wiring 
diagrams shall be produced in accordance with the guidelines in the Exhibit 14: 
“Drafting Requirements for Contractors.“ All drawings shall contain a legend as 
described in the attachment. 




16.1.6 Drawing Sizes: Figure 1 shows the standard Owner drawing sizes. All drawings 
provided shall be as depicted in Figure 1. Upon award of the Contract, the Owner 
will provide the Contractor with copies of the title borders in AutoCAD file format. 
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Figure 1:  Seattle City Light Standard Drawing Sizes 




16.1.7 Terminal Blocks: All terminal block positions shall be drawn a minimum of 3/4 
inches wide by 1/4 inches tall. The terminals shall have a numerical sequence of 1, 
2, 3, 4.... 12, from top to bottom or left to right for terminal blocks oriented 
horizontally. Each terminal block shall have a two letter designation.  




16.1.8 Revisions and References: Each drawing shall have space for referencing other 
drawings. In addition, space for listing revisions along the bottom of the drawing 
shall be provided.  




16.1.9 Connection Drawings: Connection drawings showing point-to-point connections of 
every terminal of every electrical device used shall be provided. Space shall also be 
provided for showing and listing external cables to be installed by others. 
Interconnecting from or to another drawing shall be referenced by drawing number 
and destination.  
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16.1.10 Schematic Drawings: Both AC and DC elementary drawings shall be provided.  




16.1.11 Physical Outline: A drawing showing the outline dimensions, center of gravity, 
weight, volume of oil, weight of gas, anchoring, and other pertinent physical detail.  




16.1.12 Contractor shall provide damage curves for all supplier furnished equipment and 
HV and MV cable. 




16.1.13 Drawing Dimensions and Units: All drawing units shall be shown in U.S. English 
using the Architectural style length dimensions (e.g. 6’-3 ½ ” for six feet, three and 
one-half inches). Equivalent metric units may also be shown alongside the English 
units. Drawing Scale: All physical dimension drawings shall be drawn to full scale 
with the printed scale identified on the drawing.   




16.2 Studies:  




16.2.1 Contractor shall finalize electrical studies that were performed as part of the 
proposal process.  Studies shall be provided in both hard copy and electronic 
format.  Model data bases will also be provided. 




16.2.2 Studies and reports shall be provided to Owner for approval before detail design. 




16.3 Certified Test Report  




16.3.1 Before equipment is packaged for shipment, Owner must approve related Factory 
Test Results.  At least one copy of the draft test report must be provided to the 
Owner for review and approval prior to equipment preparation for shipment. No 
Equipment shall be shipped prior to the Owner reviewing the test reports and 
authorizing shipment in writing.  




16.3.2 Twenty (20) days after test completion six (6) completed copies of the certified test 
report shall be submitted to the Owner. The report shall be of sufficient detail to 
demonstrate compliance to the requirements of this Specification. The report shall 
include a description of the tests to be performed, the purpose of the test, methods 
to be used in reference to the standards, acceptance criteria, copy of all the raw 
data, instrument settings, diagrams for test setups, test equipment manufacturer and 
type, formulas and calculations which are used to demonstrate compliance. A 
complete set of digital photos of the Equipments under test and of the test setup 
shall be printed in the test reports and submitted on the final CD-ROM containing 
the Contractor’s drawings.  




16.3.3 The test report shall be in a format depicted in attachment. 
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16.4 Operation and Maintenance Manuals  




16.4.1 No later than ten working days after the Equipment has been shipped from the 
factory, six (6) hard copies and one (1) PDF copy of the Operation and 
Maintenance Manual for the Equipment and auxiliary equipment shall be 
furnished. Each set shall consist of one or more volumes, each of which shall be 
bound in a standard size, 3-ring loose-leaf, vinyl plastic hard cover binder suitable 
for bookshelf storage. Binder ring size shall not exceed 2-1/2 inches. The 
information listed in the technical manuals shall be as detailed as listed below. 
Copies of the manufacturer's instruction manuals for all relays and auxiliary 
equipment shall be included in the overall Operation and Maintenance Manual. 
Separate digital photos of all major components and relays making up the 
Equipment shall also be printed in the manuals and submitted electronically with 
the Contractor’s drawings.  Six (6) hard copies and one (1) PDF copy of final 
O&M manuals shall be as-builted and issued within four (4) weeks of energization. 




16.4.1.1 The format listed in the normal sequence of appearance, shall consist 
of: 




1. Title Page: The page containing the title, Owner contract 
number, item number and issue date.  




2. Revision Record: A revision record page containing tabulation 
columns for the revision code, date, and revision description.  




i. Table of Contents:  




ii. A table of contents listing all primary divisions (i.e., 
chapters, sections, and paragraphs) with their 
corresponding page and volume numbers.  




iii. A list of drawings containing all figures and drawings, 
their titles, and page numbers.  




iv. A list containing all tables, their titles, and page numbers. 




16.4.1.2 The technical manuals shall include, but are not limited to, the 
information specified below. 




1. Manufacturer’s Definitions: All terminology peculiar to the 
Contractor’s equipment shall be clearly explained by the 
Contractor in a supplementary section bearing the heading 
“Definitions”.  




2. Factory Specifications of the Equipment  




3. Factory test reports 




4. Site test reports 




5. Shipping Instructions, Warehouse Storage, and Handling 
Instructions: List of major components for warehouse inspection, 
shipping instructions, site receiving instructions including lifting 
diagrams, and storage instructions.  
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16.4.1.3 Parts and Factory Service Instruction  




1. Factory repair policy 




2. Describe in detail the procedure to obtain spare parts or factory 
service:   




i. Under normal conditions;  




ii. Under emergency conditions 




3. Specify the mailing address and telephone numbers of the 
service department.  




16.4.1.4 Installation Instructions: Installation instructions and information to 
supplement the installation drawings shall be furnished. This 
information shall include power requirements assembly procedures, 
safety precautions, grounding instructions, alignment instructions, 
installation test requirements, and details associated with equipment 
testing to verify proper performance.  




16.4.1.5 Preventive Maintenance Instructions: Preventive maintenance 
instructions shall be furnished for all subsystems indicating 
manufacturers’ recommended maintenance intervals. These 
instructions shall include required test procedures, alignment 
instructions, cleaning requirements and instructions for visual 
examinations. The preventive maintenance instructions shall include a 
table indicating the average man-hours required to complete a 
maintenance action, outage time if required and on-line/off-line 
requirement for the maintenance action. 




16.4.1.6 Troubleshooting Instructions: Troubleshooting instructions shall be to 
the spare parts level with adequate details for quick and efficient 
location of cause for equipment malfunction. Include adjustment 
limits, timing diagrams, troubleshooting and recommended corrective 
action steps, and resetting requirements before return to service. The 
maintenance instructions shall include the manufacturers’ typical 
readings at all test points.  Include the following information: 




1. Information on the use of special tools and test equipment as 
well as precautions to protect personnel and equipment. The 
information shall be arranged on a unit basis; however, extensive 
material, procedures, or illustrations which are common to more 
than one module need not be repeated but may be referenced.  




2. Repair instruction shall be provided for the removal, repair, 
adjustment, and replacement of all items which are within the 
ability of an electrician to perform.  Electrical and mechanical 
schematic diagrams; parts location illustrations or other methods 
of parts location information; photographs, interconnection 
cabling, wiring diagrams, and exploded and sectional views 
giving details of mechanical assemblies shall be provided as 
necessary to supplement the test.  
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3. For mechanical items, information on tolerances, clearances, 
wear limits, and maximum bolt-down torques shall be supplied. 
Information on the use of special tools and test equipment, as 
well any cautions or warnings which must be observed to protect 
personnel and equipment, shall also be covered. The presentation 
should be arranged on a unit-by-unit basis; however, extensive 
material, procedures, or illustrations which are common to more 
than one assembly or subassembly need not be repeated. They 
may be referenced. 




16.4.1.7 Parts Information: This section shall contain a complete parts list and 
subsections which include a breakdown to the smallest assembly 
considered a replacement part, showing name and description, catalog 
number, quantity used, and reference by item number on the applicable 
drawing. The description shall include electrical and mechanical 
ratings, settings, nameplate drawings, additional instructions or 
instruction books, testing requirements, wire list, curves, drawings, and 
inspection and installation instructions.  




16.4.1.8 Spare Parts: Spare parts as recommended by the Manufacturer, 
including the descriptive information listed in the preceding paragraph.  




16.4.1.9 A list of all tools needed to install or maintain the equipment shall be 
provided in this section. Tools shall be identified by either the 
Contractor’s part number or manufacturer’s part number and cross-
referenced where applicable. All special tools supplied with the 
equipment.  




16.4.1.10 Equipment Drawings: Each manual shall include a complete set of 
equipment drawings. 




16.5 Instrument Transformer Equipment data and graphs 




16.6 Six (6) copies of the current Equipment ratio and phase angle curves shall be submitted 
with the Operation and Maintenance Manuals.  




16.7 Bushing Test Data: Six (6) copies of the bushing test data shall be submitted with the 
Operation and Maintenance Manuals.  




16.8 Installation Manuals: Six (6) copies of the installation and erection manuals shall be 
shipped with each Equipment item. These instructions shall state the procedure 
recommended by the Contractor to install and connect the Equipment. Any special 
precautions or warnings by the manufacturer shall be clearly stated in this manual. A single 
manual containing the instruction manual, current test data, and installation manual may be 
provided in lieu of separate individual documents.  




SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-093 (127359) MASTER EQUIPMENT SPECIFICATION - 32 
EMAT – 02 REV. A (09/30/13) 















MASTER EQUIPMENT SPECIFICATION 




17 SHIPMENT AND DELIVERY  




17.1 General  




17.1.1 The Contractor shall be responsible for the following:  




17.1.1.1 Shipping all parts and materials furnished under this Specification to 
the specified substation; 




17.1.1.2 Paying all shipping charges, customs duties, tariffs, etc; 




17.1.1.3 Unloading the equipment at the point of delivery designated by the 
Owner; 




17.1.1.4 Determination and resolution of all shipping limitations (e.g., lane 
widths, bridge clearances, bridge weight limitations, overpass heights, 
etc.); 




17.1.1.5 Acquiring any and all necessary shipping permits, etc. 




17.1.1.6 Insuring the equipment during shipment;  




17.1.1.7 Delivering products to the site in the manufacturer's original sealed 
container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting and installing.  




17.1.1.8 Providing copies of all shipping notices and bills of lading to the 
Owner within 48 hours after shipment has been made. 




17.2 Shipping Notices and Delivery Location 




17.2.1 The Contractor shall furnish the following shipping notices: 




17.2.1.1 At least 10 days in advance of an anticipated shipment date, the 
Contractor shall furnish shipping notice to the Owner providing the 
following information: 




1. The name of the shipper and a description of the shipping route 
and methodology. 




2. A listing of special equipment, including any that the Contractor 
expects the Owner to furnish, that will be used by the Contractor 
during the shipping operation. 




3. The description, weight, dimensions, and identifying markings 
for each package in the shipment. 




17.2.1.2 72, 48 and 24 hours’ prior notice of material shipment. 




17.2.2 Delivery of materials shall be made only during the Owner's on-site working hours, 
7:45 AM to 4:15 PM, Monday to Friday, and at such times as Owner has a 
representative available to receive shipment. Contractor shall coordinate with the 
Owner to determine other delivery constraints such as Owner holidays, special 
events, etc. The F.O.B., point shall be the foundation in the substation specified by 
the Owner. Each piece of equipment shall be unloaded and located within +/-0.5 
inch within the center line of the foundation. The physical address is: 
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Denny Substation 
Intersection of Pontius Avenue North and John Street 
Seattle, WA 98109 




17.3 Preparation for Shipment 




17.3.1 The Contractor shall prepare, pack, and load all materials and equipment for 
shipment in such a manner that they are protected from damage during shipment 
until accepted by the Owner, and shall be responsible for and make good any 
damage resulting from improper packing. All parts subject to damage from 
humidity or moisture shall be packed in hermetically-sealed metal containers, in 
plastic envelopes, or other accepted container within their respective packing cases, 
with all machined surfaces heavily coated with a rust-preventive compound. 




17.3.2 Heavy parts shall be mounted on skids or cradles or shall be crated on skids. All 
parts exceeding 200 pounds (gross weight) shall be prepared for shipment such that 
slings for handling by crane may be readily attached. If it is unsafe to attach slings 
to a given box, the parts packed therein shall have slings attached to them, and the 
slings must project through the box or crate so that attachment to the handling 
equipment can be readily made. All slings shall be tested and marked per WAC 
(Washington Administrative Code). Parts that may require rotation during shipping 
due to shipping limitations shall be capable of being transported and lifted in either 
the diameter vertical or diameter horizontal orientation. 




17.3.3 Detailed packing lists shall be provided with each delivery of equipment or parts. 
In addition, each case, crate, bundle, or single item shall be marked clearly with the 
Purchase Order number and item description. Containers containing multiple items 
shall be clearly labeled with descriptions and quantities of all enclosed items. Any 
articles or materials that might be otherwise lost shall be boxed or steel-banded in 
bundles and plainly marked for identification.  




17.3.4 The SF6 gas filled tank (e.g. transformers, series reactor, cable boxes, unit coolers, 
etc) shall be filled with dry-air for the shipment.  Provisions shall be made for 
expansion caused by temperature changes during transportation. 




17.3.5 Packaging 




17.3.5.1 Cable boxes shall be packaged separately for shipment (where 
applicable). 




17.3.5.2 Coolers and other accessories or devices which are detached tank(s) for 
shipment shall be packaged suitable for protection against corrosion, 
dampness, breakage, or vibration injury that might be encountered in 
transportation, handling or construction. 




17.3.5.3 All equipment shall be protected against entrance of dirt, dust, 
moisture or other deleterious elements. All surfaces which can be 
subject to corrosion or oxidation shall be protected in accordance with 
the Supplier’s standards and in accordance with these specifications. 
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17.3.5.4 Flanged connections which are used to separate equipment for shipping 
shall be suitably protected by means of blind cover plates, or similar 
closures to exclude foreign matter. Valve openings, where not 
equipped with pipe plugs, shall be provided with plastic inserts to 
protect threads and internals. 




17.4 Delivery Restrictions  




17.4.1 It shall be the Contractor's responsibility to determine any height, weight, road, rail, 
marine vessel, or other limitations or restrictions that may be encountered during 
shipment and account for them in its preparation for delivery of the Equipment. 




17.5 Transporting Equipment to Site 




17.5.1 Transformers and other equipment must be trucked to the site. The Contractor shall 
obtain a Commercial Vehicle Permit for all truck loads that exceed the maximum 
weight and size requirements from all jurisdictions through which the equipment 
travels. This includes the City of Seattle, the State of Washington, and any other 
city or state in which streets or highways are used. Local contacts are provided 
below for convenience: 




City of Seattle (SDOT) 
Commercial Vehicle Enforcement Officer 
Contact: Dennis Storm, (206) 684-5313(current officer as of June 2013) 
 
Washington State Department of Transportation (WSDOT) 
Motor Carriers Division 
(360) 704-6340 




17.5.2 The Contractor will be required to prepare any materials needed to obtain each 
load’s Commercial Vehicle Permit, including information related to truck size, load 
dimensions, total weight, axle weight, and route. The Contractor shall also be 
responsible, at its own cost, for any insurance mandated by each permit. Seattle 
City Light must be provided a copy of all Commercial Vehicle Permit submittal 
materials. The Contractor should allow 4 to 6 weeks in advance of each trip to 
secure the permit.  




17.5.3 Within the City of Seattle, overweight and over-dimension load movements are 
likely to be limited to the hours between 12:00 a.m. and 5:00 a.m. and require a 
police escort. Loads arriving via the Interstate will likely be required to use the 
southbound Mercer Street off-ramp due to weight and dimension restrictions along 
other routes. The route used to access this ramp must be approved by WSDOT.  
For loads that arrive via ship, specific routes between the port terminal and the site 
must be approved by the City of Seattle or other jurisdiction where the port 
terminal is located. Because of the extensive coordination required for route 
approval, a trucking firm with local Seattle experience transporting large and heavy 
loads is recommended.  
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18 CORRESPONDENCE AND NOTICES 




18.1 Whenever any provision of the Specification requires the giving of written notice, it shall 
be deemed to have been duly served if it is: 




18.1.1 Delivered in person to the individual or to a member of the firm or to an officer of 
the corporation for whom it is intended; or  




18.1.2 Delivered to an authorized representative of such individual, firm, or corporation; 
or  




18.1.3 Delivered at or sent by registered mail to the last known business address, with a 
copy sent to the central office of the Contractor. Receipt of such mail will be 
promptly acknowledged when acknowledgment is requested. If acknowledgment is 
not received in reasonable time, duplicate copies shall be forwarded in like manner. 




18.2 On all correspondence, the name and official position of the signer shall be typewritten or 
printed immediately below the handwritten signature. 




18.2.1 All correspondence regarding technical matters, including design, site 
coordination, delivery, inspections, testing, and material requirements, shall be sent 
directly to, City (below), in English 




City of Seattle 
Greg Stamatiou, Project Manager 
City Light Department 
700 Fifth Avenue, Suite 3300 
Seattle, WA  98104 
greg.stamatiou@seattle.gov 
(206) 327-2040  




18.2.2 All letters regarding this Specification shall bear the following heading, followed 
by a general subject heading reflecting the content of the correspondence: 




Denny Substation Equipment 
The City of Seattle P.O. No. (P.O. No. will be issued upon award of 




Contract.) 
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19 SCHEDULE OF DELIVERY FOR SUBMITTALS AND 
DOCUMENTATION 




19.1 To Be Submitted By Successful Contractor after Contract Award 




Submittal Schedule (below) 




SUBMITTAL 
NUMBER OF 




COPIES 
FORMAT DUE DATE 




ACTUAL 
DATE 




Award of Contract     




Notice to Proceed     




Electrical studies (20 days 
after award of contract) 




1 set PDF   




Approval Drawings (45 
days after award of 
contract) 




1 set PDF   




Owner’s Review (15 days 
after receipt of Approval 
Drawings) 




1 set PDF   




Final Drawings (30 days 
after Owner’s approval) 




1 set PDF & 




ACAD 




  




Final Studies (30 days after 
Owner’s approval) 




6 sets Paper and PDF, 
includes models 




  




Certified Test Report (20 
days after test completion) 




6 sets Paper and PDF   




Operation and Maintenance 
Manuals (10 days after 
Equipment is shipped from 
the factory) 




6 sets Paper and PDF   




Current Transformer Data 
(submitted with the 
Operation and Maintenance 
Manual) 




6 sets Paper and PDF   




Voltage Transformer Data 
(submitted with the 
Operation and Maintenance 
Manual) 




6 sets Paper and PDF   
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Bushing Test Data 
(submitted with the 
Operation and Maintenance 
Manual) 




6 sets Paper and PDF   




Installation Manual 
(shipped with the 
Equipment) 




6 sets Paper and PDF   




Equipment Pictures 




(shipped with the Certified 
Test Report) 




3 sets Paper and PDF   




Unloading and Handling 
Instructions (Prior to 
shipment of parts and 
Equipment) 




1 set PDF   




Shop Inspection Forms 
(Prior to shipment of parts 
and Equipment) 




1 set Paper and PDF   




Shop Assembly Procedures 
(Prior to assembly) 




1 set Paper and PDF   




Installation Schedule (After 
shipment from the factory) 




1 set Paper and PDF   




Packing Lists (with each 
delivery) 




1 set Paper and PDF   




Test Notification and Test 
Procedure, Factory 
Performance Test (6 weeks 
prior to start of actual 
factory test) 




1 set Paper and PDF   




Field Installation and 
Commissioning Procedures 
(16 weeks prior to 
Equipment field tests) 




2 sets Paper and PDF   




Field Installation Report (10 
days after energization of 
Equipment) 




2 sets Paper and PDF   
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Impact Recorder Data for 
Transformer and 
Reactor(after delivery to the 
substation foundation) 




2 sets Paper and PDF   




Witnessing of Factory Test 
(6 weeks prior to start of 
factory test) 




1 set Paper and PDF   




Seismic Analysis and Test 
Report (submitted with 
physical drawing package) 




1 set Paper and PDF   




Bushing Qualification by 
Static Pull Test (after 
factory test) 




1 set Paper and PDF   




Surge Arresters 
Qualification for Seismic 
(after factory test) 




1 set Paper and PDF   




Current Transformer 
Qualification (after factory 
test) 




1 set Paper and PDF   




As-Built Drawings 1 set ACAD and PDF   
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20 SCADA INTERFACE 




20.1 This section provides general SCADA interface performance requirements as a basis for 
electrical design options for Seattle City Light’s (Owner) Denny Substation.  The 
Contractor shall perform the necessary studies to determine the related equipment 
parameters listed in EXHIBIT B, CONTRACTOR PROPOSAL REQUIREMENTS.  Also 
refer to the detailed equipment specification documents in EXHIBITS A1-A8. 




20.2 IED Requirements  




20.2.1 Protocols – IEDs will be capable of providing data to the SCADA Data 
Concentrator IEC-61850 MMS protocol. All relevant statuses, alarms, and I/O 
should be made available to the SCADA system via this interface. IEDs that 
perform a specific function and do not support IEC-61850 MMS protocol should 
support DNP protocol. Written approval must be given for any IED supplied that 
does not support one of these protocols. The following protocols shall be used with 
Owner standard meters and relays: 




 Lines: SEL 311L: DNP3.0 serial 
 Transformers: SEL 387: DNP3.0 serial 
 Feeders & Bkr Fail: SEL 351: IEC 61850 
 Busses: SEL 587Z: SEL Fast Message 
 Panel meters: Bitronics M650M3: DNP3.0 TCP/IP 
 Revenue meters: ION8650A: IEC 61850 
 For other devices, IEC 61850 is preferred, but DNP3.0 is acceptable 




20.2.2 Ethernet Interface – IEDs will be supplied with a 100Mbps Ethernet interface. This 
interface should support the protocols listed. IEDs that perform a specific function 
and are not available with an Ethernet interface should have either a RS232 or 
RS485 serial interface that supports the protocols listed. 




20.2.3 Fiber Optics – All communication paths leaving the comm room of the control 
building will be fiber optic cables; therefore, IEDs located external to the comms 
room should be equipped with a fiber optic interface to support the interface 
detailed in these specifications. If the IED cannot be provided with a fiber optic 
interface then a serial converter or Ethernet switch must be provided to convert the 
communication medium. 




20.2.4 Remote Control – In addition to providing status of various alarm and status points, 
the IEDs should also allow for remote SCADA control of various control points as 
detailed in device specific specifications. 




20.3 I/O Requirements 




20.3.1 Inputs – All status and alarms related to a particular device as detailed in the device 
specific specifications should be wired to an IED so that the status of that point can 
be monitored by SCADA via the interface. 
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20.3.2 Point Grouping – Each alarm and status point should be individually wired to an 
IED and point grouping for alarming will take place in the SCADA system. 




20.3.3 Outputs – Control of the items listed and given in the device specific specifications 
should be hardwired from the IED to the device. These control points should be 
wired independently of protection related control outputs on the device. The 
control of a device should be wired to the same device that has the status wired to 
an input. 




20.3.4 Status and Alarms – The points listed should be wired to IEDs for SCADA 
monitoring. The list should be considered the minimum required points and 
additional points discussed in the device specific specifications should also be 
hardwired to the related IED. Depending on the specific type of device used, some 
of these points may not be applicable. 




20.3.5 Control Outputs – Control points will be actuated through IED outputs for SCADA 
control. The list should be considered the minimum required points and additional 
points discussed in the device specific specifications should also be hardwired to 
the related IED.  




20.3.6 Metering – Feeders, transformers, busses, and line breakers should be equipped 
with current and/or voltage transformers as a means to measure the analog 
metering values listed. Separate metering devices are not required to be added 
solely for SCADA purposes as metering quantities can be obtained from protective 
relays. 




20.3.7 Generic Points List – The following I/O is required for SCADA monitoring and 
control.   




20.3.7.1 Transmission Circuit Breakers 




1. Status Points: 




i. Breaker Status 




ii. Local/Remote Switch Status 




2. Alarm Points 




i. DC Failure, Trip Coil 1 




ii. DC Failure, Trip Coil 2 




iii. Low Gas Pressure Alarm 




iv. Low Gas Pressure Lockout Trip 




v. Spring Charge Failure 




vi. Loss of Motor AC Alarm 




20.3.7.2 Lockout Relays 




1. Lockout Relay Status 




2. Lockout Relay DC Monitor 




20.3.7.3 Motor Operated Disconnects/Switches 




1. Status Points: 




i. MOD/MOS Status a contact 
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ii. MOD/MOS Status b contact 




iii. Local / Remote Switch Status 




20.3.7.4 Transformers 




1. Status Points: 




i. Fans On, Stage 1 




ii. Fans On Stage 2 




iii. LTC Local/Remote Status 




iv. LTC Auto/Manual Status 




2. Alarm Points 




i. Main Tank: Sudden Pressure Trip 




ii. Main Tank: Bucholtz Relay Trip 




iii. Main Tank: Low Oil Level Trip 




iv. Main Tank Top Oil Trip 




v. LTC: Pressure Relief Valve Trip 




vi. LTC Bucholtz Relay Trip 




vii. LTC Low Oil Level  




viii. Main Tank Bottom Oil Temp Alarm 




ix. LTC: Oil Filter Clogged 




x. AC Cooling Power Failure 




xi. AC Auxiliary Power Failure 




xii. LTC Trouble 




xiii. Transformer Monitor Diagnostic Alarm 




xiv. LTC Controller Diagnostic Alarm 




3. Control Points: 




i. Alarm Reset 




ii. LTC Raise 




iii. LTC Lower 




20.3.7.5 Series Reactor 




1. Status Points: 




i. Fans On, Stage 1 




ii. Fans On Stage 2 




2. Alarm Points 




i. Tank: Sudden Pressure Trip 




ii. Tank: Bucholtz Relay Trip 




iii. Tank: Low Oil Level Trip 




iv. Tank Top Oil Trip 




v. Main Tank Bottom Oil Temp Alarm 




vi. Reactor Monitor Diagnostic Alarm 




SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-093 (127359) MASTER EQUIPMENT SPECIFICATION - 42 
EMAT – 02 REV. A (09/30/13) 















MASTER EQUIPMENT SPECIFICATION 




3. Control Points: 




i. Alarm Reset 




20.3.7.6 Feeder Breakers 




1. Status Points 




i. Breaker Position 




ii. Breaker Test Position 




2. Alarm Points 




i. Loss of DC Trip circuit 




ii. Low Spring Charge 




iii. Loss of Motor AC 




20.3.7.7 Feeder Relays 




1. Alarm Points 




i. 11F Diagnostic Alarm 




ii. 11FU Diagnostic Alarm 




2. Control Points 




i. Breaker Trip 




ii. Breaker Close 




iii. Supy Breaker Trip 




iv. Supy Breaker Close 




3. Event Reports: 




i. Various 




20.3.7.8 Capacitor Bank  




1. Status Points 




i. Breaker 52a 




2. Alarm Points 




i. Controller Loss of DC 




ii. Controller Loss of AC 




iii. Loss of Cooling Fans 




20.3.7.9 Reactor  




1. Status Points 




i. Breaker 52a 




2. Alarm Points 




i. Low SF6 




ii. Low SF6 Lockout Trip 
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20.4 Additional Owner Interface 




20.4.1 Relays shall be connected to a network switch or terminal server (Owner 
provided), not a local switch. Primary and backup relays for the same zone of 
protection shall be connected to different switches (Owner provided). Meters and 
other devices shall be connected to local switches (Owner provided), but they 
should be compatible with the network management system.  




20.4.2 If the IEDs provided for protective relaying purposes or device monitoring and 
control do not have sufficient I/O points to satisfy the requirements listed in this 
document and the other device specific specifications, then a separate I/O 
concentrator should be used. The I/O concentrator used should be the SEL-2440 
unless written approval is received. 




21 TECHNICAL SPECIFICATIONS (SEE EXHIBITS A1 THROUGH A9) 




22 DRAWINGS (SEE EXHIBIT F) 




23 PROJECT DOCUMENTATION 




23.1 All drawings shall be in an AutoCAD format.  All drawing submittals, including new 
drawings and as-built drawings, shall include both hard copies and electronic copies as 
noted in these specifications.  New drawings shall reference the City of Seattle. All 
drawings will exhibit the Owner Purchase Order Number. 




23.2 All narrative and tabular documentation shall be in MS Word format or PDF. Print to PDF 
type documents will be provided over scanned documents. 




24 TRAINING 




24.1 The Contractor shall organize and conduct an on-site (in person) training program with 
multiple sessions. These sessions will address the needs of the engineering, operators, and 
maintenance personnel who will be assigned by the Owner. Suggested content and the 
duration of each session will be provided by the Contractor in his proposal. The Contractor 
shall provide all material and equipment, as well as qualified, fluent English-speaking 
instructors to conduct the training program. Instructors shall be experienced and well-
versed in GIS, Power Equipment, distribution switchgear, relaying, control, and automation 
(substation) operating theory, design, and required maintenance. The training shall be 
uniquely tailored, to Owner's particular application. Generic training seminars, etc. will not 
be accepted in lieu of this requirement.  




24.2 Operating training sessions shall orient Owner's operating personnel with the various facets 
of the substation, so that at the completion of the training session they will be able to 
completely and properly operate or maintain the substation without assistance from the 
Contractor.  
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24.3 Maintenance training sessions shall include preventative maintenance as well as 
troubleshooting. The maintenance of the GIS, protective relay and control, and automation 
systems will be emphasized. The use of special tools and test equipment shall be covered.  




24.4 All facets of the training program shall include demonstrations and hands-on training with 
the actual equipment.  The training shall include simulations of actual relay, control, and 
operational situations that are likely to occur in practice. Owner shall have the right to 
make sound and video recordings of all training classes or presentations. 




24.5 A minimum of 1 week period will be available for Owner training. 




25 KEY CONTACTS 




25.1 Whenever any provision of the Specification requires the giving of written notice, it shall 
be deemed to have been duly served if it is: 




25.1.1 Delivered in person to the individual or to a member of the firm or to an officer of 
the corporation for whom it is intended; or  




25.1.2 Delivered to an authorized representative of such individual, firm, or corporation; 
or  




25.1.3 Delivered at or sent by registered mail to the last known business address, with a 
copy sent to the central office of the Contractor. Receipt of such mail will be 
promptly acknowledged when acknowledgment is requested. If acknowledgment is 
not received in reasonable time, duplicate copies shall be forwarded in like manner. 




25.2 On all correspondence, the name and official position of the signer shall be typewritten or 
printed immediately below the handwritten signature. 




25.3 All correspondence relating to contractual matters, including prices, delivery, and changes 
in scope of work, shall be directed to the following address in the English language, with 
one copy sent to the Owner identified herein. 




City of Seattle 
Greg Stamatiou, Project Manager 
City Light Department 
700 Fifth Avenue, Suite 3300 
Seattle, WA  98104 
Greg.stamatiou@seattle.gov 
(206) 327-2040  
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26 SPECIFICATION 




26.1 The requirements of the Contractor under this specification consist of furnishing and 
delivering all equipment and services in accordance with the specifications and drawings. 
The equipment furnished shall be new, complete, with all parts skillfully made of good 
materials, accurately fitted, completely wired, properly connected, assembled, tested as 
required, and all in good condition.  




26.2 All work materials, equipment, and services not expressly called for in the specification, or 
shown on the drawings, but which are normally included with such equipment, or which 
are found necessary for proper operation of the equipment, shall be performed and/or 
furnished by the Contractor at no increase in cost to the Owner. 











				1 GENERAL PROJECT DESCRIPTION



				1.1 This specification covers the requirements for furnishing, installing, testing and commissioning, for a coordinated package of major equipment for the Denny Substation. The Denny Substation is located in north downtown Seattle and is in a densely populated area with limited space available for the ultimate substation equipment arrangement. The station will be designed with the requirement to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable. 



				1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, (TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system frequency is 60 Hz.



				1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of the new equipment and tested by others. Contractor shall make provisions for termination of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-and-a-half line up. The existing 115kV HPFF cable will remain in service throughout construction and will be cutover when the equipment and protection are ready for service. For more definition concerning the Initial and Ultimate Arrangements, and cable routing, refer to the drawings in EXHIBIT E of this document. 



				1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to help the Owner meet its goals and objectives and provide alternative approaches while meeting the Owner’s performance requirements.



				1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to adequately plan and execute the project to meet the project schedule and to do everything possible to coordinate with all parties on the project team to prevent any delays. Proposals which indicate a revised schedule that does not meet the Owner’s requirements may be rejected.







				2 SCOPE OF WORK



				2.1 Contractor will be responsible for performing studies, investigations and calculations required to determine the best, technically performance based, equipment package and ratings based on the information provided in these specifications and the information provide in the technical specifications, EXHIBIT A series. Contractor shall be responsible for furnishing, installing, and testing the following equipment:



				 (1 Lot) 115kV Gas-Insulated Switchgear (GIS), 3 sections, BAAH



				2.1.1 These items are further described and specified in the Technical Specifications in EXHIBIT A series of this document.



				2.1.2 Contractor shall provide continuous and emergency ratings, and damage curves for all supplier furnished equipment and HV and MV cable. Emergency ratings shall be provided for; 15 min, 30 min, one (1) hour, and two (2) hour time periods. In addition to the major equipment described above, the Contractor shall also provide all related items, components, materials, etc, that are required for complete installation and operation of the equipment and system components, except as may be otherwise specified in these specifications. Please refer to SCL Facility Rating Methodology, Exhibit A9. Auxiliary equipment shall not be a limiting factor in equipment ratings. An adjacent component (termination, cable, etc) shall not limit a transformer or reactor rating.



				2.1.3 Contractor shall provide and install cable supports in the cable vaults for Contractor furnished cable.



				2.1.4 Contractor shall make the final connection of all Contractor furnished equipment to the Owner furnished grounding system including connection of cable ground shields.



				2.1.5 While Owner shall take the lead for energization, the Contractor’s Technical Service Advisor or qualified representative shall be on site for energization and initial loading of the Contractor furnished equipment.



				2.1.6 Each piece of equipment shall have sessions for field personnel training by a OEM or qualified field service technician as described herein.  Training sessions shall be for staff that operate and maintain similar or related equipment at the Owner.



				2.1.7 Contractor shall provide all control and instrumentation cabling from 115kV GIS to LCC, 115kV line reactor/GIS to LCC.







				2.2 The Contractor shall be responsible for construction power and offsite lay down area (including security).



				2.3 Owner will provide 120/208 VAC and 125 VDC power supply (including cables) from panelboards to Contractor furnished equipment.  The Contractor shall provide AC and DC panelboards in the switchgear control room for circuit distribution for the building, breakers and controls.



				2.4 For Owner Furnished Material and Equipment, refer to the Division of Responsibility in EXHIBIT D.







				3 CODES, STANDARDS, & QUALITY ASSURANCE



				3.1 The Applicable codes and standards listed below should be considered part of this specification. The latest revision in effect at the time of this inquiry shall apply for all standards referenced.  It is intended that the most current codes apply and will be used by the Contractor.



				3.2 The Contractor shall furnish and install the equipment stated in these specification in accordance to industry standards or Owner specifications, whichever is most stringent.  It is the Contractor’s responsibility to verify all environmental/seismic conditions for the site. Where additional information is need for design or installation, the Contractor shall request such information from the Owner in advance as to avoid disruption of the project schedule.



				3.3 In the event of a conflict between these Specifications and other applicable requirements, the Contractor shall ask for, and receive, a written clarification from Seattle City Light (SCL) before proceeding with the portion of work that is under question.



				3.4 Conflicting Information and Interpretation of Specification



				3.4.1 Any person contemplating submitting a Proposal for the Work covered by the Contract who is in doubt as to the meaning of any part of the Specification shall at once request clarification prior to submitting his/her Proposal. Changes to the Specification will be made only by formal addenda issued by the Owner. The Owner will not be responsible for any other interpretation.



				3.4.2 Where compliance with two or more standards is specified, the standards may establish different or conflicting requirements for minimum quantities or quality levels; in this case the most stringent shall apply. Refer requirements that are different, but apparently equal, and uncertainties to the Owner for a decision before proceeding.











				4 INSPECTIONS AND FACTORY ACCEPTANCE TESTS



				4.1 Shop Inspection and Assemblies 



				4.1.1 The Owner or its representative will have the option of inspecting the Contractor-supplied equipment at any phase of the manufacturing process. No major piece of equipment shall be shipped from the Contractor's shop until it has been inspected by the Owner or the Owner's representative, unless the Owner approves of such shipment in writing. Critical dimensions and clearances shall be measured and recorded by the Contractor on illustrated shop inspection forms, showing both the design dimensions and the actual measured dimensions. Copies of all shop inspection forms shall be furnished to the Owner prior to shipment of equipment from the Contractor's shop.



				4.1.2 All Contractor-furnished equipment that can be assembled in the shop shall be so assembled to verify the design, construction, and machining for proper alignment, fits, and clearances. Parts shall be properly matchmarked, identified, and doweled to assure correct assembly and alignment in the field. Prior to major shop assemblies, the Contractor shall submit an outline of the procedures it plans to perform. The Owner or its representative will have the option of witnessing said procedures.



				4.1.3 It is the intent of the Owner to perform several plant inspections.







				4.2 Factory Acceptance Tests (FAT) 



				4.2.1 All major equipment shall be tested at the factory in accordance to latest industry standards.  The Contractor shall notify the Owner and provide a factory test procedure at least six (6) weeks in advance of said tests, in order that the Owner may exercise the option of witnessing these measurements and tests unless waived in writing. Reports of all witnessed tests shall be signed by the witnessing representatives of both the Contractor and the Owner. 



				4.2.2 The Contractor shall coordinate with the Owner for actual FAT dates (within 4 weeks of test dates) so that travel arrangements and coordination may occur.







				4.3 Inspection of Work and Material



				4.3.1 At all times, authorized representatives of the Owner shall have access to all places where Work is being done or where materials or equipment are being manufactured, stored, or prepared under this Specification and the Contractor shall facilitate unrestricted inspection of such materials, equipment, and work, including full access to purchasing and engineering information but not including price information. The Owner shall be furnished with such information as the Owner may require regarding materials used and the process of manufacture for the various items of equipment. Inspections of equipment or materials during manufacture will be performed by the Owner solely in an effort to detect discrepancies and defects as early as possible when they can be most readily corrected.  No acceptance of equipment or materials shall be construed to result from such shop inspections. Any inspections or tests or waivers thereof shall not relieve the Contractor of responsibility for meeting all requirements of this Specification.



				4.3.2 If the Specification, the Owner's instructions, laws, ordinances, or any public authority requires any work to be specially tested or accepted, the Contractor shall give the Owner timely notice of its readiness for inspection and, if the inspection is by an authority other than the Owner, of the date fixed for such inspection. Inspections by the Owner will be made promptly, and where practicable, at the source of supply. If any work should be covered up (i.e., the work continued to a point where inspection of any required aspect becomes difficult or requires partial reversal of the work) without acceptance or consent of the Owner, it must, if required by the Owner, be uncovered for examination and properly restored at the Contractor's expense, unless the Owner has unreasonably delayed inspection.



				4.3.3 Re-examination of any work may be ordered by the Owner and, if so ordered, the work must be uncovered by the Contractor. If such work is found to be in accordance with the Specification, the Owner shall pay the cost of reexamination and replacement. If such work is not in accordance with the Specification, the Contractor shall pay such cost.







				4.4 Final Inspection and Acceptance 



				4.4.1 The Contractor shall be responsible for all the Work under this Contract until all fabrication and installation Work required by this Contract is complete (including unloading of all parts at the delivery site), continuously protecting all equipment and components from loss or damage. The Contractor shall also furnish before the time of shipment any recommendations for unloading, handling, and special precautions to be observed in protection of the equipment while stored at the site and or in transit to the site. The Contractor shall exercise care in performing all onsite work so as not to cause any damage to abutting property and/or adjacent facilities.











				5 CONTRACTOR TECHNICAL SERVICE ADVISOR (TSA)



				5.1 Responsibility 



				5.1.1 The Contractor will furnish a qualified and competent Technical Service Advisor, who shall be fluent in the English language (verbal and written), to assist the Owner and provide direction for installing, field testing and commissioning the equipment purchased under this Contract. The services of the Technical Service Advisor shall include provision of any special tools as may be required to install any of the equipment purchased under this Contract. The Technical Service Advisor shall be on site continuously during installation and commissioning of equipment provided by the Contractor. The Technical Service Advisor shall provide direction, to the crew performing the actual installation, through the Owner.



				5.1.2 The Technical Service Advisor shall meet no less than weekly (daily communication is anticipated) with the Owner to review and coordinate installation activities for the upcoming week. In addition, the Technical Service Advisor shall meet daily with the Owner to briefly review the following day’s installation activities.  The Owner will keep the Technical Service Advisor informed of any Owner planned activities that could impact the Equipment installation. In the event of any problems or difficulties, more frequent meetings shall be scheduled.







				5.2 Coordination with Others



				5.2.1 The Technical Service Advisor shall comply with all accident-prevention procedures as directed by the Owner for the control and safety of the Owner's personnel, Owner's contractors, and Contractors' personnel, property, equipment, and visitors to the job site.



				5.2.2 The Technical Service Advisor shall coordinate with the Public Works Contractor during the course of the project regarding deliveries, access, safety, construction fabrication, installation of materials and equipment, testing including any items that may require interaction and coordination. Advanced coordination to the extent possible is expected to minimize impacts to each other’s work.  Correspondence on key items shall be in writing and shall involve the Owner.







				5.3 Training



				5.3.1 In addition to technical competence, the Contractor shall ensure that the Technical Service Advisor has current training in the following prior to arrival to the site;



				5.3.1.1 First Aid and Cardio-Pulmonary Resuscitation (CPR);



				5.3.1.2 Confined Space Operations and Confined Space Rescue for employees who may enter or work in a Confined Space;



				5.3.1.3 Electrical Hazard Recognition when appropriate;



				5.3.1.4 OSHA;



				5.3.1.5 Any WAC requirement relevant to the work being done.















				6 SAFETY



				6.1 General



				6.1.1 All Contractor staff shall be appropriately trained in their area of work or area of work for which they are supervising.  Under no condition shall the Contractor staff work or perform supervision without adequate training and experience.



				6.1.2 The Contractor shall be responsible for the safety of its Technical Service Advisor. The Contractor shall take all necessary safety and other precautions at all times to prepare for and perform the work in a safe manner and to protect people from illness or injury and prevent property damage. Nothing in this Contract shall be construed as imposing any duty upon the Owner or any of its employees with regard to, or as constituting any express or implied assumption of control or responsibility over, project site safety, or over any other safety conditions relating to employees or agents of the Contractor or the public.



				6.1.3 Refer to EXHIBIT H SCL SAFETY MANUAL for minimum safety requirements.







				6.2 Additional Safety Requirements



				6.2.1 The Contractor shall be responsible for the following requirements:



				6.2.2 Ensuring that the Technical Service Advisor comply with the Owner’s Health and Safety Plan, as well as other pertinent safety standards and rules;



				6.2.3 Ensuring that the Technical Service Advisor properly utilizes all protective clothing, safety equipment, materials, tools, supplies, apparatus, and systems required to safely perform the work, at no expense to the Owner;



				6.2.4 Participate in daily job briefing and/or tailgate meetings. At such daily meetings, the Contractor shall provide the Owner's representative all relevant information on the work to be performed, its location, and the equipment to be used;



				6.2.5 Participate in job site safety meetings on a regular basis as required by law and the Owner (Exhibit H).











				7 SCHEDULES, PROCEDURES AND REPORTS



				7.1 Schedule:



				7.1.1 Within four (4) weeks of award, the successful Contractor will provide a detailed schedule for the project which will include further definition of the following:



				7.1.1.1 Studies & Engineering



				7.1.1.2 Submittal Drawings



				7.1.1.3 Owner Drawing Reviews



				7.1.1.4 Second Review Submittal Drawings



				7.1.1.5 Owner Final Reviews



				7.1.1.6 Final Drawings & Documentation Submittals



				7.1.1.7 Fabrication



				7.1.1.8 Factory Acceptance Test



				7.1.1.9 Shipment & Delivery



				7.1.1.10 Assembly



				7.1.1.11 Testing



				7.1.1.12 As-Builts Drawings and Documentation



				7.1.1.13 O&M Manuals & Final Drawings



				7.1.1.14 Energization







				7.1.2 The schedule shall be maintained and updated on a monthly basis or when impacted by five (5) or more days.



				7.1.3 Refer to EXHIBIT C for the project milestone schedule.



				7.1.4 The Contractor schedule shall incorporate and comply with the submittal, and equipment delivery dates specified in Schedule of Submittals. The schedule shall be in the form of a Gantt bar chart, providing clear definition of activity descriptions, appropriate interactivity linkages (predecessor/successor relationships), beginning and end dates, and critical-path activities. The schedule shall be written using Microsoft Project software, or a similar application approved by the Owner, that has the capability of graphically showing actual progress against an original baseline. 



				7.1.5 Activities shall include all major design, fabrication, assembly, delivery, and field installation tasks, with milestones clearly indicated. Milestone dates shall include all required submittals, equipment deliveries, and completion of major portions of work. For submittals, adequate time for Owner review, as specified for the particular submittal, shall be included. 



				7.1.6 This schedule, when approved by the Owner, shall be retained as a baseline for monitoring actual contract performance and will be used for determination of liquidated damages for late submittals, delivery and field installation. The schedule baseline shall remain unchanged for the duration of the Contract until and unless a Change Order is issued by the Owner authorizing a revision to the baseline schedule. 



				7.1.7 The Contractor may provide submittals ahead of the dates specified in the Contractor’s implementation schedule, provided that all related descriptive information and details required by the Owner for review are included. A submittal prematurely submitted which does not include the related information will not be counted as meeting the submittal schedule.







				7.2 Field Installation Procedure



				7.2.1 The Contractor shall submit, for the Owner’s review and approval, a detailed field installation procedure for all equipment provided by the Contractor. The procedure shall describe the step-by-step activities required to install the equipment and integrate it into the Owner’s system, including any special precautions that may be required. This procedure shall be submitted with a schedule that identifies the Contractor’s estimate for the amount of time needed for each step of the procedure.







				7.3 During Construction Drawing Updates (As Builts)



				7.3.1 The Technical Service Advisor shall continuously document all approved changes to the Contract Drawings during installation on two (2) complete sets the Contract Drawings. Drawing updates must be within 2 days of actual work.  Use red for additions, green for deletions and blue for comments and note.  Markups shall be thorough and complete (essentially ready for CAD).  For example, if a change is made to a plan view, the corresponding section view and material item is also expected to be revised.  Same would apply to electrical schematic, cabling and wiring diagrams.



				7.3.2 At the conclusion of the installation of each construction component, these “red-lined drawings” shall be reviewed by the Technical Service Advisor and the Owner to assure adequate and legible documentation has been made. 







				7.4 Commissioning Procedure 



				7.4.1 Sixteen (16) weeks prior to field testing of the first equipment, the Contractor shall provide a written commissioning procedure for the Owner’s review, outlining the steps required for preparing the equipment (all Contractor furnished equipment) for energization. The commissioning procedure shall contain specific instructions used to validate the operational performance of the Equipment, for review by the Owner. The Owner will have fifteen (15) days to review and return, with comments, if any, to the Contractor. If revisions to the test procedure are required, the Contractor shall make the revisions and resubmit within ten (10) days for review by the Owner. The Owner will have ten (10) days to review and the Contractor shall then have ten (10) days to revise and return to the Owner. The final commissioning procedure shall be provided fifteen (15) days prior to field testing of the first equipment. 



				7.4.2 The Contractor shall work jointly with the Owner to review and develop an Outage Plan for energization for the substation and Contractor furnished Equipment.  The outage plan shall have a step by step sequence of switching procedures which will in turn coordinate with the Commissioning Plan.



				7.4.3 The Contractor shall verify in writing to the Owner that the Contractor furnished equipment has been properly assembled and tested and is ready for energization.  The Owner then will energize the equipment with Contractor approval.  The TSA shall be present for no-load and loaded equipment energizations. 



				7.4.4 After the Equipment has been installed, the Owner's no-load activities completed, and before the Equipment is considered ready for commercial operation, the Contractor shall verify in writing that the equipment has been installed and adjusted properly and in accordance with Contract drawings, and that it will function safely and properly under continuous, full-load operation. At the conclusion of operational testing and checkout by the Owner, the Equipment shall be energized at rated voltage no-load energization, and, after 24 to 48 hours, at the discretion of the Owner, released for commercial operation.



				7.4.5 Commissioning Report: Within two (2) days after initial energization of each Equipment item, the Contractor shall provide two (2) copies of the Technical Service Advisor’s daily report log to the Owner. The report log shall document daily installation progress, safety notations, operational test results, and deviations and/or Owner-approved changes to the Contractor’s original installation procedure.











				8 SITE ACCESS



				8.1 The site will be accessed from John Street on the North side of the project site. Access from other streets adjacent to the site will only be allowed on an emergency basis.







				9 STAGING/UNLOADING AND STORAGE



				9.1 Contractor shall coordinate all staging and unloading with the Owner and shall conform to Owner requirements for working hours, disruption of traffic, etc. 



				9.2 The site has very limited space for storage and only minor items may be kept at the site as coordinated with the Owner.  The Contractor shall be responsible for offsite storage and lay down area (including security) as needed.







				10 COORDINATION OF WORK



				10.1 Contractor shall coordinate construction schedule and operations with Owner. Contractor shall develop a plan for coordinating all required work with the Owner, including all permitting and cutovers. This plan will be reviewed and approved by the Owner.



				10.2 Should construction work, or work of any other nature, be underway by other forces or by other contractors within or adjacent to the limits of the Work at the time of this Contract, the Contractor shall cooperate with all such other contractors or forces to the end that any delay or hindrance to their work will be minimized.



				10.3 The Owner reserves the right to perform other or additional work, within or adjacent to the limits of the Work specified, at any time by the use of other forces. Contractor shall coordinate with the Owner and any of the Owner's forces, or other forces, engaged by the Owner. 



				10.4 Contractor shall coordinate use of premises and access to site with other contractors, utilities, and the Owner's forces. Owner has final authority over coordination, use of premises, and access to site.



				10.5 Contractor shall cooperate with contractors for other area work, not included in this Contract, but which may take place during a common construction period.



				10.6 The Owner Project Manager shall be the point of contact for all project coordination.







				11 DIVISION OF RESPONSIBILITY



				11.1 Refer to EXHIBIT D







				12 ENVIRONMENTAL



				12.1 Site Environmental Data



				12.1.1 Elevation Above Sea Level 125 ft



				12.1.2 Maximum ambient Temperature 104 ̊ F



				12.1.3 Minimum Ambient Temperature 0 ̊ F



				12.1.4 Humidity (Average) 85%











				13 SEISMIC REQUIREMENTS



				13.1 The Equipment shall comply with the requirements of IEEE Standard 693 high seismic qualification level in addition to the requirements of this section.  The more severe requirement shall govern the design.



				13.2 The performance objective for this equipment is to be designed, fabricated and installed such that there is neither structural damage nor loss of function immediately after an earthquake when subjected to design seismic loads occurring with dead and normal operation loads.



				13.3 Seismic Qualification



				13.3.1 Qualification of all Contractor furnished Equipment and  all appendages



				13.3.2 Equipment analysis shall use the associated referenced Annex from IEEE 693.



				13.3.3 Members, plates and connections shall be designed in accordance with the AISC Steel Construction Manual – 14th edition.



				13.3.4 Tank and tank components shall be designed for earthquake loading in both the vertical and horizontal directions located at the center of gravity (CG). These forces shall be combined in order to produce the worst case loading for each component, attachment and connection. The load combinations for determining shear and overturning demand shall be as follows:



				13.3.4.1 (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG)



				13.3.4.2 (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG) 







				13.3.5 Appendages such as radiators, surge arresters, control cabinets, etc. shall be analyzed using the same values listed above and multiplied by 3.  Base of appendage shall be considered as point of lowest connection. Natural frequency of appendages, including structural supports, shall not exceed f = 33 hertz.



				13.3.6 Calculations and free body diagrams shall be provided per IEEE Standard 693 Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, attachments and connections.



				13.3.7 Connecting elements transferring loads to the foundation or first support shall be designed using the same values above and multiplied by 2.







				13.4 Qualification of Equipment Bushings 



				13.4.1 Bushings shall be qualified by static pull test, as specified in IEEE Standard 693 A.1.2.4. Bushings of composite construction may require additional testing per A.1.2.5.







				13.5  Qualification of Current Transformers



				13.5.1 Current transformers shall be qualified by dynamic analysis, as specified in IEEE Standard 693 A.1.3.3 and Annex F.







				13.6 Qualification of Gas Insulated Switchgear



				13.6.1 GIS shall be qualified by Static Coefficient Analysis requirements of IEEE 693 A.1.3.2 and Annex N.







				13.7 Qualification of Cable Terminations



				13.7.1 Cable Terminations shall be qualified by Static Pull Test requirements of IEEE 693 A.1.2.4 and Annex N.







				13.8 Qualification of Surge Arresters



				13.8.1 Surge arresters shall be qualified according to the requirements of IEEE 693 Annex K, except with loading modified per this section







				13.9 Acceptance Criteria



				13.9.1 The qualification will be considered acceptable upon review of the Seismic Test – Qualification Report and the Seismic Analysis Report provided that the requirements given in IEEE Standard 693 Section D.5.1 and D.5.2 are satisfied.







				13.10 Submittals



				13.10.1 A Seismic Test – Qualification Report conforming to IEEE Standard 693 Section A.5 and Annex T shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal package. The report (using English units) is to include; tests, test plan and results, calculations, seismic outline drawing, charts, and all records required in this specification. The Owner will be allowed twenty (20) days to review and changes in the equipment design may be required. This submittal shall be issued with the first set of Equipment outline approval drawings from the Contractor rather than with the final drawings. Proceeding with detail design w/o approval of the seismic report shall be at the risk of the Contractor.



				13.10.2 A Seismic Analysis Report conforming to IEEE Standard 693 Section A.6 and Annex S shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal. The report (using English units) is to include; calculations, seismic outline drawing, charts, and all records required in this specification.







				13.11 Statement of Responsibility: As part of the bid submittal the Equipment supplier shall submit a written statement of responsibility to the Owner. The statement of responsibility shall contain the following:



				13.11.1 Acknowledgment of awareness of the special requirements contained in this seismic specification.



				13.11.2 Acknowledgment that control will be exercised to obtain conformance with the requirements of this specification section.



				13.11.3 Provide references of at least (3) Equipment projects in recent history where design and testing conformed to the seismic requirements of IEEE Standard 693.



				13.11.4 Identification and qualifications of the person(s) who will be performing testing and analysis as required in this specification.











				14 NAMEPLATES & LABELS



				14.1 Nameplates shall be provided on the face of each panels/cabinets, AC and DC panelboards, fused circuits, and all other components provided by the Contractor.  Nameplates shall be made of laminated phenolic material having engraved letters extending through the black face into the white layer.  Nameplates shall be permanently secured.



				14.1.1 Panel/Cabinet names: 3/4” lettering



				14.1.2 AC/DC panelboards, Charger 1, Charger 2, etc.: ½” lettering.



				14.1.3 Panel/Cabinet device names: 3/16” lettering.



				14.1.4 Rear cabinet/device names: 3/16” lettering.







				14.2 Nameplates shall be located and positioned such that they will be easily accessible and visible, and the information thereon shall be clearly legible to the naked eye.



				14.3 Nameplates shall be secured with stainless steel screws to allow for future changes.



				14.4 The Contractor shall submit a list of nameplates to the Owner for approval.  The list shall contain the nameplate description, size, and location.



				14.5 All devices, including those that do not require nameplates on the front panel, such as terminal blocks and fuse blocks, shall be labeled on the panel adjacent to the device.  The labels shall be self-adhesive with printed device designations corresponding to those used on the wiring diagrams.







				15 DESIGN AND PERFORMANCE CRITERIA



				15.1 This section provides general electrical performance requirements as a basis for electrical design options for Seattle City Light’s (SCL) Denny Substation.  The Contractor shall perform and document the necessary studies to determine the related equipment parameters listed in EXHIBIT B.  An abbreviated list of the related electrical equipment ratings is included at the end of this Design and Performance Criteria Section.  Also refer to the detailed equipment specification documents, EXHIBIT A series for the main power transformers, switchgear, grounding transformers, capacitor banks, line reactor, and GIS equipment.  Contractor shall perform all studies necessary to design a fully functioning system and these studies shall be submitted with their proposal.  At a minimum the Contractor shall perform the following electrical studies: 



				15.1.1 Power Flow



				15.1.2 Short Circuit



				15.1.3 Harmonic Screening



				15.1.4 Switching Transient



				15.1.5 Insulation Coordination



				15.1.6 CT Selection Report (verify adequacy of ratios, saturation and burdens – may be submitted prior to or with the first drawing submittal packages)







				15.2 System Data and Project Phasing



				15.2.1 System data to assist in performing studies are provided as attachments to this specification document.  The project will be completed in three or more phases.  These are illustrated in the data provided in the attachment.  Note that these drawings show the Denny Substation 115 kV switching equipment in a breaker and a half scheme.  This breaker arrangement is required for the 115 kV side of the station. The 13.8 kV topology is discussed in the next subsection.  The data to be used for studies are listed in the table below.







				15.3 Topology and Redundancy Requirements 



				15.3.1 Please refer to the single line drawings in EXHIBIT E. These drawings show an example topology typically used for SCL’s urban substations which feed networked distribution systems.  Proposed designs are not limited to this topology, but must provide the same level of redundancy and operational flexibility while meeting design criteria.  The characteristics from this drawing that are required include:



				15.3.1.1 Subnets: SCL operates a 13.8 kV underground distribution secondary network in the downtown Seattle area.  The network is broken up into subnets where each subnet is comprised of six (6) completely separate 13.8 kV feeders.  Subnets extend into the distribution network and service a variety of loads and locations.  A single load may be fed by up to four (4) network transformers; the secondary side of the network transformers are tied together to improve customer reliability and each network transformer is fed from a different 13.8 kV feeder within a given subnet.  To prevent currents from circulating from one 13.8 kV feeder to another 13.8 kV feeder through the network transformers, all the 13.8 kV feeders within a subnet must be tied to the same source.   The Denny substation will provide power to five subnetworks: South Lake Union (SLU) 1 and 2, and Denny Triangle (DT) 1, 2, and 3.  Each subnet has a maximum capacity of 45 MVA.  Refer to example subnet under Exhibit F Drawings.



				15.3.1.2 13.8 kV Bus Arrangement:  The bus is presently shown to be an 8-breaker ring with the feeders of each subnet spread across the ring.  Only one feeder per subnet may be connected to a bus section so that the loss of any given bus section results in only an N-1 contingency for the subnets.  The bus must therefore be contiguous so each feeder in a subnet is fed from the same source to prevent circulating currents within a subnet.  Operations and protection systems must prevent split bus configurations except for short time periods following a contingency.   The design must allow energized buses to be restored to a contiguous configuration within 15 minutes.  A ring bus containing less than eight (8) breakers would risk an N-2 contingency for the subnets if a bus breaker were to fail; the failure of a bus breaker would remove two adjacent bus sections and two feeders from any subnet connected to those bus sections from service.  



				15.3.1.3 Capacitor Placement:  Capacitor banks should be distributed across non-adjacent bus sections for reliability (for example: loss of a single bus section including attached capacitor banks should not result in loss of more than 25% (arbitrary number) of the total installed capacitive compensation).  Total installed capacitance and capacitor sizing must meet the power factor and voltage requirements listed in the next two sections.  It is the responsibility of the Contractor to determine whether a stepped capacitor bank is required to control harmonics.



				15.3.1.4 Grounding Banks: Grounding transformers should be distributed across non-adjacent bus sections to prevent the loss of more than one transformer for the breaker failure of a bus breaker.











				15.4 Load and Power Factor Requirements



				15.4.1 The Denny substation 13.8kV equipment must be capable of serving a total load of:



				 2017 – 50 MVA



				 2018 – 100 MVA



				 2019 – 110 MVA



				 2020 – 125 MVA



				 2035 – 225 MVA







				15.4.2 The substation must be capable of serving these loads for normal and all N-1 substation conditions while meeting the performance criteria in subsequent sections of this document.  Breaker failure shall not result in loss of more than one source or ability to serve the load.



				15.4.3 Uncorrected load power factor is approximately 0.92 lagging.  The substation must include reactive compensation to achieve a power factor of between 0.99 leading or 0.99 lagging as measured at the high voltage terminals of the main substation transformers.  This power factor range must be obtainable for no-load through full-load conditions.  Reactive compensation solutions must not introduce resonant frequencies near 60 Hz or cause harmonic performance to exceed IEEE Standard 519 limits.  Reactive compensation solutions (including capacitors) must comply with the voltage requirements of the next section. 



				15.4.4 The Owner’s preferred alternative is to have 4 transformers serve the 13.8kV load. The Contractor is also requested to propose an alternative using 3 transformers to serve the 13.8kV load. Transformers shall be equally loaded and no transformers shall be in an on-line, hot standby position.



				15.4.4.1 The ultimate total transformer nameplate capacity shall be provided per IEEE Std C57.12.00 and shall at a minimum be capable of supplying 225 MVA of load without any accelerated loss of life. A minimum size of 60 MVA at their top rating (OA/FA/FA) but other alternate sizes would be considered if beneficial to the Owner.



				15.4.4.2 Under N-1 conditions, the remaining transformers will serve 225 MVA of load at peak based on the load curve and temperature data shown in EXHIBIT I MAX LOAD MAX TEMP PROFILE with a small amount of accelerated loss of life resulting from serving a peak load day in this condition. Minimal loss of life may be acceptable (less than one additional day loss of life for that day for a peak day using IEEE C57.91 methodology with insulation Life of 180000 hours or 20 years with % loss of life rate = .0133%/24 hours).



				15.4.4.3 In N-2 conditions, loss of life will be anticipated; the Contractor will provide the loss of life data using same methodology cited above.











				15.5 Loss Evaluation (Transformers, Line Reactor, Grounding Banks as applicable)



				15.5.1 Load and no-load losses shall be evaluated as follows:



				15.5.1.1 No-Load Core Losses $7,000/kW



				15.5.1.2 Load Losses and Auxiliary Losses $3,500/kW







				15.5.2 Evaluated Losses will be calculated by multiplying the appropriate dollars/kW values by guaranteed maximum load losses at temperatures as specified by IEEE C57.12 at ONAN rating and no-load losses at 100% voltage.



				15.5.3 If the actual tested loss values exceed the guaranteed maximum loss values stated in the proposal of the Successful Proposer, the Successful Proposer (Seller) will be charged a penalty value for every kilowatt by which the actual tested transformer losses exceed the guaranteed maximum losses upon which the proposal was evaluated. This penalty value will be one hundred and twenty percent (120%) of the difference in Purchaser's guaranteed maximum loss values and the actual measured loss values. The penalty will be deducted from the Contractor’s proposal price when payment for the equipment is remitted.



				15.5.3.1 No-Load Loss Penalty $8,400/kW



				15.5.3.2 Load Loss Penalty $4,200/kW











				15.6 Voltage Regulation: The nominal substation primary voltage is 115 kV.  The allowable steady-state range for normal operation is between 1.0 and 1.05 per unit.  The nominal substation secondary voltage is 13.8 kV.  The allowable steady-state voltage range for normal operation under all load conditions is between 13.42 kV and 13.75 kV.  During contingencies the allowable steady-state voltage range for all load conditions is 13.2 kV and 14.08 kV.  The maximum allowable change in steady-state voltage (ΔV) for operations such as capacitor switching is 3% on the 13.8 kV system.



				15.7 Insulation Requirements



				15.7.1 All insulation shall be capable of operating at the continuous voltages listed above, and withstanding the transient overvoltages allowed by the overvoltage protection. IEEE 1313.1 “Standard for Insulation Coordination Definitions practices and Rules”, and IEEE 1313.2 “Guide for the Application of Insulation Coordination” should be followed when performing studies to select surge arrester ratings and station and equipment insulation levels.  Equipment BIL levels shall respect any minimum values identified in the respective equipment specification documents and in IEEE Standard 1313.1.



				15.7.2 Metal oxide, silicon polymer housing, surge arresters shall be applied to all 115 kV line terminations, 115 kV inductors, 115-13.8 kV transformers (high and low sides), 13.8kV feeders terminals (metalclad switchgear) and grounding banks. Surge protection is not required at instrument transformers (column CTs, PTs, CCVTs), and capacitor banks.



				15.7.3 All substation facilities shall be shielded from direct lightning strokes. IEEE standard 998 “IEEE Guide for Direct Lightning Stroke Shielding of Substations” shall be used as guide in designing lightning shielding.







				15.8 Short Circuit Duty: SCL distribution equipment used in distribution vaults has a maximum fault duty of 25kA. The first vaults are very close to the substation and fault current must be limited to 25 kA for no more than .17 seconds to not overduty this equipment at the equipment location (IEEE std 386).  The requirement is to limit the fault current to 25kA at the substation feeder level.  



				15.9 The Contractor shall determine the short circuit ratings of equipment within the substation.  SCL anticipates that this may be difficult to achieve via introduction of impedance due to parallel connections of main power transformer secondary windings and voltage regulation requirements.  Other options, including fast isolation of faulted bus sections without creating split bus topologies, should be considered. For short circuit calculation, all transformers are to be considered in service with no open switches or breakers.



				15.10 System Grounding and Protection Considerations: Zig Zag grounding transformers shall be sized to limit single-line-to-ground fault contribution on the 13.8 kV system to 500 A per bank. Protection systems shall be capable of secure and reliable operation for one or more grounding banks in service.



				15.11 Software and Studies Documentation



				15.11.1 The Contractor shall perform studies using PowerWorld, ETAP, and ATP-EMTP.  The Contractor shall provide software models including ancillary files to accompany design documentation so results may be independently reproduced.  The Contractor may suggest alternative software packages for SCL consideration. 



				15.11.2 The Contractor shall provide design documentation showing calculations, tabulated results, and conclusions of analyses performed to determine equipment ratings.  Documentation shall include a narrative describing the basis for selection of equipment ratings as well as a description of how the proposed system will function.







				15.12 Equipment Electrical Ratings: The following tables list applicable electrical equipment ratings.  Some values are fixed; others must be determined by the Contractor.  



				Equipment Rating Tables:







				16 DATA AND MATERIALS TO BE FURNISHED BY CONTRACTOR



				16.1 Drawings



				16.1.1 Approval Drawings: Per the schedule of Milestone events, the Contractor shall furnish for Owner’s, review one (1) PDF copy of the equipment Approval drawings. The submittal shall include, but not limited to, the following drawings: drawing list, nameplate, equipment outline, foundation requirements, bushing outlines, surge arrester outlines, control cabinet layout, AC and DC schematics, auxiliary power schematics, control cabinet external connection diagrams, CT secondary excitation characteristics, and CT ratio correction factor curves, assembled center of gravity including oil, gross weight, natural frequency of vibration, details relative to the Owner’s conduit and bus connections, bushings and surge arrester connector types, NEMA ground pad locations, and all other details necessary for Owner's design of installation. Included with the drawings, the Contractor shall furnish for Owner’s review, one (1) PDF copy of all configuration settings for all control devices and protective equipment. The Owner will review each of the drawings and settings for compliance with this Specification and return to the Contractor.



				16.1.2 Final Drawings: Per the schedule of Milestone events, the Contractor shall submit to the Owner one (1) PDF copy of these equipment final drawings and documentation. The submittal shall include, but not be limited to, all of the Approval drawings, along with any other drawings noted by the Owner, or Contractor, that are necessary in order to accurately document the equipment construction. Additionally, AutoCAD version 11 compatible drawing files of all the drawings, schematics, and wiring diagrams, with configuration settings shall be provided with the submittal.



				16.1.3 Equipment Delivery Drawings: Three hardcopy sets of Final Documentation shall be shipped and delivered with each equipment item.  Documentation shall be ring bound and full size drawings shall be included (drawing sleeves or separate).  



				16.1.4 Drawing Review Process



				16.1.4.1 The Owner shall review the drawings and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor The approval status of the each drawing reviewed will be given in the transmittal letter.  The approval status categories will be as follows: 



				1. APPROVED - The drawing is approved by the Owner as to general scope and content; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				2. APPROVED AS NOTED - The drawing is approved by Owner as to general scope and content subject to minor changes noted on the drawings; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				3. REVISE AND RESUBMIT - The drawing is not approved by the Owner. The Contractor shall specifically address and/or incorporate all the Owner’s comments into the revised drawing, and resubmit for approval. 







				16.1.4.2 The Owner shall review all revised and resubmitted drawings, and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor within twenty one (21) calendar days after receipt. The drawings shall have the specific revision noted in the revision block of the drawing, and the revised areas of the drawing shall be circled. The Contractor shall make a complete and acceptable submittal to the Owner not later than the second submittal of an item. The Owner reserves the right to withhold monies due the Contractor to cover the additional cost of the Purchaser’s review beyond the second submittal.   



				16.1.4.3 Corrections indicated on submittals returned by the Owner shall be considered as changes necessary to meet the requirements of the Contract Documents and shall not be taken as the basis of claims for extra work. Changes to the Contract Document requirements will not be handled on review drawings but will be issued as formal Change Orders.







				16.1.5 Drawing Standards: Text size and style, the use of line types, line weights, drawing layers, drawing layout, and dimensioning for all drawings, schematics, and wiring diagrams shall be produced in accordance with the guidelines in the Exhibit 14: “Drafting Requirements for Contractors.“ All drawings shall contain a legend as described in the attachment.



				16.1.6 Drawing Sizes: Figure 1 shows the standard Owner drawing sizes. All drawings provided shall be as depicted in Figure 1. Upon award of the Contract, the Owner will provide the Contractor with copies of the title borders in AutoCAD file format.



				16.1.7 Terminal Blocks: All terminal block positions shall be drawn a minimum of 3/4 inches wide by 1/4 inches tall. The terminals shall have a numerical sequence of 1, 2, 3, 4.... 12, from top to bottom or left to right for terminal blocks oriented horizontally. Each terminal block shall have a two letter designation. 



				16.1.8 Revisions and References: Each drawing shall have space for referencing other drawings. In addition, space for listing revisions along the bottom of the drawing shall be provided. 



				16.1.9 Connection Drawings: Connection drawings showing point-to-point connections of every terminal of every electrical device used shall be provided. Space shall also be provided for showing and listing external cables to be installed by others. Interconnecting from or to another drawing shall be referenced by drawing number and destination. 



				16.1.10 Schematic Drawings: Both AC and DC elementary drawings shall be provided. 



				16.1.11 Physical Outline: A drawing showing the outline dimensions, center of gravity, weight, volume of oil, weight of gas, anchoring, and other pertinent physical detail. 



				16.1.12 Contractor shall provide damage curves for all supplier furnished equipment and HV and MV cable.



				16.1.13 Drawing Dimensions and Units: All drawing units shall be shown in U.S. English using the Architectural style length dimensions (e.g. 6’-3 ½ ” for six feet, three and one-half inches). Equivalent metric units may also be shown alongside the English units. Drawing Scale: All physical dimension drawings shall be drawn to full scale with the printed scale identified on the drawing.  







				16.2 Studies: 



				16.2.1 Contractor shall finalize electrical studies that were performed as part of the proposal process.  Studies shall be provided in both hard copy and electronic format.  Model data bases will also be provided.



				16.2.2 Studies and reports shall be provided to Owner for approval before detail design.







				16.3 Certified Test Report 



				16.3.1 Before equipment is packaged for shipment, Owner must approve related Factory Test Results.  At least one copy of the draft test report must be provided to the Owner for review and approval prior to equipment preparation for shipment. No Equipment shall be shipped prior to the Owner reviewing the test reports and authorizing shipment in writing. 



				16.3.2 Twenty (20) days after test completion six (6) completed copies of the certified test report shall be submitted to the Owner. The report shall be of sufficient detail to demonstrate compliance to the requirements of this Specification. The report shall include a description of the tests to be performed, the purpose of the test, methods to be used in reference to the standards, acceptance criteria, copy of all the raw data, instrument settings, diagrams for test setups, test equipment manufacturer and type, formulas and calculations which are used to demonstrate compliance. A complete set of digital photos of the Equipments under test and of the test setup shall be printed in the test reports and submitted on the final CD-ROM containing the Contractor’s drawings. 



				16.3.3 The test report shall be in a format depicted in attachment.







				16.4 Operation and Maintenance Manuals 



				16.4.1 No later than ten working days after the Equipment has been shipped from the factory, six (6) hard copies and one (1) PDF copy of the Operation and Maintenance Manual for the Equipment and auxiliary equipment shall be furnished. Each set shall consist of one or more volumes, each of which shall be bound in a standard size, 3-ring loose-leaf, vinyl plastic hard cover binder suitable for bookshelf storage. Binder ring size shall not exceed 2-1/2 inches. The information listed in the technical manuals shall be as detailed as listed below. Copies of the manufacturer's instruction manuals for all relays and auxiliary equipment shall be included in the overall Operation and Maintenance Manual. Separate digital photos of all major components and relays making up the Equipment shall also be printed in the manuals and submitted electronically with the Contractor’s drawings.  Six (6) hard copies and one (1) PDF copy of final O&M manuals shall be as-builted and issued within four (4) weeks of energization.



				16.4.1.1 The format listed in the normal sequence of appearance, shall consist of:



				1. Title Page: The page containing the title, Owner contract number, item number and issue date. 



				2. Revision Record: A revision record page containing tabulation columns for the revision code, date, and revision description. 



				i. Table of Contents: 



				ii. A table of contents listing all primary divisions (i.e., chapters, sections, and paragraphs) with their corresponding page and volume numbers. 



				iii. A list of drawings containing all figures and drawings, their titles, and page numbers. 



				iv. A list containing all tables, their titles, and page numbers.











				16.4.1.2 The technical manuals shall include, but are not limited to, the information specified below.



				1. Manufacturer’s Definitions: All terminology peculiar to the Contractor’s equipment shall be clearly explained by the Contractor in a supplementary section bearing the heading “Definitions”. 



				2. Factory Specifications of the Equipment 



				3. Factory test reports



				4. Site test reports



				5. Shipping Instructions, Warehouse Storage, and Handling Instructions: List of major components for warehouse inspection, shipping instructions, site receiving instructions including lifting diagrams, and storage instructions. 







				16.4.1.3 Parts and Factory Service Instruction 



				1. Factory repair policy



				2. Describe in detail the procedure to obtain spare parts or factory service:  



				i. Under normal conditions; 



				ii. Under emergency conditions







				3. Specify the mailing address and telephone numbers of the service department. 







				16.4.1.4 Installation Instructions: Installation instructions and information to supplement the installation drawings shall be furnished. This information shall include power requirements assembly procedures, safety precautions, grounding instructions, alignment instructions, installation test requirements, and details associated with equipment testing to verify proper performance. 



				16.4.1.5 Preventive Maintenance Instructions: Preventive maintenance instructions shall be furnished for all subsystems indicating manufacturers’ recommended maintenance intervals. These instructions shall include required test procedures, alignment instructions, cleaning requirements and instructions for visual examinations. The preventive maintenance instructions shall include a table indicating the average man-hours required to complete a maintenance action, outage time if required and on-line/off-line requirement for the maintenance action.



				16.4.1.6 Troubleshooting Instructions: Troubleshooting instructions shall be to the spare parts level with adequate details for quick and efficient location of cause for equipment malfunction. Include adjustment limits, timing diagrams, troubleshooting and recommended corrective action steps, and resetting requirements before return to service. The maintenance instructions shall include the manufacturers’ typical readings at all test points.  Include the following information:



				1. Information on the use of special tools and test equipment as well as precautions to protect personnel and equipment. The information shall be arranged on a unit basis; however, extensive material, procedures, or illustrations which are common to more than one module need not be repeated but may be referenced. 



				2. Repair instruction shall be provided for the removal, repair, adjustment, and replacement of all items which are within the ability of an electrician to perform.  Electrical and mechanical schematic diagrams; parts location illustrations or other methods of parts location information; photographs, interconnection cabling, wiring diagrams, and exploded and sectional views giving details of mechanical assemblies shall be provided as necessary to supplement the test. 



				3. For mechanical items, information on tolerances, clearances, wear limits, and maximum bolt-down torques shall be supplied. Information on the use of special tools and test equipment, as well any cautions or warnings which must be observed to protect personnel and equipment, shall also be covered. The presentation should be arranged on a unit-by-unit basis; however, extensive material, procedures, or illustrations which are common to more than one assembly or subassembly need not be repeated. They may be referenced.







				16.4.1.7 Parts Information: This section shall contain a complete parts list and subsections which include a breakdown to the smallest assembly considered a replacement part, showing name and description, catalog number, quantity used, and reference by item number on the applicable drawing. The description shall include electrical and mechanical ratings, settings, nameplate drawings, additional instructions or instruction books, testing requirements, wire list, curves, drawings, and inspection and installation instructions. 



				16.4.1.8 Spare Parts: Spare parts as recommended by the Manufacturer, including the descriptive information listed in the preceding paragraph. 



				16.4.1.9 A list of all tools needed to install or maintain the equipment shall be provided in this section. Tools shall be identified by either the Contractor’s part number or manufacturer’s part number and cross-referenced where applicable. All special tools supplied with the equipment. 



				16.4.1.10 Equipment Drawings: Each manual shall include a complete set of equipment drawings.











				16.5 Instrument Transformer Equipment data and graphs



				16.6 Six (6) copies of the current Equipment ratio and phase angle curves shall be submitted with the Operation and Maintenance Manuals. 



				16.7 Bushing Test Data: Six (6) copies of the bushing test data shall be submitted with the Operation and Maintenance Manuals. 



				16.8 Installation Manuals: Six (6) copies of the installation and erection manuals shall be shipped with each Equipment item. These instructions shall state the procedure recommended by the Contractor to install and connect the Equipment. Any special precautions or warnings by the manufacturer shall be clearly stated in this manual. A single manual containing the instruction manual, current test data, and installation manual may be provided in lieu of separate individual documents. 







				17 SHIPMENT AND DELIVERY 



				17.1 General 



				17.1.1 The Contractor shall be responsible for the following: 



				17.1.1.1 Shipping all parts and materials furnished under this Specification to the specified substation;



				17.1.1.2 Paying all shipping charges, customs duties, tariffs, etc;



				17.1.1.3 Unloading the equipment at the point of delivery designated by the Owner;



				17.1.1.4 Determination and resolution of all shipping limitations (e.g., lane widths, bridge clearances, bridge weight limitations, overpass heights, etc.);



				17.1.1.5 Acquiring any and all necessary shipping permits, etc.



				17.1.1.6 Insuring the equipment during shipment; 



				17.1.1.7 Delivering products to the site in the manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting and installing. 



				17.1.1.8 Providing copies of all shipping notices and bills of lading to the Owner within 48 hours after shipment has been made.











				17.2 Shipping Notices and Delivery Location



				17.2.1 The Contractor shall furnish the following shipping notices:



				17.2.1.1 At least 10 days in advance of an anticipated shipment date, the Contractor shall furnish shipping notice to the Owner providing the following information:



				1. The name of the shipper and a description of the shipping route and methodology.



				2. A listing of special equipment, including any that the Contractor expects the Owner to furnish, that will be used by the Contractor during the shipping operation.



				3. The description, weight, dimensions, and identifying markings for each package in the shipment.







				17.2.1.2 72, 48 and 24 hours’ prior notice of material shipment.







				17.2.2 Delivery of materials shall be made only during the Owner's on-site working hours, 7:45 AM to 4:15 PM, Monday to Friday, and at such times as Owner has a representative available to receive shipment. Contractor shall coordinate with the Owner to determine other delivery constraints such as Owner holidays, special events, etc. The F.O.B., point shall be the foundation in the substation specified by the Owner. Each piece of equipment shall be unloaded and located within +/-0.5 inch within the center line of the foundation. The physical address is:







				17.3 Preparation for Shipment



				17.3.1 The Contractor shall prepare, pack, and load all materials and equipment for shipment in such a manner that they are protected from damage during shipment until accepted by the Owner, and shall be responsible for and make good any damage resulting from improper packing. All parts subject to damage from humidity or moisture shall be packed in hermetically-sealed metal containers, in plastic envelopes, or other accepted container within their respective packing cases, with all machined surfaces heavily coated with a rustpreventive compound.



				17.3.2 Heavy parts shall be mounted on skids or cradles or shall be crated on skids. All parts exceeding 200 pounds (gross weight) shall be prepared for shipment such that slings for handling by crane may be readily attached. If it is unsafe to attach slings to a given box, the parts packed therein shall have slings attached to them, and the slings must project through the box or crate so that attachment to the handling equipment can be readily made. All slings shall be tested and marked per WAC (Washington Administrative Code). Parts that may require rotation during shipping due to shipping limitations shall be capable of being transported and lifted in either the diameter vertical or diameter horizontal orientation.



				17.3.3 Detailed packing lists shall be provided with each delivery of equipment or parts. In addition, each case, crate, bundle, or single item shall be marked clearly with the Purchase Order number and item description. Containers containing multiple items shall be clearly labeled with descriptions and quantities of all enclosed items. Any articles or materials that might be otherwise lost shall be boxed or steel-banded in bundles and plainly marked for identification. 



				17.3.4 The SF6 gas filled tank (e.g. transformers, series reactor, cable boxes, unit coolers, etc) shall be filled with dry-air for the shipment.  Provisions shall be made for expansion caused by temperature changes during transportation.



				17.3.5 Packaging



				17.3.5.1 Cable boxes shall be packaged separately for shipment (where applicable).



				17.3.5.2 Coolers and other accessories or devices which are detached tank(s) for shipment shall be packaged suitable for protection against corrosion, dampness, breakage, or vibration injury that might be encountered in transportation, handling or construction.



				17.3.5.3 All equipment shall be protected against entrance of dirt, dust, moisture or other deleterious elements. All surfaces which can be subject to corrosion or oxidation shall be protected in accordance with the Supplier’s standards and in accordance with these specifications.



				17.3.5.4 Flanged connections which are used to separate equipment for shipping shall be suitably protected by means of blind cover plates, or similar closures to exclude foreign matter. Valve openings, where not equipped with pipe plugs, shall be provided with plastic inserts to protect threads and internals.











				17.4 Delivery Restrictions 



				17.4.1 It shall be the Contractor's responsibility to determine any height, weight, road, rail, marine vessel, or other limitations or restrictions that may be encountered during shipment and account for them in its preparation for delivery of the Equipment.







				17.5 Transporting Equipment to Site



				17.5.1 Transformers and other equipment must be trucked to the site. The Contractor shall obtain a Commercial Vehicle Permit for all truck loads that exceed the maximum weight and size requirements from all jurisdictions through which the equipment travels. This includes the City of Seattle, the State of Washington, and any other city or state in which streets or highways are used. Local contacts are provided below for convenience:



				17.5.2 The Contractor will be required to prepare any materials needed to obtain each load’s Commercial Vehicle Permit, including information related to truck size, load dimensions, total weight, axle weight, and route. The Contractor shall also be responsible, at its own cost, for any insurance mandated by each permit. Seattle City Light must be provided a copy of all Commercial Vehicle Permit submittal materials. The Contractor should allow 4 to 6 weeks in advance of each trip to secure the permit. 



				17.5.3 Within the City of Seattle, overweight and over-dimension load movements are likely to be limited to the hours between 12:00 a.m. and 5:00 a.m. and require a police escort. Loads arriving via the Interstate will likely be required to use the southbound Mercer Street off-ramp due to weight and dimension restrictions along other routes. The route used to access this ramp must be approved by WSDOT.  For loads that arrive via ship, specific routes between the port terminal and the site must be approved by the City of Seattle or other jurisdiction where the port terminal is located. Because of the extensive coordination required for route approval, a trucking firm with local Seattle experience transporting large and heavy loads is recommended. 











				18 CORRESPONDENCE AND NOTICES



				18.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				18.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				18.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				18.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				18.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				18.2.1 All correspondence regarding technical matters, including design, site coordination, delivery, inspections, testing, and material requirements, shall be sent directly to, City (below), in English



				18.2.2 All letters regarding this Specification shall bear the following heading, followed by a general subject heading reflecting the content of the correspondence:











				19 SCHEDULE OF DELIVERY FOR SUBMITTALS AND DOCUMENTATION



				19.1 To Be Submitted By Successful Contractor after Contract Award







				20 SCADA INTERFACE



				20.1 This section provides general SCADA interface performance requirements as a basis for electrical design options for Seattle City Light’s (Owner) Denny Substation.  The Contractor shall perform the necessary studies to determine the related equipment parameters listed in EXHIBIT B, CONTRACTOR PROPOSAL REQUIREMENTS.  Also refer to the detailed equipment specification documents in EXHIBITS A1-A8.



				20.2 IED Requirements 



				20.2.1 Protocols – IEDs will be capable of providing data to the SCADA Data Concentrator IEC-61850 MMS protocol. All relevant statuses, alarms, and I/O should be made available to the SCADA system via this interface. IEDs that perform a specific function and do not support IEC-61850 MMS protocol should support DNP protocol. Written approval must be given for any IED supplied that does not support one of these protocols. The following protocols shall be used with Owner standard meters and relays:



				20.2.2 Ethernet Interface – IEDs will be supplied with a 100Mbps Ethernet interface. This interface should support the protocols listed. IEDs that perform a specific function and are not available with an Ethernet interface should have either a RS232 or RS485 serial interface that supports the protocols listed.



				20.2.3 Fiber Optics – All communication paths leaving the comm room of the control building will be fiber optic cables; therefore, IEDs located external to the comms room should be equipped with a fiber optic interface to support the interface detailed in these specifications. If the IED cannot be provided with a fiber optic interface then a serial converter or Ethernet switch must be provided to convert the communication medium.



				20.2.4 Remote Control – In addition to providing status of various alarm and status points, the IEDs should also allow for remote SCADA control of various control points as detailed in device specific specifications.







				20.3 I/O Requirements



				20.3.1 Inputs – All status and alarms related to a particular device as detailed in the device specific specifications should be wired to an IED so that the status of that point can be monitored by SCADA via the interface.



				20.3.2 Point Grouping – Each alarm and status point should be individually wired to an IED and point grouping for alarming will take place in the SCADA system.



				20.3.3 Outputs – Control of the items listed and given in the device specific specifications should be hardwired from the IED to the device. These control points should be wired independently of protection related control outputs on the device. The control of a device should be wired to the same device that has the status wired to an input.



				20.3.4 Status and Alarms – The points listed should be wired to IEDs for SCADA monitoring. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. Depending on the specific type of device used, some of these points may not be applicable.



				20.3.5 Control Outputs – Control points will be actuated through IED outputs for SCADA control. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. 



				20.3.6 Metering – Feeders, transformers, busses, and line breakers should be equipped with current and/or voltage transformers as a means to measure the analog metering values listed. Separate metering devices are not required to be added solely for SCADA purposes as metering quantities can be obtained from protective relays.



				20.3.7 Generic Points List – The following I/O is required for SCADA monitoring and control.  



				20.3.7.1 Transmission Circuit Breakers



				1. Status Points:



				i. Breaker Status



				ii. Local/Remote Switch Status







				2. Alarm Points



				i. DC Failure, Trip Coil 1



				ii. DC Failure, Trip Coil 2



				iii. Low Gas Pressure Alarm



				iv. Low Gas Pressure Lockout Trip



				v. Spring Charge Failure



				vi. Loss of Motor AC Alarm











				20.3.7.2 Lockout Relays



				1. Lockout Relay Status



				2. Lockout Relay DC Monitor







				20.3.7.3 Motor Operated Disconnects/Switches



				1. Status Points:



				i. MOD/MOS Status a contact



				ii. MOD/MOS Status b contact



				iii. Local / Remote Switch Status











				20.3.7.4 Transformers



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2



				iii. LTC Local/Remote Status



				iv. LTC Auto/Manual Status







				2. Alarm Points



				i. Main Tank: Sudden Pressure Trip



				ii. Main Tank: Bucholtz Relay Trip



				iii. Main Tank: Low Oil Level Trip



				iv. Main Tank Top Oil Trip



				v. LTC: Pressure Relief Valve Trip



				vi. LTC Bucholtz Relay Trip



				vii. LTC Low Oil Level 



				viii. Main Tank Bottom Oil Temp Alarm



				ix. LTC: Oil Filter Clogged



				x. AC Cooling Power Failure



				xi. AC Auxiliary Power Failure



				xii. LTC Trouble



				xiii. Transformer Monitor Diagnostic Alarm



				xiv. LTC Controller Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset



				ii. LTC Raise



				iii. LTC Lower











				20.3.7.5 Series Reactor



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2







				2. Alarm Points



				i. Tank: Sudden Pressure Trip



				ii. Tank: Bucholtz Relay Trip



				iii. Tank: Low Oil Level Trip



				iv. Tank Top Oil Trip



				v. Main Tank Bottom Oil Temp Alarm



				vi. Reactor Monitor Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset











				20.3.7.6 Feeder Breakers



				1. Status Points



				i. Breaker Position



				ii. Breaker Test Position







				2. Alarm Points



				i. Loss of DC Trip circuit



				ii. Low Spring Charge



				iii. Loss of Motor AC











				20.3.7.7 Feeder Relays



				1. Alarm Points



				i. 11F Diagnostic Alarm



				ii. 11FU Diagnostic Alarm







				2. Control Points



				i. Breaker Trip



				ii. Breaker Close



				iii. Supy Breaker Trip



				iv. Supy Breaker Close







				3. Event Reports:



				i. Various











				20.3.7.8 Capacitor Bank 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Controller Loss of DC



				ii. Controller Loss of AC



				iii. Loss of Cooling Fans











				20.3.7.9 Reactor 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Low SF6



				ii. Low SF6 Lockout Trip



















				20.4 Additional Owner Interface



				20.4.1 Relays shall be connected to a network switch or terminal server (Owner provided), not a local switch. Primary and backup relays for the same zone of protection shall be connected to different switches (Owner provided). Meters and other devices shall be connected to local switches (Owner provided), but they should be compatible with the network management system. 



				20.4.2 If the IEDs provided for protective relaying purposes or device monitoring and control do not have sufficient I/O points to satisfy the requirements listed in this document and the other device specific specifications, then a separate I/O concentrator should be used. The I/O concentrator used should be the SEL-2440 unless written approval is received.











				21 TECHNICAL SPECIFICATIONS (SEE EXHIBITS A1 THROUGH A9)



				22 DRAWINGS (SEE EXHIBIT F)



				23 PROJECT DOCUMENTATION



				23.1 All drawings shall be in an AutoCAD format.  All drawing submittals, including new drawings and as-built drawings, shall include both hard copies and electronic copies as noted in these specifications.  New drawings shall reference the City of Seattle. All drawings will exhibit the Owner Purchase Order Number.



				23.2 All narrative and tabular documentation shall be in MS Word format or PDF. Print to PDF type documents will be provided over scanned documents.







				24 TRAINING



				24.1 The Contractor shall organize and conduct an on-site (in person) training program with multiple sessions. These sessions will address the needs of the engineering, operators, and maintenance personnel who will be assigned by the Owner. Suggested content and the duration of each session will be provided by the Contractor in his proposal. The Contractor shall provide all material and equipment, as well as qualified, fluent English-speaking instructors to conduct the training program. Instructors shall be experienced and well-versed in GIS, Power Equipment, distribution switchgear, relaying, control, and automation (substation) operating theory, design, and required maintenance. The training shall be uniquely tailored, to Owner's particular application. Generic training seminars, etc. will not be accepted in lieu of this requirement. 



				24.2 Operating training sessions shall orient Owner's operating personnel with the various facets of the substation, so that at the completion of the training session they will be able to completely and properly operate or maintain the substation without assistance from the Contractor. 



				24.3 Maintenance training sessions shall include preventative maintenance as well as troubleshooting. The maintenance of the GIS, protective relay and control, and automation systems will be emphasized. The use of special tools and test equipment shall be covered. 



				24.4 All facets of the training program shall include demonstrations and hands-on training with the actual equipment.  The training shall include simulations of actual relay, control, and operational situations that are likely to occur in practice. Owner shall have the right to make sound and video recordings of all training classes or presentations.



				24.5 A minimum of 1 week period will be available for Owner training.







				25 KEY CONTACTS



				25.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				25.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				25.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				25.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				25.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				25.3 All correspondence relating to contractual matters, including prices, delivery, and changes in scope of work, shall be directed to the following address in the English language, with one copy sent to the Owner identified herein.







				26 SPECIFICATION



				26.1 The requirements of the Contractor under this specification consist of furnishing and delivering all equipment and services in accordance with the specifications and drawings. The equipment furnished shall be new, complete, with all parts skillfully made of good materials, accurately fitted, completely wired, properly connected, assembled, tested as required, and all in good condition. 



				26.2 All work materials, equipment, and services not expressly called for in the specification, or shown on the drawings, but which are normally included with such equipment, or which are found necessary for proper operation of the equipment, shall be performed and/or furnished by the Contractor at no increase in cost to the Owner.







				Denny Master Specification 2013-10-10.pdf



				1 GENERAL PROJECT DESCRIPTION



				1.1 This specification covers the requirements for furnishing, installing, testing and commissioning, for a coordinated package of major equipment for the Denny Substation. The Denny Substation is located in north downtown Seattle and is in a densely populated area with limited space available for the ultimate substation equipment arrangement. The station will be designed with the requirement to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable. 



				1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, (TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system frequency is 60 Hz.



				1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of the new equipment and tested by others. Contractor shall make provisions for termination of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-and-a-half line up. The existing 115kV HPFF cable will remain in service throughout construction and will be cutover when the equipment and protection are ready for service. For more definition concerning the Initial and Ultimate Arrangements, and cable routing, refer to the drawings in EXHIBIT E of this document. 



				1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to help the Owner meet its goals and objectives and provide alternative approaches while meeting the Owner’s performance requirements.



				1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to adequately plan and execute the project to meet the project schedule and to do everything possible to coordinate with all parties on the project team to prevent any delays. Proposals which indicate a revised schedule that does not meet the Owner’s requirements may be rejected.







				2 SCOPE OF WORK



				2.1 Contractor will be responsible for performing studies, investigations and calculations required to determine the best, technically performance based, equipment package and ratings based on the information provided in these specifications and the information provide in the technical specifications, EXHIBIT A series. Contractor shall be responsible for furnishing, installing, and testing the following equipment:



				 (1 Lot) 115kV Gas-Insulated Switchgear (GIS), 3 sections, BAAH



				2.1.1 These items are further described and specified in the Technical Specifications in EXHIBIT A series of this document.



				2.1.2 Contractor shall provide continuous and emergency ratings, and damage curves for all supplier furnished equipment and HV and MV cable. Emergency ratings shall be provided for; 15 min, 30 min, one (1) hour, and two (2) hour time periods. In addition to the major equipment described above, the Contractor shall also provide all related items, components, materials, etc, that are required for complete installation and operation of the equipment and system components, except as may be otherwise specified in these specifications. Please refer to SCL Facility Rating Methodology, Exhibit A9. Auxiliary equipment shall not be a limiting factor in equipment ratings. An adjacent component (termination, cable, etc) shall not limit a transformer or reactor rating.



				2.1.3 Contractor shall provide and install cable supports in the cable vaults for Contractor furnished cable.



				2.1.4 Contractor shall make the final connection of all Contractor furnished equipment to the Owner furnished grounding system including connection of cable ground shields.



				2.1.5 While Owner shall take the lead for energization, the Contractor’s Technical Service Advisor or qualified representative shall be on site for energization and initial loading of the Contractor furnished equipment.



				2.1.6 Each piece of equipment shall have sessions for field personnel training by a OEM or qualified field service technician as described herein.  Training sessions shall be for staff that operate and maintain similar or related equipment at the Owner.



				2.1.7 Contractor shall provide all control and instrumentation cabling from 115kV GIS to LCC, 115kV line reactor/GIS to LCC.







				2.2 The Contractor shall be responsible for construction power and offsite lay down area (including security).



				2.3 Owner will provide 120/208 VAC and 125 VDC power supply (including cables) from panelboards to Contractor furnished equipment.  The Contractor shall provide AC and DC panelboards in the switchgear control room for circuit distribution for the building, breakers and controls.



				2.4 For Owner Furnished Material and Equipment, refer to the Division of Responsibility in EXHIBIT D.







				3 CODES, STANDARDS, & QUALITY ASSURANCE



				3.1 The Applicable codes and standards listed below should be considered part of this specification. The latest revision in effect at the time of this inquiry shall apply for all standards referenced.  It is intended that the most current codes apply and will be used by the Contractor.



				3.2 The Contractor shall furnish and install the equipment stated in these specification in accordance to industry standards or Owner specifications, whichever is most stringent.  It is the Contractor’s responsibility to verify all environmental/seismic conditions for the site. Where additional information is need for design or installation, the Contractor shall request such information from the Owner in advance as to avoid disruption of the project schedule.



				3.3 In the event of a conflict between these Specifications and other applicable requirements, the Contractor shall ask for, and receive, a written clarification from Seattle City Light (SCL) before proceeding with the portion of work that is under question.



				3.4 Conflicting Information and Interpretation of Specification



				3.4.1 Any person contemplating submitting a Proposal for the Work covered by the Contract who is in doubt as to the meaning of any part of the Specification shall at once request clarification prior to submitting his/her Proposal. Changes to the Specification will be made only by formal addenda issued by the Owner. The Owner will not be responsible for any other interpretation.



				3.4.2 Where compliance with two or more standards is specified, the standards may establish different or conflicting requirements for minimum quantities or quality levels; in this case the most stringent shall apply. Refer requirements that are different, but apparently equal, and uncertainties to the Owner for a decision before proceeding.











				4 INSPECTIONS AND FACTORY ACCEPTANCE TESTS



				4.1 Shop Inspection and Assemblies 



				4.1.1 The Owner or its representative will have the option of inspecting the Contractor-supplied equipment at any phase of the manufacturing process. No major piece of equipment shall be shipped from the Contractor's shop until it has been inspected by the Owner or the Owner's representative, unless the Owner approves of such shipment in writing. Critical dimensions and clearances shall be measured and recorded by the Contractor on illustrated shop inspection forms, showing both the design dimensions and the actual measured dimensions. Copies of all shop inspection forms shall be furnished to the Owner prior to shipment of equipment from the Contractor's shop.



				4.1.2 All Contractor-furnished equipment that can be assembled in the shop shall be so assembled to verify the design, construction, and machining for proper alignment, fits, and clearances. Parts shall be properly matchmarked, identified, and doweled to assure correct assembly and alignment in the field. Prior to major shop assemblies, the Contractor shall submit an outline of the procedures it plans to perform. The Owner or its representative will have the option of witnessing said procedures.



				4.1.3 It is the intent of the Owner to perform several plant inspections.







				4.2 Factory Acceptance Tests (FAT) 



				4.2.1 All major equipment shall be tested at the factory in accordance to latest industry standards.  The Contractor shall notify the Owner and provide a factory test procedure at least six (6) weeks in advance of said tests, in order that the Owner may exercise the option of witnessing these measurements and tests unless waived in writing. Reports of all witnessed tests shall be signed by the witnessing representatives of both the Contractor and the Owner. 



				4.2.2 The Contractor shall coordinate with the Owner for actual FAT dates (within 4 weeks of test dates) so that travel arrangements and coordination may occur.







				4.3 Inspection of Work and Material



				4.3.1 At all times, authorized representatives of the Owner shall have access to all places where Work is being done or where materials or equipment are being manufactured, stored, or prepared under this Specification and the Contractor shall facilitate unrestricted inspection of such materials, equipment, and work, including full access to purchasing and engineering information but not including price information. The Owner shall be furnished with such information as the Owner may require regarding materials used and the process of manufacture for the various items of equipment. Inspections of equipment or materials during manufacture will be performed by the Owner solely in an effort to detect discrepancies and defects as early as possible when they can be most readily corrected.  No acceptance of equipment or materials shall be construed to result from such shop inspections. Any inspections or tests or waivers thereof shall not relieve the Contractor of responsibility for meeting all requirements of this Specification.



				4.3.2 If the Specification, the Owner's instructions, laws, ordinances, or any public authority requires any work to be specially tested or accepted, the Contractor shall give the Owner timely notice of its readiness for inspection and, if the inspection is by an authority other than the Owner, of the date fixed for such inspection. Inspections by the Owner will be made promptly, and where practicable, at the source of supply. If any work should be covered up (i.e., the work continued to a point where inspection of any required aspect becomes difficult or requires partial reversal of the work) without acceptance or consent of the Owner, it must, if required by the Owner, be uncovered for examination and properly restored at the Contractor's expense, unless the Owner has unreasonably delayed inspection.



				4.3.3 Re-examination of any work may be ordered by the Owner and, if so ordered, the work must be uncovered by the Contractor. If such work is found to be in accordance with the Specification, the Owner shall pay the cost of reexamination and replacement. If such work is not in accordance with the Specification, the Contractor shall pay such cost.







				4.4 Final Inspection and Acceptance 



				4.4.1 The Contractor shall be responsible for all the Work under this Contract until all fabrication and installation Work required by this Contract is complete (including unloading of all parts at the delivery site), continuously protecting all equipment and components from loss or damage. The Contractor shall also furnish before the time of shipment any recommendations for unloading, handling, and special precautions to be observed in protection of the equipment while stored at the site and or in transit to the site. The Contractor shall exercise care in performing all onsite work so as not to cause any damage to abutting property and/or adjacent facilities.











				5 CONTRACTOR TECHNICAL SERVICE ADVISOR (TSA)



				5.1 Responsibility 



				5.1.1 The Contractor will furnish a qualified and competent Technical Service Advisor, who shall be fluent in the English language (verbal and written), to assist the Owner and provide direction for installing, field testing and commissioning the equipment purchased under this Contract. The services of the Technical Service Advisor shall include provision of any special tools as may be required to install any of the equipment purchased under this Contract. The Technical Service Advisor shall be on site continuously during installation and commissioning of equipment provided by the Contractor. The Technical Service Advisor shall provide direction, to the crew performing the actual installation, through the Owner.



				5.1.2 The Technical Service Advisor shall meet no less than weekly (daily communication is anticipated) with the Owner to review and coordinate installation activities for the upcoming week. In addition, the Technical Service Advisor shall meet daily with the Owner to briefly review the following day’s installation activities.  The Owner will keep the Technical Service Advisor informed of any Owner planned activities that could impact the Equipment installation. In the event of any problems or difficulties, more frequent meetings shall be scheduled.







				5.2 Coordination with Others



				5.2.1 The Technical Service Advisor shall comply with all accident-prevention procedures as directed by the Owner for the control and safety of the Owner's personnel, Owner's contractors, and Contractors' personnel, property, equipment, and visitors to the job site.



				5.2.2 The Technical Service Advisor shall coordinate with the Public Works Contractor during the course of the project regarding deliveries, access, safety, construction fabrication, installation of materials and equipment, testing including any items that may require interaction and coordination. Advanced coordination to the extent possible is expected to minimize impacts to each other’s work.  Correspondence on key items shall be in writing and shall involve the Owner.







				5.3 Training



				5.3.1 In addition to technical competence, the Contractor shall ensure that the Technical Service Advisor has current training in the following prior to arrival to the site;



				5.3.1.1 First Aid and Cardio-Pulmonary Resuscitation (CPR);



				5.3.1.2 Confined Space Operations and Confined Space Rescue for employees who may enter or work in a Confined Space;



				5.3.1.3 Electrical Hazard Recognition when appropriate;



				5.3.1.4 OSHA;



				5.3.1.5 Any WAC requirement relevant to the work being done.















				6 SAFETY



				6.1 General



				6.1.1 All Contractor staff shall be appropriately trained in their area of work or area of work for which they are supervising.  Under no condition shall the Contractor staff work or perform supervision without adequate training and experience.



				6.1.2 The Contractor shall be responsible for the safety of its Technical Service Advisor. The Contractor shall take all necessary safety and other precautions at all times to prepare for and perform the work in a safe manner and to protect people from illness or injury and prevent property damage. Nothing in this Contract shall be construed as imposing any duty upon the Owner or any of its employees with regard to, or as constituting any express or implied assumption of control or responsibility over, project site safety, or over any other safety conditions relating to employees or agents of the Contractor or the public.



				6.1.3 Refer to EXHIBIT H SCL SAFETY MANUAL for minimum safety requirements.







				6.2 Additional Safety Requirements



				6.2.1 The Contractor shall be responsible for the following requirements:



				6.2.2 Ensuring that the Technical Service Advisor comply with the Owner’s Health and Safety Plan, as well as other pertinent safety standards and rules;



				6.2.3 Ensuring that the Technical Service Advisor properly utilizes all protective clothing, safety equipment, materials, tools, supplies, apparatus, and systems required to safely perform the work, at no expense to the Owner;



				6.2.4 Participate in daily job briefing and/or tailgate meetings. At such daily meetings, the Contractor shall provide the Owner's representative all relevant information on the work to be performed, its location, and the equipment to be used;



				6.2.5 Participate in job site safety meetings on a regular basis as required by law and the Owner (Exhibit H).











				7 SCHEDULES, PROCEDURES AND REPORTS



				7.1 Schedule:



				7.1.1 Within four (4) weeks of award, the successful Contractor will provide a detailed schedule for the project which will include further definition of the following:



				7.1.1.1 Studies & Engineering



				7.1.1.2 Submittal Drawings



				7.1.1.3 Owner Drawing Reviews



				7.1.1.4 Second Review Submittal Drawings



				7.1.1.5 Owner Final Reviews



				7.1.1.6 Final Drawings & Documentation Submittals



				7.1.1.7 Fabrication



				7.1.1.8 Factory Acceptance Test



				7.1.1.9 Shipment & Delivery



				7.1.1.10 Assembly



				7.1.1.11 Testing



				7.1.1.12 As-Builts Drawings and Documentation



				7.1.1.13 O&M Manuals & Final Drawings



				7.1.1.14 Energization







				7.1.2 The schedule shall be maintained and updated on a monthly basis or when impacted by five (5) or more days.



				7.1.3 Refer to EXHIBIT C for the project milestone schedule.



				7.1.4 The Contractor schedule shall incorporate and comply with the submittal, and equipment delivery dates specified in Schedule of Submittals. The schedule shall be in the form of a Gantt bar chart, providing clear definition of activity descriptions, appropriate interactivity linkages (predecessor/successor relationships), beginning and end dates, and critical-path activities. The schedule shall be written using Microsoft Project software, or a similar application approved by the Owner, that has the capability of graphically showing actual progress against an original baseline. 



				7.1.5 Activities shall include all major design, fabrication, assembly, delivery, and field installation tasks, with milestones clearly indicated. Milestone dates shall include all required submittals, equipment deliveries, and completion of major portions of work. For submittals, adequate time for Owner review, as specified for the particular submittal, shall be included. 



				7.1.6 This schedule, when approved by the Owner, shall be retained as a baseline for monitoring actual contract performance and will be used for determination of liquidated damages for late submittals, delivery and field installation. The schedule baseline shall remain unchanged for the duration of the Contract until and unless a Change Order is issued by the Owner authorizing a revision to the baseline schedule. 



				7.1.7 The Contractor may provide submittals ahead of the dates specified in the Contractor’s implementation schedule, provided that all related descriptive information and details required by the Owner for review are included. A submittal prematurely submitted which does not include the related information will not be counted as meeting the submittal schedule.







				7.2 Field Installation Procedure



				7.2.1 The Contractor shall submit, for the Owner’s review and approval, a detailed field installation procedure for all equipment provided by the Contractor. The procedure shall describe the step-by-step activities required to install the equipment and integrate it into the Owner’s system, including any special precautions that may be required. This procedure shall be submitted with a schedule that identifies the Contractor’s estimate for the amount of time needed for each step of the procedure.







				7.3 During Construction Drawing Updates (As Builts)



				7.3.1 The Technical Service Advisor shall continuously document all approved changes to the Contract Drawings during installation on two (2) complete sets the Contract Drawings. Drawing updates must be within 2 days of actual work.  Use red for additions, green for deletions and blue for comments and note.  Markups shall be thorough and complete (essentially ready for CAD).  For example, if a change is made to a plan view, the corresponding section view and material item is also expected to be revised.  Same would apply to electrical schematic, cabling and wiring diagrams.



				7.3.2 At the conclusion of the installation of each construction component, these “red-lined drawings” shall be reviewed by the Technical Service Advisor and the Owner to assure adequate and legible documentation has been made. 







				7.4 Commissioning Procedure 



				7.4.1 Sixteen (16) weeks prior to field testing of the first equipment, the Contractor shall provide a written commissioning procedure for the Owner’s review, outlining the steps required for preparing the equipment (all Contractor furnished equipment) for energization. The commissioning procedure shall contain specific instructions used to validate the operational performance of the Equipment, for review by the Owner. The Owner will have fifteen (15) days to review and return, with comments, if any, to the Contractor. If revisions to the test procedure are required, the Contractor shall make the revisions and resubmit within ten (10) days for review by the Owner. The Owner will have ten (10) days to review and the Contractor shall then have ten (10) days to revise and return to the Owner. The final commissioning procedure shall be provided fifteen (15) days prior to field testing of the first equipment. 



				7.4.2 The Contractor shall work jointly with the Owner to review and develop an Outage Plan for energization for the substation and Contractor furnished Equipment.  The outage plan shall have a step by step sequence of switching procedures which will in turn coordinate with the Commissioning Plan.



				7.4.3 The Contractor shall verify in writing to the Owner that the Contractor furnished equipment has been properly assembled and tested and is ready for energization.  The Owner then will energize the equipment with Contractor approval.  The TSA shall be present for no-load and loaded equipment energizations. 



				7.4.4 After the Equipment has been installed, the Owner's no-load activities completed, and before the Equipment is considered ready for commercial operation, the Contractor shall verify in writing that the equipment has been installed and adjusted properly and in accordance with Contract drawings, and that it will function safely and properly under continuous, full-load operation. At the conclusion of operational testing and checkout by the Owner, the Equipment shall be energized at rated voltage no-load energization, and, after 24 to 48 hours, at the discretion of the Owner, released for commercial operation.



				7.4.5 Commissioning Report: Within two (2) days after initial energization of each Equipment item, the Contractor shall provide two (2) copies of the Technical Service Advisor’s daily report log to the Owner. The report log shall document daily installation progress, safety notations, operational test results, and deviations and/or Owner-approved changes to the Contractor’s original installation procedure.











				8 SITE ACCESS



				8.1 The site will be accessed from John Street on the North side of the project site. Access from other streets adjacent to the site will only be allowed on an emergency basis.







				9 STAGING/UNLOADING AND STORAGE



				9.1 Contractor shall coordinate all staging and unloading with the Owner and shall conform to Owner requirements for working hours, disruption of traffic, etc. 



				9.2 The site has very limited space for storage and only minor items may be kept at the site as coordinated with the Owner.  The Contractor shall be responsible for offsite storage and lay down area (including security) as needed.







				10 COORDINATION OF WORK



				10.1 Contractor shall coordinate construction schedule and operations with Owner. Contractor shall develop a plan for coordinating all required work with the Owner, including all permitting and cutovers. This plan will be reviewed and approved by the Owner.



				10.2 Should construction work, or work of any other nature, be underway by other forces or by other contractors within or adjacent to the limits of the Work at the time of this Contract, the Contractor shall cooperate with all such other contractors or forces to the end that any delay or hindrance to their work will be minimized.



				10.3 The Owner reserves the right to perform other or additional work, within or adjacent to the limits of the Work specified, at any time by the use of other forces. Contractor shall coordinate with the Owner and any of the Owner's forces, or other forces, engaged by the Owner. 



				10.4 Contractor shall coordinate use of premises and access to site with other contractors, utilities, and the Owner's forces. Owner has final authority over coordination, use of premises, and access to site.



				10.5 Contractor shall cooperate with contractors for other area work, not included in this Contract, but which may take place during a common construction period.



				10.6 The Owner Project Manager shall be the point of contact for all project coordination.







				11 DIVISION OF RESPONSIBILITY



				11.1 Refer to EXHIBIT D







				12 ENVIRONMENTAL



				12.1 Site Environmental Data



				12.1.1 Elevation Above Sea Level 125 ft



				12.1.2 Maximum ambient Temperature 104 ̊ F



				12.1.3 Minimum Ambient Temperature 0 ̊ F



				12.1.4 Humidity (Average) 85%











				13 SEISMIC REQUIREMENTS



				13.1 The Equipment shall comply with the requirements of IEEE Standard 693 high seismic qualification level in addition to the requirements of this section.  The more severe requirement shall govern the design.



				13.2 The performance objective for this equipment is to be designed, fabricated and installed such that there is neither structural damage nor loss of function immediately after an earthquake when subjected to design seismic loads occurring with dead and normal operation loads.



				13.3 Seismic Qualification



				13.3.1 Qualification of all Contractor furnished Equipment and  all appendages



				13.3.2 Equipment analysis shall use the associated referenced Annex from IEEE 693.



				13.3.3 Members, plates and connections shall be designed in accordance with the AISC Steel Construction Manual – 14th edition.



				13.3.4 Tank and tank components shall be designed for earthquake loading in both the vertical and horizontal directions located at the center of gravity (CG). These forces shall be combined in order to produce the worst case loading for each component, attachment and connection. The load combinations for determining shear and overturning demand shall be as follows:



				13.3.4.1 (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG)



				13.3.4.2 (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG) 







				13.3.5 Appendages such as radiators, surge arresters, control cabinets, etc. shall be analyzed using the same values listed above and multiplied by 3.  Base of appendage shall be considered as point of lowest connection. Natural frequency of appendages, including structural supports, shall not exceed f = 33 hertz.



				13.3.6 Calculations and free body diagrams shall be provided per IEEE Standard 693 Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, attachments and connections.



				13.3.7 Connecting elements transferring loads to the foundation or first support shall be designed using the same values above and multiplied by 2.







				13.4 Qualification of Equipment Bushings 



				13.4.1 Bushings shall be qualified by static pull test, as specified in IEEE Standard 693 A.1.2.4. Bushings of composite construction may require additional testing per A.1.2.5.







				13.5  Qualification of Current Transformers



				13.5.1 Current transformers shall be qualified by dynamic analysis, as specified in IEEE Standard 693 A.1.3.3 and Annex F.







				13.6 Qualification of Gas Insulated Switchgear



				13.6.1 GIS shall be qualified by Static Coefficient Analysis requirements of IEEE 693 A.1.3.2 and Annex N.







				13.7 Qualification of Cable Terminations



				13.7.1 Cable Terminations shall be qualified by Static Pull Test requirements of IEEE 693 A.1.2.4 and Annex N.







				13.8 Qualification of Surge Arresters



				13.8.1 Surge arresters shall be qualified according to the requirements of IEEE 693 Annex K, except with loading modified per this section







				13.9 Acceptance Criteria



				13.9.1 The qualification will be considered acceptable upon review of the Seismic Test – Qualification Report and the Seismic Analysis Report provided that the requirements given in IEEE Standard 693 Section D.5.1 and D.5.2 are satisfied.







				13.10 Submittals



				13.10.1 A Seismic Test – Qualification Report conforming to IEEE Standard 693 Section A.5 and Annex T shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal package. The report (using English units) is to include; tests, test plan and results, calculations, seismic outline drawing, charts, and all records required in this specification. The Owner will be allowed twenty (20) days to review and changes in the equipment design may be required. This submittal shall be issued with the first set of Equipment outline approval drawings from the Contractor rather than with the final drawings. Proceeding with detail design w/o approval of the seismic report shall be at the risk of the Contractor.



				13.10.2 A Seismic Analysis Report conforming to IEEE Standard 693 Section A.6 and Annex S shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal. The report (using English units) is to include; calculations, seismic outline drawing, charts, and all records required in this specification.







				13.11 Statement of Responsibility: As part of the bid submittal the Equipment supplier shall submit a written statement of responsibility to the Owner. The statement of responsibility shall contain the following:



				13.11.1 Acknowledgment of awareness of the special requirements contained in this seismic specification.



				13.11.2 Acknowledgment that control will be exercised to obtain conformance with the requirements of this specification section.



				13.11.3 Provide references of at least (3) Equipment projects in recent history where design and testing conformed to the seismic requirements of IEEE Standard 693.



				13.11.4 Identification and qualifications of the person(s) who will be performing testing and analysis as required in this specification.











				14 NAMEPLATES & LABELS



				14.1 Nameplates shall be provided on the face of each panels/cabinets, AC and DC panelboards, fused circuits, and all other components provided by the Contractor.  Nameplates shall be made of laminated phenolic material having engraved letters extending through the black face into the white layer.  Nameplates shall be permanently secured.



				14.1.1 Panel/Cabinet names: 3/4” lettering



				14.1.2 AC/DC panelboards, Charger 1, Charger 2, etc.: ½” lettering.



				14.1.3 Panel/Cabinet device names: 3/16” lettering.



				14.1.4 Rear cabinet/device names: 3/16” lettering.







				14.2 Nameplates shall be located and positioned such that they will be easily accessible and visible, and the information thereon shall be clearly legible to the naked eye.



				14.3 Nameplates shall be secured with stainless steel screws to allow for future changes.



				14.4 The Contractor shall submit a list of nameplates to the Owner for approval.  The list shall contain the nameplate description, size, and location.



				14.5 All devices, including those that do not require nameplates on the front panel, such as terminal blocks and fuse blocks, shall be labeled on the panel adjacent to the device.  The labels shall be self-adhesive with printed device designations corresponding to those used on the wiring diagrams.







				15 DESIGN AND PERFORMANCE CRITERIA



				15.1 This section provides general electrical performance requirements as a basis for electrical design options for Seattle City Light’s (SCL) Denny Substation.  The Contractor shall perform and document the necessary studies to determine the related equipment parameters listed in EXHIBIT B.  An abbreviated list of the related electrical equipment ratings is included at the end of this Design and Performance Criteria Section.  Also refer to the detailed equipment specification documents, EXHIBIT A series for the main power transformers, switchgear, grounding transformers, capacitor banks, line reactor, and GIS equipment.  Contractor shall perform all studies necessary to design a fully functioning system and these studies shall be submitted with their proposal.  At a minimum the Contractor shall perform the following electrical studies: 



				15.1.1 Power Flow



				15.1.2 Short Circuit



				15.1.3 Harmonic Screening



				15.1.4 Switching Transient



				15.1.5 Insulation Coordination



				15.1.6 CT Selection Report (verify adequacy of ratios, saturation and burdens – may be submitted prior to or with the first drawing submittal packages)







				15.2 System Data and Project Phasing



				15.2.1 System data to assist in performing studies are provided as attachments to this specification document.  The project will be completed in three or more phases.  These are illustrated in the data provided in the attachment.  Note that these drawings show the Denny Substation 115 kV switching equipment in a breaker and a half scheme.  This breaker arrangement is required for the 115 kV side of the station. The 13.8 kV topology is discussed in the next subsection.  The data to be used for studies are listed in the table below.







				15.3 Topology and Redundancy Requirements 



				15.3.1 Please refer to the single line drawings in EXHIBIT E. These drawings show an example topology typically used for SCL’s urban substations which feed networked distribution systems.  Proposed designs are not limited to this topology, but must provide the same level of redundancy and operational flexibility while meeting design criteria.  The characteristics from this drawing that are required include:



				15.3.1.1 Subnets: SCL operates a 13.8 kV underground distribution secondary network in the downtown Seattle area.  The network is broken up into subnets where each subnet is comprised of six (6) completely separate 13.8 kV feeders.  Subnets extend into the distribution network and service a variety of loads and locations.  A single load may be fed by up to four (4) network transformers; the secondary side of the network transformers are tied together to improve customer reliability and each network transformer is fed from a different 13.8 kV feeder within a given subnet.  To prevent currents from circulating from one 13.8 kV feeder to another 13.8 kV feeder through the network transformers, all the 13.8 kV feeders within a subnet must be tied to the same source.   The Denny substation will provide power to five subnetworks: South Lake Union (SLU) 1 and 2, and Denny Triangle (DT) 1, 2, and 3.  Each subnet has a maximum capacity of 45 MVA.  Refer to example subnet under Exhibit F Drawings.



				15.3.1.2 13.8kV Bus Arrangement:  The bus is presently shown to be an 8-breaker ring with the feeders of each subnet spread across the ring.  Only one feeder per subnet may be connected to a bus section so that the loss of any given bus section results in only an N-1 contingency for the subnets.  The bus must therefore be contiguous so each feeder in a subnet is fed from the same source to prevent circulating currents within a subnet.  Operations and protection systems must prevent split bus configurations except for short time periods following a contingency.   The design must allow energized buses to be restored to a contiguous configuration within 15 minutes.  A ring bus containing less than eight (8) breakers would risk an N-2 contingency for the subnets if a bus breaker were to fail; the failure of a bus breaker would remove two adjacent bus sections and two feeders from any subnet connected to those bus sections from service.  



				15.3.1.3 Capacitor Placement:  Capacitor banks should be distributed across non-adjacent bus sections for reliability (for example: loss of a single bus section including attached capacitor banks should not result in loss of more than 25% (arbitrary number) of the total installed capacitive compensation).  Total installed capacitance and capacitor sizing must meet the power factor and voltage requirements listed in the next two sections.  It is the responsibility of the Contractor to determine whether a stepped capacitor bank is required to control harmonics.



				15.3.1.4 Grounding Banks: Grounding transformers should be distributed across non-adjacent bus sections to prevent the loss of more than one transformer for the breaker failure of a bus breaker.











				15.4 Load and Power Factor Requirements



				15.4.1 The Denny substation 13.8kV equipment must be capable of serving a total load of:



				 2017 – 50 MVA



				 2018 – 100 MVA



				 2019 – 110 MVA



				 2020 – 125 MVA



				 2035 – 225 MVA



				Note: Future 26kV load of 180 MVA







				15.4.2 The substation must be capable of serving these loads for normal and all N-1 substation conditions while meeting the performance criteria in subsequent sections of this document.  Breaker failure shall not result in loss of more than one source or ability to serve the load.



				15.4.3 Uncorrected load power factor is approximately 0.92 lagging.  The substation must include reactive compensation to achieve a power factor of between 0.99 leading or 0.99 lagging as measured at the high voltage terminals of the main substation transformers.  This power factor range must be obtainable for no-load through full-load conditions.  Reactive compensation solutions must not introduce resonant frequencies near 60 Hz or cause harmonic performance to exceed IEEE Standard 519 limits.  Reactive compensation solutions (including capacitors) must comply with the voltage requirements of the next section. 



				15.4.4 The Owner’s preferred alternative is to have 4 transformers serve the 13.8kV load. The Contractor is also requested to propose an alternative using 3 transformers to serve the 13.8kV load. Transformers shall be equally loaded and no transformers shall be in an on-line, hot standby position.



				15.4.4.1 The ultimate total transformer nameplate capacity shall be provided per IEEE Std C57.12.00 and shall at a minimum be capable of supplying 225 MVA of load without any accelerated loss of life. A minimum size of 60 MVA at their top rating (OA/FA/FA) but other alternate sizes would be considered if beneficial to the Owner.



				15.4.4.2 Under N-1 conditions, the remaining transformers will serve 225 MVA of load at peak based on the load curve and temperature data shown in EXHIBIT I MAX LOAD MAX TEMP PROFILE with a small amount of accelerated loss of life resulting from serving a peak load day in this condition. Minimal loss of life may be acceptable (less than one additional day loss of life for that day for a peak day using IEEE C57.91 methodology with insulation Life of 180000 hours or 20 years with % loss of life rate = .0133%/24 hours).



				15.4.4.3 In N-2 conditions, loss of life will be anticipated; the Contractor will provide the loss of life data using same methodology cited above.











				15.5 Loss Evaluation (Transformers, Line Reactor, Grounding Banks as applicable)



				15.5.1 Load and no-load losses shall be evaluated as follows:



				15.5.1.1 No-Load Core Losses $7,000/kW



				15.5.1.2 Load Losses and Auxiliary Losses $3,500/kW







				15.5.2 Evaluated Losses will be calculated by multiplying the appropriate dollars/kW values by guaranteed maximum load losses at temperatures as specified by IEEE C57.12 at ONAN rating and no-load losses at 100% voltage.



				15.5.3 If the actual tested loss values exceed the guaranteed maximum loss values stated in the proposal of the Successful Proposer, the Successful Proposer (Seller) will be charged a penalty value for every kilowatt by which the actual tested transformer losses exceed the guaranteed maximum losses upon which the proposal was evaluated. This penalty value will be one hundred and twenty percent (120%) of the difference in Purchaser's guaranteed maximum loss values and the actual measured loss values. The penalty will be deducted from the Contractor’s proposal price when payment for the equipment is remitted.



				15.5.3.1 No-Load Loss Penalty $8,400/kW



				15.5.3.2 Load Loss Penalty $4,200/kW











				15.6 Voltage Regulation: The nominal substation primary voltage is 115 kV.  The allowable steady-state range for normal operation is between 1.0 and 1.05 per unit.  The nominal substation secondary voltage is 13.8 kV.  The allowable steady-state voltage range for normal operation under all load conditions is between 13.42 kV and 13.75 kV.  During contingencies the allowable steady-state voltage range for all load conditions is 13.2 kV and 14.08 kV.  The maximum allowable change in steady-state voltage (ΔV) for operations such as capacitor switching is 3% on the 13.8 kV system.



				15.7 Insulation Requirements



				15.7.1 All insulation shall be capable of operating at the continuous voltages listed above, and withstanding the transient overvoltages allowed by the overvoltage protection. IEEE 1313.1 “Standard for Insulation Coordination Definitions practices and Rules”, and IEEE 1313.2 “Guide for the Application of Insulation Coordination” should be followed when performing studies to select surge arrester ratings and station and equipment insulation levels.  Equipment BIL levels shall respect any minimum values identified in the respective equipment specification documents and in IEEE Standard 1313.1.



				15.7.2 Metal oxide, silicon polymer housing, surge arresters shall be applied to all 115 kV line terminations, 115 kV inductors, 115-13.8 kV transformers (high and low sides), 13.8kV feeders terminals (metalclad switchgear) and grounding banks. Surge protection is not required at instrument transformers (column CTs, PTs, CCVTs), and capacitor banks.



				15.7.3 All substation facilities shall be shielded from direct lightning strokes. IEEE standard 998 “IEEE Guide for Direct Lightning Stroke Shielding of Substations” shall be used as guide in designing lightning shielding.







				15.8 Short Circuit Duty: SCL distribution equipment used in distribution vaults has a maximum fault duty of 25kA. The first vaults are very close to the substation and fault current must be limited to 25 kA for no more than .17 seconds to not overduty this equipment at the equipment location (IEEE std 386).  The requirement is to limit the fault current to 25kA at the substation feeder level.  



				15.9 The Contractor shall determine the short circuit ratings of equipment within the substation.  SCL anticipates that this may be difficult to achieve via introduction of impedance due to parallel connections of main power transformer secondary windings and voltage regulation requirements.  Other options, including fast isolation of faulted bus sections without creating split bus topologies, should be considered. For short circuit calculation, all transformers are to be considered in service with no open switches or breakers.



				15.10 System Grounding and Protection Considerations: Zig Zag grounding transformers shall be sized to limit single-line-to-ground fault contribution on the 13.8 kV system to 500 A per bank. Protection systems shall be capable of secure and reliable operation for one or more grounding banks in service.



				15.11 Software and Studies Documentation



				15.11.1 The Contractor shall perform studies using PowerWorld, ETAP, and ATP-EMTP.  The Contractor shall provide software models including ancillary files to accompany design documentation so results may be independently reproduced.  The Contractor may suggest alternative software packages for SCL consideration. 



				15.11.2 The Contractor shall provide design documentation showing calculations, tabulated results, and conclusions of analyses performed to determine equipment ratings.  Documentation shall include a narrative describing the basis for selection of equipment ratings as well as a description of how the proposed system will function.







				15.12 Equipment Electrical Ratings: The following tables list applicable electrical equipment ratings.  Some values are fixed; others must be determined by the Contractor.  



				Equipment Rating Tables:







				16 DATA AND MATERIALS TO BE FURNISHED BY CONTRACTOR



				16.1 Drawings



				16.1.1 Approval Drawings: Per the schedule of Milestone events, the Contractor shall furnish for Owner’s, review one (1) PDF copy of the equipment Approval drawings. The submittal shall include, but not limited to, the following drawings: drawing list, nameplate, equipment outline, foundation requirements, bushing outlines, surge arrester outlines, control cabinet layout, AC and DC schematics, auxiliary power schematics, control cabinet external connection diagrams, CT secondary excitation characteristics, and CT ratio correction factor curves, assembled center of gravity including oil, gross weight, natural frequency of vibration, details relative to the Owner’s conduit and bus connections, bushings and surge arrester connector types, NEMA ground pad locations, and all other details necessary for Owner's design of installation. Included with the drawings, the Contractor shall furnish for Owner’s review, one (1) PDF copy of all configuration settings for all control devices and protective equipment. The Owner will review each of the drawings and settings for compliance with this Specification and return to the Contractor.



				16.1.2 Final Drawings: Per the schedule of Milestone events, the Contractor shall submit to the Owner one (1) PDF copy of these equipment final drawings and documentation. The submittal shall include, but not be limited to, all of the Approval drawings, along with any other drawings noted by the Owner, or Contractor, that are necessary in order to accurately document the equipment construction. Additionally, AutoCAD version 11 compatible drawing files of all the drawings, schematics, and wiring diagrams, with configuration settings shall be provided with the submittal.



				16.1.3 Equipment Delivery Drawings: Three hardcopy sets of Final Documentation shall be shipped and delivered with each equipment item.  Documentation shall be ring bound and full size drawings shall be included (drawing sleeves or separate).  



				16.1.4 Drawing Review Process



				16.1.4.1 The Owner shall review the drawings and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor The approval status of the each drawing reviewed will be given in the transmittal letter.  The approval status categories will be as follows: 



				1. APPROVED - The drawing is approved by the Owner as to general scope and content; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				2. APPROVED AS NOTED - The drawing is approved by Owner as to general scope and content subject to minor changes noted on the drawings; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				3. REVISE AND RESUBMIT - The drawing is not approved by the Owner. The Contractor shall specifically address and/or incorporate all the Owner’s comments into the revised drawing, and resubmit for approval. 







				16.1.4.2 The Owner shall review all revised and resubmitted drawings, and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor within twenty one (21) calendar days after receipt. The drawings shall have the specific revision noted in the revision block of the drawing, and the revised areas of the drawing shall be circled. The Contractor shall make a complete and acceptable submittal to the Owner not later than the second submittal of an item. The Owner reserves the right to withhold monies due the Contractor to cover the additional cost of the Purchaser’s review beyond the second submittal.   



				16.1.4.3 Corrections indicated on submittals returned by the Owner shall be considered as changes necessary to meet the requirements of the Contract Documents and shall not be taken as the basis of claims for extra work. Changes to the Contract Document requirements will not be handled on review drawings but will be issued as formal Change Orders.







				16.1.5 Drawing Standards: Text size and style, the use of line types, line weights, drawing layers, drawing layout, and dimensioning for all drawings, schematics, and wiring diagrams shall be produced in accordance with the guidelines in the Exhibit 14: “Drafting Requirements for Contractors.“ All drawings shall contain a legend as described in the attachment.



				16.1.6 Drawing Sizes: Figure 1 shows the standard Owner drawing sizes. All drawings provided shall be as depicted in Figure 1. Upon award of the Contract, the Owner will provide the Contractor with copies of the title borders in AutoCAD file format.



				16.1.7 Terminal Blocks: All terminal block positions shall be drawn a minimum of 3/4 inches wide by 1/4 inches tall. The terminals shall have a numerical sequence of 1, 2, 3, 4.... 12, from top to bottom or left to right for terminal blocks oriented horizontally. Each terminal block shall have a two letter designation. 



				16.1.8 Revisions and References: Each drawing shall have space for referencing other drawings. In addition, space for listing revisions along the bottom of the drawing shall be provided. 



				16.1.9 Connection Drawings: Connection drawings showing point-to-point connections of every terminal of every electrical device used shall be provided. Space shall also be provided for showing and listing external cables to be installed by others. Interconnecting from or to another drawing shall be referenced by drawing number and destination. 



				16.1.10 Schematic Drawings: Both AC and DC elementary drawings shall be provided. 



				16.1.11 Physical Outline: A drawing showing the outline dimensions, center of gravity, weight, volume of oil, weight of gas, anchoring, and other pertinent physical detail. 



				16.1.12 Contractor shall provide damage curves for all supplier furnished equipment and HV and MV cable.



				16.1.13 Drawing Dimensions and Units: All drawing units shall be shown in U.S. English using the Architectural style length dimensions (e.g. 6’-3 ½ ” for six feet, three and one-half inches). Equivalent metric units may also be shown alongside the English units. Drawing Scale: All physical dimension drawings shall be drawn to full scale with the printed scale identified on the drawing.  







				16.2 Studies: 



				16.2.1 Contractor shall finalize electrical studies that were performed as part of the proposal process.  Studies shall be provided in both hard copy and electronic format.  Model data bases will also be provided.



				16.2.2 Studies and reports shall be provided to Owner for approval before detail design.







				16.3 Certified Test Report 



				16.3.1 Before equipment is packaged for shipment, Owner must approve related Factory Test Results.  At least one copy of the draft test report must be provided to the Owner for review and approval prior to equipment preparation for shipment. No Equipment shall be shipped prior to the Owner reviewing the test reports and authorizing shipment in writing. 



				16.3.2 Twenty (20) days after test completion six (6) completed copies of the certified test report shall be submitted to the Owner. The report shall be of sufficient detail to demonstrate compliance to the requirements of this Specification. The report shall include a description of the tests to be performed, the purpose of the test, methods to be used in reference to the standards, acceptance criteria, copy of all the raw data, instrument settings, diagrams for test setups, test equipment manufacturer and type, formulas and calculations which are used to demonstrate compliance. A complete set of digital photos of the Equipments under test and of the test setup shall be printed in the test reports and submitted on the final CD-ROM containing the Contractor’s drawings. 



				16.3.3 The test report shall be in a format depicted in attachment.







				16.4 Operation and Maintenance Manuals 



				16.4.1 No later than ten working days after the Equipment has been shipped from the factory, six (6) hard copies and one (1) PDF copy of the Operation and Maintenance Manual for the Equipment and auxiliary equipment shall be furnished. Each set shall consist of one or more volumes, each of which shall be bound in a standard size, 3-ring loose-leaf, vinyl plastic hard cover binder suitable for bookshelf storage. Binder ring size shall not exceed 2-1/2 inches. The information listed in the technical manuals shall be as detailed as listed below. Copies of the manufacturer's instruction manuals for all relays and auxiliary equipment shall be included in the overall Operation and Maintenance Manual. Separate digital photos of all major components and relays making up the Equipment shall also be printed in the manuals and submitted electronically with the Contractor’s drawings.  Six (6) hard copies and one (1) PDF copy of final O&M manuals shall be as-builted and issued within four (4) weeks of energization.



				16.4.1.1 The format listed in the normal sequence of appearance, shall consist of:



				1. Title Page: The page containing the title, Owner contract number, item number and issue date. 



				2. Revision Record: A revision record page containing tabulation columns for the revision code, date, and revision description. 



				i. Table of Contents: 



				ii. A table of contents listing all primary divisions (i.e., chapters, sections, and paragraphs) with their corresponding page and volume numbers. 



				iii. A list of drawings containing all figures and drawings, their titles, and page numbers. 



				iv. A list containing all tables, their titles, and page numbers.











				16.4.1.2 The technical manuals shall include, but are not limited to, the information specified below.



				1. Manufacturer’s Definitions: All terminology peculiar to the Contractor’s equipment shall be clearly explained by the Contractor in a supplementary section bearing the heading “Definitions”. 



				2. Factory Specifications of the Equipment 



				3. Factory test reports



				4. Site test reports



				5. Shipping Instructions, Warehouse Storage, and Handling Instructions: List of major components for warehouse inspection, shipping instructions, site receiving instructions including lifting diagrams, and storage instructions. 







				16.4.1.3 Parts and Factory Service Instruction 



				1. Factory repair policy



				2. Describe in detail the procedure to obtain spare parts or factory service:  



				i. Under normal conditions; 



				ii. Under emergency conditions







				3. Specify the mailing address and telephone numbers of the service department. 







				16.4.1.4 Installation Instructions: Installation instructions and information to supplement the installation drawings shall be furnished. This information shall include power requirements assembly procedures, safety precautions, grounding instructions, alignment instructions, installation test requirements, and details associated with equipment testing to verify proper performance. 



				16.4.1.5 Preventive Maintenance Instructions: Preventive maintenance instructions shall be furnished for all subsystems indicating manufacturers’ recommended maintenance intervals. These instructions shall include required test procedures, alignment instructions, cleaning requirements and instructions for visual examinations. The preventive maintenance instructions shall include a table indicating the average man-hours required to complete a maintenance action, outage time if required and on-line/off-line requirement for the maintenance action.



				16.4.1.6 Troubleshooting Instructions: Troubleshooting instructions shall be to the spare parts level with adequate details for quick and efficient location of cause for equipment malfunction. Include adjustment limits, timing diagrams, troubleshooting and recommended corrective action steps, and resetting requirements before return to service. The maintenance instructions shall include the manufacturers’ typical readings at all test points.  Include the following information:



				1. Information on the use of special tools and test equipment as well as precautions to protect personnel and equipment. The information shall be arranged on a unit basis; however, extensive material, procedures, or illustrations which are common to more than one module need not be repeated but may be referenced. 



				2. Repair instruction shall be provided for the removal, repair, adjustment, and replacement of all items which are within the ability of an electrician to perform.  Electrical and mechanical schematic diagrams; parts location illustrations or other methods of parts location information; photographs, interconnection cabling, wiring diagrams, and exploded and sectional views giving details of mechanical assemblies shall be provided as necessary to supplement the test. 



				3. For mechanical items, information on tolerances, clearances, wear limits, and maximum bolt-down torques shall be supplied. Information on the use of special tools and test equipment, as well any cautions or warnings which must be observed to protect personnel and equipment, shall also be covered. The presentation should be arranged on a unit-by-unit basis; however, extensive material, procedures, or illustrations which are common to more than one assembly or subassembly need not be repeated. They may be referenced.







				16.4.1.7 Parts Information: This section shall contain a complete parts list and subsections which include a breakdown to the smallest assembly considered a replacement part, showing name and description, catalog number, quantity used, and reference by item number on the applicable drawing. The description shall include electrical and mechanical ratings, settings, nameplate drawings, additional instructions or instruction books, testing requirements, wire list, curves, drawings, and inspection and installation instructions. 



				16.4.1.8 Spare Parts: Spare parts as recommended by the Manufacturer, including the descriptive information listed in the preceding paragraph. 



				16.4.1.9 A list of all tools needed to install or maintain the equipment shall be provided in this section. Tools shall be identified by either the Contractor’s part number or manufacturer’s part number and cross-referenced where applicable. All special tools supplied with the equipment. 



				16.4.1.10 Equipment Drawings: Each manual shall include a complete set of equipment drawings.











				16.5 Instrument Transformer Equipment data and graphs



				16.6 Six (6) copies of the current Equipment ratio and phase angle curves shall be submitted with the Operation and Maintenance Manuals. 



				16.7 Bushing Test Data: Six (6) copies of the bushing test data shall be submitted with the Operation and Maintenance Manuals. 



				16.8 Installation Manuals: Six (6) copies of the installation and erection manuals shall be shipped with each Equipment item. These instructions shall state the procedure recommended by the Contractor to install and connect the Equipment. Any special precautions or warnings by the manufacturer shall be clearly stated in this manual. A single manual containing the instruction manual, current test data, and installation manual may be provided in lieu of separate individual documents. 







				17 SHIPMENT AND DELIVERY 



				17.1 General 



				17.1.1 The Contractor shall be responsible for the following: 



				17.1.1.1 Shipping all parts and materials furnished under this Specification to the specified substation;



				17.1.1.2 Paying all shipping charges, customs duties, tariffs, etc;



				17.1.1.3 Unloading the equipment at the point of delivery designated by the Owner;



				17.1.1.4 Determination and resolution of all shipping limitations (e.g., lane widths, bridge clearances, bridge weight limitations, overpass heights, etc.);



				17.1.1.5 Acquiring any and all necessary shipping permits, etc.



				17.1.1.6 Insuring the equipment during shipment; 



				17.1.1.7 Delivering products to the site in the manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting and installing. 



				17.1.1.8 Providing copies of all shipping notices and bills of lading to the Owner within 48 hours after shipment has been made.











				17.2 Shipping Notices and Delivery Location



				17.2.1 The Contractor shall furnish the following shipping notices:



				17.2.1.1 At least 10 days in advance of an anticipated shipment date, the Contractor shall furnish shipping notice to the Owner providing the following information:



				1. The name of the shipper and a description of the shipping route and methodology.



				2. A listing of special equipment, including any that the Contractor expects the Owner to furnish, that will be used by the Contractor during the shipping operation.



				3. The description, weight, dimensions, and identifying markings for each package in the shipment.







				17.2.1.2 72, 48 and 24 hours’ prior notice of material shipment.







				17.2.2 Delivery of materials shall be made only during the Owner's on-site working hours, 7:45 AM to 4:15 PM, Monday to Friday, and at such times as Owner has a representative available to receive shipment. Contractor shall coordinate with the Owner to determine other delivery constraints such as Owner holidays, special events, etc. The F.O.B., point shall be the foundation in the substation specified by the Owner. Each piece of equipment shall be unloaded and located within +/-0.5 inch within the center line of the foundation. The physical address is:







				17.3 Preparation for Shipment



				17.3.1 The Contractor shall prepare, pack, and load all materials and equipment for shipment in such a manner that they are protected from damage during shipment until accepted by the Owner, and shall be responsible for and make good any damage resulting from improper packing. All parts subject to damage from humidity or moisture shall be packed in hermetically-sealed metal containers, in plastic envelopes, or other accepted container within their respective packing cases, with all machined surfaces heavily coated with a rustpreventive compound.



				17.3.2 Heavy parts shall be mounted on skids or cradles or shall be crated on skids. All parts exceeding 200 pounds (gross weight) shall be prepared for shipment such that slings for handling by crane may be readily attached. If it is unsafe to attach slings to a given box, the parts packed therein shall have slings attached to them, and the slings must project through the box or crate so that attachment to the handling equipment can be readily made. All slings shall be tested and marked per WAC (Washington Administrative Code). Parts that may require rotation during shipping due to shipping limitations shall be capable of being transported and lifted in either the diameter vertical or diameter horizontal orientation.



				17.3.3 Detailed packing lists shall be provided with each delivery of equipment or parts. In addition, each case, crate, bundle, or single item shall be marked clearly with the Purchase Order number and item description. Containers containing multiple items shall be clearly labeled with descriptions and quantities of all enclosed items. Any articles or materials that might be otherwise lost shall be boxed or steel-banded in bundles and plainly marked for identification. 



				17.3.4 The SF6 gas filled tank (e.g. transformers, series reactor, cable boxes, unit coolers, etc) shall be filled with dry-air for the shipment.  Provisions shall be made for expansion caused by temperature changes during transportation.



				17.3.5 Packaging



				17.3.5.1 Cable boxes shall be packaged separately for shipment (where applicable).



				17.3.5.2 Coolers and other accessories or devices which are detached tank(s) for shipment shall be packaged suitable for protection against corrosion, dampness, breakage, or vibration injury that might be encountered in transportation, handling or construction.



				17.3.5.3 All equipment shall be protected against entrance of dirt, dust, moisture or other deleterious elements. All surfaces which can be subject to corrosion or oxidation shall be protected in accordance with the Supplier’s standards and in accordance with these specifications.



				17.3.5.4 Flanged connections which are used to separate equipment for shipping shall be suitably protected by means of blind cover plates, or similar closures to exclude foreign matter. Valve openings, where not equipped with pipe plugs, shall be provided with plastic inserts to protect threads and internals.











				17.4 Delivery Restrictions 



				17.4.1 It shall be the Contractor's responsibility to determine any height, weight, road, rail, marine vessel, or other limitations or restrictions that may be encountered during shipment and account for them in its preparation for delivery of the Equipment.







				17.5 Transporting Equipment to Site



				17.5.1 Transformers and other equipment must be trucked to the site. The Contractor shall obtain a Commercial Vehicle Permit for all truck loads that exceed the maximum weight and size requirements from all jurisdictions through which the equipment travels. This includes the City of Seattle, the State of Washington, and any other city or state in which streets or highways are used. Local contacts are provided below for convenience:



				17.5.2 The Contractor will be required to prepare any materials needed to obtain each load’s Commercial Vehicle Permit, including information related to truck size, load dimensions, total weight, axle weight, and route. The Contractor shall also be responsible, at its own cost, for any insurance mandated by each permit. Seattle City Light must be provided a copy of all Commercial Vehicle Permit submittal materials. The Contractor should allow 4 to 6 weeks in advance of each trip to secure the permit. 



				17.5.3 Within the City of Seattle, overweight and over-dimension load movements are likely to be limited to the hours between 12:00 a.m. and 5:00 a.m. and require a police escort. Loads arriving via the Interstate will likely be required to use the southbound Mercer Street off-ramp due to weight and dimension restrictions along other routes. The route used to access this ramp must be approved by WSDOT.  For loads that arrive via ship, specific routes between the port terminal and the site must be approved by the City of Seattle or other jurisdiction where the port terminal is located. Because of the extensive coordination required for route approval, a trucking firm with local Seattle experience transporting large and heavy loads is recommended. 











				18 CORRESPONDENCE AND NOTICES



				18.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				18.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				18.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				18.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				18.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				18.2.1 All correspondence regarding technical matters, including design, site coordination, delivery, inspections, testing, and material requirements, shall be sent directly to, City (below), in English



				18.2.2 All letters regarding this Specification shall bear the following heading, followed by a general subject heading reflecting the content of the correspondence:











				19 SCHEDULE OF DELIVERY FOR SUBMITTALS AND DOCUMENTATION



				19.1 To Be Submitted By Successful Contractor after Contract Award







				20 SCADA INTERFACE



				20.1 This section provides general SCADA interface performance requirements as a basis for electrical design options for Seattle City Light’s (Owner) Denny Substation.  The Contractor shall perform the necessary studies to determine the related equipment parameters listed in EXHIBIT B, CONTRACTOR PROPOSAL REQUIREMENTS.  Also refer to the detailed equipment specification documents in EXHIBITS A1-A8.



				20.2 IED Requirements 



				20.2.1 Protocols – IEDs will be capable of providing data to the SCADA Data Concentrator IEC-61850 MMS protocol. All relevant statuses, alarms, and I/O should be made available to the SCADA system via this interface. IEDs that perform a specific function and do not support IEC-61850 MMS protocol should support DNP protocol. Written approval must be given for any IED supplied that does not support one of these protocols. The following protocols shall be used with Owner standard meters and relays:



				20.2.2 Ethernet Interface – IEDs will be supplied with a 100Mbps Ethernet interface. This interface should support the protocols listed. IEDs that perform a specific function and are not available with an Ethernet interface should have either a RS232 or RS485 serial interface that supports the protocols listed.



				20.2.3 Fiber Optics – All communication paths leaving the comm room of the control building will be fiber optic cables; therefore, IEDs located external to the comms room should be equipped with a fiber optic interface to support the interface detailed in these specifications. If the IED cannot be provided with a fiber optic interface then a serial converter or Ethernet switch must be provided to convert the communication medium.



				20.2.4 Remote Control – In addition to providing status of various alarm and status points, the IEDs should also allow for remote SCADA control of various control points as detailed in device specific specifications.







				20.3 I/O Requirements



				20.3.1 Inputs – All status and alarms related to a particular device as detailed in the device specific specifications should be wired to an IED so that the status of that point can be monitored by SCADA via the interface.



				20.3.2 Point Grouping – Each alarm and status point should be individually wired to an IED and point grouping for alarming will take place in the SCADA system.



				20.3.3 Outputs – Control of the items listed and given in the device specific specifications should be hardwired from the IED to the device. These control points should be wired independently of protection related control outputs on the device. The control of a device should be wired to the same device that has the status wired to an input.



				20.3.4 Status and Alarms – The points listed should be wired to IEDs for SCADA monitoring. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. Depending on the specific type of device used, some of these points may not be applicable.



				20.3.5 Control Outputs – Control points will be actuated through IED outputs for SCADA control. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. 



				20.3.6 Metering – Feeders, transformers, busses, and line breakers should be equipped with current and/or voltage transformers as a means to measure the analog metering values listed. Separate metering devices are not required to be added solely for SCADA purposes as metering quantities can be obtained from protective relays.



				20.3.7 Generic Points List – The following I/O is required for SCADA monitoring and control.  



				20.3.7.1 Transmission Circuit Breakers



				1. Status Points:



				i. Breaker Status



				ii. Local/Remote Switch Status







				2. Alarm Points



				i. DC Failure, Trip Coil 1



				ii. DC Failure, Trip Coil 2



				iii. Low Gas Pressure Alarm



				iv. Low Gas Pressure Lockout Trip



				v. Spring Charge Failure



				vi. Loss of Motor AC Alarm











				20.3.7.2 Lockout Relays



				1. Lockout Relay Status



				2. Lockout Relay DC Monitor







				20.3.7.3 Motor Operated Disconnects/Switches



				1. Status Points:



				i. MOD/MOS Status a contact



				ii. MOD/MOS Status b contact



				iii. Local / Remote Switch Status











				20.3.7.4 Transformers



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2



				iii. LTC Local/Remote Status



				iv. LTC Auto/Manual Status







				2. Alarm Points



				i. Main Tank: Sudden Pressure Trip



				ii. Main Tank: Bucholtz Relay Trip



				iii. Main Tank: Low Oil Level Trip



				iv. Main Tank Top Oil Trip



				v. LTC: Pressure Relief Valve Trip



				vi. LTC Bucholtz Relay Trip



				vii. LTC Low Oil Level 



				viii. Main Tank Bottom Oil Temp Alarm



				ix. LTC: Oil Filter Clogged



				x. AC Cooling Power Failure



				xi. AC Auxiliary Power Failure



				xii. LTC Trouble



				xiii. Transformer Monitor Diagnostic Alarm



				xiv. LTC Controller Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset



				ii. LTC Raise



				iii. LTC Lower











				20.3.7.5 Series Reactor



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2







				2. Alarm Points



				i. Tank: Sudden Pressure Trip



				ii. Tank: Bucholtz Relay Trip



				iii. Tank: Low Oil Level Trip



				iv. Tank Top Oil Trip



				v. Main Tank Bottom Oil Temp Alarm



				vi. Reactor Monitor Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset











				20.3.7.6 Feeder Breakers



				1. Status Points



				i. Breaker Position



				ii. Breaker Test Position







				2. Alarm Points



				i. Loss of DC Trip circuit



				ii. Low Spring Charge



				iii. Loss of Motor AC











				20.3.7.7 Feeder Relays



				1. Alarm Points



				i. 11F Diagnostic Alarm



				ii. 11FU Diagnostic Alarm







				2. Control Points



				i. Breaker Trip



				ii. Breaker Close



				iii. Supy Breaker Trip



				iv. Supy Breaker Close







				3. Event Reports:



				i. Various











				20.3.7.8 Capacitor Bank 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Controller Loss of DC



				ii. Controller Loss of AC



				iii. Loss of Cooling Fans











				20.3.7.9 Reactor 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Low SF6



				ii. Low SF6 Lockout Trip



















				20.4 Additional Owner Interface



				20.4.1 Relays shall be connected to a network switch or terminal server (Owner provided), not a local switch. Primary and backup relays for the same zone of protection shall be connected to different switches (Owner provided). Meters and other devices shall be connected to local switches (Owner provided), but they should be compatible with the network management system. 



				20.4.2 If the IEDs provided for protective relaying purposes or device monitoring and control do not have sufficient I/O points to satisfy the requirements listed in this document and the other device specific specifications, then a separate I/O concentrator should be used. The I/O concentrator used should be the SEL-2440 unless written approval is received.











				21 TECHNICAL SPECIFICATIONS (SEE EXHIBITS A1 THROUGH A9)



				22 DRAWINGS (SEE EXHIBIT F)



				23 PROJECT DOCUMENTATION



				23.1 All drawings shall be in an AutoCAD format.  All drawing submittals, including new drawings and as-built drawings, shall include both hard copies and electronic copies as noted in these specifications.  New drawings shall reference the City of Seattle. All drawings will exhibit the Owner Purchase Order Number.



				23.2 All narrative and tabular documentation shall be in MS Word format or PDF. Print to PDF type documents will be provided over scanned documents.







				24 TRAINING



				24.1 The Contractor shall organize and conduct an on-site (in person) training program with multiple sessions. These sessions will address the needs of the engineering, operators, and maintenance personnel who will be assigned by the Owner. Suggested content and the duration of each session will be provided by the Contractor in his proposal. The Contractor shall provide all material and equipment, as well as qualified, fluent English-speaking instructors to conduct the training program. Instructors shall be experienced and well-versed in GIS, Power Equipment, distribution switchgear, relaying, control, and automation (substation) operating theory, design, and required maintenance. The training shall be uniquely tailored, to Owner's particular application. Generic training seminars, etc. will not be accepted in lieu of this requirement. 



				24.2 Operating training sessions shall orient Owner's operating personnel with the various facets of the substation, so that at the completion of the training session they will be able to completely and properly operate or maintain the substation without assistance from the Contractor. 



				24.3 Maintenance training sessions shall include preventative maintenance as well as troubleshooting. The maintenance of the GIS, protective relay and control, and automation systems will be emphasized. The use of special tools and test equipment shall be covered. 



				24.4 All facets of the training program shall include demonstrations and hands-on training with the actual equipment.  The training shall include simulations of actual relay, control, and operational situations that are likely to occur in practice. Owner shall have the right to make sound and video recordings of all training classes or presentations.



				24.5 A minimum of 1 week period will be available for Owner training.







				25 KEY CONTACTS



				25.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				25.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				25.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				25.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				25.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				25.3 All correspondence relating to contractual matters, including prices, delivery, and changes in scope of work, shall be directed to the following address in the English language, with one copy sent to the Owner identified herein.







				26 SPECIFICATION



				26.1 The requirements of the Contractor under this specification consist of furnishing and delivering all equipment and services in accordance with the specifications and drawings. The equipment furnished shall be new, complete, with all parts skillfully made of good materials, accurately fitted, completely wired, properly connected, assembled, tested as required, and all in good condition. 



				26.2 All work materials, equipment, and services not expressly called for in the specification, or shown on the drawings, but which are normally included with such equipment, or which are found necessary for proper operation of the equipment, shall be performed and/or furnished by the Contractor at no increase in cost to the Owner.











				Denny Master Specification 2013-10-10.pdf



				1 GENERAL PROJECT DESCRIPTION



				1.1 This specification covers the requirements for furnishing, installing, testing and commissioning, for a coordinated package of major equipment for the Denny Substation. The Denny Substation is located in north downtown Seattle and is in a densely populated area with limited space available for the ultimate substation equipment arrangement. The station will be designed with the requirement to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable. 



				1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, (TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system frequency is 60 Hz.



				1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of the new equipment and tested by others. Contractor shall make provisions for termination of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-and-a-half line up. The existing 115kV HPFF cable will remain in service throughout construction and will be cutover when the equipment and protection are ready for service. For more definition concerning the Initial and Ultimate Arrangements, and cable routing, refer to the drawings in EXHIBIT E of this document. 



				1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to help the Owner meet its goals and objectives and provide alternative approaches while meeting the Owner’s performance requirements.



				1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to adequately plan and execute the project to meet the project schedule and to do everything possible to coordinate with all parties on the project team to prevent any delays. Proposals which indicate a revised schedule that does not meet the Owner’s requirements may be rejected.







				2 SCOPE OF WORK



				2.1 Contractor will be responsible for performing studies, investigations and calculations required to determine the best, technically performance based, equipment package and ratings based on the information provided in these specifications and the information provide in the technical specifications, EXHIBIT A series. Contractor shall be responsible for furnishing, installing, and testing the following equipment:



				 (1 Lot) 115kV Gas-Insulated Switchgear (GIS), 3 sections, BAAH



				2.1.1 These items are further described and specified in the Technical Specifications in EXHIBIT A series of this document.



				2.1.2 Contractor shall provide continuous and emergency ratings, and damage curves for all supplier furnished equipment and HV and MV cable. Emergency ratings shall be provided for; 15 min, 30 min, one (1) hour, and two (2) hour time periods. In addition to the major equipment described above, the Contractor shall also provide all related items, components, materials, etc, that are required for complete installation and operation of the equipment and system components, except as may be otherwise specified in these specifications. Please refer to SCL Facility Rating Methodology, Exhibit A9. Auxiliary equipment shall not be a limiting factor in equipment ratings. An adjacent component (termination, cable, etc) shall not limit a transformer or reactor rating.



				2.1.3 Contractor shall provide and install cable supports in the cable vaults for Contractor furnished cable.



				2.1.4 Contractor shall make the final connection of all Contractor furnished equipment to the Owner furnished grounding system including connection of cable ground shields.



				2.1.5 While Owner shall take the lead for energization, the Contractor’s Technical Service Advisor or qualified representative shall be on site for energization and initial loading of the Contractor furnished equipment.



				2.1.6 Each piece of equipment shall have sessions for field personnel training by a OEM or qualified field service technician as described herein.  Training sessions shall be for staff that operate and maintain similar or related equipment at the Owner.



				2.1.7 Contractor shall provide all control and instrumentation cabling from 115kV GIS to LCC, 115kV line reactor/GIS to LCC.







				2.2 The Contractor shall be responsible for construction power and offsite lay down area (including security).



				2.3 Owner will provide 120/208 VAC and 125 VDC power supply (including cables) from panelboards to Contractor furnished equipment.  The Contractor shall provide AC and DC panelboards in the switchgear control room for circuit distribution for the building, breakers and controls.



				2.4 For Owner Furnished Material and Equipment, refer to the Division of Responsibility in EXHIBIT D.







				3 CODES, STANDARDS, & QUALITY ASSURANCE



				3.1 The Applicable codes and standards listed below should be considered part of this specification. The latest revision in effect at the time of this inquiry shall apply for all standards referenced.  It is intended that the most current codes apply and will be used by the Contractor.



				3.2 The Contractor shall furnish and install the equipment stated in these specification in accordance to industry standards or Owner specifications, whichever is most stringent.  It is the Contractor’s responsibility to verify all environmental/seismic conditions for the site. Where additional information is need for design or installation, the Contractor shall request such information from the Owner in advance as to avoid disruption of the project schedule.



				3.3 In the event of a conflict between these Specifications and other applicable requirements, the Contractor shall ask for, and receive, a written clarification from Seattle City Light (SCL) before proceeding with the portion of work that is under question.



				3.4 Conflicting Information and Interpretation of Specification



				3.4.1 Any person contemplating submitting a Proposal for the Work covered by the Contract who is in doubt as to the meaning of any part of the Specification shall at once request clarification prior to submitting his/her Proposal. Changes to the Specification will be made only by formal addenda issued by the Owner. The Owner will not be responsible for any other interpretation.



				3.4.2 Where compliance with two or more standards is specified, the standards may establish different or conflicting requirements for minimum quantities or quality levels; in this case the most stringent shall apply. Refer requirements that are different, but apparently equal, and uncertainties to the Owner for a decision before proceeding.











				4 INSPECTIONS AND FACTORY ACCEPTANCE TESTS



				4.1 Shop Inspection and Assemblies 



				4.1.1 The Owner or its representative will have the option of inspecting the Contractor-supplied equipment at any phase of the manufacturing process. No major piece of equipment shall be shipped from the Contractor's shop until it has been inspected by the Owner or the Owner's representative, unless the Owner approves of such shipment in writing. Critical dimensions and clearances shall be measured and recorded by the Contractor on illustrated shop inspection forms, showing both the design dimensions and the actual measured dimensions. Copies of all shop inspection forms shall be furnished to the Owner prior to shipment of equipment from the Contractor's shop.



				4.1.2 All Contractor-furnished equipment that can be assembled in the shop shall be so assembled to verify the design, construction, and machining for proper alignment, fits, and clearances. Parts shall be properly matchmarked, identified, and doweled to assure correct assembly and alignment in the field. Prior to major shop assemblies, the Contractor shall submit an outline of the procedures it plans to perform. The Owner or its representative will have the option of witnessing said procedures.



				4.1.3 It is the intent of the Owner to perform several plant inspections.







				4.2 Factory Acceptance Tests (FAT) 



				4.2.1 All major equipment shall be tested at the factory in accordance to latest industry standards.  The Contractor shall notify the Owner and provide a factory test procedure at least six (6) weeks in advance of said tests, in order that the Owner may exercise the option of witnessing these measurements and tests unless waived in writing. Reports of all witnessed tests shall be signed by the witnessing representatives of both the Contractor and the Owner. 



				4.2.2 The Contractor shall coordinate with the Owner for actual FAT dates (within 4 weeks of test dates) so that travel arrangements and coordination may occur.







				4.3 Inspection of Work and Material



				4.3.1 At all times, authorized representatives of the Owner shall have access to all places where Work is being done or where materials or equipment are being manufactured, stored, or prepared under this Specification and the Contractor shall facilitate unrestricted inspection of such materials, equipment, and work, including full access to purchasing and engineering information but not including price information. The Owner shall be furnished with such information as the Owner may require regarding materials used and the process of manufacture for the various items of equipment. Inspections of equipment or materials during manufacture will be performed by the Owner solely in an effort to detect discrepancies and defects as early as possible when they can be most readily corrected.  No acceptance of equipment or materials shall be construed to result from such shop inspections. Any inspections or tests or waivers thereof shall not relieve the Contractor of responsibility for meeting all requirements of this Specification.



				4.3.2 If the Specification, the Owner's instructions, laws, ordinances, or any public authority requires any work to be specially tested or accepted, the Contractor shall give the Owner timely notice of its readiness for inspection and, if the inspection is by an authority other than the Owner, of the date fixed for such inspection. Inspections by the Owner will be made promptly, and where practicable, at the source of supply. If any work should be covered up (i.e., the work continued to a point where inspection of any required aspect becomes difficult or requires partial reversal of the work) without acceptance or consent of the Owner, it must, if required by the Owner, be uncovered for examination and properly restored at the Contractor's expense, unless the Owner has unreasonably delayed inspection.



				4.3.3 Re-examination of any work may be ordered by the Owner and, if so ordered, the work must be uncovered by the Contractor. If such work is found to be in accordance with the Specification, the Owner shall pay the cost of reexamination and replacement. If such work is not in accordance with the Specification, the Contractor shall pay such cost.







				4.4 Final Inspection and Acceptance 



				4.4.1 The Contractor shall be responsible for all the Work under this Contract until all fabrication and installation Work required by this Contract is complete (including unloading of all parts at the delivery site), continuously protecting all equipment and components from loss or damage. The Contractor shall also furnish before the time of shipment any recommendations for unloading, handling, and special precautions to be observed in protection of the equipment while stored at the site and or in transit to the site. The Contractor shall exercise care in performing all onsite work so as not to cause any damage to abutting property and/or adjacent facilities.











				5 CONTRACTOR TECHNICAL SERVICE ADVISOR (TSA)



				5.1 Responsibility 



				5.1.1 The Contractor will furnish a qualified and competent Technical Service Advisor, who shall be fluent in the English language (verbal and written), to assist the Owner and provide direction for installing, field testing and commissioning the equipment purchased under this Contract. The services of the Technical Service Advisor shall include provision of any special tools as may be required to install any of the equipment purchased under this Contract. The Technical Service Advisor shall be on site continuously during installation and commissioning of equipment provided by the Contractor. The Technical Service Advisor shall provide direction, to the crew performing the actual installation, through the Owner.



				5.1.2 The Technical Service Advisor shall meet no less than weekly (daily communication is anticipated) with the Owner to review and coordinate installation activities for the upcoming week. In addition, the Technical Service Advisor shall meet daily with the Owner to briefly review the following day’s installation activities.  The Owner will keep the Technical Service Advisor informed of any Owner planned activities that could impact the Equipment installation. In the event of any problems or difficulties, more frequent meetings shall be scheduled.







				5.2 Coordination with Others



				5.2.1 The Technical Service Advisor shall comply with all accident-prevention procedures as directed by the Owner for the control and safety of the Owner's personnel, Owner's contractors, and Contractors' personnel, property, equipment, and visitors to the job site.



				5.2.2 The Technical Service Advisor shall coordinate with the Public Works Contractor during the course of the project regarding deliveries, access, safety, construction fabrication, installation of materials and equipment, testing including any items that may require interaction and coordination. Advanced coordination to the extent possible is expected to minimize impacts to each other’s work.  Correspondence on key items shall be in writing and shall involve the Owner.







				5.3 Training



				5.3.1 In addition to technical competence, the Contractor shall ensure that the Technical Service Advisor has current training in the following prior to arrival to the site;



				5.3.1.1 First Aid and Cardio-Pulmonary Resuscitation (CPR);



				5.3.1.2 Confined Space Operations and Confined Space Rescue for employees who may enter or work in a Confined Space;



				5.3.1.3 Electrical Hazard Recognition when appropriate;



				5.3.1.4 OSHA;



				5.3.1.5 Any WAC requirement relevant to the work being done.















				6 SAFETY



				6.1 General



				6.1.1 All Contractor staff shall be appropriately trained in their area of work or area of work for which they are supervising.  Under no condition shall the Contractor staff work or perform supervision without adequate training and experience.



				6.1.2 The Contractor shall be responsible for the safety of its Technical Service Advisor. The Contractor shall take all necessary safety and other precautions at all times to prepare for and perform the work in a safe manner and to protect people from illness or injury and prevent property damage. Nothing in this Contract shall be construed as imposing any duty upon the Owner or any of its employees with regard to, or as constituting any express or implied assumption of control or responsibility over, project site safety, or over any other safety conditions relating to employees or agents of the Contractor or the public.



				6.1.3 Refer to EXHIBIT H SCL SAFETY MANUAL for minimum safety requirements.







				6.2 Additional Safety Requirements



				6.2.1 The Contractor shall be responsible for the following requirements:



				6.2.2 Ensuring that the Technical Service Advisor comply with the Owner’s Health and Safety Plan, as well as other pertinent safety standards and rules;



				6.2.3 Ensuring that the Technical Service Advisor properly utilizes all protective clothing, safety equipment, materials, tools, supplies, apparatus, and systems required to safely perform the work, at no expense to the Owner;



				6.2.4 Participate in daily job briefing and/or tailgate meetings. At such daily meetings, the Contractor shall provide the Owner's representative all relevant information on the work to be performed, its location, and the equipment to be used;



				6.2.5 Participate in job site safety meetings on a regular basis as required by law and the Owner (Exhibit H).











				7 SCHEDULES, PROCEDURES AND REPORTS



				7.1 Schedule:



				7.1.1 Within four (4) weeks of award, the successful Contractor will provide a detailed schedule for the project which will include further definition of the following:



				7.1.1.1 Studies & Engineering



				7.1.1.2 Submittal Drawings



				7.1.1.3 Owner Drawing Reviews



				7.1.1.4 Second Review Submittal Drawings



				7.1.1.5 Owner Final Reviews



				7.1.1.6 Final Drawings & Documentation Submittals



				7.1.1.7 Fabrication



				7.1.1.8 Factory Acceptance Test



				7.1.1.9 Shipment & Delivery



				7.1.1.10 Assembly



				7.1.1.11 Testing



				7.1.1.12 As-Builts Drawings and Documentation



				7.1.1.13 O&M Manuals & Final Drawings



				7.1.1.14 Energization







				7.1.2 The schedule shall be maintained and updated on a monthly basis or when impacted by five (5) or more days.



				7.1.3 Refer to EXHIBIT C for the project milestone schedule.



				7.1.4 The Contractor schedule shall incorporate and comply with the submittal, and equipment delivery dates specified in Schedule of Submittals. The schedule shall be in the form of a Gantt bar chart, providing clear definition of activity descriptions, appropriate interactivity linkages (predecessor/successor relationships), beginning and end dates, and critical-path activities. The schedule shall be written using Microsoft Project software, or a similar application approved by the Owner, that has the capability of graphically showing actual progress against an original baseline. 



				7.1.5 Activities shall include all major design, fabrication, assembly, delivery, and field installation tasks, with milestones clearly indicated. Milestone dates shall include all required submittals, equipment deliveries, and completion of major portions of work. For submittals, adequate time for Owner review, as specified for the particular submittal, shall be included. 



				7.1.6 This schedule, when approved by the Owner, shall be retained as a baseline for monitoring actual contract performance and will be used for determination of liquidated damages for late submittals, delivery and field installation. The schedule baseline shall remain unchanged for the duration of the Contract until and unless a Change Order is issued by the Owner authorizing a revision to the baseline schedule. 



				7.1.7 The Contractor may provide submittals ahead of the dates specified in the Contractor’s implementation schedule, provided that all related descriptive information and details required by the Owner for review are included. A submittal prematurely submitted which does not include the related information will not be counted as meeting the submittal schedule.







				7.2 Field Installation Procedure



				7.2.1 The Contractor shall submit, for the Owner’s review and approval, a detailed field installation procedure for all equipment provided by the Contractor. The procedure shall describe the step-by-step activities required to install the equipment and integrate it into the Owner’s system, including any special precautions that may be required. This procedure shall be submitted with a schedule that identifies the Contractor’s estimate for the amount of time needed for each step of the procedure.







				7.3 During Construction Drawing Updates (As Builts)



				7.3.1 The Technical Service Advisor shall continuously document all approved changes to the Contract Drawings during installation on two (2) complete sets the Contract Drawings. Drawing updates must be within 2 days of actual work.  Use red for additions, green for deletions and blue for comments and note.  Markups shall be thorough and complete (essentially ready for CAD).  For example, if a change is made to a plan view, the corresponding section view and material item is also expected to be revised.  Same would apply to electrical schematic, cabling and wiring diagrams.



				7.3.2 At the conclusion of the installation of each construction component, these “red-lined drawings” shall be reviewed by the Technical Service Advisor and the Owner to assure adequate and legible documentation has been made. 







				7.4 Commissioning Procedure 



				7.4.1 Sixteen (16) weeks prior to field testing of the first equipment, the Contractor shall provide a written commissioning procedure for the Owner’s review, outlining the steps required for preparing the equipment (all Contractor furnished equipment) for energization. The commissioning procedure shall contain specific instructions used to validate the operational performance of the Equipment, for review by the Owner. The Owner will have fifteen (15) days to review and return, with comments, if any, to the Contractor. If revisions to the test procedure are required, the Contractor shall make the revisions and resubmit within ten (10) days for review by the Owner. The Owner will have ten (10) days to review and the Contractor shall then have ten (10) days to revise and return to the Owner. The final commissioning procedure shall be provided fifteen (15) days prior to field testing of the first equipment. 



				7.4.2 The Contractor shall work jointly with the Owner to review and develop an Outage Plan for energization for the substation and Contractor furnished Equipment.  The outage plan shall have a step by step sequence of switching procedures which will in turn coordinate with the Commissioning Plan.



				7.4.3 The Contractor shall verify in writing to the Owner that the Contractor furnished equipment has been properly assembled and tested and is ready for energization.  The Owner then will energize the equipment with Contractor approval.  The TSA shall be present for no-load and loaded equipment energizations. 



				7.4.4 After the Equipment has been installed, the Owner's no-load activities completed, and before the Equipment is considered ready for commercial operation, the Contractor shall verify in writing that the equipment has been installed and adjusted properly and in accordance with Contract drawings, and that it will function safely and properly under continuous, full-load operation. At the conclusion of operational testing and checkout by the Owner, the Equipment shall be energized at rated voltage no-load energization, and, after 24 to 48 hours, at the discretion of the Owner, released for commercial operation.



				7.4.5 Commissioning Report: Within two (2) days after initial energization of each Equipment item, the Contractor shall provide two (2) copies of the Technical Service Advisor’s daily report log to the Owner. The report log shall document daily installation progress, safety notations, operational test results, and deviations and/or Owner-approved changes to the Contractor’s original installation procedure.











				8 SITE ACCESS



				8.1 The site will be accessed from John Street on the North side of the project site. Access from other streets adjacent to the site will only be allowed on an emergency basis.







				9 STAGING/UNLOADING AND STORAGE



				9.1 Contractor shall coordinate all staging and unloading with the Owner and shall conform to Owner requirements for working hours, disruption of traffic, etc. 



				9.2 The site has very limited space for storage and only minor items may be kept at the site as coordinated with the Owner.  The Contractor shall be responsible for offsite storage and lay down area (including security) as needed.







				10 COORDINATION OF WORK



				10.1 Contractor shall coordinate construction schedule and operations with Owner. Contractor shall develop a plan for coordinating all required work with the Owner, including all permitting and cutovers. This plan will be reviewed and approved by the Owner.



				10.2 Should construction work, or work of any other nature, be underway by other forces or by other contractors within or adjacent to the limits of the Work at the time of this Contract, the Contractor shall cooperate with all such other contractors or forces to the end that any delay or hindrance to their work will be minimized.



				10.3 The Owner reserves the right to perform other or additional work, within or adjacent to the limits of the Work specified, at any time by the use of other forces. Contractor shall coordinate with the Owner and any of the Owner's forces, or other forces, engaged by the Owner. 



				10.4 Contractor shall coordinate use of premises and access to site with other contractors, utilities, and the Owner's forces. Owner has final authority over coordination, use of premises, and access to site.



				10.5 Contractor shall cooperate with contractors for other area work, not included in this Contract, but which may take place during a common construction period.



				10.6 The Owner Project Manager shall be the point of contact for all project coordination.







				11 DIVISION OF RESPONSIBILITY



				11.1 Refer to EXHIBIT D







				12 ENVIRONMENTAL



				12.1 Site Environmental Data



				12.1.1 Elevation Above Sea Level 125 ft



				12.1.2 Maximum ambient Temperature 104 ̊ F



				12.1.3 Minimum Ambient Temperature 0 ̊ F



				12.1.4 Humidity (Average) 85%











				13 SEISMIC REQUIREMENTS



				13.1 The Equipment shall comply with the requirements of IEEE Standard 693 high seismic qualification level in addition to the requirements of this section.  The more severe requirement shall govern the design.



				13.2 The performance objective for this equipment is to be designed, fabricated and installed such that there is neither structural damage nor loss of function immediately after an earthquake when subjected to design seismic loads occurring with dead and normal operation loads.



				13.3 Seismic Qualification



				13.3.1 Qualification of all Contractor furnished Equipment and  all appendages



				13.3.2 Equipment analysis shall use the associated referenced Annex from IEEE 693.



				13.3.3 Members, plates and connections shall be designed in accordance with the AISC Steel Construction Manual – 14th edition.



				13.3.4 Tank and tank components shall be designed for earthquake loading in both the vertical and horizontal directions located at the center of gravity (CG). These forces shall be combined in order to produce the worst case loading for each component, attachment and connection. The load combinations for determining shear and overturning demand shall be as follows:



				13.3.4.1 (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG)



				13.3.4.2 (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG) 







				13.3.5 Appendages such as radiators, surge arresters, control cabinets, etc. shall be analyzed using the same values listed above and multiplied by 3.  Base of appendage shall be considered as point of lowest connection. Natural frequency of appendages, including structural supports, shall not exceed f = 33 hertz.



				13.3.6 Calculations and free body diagrams shall be provided per IEEE Standard 693 Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, attachments and connections.



				13.3.7 Connecting elements transferring loads to the foundation or first support shall be designed using the same values above and multiplied by 2.







				13.4 Qualification of Equipment Bushings 



				13.4.1 Bushings shall be qualified by static pull test, as specified in IEEE Standard 693 A.1.2.4. Bushings of composite construction may require additional testing per A.1.2.5.







				13.5  Qualification of Current Transformers



				13.5.1 Current transformers shall be qualified by dynamic analysis, as specified in IEEE Standard 693 A.1.3.3 and Annex F.







				13.6 Qualification of Gas Insulated Switchgear



				13.6.1 GIS shall be qualified by Static Coefficient Analysis requirements of IEEE 693 A.1.3.2 and Annex N.







				13.7 Qualification of Cable Terminations



				13.7.1 Cable Terminations shall be qualified by Static Pull Test requirements of IEEE 693 A.1.2.4 and Annex N.







				13.8 Qualification of Surge Arresters



				13.8.1 Surge arresters shall be qualified according to the requirements of IEEE 693 Annex K, except with loading modified per this section







				13.9 Acceptance Criteria



				13.9.1 The qualification will be considered acceptable upon review of the Seismic Test – Qualification Report and the Seismic Analysis Report provided that the requirements given in IEEE Standard 693 Section D.5.1 and D.5.2 are satisfied.







				13.10 Submittals



				13.10.1 A Seismic Test – Qualification Report conforming to IEEE Standard 693 Section A.5 and Annex T shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal package. The report (using English units) is to include; tests, test plan and results, calculations, seismic outline drawing, charts, and all records required in this specification. The Owner will be allowed twenty (20) days to review and changes in the equipment design may be required. This submittal shall be issued with the first set of Equipment outline approval drawings from the Contractor rather than with the final drawings. Proceeding with detail design w/o approval of the seismic report shall be at the risk of the Contractor.



				13.10.2 A Seismic Analysis Report conforming to IEEE Standard 693 Section A.6 and Annex S shall be signed by a qualified specialist and submitted for review by Seattle City Light with the physical drawing submittal. The report (using English units) is to include; calculations, seismic outline drawing, charts, and all records required in this specification.







				13.11 Statement of Responsibility: As part of the bid submittal the Equipment supplier shall submit a written statement of responsibility to the Owner. The statement of responsibility shall contain the following:



				13.11.1 Acknowledgment of awareness of the special requirements contained in this seismic specification.



				13.11.2 Acknowledgment that control will be exercised to obtain conformance with the requirements of this specification section.



				13.11.3 Provide references of at least (3) Equipment projects in recent history where design and testing conformed to the seismic requirements of IEEE Standard 693.



				13.11.4 Identification and qualifications of the person(s) who will be performing testing and analysis as required in this specification.











				14 NAMEPLATES & LABELS



				14.1 Nameplates shall be provided on the face of each panels/cabinets, AC and DC panelboards, fused circuits, and all other components provided by the Contractor.  Nameplates shall be made of laminated phenolic material having engraved letters extending through the black face into the white layer.  Nameplates shall be permanently secured.



				14.1.1 Panel/Cabinet names: 3/4” lettering



				14.1.2 AC/DC panelboards, Charger 1, Charger 2, etc.: ½” lettering.



				14.1.3 Panel/Cabinet device names: 3/16” lettering.



				14.1.4 Rear cabinet/device names: 3/16” lettering.







				14.2 Nameplates shall be located and positioned such that they will be easily accessible and visible, and the information thereon shall be clearly legible to the naked eye.



				14.3 Nameplates shall be secured with stainless steel screws to allow for future changes.



				14.4 The Contractor shall submit a list of nameplates to the Owner for approval.  The list shall contain the nameplate description, size, and location.



				14.5 All devices, including those that do not require nameplates on the front panel, such as terminal blocks and fuse blocks, shall be labeled on the panel adjacent to the device.  The labels shall be self-adhesive with printed device designations corresponding to those used on the wiring diagrams.







				15 DESIGN AND PERFORMANCE CRITERIA



				15.1 This section provides general electrical performance requirements as a basis for electrical design options for Seattle City Light’s (SCL) Denny Substation.  The Contractor shall perform and document the necessary studies to determine the related equipment parameters listed in EXHIBIT B.  An abbreviated list of the related electrical equipment ratings is included at the end of this Design and Performance Criteria Section.  Also refer to the detailed equipment specification documents, EXHIBIT A series for the main power transformers, switchgear, grounding transformers, capacitor banks, line reactor, and GIS equipment.  Contractor shall perform all studies necessary to design a fully functioning system and these studies shall be submitted with their proposal.  At a minimum the Contractor shall perform the following electrical studies: 



				15.1.1 Power Flow



				15.1.2 Short Circuit



				15.1.3 Harmonic Screening



				15.1.4 Switching Transient



				15.1.5 Insulation Coordination



				15.1.6 CT Selection Report (verify adequacy of ratios, saturation and burdens – may be submitted prior to or with the first drawing submittal packages)







				15.2 System Data and Project Phasing



				15.2.1 System data to assist in performing studies are provided as attachments to this specification document.  The project will be completed in three or more phases.  These are illustrated in the data provided in the attachment.  Note that these drawings show the Denny Substation 115 kV switching equipment in a breaker and a half scheme.  This breaker arrangement is required for the 115 kV side of the station. The 13.8 kV topology is discussed in the next subsection.  The data to be used for studies are listed in the table below.







				15.3 Topology and Redundancy Requirements 



				15.3.1 Please refer to the single line drawings in EXHIBIT E. These drawings show an example topology typically used for SCL’s urban substations which feed networked distribution systems.  Proposed designs are not limited to this topology, but must provide the same level of redundancy and operational flexibility while meeting design criteria.  The characteristics from this drawing that are required include:



				15.3.1.1 Subnets: SCL operates a 13.8 kV underground distribution secondary network in the downtown Seattle area.  The network is broken up into subnets where each subnet is comprised of six (6) completely separate 13.8 kV feeders.  Subnets extend into the distribution network and service a variety of loads and locations.  A single load may be fed by up to four (4) network transformers; the secondary side of the network transformers are tied together to improve customer reliability and each network transformer is fed from a different 13.8 kV feeder within a given subnet.  To prevent currents from circulating from one 13.8 kV feeder to another 13.8 kV feeder through the network transformers, all the 13.8 kV feeders within a subnet must be tied to the same source.   The Denny substation will provide power to five subnetworks: South Lake Union (SLU) 1 and 2, and Denny Triangle (DT) 1, 2, and 3.  Each subnet has a maximum capacity of 45 MVA.  Refer to example subnet under Exhibit F Drawings.



				15.3.1.2 13.8kV Bus Arrangement:  The bus is presently shown to be an 8-breaker ring with the feeders of each subnet spread across the ring.  Only one feeder per subnet may be connected to a bus section so that the loss of any given bus section results in only an N-1 contingency for the subnets.  The bus must therefore be contiguous so each feeder in a subnet is fed from the same source to prevent circulating currents within a subnet.  Operations and protection systems must prevent split bus configurations except for short time periods following a contingency.   The design must allow energized buses to be restored to a contiguous configuration within 15 minutes.  A ring bus containing less than eight (8) breakers would risk an N-2 contingency for the subnets if a bus breaker were to fail; the failure of a bus breaker would remove two adjacent bus sections and two feeders from any subnet connected to those bus sections from service.  



				15.3.1.3 Capacitor Placement:  Capacitor banks should be distributed across non-adjacent bus sections for reliability (for example: loss of a single bus section including attached capacitor banks should not result in loss of more than 25% (arbitrary number) of the total installed capacitive compensation).  Total installed capacitance and capacitor sizing must meet the power factor and voltage requirements listed in the next two sections.  It is the responsibility of the Contractor to determine whether a stepped capacitor bank is required to control harmonics.



				15.3.1.4 Grounding Banks: Grounding transformers should be distributed across non-adjacent bus sections to prevent the loss of more than one transformer for the breaker failure of a bus breaker.











				15.4 Load and Power Factor Requirements



				15.4.1 The Denny substation 13.8kV equipment must be capable of serving a total load of:



				 2017 – 50 MVA



				 2018 – 100 MVA



				 2019 – 110 MVA



				 2020 – 125 MVA



				 2035 – 225 MVA



				Note: Future 26kV load of 180 MVA







				15.4.2 The substation must be capable of serving these loads for normal and all N-1 substation conditions while meeting the performance criteria in subsequent sections of this document.  Breaker failure shall not result in loss of more than one source or ability to serve the load.



				15.4.3 Uncorrected load power factor is approximately 0.92 lagging.  The substation must include reactive compensation to achieve a power factor of between 0.99 leading or 0.99 lagging as measured at the high voltage terminals of the main substation transformers.  This power factor range must be obtainable for no-load through full-load conditions.  Reactive compensation solutions must not introduce resonant frequencies near 60 Hz or cause harmonic performance to exceed IEEE Standard 519 limits.  Reactive compensation solutions (including capacitors) must comply with the voltage requirements of the next section. 



				15.4.4 The Owner’s preferred alternative is to have 4 transformers serve the 13.8kV load. The Contractor is also requested to propose an alternative using 3 transformers to serve the 13.8kV load. Transformers shall be equally loaded and no transformers shall be in an on-line, hot standby position.



				15.4.4.1 The ultimate total transformer nameplate capacity shall be provided per IEEE Std C57.12.00 and shall at a minimum be capable of supplying 225 MVA of load without any accelerated loss of life. A minimum size of 60 MVA at their top rating (OA/FA/FA) but other alternate sizes would be considered if beneficial to the Owner.



				15.4.4.2 Under N-1 conditions, the remaining transformers will serve 225 MVA of load at peak based on the load curve and temperature data shown in EXHIBIT I MAX LOAD MAX TEMP PROFILE with a small amount of accelerated loss of life resulting from serving a peak load day in this condition. Minimal loss of life may be acceptable (less than one additional day loss of life for that day for a peak day using IEEE C57.91 methodology with insulation Life of 180000 hours or 20 years with % loss of life rate = .0133%/24 hours).



				15.4.4.3 In N-2 conditions, loss of life will be anticipated; the Contractor will provide the loss of life data using same methodology cited above.











				15.5 Loss Evaluation (Transformers, Line Reactor, Grounding Banks as applicable)



				15.5.1 Load and no-load losses shall be evaluated as follows:



				15.5.1.1 No-Load Core Losses $7,000/kW



				15.5.1.2 Load Losses and Auxiliary Losses $3,500/kW







				15.5.2 Evaluated Losses will be calculated by multiplying the appropriate dollars/kW values by guaranteed maximum load losses at temperatures as specified by IEEE C57.12 at ONAN rating and no-load losses at 100% voltage.



				15.5.3 If the actual tested loss values exceed the guaranteed maximum loss values stated in the proposal of the Successful Proposer, the Successful Proposer (Seller) will be charged a penalty value for every kilowatt by which the actual tested transformer losses exceed the guaranteed maximum losses upon which the proposal was evaluated. This penalty value will be one hundred and twenty percent (120%) of the difference in Purchaser's guaranteed maximum loss values and the actual measured loss values. The penalty will be deducted from the Contractor’s proposal price when payment for the equipment is remitted.



				15.5.3.1 No-Load Loss Penalty $8,400/kW



				15.5.3.2 Load Loss Penalty $4,200/kW











				15.6 Voltage Regulation: The nominal substation primary voltage is 115 kV.  The allowable steady-state range for normal operation is between 1.0 and 1.05 per unit.  The nominal substation secondary voltage is 13.8 kV.  The allowable steady-state voltage range for normal operation under all load conditions is between 13.42 kV and 13.75 kV.  During contingencies the allowable steady-state voltage range for all load conditions is 13.2 kV and 14.08 kV.  The maximum allowable change in steady-state voltage (ΔV) for operations such as capacitor switching is 3% on the 13.8 kV system.



				15.7 Insulation Requirements



				15.7.1 All insulation shall be capable of operating at the continuous voltages listed above, and withstanding the transient overvoltages allowed by the overvoltage protection. IEEE 1313.1 “Standard for Insulation Coordination Definitions practices and Rules”, and IEEE 1313.2 “Guide for the Application of Insulation Coordination” should be followed when performing studies to select surge arrester ratings and station and equipment insulation levels.  Equipment BIL levels shall respect any minimum values identified in the respective equipment specification documents and in IEEE Standard 1313.1.



				15.7.2 Metal oxide, silicon polymer housing, surge arresters shall be applied to all 115 kV line terminations, 115 kV inductors, 115-13.8 kV transformers (high and low sides), 13.8kV feeders terminals (metalclad switchgear) and grounding banks. Surge protection is not required at instrument transformers (column CTs, PTs, CCVTs), and capacitor banks.



				15.7.3 All substation facilities shall be shielded from direct lightning strokes. IEEE standard 998 “IEEE Guide for Direct Lightning Stroke Shielding of Substations” shall be used as guide in designing lightning shielding.







				15.8 Short Circuit Duty: SCL distribution equipment used in distribution vaults has a maximum fault duty of 25kA. The first vaults are very close to the substation and fault current must be limited to 25 kA for no more than .17 seconds to not overduty this equipment at the equipment location (IEEE std 386).  The requirement is to limit the fault current to 25kA at the substation feeder level.  



				15.9 The Contractor shall determine the short circuit ratings of equipment within the substation.  SCL anticipates that this may be difficult to achieve via introduction of impedance due to parallel connections of main power transformer secondary windings and voltage regulation requirements.  Other options, including fast isolation of faulted bus sections without creating split bus topologies, should be considered. For short circuit calculation, all transformers are to be considered in service with no open switches or breakers.



				15.10 System Grounding and Protection Considerations: Zig Zag grounding transformers shall be sized to limit single-line-to-ground fault contribution on the 13.8 kV system to 500 A per bank. Protection systems shall be capable of secure and reliable operation for one or more grounding banks in service.



				15.11 Software and Studies Documentation



				15.11.1 The Contractor shall perform studies using PowerWorld, ETAP, and ATP-EMTP.  The Contractor shall provide software models including ancillary files to accompany design documentation so results may be independently reproduced.  The Contractor may suggest alternative software packages for SCL consideration. 



				15.11.2 The Contractor shall provide design documentation showing calculations, tabulated results, and conclusions of analyses performed to determine equipment ratings.  Documentation shall include a narrative describing the basis for selection of equipment ratings as well as a description of how the proposed system will function.







				15.12 Equipment Electrical Ratings: The following tables list applicable electrical equipment ratings.  Some values are fixed; others must be determined by the Contractor.  



				Equipment Rating Tables:







				16 DATA AND MATERIALS TO BE FURNISHED BY CONTRACTOR



				16.1 Drawings



				16.1.1 Approval Drawings: Per the schedule of Milestone events, the Contractor shall furnish for Owner’s, review one (1) PDF copy of the equipment Approval drawings. The submittal shall include, but not limited to, the following drawings: drawing list, nameplate, equipment outline, foundation requirements, bushing outlines, surge arrester outlines, control cabinet layout, AC and DC schematics, auxiliary power schematics, control cabinet external connection diagrams, CT secondary excitation characteristics, and CT ratio correction factor curves, assembled center of gravity including oil, gross weight, natural frequency of vibration, details relative to the Owner’s conduit and bus connections, bushings and surge arrester connector types, NEMA ground pad locations, and all other details necessary for Owner's design of installation. Included with the drawings, the Contractor shall furnish for Owner’s review, one (1) PDF copy of all configuration settings for all control devices and protective equipment. The Owner will review each of the drawings and settings for compliance with this Specification and return to the Contractor.



				16.1.2 Final Drawings: Per the schedule of Milestone events, the Contractor shall submit to the Owner one (1) PDF copy of these equipment final drawings and documentation. The submittal shall include, but not be limited to, all of the Approval drawings, along with any other drawings noted by the Owner, or Contractor, that are necessary in order to accurately document the equipment construction. Additionally, AutoCAD version 11 compatible drawing files of all the drawings, schematics, and wiring diagrams, with configuration settings shall be provided with the submittal.



				16.1.3 Equipment Delivery Drawings: Three hardcopy sets of Final Documentation shall be shipped and delivered with each equipment item.  Documentation shall be ring bound and full size drawings shall be included (drawing sleeves or separate).  



				16.1.4 Drawing Review Process



				16.1.4.1 The Owner shall review the drawings and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor The approval status of the each drawing reviewed will be given in the transmittal letter.  The approval status categories will be as follows: 



				1. APPROVED - The drawing is approved by the Owner as to general scope and content; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				2. APPROVED AS NOTED - The drawing is approved by Owner as to general scope and content subject to minor changes noted on the drawings; however, the Contractor is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.



				3. REVISE AND RESUBMIT - The drawing is not approved by the Owner. The Contractor shall specifically address and/or incorporate all the Owner’s comments into the revised drawing, and resubmit for approval. 







				16.1.4.2 The Owner shall review all revised and resubmitted drawings, and return one copy of each drawing, together with a transmittal letter summarizing the Owner’s comments, to the Contractor within twenty one (21) calendar days after receipt. The drawings shall have the specific revision noted in the revision block of the drawing, and the revised areas of the drawing shall be circled. The Contractor shall make a complete and acceptable submittal to the Owner not later than the second submittal of an item. The Owner reserves the right to withhold monies due the Contractor to cover the additional cost of the Purchaser’s review beyond the second submittal.   



				16.1.4.3 Corrections indicated on submittals returned by the Owner shall be considered as changes necessary to meet the requirements of the Contract Documents and shall not be taken as the basis of claims for extra work. Changes to the Contract Document requirements will not be handled on review drawings but will be issued as formal Change Orders.







				16.1.5 Drawing Standards: Text size and style, the use of line types, line weights, drawing layers, drawing layout, and dimensioning for all drawings, schematics, and wiring diagrams shall be produced in accordance with the guidelines in the Exhibit 14: “Drafting Requirements for Contractors.“ All drawings shall contain a legend as described in the attachment.



				16.1.6 Drawing Sizes: Figure 1 shows the standard Owner drawing sizes. All drawings provided shall be as depicted in Figure 1. Upon award of the Contract, the Owner will provide the Contractor with copies of the title borders in AutoCAD file format.



				16.1.7 Terminal Blocks: All terminal block positions shall be drawn a minimum of 3/4 inches wide by 1/4 inches tall. The terminals shall have a numerical sequence of 1, 2, 3, 4.... 12, from top to bottom or left to right for terminal blocks oriented horizontally. Each terminal block shall have a two letter designation. 



				16.1.8 Revisions and References: Each drawing shall have space for referencing other drawings. In addition, space for listing revisions along the bottom of the drawing shall be provided. 



				16.1.9 Connection Drawings: Connection drawings showing point-to-point connections of every terminal of every electrical device used shall be provided. Space shall also be provided for showing and listing external cables to be installed by others. Interconnecting from or to another drawing shall be referenced by drawing number and destination. 



				16.1.10 Schematic Drawings: Both AC and DC elementary drawings shall be provided. 



				16.1.11 Physical Outline: A drawing showing the outline dimensions, center of gravity, weight, volume of oil, weight of gas, anchoring, and other pertinent physical detail. 



				16.1.12 Contractor shall provide damage curves for all supplier furnished equipment and HV and MV cable.



				16.1.13 Drawing Dimensions and Units: All drawing units shall be shown in U.S. English using the Architectural style length dimensions (e.g. 6’-3 ½ ” for six feet, three and one-half inches). Equivalent metric units may also be shown alongside the English units. Drawing Scale: All physical dimension drawings shall be drawn to full scale with the printed scale identified on the drawing.  







				16.2 Studies: 



				16.2.1 Contractor shall finalize electrical studies that were performed as part of the proposal process.  Studies shall be provided in both hard copy and electronic format.  Model data bases will also be provided.



				16.2.2 Studies and reports shall be provided to Owner for approval before detail design.







				16.3 Certified Test Report 



				16.3.1 Before equipment is packaged for shipment, Owner must approve related Factory Test Results.  At least one copy of the draft test report must be provided to the Owner for review and approval prior to equipment preparation for shipment. No Equipment shall be shipped prior to the Owner reviewing the test reports and authorizing shipment in writing. 



				16.3.2 Twenty (20) days after test completion six (6) completed copies of the certified test report shall be submitted to the Owner. The report shall be of sufficient detail to demonstrate compliance to the requirements of this Specification. The report shall include a description of the tests to be performed, the purpose of the test, methods to be used in reference to the standards, acceptance criteria, copy of all the raw data, instrument settings, diagrams for test setups, test equipment manufacturer and type, formulas and calculations which are used to demonstrate compliance. A complete set of digital photos of the Equipments under test and of the test setup shall be printed in the test reports and submitted on the final CD-ROM containing the Contractor’s drawings. 



				16.3.3 The test report shall be in a format depicted in attachment.







				16.4 Operation and Maintenance Manuals 



				16.4.1 No later than ten working days after the Equipment has been shipped from the factory, six (6) hard copies and one (1) PDF copy of the Operation and Maintenance Manual for the Equipment and auxiliary equipment shall be furnished. Each set shall consist of one or more volumes, each of which shall be bound in a standard size, 3-ring loose-leaf, vinyl plastic hard cover binder suitable for bookshelf storage. Binder ring size shall not exceed 2-1/2 inches. The information listed in the technical manuals shall be as detailed as listed below. Copies of the manufacturer's instruction manuals for all relays and auxiliary equipment shall be included in the overall Operation and Maintenance Manual. Separate digital photos of all major components and relays making up the Equipment shall also be printed in the manuals and submitted electronically with the Contractor’s drawings.  Six (6) hard copies and one (1) PDF copy of final O&M manuals shall be as-builted and issued within four (4) weeks of energization.



				16.4.1.1 The format listed in the normal sequence of appearance, shall consist of:



				1. Title Page: The page containing the title, Owner contract number, item number and issue date. 



				2. Revision Record: A revision record page containing tabulation columns for the revision code, date, and revision description. 



				i. Table of Contents: 



				ii. A table of contents listing all primary divisions (i.e., chapters, sections, and paragraphs) with their corresponding page and volume numbers. 



				iii. A list of drawings containing all figures and drawings, their titles, and page numbers. 



				iv. A list containing all tables, their titles, and page numbers.











				16.4.1.2 The technical manuals shall include, but are not limited to, the information specified below.



				1. Manufacturer’s Definitions: All terminology peculiar to the Contractor’s equipment shall be clearly explained by the Contractor in a supplementary section bearing the heading “Definitions”. 



				2. Factory Specifications of the Equipment 



				3. Factory test reports



				4. Site test reports



				5. Shipping Instructions, Warehouse Storage, and Handling Instructions: List of major components for warehouse inspection, shipping instructions, site receiving instructions including lifting diagrams, and storage instructions. 







				16.4.1.3 Parts and Factory Service Instruction 



				1. Factory repair policy



				2. Describe in detail the procedure to obtain spare parts or factory service:  



				i. Under normal conditions; 



				ii. Under emergency conditions







				3. Specify the mailing address and telephone numbers of the service department. 







				16.4.1.4 Installation Instructions: Installation instructions and information to supplement the installation drawings shall be furnished. This information shall include power requirements assembly procedures, safety precautions, grounding instructions, alignment instructions, installation test requirements, and details associated with equipment testing to verify proper performance. 



				16.4.1.5 Preventive Maintenance Instructions: Preventive maintenance instructions shall be furnished for all subsystems indicating manufacturers’ recommended maintenance intervals. These instructions shall include required test procedures, alignment instructions, cleaning requirements and instructions for visual examinations. The preventive maintenance instructions shall include a table indicating the average man-hours required to complete a maintenance action, outage time if required and on-line/off-line requirement for the maintenance action.



				16.4.1.6 Troubleshooting Instructions: Troubleshooting instructions shall be to the spare parts level with adequate details for quick and efficient location of cause for equipment malfunction. Include adjustment limits, timing diagrams, troubleshooting and recommended corrective action steps, and resetting requirements before return to service. The maintenance instructions shall include the manufacturers’ typical readings at all test points.  Include the following information:



				1. Information on the use of special tools and test equipment as well as precautions to protect personnel and equipment. The information shall be arranged on a unit basis; however, extensive material, procedures, or illustrations which are common to more than one module need not be repeated but may be referenced. 



				2. Repair instruction shall be provided for the removal, repair, adjustment, and replacement of all items which are within the ability of an electrician to perform.  Electrical and mechanical schematic diagrams; parts location illustrations or other methods of parts location information; photographs, interconnection cabling, wiring diagrams, and exploded and sectional views giving details of mechanical assemblies shall be provided as necessary to supplement the test. 



				3. For mechanical items, information on tolerances, clearances, wear limits, and maximum bolt-down torques shall be supplied. Information on the use of special tools and test equipment, as well any cautions or warnings which must be observed to protect personnel and equipment, shall also be covered. The presentation should be arranged on a unit-by-unit basis; however, extensive material, procedures, or illustrations which are common to more than one assembly or subassembly need not be repeated. They may be referenced.







				16.4.1.7 Parts Information: This section shall contain a complete parts list and subsections which include a breakdown to the smallest assembly considered a replacement part, showing name and description, catalog number, quantity used, and reference by item number on the applicable drawing. The description shall include electrical and mechanical ratings, settings, nameplate drawings, additional instructions or instruction books, testing requirements, wire list, curves, drawings, and inspection and installation instructions. 



				16.4.1.8 Spare Parts: Spare parts as recommended by the Manufacturer, including the descriptive information listed in the preceding paragraph. 



				16.4.1.9 A list of all tools needed to install or maintain the equipment shall be provided in this section. Tools shall be identified by either the Contractor’s part number or manufacturer’s part number and cross-referenced where applicable. All special tools supplied with the equipment. 



				16.4.1.10 Equipment Drawings: Each manual shall include a complete set of equipment drawings.











				16.5 Instrument Transformer Equipment data and graphs



				16.6 Six (6) copies of the current Equipment ratio and phase angle curves shall be submitted with the Operation and Maintenance Manuals. 



				16.7 Bushing Test Data: Six (6) copies of the bushing test data shall be submitted with the Operation and Maintenance Manuals. 



				16.8 Installation Manuals: Six (6) copies of the installation and erection manuals shall be shipped with each Equipment item. These instructions shall state the procedure recommended by the Contractor to install and connect the Equipment. Any special precautions or warnings by the manufacturer shall be clearly stated in this manual. A single manual containing the instruction manual, current test data, and installation manual may be provided in lieu of separate individual documents. 







				17 SHIPMENT AND DELIVERY 



				17.1 General 



				17.1.1 The Contractor shall be responsible for the following: 



				17.1.1.1 Shipping all parts and materials furnished under this Specification to the specified substation;



				17.1.1.2 Paying all shipping charges, customs duties, tariffs, etc;



				17.1.1.3 Unloading the equipment at the point of delivery designated by the Owner;



				17.1.1.4 Determination and resolution of all shipping limitations (e.g., lane widths, bridge clearances, bridge weight limitations, overpass heights, etc.);



				17.1.1.5 Acquiring any and all necessary shipping permits, etc.



				17.1.1.6 Insuring the equipment during shipment; 



				17.1.1.7 Delivering products to the site in the manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting and installing. 



				17.1.1.8 Providing copies of all shipping notices and bills of lading to the Owner within 48 hours after shipment has been made.











				17.2 Shipping Notices and Delivery Location



				17.2.1 The Contractor shall furnish the following shipping notices:



				17.2.1.1 At least 10 days in advance of an anticipated shipment date, the Contractor shall furnish shipping notice to the Owner providing the following information:



				1. The name of the shipper and a description of the shipping route and methodology.



				2. A listing of special equipment, including any that the Contractor expects the Owner to furnish, that will be used by the Contractor during the shipping operation.



				3. The description, weight, dimensions, and identifying markings for each package in the shipment.







				17.2.1.2 72, 48 and 24 hours’ prior notice of material shipment.







				17.2.2 Delivery of materials shall be made only during the Owner's on-site working hours, 7:45 AM to 4:15 PM, Monday to Friday, and at such times as Owner has a representative available to receive shipment. Contractor shall coordinate with the Owner to determine other delivery constraints such as Owner holidays, special events, etc. The F.O.B., point shall be the foundation in the substation specified by the Owner. Each piece of equipment shall be unloaded and located within +/-0.5 inch within the center line of the foundation. The physical address is:







				17.3 Preparation for Shipment



				17.3.1 The Contractor shall prepare, pack, and load all materials and equipment for shipment in such a manner that they are protected from damage during shipment until accepted by the Owner, and shall be responsible for and make good any damage resulting from improper packing. All parts subject to damage from humidity or moisture shall be packed in hermetically-sealed metal containers, in plastic envelopes, or other accepted container within their respective packing cases, with all machined surfaces heavily coated with a rustpreventive compound.



				17.3.2 Heavy parts shall be mounted on skids or cradles or shall be crated on skids. All parts exceeding 200 pounds (gross weight) shall be prepared for shipment such that slings for handling by crane may be readily attached. If it is unsafe to attach slings to a given box, the parts packed therein shall have slings attached to them, and the slings must project through the box or crate so that attachment to the handling equipment can be readily made. All slings shall be tested and marked per WAC (Washington Administrative Code). Parts that may require rotation during shipping due to shipping limitations shall be capable of being transported and lifted in either the diameter vertical or diameter horizontal orientation.



				17.3.3 Detailed packing lists shall be provided with each delivery of equipment or parts. In addition, each case, crate, bundle, or single item shall be marked clearly with the Purchase Order number and item description. Containers containing multiple items shall be clearly labeled with descriptions and quantities of all enclosed items. Any articles or materials that might be otherwise lost shall be boxed or steel-banded in bundles and plainly marked for identification. 



				17.3.4 The SF6 gas filled tank (e.g. transformers, series reactor, cable boxes, unit coolers, etc) shall be filled with dry-air for the shipment.  Provisions shall be made for expansion caused by temperature changes during transportation.



				17.3.5 Packaging



				17.3.5.1 Cable boxes shall be packaged separately for shipment (where applicable).



				17.3.5.2 Coolers and other accessories or devices which are detached tank(s) for shipment shall be packaged suitable for protection against corrosion, dampness, breakage, or vibration injury that might be encountered in transportation, handling or construction.



				17.3.5.3 All equipment shall be protected against entrance of dirt, dust, moisture or other deleterious elements. All surfaces which can be subject to corrosion or oxidation shall be protected in accordance with the Supplier’s standards and in accordance with these specifications.



				17.3.5.4 Flanged connections which are used to separate equipment for shipping shall be suitably protected by means of blind cover plates, or similar closures to exclude foreign matter. Valve openings, where not equipped with pipe plugs, shall be provided with plastic inserts to protect threads and internals.











				17.4 Delivery Restrictions 



				17.4.1 It shall be the Contractor's responsibility to determine any height, weight, road, rail, marine vessel, or other limitations or restrictions that may be encountered during shipment and account for them in its preparation for delivery of the Equipment.







				17.5 Transporting Equipment to Site



				17.5.1 Transformers and other equipment must be trucked to the site. The Contractor shall obtain a Commercial Vehicle Permit for all truck loads that exceed the maximum weight and size requirements from all jurisdictions through which the equipment travels. This includes the City of Seattle, the State of Washington, and any other city or state in which streets or highways are used. Local contacts are provided below for convenience:



				17.5.2 The Contractor will be required to prepare any materials needed to obtain each load’s Commercial Vehicle Permit, including information related to truck size, load dimensions, total weight, axle weight, and route. The Contractor shall also be responsible, at its own cost, for any insurance mandated by each permit. Seattle City Light must be provided a copy of all Commercial Vehicle Permit submittal materials. The Contractor should allow 4 to 6 weeks in advance of each trip to secure the permit. 



				17.5.3 Within the City of Seattle, overweight and over-dimension load movements are likely to be limited to the hours between 12:00 a.m. and 5:00 a.m. and require a police escort. Loads arriving via the Interstate will likely be required to use the southbound Mercer Street off-ramp due to weight and dimension restrictions along other routes. The route used to access this ramp must be approved by WSDOT.  For loads that arrive via ship, specific routes between the port terminal and the site must be approved by the City of Seattle or other jurisdiction where the port terminal is located. Because of the extensive coordination required for route approval, a trucking firm with local Seattle experience transporting large and heavy loads is recommended. 











				18 CORRESPONDENCE AND NOTICES



				18.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				18.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				18.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				18.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				18.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				18.2.1 All correspondence regarding technical matters, including design, site coordination, delivery, inspections, testing, and material requirements, shall be sent directly to, City (below), in English



				18.2.2 All letters regarding this Specification shall bear the following heading, followed by a general subject heading reflecting the content of the correspondence:











				19 SCHEDULE OF DELIVERY FOR SUBMITTALS AND DOCUMENTATION



				19.1 To Be Submitted By Successful Contractor after Contract Award







				20 SCADA INTERFACE



				20.1 This section provides general SCADA interface performance requirements as a basis for electrical design options for Seattle City Light’s (Owner) Denny Substation.  The Contractor shall perform the necessary studies to determine the related equipment parameters listed in EXHIBIT B, CONTRACTOR PROPOSAL REQUIREMENTS.  Also refer to the detailed equipment specification documents in EXHIBITS A1-A8.



				20.2 IED Requirements 



				20.2.1 Protocols – IEDs will be capable of providing data to the SCADA Data Concentrator IEC-61850 MMS protocol. All relevant statuses, alarms, and I/O should be made available to the SCADA system via this interface. IEDs that perform a specific function and do not support IEC-61850 MMS protocol should support DNP protocol. Written approval must be given for any IED supplied that does not support one of these protocols. The following protocols shall be used with Owner standard meters and relays:



				20.2.2 Ethernet Interface – IEDs will be supplied with a 100Mbps Ethernet interface. This interface should support the protocols listed. IEDs that perform a specific function and are not available with an Ethernet interface should have either a RS232 or RS485 serial interface that supports the protocols listed.



				20.2.3 Fiber Optics – All communication paths leaving the comm room of the control building will be fiber optic cables; therefore, IEDs located external to the comms room should be equipped with a fiber optic interface to support the interface detailed in these specifications. If the IED cannot be provided with a fiber optic interface then a serial converter or Ethernet switch must be provided to convert the communication medium.



				20.2.4 Remote Control – In addition to providing status of various alarm and status points, the IEDs should also allow for remote SCADA control of various control points as detailed in device specific specifications.







				20.3 I/O Requirements



				20.3.1 Inputs – All status and alarms related to a particular device as detailed in the device specific specifications should be wired to an IED so that the status of that point can be monitored by SCADA via the interface.



				20.3.2 Point Grouping – Each alarm and status point should be individually wired to an IED and point grouping for alarming will take place in the SCADA system.



				20.3.3 Outputs – Control of the items listed and given in the device specific specifications should be hardwired from the IED to the device. These control points should be wired independently of protection related control outputs on the device. The control of a device should be wired to the same device that has the status wired to an input.



				20.3.4 Status and Alarms – The points listed should be wired to IEDs for SCADA monitoring. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. Depending on the specific type of device used, some of these points may not be applicable.



				20.3.5 Control Outputs – Control points will be actuated through IED outputs for SCADA control. The list should be considered the minimum required points and additional points discussed in the device specific specifications should also be hardwired to the related IED. 



				20.3.6 Metering – Feeders, transformers, busses, and line breakers should be equipped with current and/or voltage transformers as a means to measure the analog metering values listed. Separate metering devices are not required to be added solely for SCADA purposes as metering quantities can be obtained from protective relays.



				20.3.7 Generic Points List – The following I/O is required for SCADA monitoring and control.  



				20.3.7.1 Transmission Circuit Breakers



				1. Status Points:



				i. Breaker Status



				ii. Local/Remote Switch Status







				2. Alarm Points



				i. DC Failure, Trip Coil 1



				ii. DC Failure, Trip Coil 2



				iii. Low Gas Pressure Alarm



				iv. Low Gas Pressure Lockout Trip



				v. Spring Charge Failure



				vi. Loss of Motor AC Alarm











				20.3.7.2 Lockout Relays



				1. Lockout Relay Status



				2. Lockout Relay DC Monitor







				20.3.7.3 Motor Operated Disconnects/Switches



				1. Status Points:



				i. MOD/MOS Status a contact



				ii. MOD/MOS Status b contact



				iii. Local / Remote Switch Status











				20.3.7.4 Transformers



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2



				iii. LTC Local/Remote Status



				iv. LTC Auto/Manual Status







				2. Alarm Points



				i. Main Tank: Sudden Pressure Trip



				ii. Main Tank: Bucholtz Relay Trip



				iii. Main Tank: Low Oil Level Trip



				iv. Main Tank Top Oil Trip



				v. LTC: Pressure Relief Valve Trip



				vi. LTC Bucholtz Relay Trip



				vii. LTC Low Oil Level 



				viii. Main Tank Bottom Oil Temp Alarm



				ix. LTC: Oil Filter Clogged



				x. AC Cooling Power Failure



				xi. AC Auxiliary Power Failure



				xii. LTC Trouble



				xiii. Transformer Monitor Diagnostic Alarm



				xiv. LTC Controller Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset



				ii. LTC Raise



				iii. LTC Lower











				20.3.7.5 Series Reactor



				1. Status Points:



				i. Fans On, Stage 1



				ii. Fans On Stage 2







				2. Alarm Points



				i. Tank: Sudden Pressure Trip



				ii. Tank: Bucholtz Relay Trip



				iii. Tank: Low Oil Level Trip



				iv. Tank Top Oil Trip



				v. Main Tank Bottom Oil Temp Alarm



				vi. Reactor Monitor Diagnostic Alarm







				3. Control Points:



				i. Alarm Reset











				20.3.7.6 Feeder Breakers



				1. Status Points



				i. Breaker Position



				ii. Breaker Test Position







				2. Alarm Points



				i. Loss of DC Trip circuit



				ii. Low Spring Charge



				iii. Loss of Motor AC











				20.3.7.7 Feeder Relays



				1. Alarm Points



				i. 11F Diagnostic Alarm



				ii. 11FU Diagnostic Alarm







				2. Control Points



				i. Breaker Trip



				ii. Breaker Close



				iii. Supy Breaker Trip



				iv. Supy Breaker Close







				3. Event Reports:



				i. Various











				20.3.7.8 Capacitor Bank 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Controller Loss of DC



				ii. Controller Loss of AC



				iii. Loss of Cooling Fans











				20.3.7.9 Reactor 



				1. Status Points



				i. Breaker 52a







				2. Alarm Points



				i. Low SF6



				ii. Low SF6 Lockout Trip



















				20.4 Additional Owner Interface



				20.4.1 Relays shall be connected to a network switch or terminal server (Owner provided), not a local switch. Primary and backup relays for the same zone of protection shall be connected to different switches (Owner provided). Meters and other devices shall be connected to local switches (Owner provided), but they should be compatible with the network management system. 



				20.4.2 If the IEDs provided for protective relaying purposes or device monitoring and control do not have sufficient I/O points to satisfy the requirements listed in this document and the other device specific specifications, then a separate I/O concentrator should be used. The I/O concentrator used should be the SEL-2440 unless written approval is received.











				21 TECHNICAL SPECIFICATIONS (SEE EXHIBITS A1 THROUGH A9)



				22 DRAWINGS (SEE EXHIBIT F)



				23 PROJECT DOCUMENTATION



				23.1 All drawings shall be in an AutoCAD format.  All drawing submittals, including new drawings and as-built drawings, shall include both hard copies and electronic copies as noted in these specifications.  New drawings shall reference the City of Seattle. All drawings will exhibit the Owner Purchase Order Number.



				23.2 All narrative and tabular documentation shall be in MS Word format or PDF. Print to PDF type documents will be provided over scanned documents.







				24 TRAINING



				24.1 The Contractor shall organize and conduct an on-site (in person) training program with multiple sessions. These sessions will address the needs of the engineering, operators, and maintenance personnel who will be assigned by the Owner. Suggested content and the duration of each session will be provided by the Contractor in his proposal. The Contractor shall provide all material and equipment, as well as qualified, fluent English-speaking instructors to conduct the training program. Instructors shall be experienced and well-versed in GIS, Power Equipment, distribution switchgear, relaying, control, and automation (substation) operating theory, design, and required maintenance. The training shall be uniquely tailored, to Owner's particular application. Generic training seminars, etc. will not be accepted in lieu of this requirement. 



				24.2 Operating training sessions shall orient Owner's operating personnel with the various facets of the substation, so that at the completion of the training session they will be able to completely and properly operate or maintain the substation without assistance from the Contractor. 



				24.3 Maintenance training sessions shall include preventative maintenance as well as troubleshooting. The maintenance of the GIS, protective relay and control, and automation systems will be emphasized. The use of special tools and test equipment shall be covered. 



				24.4 All facets of the training program shall include demonstrations and hands-on training with the actual equipment.  The training shall include simulations of actual relay, control, and operational situations that are likely to occur in practice. Owner shall have the right to make sound and video recordings of all training classes or presentations.



				24.5 A minimum of 1 week period will be available for Owner training.







				25 KEY CONTACTS



				25.1 Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:



				25.1.1 Delivered in person to the individual or to a member of the firm or to an officer of the corporation for whom it is intended; or 



				25.1.2 Delivered to an authorized representative of such individual, firm, or corporation; or 



				25.1.3 Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Contractor. Receipt of such mail will be promptly acknowledged when acknowledgment is requested. If acknowledgment is not received in reasonable time, duplicate copies shall be forwarded in like manner.







				25.2 On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.



				25.3 All correspondence relating to contractual matters, including prices, delivery, and changes in scope of work, shall be directed to the following address in the English language, with one copy sent to the Owner identified herein.







				26 SPECIFICATION



				26.1 The requirements of the Contractor under this specification consist of furnishing and delivering all equipment and services in accordance with the specifications and drawings. The equipment furnished shall be new, complete, with all parts skillfully made of good materials, accurately fitted, completely wired, properly connected, assembled, tested as required, and all in good condition. 



				26.2 All work materials, equipment, and services not expressly called for in the specification, or shown on the drawings, but which are normally included with such equipment, or which are found necessary for proper operation of the equipment, shall be performed and/or furnished by the Contractor at no increase in cost to the Owner.
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				BID OFFER  FORM




SEATTLE CITY LIGHT




DENNY SUBSTATION EQUIPMNET RFP SCL- 1199







				By Completing this form the I/we hereby certifies that I/we have personally and carefully examined the Request for Proposal (RFP), all Addenda issued, plans, specifications, and instructions for furnishing, installing, and testing of Major Equipment for Denny Substation as described herein; 




All Pricing is to be FOB destination prepaid and allowed in U.S. Dollars; the prices include and cover all duties, handling and transportation charges, installation, testing, Technical Service Advisor,  and all charges incidental to the requested work excluding Sales Tax or Use Tax. 



If you make an error in typing your prices or any corrections to your Offer Submittal, you may mark it in ink and initial the correction.  If it is not marked in ink and or it is not initialed, the Buyer may reject your bid.  Do not use whiteout.







				







				Item



				Description of Bid Item



				Quantity



				Unit Price



				Subtotal Excluding sales tax 







				



				Primary Equipment



				



				



				







				1



				115kV Gas Insulated Switchgear (GIS), 3 sections, 1&1/2 breaker



				



				



				$







				2



				115kV – 13.8kV Power Transformers



				



				



				$







				3



				115kV Gas Insulated or Oil Filled Reactor (GIR) with integrated GIS



				



				



				$







				4



				115kV Solid Dielectric Cable and Terminations



				



				



				$







				5



				13.8kV Distribution Switchgear



				



				



				$







				6



				13.8kV Grounding Transformers



				



				



				$







				7



				13.8kV Capacitor Banks



				



				



				$







				8



				13.8kV Solid Dielectric Cable and Terminations 



				



				



				$







				



				List additional items below, If more space is needed please attach as additional page.



				



				



				







				1a



				



				



				



				$







				2a



				



				



				



				$







				3a



				



				



				



				$







				4a



				



				



				



				$







				5a



				



				



				



				$







				6a



				



				



				



				$







				7a



				



				



				



				$







				8a



				



				



				



				$







				



				



				Subtotal Primary Equipment



				$







				



				







				



				Primary Services



				



				



				







				9



				Additional Factory Testing



				Number of Days



				Unit Price








				Subtotal Excluding sales tax







				



				Number of days to complete Additional Owner Required tests: ____15_____ x $_____



				15



				$__________



				$







				



				



				Subtotal Services



				$







				



				Loss (LL)/No Loss (NL) Calculations



				



				







				10



				Losses



				Losses in kW



				Unit Price



				Subtotal Excluding sales tax







				



				Calculated Load Loss in kW (per IEEE Standards) ________ x $3,500/kW



				



				$3,500



				$







				



				Calculated No-Load Loss in KW (per IEEE Standards)  _______ x $7,000/kW



				



				$7,000



				$







				



				Calculated Auxiliary Losses in kW:




 ________ x $7,000/kW



				



				$7,000



				$







				



				Zig-Zag Calculated No-Load Loss in KW (per IEEE Standards)  _______ x $7,000/kW



				



				$7,000



				$







				



				Reactor Calculated Load Loss in kW (per IEEE Standards) ________ x $1,750/kW



				



				$1,750



				$







				



				*Total cost to include number of units supplied



				



				



				







				



				



				Subtotal LL Loss/NL Loss



				$







				



				



				Bid Total 



				$











Non Evaluated Optional Bid Items




				Not Evaluated







				Optional Equipment







				Item



				Description of Bid Item



				Quantity



				Unit Price



				Part/Catalog #




(If Applicable)



				Subtotal Excluding sales tax 







				1



				Match Line 3 - 115kV Gas Insulated or Oil Filled Reactor (GIR) with integrated GIS (different site)



				



				



				



				$







				2



				10 Year Maintenance Plan for SF6 Gas Insulated Equipment



				



				



				



				$







				3



				Spare Parts (Itemized List Grouped by Primary Equipment Line Item)



				



				



				



				







				



				a)



				



				



				



				$







				



				b)



				



				



				



				$







				



				c)



				



				



				



				$







				



				d)



				



				



				



				$







				



				e)



				



				



				



				$







				



				f)



				



				



				



				$







				



				g)



				



				



				



				$







				



				h)



				



				



				



				$







				



				i)



				



				



				



				$







				



				j)



				



				



				



				$







				



				k)



				



				



				



				$







				



				l)



				



				



				



				$







				



				m)



				



				



				



				$







				



				n)



				



				



				



				$







				



				o)



				



				



				



				$







				



				p)



				



				



				



				$







				



				q)



				



				



				



				$







				



				r)



				



				



				



				$







				



				s)



				



				



				



				$
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Proposal Response Form



RFP No. SCL-1199



TITLE: Denny Substation Major Equipment







Responses to the following questions should be in a very detailed narrative form, and provided on additional pages, with firm’s supportive documentation where required. If the responses provided in the narrative do not match with the firm’s supportive documentation, the City will either seek clarification or will make an independent decision as to which shall prevail in each instance.  If any response does not provide a clear response, the City may seek clarification or may score with the information provided.




1. Experience / Customer Support: 




a. Similar US or Canadian Experience - Describe the length of the company’s experience in performing work of a similar nature and magnitude required in this RFP.  Describe the products and techniques used to limit fault current and allow the proposed solution to meet the voltage operating criteria.  Many (5 or more) directly applicable projects with similar equipment as proposed in US or Canada in last 7 years are anticipated.  Please provide detailed descriptions of the applications of the proposed equipment in these similar projects.  State the total length of time the company has been in business without interruption and the length of time the company has been selling the following components:  115 kV GIS, 115kV Line Reactors, 115-13.8kV transformers at the plant that will be supplying for this contract, 13.8kV Switchgear Building, Fault Current Limiting equipment and any specialized equipment (please include the location of the plant that will be supplying the equipment and the length of time the plant has been manufacturing this equipment and the length of time the models being proposed have been in production).



b. Technical Service Advisor – The Technical Service Advisor is one of the key persons for the Contractor Team.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. Include their main work location address with normal and emergency hours of business and availability for additional onsite fittings, trainings, and other tasks related to the contract.  It is anticipated that the Technical Service Advisor might have experience with (5 or more) directly applicable projects with similar equipment as that proposed in US or Canada in last 7 years.  It is vital that the Technical Service Advisor communicates clearly, has excellent customer service skills and is solution focused.



c. Project Manager - The Project Manager is one of the key persons for the Contractor Team.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. Include their main work location address with normal and emergency hours of business and availability for additional onsite fittings, trainings, and other tasks related to the contract.  It is anticipated that the Project Manager might have experience with (7 or more) directly applicable or more complex projects with similar equipment as that proposed in US or Canada in last 10 years.  It is vital that the Project Manager communicates clearly, has excellent customer service skills and is solution focused.




d. Team Qualification - List your personnel that will be assigned to manage the services required by this contract as a result of this RFP solicitation.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. List any additional services that may enhance the services offered by your company. 



2.
Schedule: 




a. Provide a milestone schedule and indicate how your company can support the project schedule.  Recognize that the schedule is driven by getting manufacturer drawings.  How can we accelerate the process of getting manufacturer drawings?




2. Technical: 




a. Technical Solution –  Please provide a narrative that includes required tables, graphs and information to clearly demonstrate how the contractor solution meets criteria.  It is required to indicate places where there are difficulties or exceptions are taken.  This is a technical solution and this is the heart of the process.  Technical exceptions can be covered in (d) below.



b. Equipment Physical Compatibility – Describe any improvements over the existing design or specification.




c. Technical Exceptions – List every technical exception including a reference to the document, section, subsection, etc. and quote what exactly being taken exception to as this will be important to discuss later in the process an needs to be clearly identified.



d. Technical Simplicity – Describe the technical simplicity of the solution.




e. Equipment Noise – Please indicate the proposed equipment performance relative to the required noise levels.



3.
Operations:



a. Maintainability:  Describe how the supplied components provide the best maintainability for our maintenance teams?  Please list all features such as Ample/best workspace,  view ports with covers on GIS, longest maintenance cycle, supports SCL maintenance practices, (transformer, reactor, GIS) accessories easy to access, spare parts readily available (indicate custom/non-custom spare parts), types of valves, required platforms. Indicate how arresters will be integrated at transformers, GIS and reactor.  How would we isolate transformers, reactor and GIS for testing? Describe 115 kV transitions from cables to bushings, Etc. 



b. Safety - LOTO and grounding points must be easily accessible and supported, working clearances supported (well beyond minimums), lowest SF6 leak rate, lowest volume of SF6 gas, SF6 leak detection, etc.  Where would our work crews be able to apply grounds at transformers and reactors and check for no voltage at transformers, reactor and GIS?   Please describe how you solution meets these requirements.



c. Operability - Mimic bus fully supported, controls easily accessible, all devices clearly labeled, compliant with documentation and training requirements, view ports easy to access, largest view ports, customized LCCs, LCCs compliant with drawings and layouts, GIS controls easily accessible.



d. Warranty - 5 year warranty on all parts, equipment and services, includes all repair costs whether at factory or on site and all shipping charges. Please describe your warranty. Please provide any available data on equipment failure rates, time to repair, reliability, equipment maintenance cycles, etc. Please provide a narrative and required maintenance cycle for each piece of equipment supplied.  Please provide a narrative and quote for 10 year maintenance plan on all SF6 filled equipment.




e. To the extent possible to assist in the evaluation of these above items, please include electronic formatted information such as detailed drawings and manufacturer’s information on the equipment proposed.
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City of Seattle RFP #SCL-RFP-1199



Title: Denny Substation Major Equipment







				Item #



				Company Name



				Contact Person(s)



				Telephone Number



				Describe Work Performed Including Date 







				1



				



				



				



				







				2



				



				



				



				







				3



				



				



				



				







				4



				



				



				



				







				5



				



				



				



				











REFERENCES



Provide a minimum three (3) and up to five (5) references for recent, directly related projects in the last 7 years.  It is expected that references will respond positively.  Please provide an overview and scrubbed one-line of these projects.  These projects should be similar in nature and magnitude to the work described in this RFP.  Be sure to provide in a separate sheet the name of the owner or agency’s name, work description, location, date(s) work performed, contract or work value and name and current phone of the person who can verify the referenced work.  Failure to provide this information may cause that reference not to be considered by the evaluation panel.
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EXHIBIT C 
TECHNICAL REQUIREMENTS 




MILESTONE SCHEDULE 
 




SCL-DENNY SUBSTATION  TECHNICAL REQUIREMENTS 
HLY 023-116 (127359)  Exhibit C  MILESTONE DATES  
EMAT – 02  Rev A. (09/30/13) 




 
 




 
 




CONSTRUCTION ACTIVITIES DATE 
 




Construction Trailer Ready December 1, 2015 




Equipment Pads Ready January 30, 2016 




Conduit & Cable Trench Ready April 30, 2016 




Substantial Completion August 12, 2016 




Energization  September 15, 2016 




As-Builts Due October 14, 2016 




Instruction Books Due October 14, 2016 
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Item Description Qty Unit
Performance 




Spec
Detailed Spec 
& Drawings




Materials & 
Fabricate




Deliver Unload Set Assemble Field Test
System 




Checkout




D1 Equipment




1
115kV GIS, breakers, switches, gaskets, grounding system, 
instrumentation, etc.




1 lot AE E E E E E E E T




2 SF6 Gas, handling, bottles, shipping, filling, spares, etc. 1 lot AE E E E E E E ‐ ‐




3 115kV HPFF splice/retermination 1 lot AE C C C C C C C T
4 115kV HPFF pump, instrumentation and associated equipment 1 lot AE C C C C C C C T
5 115kV XLPE cable and terminations 1 lot AE E E E E E E E T
6 115‐13.8kV  power transformers 1 lot AE E E E E E E E T
7 115kV series reactor and integrated GIS 1 lot AE E E E E E E E T
8 13.8kV metal enclosed capacitor banks 1 lot AE E E E E E E E T
9 13.8kV grounding transformers 1 lot AE E E E E E E E T
10 13.8kV Switchgear, arc‐resistant gear, breakers, spares, enclosure 1 lot AE E E E E E E E T




11
13.8kV‐120/208 VAC, 300 kVA padmount, station service transformers, 
arresters, pad/ground sleeve.




2 ea AE AE C C C C C T T




12
13.8kV Cable between switchgear, transformers, caps, and grounding 
banks, terminations




1 lot AE E E E E E E E T




13 13.8kV Distribution Feeder Cables 1 lot AE AE C C C C C T T
14 Automatic transfer switch 2 ea AE AE C C C C C T T
15 Generator, 120/208, 300 kVA, propane 1 ea AE AE C C C C C T T
16 Main breaker for station service, 600A feed 1 ea AE AE C C C C C T T




D2 Control Building




1
Structure, walls, roof system, doors, locks, HVAC support, gutters, door 
landings.




1 lot AE AE C C C C C ‐ ‐




2 Foundation, footings, rebar, anchoring. 1 lot AE AE C C C C C ‐ ‐




3 Computer floor in main room, panel support structures, panels, etc. 1 lot AE AE C C C C C ‐ ‐




4 Panelboards and breakers 1 lot AE AE C C C C C ‐ T
5 AC Distribution system, wiring, outlets, etc. 1 lot AE AE C C C C C ‐ T
6 Lighting system, lights, switches, wiring 1 lot AE AE C C C C C ‐ T
7 Emergency lighting system, lights, switches, converters 1 lot AE AE C C C C C ‐ T
8 Detection systems, smoke, carbon monoxide, hydrogen. 1 lot AE AE C C C C C T T




9
HVAC system, low sound, roof mount, redundant systems, duct work, 
louvers, timers, temperature controllers, condensation 
collection/prevention, etc.




1 lot AE AE C C C C C T T
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10
Grounding system, connection to grounding grid, wall mount system, 
NEC grounding.




1 lot AE AE C C C C C ‐ T




11 Conduit system for various cable systems. 1 lot AE AE C C C C C ‐ T




12
DC battery systems, batteries, battery chargers, racks, DC protection, 
acid containment basin.




1 lot AE AE C C C C C T T




13 Emergency eye wash station, self contained. 1 lot AE AE C C C C C ‐ ‐




14 Water plumbing system, sink, faucets, toilet, hose bibs, etc. 1 lot AE AE C C C C C ‐ T
15 Sewer 1 lot AE AE C C C C C ‐ T




16
Protection & control panels: lines, busses, transformers, grounding 
banks, cap banks, feeders, 13.8kV mimic busses.




1 lot AE AE C C C C C T T




17 Communication (transport) panels (dwgs by P) 1 lot AE S C C C C C S S
18 Communication (transport) all external connections 1 lot S S S S S S S S S
19 Communications panels 1 lot AE AE C C C C C ‐ ‐




20 Communications FO Cable 1 lot AE AE C C C C C C S
21 IT Equipment (corporate network). 1 lot S S S S S S S S S
22 Security system 1 lot S S S S S S S S S
23 Phone system 1 lot S S S S/C S/C S/C S/C S S
24 Automation panels 1 lot AE AE C C C C C AE T
25 GIS LCC Cabinets (BAAH and series reactor), mimic bus. 1 lot AE E E E E E E E T




26
Whiteboards, chairs, tables, drawing files, lockers, storage cabinets, 
refrigerator, microwave, broom, mop, dustpan, etc.




1 lot AE AE C C C C C T ‐




27 Fire extinguishers 1 lot AE AE C C C C C ‐ ‐




D3 Maintenance Building




1
Structure, walls, roof system, doors, locks, HVAC support, gutters, 
landings, roll up door.




1 lot AE AE C C C C C ‐ ‐




2 Foundation, footings, rebar, anchoring. 1 lot AE AE C C C C C ‐ ‐




3 Panelboards and breakers 1 lot AE AE C C C C C ‐ T
4 AC Distribution system, wiring, outlets, etc. 1 lot AE AE C C C C C ‐ T
5 Lighting system, lights, switches, wiring 1 lot AE AE C C C C C ‐ T
6 Emergency lighting system, lights, switches, converters 1 lot AE AE C C C C C ‐ T
7 Detection systems, smoke, carbon monoxide. 1 lot AE AE C C C C C T T
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8
HVAC system, low sound, roof mount, redundant systems, duct work, 
louvers, timers, temperature controllers, condensation 
collection/prevention, etc.




1 lot AE AE C C C C C T T




9
Grounding system, connection to grounding grid, wall mount system, 
NEC grounding.




1 lot AE AE C C C C C ‐ T




10 Conduit system for various cable systems. 1 lot AE AE C C C C C ‐ T
11 Emergency eye wash and shower station. 1 lot AE AE C C C C C ‐ ‐




12
Water plumbing system, sink, faucets, eye wash, shower, toilet, hose 
bibs, etc.




1 lot AE AE C C C C C ‐ T




13 Sewer 1 lot AE AE C C C C C ‐ T
14 Air compressor system, wall mount bibs, 200 gallon 1 lot AE AE C C C C C T T
15 Work bench 1 lot AE S C C C C C S S
16 IT Equipment (corporate network). 1 lot S S S C C C C S S
17 Security system 1 lot S S S S S S S S S
18 Phone system 1 lot S S S C C C C S S




19
Whiteboards, tables, chairs, storage cabinets, broom, mop, dustpan, etc.




1 lot AE AE C C C C C T ‐




20 Fire extinguishers 1 lot AE AE C C C C C ‐ ‐




D4 Westfire Building and Downstream Water Deluge




1
Structure, walls, roof system, doors, locks, heating, gutters, landings, 
door.




1 lot AE AE C C C C C ‐ ‐




2 Foundation, footings, rebar, anchoring. 1 lot AE AE C C C C C ‐ ‐




3 Panelboards and breakers 1 lot AE AE C C C C C ‐ T
4 AC Distribution system, wiring, outlets, etc. 1 lot AE AE C C C C C ‐ T
5 Lighting system, lights, switches, wiring 1 lot AE AE C C C C C ‐ T
6 Emergency lighting system, lights, switches, converters 1 lot AE AE C C C C C ‐ T
7 Detection systems, smoke, carbon monoxide. 1 lot AE AE C C C C C T T




8
Grounding system, connection to grounding grid, wall mount system, 
NEC grounding.




1 lot AE AE C C C C C ‐ T




9 Conduit system for various cable systems. 1 lot AE AE C C C C C ‐ T




10
Interior piping, controls, instrumentation, valves, wiring and cable.




1 lot AE AE C C C C C ‐ T
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11
Exterior downstream piping, attachments, sprayers, detectors, wiring 
and cable.




1 lot AE AE C C C C C ‐ T




12 Phone 1 lot AE AE C C C C C ‐ ‐




13 Fire extinguishers 1 lot AE AE C C C C C ‐ ‐




D5 HPFF Pump House




1
Structure, walls, roof system, doors, locks, heating, gutters, landings, 
door.




1 lot AE AE C C C C C ‐ ‐




2 Foundation, footings, rebar, anchoring. 1 lot AE AE C C C C C ‐ ‐




3 Panelboards and breakers 1 lot AE AE C C C C C ‐ T
4 AC Distribution system, wiring, outlets, etc. 1 lot AE AE C C C C C ‐ T
5 Lighting system, lights, switches, wiring 1 lot AE AE C C C C C ‐ T
6 Emergency lighting system, lights, switches, converters 1 lot AE AE C C C C C ‐ T
7 Detection systems, smoke, carbon monoxide. 1 lot AE AE C C C C C T T




8
Grounding system, connection to grounding grid, wall mount system, 
NEC grounding.




1 lot AE AE C C C C C ‐ T




9 Conduit system for various cable systems. 1 lot AE AE C C C C C ‐ T




10
Interior piping, controls, instrumentation, valves, wiring and cable.




1 lot AE AE C C C C C ‐ T




11 Piping to HPFF cable. 1 lot AE AE C C C C C ‐ T
12 Fire extinguishers 1 lot AE AE C C C C C ‐ ‐




D6 Water Treatment Building




1
Structure, walls, roof system, doors, locks, heating, gutters, landings, 
door.




1 lot AE AE C C C C C ‐ ‐




2 Foundation, footings, rebar, anchoring. 1 lot AE AE C C C C C ‐ ‐




3 Panelboards and breakers 1 lot AE AE C C C C C ‐ T
4 AC Distribution system, wiring, outlets, etc. 1 lot AE AE C C C C C ‐ T
5 Lighting system, lights, switches, wiring 1 lot AE AE C C C C C ‐ T
6 Emergency lighting system, lights, switches, converters 1 lot AE AE C C C C C ‐ T
7 Detection systems, smoke, carbon monoxide. 1 lot AE AE C C C C C T T




8
Grounding system, connection to grounding grid, wall mount system, 
NEC grounding.




1 lot AE AE C C C C C ‐ T
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9 Conduit system for various cable systems. 1 lot AE AE C C C C C ‐ T




10
Interior piping, controls, instrumentation, valves, filter, holding tank, 
wiring and cable.




1 lot AE AE C C C C C ‐ T




11 Collection system 1 lot AE AE C C C C C ‐ T
12 Fire extinguishers 1 lot AE AE C C C C C ‐ ‐




D7 Site Work
1 Site grading & drainage system 1 lot AE AE C C C C C ‐ ‐




2 Foundations and vaults 1 lot AE AE C C C C C ‐ ‐




3 Subgrade and above grade grounding system 1 lot AE AE C C C C C ‐ ‐




4 Oil containment system 1 lot AE AE C C C C C ‐ ‐




5 Cable trench and subgrade conduit system 1 lot AE AE C C C C C ‐ ‐




6 Above grade conduit system 1 lot AE AE C C C C C ‐ ‐




7 Outdoor perimeter hose bibs 1 lot AE AE C C C C C ‐ ‐




8 Finish surfacing 1 lot AE AE C C C C C ‐ ‐




9 Interior lights & outlets, vault lighting 1 lot AE AE C C C C C ‐ ‐




10 Duct bank for HV Cable (115kV and 13.8kV) 1 lot AE AE C C C C C ‐ ‐




11 Site water valve distribution room, meters, heater (SE corner) 1 lot AE AE C C C C C ‐ ‐




D8 Miscellaneous Items
1 Security system video 1 lot S S S S S S S S S
2 Security system video cable/conduit 1 lot AE AE C C C C C ‐ ‐




3 Signage 1 lot AE AE C C C C C ‐ ‐




4 Fire hydrant outside main gate 1 lot AE AE C C C C C ‐ ‐




5 Future conduit penetrations (transmission, comm & distribution) 1 lot AE AE C C C C C ‐ ‐




6 Street lighting: conduit, wiring, lights, poles 1 lot AE AE C C C C C ‐ ‐




7 Landscaping 1 lot AE AE C C C C C ‐ ‐




8 Remote terminal modifications (EP and BS) 1 lot S S S S S S S ‐ ‐




9 Public Benefit 1 lot AE AE C C C C C ‐ ‐




D9 Distribution
1 SLU duct banks from 13.8kV SWGR including first vault 1 lot AE AE C C C C C ‐ ‐




2 BSCI duct banks from 13.8kV SWGR including first vault 1 lot AE AE C C C C C ‐ ‐
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3 26kV duct banks as shown on the drawings (John St and alley) 1 lot AE AE C C C C C ‐ ‐




4 Street restoration on John, alley, Denny and Minor. 1 lot AE AE C C C C C ‐ ‐




5 Relocations: gas, sewer, water, storm 1 lot AE AE C C C C C ‐ ‐




6 South exiting distribution (cross Denny then stub) 1 lot AE AE C C C C C ‐ ‐




7 Street Improvements 1 lot AE AE C C C C C ‐ ‐




D10 Architectural Structure (screening)
1 Supporting foundations 1 lot AE AE C C C C C ‐ ‐




2
Structure, beams, columns, plates, field welding, hardware, art, finishes, 
walkways, railings.




1 lot AE AE C C C C C ‐ ‐




3 Art integration 1 lot AE AE C C C C C ‐ ‐




4 Exterior lighting 1 lot AE AE C C C C C ‐ ‐




5 Main gate 1 lot AE AE C C C C C ‐ ‐




6 Emergency man‐gates 1 lot AE AE C C C C C ‐ ‐




D11 Shell Space (west side and southeast corners)
1 Unfinished, heated, water stubbed, electrical panels, rat floor. 1 lot P P C C C C C ‐ ‐




2 Phone 1 lot fut fut fut fut fut fut fut ‐ ‐




3 Restrooms 1 lot fut fut fut fut fut fut fut ‐ ‐




4 Kitchen & appliances 1 lot fut fut fut fut fut fut fut ‐ ‐




5 Electrical 1 lot fut fut fut fut fut fut fut ‐ ‐




6 Plumbing 1 lot fut fut fut fut fut fut fut ‐ ‐




7 Sewer 1 lot fut fut fut fut fut fut fut ‐ ‐




8 HVAC 1 lot fut fut fut fut fut fut fut ‐ ‐




9 External supply for water 1 lot fut fut fut fut fut fut fut ‐ ‐




10 External supply for electrical 1 lot fut fut fut fut fut fut fut ‐ ‐




11 Interior furniture (TBD) 1 lot fut fut fut fut fut fut fut ‐ ‐
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Power Transformer – Test Specification 
 
Transformer Sweep Frequency Response Analysis Test 
 
Introduction 
 
This specification provides guidelines for an SFRA (also known as FRA) test on 
transformers. 
 
FRA is a generic term for the Frequency Response analysis test; SFRA is the term coined 
to identify Sweep systems of data collection. 
 
The frequency response of a transformer winding is plotted as: 




• 




• 




magnitude as a voltage ratio (in dB) against frequency, from 20 Hz to 2 MHz, as a 
minimum  




phase in degrees against frequency, from 20 Hz to 2 MHz, as a minimum 
 
Consequently a number of measurements must be made which allow for the plot to be 
produced. These measurements must be made by sweeping through the frequency range, 
taking a measurement at each individual frequency point. 
 
The Doble M5x00 series instruments meet or exceed all the technical requirements 
described here which comprise a good measurement. 
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1 Scope and application 
 
These specifications shall apply to all power transformers purchases. 
 
These specifications cover the requirements for Frequency Response Testing at the 
factory and for field commissioning tests. The factory and commissioning test data will 
be used by the purchaser as baseline data for comparison to future field tests. 
 
All tests shall be performed by qualified test personnel who are familiar with the test 
equipment and capable of basic interpretation of the test results. The test personnel must 
be able to recognize valid and invalid results, or have access to support for this activity. 
 




2 Test set parameters 
 
Practical experience over many years has shown that a good SFRA measurement has 
certain characteristics that make it useful and reliable for transformer diagnostics.  
 




2.1 Frequency range 
 
The test shall be made over the 20 Hz to 2 MHz frequency range as a minimum. 
Additional results at lower or higher frequencies may also be made and recorded. 
 




2.2 Resolution 
 
Frequency response measurements shall be made using a log-based scale for frequency. 
That is, the gap between successive measurements shall have a consistent percentage gap 
of 2% or less across the frequency range. 
 
For example, if a 1% step is used, after a measurement at 100 Hz, the next measurement 
at a higher frequency would be 101 Hz. The next measurement after that would be at 
102.01 Hz, etc. 
 




2.3 Repeatability 
 
In accordance with industry best practice, an interference bandwidth (IBW), or 
equivalent, of less than 1 Hz at 10Hz must be used for each measurement frequency.  The 
resolution helps reduce noise and ensures a good measurement at the frequency of 
interest. 
 
A resolution bandwidth of 10 Hz (or more) at a 10 Hz measurement would not be 
acceptable – the resolution bandwidth is too high; the Doble M5x00 devices all have a 
resolution which is equivalent to better than 1 Hz at 10 Hz. 
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2.4 Magnitude 
 
The test shall record the magnitude of the response on a decibel (dB) scale for each 
measurement point. The measured input voltage, Vi, and the measured output voltage, Vo, 
are combined to give a dB reading via: 
 




Magnitude (dB) = 20 log10 (Vo/Vi) 
 
The dB accuracy must be within 1 dB at every measurement point, using calibrated 
equipment. 
 




2.5 Dynamic Range 
 
The test set shall have a dynamic range better than 100 dB.  
 




2.6 Phase 
 
The test shall record the phase, in degrees, for each measurement point.  
 
The accuracy must be within 1 degree at every measurement point, using calibrated 
equipment. 
 




2.7 Repeatability 
 
The test shall be repeatable to within 1 dB at all frequency values. 
 




3 TEST EQUIPMENT 
 
All test equipment must be approved by the purchaser.  
 




3.1 Test Signal Parameters 
 
The excitation source should be capable of providing consistent and controlled peak to 
peak voltage over the entire frequency range; the voltage shall be 20V peak-to-peak 
minimum.  
 




3.2 Test Cables 
 
Test cables must be high frequency coaxial cables, with a 50 ohm matched impedance. 
 
A three lead system must be used which consists of a signal, a reference and a test 
measurement lead. 
 
All cables must be of the same length and be 60 feet long; a consistent ground connection 
should be available at the bushing end of the leads and be the same length for each cable. 
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The cables should be simple and not require assembly at the transformer. 
 




3.3 Grounding 
 
The test set must have a ground connector available so as to connect the test set ground to 
the transformer. 
 




3.4 Measurement Circuit Test 
 
The test set must be able to automatically check the resistance in the ground loop circuit 
between the bushing terminal flanges from the test set. This must be less than 1 ohm. 
 




3.5 Measurement Circuit Power System Frequency Noise 
 
The test set must be able to automatically check the level of power system noise and warn 
the operator if the noise level is too high. 
 
 




4 Test Data and Test Records 
 
Test equipment must produce a test report file that can be viewed by standard spreadsheet 
applications. 
 
Test data must be able to be viewed without editing, reorganizing or reformatting of data 
required by the purchaser. A simple format of separate measurements being in separate 
spreadsheet columns is required. 
 
A sample file in the proposed format shall be supplied by the manufacturer, or the test 
company, for approval by the purchaser prior to performing the tests. 
 
The test record shall include the following transformer nameplate data: 




Manufacturer 
Year of manufacture 
Number of windings 
Number of phases 
HV/LV/Tertiary voltages 
MVA under different cooling regimes 
Tap changer manufacturer 
Tap changer type 
Load Tap Changer details 
De-Energized Tap Changer Details 




 
The test record shall include the following test data for each measurement made: 




Location of signal and reference lead 
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Location of test lead 
Tap position on any tap changers (both LTC and DETC) 
Previous tap position if test is at neutral tap 
Date and time of test 
Any bushings which are connected during the test 
Any bushings which are grounded during the test 
Any test specific details which may affect test results 
State of bushings – present, type etc 
Level of oil in the transformer (if applicable) 




5 Test Procedures 
 
The following procedures ensure good test results. 
 




5.1 LTC and DETC Positions 
 
It is possible to test a transformer at any LTC position and at any DETC position. 
However, a basic fingerprint at extreme raise is adequate for reference purposes. 
 
SFRA tests should be performed with: 
 




• Any LTC in extreme raise (frequently 16 raise for US units) 
• Any DETC in nominal position, or as found 




 
 
The tap positions shall be noted on the test report for each test.  At neutral, the previous 
tap position must also be recorded. 
 




5.2 Oil level and bushings 
 
Tests should be performed with the transformer dressed, oil filled (if designed to be oil 
filled) and with normal in-service bushings in place. 
 
It is possible to test a transformer without oil or bushings but this will affect the responses 
which will be different to those gained in a normal state. 
 
If required, two sets of factory SFRA tests may be recorded: 




• With the transformer in its normal dressed and oil filled state 
• With the transformer in a ‘transit ready’ state, without oil or bushings 
• With the transformer in a ‘transit ready’ state (without oil or the in-service 




bushings).  Small bushings may be installed for connection to the 
windings in the ‘transit ready’ state to aid in performing the tests prior to 
and after transit. 




 
The ‘transit ready’ tests are useful for comparison immediately on arrival at site when the 
transformer is not yet ready for ‘normal’ testing. 
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Additional tests may be specified if required as they may prove useful at a later stage 
during an investigation. 
 
 




5.3 Other considerations 
 
Bushings not under test, including neutrals, shall be ungrounded and disconnected, unless 
a short circuit test is performed. 
 
Test cable coaxial shields must be grounded at both ends (at the base of the test bushing 
flanges and at the BNC connection to the Test set). 
 
The test set ground should be directly connected to the transformer tank ground. 
 




6 TEST REPORT 
 
The test report shall be evaluated by the manufacturer's test engineer and approved and 
certified as measuring the correct SFRA responses for the transformer in its new 
condition. 
 
The test report shall be submitted in both hard copy and electronic formats.The hard copy 
shall be included in the certified test report and the disk file shall be submitted with the 
electronic versions of the final drawings. 
 
The hard copy test report shall show all waveforms in graphical form with the response in 
linear scale dB units on the Y-axis and the Frequency in logarithmic scale Hz on the X-
axis. The Y-axis shall autoscale and the X-axis shall display the range from 20 Hz to 2 
MHz, as a minimum. 
 
The electronic version of the test report shall include the complete data on a floppy disk 
or CD in the format and organization that will permit the file to be viewed completely 
using standard spreadsheet software. The manufacturer or test company shall submit a 
sample file in the proposed format for approval by the purchaser prior to performing the 
tests. 
 
Each SFRA result shall be identified by the applied and measured terminals ("H1-X1", 
for example, indicating that the signal is applied to H1 and measured at X1). 
 
The LTC and DETC tap positions shall be noted on the test report for each set of SFRA 
results. At neutral tap position, the previous tap position will also be recorded. 
 
The test report shall be evaluated by the manufacturer's test engineer and approved and 
certified as measuring the correct response waveforms for the transformer in its new 
condition. 
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7 Appendix 1 – Test Connections 
 




7.1 Test Connection Protocol 
 
Check the nameplate for actual connection details. 
 
The delta configuration of a winding (often for a generator step-up transformer) is 
sometimes completed externally.  If possible the three windings that make up the delta 
shall be tested with the delta separated out. 
 
If only one corner of a delta connected winding is brought out using two bushings, the 
two bushings should be shorted together to complete the delta configuration during tests 
of other windings. This ensures a degree of symmetry for these tests. 
 
In this procedure, the first named terminal should be the input lead (the signal and 
reference) and the second named terminal the output lead (the test lead). In some systems 
this will mean red for first named terminal and black for the second named terminal. 
 
When performing repeat measurements, it is important to make measurements which are 
consistent with previous measurements (measurement sense and type etc) to ensure that 
results are directly comparable. 
 




7.2 Open and Short Circuit Tests 
 
Open circuit tests are performed on a winding with all other connections floating and 
disconnected; the only exception to this is where a delta winding has one corner 
completed external to the tank, providing symmetry between test set ups. 
 
Short circuit tests are performed on a HV winding by shorting together the LV 
connections, without grounding. The neutral is not included in the shorting process.  
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Table 1 TWO WINDING TRANSFORMERS - 9 TESTS 




 
Test Type Test # 3φ 




Delta-
Wye 




3φ 
Wye- 
Delta 




3φ 
Delta-
Delta 




3φ 
Wye-
Wye 




1φ 




Test 1 H1-H3 H1-H0 H1-H3 H1-H0 
Test 2 H2-H1 H2-H0 H2-H1 H2-H0 




HV Open Circuit (OC) 
All Other Terminals 
Floating  Test 3 H3-H2 H3-H0 H3-H2 H3-H0 




H1-
H2(H0) 




Test 4 X1-X0 X1-X2 X1-X3 X1-X0 
Test 5 X2-X0 X2-X3 X2-X1 X2-X0 




LV Open Circuit (OC) 
All Other Terminals 
Floating Test 6 X3-X0 X3-X1 X3-X2 X3-X0 




X1-X2 
(X0) 




Test 7 H1-H3 H1-H0 H1-H3 H1-H0 
Test 8 H2-H1 H2-H0 H2-H1 H2-H0 




Short Circuit (SC) 
High (H) to Low (L) 
Short [X1-X2-X3]* Test 9 H3-H2 H3-H0 H3-H2 H3-H0 




H1-
H2(H0) 
Short 
X1-
X2(X0)* 




 
• Indicates short circuit tests where the terminals are shorted together with three sets of 




jumpers to provide symmetry (X1-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1). 
The neutral is not included for 3φ Wye connections, but may be included for 1φ test 
connections. 




 




Table 2 AUTOTRANSFORMER WITHOUT TERTIARY OR WITH BURIED 
TERTIARY - 9 TESTS 




 
Ensure that the buried tertiary is a complete delta if completed via external connections. 
If the tertiary is grounded outside the tank, ensure that it is NOT grounded during tests; 
make a note if the tertiary remains grounded during tests as this will affect results 
substantially. 




 
Test Type Test # 3φ 1φ 




Test 1 H1-X1 
Test 2 H2-X2 




Series Winding (OC) 
All Other Terminals 
Floating  Test 3 H3-X3 




H1-X1 




Test 4 X1-H0X0 
Test 5 X2-H0X0 




Common  Winding (OC) 
All Other Terminals 
Floating Test 6 X3-H0X0 




X1-H0X0 




Test 7 H1-H0X0 
Test 8 H2-H0X0 




Short Circuit (SC) 
High (H) to Low (L) 
Short [X1-X2-X3]* Test 9 H3-H0X0 




H1-H0X0 
Short 
[X1-H0X0]* 




 
* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (X1-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1).  
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The neutral is not included for 3φ Wye connections, but may be included for 1φ test 
connections. 




 




Table 3 AUTOTRANSFORMER WITH TERTIARY - 18 TESTS 




 
Test Type Test # 3φ 1φ 




Test 1 H1-X1 
Test 2 H2-X2 




Series Winding (OC) 
All Other Terminals 
Floating  Test 3 H3-X3 




H1-X1 




Test 4 X1-H0X0 
Test 5 X2-H0X0 




Common Winding (OC) 
All Other Terminals 
Floating  Test 6 X3-H0X0 




X1-H0X0 




Test 7 Y1-Y2 
Test 8 Y2-Y3 




Tertiary Winding (OC) 
All Other Terminals 
Floating Test 9 Y3-Y1 




Y1-Y2(Y0) 




Test 10 H1-H0X0 
Test 11 H2-H0X0 




Short Circuit (SC) 
High (H) to Low (L) 
Short [X1-X2-X3]* Test 12 H3-H0X0 




H1-H0X0 
Short 
[X1-H0X0]* 




Test 13 H1-H0X0 
Test 14 H2-H0X0 




Short Circuit (SC) 
High (H) to Tertiary (Y) 
Short [Y1-Y2-Y3]* Test 15 H3-H0X0 




H1-H0X0 
Short 
[Y1-Y2(Y0)]* 




Test 16 X1-H0X0 
Test 17 X2-H0X0 




Short Circuit (SC) 
Low (L) to Tertiary (Y) 
Short [Y1-Y2-Y3]* Test 18 X3-H0X0 




X1-H0X0 
Short 
[Y1-Y2(Y0)]* 




• Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (X1-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1).  
The neutral is not included for 3φ Wye connections; it may be included for 1φ test 
connections. 
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Table 4 THREE WINDING TRANSFORMER PART 1: - 18 TESTS 




 
Test Type Test # 3φ 




Delta- 
Delta- 
Delta 




3φ 
Delta- 
Delta- 
Wye 




3φ 
Delta- 
Wye 
Delta 




3φ 
Delta- 
Wye- 
Wye 




1φ 
 
 




Test 1 H1-H3 H1-H3 H1-H3 H1-H3 
Test 2 H2-H1 H2-H1 H2-H1 H2-H1 




HV Open Circuit (OC)  
All Other Terminals 
Floating  Test 3 H3-H2 H3-H2 H3-H2 H3-H2 




H1-H2 
(H1-H0) 




Test 4 X1-X3 X1-X3 X1-X0 X1-X0 
Test 5 X2-X1 X2-X1 X2-X0 X2-X0 




LV Open Circuit (OC) 
All Other Terminals 
Floating  Test 6 X3-X2 X3-X2 X3-X0 X3-X0 




X1-X2 
(X1-X0) 




Test 7 Y1-Y3 Y1-Y0 Y1-Y3 Y1-Y0 
Test 8 Y2-Y1 Y2-Y0 Y2-Y1 Y2-Y0 




Tert Open Circuit (OC) 
All Other Terminals 
Floating Test 9 Y3-Y2 Y3-Y0 Y3-Y2 Y3-Y0 




Y1-Y2 
(Y1-Y0) 




Test 10 H1-H3 H1-H3 H1-H3 H1-H3 
Test 11 H2-H1 H2-H1 H2-H1 H2-H1 




Short Circuit (SC) 
High (H) to Low (L) 
Short [X1-X2-X3]* Test 12 H3-H2 H3-H2 H3-H2 H3-H2 




H1-H0 
Short 
[X1-X2]* 




Test 13 H1-H3 H1-H3 H1-H3 H1-H3 
Test 14 H2-H1 H2-H1 H2-H1 H2-H1 




Short Circuit (SC) 
High (H) to Tertiary (T) 
Short [Y1-Y2-Y3]* Test 15 H3-H2 H3-H2 H3-H2 H3-H2 




H1-H0 
Short 
[Y1-Y2]* 




Test 16 X1-X3 X1-X3 X1-X0 X1-X0 
Test 17 X2-X1 X2-X1 X2-X0 X2-X0 




Short Circuit (SC) 
Low (L) to Tertiary (T) 
Short [Y1-Y2-Y3]* Test 18 X3-X2 X3-X2 X3-X0 X3-X0 




X1-X0 
Short 
[Y1-Y2]* 




 
* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (X1-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1).. 
The neutral is not included for 3φ Wye connections, but may be included for 1φ test 
connections. 
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Table 5 THREE WINDING TRANSFORMER PART 2 - 18 TESTS 




 
Test Type Test # 3φ 




Wye- 
Wye- 
Wye 




3φ 
Wye- 
Wye- 
Delta 




3φ 
Wye- 
Delta- 
Wye 




3φ 
Wye- 
Delta- 
Delta 




Test 1 H1-H0 H1-H0 H1-H0 H1-H0 
Test 2 H2-H0 H2-H0 H2-H0 H2-H0 




HV Open Circuit (OC)  
All Other Terminals 
Floating  Test 3 H3-H0 H3-H0 H3-H0 H3-H0 




Test 4 X1-X0 X1-X0 X1-X2 X1-X2 
Test 5 X2-X0 X2-X0 X2-X3 X2-X3 




LV Open Circuit (OC) 
All Other Terminals 
Floating  Test 6 X3-X0 X3-X0 X3-X1 X3-X1 




Test 7 Y1-Y0 Y1-Y2 Y1-Y0 Y1-Y2 
Test 8 Y2-Y0 Y2-Y3 Y2-Y0 Y2-Y3 




Tert Open Circuit (OC) 
All Other Terminals 
Floating Test 9 Y3-Y0 Y3-Y1 Y3-Y0 Y3-Y1 




Test 10 H1-H0 H1-H0 H1-H0 H1-H0 
Test 11 H2-H0 H2-H0 H2-H0 H2-H0 




Short Circuit (SC) 
High (H) to Low (L) 
Short [X1-X2-X3]* Test 12 H3-H0 H3-H0 H3-H0 H3-H0 




Test 13 H1-H0 H1-H0 H1-H0 H1-H0 
Test 14 H2-H0 H2-H0 H2-H0 H2-H0 




Short Circuit (SC) 
High (H) to Tertiary (T) 
Short [Y1-Y2-Y3]* Test 15 H3-H0 H3-H0 H3-H0 H3-H0 




Test 16 X1-X0 X1-X0 X1-X2 X1-X2 
Test 17 X2-X0 X2-X0 X2-X3 X2-X3 




Short Circuit (SC) 
Low (L) to Tertiary (T) 
Short [Y1-Y2-Y3]* Test 18 X3-X0 X3-X0 X3-X1 X3-X1 




 
* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (X1-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1). The 
neutral is not included for Wye connections. 
 




7.3  Other designs 
 
Where transformer winding test configurations are required which are not covered in the 
above tables, please refer to Doble for test connections and set up. 
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SCL–DENNY SUBSTATION  TECHNICAL REQUIREMENTS 




HLY 023-187 (127359)  Exhibit G – Sample Test Forms 
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2. SCL Megger Test Form Test Specification and MEGGER 




Test Form 




  















Test Voltage




HV to XV HV to YV HV to Earth XV to YV XV to Earth YV to Earth




HV : + HV : + HV : + HV : Guard HV : Guard HV : Guard




XV :  - XV : Guard XV : Guard XV : + XV : + XV : Guard




YV : Guard YV : - YV : Guard YV : - YV : Guard YV : +




Earth : Guard Earth : Guard Earth : - Earth : Guard Earth : - Earth : -




1/4 min




1/2 min




3/4 min




1 min




2 min




3 min




4 min




5 min




6 min




7 min




8 min




9 min




10 min




10/1 min ratio




Test Connections




2500 VDC
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3. SCL Sample Transformer Test Report 




  















CUSTOMER: 




ORDER NO. : " 




Phase", 




Frequency 




C}1pacity 
" .. '.--~ -------- -




Rating voltage 




Vector group 




Cooling type 




Applied standard 




RATING 
" 




-- ~-




.-
; - . --




i . ~ -
-
-




--




APPR9VED BY : . 




P .• ~::: 1 ;';:'. ')'2"-1', 















* ITEM: Power Transformer. 
*SPEC.·'-'-··· 




'" CUSTOMER: -




* MFRG. NO.: 
'" MANUFACTURER' 1 




liillFST RESULTS .-




No. Te~t Item 




.. 




I Construction & Appearance 
--I---




:2 Ratio 




3 Phase relation 
f--




_ .. 




4 Insulation resistance 




) Windillg resistance 




I 
6 




\ 




I.ig.htning impulse 




7 S\\itching impulse 
.. -•.... _. 




~ Apl,lluj potential 




f----f-----
'J Induced potential 




10 lUV 
_ ... 




II No-load loss 
-". 




I~ Noise Icvel 




I' .:> Auxiliarv Cooling Loss 




14 Load loss. 




15 
% Impedance 




SUMMA 




Criteria 
·1 




Approved Drawing 
- . 
Within ±O.5% 




YNynOdl 




Min IOOOMQ (Winding) 
50MQ (Core) 




Reference Value 




I HV:7501;V 
HO: IlOkV 
XV :200 I;V 
XO.~OOkV 




YV: 110 I;V 




HV:G20kV 




HV :34 kV 
XV:70kV 
YV: 14 kV ror I minute 




HV : 240 kV For 30 sec. 




Bdow IOO;IV 




Below &45 KW 




Bdow70dB 




Below 115KW 




Below 167.5 KW 




H-X 10.1 % -
H-Y 15.5 % 




~. 
X-Y 4.51 % 




_._- ... ----- ._.-------_. - ... L.....--_ 




Zero St:quence Impedance -
16 




17 Insulation power factor BdowO.5% 




Temr<::mture ri:;.: 
Winding 'Oil 




18 Below 65 t 
---




19 Local panel 
Approved dni\\'ing 
(Connection etc .. ) 




' .. 




i' 
'. ',c. 




Test Result 
> .. ~. 




~~i:?1~'~;1;:~1 .:.;.' kre.st·Vah.Je 
'. 




. ' }udg~~~t' :,:: .. . . . . .. 
- I --




-0108 %- +038 % 
- ------




-
YNynOdl 




-----
Hto~ 4600 MQ 




HloH 1040 MQ 




X to II 2060 MQ 




Hto~ 4600 MQ At23 ·c 
Xto)f 6150 MQ 




YtoE 2440 MQ 




Cnre to'E 635 MQ 




HV 1866.833 I11Q At 85 'c 
XV: 18. 787 mQ - (SUJIl 01'3 .. _-
YV : 55.751 njQ Phase) 




1 , .. --
.1 




; Endured 
J 




I 
8.9'1V 




I '~5MVA -I--
58.345KW 




66.9 dB I 1251vIVA 




15.95 KW 125MVA 




i49223 KW ~5MVA 
9.85% 




16.24% 75MVA 




4.15% 
- --




H-X 7.96% 




H-Y 11.91 % 75MVA 




X-Y 3.83% 




Max. 0.36°. + Oil HV XV 




OA 38.21 44.63 43.57 




I FA 44.46 52.27 50.24 




- I 















TPOI-8515 BANK 79 




I. POSITIVE SEQUENCE IMPEDANCE VALUES @75MVA BASE 




- H TO M :" .... ·,7 .• ' •. " .... % 




2 ZERO-SEQUENCE IMPEDANCE MEASURED @75MVA BASE 




3. ZERO-SEQUENCE INTERWINDING IMPEDANCE @75MVA BASE 




- HV WINDING 




- MV WINDING 




- LV WINDING 




8.020 % 




(0.060) 0/0 




3.890 % 




- H TO M 




- H TO L 




- M TO L 




REACTOR 




:.·M'.·~;t:i:i~~~?f : 
.3 .. 83 0/0 




;>·.·'6;i~21j!i OHMS 




4. PHASE TO PHASE FAULT CURRENT DUTY CALCULATION(@IOOMVA 27.24KV) 




- BASE CURREN' 




- Z(pu) 




- I(pu) 




2119.5 A 




0.0737776 PU 




13.5543 PU 




- POS SEQ IMPEDANCE (H-M) 




- 27.24 MV BUS IMPEDANCE 




- SYSTEM IMPEDANCE 




_ FAULT CURRENT 28.728 A (liMiT 25.900-30.100A) 




0.13,3333 PU 




0.066 PU 




.~ .008 PU 




5. PHASE TO GROUND FAULT CURRENT DUTY CALCULATION(@IOOMVA 27.24KV) 




- HV WINDING 




- MV WINDING 




- LV WINDING 




- REACTOR 




0.1069 PU 




-0.0008 PU 




0.0519 PU 




0.0576 PU 




- 27.24 MV BUS IMPEDANCE 




- SYSTEM IMPEDANCE 




- ZO 
- SHORT CAPACITY 




- FAUL T CURRENT 




'::.066 PU 




_Q.Q'!!'\! 




0.090000 PU 




1.262.864 KVA 




26.766 A (liMIT 24.975-29.025A) 




INTERWINDING IMPEDANCE CALCULATION 




• 2*(H+M+L) : 




• H+M+L 




9.850 % 




4.925 0/0 




ZERO-SEQUENCE INTERWINDING IMPEDANCE 




• 2'(H+M+L) = 
• H+M+L 




23.70 % 




11.85 % 















Test Items 




1 Dimension Check 




2 Phase Relation Check 




3 Turn Ratio Me:\Surement 




4 Insulation Resistance Measurement 




5 Winding Resistance Measurement 




6 Lightning Impulse Test 




7 Switching Impulse Test 




8 Avplied Potential Test 




9 Induced Voltage Test ( With RIV Measurement) 




10 No Load Loss & Exciting Current Measurement 




11 Audible Souml Level Measurement 




12 Impedance Voltage & Load Loss Measurement 




13 Temperature Rise Test 




td :[m:ulatio/l Power Factor Measurement 




15 Auxiliary Cooling Loss Measurement 




16 Zero Sequence Impedance Measurement 




17 Pressure & Oil Leakage Test 




18 10kv Single Phase Excitation Current Measuremen~ 




19 Panel Test 




20 Gas In Oil Analysis Test 




21 P~1.l1:1 ( ~CT ,B\lshin~ , Arrester, Etc. ) 




Page 




3 




-I 




6 




7 




8 




2'1 




28 




29 




30 




32 




33 




35 




----~-------- -16 




-17 




-18 




-19 




50 




51 




---!._------ 5-1 




58 















Order Nc 




~ 'DimensioriChe.ck 




- Measul'ed Value Unit'mm 




=--------- A B C D E F G 
; 




Value on Drawing Min. 1800 2100 2100 Min.li800 700 700 4335 




Measured Value 2220 2100 2100 217p 700 700 4350 




-------- H I J K L M N 




Value on Drawing 3530 8300 4850 345p 400 400 3"'-00 




Measured Value 3400 8200 4750 3500 400 390 3400 
, 




[!] Result 
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Order No: 




\'. 




·IJIJLlIIilf----jH!---------· 




1 
~ 




!j!17 
" j.. " 




i 




"' . , !@-lfP--AK '-';·t~ : ~ --J,t": '.: 
-~-t=P .. -:. ; : : 




~
-. --,.---i-- "3' : :', ~ 1 . i . 




- - ---; - .... I-·-i --t -.-- . -: _. ' ---.--.---,;, I ;' I' - .... .- .... "., .: ~ : : 
: ! , \ ."J . ! i' : 




0;:;=-":"--




Date 
---.------Tl~~-st-ed-B-Y------.---------,,--~ Used Instruments Tape Rule 
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Order No. 




(HV -XV] 




Tap No. Supplied Voltage [V) Measured Voltage [V) Vector Diagram 




H2-X2 202 112 




H2-X3 215 I; / 
N 3 ~ 220V X1/ HG 




H3 -X2 215 "-




ill ~lD 
H3 -X3 202 Xl XJ 




! 




,. Voltage Relationship: H2 - X2 = H3 - X3 < H2 - X3 = H3 - X2 




I HV- YV) 




,---------,--. 




Tap No. Supplied Voltage [V) Measured Voltage [Vj Vector Diagram 




H2- Y2 215 H2 




H2-Y3 227 
, j 




N 3 <P 220V , d HO 
H3 - Y2 215 'i1, . 




HI 7----




H3 - Y3 215 YI i _~=:::::=--1D 
YJ 




,. VOltllg~~ neh,~ionshiJl : H2 - t2 = H3 - Y2 = H3 - Y3 < H2 - Y3 




IXV-YVI 




Tap No. Supplied Voltage [V] Measured Voltage IV) Vector Diagram 
, 




X2-Y2 1 140 )Q 




. I i 
X2-Y3 256 jw , 




None 3 ¢ 220V 
! X3- Y2 140 




XI ;a 
VI ---X3- Y3 140 YJ 




'" Voltage Reiationshil) : X2 - '1'2 = X3 - Y2 = X3 - Y3 < X2 - Y3 




~ Result ~ . 




~ __ U_s_ed_l_n_stru __ m_e_n_ts __ -+_Y,_OI_t_M_e_t~ __ :_13_6_6_18_~ __ 8_6 __ .-\ ____ ~~ ________ _11------------~ 
Date ~sted By .~ 
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Order No. 




[!] 4'urhRh:tio Measurement [ HV-XV] . . 




(HV-XV) 




Tap Voltage IV) 
\ Measured Ratio 




Tap Rated Ratio HI-HO/XI-XO H2-HO I X2-XO H3-HO I X3-XO 
No. 




BV XV Ratio I Error [%1 It'Hio Error [%1 1t1tiO Error f%1 
16L 266200 27240 9.772 9.767 ..{J.06 9.765 -0.08 9.765 -(J.08 




15L 264688 27240 9.717 9.712 ..{J.05 9.710 -0.07 9.710 -0.07 
14L 263175 27240 9.661 9.657 -0.04 9.655 -0.07 9.654 -0.08 
13L 261663 27240 9.606 9.602 ..{J.04 9.600 -0.06 9.599 -0.07 
12L 260150 27240 .9.550 9.547 ..{J.03 9.545 -0.06 9.544 -0.07 
IlL 258638 27240 9.495 9.492 -0.03 9.490 -0.05 9.489 -0.06 
lOL 257125 27240 9.439 9.437 -0.02 9.435 ..{)04 9.434 -0.06 
9L 255613 27240 9.384 9.381 -0.03 9.380 -0.04 9.380 -0.04 
8L 254100 27240 9.328 9.326 -0.02 9.325 -0.03 9.324 -0.04 
7L 252588 27240 9.273 9.271 -0.02 9.270 -0.03 9.269 -0.04 
6L 251075 27240 9.217 9.216 -0.01 9.215 -0.02 9.214 -0.03 
5L 249563 27240 9.162 9.161 -0.01 9.160 -0.02 9.159 -0.03 
4L 248050 27240 9.106 9.106 0.00 9.104 -0.02 9.104 -0.02 
3L 246538 27240 905] 9.051 0.00 9.050 -0.01 9.049 -0.02 
2L 245025 27240 8.995 8.9% 0.01 I 8.995 000 8.995 0.00 
lL 243513 27240 8.940 8.941 0.02 8.940 0.01 8.940 0.01 
N 242000 272"() 8.884 8.887 0.03 8.885 0.01 8.885 0.01 
lR 240488 27240 8.828 8.832 0.04 I 8.831 0.03 8.830 0.02 , 




2R 238975 27240 8.773 8.777 0.05 i 8.776 0.03 8.775 0.02 




~.3R 237463 27240 8.717 8.722 0.05 ! 8.721 0.04 8.720 0.03 
4R 235950 27240 8.662 8.667 0.06 ; 8.666 0.05 8.665 0.04 
5R 234438 27240 8.606 8.612 0.07 , 8.611 0.05 8.610 0.04 
6R 232925 27240 8.551 8.557 0.07 ! 8.556 0.06 8.555 0.05 I 




7R 231413 27240 . 8.495 8.502 0.08 
; 




8.501 0.07 8.500 0.05 , 




8R 229900 27240 8.440 8.447 0.09 j 8.446 0.07 8.445 0.06 
9R 228388 27240 8.384 8.392 0.09 i 8.391 0.08 8.390 0.07 
lOR 226'K75 27240 8.329 8.337 0.10 i 8.335 0.08 8.335 0.08 




-
27240· 8.273 8.282 8.2tD IlR .. 225363 .. 0.11 , 8.281 0.09 0.08 




1---"-' -... 
223850 .27240 8.218 8.227 0.11 8.225 0.09 8.2~:5 ' 0.09 121~ 




l3R 222338 27240 8.162 8.172 0.12 8.170 0.10 8.170 0.10 
14R 220825 27240 8.107 8.117 O.B , 8.115 0.10 8.115 0.10 
15R 219313 27240 8.051 8.062 0.13 , 8.060 O.l] 8.060 0.11 
16R 217800 27240 7.996 8.007 0.14 , 8.006 0.13 8.005 0.12 




; 
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Order No. 




00,; Turn Ratio Measllrement~[ HVdYV , XV -VV:] 




IHV- YVI 




Tap Tap Vollflge IV] 
i Measured Ratio 




RatcdRatio HI-HO/YI-Y2 HZ-HO / Y2-Y3 ill-HO / Y3-YI 
No. 




HV YV Ratio Error 1%1 Ratio Errorf%l Ratio Error 1%1 
16L 266200 14200 10.82 10.840 0.15 10.840 0.15 10.840 0.15 




15L 264688 14200 10.76 10.780 0.17 10.780 0.17 10.770 0,08 




14L 263115 ]4200 10.70 10.720 0.]8 10.7]0 0.09 10.710 0.09 
13L 261663 14200 10.64 10.660 0.20 . 10.650 0.11 10.650 0.11 
12L 260150 14200 10.58 10.600 0.2] I 10.590 0.12 10.590 0.12 
llL 258638 14200 10.52 10.530 0.13 0 ]0.530 0.13 10.530 0.13 
lOL 257125 14200 10.45 10.470 0.15 , ]0.470 0.15 10.470 0.l5 




9L 255613 14200 10.39 10.410 0.17 I 10.410 0.17 10.410 0.l7 
8L 254100 14200 10.33 10.350 0.18 Ii 10.350 0.18 10.350 0.l8 
7L 252588 14200 10.27 10.290 0.20. o 10.290 0.20 10.290 0.20 
6L 251075 14200 10.21 10.230 0.21 II 10.230 0.21 10.230 0.21 
5L 249563 14200 10.15 10.170 023 ! 10.160 0.13 10.160 0.13 
4L 248050 14200 10.09 10.110 0.24 . i 10.100 0.15 10.100 0.·15 




~- 246538 14200 10.02 10.040 0.16 i 10.040 0.16 1O.04 0.16 
2L 245025 14200 9.962 9.988 0.26 i 9.985 0.23 9.984 0.22 
1L 243513 14200 9.901 9.927 0.26 Ii 9.924 0.23 9.923 0.22 
N 242000 14200 9.839 9.865 0.26 II 9.863 0.24 9.862 0.23 
1R 240488 14200 9.778 9.805 0.28 I 9.802 0.25 9.801 0.24 
2R 238975 14200 9.716 9.744 0.28 ; 9.741 0.25 9.740 0.24 




~-- 237463 14200 9.655 9.683 0.29 0 9.680 0.26 9.679 0.25 
4R 235950 14200 9.593 9.622. 0.30 • i 9.619 0.27 9.618 0.26 
5R 234438 14200 9.532 9.560 0.29 i 9.558 0.27 9.557 0.26 
6R 232925 14200 9.470 9.499 0.30 , 9.497 0.28 9.496 0.27 
7R 231413 14200 9.409 9.438 0.31 , 9.436 0.29 9.435 0.28 
8R 229900 14200 9.347 9.377 0.32 i 9.375 0.30 9.374 0.28 
9R 278388 14200 9.286 9.316 0.3~ : 9.314 0.30 9.313 0.29 
lOR 226875 14200 9.224 9.255 0.33 ! 9.253 031 9.252 0.30 




r"1l"R- -:5.:1.) 16:l 14200 9.163 9.194 0.34 , 9.192 0.32 9.191 0.31 
-'-_ .... . -~ .. -.... - '. 




12R 223850 14200 9.101 9.133 0.35 0 9.131 0.33 9.130 . 0.31 
DR 222338 14200 9.040 9.072 0.35 9.069 0.32 9.068 0.31 
14R 220825 14200 8.978 9.011 0.36 9.008 0.33 9.007 0.32 
15R 219313 14200 8.917 8.950 0.37 ~ 8.947 0.34 8.947 0.34 
16R 217800 14200 8.855 &'889 0.38 8.886 0.35 8.885 0.33 




[XV - YVl 




j Measured Ratio 
Tap Tap Voltage IVI 




Rated Ratio XI-XONI-Y2 X2-XOIY2-Y3 X3-XOIY3-YI 
No. 




xvi I Error [%1 i 'Ratio I Error [%] 1 Error [%] YV Ratio Ratio 




i~NONE . '27'24()C:' I 14200 1.108 1.110 I 0.22 :1.110 I 0.22 1.110 I 0.22 




@ Result: 




Used Instruments RatioMeter: 132703-0009 




Date I T~sted By 1 ----
A4(210X297) 
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Order No: 




~1nsul3'tion Resistance Measurement 




Measured Points Measured Resistance fMq] Test Condition 
! 




HV - XV 4600 
. _---- _ . 




HV - Ground 1040 , 
, 




XV - Ground 2060 




HV - YV 4600 , 




r----'-'-- ;-- Ambient Temp. : 23 [·C ] 
xv - YV 6150 ; , 




Humidity : 70 [%] 
YV - Groillld 2440 ; 




, 
Core - Ground 635 




-
Frame - Core 800 




f-.. . --- -"_.-




Frame - Ground 2600 
, 




. , 




Used Instruments Insulation Tester: 132650-0007 




Date I TpstedBy 1 
A4(210 X 297) 















Onlcr No: 




~ WindingResistanceMeasur.ement 




I HV Winding] 




Ambient Temp. : 23 [·c J 




Measured Resistance [Ill Q] , Corrected to &5 ·c 
Tap No. 




3 PI'lase [I11QI HI -HO H2 - HO H3 - HO 




HiL 571.512 571.977 
, 




572.976 2129.750 




N 501.363 50l.264 501.941 1&66.833 




l(iR 433.290 432.670 433.385 1612.197 




l XV Winding I 




Measured Resistance [mQ) Corrected to 85 ·C 
Tap No. 




Xl- XO X2 -XO , X3 - XO 3 Phase [mQ) 




NONE 5.011 5065 5.065 18.787 




I YV Winding] 




Measured Resistance [Ill QI Corrected to 85'C 
Tap No. 




1 1 Y 1 - Y2 Y2 - Y3 Y3 - Yl 3 Phase [mQ] 




r-';';~:)N: ~ I [0.042 I 9.987 I 9.926 I 55 751 
I 




~ Result: 




~ __ U_se_d_I_lls_ln._Jl_n_en_ts __ -+_T_rrm_,_g,_o_nm __ er_~_e_st_S_ys_te~Jn~22_81r5_C ____ ~ __________ TI ___________ ~ 
Date .Tested By ~ 
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Order No -01:' 




00 Ligbtn!ngImpulse'l'est 




( HV WINDING] 




Measured Voltage [kV] 
Tap No_ 




Reduced Full Wave Full Wave Chopped wave, 1 Chopped wave 2 




HI 374.30 748_00 




H2 374.40 745_90 




H3 374.60 746_20 




-. TEST ClRCUIT 




Rs C.V.D C.O //1) HI 




11--'-------'--1 ---->-I 




I.G I RO:r._ f1 1 




1 }-I I 
-:- -:-




H3 




U:.i : tfll~uh.c l·;encrotor 




Ho : Parallel Resis10r 




\ 




Rt; : Series Resister 




(.'01.0: Capacitance Voltage mvider 
C.D : Chopping Devil,:~ 




Ambient Temp. 19.2 




Humiditv 74 
f------: 




Almo. Pressure 1005 




Generator Set-Up 1 p 
'------ _._.-




reI 
[%) 




[mbar] 




6 S 




821.70 823.40 




822.40 821.60 N 




822_70 821.80 




RS (Series !Resistor) 62/45/33 [ohm) 




RO (Paralltl Resistor) 1581264 [ohm) 




Shunt Resi$tor 0_1 [olun] 




. -




[!] Result: ' 




, 




Used Instruments Impulse Voltage Test System 360 kJ 3600kv ( HIGHVQLT / Gennany ) 




Date I ~ested By I . 
. -
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. -..... ~ 
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, . ..... __ ... -----_ .. -......... ,. 




--- ---- ... ---~--------------------------------'---------, 
LI: ,H1 _CFVV,(1DO.OC>/c» 




C .... , 
E ... _I.~ 
Up­T,­T"_ 




COH' 
E ........ : 
Up_ T,_ 
T2-
To-




CH' 
e ..... ,.: 
Up­T,_ 
T"­
To-




L-' 
-37 .... 3kV 
.,.042 .... _ 
..... O.5~_ 




po<; 




-, 3 ..... """"" 




L-' _&:::.., ."7",-, , .......... ~­
".01 ~_ 
..... o ..... ~_ 




-823 ...... k"\J' 
"t.~~. ...... -
.... 0'1-0_ , 




--
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I 




\ 




I 
I 




project : [
--




--- --------------




_~- .............. LI:. H2 - RVV,(!50.0%). . . . . -' ., ..... __ ...... ... . .............................. '-'-'-"~' "-', ,~..,...--. 




.... ~~~ .. , .......... ~. 




......... --.­
"'--0--' 




ao p 




,---~ .. ,---.-----~-----:----------'---------, 




F·· ........ ·· .. 




. ~ .. _ ... _. __ .. __ LI: H2 - FVV<,1 00.0 0,/0) .... : ..... 
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& ..... _1.: 
UP­




T'­
T2-




... ' 
_37 ..... fU· .. V 
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Order No . ~--




[!] Liglltninglmpulse Test 




[ DO WINDING 1 




Measured Vollage [kVJ 
Tap] 




Reduced Full Wave Full Wave 1 Full Wave 2 




HO 54.84 110.30 , 109.90 I N 




-. TEST CIRCUIT 




r~~ Impulse Gener~10r 
n!..~ Senr.!> Resislor 
fill P...,rilllc-l Resistor 




,.) " i'hl' lIiH~l.e Volta!=Je Divider l C.il_ .~ .• :~~~~'~_>n __ ()e_,j_ce __ _ 




Ambient Temp. 19.2 It] RS (Series ?-esistor) 62/45133 [ohm] 
----




Humidity 74 [%] RO (Parallel Resistor) 158/264- [ohm) 




AlulO. Pressure 100~i [mbar) ShUlit Resi~lor , 0.1 lohm) 
1-----_. 




Gef.erator Set-Up G P 1 S " -' 




~ Result 




L-_u_se_d_I_n_stru_m_e_n_ts_--L_lm_p_u_lse....,.:..\I_0_lta_g_C_li_CS_t_S_ys_tc_n_'-'-316_0_kJ_3_60_0....;~_V_(_H_]_G_H_V_O_L_T_/....l1_e_n_l1_an_Y_) ___ ~ 
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------- ---




[pmj.~_. 
.---------... ~---- ._---




_~---~:~J 




.. -..... . ......... LI:. HO - RVV.("O.Oo/_) .... ~ ...... . 




............. : ... ;. ........ -M······ 
,v~~~: .. 




..... _ ....... -: .... -..... . 




. .... : .. 




~ .. ~-----,~~---~~~-----.~~---~~------~~------~ 




~::-.. ".-.. -.-.--'-.-.• -.-.. -.-.. -.-.. -.-.. -.L-I.-·--H-O---F'-VV--(.-1-0-0-.-0-0A-_-)-.----.-.. -.-.. -.-.. ~.-.. -.-.• -.-.. -.----~ 




~-1-·· ............... ;............... ................... :.---.. _ ........ --;--........ _ ....... -., ..... u. 




,~i~~~.~ .. i.:::~~··=···-:-:c···~:::-:-::::~:::~::~::.~. :-:-: ...... . ...... . 




l-. 




r-----:--------7-~= .. = ... ~ ... = ... = ... = ... =. =.~ ... = .. ===~~=~=."-= ............. . 
....... -... _ .. _- .. -.. _ .... ; . 




. LI: HO - F'VV(1 00.00/0) .... ;. 




.. ---_ .... ). 




- -.- "'CiHiI-
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c.·, ... 
e...,_I.: 
Up­.,­
• 2_ 




C~~ 
e ..... _ .. : 
Up_ .,­."'-




C~' 
ev ..... : u,,­.,­.2-
CH" 
-=...,al.: 
'p-




.... 
_~.&4k'" 




2:.0..,,... • 
"'3.G~_ 




_, "0.3,",,'" 
.2_0Q~_ 




.... 3.0,.._ 




... , 
-'OSJ.9kV 
2.0&~o 
.... 3_T~_ 




, 
PO< 
-,.2&., ...... 















Order No: 




I~l Lightning,\Impuise Test 




I xv WINDING] 




Measured Voltage [kV] , 
Tap No, 




Reduced Full Wave Full Wave Chopped wave j Chopped wave 2 




Xl 100.10 




X2 99,S3 




X3 99,77 




-. TEST CIRCUIT 




Rs C.V.D C.D 




f' I I I 




~ 
J 
J 




IG 1 R"! I 
1 
I 




! 1,1,: hIli,;;!';!: Ct-!fI~rator 
~L :-)Ari~H~ n~Jsislor 
Ro : P~rallQI Resistor 
C. V.O : CapacitanctJ! Voltage Divider 
CO . Chopping Device 




Ambient Temp. 19,2 
f----- • 




Humidity 74 
1----




Atmo, Pressure 1005 




199.90 




200,20 




200,50 




/,//~ ~ Xl 




It] 
[%] 




[mbarl 




GeneniLor Set-Up 3 P 2 S 
L---. 0 __ .-




220,70 221.20 




221.10 221.50 None 




221,50 221.50 




VI 




xo 
" ~ •• HY2 




RS (Series l}esistor) 62/45 [olun] 




RO (Paralle~ Resistor) 158 [olun] 




Shunt Resistor 200/400 [ohm] 




- -I 




l!J Result: . 




Impulse Voltage Test System ( HIGHVOLT , Gennany) 3 
~--+---~---'--. 
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[ XO WINDING) 




Reduced Full Wave 




XO 100.40 




-. TEST CIRCUIT 




Rs c.v.o C:D 




0 
r 




LG 1 Ro I 
r 
I 
I 




I, G Impulse Genera10r 
As Series Resistor 
Ro Parallel Resistor 
r.. V.D C .. p~cltancA Voltag9 OIYider 
C.O Chopping Device . 




Ambient Temp. 19.2 




Humidity 72 




Atmo. Pressure 1005 




Generator Set-Up 3 ) P 




7 




Order No ~ 




, 
Measured Voltage [kV] , Tap No. 




Full Wave I ! 
Full Wave 2 . ~ 




199.40 
, 




199.00 None 




/~ j XI 




YI 




\ 




xo; 




[t) RS (Series !Resistor) 62/45/33 [ohm] 




[%1 RO (Pamll~l Resistor) 158 [ohm] 




[mbar] Shtmt ResiStor 100 (ohm] 




2 S - ; -




[!J Result: 




Used Instrumenls Impulse Voltage Test System ( HIGHV04T , Germany) 3 
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Order No:' 




[YVWINDING] 




Measured Voltage [kV] 
. 




Chopped wave t 
Tap No. 




Reduced Full Wave Full Wave Chopped wave 2 . . 
Yl 54.69 110.40 121.00 ! . 121.00 




Y2 55.08 110.50 120.80 : 121.20 None 
-... _ ... .. 




Y3 54.64 110.80 121.40 , 121.10 , 




\ 
-. TEST CIRCUIT 




\ 




Hl /'1 ) 
Rs C.V.D C.D? Y I 




[]l f /?\ 
'l'"! P i 




. .. Y3~~; •• if' 
~. 




~ ,. 




/: 




( 
\~3/ 




'«, 
'.,:. 




",-
'-.'-.~---//' 




I.G : Impulse Generator 
Rs : Series Resislnr 
Ro : Parallel Resistor 
C.V.O : Cap'H:ilance Volt~9g Divider 
C.O : Chopping OeYice 




Ambient Temp. 19.2 ttl RS (Series R\!sistor) 62/45/33 [ohm] 




Humidity 74 [%1 RO (parallel ~esistor) 158 [ohm] 




Atmo. Pressure 1065 [moor] Shunt Resistqr 1001200 [ohm] 
--




Generator Set-Up 6 P 1 S . -




~ Result: GOOD 




~ __ u_se_d_In_S_Uu_l_n_en_ts __ -+_Im_p_U_IS_C_Vl_ol_ta_g_e_Te_s_tS_y_·st_e_m,(_H_IG_H_V __ O_LT~~_G_en_n_a_ny_,) __ -. _____________ ~ 
Date I Tes)ed By I .~ 
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Order No : 




( BV WINDING J 




Measured Voltage (kV) 
, 




Reduced Full Wave Full Wave 1 




HI 371.10 




H2 372.00 




H3 368.60 




'. TEST CIRClJIT 




Rs C.V.D 




I.G : Impulse Generator 
R~ : Serie::s Resistor 
Ro : Parallel Resistor 




/1 HI 
C.D~ 




619.10 




619.60 




619.20 




c.v.o: Capaci1ance Voltage Divider 
C.D : ChopplnQ ll."'ce 




Ambient Temp. 19.2 ee] 
Humidity 74 [%] 




Almo. Pressure 1005 [mbar] 




Tap No. 
i Full Wave 2 , . , 
I 618.20 




617.70 N 
-.-- •• __ ._ 0" 
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Xl 




X() _, 'lJ 
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Generator Set,Up 1 P 6 S 




RS (Series Rbsistor) 
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1000 [ohm] 
--




RO (Parallel iResistor) 3450 lohm] , .-




~ Result:· 




Impulse Voltage Test System 360 kJ 3600kV (HIGHVOLT / Germany~ _____ ~ 
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Order No:·· 
. ..A'< 




Test Tenninal Test Voltage [kV) Test Frequency lHz) Test Duration [min.) Tap No. 




HV&HO 34 60 N 




60 xv & XO 70 None 
~----------+--------------r-------------~---------------r---'--'-.----




YV 34 60 None 




~ Result: 




Used [nstruments AC Test System WG ( HlGHVOLT , Gerfnany ) 




Date I ested By I 
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Test 




Enhancement Test 




1 hour Test 
_tRIY Measurements) 




Used Instruments 




Date 




" , 




Order No : 




Voltage [kV] Freque cy [Hz] Tap No. Test Duration 




240 2 0 16L 36 [sec.! 




210 2 0 16L 1.0 [hour] 




PD Measuring System LDS-{i (LEMKE D AGNOSTICS, Germany) ----rJ-t-----.-------- -
11 sled By 




-"-




A4(210 >(297) 




29 















Order.rilo: 




Tested Winding Rated MVA Rated Voltage [V} ~ated Current [A} Ambient Temp. ["CJ 




xv 75 27240 1589.6 26 




Measured Value 




Voltage Curren No Load Loss [W] 




(%] RMS [V] Avg. [V) (A] [%) Pm P Pr 




92.29 25141 25145 1.291 .081 49596 4967.1 '19789 - .. _ ..... -- ...•. _ .... ". ~ 
99.74 27170 27183 1.389 .087 57802 57831 :'!l02', 




107.73 29346 29369 1.496 .094 67507 67541 67770 
'-115.21 31383 31414 1.593 .100 78132 78171 78437 




Corrected Vlllue 




Currenl No Load Loss [W] 
Voltage [V] K 




[A} r%) Pm P Pr 




90 1.261 0.079 47074 47098 47281 




100 un 0.088 0.9990 58089 58118 58345 
-."-




110 1.526 . 0.096 70585 70620 701196 
.. -




Remark ._--




Pm Measured Loss K (RMS Voltage I Avcrage Voltage)' 
1------------------+---\--------.. ------ .. -.... ..-




p { Measured Loss I ( 0.5+0S x K)} Tm Measured Temp. (Ambient Temp) 
r-----------------~---r-------------.----




Pr p x {l+(Tm-Tr) x 0.00065} Tr Reference Temp. : 20 'C 
L-----------------~----r--------------.----




~ Result: 




AI(210 x 297) 




3Q 















Used Instruments 




~ 




Average to RMS vtg 
~OOO.-~~~~~~~~r-r-r-~r-~r-r-~r-~:/~ 




:7, 




::: ::/. : 




35000 




:/: 




:/' , , 




~ 30000 
II) 




,:···~···~· .. : .. ·j···;''':····:''';/-i''·i· ·~···~····>i··:· .. ~ .. ;··· 
: :/: 




:l! 
a: ,./. 




· , , . , . 
.t, •• ) •• ' J •• '- ••• '. __ ~_ ••• __ .'- __ .... _ · .... . · .. , 




25000 ··:· .. ; .. ·; .. ·:·/-i .. ·:· .. ·: .. + 
:/' 




20000 25000 30000 35000 40000 




Average 1119· [VJ 




Exciting cu rrent 




5E22~§""E'" B'S' a 
.~ -. -.. :. . -.~. ~ ... :. -: -:.: .. "', .. -: " -.. :.: -: -: -: -: - -: -. -: -: -', -: . . ".. ,.. . 




. ... . . . , . -,-.-.-.-._---_._--.---- ... _--- .. ,'.-.-.-.' -.-.-.-.-.-.-.- ... -.--I ~~~~~'~.~~'~~~.~~~ 




Order No :~, 




80 85 90 95 100 105 110 115 120 




'Y. of r. ted vtg. 




No Load Loss 




.. " ..... . . """" . 




::::::: : 




-, .. , .. , ....... -, ...... , .... ,., .. §' 
-; 100000 .' .. ' . .I.J .•• '- : •• : .• :.~.~.~.~.:..J.~.;.:.~.~.: .. :.:.; . . ~.: .. :.~_~.:_~.~_: __ :._:.;.J_~_ 
~ ~~~~~·~:~:~:~:~:~:~·~·~·~:~:~:7:~:~:~:~:~·~:-:~:~:~:~:~.~.~.~:~.~.~. -' . .. .. . . .. .. .. . :>: : ::::;:: 




.. ........ :::::::.~.::::::::::: 
5ODDO+-:.: . ..;.: . ..;.i·..;.i·..;.i..;.·;-j..;.·:··..;.~;·..;.~...;.< : :->~·!·;·~·~·~·~·i·»·:·i·;·;: .. : :::.:; . 




-y •••••• , ••• , ••• •••• ,., • . ,',." .... ,' " .... " .. ,"""'" ... ,., 
. , 




, ... , ..... -, ...... ' 




"""" . . , .. " .. 
o -h--i-i-i-H-n.--H-';"';''';'';...;·r·H-· ;... . .j-' .j-' .;.' .;.' ';" +t";",n--n.--H-";";,,,;,,,,n--t-I 




80 85 90 95 100 110 '15 120 




% of rated \ltg. 




Loss Measurement System 




~------~----------~I--~------~----------Date ' ested By 




A4(210 x 297) 
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.. 




Order No . -< • 




. " -




, Atidiible· Sound]~evel Measurement ", ":"," .. '" ," ":.-!' ":" ... 




Measured Value 
unit: dB 




Point No. 
ONAF [125 MVAJ 




Ambient Noise 
113h 2/. It 




I 68.4 68. ) 63.5 . . 
2 68.7 69. \ 




3 67.6 68. , 
---




4 66.5 67. , 
. __ .. _----_. -




5 66.9 66. 




6 li8.9 68. 63.2 --
7 67.5 68. j 




.-
8 67.1 66. 




9 67.4 67. 




10 65.8 66. ) 




II 65.4 67. I 




12 66.4 67. 61.(, 




13 66.4 67. 




14 63.9 64. 
.. -




, 15 64.4 li71) 
-_ . . 




IC) 63.5 6S.i 
-" -. ..... 




17 63.5 65 .. 
: ".--




18 67.9 M. 




lSi 67.0 liX 60.0 




20 66.9 67. 




21 li6.2 67. 
... -




22 67.0 67., 




23 67.1 67. 




24 67.6 67 .. 




25 67.2 67 .. 
"'-




26 66.8 66.' . 
.~ ... -.-- ._--




Average 66.6 67 ' 




Average (;0.9 62.1 




Rcm,lrk 




Measured (men'al 1.0 III 
- .. . 




Distance from transformer at ONAF Condition 2.0 III 
r---' 




Position of Starting Point Main Dr~ Ii 1 Valve 




Direction of Measuring Clockwise' 




;"~I Result: \ 




Used InslrulTIcn\s Sound Level Meter: 160502-0025 3 Date ., l T sted By 
\ 




.---.. --_.- .. 




- - -- A4(2JO x 2')7) 




32. 















. 
Order No : ~" .. 




' .... -'. - . •. -




.' Imp'~d;an~~.Voltage &. Lqad LQ~S'Nle,~sureni en(f1flV -~~ij 




1. At 26 ['C) 




Tap Rated Measured Measured Corrected I 10 Imp. 
Measured Corrected Base Power 




No. Current [A] Current rAJ Voltage LV} Voltage [V) Loss [W] LOss [W] [MVAJ 




16L 162.70 168.51 28277 27301 10.26 150200 140015 - . 75 




16L 216.90 220.71 37034 36395 13.67 258237 249403 100 




16L 271.[0 27.1.20 45851 45499 17.09 398676 392576 125 . --'--
N 178.90 179.67 23947 23844 9.85 140132 B8~).9 lS 




.... -.-
N 238.60 22.9.54 30592 31800 13.14 229201 247656 lOO --
N 29lUO 29i5.88 39430 39739 16.42 382537 388552 1.25 --_ ....... --;-




16R \98.80 192.39 19557 20208 9.28 12n50 .' 135758 75 -..... _._-
16R I 265.10 268.48 27278 26935 12.37 248091 2418~1 1.00 




16R 331AO 323.76 32899 33676 15.46 361429 378697 125 




2. At 85\'CJ 




Tap 
% [mp: 




No Load FRLoss The other I Load Loss Total Base Power 




No. Loss [W] lw] Loss [\V] [W] Loss [WI ll\NA] 




16L 
, 




10.26 5H345 103821 45142 148963 7.0T1OR 1="'""':":;-"""=; . 
..,., .... --".---"--.' . 




16L 13.67 5l\345 184579 80644 265223· 323.'l68 .1__ ()_~)_._ i 
16L 17.09 58345 288404 128358 416762 475107 1 125 --... - .---
N 9.85 58345 107239 41984 149223 207568 '/5 




"'-
N 1314 58345 190645 75187 265832 324177 :00 




"-
N 16 . .:12 58345 297393 118769 416662 475007 125 




16R 9.28 58345 111193 36770 147963 206308 7.'" 
_'°0"· -_.-."'--




16R 12.37 58345 1')7678 65812 263490 321835 100 
.-




16R 15.46 58345 ]OR874 103434 412308 470653 125 - --"'-




~ Result: 




I 




Used Instrumcnts Loss Measuremcnl Sysrem __ 3 Dale - - I "Tested By I -_. 




~ v ..... ' • ;.~ .... " I , A~(2LO x 297) 
33 















Order No: 




HV-YV 




1. At 26 [t:[ 




Tap Rated Measured Measured Corrected 
Yo Imp. 




Measured Corrected Base Power . . 
No. . Current [A) Current IAJ Voltage [VJ Voltage [V} Loss [WJ Loss [WJ [MVAJ 




N 62.60 65. :7 14311 13746 5.68 44953 41472 26.25 




N 81.50 91.63 20136 18350 7.5& &9034 719/H '\S 
.~- .... -




I 4~?_~ N [04.30 104.92 23055 22919 9.47 116925 115552 




N , 16.24 




2. At 85 [t:} . 
Tap No Load FRLoss The other Load Loss Total Base Power 




No. 
% Imp. 




Loss [WJ (WI Loss [W] (W] Loss [W] (MVA] 




N 5.68 58345 28694 14739 43433 101778 26.25 




N 7.58 58345 51011 26379 77390 135735 J5 




N 9.47 58345 79707 41227 120934 179279 41.75 
--- .... _ ... __ ._ ... 




N 16.24 75 
. -.. -~- ... -•..... ~.-.. 




, 
: 




XV-YV 




1. At 26 It: I 
'--' -.-.~ 




Tap Rated Measured Measured Corrected Measured COITected Ba~;e PO\rcr 




No. Current IAI Cllrrenl[Aj Voltage IVj Voltage [V] 
°oImp. 




Loss [W) Loss [Wj [MVAI ,.==== 
None 556.16 82.85 58.94 396 1.45 1390 62682 2.6.25 .. -
None ~.15 75 




.~ 




2. At 85 [I:: I 




Tap No Load PRLoss The other Load Loss Total Base Power 
% Imp. 




No. Loss (Wj [W] Loss [W) [W) Loss [W) [MVA) 




None 1.4) 58345 27145 33062 60207 118552 26.25 




None 4.15 l 75 




~ Result: 




f-- U_s_cd_lI_ls_tn_lI.11_e_· n_ls_-+_L_oS_S_M_t:_asurcmcnl SySI_C.I_ll_.-I ___ I--____ -r




I 




_______ • I 
Date 2 -; ~. sted By ~T" 
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\ 




\ 




O"dcr No: 




1:!1 1iempe~atu~e;Rise Test [ H~X ONAF 125MV~ J 




1, Measured Temperature During the Test 




No. I TiJllt: Ambit:nt Temp·roc 1 Top Oil Temp. Oil Temp. Rise Supplied Cun'ent for 
(hh: 1Il111) (/\ vg. Value or 3 points) eel ['C I Winding Rise [A] 




21:30 ')~ ., 
_J._ 26.0 2.8 352.4 




2 22:00 23.0 32.0 9.0 350.2-




-' :30 23.0 42.0 19.0 . 350.8 




4 2~:()ll 
')~ ., 




J._ 49.0 25./\ 351.5 




5 :30 23.5 55.0 31.5 350.4 
~.-.... " . .. -




6 0:00 13.5 58.0 34.5 Yi1.2 .. -
7 :30 23.3 61.0 37.7 350.8 ._-
8 l:00 '1") " _."1.,' 63.0 39.7 351.2 "--
9 :30 23.1 64.0 40.9 351.1 




... ----
10 2:00 22.9 65.0 42.1 351.7 .. -
II :30 22.9 66.0 43.1 . 351(; 




3:00 22.7 66.0 43.3 351.'1 --
12 




13 :30 22.5 66.0 43.5 352.4 




14 4:00 22.5 66.0 43.5 352.1 




J 5 ·:30 22.5 66.0 43.5 351.3 




16 5:00 225 66.0 43.5 351.6 




17 :30 225 66.0 4~.5 352.1 -_ .. _-
18 6:00 22.5 66.0 4.Li 351.4 




-'-"--
19 , 30 222 66.0 43.R 3/11.~ 




20 7:00 2~.~ 66.0 43.::; .>:')0.9 .-
21 :]0 TO" 66.0 4~.X 350_2 ._-
22 R:OO 22.~ 66.0 43.8 350.7 ..... -
~. 




~.' 00 22.2 66.0 43.R TWA 
"-24 R:31J 21.7 67.0 44.3 329.5 .... -




25 9:00 .." .., --'.- 66.0 ·EX 323.8 




.-




Temp. 




80.0 
To~ Oi 1 Temp. 




70.0 
._---------1-._------.-------------------




60.0 




50.0 I Oi I Temp. Rise 




40.0 




30.0 _. ___ ... _._._ .. _________ L~_._AilIbi ent Temp. 




20.0 




10.0 




00 




'3 5 7 9 11 13 15 17 19 21 23 




No 
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Order No: _, 
-,---_. -"--' _._-----------+---------------




2. Calculation of Tempenlture Rise . 




-. Calculated total loss current for oil rise l IT] ------------ -------------




-. Rated current for winding rise ~ IR ] ------------------ -------------




_. Supplied tOlalloss current for oil rise [ 1ST] . ------------- ------------­




-. Supplied current for winding rise ( ISR ] --------------- -------------




-. Cold resistance of HV ( at 23' 'C ) [ R lIV _COLD] -------- -------------




-. Cold resistance of XV ( at 23 "C ) [ R XV_COLD) -------- -------------




-. Hot resistance of HV [ R" IIVJlOT ] ----------------- -------------




-. Hot resistance of XV [ R' XV_HOT] ----------------­




( Temperature When The Oil Saul rated ) 
-. Ambient Temperature [ T AMB. I --------,----------.--
-. Top Oil Temperature [ T TOP] ---------------------




- Radiator +op Temperature I T R_TOP ] ----------------




-. Radiator Bottom Temperature [ T R,:.BOTIOM ] -----------




( Temperature Before Shut Down) 
-. Ambient Temperature l T AMB. ] --------------------




-. Top Oil Temperature [T TOP] ---------------------




-. Radiator Top Temperature [ T R_TOP ) ----------------




-. Radiatot Bottom Tempcratllfe i T'R_ROTrOM ) ----- ... -------- --------------
! 




! 




HV 




a. Average.Oil TeIllperature when the Oil saturated 
T TOP - (T R_TOP - T R_BOTIOM ) / 2 




66.00 - (64.00 -11.50) f 2 = 4':J.75lt: J --------+---~- el; 
b. Average Oil Temperature before shut down 




T' TOP - (T' RJOP - T' R_BOTIOM ) / 2 




66.00 - (63.00- 32.50 ) / 2 = 50.75 ['C I ---... ---------1-----. (4.) 




c. Top Oil Temperature Rise 
( T TOP - T AMB ) * ( IT / 1ST )1.6 




( 66.00 - 22.20 ) * ( 354.01/350.70) 16 = ~4.46 CC I 
d_ A\'erage Oil Tcmperature Rise 




( '11 -T ."J-.;[B ) * ( [T lIST {6 




----t----- cr' 




(49.75 - 22.20) * ( 354.01/350.70 l6 = 27.97 ee] ---4-----'-­




e. Average Winding Temperature 
(R' H\' _HOT 1 R HV _com) * '( 234.5 + 23 ) - 234.5 




( 519.507 1433.385 ) * (2~4.5 + 23 ) - 234.5 = 74.17 [q 
f Winding Temperature Gradient 




( ::5) - (~) ) * ( IR /lSR )16 




--+----- (5) 




( 74.17 - 50.75 ) >I< ( 33.1.35/323.80 {6 = 24.30 [,el 
g. Winding Temperature Rise 




------~--------- ~) 




(LCo + :0' 
= 27.97 + 2-UO = 52.27 ['c] ------------j-----_. __ ._- (j) 




354.01 [A] 




331.35 [A] 




350.70 [A) 




323.80 rAJ 
433.385" [~n-()lun) 




5.065 [m-oluri] 




519.507 r!lF>hml 




6.0:n lm-()lun] 




22.20 ["Cj 




66.00 ["e] 
M.oO ['t] 
31.50 [t] 




23.20 [tl 




66.00 ['t] 




63.00 rei 
17..50 [,CI 




A4(2 lOx 297) 















a. Average Oil Temperature when the Oil saturated 
= T TOP - ( T R _TOP - T R_BOTIOM ) / 2 




= 66.00 - (64.00 - 31. SO )/2 = 49.75 ['C) CD 
b. Average Oil Temperature before shut down 




= T' TOP - (T' RJOP - T' R_BOTIOM) / 2 




= 66.00 - ( 63.00- 32.50) / 2 = 50.75 ('C] C2> 
c. Top Oil Temperature Rise 




= ( T TOp"': T AMB ) ¥ ( IT lIsT )1.6 




= ( 66.00 - 22.20) >I< ( 354.<)[ /350.70) 16 = 44.46 ['C] -----.-------- -.. ------ (i) 




d. Average Oil Temperature Rise 
= ( CD -T AMB ) >I< ( IT lIsT )16 




= (49_75 - 22.20) >I< (354.01/350.70 )1.6= 27.97 ee] \1;1 




e. Average Winding Temperature 
= (R- XV_HOT I R XV _COl.f) >I< (234.5 + 23) - 234.5 




= ( 6.033/ 5.065 ) * (234.5 + 23) - 2345 = 72.21 (tl (5) 




f. Winding Temperature Gradient 
= ( (5) - C2.l ) >I< ( lR IISR )16 




= ( 72.21 - 50.75) >I< ( 331.351323.80 )1.6 = 22.27 ['C] ® 
g. Winding Temperature Rise 




=@~~fl.· 




= 27.97 + 22.27 = 50.24 rtJ -,-.- .. -.... cD 




3. Measured Hot Resistance [ m-ohm/sec. ) 




Time: 160 1<)0 220 250 2S0 311J 340 370 




HV 515.424 ' l~..Il5 513.355 512.607 511.787 510.792 lOl)53 509.330 




.\V 
\ 




5.989 5.977 5.970 5.950 5.'145 5.945 5.915 5.925 
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I~ Result _ 




Used [nslmments Transformer Test System 2285C 
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1. MCllsured Teml)erature During thc Tcst 




No. 
Time Ambient Temp.[OC] 




(hh: mm) (Avg. Value of 3 points) 




9:00 23.5 




:2 10:00 23.8 




:30 23.8 




4 11:00 24.0 




:30 24.5 




6 12:00 25.0 




Top Oil Temp. Oil Temp. Rise 




eel reI 
64.0 40.5 




62.0 38.2 




60.0 36.2 




59.0 35.0 
59.0 34.5 




60.0 35.0 




Order No : -




Supplied Current for 
Winding Rise [AJ . 




224.7 
2~4.). 




225.2 --




226.1 
225.8 
nr> 




.-




228.7 -­
~~--~~~--+-------~~----~-+----~~---+t---~~~---+----~2~2~~-----




7 :30 26.0 61.0 35.0 




8 13:00 26.3 61.0 34.7 
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10 




11 




12 




13 




14 
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70.0 , 




60.0 




50.0 




:30 
14:00 
:30 
:30 




15:00 




:30 




26.5 62.0 
27.3 62.0 
27.5 63.0 
27.5 630 
28.0 63.0 
28.0 63.0 




~IL _T_oP_O_i_I_T_em_p.~ 




35.5 
34.7 
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35.5' 
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228.1 .. -
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• 224.2'-




204.2 
201.5 
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2. Calculation of Tempenlture Rise 




-. Calculated total loss current for oil rise [ IT ] ------------




-. Rated Current for winding rise [IR ] ---------.---------




-. Supplied total loss current for oil rise [ 1ST] -------------




-. Supplied current for winding rise ( ISR ] ------.-----------------------




-. Cold resistance of HV ( at 23 'C ) [R HV_COLD 1 -------- -------------
-. Cold resistance of XV ( at 23 't ) [R XV_COLD] -------- -------------




- Hot resistance of HV [ R' HV_HOT ] ------------------ ------------




-. Hot resistance of XV [ R" XV_HOT] -----------------.- -.- .. --.-.-.-----.-




( Temperature When TIle Oil Saturated ) 
-. Ambient Temperature [T AlvIB. 1 -----------~----:_---- ------------
-. Top Oil Temperature [ T TOP] ---------------------- ------------




-. Radiator Top Temperature [ T RJOP 1 -----------------
-. Radiator Bottom Temperature [ T R_BOTTOM ) ------------




( Temperature Before Shut Down) 
-. Ambient Temperature [1" AMB. } ---------------------




-. Top Oil Temperature t T' TOP] ----------------------




-. Radiator Top Temperature [ T' RJOP J -----------------
-. Radiator Bottom Temperdture IT' R_BOTtDM ) ------------




a. Average Oil Temperature when the Oil saturated 
= T TOP - ( T R JOP - T R BOTTOM) 12 




== 63.00 - ( 59.00 - 37.00) 12 = 52.00 eel --------- .. 
b. Average Oil Temperature before shut down 




= 1" TOP - (1" R_TOP - 1" R_BOTTOM ) 12 




--- -:1) 




= 63.00 - ( 59.00- 37.00 ) / 2:= 52.00 [t J 




c. Top Oil Temperature Rise 




---------------+--------- ~ 




= ( T TOP - T AMB ) '" ( IT lIsT )1_6 




= ( 63.00 - 27.50) '" ( 234.75 1224.20) 16= 38.21 ['C] 




d. Average Oil Temperature Rise 
= ( -1) - T ANtB ) * ( IT liST )'6 




-----l------- ® 




= (52.00 - 27.50) * ( 234.75 I 224.20 )16 = 26.37,'C I -----+----- (~D 




e. Average Wmding Temperature 
= (R' HV_HOT IR HV_COLD) '" (234.5 +23) -234.5 




= ( 513.765 1433.385) * (2i4.5 + 23 ) - 234.5 = 7076 1°C] 




f Winding Temperature Gradient 
= ( (5) - ~Z) ) '" ( IR IISR )16 




= (70.76 - 52.00 ) * ( 198.81/202.2 )16 = 18.26 CC I 
g. Winding Temperature Rise 




= CD + ~) 




= 26.37 + 18.2ti = 44.63 eel 




----+---_._-----_. IQ) 




Order No: 'i 




234.75 [A} 




198.81 [A] 




224.20 [A} 




202.20 [A] 




433.385_ [ijl-01un) 




5.065 [m-olunJ 




513.765 [m-olunj 




5.983 (r:1-:'hmj 




27.50 I'C] 
63.00 [t:) 




59~00 eel 
37.00 ['Cl 




28.00 ['C] 
63.00 re] 
59.00 It:1 
37.00 It:] 




AI(210 X 297) 















a. Average Oil Temperature when the Oil saturated 
= TTOP - (T RJOP- T R_BOTIOM) 1 2 




= 63.00 - (59.00 - 37.00)! 2 = 52.00 It] <D 
b. Average Oil Temperature before shut down 




= T' TOP - (T' R_TOP - T' R_BOTIOM ) 12 




= 63.00 - (59,00- 37.00 ) 12 = 52.00 ('C) @ 




c. Top Oil Temperature Rise 
= ( T TOP - T AMD ) * ( IT 1 IST)16 




= ( 63.00 - 27.50) ,.. ( 234.751224.20) 16 = 38.21 ['C]----- ~------------ Q) 




d. Average Oil Temperature Rise 
= ( CD -T MAB ) '" ( IT I 1ST )16 




= ( 52.00 - 27.50) * ( 234.75/224.20),6 = 26.37 eel ® 
e. Average Wmding Temperature 




= (R XV_HOT! RXV_COLD)'" (234.5 + 23) - 234.5 




= ( 5.983/ 5.065 ) ,.. (234.5 + 23 ) - 234.5 = 69.67 [t:] ® 
f. Winding Temperature Gradient 




= ( (5) - (2) ) '" ( IR IISR )16 




= (69.67 - 52.00) '" ( 198.81 1202.20 )16 = 17.20 eel (§:) 




g. Winding Temperature Rise 
= (4; +, eg') 
= 2(i~7 + 17.20 = 43.57 [,el -------------1---_ ....... 




3. Measured Hot Resistance ( m-ohm/sec. 1 




Time 140 170 200 230 260 290 320 350 




HV 512.238 511.682 511.111 510.792 510.710 510.140 509.879 509.432 




:\\' 5.959 5.954 5.953 5.950 5.936 5.930 5.928 5.923 




Order No:' 




380 410 440 




509.19} 508.7:;7 50R.1'14 
.. _-




5.922 5.912 I 5.908 
L_ 
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• 100 toO 300 400 500 




Tim. [see.) 




( Hot Resistance of HV Winding] 




Used Instruments . Transformer Test System 2285C 




Date I 




. . .. , , . . , . . . . . . . . . . .. , . . . . . ... 
~ ,.¥-~, '§ .... ~ ... ~.~-... ~ .... § ..... ~ .... ~ .. '.~-... §. ;~.~ .§~::.~~:.:~.::.~~ 
'= f·, .. ............... ..,,:: .. ~ 
" h+--;-+' ''';-;-;-i-.. ~'-'". +C. ''';-;-;.'-'".';'''; •• ~ • .;...;: :-i-: '-H-H-+-';'++;: :'-'":';"';: :,-,":' ~ 




~~~~ .. ~~ .. ~.~~~-~ .. ~~~~.~~..;... 




••• 200 3 •• 




Time [sec.] 




• 00 




. . 
, .. .., 




so • 




[ Hot Resistance of XV Winding 1 




@ Result: 




ested By I 
A4(210 x 297) 















·""T'. OrderNc 




Humidity 70 [%1 




Air Temp. . 2t [."C ) 
"-




Oil Temp 23 ["C) 




Measured Value Corrected 
Connection Supplied Voltage [k V] %PF 




mA Watt %P.F C [pFJ Jat ~~O t) 




CI-[ 10 20.980 0.646 0.31 5557 (Ul 
"-




CHL 10 35.310 0.821 0.23 9367 0.23 
"-




Ct 10 19.550 0.610 0.31 5186 CUI 
- --




CLT IO 73.540 2.:'97 0.33 19507. 0.33 
--




CT 10 71.470 2.558 0.36 18959 I (i 36 




CU[ 10 1.060 0.026 o :?~) 
-·~·~~·)--··,···:\-·-r ... ---. ·"1-··-




)", ./.-1 I !'..J 
~--.-. -_ ....•. , .. " , .- . ._ .. 




Acceptance Criteria: Bclo;,1' 0.5% 




~ Result:.' 




Used fnstnllnents DOBLE Test Set: M-4300 ( DOBLE, USA. ) 




I 
~--------------~----------- I 1 sled By Date 




A4(ZlO x 297) 















Order No_ 
------ .-.. - _ ... _-- -~------------t-------------




1. Measured Value 




1R Condition Voltage [V} 




ONAF (125MVA) 210 




Clment [A] 




36.42 




Loss[W] ~ 
5190' ~ 




2. Total Aux. Loss 




Space Heater Loss ------------------------------------------ -------------------------------- 100 [W] 




Illuminating Lamp -----------------------~--------~--------- ---------------------------- 60[W] 




-. Total Aux. Loss at ONAF (125MVA) Condition -----~---c------- ----------------------------- 5950 [W) 




~ Result: 2 




Used Inslnllllents Power Meter: 133964-0004 
1--.... _-----+---




1 Date I ested By 




A4(210 x 297) 















Order No : .~: 




- Division 
Measured 




%ZO 
Voltage (V) Current (A] 




ZlnO 1051 33.904 H-~ 7.96 




Zins 1094 52.797 H L 11.91 i 




87.690 Z2nO 11.09 
L-__ ---'-______ -L-______ '-_____ ._ .. _ ... _ . 




M L 3_83 I _________ . ___ . ____ . ___ .... _ .. _ .. _J 




-. Test Circuit 




HI 




T [] 
~Im 




I 
@ Result: 




Used Instruments Power Meter: -133964-0004 




Date I ~ sted By I 
A4(210 x 297) 




48 















I 




I 
I 




! 




Order No : 




-. Pressure Test 




Time Ambien Oil Temp. Pressure 




Start 21. May.2003 20:30 2 ['tl 0.44 kg/an' 
~------+-------------------------+-------~-------+--------~~~.----




Fini~h 21. May.2003 20:40 2 ['C] 0.44 kg/an' 




-. Oil Leakage Test 




Time Ambien Oil Temp. Pressure. 
~-----4--=-------------------~------~-------+----------~~--.. ----. 




Start 21. May.2003 20:40 2~ ['C] 0.35 !fr.-Jan' 
~----t---------------+-----+------+----~~-... - .. -




Finish 22. May.2003 09:00 I ~ rel 0.34 [(g/an' 




@ Result :. 




~ __ U_se_d_I_n_st_ru_l_ne_n_ts __ +-p_re_s_sm_C_G_al_lg_e_:_7_10_7_1_3_-1_TI ___ -+ _______ r-I _______ ~. 
Date lested By :=:J 




A4(210 x 297) 




4-1 















Order No .• 
--_ ................ _.,,"-------------+-----------




Ambient Temp.: 21 rC I 
Measured 




Connection Remark 
Division Current [lOA] 




Hl-HO 29.040 




Star (Y) H2-HO 20.140 
I----------J.-------.. ----- .- ....... _._-_._-_. __ ... _-_ ...... , .. ' -... -..... -




H3-HO 29.380 




Acceptllnce Criteria :.Below 1.0 [AJ 




[!] Result : 




Used Instruments DOBLE Test Set : M-4300 ( DOBLE, l ~A ) 




Date 
I 
I 




~ested By 




A4(210 X 297) 















[!] PANEL TEST 




1. ANNUNCIATOR LEITERING 




NO. ANNUNClA TOR LEGEND RESULT' 
. 




Al Loss of AC Cooling Power 
-. 




------. ---.. -----




A2 Oil Over-Temperature .. 




A3 Winding Hot-Spot ~ 




A4 Oil Level 
-




AS Buchholz Relay -




A6 Loss of AC-Station Service 




A7 Over-Temperature 




A8 Winding Hot-Spot 
--------_ ..... . - .- .. -_._- .- .. _ .. 




A9 Oil Level 




AIO Buchholz Relay 
--




All Pressure Relief 




A12 Spare 




Checked by : j 




- -




J 




\:)\ 















2. CONNECTIONS BETWEEN EDIOOS MOTOR DRIVE 1 tNIT & LOCAL CONTROL PANEL 




LCP EDIOOS DESCRIPTION RESULT 




TM4 XI.l7 
OL TC SOllRCE TRIP 




TM5 XI.l8 
TM6 X 1.19 




CAM OPERATED NON DIRECTIONAL ~ I WCONTACT 
TM7 Xt.20 




TM8 XI.21S 




TM9 X1.241 LOCAUREMOTE SWITCH CONTACT 




TMIO X 1.242 
TNI XI.144 




TN2 X 1.169 
AUTOMAiflC CUT OUT CONTACT 




TN3 X 1.143 




TN4 X 1.16B 
TN7 X'I.l55 . 




. '-
TNB Xl.lBO TIMING RELAY CONTACT 




TN9 XI.IBI 




TNIO X 1.276 




TNII XI.299 CAM OPERA TED NON-DIRECTIONAL /WCONTACT 




TNI2 XIJOO 
TQI X 1.277 




TQ2 X 1.30 1 CAM OPERATED NON-DIRECTIONAL IWCONTACT 




TQ3 X 1.302 




TQ4 XI.2BO 




TQ5 XIJ07 CAM OPERA TED DIRECTIONAL S/W C bNTACT 




TQ6 XI.30B 




TQ7 X 1.2BI 




TQ8 X 1.309 CAM OPERATED DIRECTIONAL S/W C bNTACT 




TQ9 XI.310 




TRI X 1.272 
TR2 XI.291 END POSITION SIGNALLING S/W CON ACT 




TRJ X 1.292 I 
TR4 X 1.273 I 
TR5 XJ.293 END POSmON SIGNALLING S/W CONl ACT 




TR6 X 1.294 --~ TR9 X 1.1 05 FILTER OVERPRESSURE INDICATlON 




TSI Xl.lOB 




TS2 
FILTER IN OPERATION 




X 1.1 10 




TS3 Xl.I09 
FILTER SOURCE TRIP 




1'S4 XI.III 
TS5 S3BM.1 




TS6 S38M.2 POSITION TRANSMITTER MODULE RE ISTOR(33X 10 OHMS) 




I TS7 S38M.3 




OIL FILTER UNIT MOTOR TERMINAL BOX - ED 100S 




Ul XI.81 




U2 XI.B2 POSITION TRANSMITTER MODULE RE [STOR(33XI0 OHMS) 




Z2 XI.83 




Checked by - --




~L 















3.109-110-01 ELECTRONIC TEMPERATURE MONI TOR & COOLING CIRCUIT 




ELECTRONIC TEMPERATURE MONITOR 




CHECKPOINT RESU /-,T REMARKS 
. . 




MODULES ( 




SCADA OUTPUT BY ORDER FORM 




RELA Y OUTPUT CONFIGURA nON 




COOLING CIRCUIT 




CHECK POINT RESU ~T REMARKS 




43AFI - MANUAL :-- 12 UNITS OF FAN OPERATE 




43AFI - AUTO & OVER THAN 55 (WTI) 12 UNITS OF FAN OPERATE 




43AF2 - MANUAL 8 UNITS OF FAN OPERATE 




43AF2 - AUtO & OV£R THAN 65 (WTI) 8 UNITS OF FAN OPERATE 




; 




FOXBORO CHART RECORDER OPERATION 




CHECKPOINT RESU T REMARKS 




Pt 100 OHM INPUT OPERATING CONDITION 
I 




BECKWITH M-2001B - EOIOOS OPERATION 




CHECK POINT REMARKS 
I 




RAISE I TO 16R 
I 




LOWER TO 16L 
- -




) 




Chec ed by 
--




~3 















Order No : --. -. 
- -- -- ---- --




Gas-in-Oil Analys is Test 




Customer 
I 




Sampling D te . . 
Tk R.1ting TI '0I125MVA. 242127.24f14.2kV Analyzing I ate 




- .. - _.-
Order No. 




~ 




Remark Before Dielectric Test 
--




, 




I 
Analyzing Resul! 




Gases Caution (ppm) Abnormality (pp~n) 
Value (ppm) Judgment 




H2 400-800 801-1200 0.0 




02 - - 31224.9 -
.. -




N2, - - 95259.0 -, 




CO2 - - 60.:1\ -
.-




C2H4 
300-750 7Sl-LOOO 0.0 




( Ethylene) .. -
C2H6 




250-750 751-1000 0.0 
(Ethane) -_ .. -




C2H2 
( Acetylene) 




25-80 81-100 0.0 
--"-




CH4 
250-750 751-1000 0.6 




(Methane) "-
CO 400-700 701-1000 1.4-




TOTAL - - 126547.0 -
~ .. -




TCG 1000-2500 2501-4000 2.1 




) 




Used Instruments Gas Chromatograph CC302 SGI088 
-- .. -




I I Dflte '~ted By 
-- -. 




54-
A4(210 x 297) 















Order No ~ 




Gas-in-Oil Analy~is Test 




Customer T Sampling D, te .-- - ._./ 




TR. Rating 75/100/125MVA 242127.24/14.2kV Analyzing D~te 




·1 After Dielectric Test 
L--___ -'- ___ .. . .-. _. ________ .l....-___ +---' ____________ --' Order No. Remark 




Gases Caution (ppm) Abnonuality (ppm) 
Analyzing Resul~ 




r.,ralue (ppm) Judgment 




H2 400-800 801-1200 0.0 




02 - - 11174.5 -
.. -




N2, - - 96960.0 -
.. -




CO2 - - 53.7 -




C2H4 
300-750 751-1000 0.0 (Ethylene) 




C2H6 
250-750 751-1000 0.0 (Ethane) 




-
C2H2 




25-80 81-100 0.0 
( Acetvlene ) .. -




CH4 • 
(Methane) 




250-750 751-1000 0.6 
.. -




CO 400-700 701-1000 0.6 
_.-




TOTAL - - 128189.5 -




TeG 1000-2500 2501-4000 I.2 
--




Used Instruments Gas Chromatograph CC302 SG l088 




~---D-at-e-----~--------~======I======~::s-t-e=d=B=y=======l==~-__ --· .---.==== 




55 
A4(210 x 297) 















Order No : 




Gas-in-Oil Analy~is Test 




Sampling Dc e ;_ 
~------+- ------ --------------r-------+-~------------------~ .. -----




Analyzing D,te :..,. , 




Customer 




TR. Rating 751100/125MVA 242127.24/14.2kV 




Remark l Aft~r~perature Rise Test (l25MVA) 
"'---'-'- ........ __ . __ ._--




Order No. 1 




Gases Caution (ppm) Abnoml2.lity (ppIll) 
Analyzing Result. 




~lue (ppm) Judgment 




H2 400-800 801-1200 0.8 




"-
02 - - 6020.6 -




--
NL - - 15072.3 -




-_._ ... _ ....... ... - .. - ... . , 




CO2 - - 26.4 -




.. .. -
C2H4 300-i50 751-1000 0.0 




(Ethylene) .. -
C2H6 




(Ethane) 
250-750 751-1000 0.0 




--
C2H2 




25-80 81-100 0.0 
( Acetvlene ) ---------




CH4 
250-750 751-1000 0.0 




(Methane) - .. -
CO 400-700 701-1000 5.0 




.. .. -
TOTAL - - 21125.2 -




'--




TCG 1000-2500 2501-4000 5.8 
--.. -




Used Instruments Gas Chromatograph CC302 SG 1088 
~--------------+--- --.-----~---------.------




_____ L-l _____ ~~st_ed_B_Y ______ IL_ __________ ~ Date 




A4(210 x 297) 















Order No : .. 




Gas-in-Oil Anal) sis Test 




Sampling D~te Customer .: ' ,T 




TR Rating 175/~~5MV:--'A-2-42J-27-.2-4-1l-4-.2-k-V-+-A-na-l-YZ-in-g-: I+a-te-+-1-------~---"'---1 




Order No. I 
L--___ ~ ___________ -'-___ +_--'-----------.... - _ .. __ _ 




Remark After Temperature Rise Test (75 MVA) 




I 
Analyzing Resul~ 




, Gases Caution (ppm) Abnormality (ppm) 




Value (ppm) Judgment 




H2 400-800 801-1200 0.9 




02 . - - 6326.3 -




N2, - - 15284.2 -
--- . 




CO2 - - 28.8 -
C2H4 




300-750 751-1000 0.0 (Ethylene) 
-




C2H6 
250-750 751-1000 0.0 




( Ethane)· 
C2H2 




25-80 81-100 0.0 
( Acetylene ) 




CH4 
250-750 751-1000 0.0 




( Methane) --
CO 400-700 701-1000 5.2 




-




TOTAL - - 21645.5 -
f-- . --.--




TCG 1000-2500 2501-4000 6.1 




Used Instruments Gas Chromatograph CC302 SG 1088 




Date I T sted By 1 
L---_-'---__ ~--+-_ _____'.___-




A4(210 x 297) 















Order No.1 
.. 




1. Rating 




Rated Current 




Pr imary 




1200/1000/900/800/600/5001 
400/300/200/100 A 




2. Test 




No. Test Items 




1 Marking and Structure Check 




2 Polar i ty Test 




3 
Power-Frequency 
Withstand Voltage Test 




4 Induced Voltage Test 




J 




5 
Accuracy Test 




(Current1.0In,Burden1.0Bn) 




6 Exciting Current 




Appl ied Standard 




BeT Test 




I BCT Ser ial N( . I 




ACCl racy Class 
Secondary 




5A C400 




Acceptal ce Cr iter i a 




-




Sha I I be Sub t r ac t i ve 




Secondary Winding to E, rth 




800V/18Sec .. 416Hz 
-




Ratio Error ('Yo): ~ 10 




Phase Oisplacement(min . ) ± 60 




-




ANSI C57. 13 I Tested by 




S8 




- -




Rated Burden 




l00VA 




2.5kV/1min. 




I 




Frequency 




60HZ 




Result 




, 




I 




-




" ... 




M(210x 297) . 




-
., , . 















Class : C400 , Rated Burden : 100VA 




Er ror Ratio Error 
Phase Angle Exci t ing 




Rated Secondary Displacement Current 
Serial 




Current . Winding (Q ) 
No 




Rat io LOin 1.01 n 
Burden 431 V 




13"C 75t ~ 1.0 ± 60 . 
1200/5A 100% -p .09 1 




lOOO/SA 100% - ().14 2 




900/5A 100% -p.16 ) 2 




800/SA 100'!. -p.19 '.i> v 




600/SA 100'/. - P·31 4 
lOS19 0.450 0.S62 




~.43 
0.195 A 




500/SA 100% - 6 . 
400/5A 100'/. -p.91 13 




300/5A 100% - .35 10 




200/5A 100% - -




laO/SA 100% - -




'1200/5A 100% -D.14 ") 1:_ 




lOOO/5A 100% - D.18 :3 
gOO/SA 100% -p.20 3 




800/5A 100% - .24 4 




600/5A 100% - .38 9 
0.2S2 A 10520 0.450 0.562 




500/SA 100% - .54 11 




400/SA 100% -v.72 6 




300/SA 100% - .65. 20 




200/SA 1000/. - -




100/5A 100% - -
1200/5A 1001- - .12 3 




1000/SA 1000/. - .16 2 




900/5A 100"1. - . 19 3 




BOO/SA 
) 




100% - .23 4 




600/SA 100% - .36 7 
0.234 A 10521 0.451 0.564 




500/5A 100% - .51 10 




400/5A 100% -, .86 11 




. 300/5A 100% - .60 18 




200/SA 100% - -




100/5A 100% - -




A4(210x 297) 




-















Class : C400 , Rated Burden : 100VA 




Rat! Error 
Phase Angle Exclt Ing 




Rated Secondary Error Olsplacement Current 
Ser·lal Current Winding (Q ) 




No Ratio 1 Oln 1.01n 
Burden 431 V 




13t 7St ~ 1.0 ± 60 . . 
1200/5A 100% -( .11 1 




10qO/5A 100% - '.15 1 




gOO/SA 100% - . 18 2 




BOO/SA 100'1'. - .211 3 




600/5A 100% - .35 6 
10522 0.450 0.562 




101~% 
0.210 A 




500/SA - . 48 8 . 
400/SA 100% - .78 8 




300/SA 100% - .45 12 




200/5A 100% - -
lOO/5A 100% - -




1200/SA 10Oer. - .1:2 1 




100O/SA 100% - .1:6 2 




gOO/SA 100% - .19 2 




. BOO/5A 100% - .22 3 




600/SA 100% - .3S 5 
10523 0.450 0.562 0.222A . 




SOO/SA . 100% - .49 7 




400/5A 100% - .82 B 




300/5A 100% - .50 12 




200/5A 100% - -




100/5A 100% - -




1200/SA 100% - .09 1 




1000/SA 100er. - .13 1 




900/5A 100% - .1S 2 




BOO/5A 
J 100% - .18 2 




600/SA 100'. - .28 3 
10S24 0.451 O.S64 0.196 A 




SOO/SA 100'. - .40 S 




400/SA 100er •. - .68 S 




300/SA 1000/. - .2S 7 




200/5A 10(w. - -




lOO/SA 100% - -




A4(210x 297) 
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I CT Excitation Characteristic (Jurve Data (60Hz) _I 




Sheet No 059 Manufacturer Serial No 
--




Rated Primary Current(A) 1200 
Ambient 13 




Over Current 
'N > 20 Temperature (t) Factor. 




Rated Secondary Current(A) 5 Secondary Windino 0.4500 at 13t zt(a ) 
Rated 




C 400 100 (VA) 
Resistance (Q ) 




0.5627 at 75t Burden le(A)at-




Calculated 
44.5 Calculated Ratio 0.19 - Ese(V) 




Over Current Factor Er ror (%) 
Exci t ing 




Cur rent (A) 
Exciting 




Vol tage(A) 




} 000 




100 




Exciting 
Votage 




(V) 




10 




0.01 0.02 0.05 0.1 0.3 5 




20.0 40.0 134.0 340.0 532.0 612.0 858.0 




lCT Excitaion Characteristic C ~rve(60Hz) 




~~~~~~r~~t~T~H~~n ~~~~~~T~~~~~~~~~~~~~ :~~ 




~:rJrnmCjTfI··' i :::JJJffE!: 




~
.::::: :;:::: i' .~::;::;::;:~~ ::: ::::1: :::;:::;: :~:i:~ :;: ::: ::::;::::;:: j ::::::::;:~ j 
.. __ .. _ .. -,- .... _ .. _ ... _ -.- ..... -..- r... .. .. __ - .. _ .. __ - -.- _ ............... r -,- .... __ ... _ -.- _ ...... __ ... -.- ~.~ .. -,. • 




~---p--:--- !--~--:--:---:-~~ .. ---- .... !- .. --:- .. -~-~-~-~ -:- -------.----~--~--:--:-~-~! 
.. - p - - - -.- ... - - ... - -- - ...... - ~.. .. - - - - - - ...... - .. - - -- ......... -.. -- - - .. - - - -- .. - - ~ - - ~ - -.- -.- .... ,.. .. 




• I • • • • •• • I •• ,. • • ••• 0 •• 
_ .. _ _ _ _ .. _ .... __ 4o" ______ .... .. __ .. _ .......... _ .. _ .. ___ ..... _.. __ .... ___ ....... _ .... _ .. __ 4 __ • __ 0_ .. _ ~ ... 




o 0...... 0" . .. . . ...... . 
• ....... 0 ••• • •• • • •••••• 




- .. - - -.- -- -, - -,- -0--' -.-" -------,- ---,---,·-,·"-r -.- -- ---- -.- - .. -, .• ,--.- -.- "'\-r' • • • • • ••• .., . o. , •...••. · ....... . ..... , , ..... . 
• • • • • • •• .,. I •• • .., ••••• --.-- .. -.----';'--~- ... -.. -.-:':. --_ .. _.';'----.- .... -.;-;-. -.- -------.----;--,--,--,--.-.; · . . . . . .. . .. . . .. . 
•• , "' I I .. . . .. . . . . " . .. "" ...... , 




~ - . --- .'. --- -- --"- -"- ~- ~ ----- -- ...... -' .... '-.. .. .. 
.. .. .. .. .. .. . ',. .. .... .... .. -:- -:- -:- ~ .............. .. .... -:- ... :.... .. .. 
............ -,-...... .... .. -r- -r-"'- ....................... -,-".'" - .. -.. .. . . . 




- .... -.- -0 -.- .. - - - .. - - - - - .. -,-" -,-" - -
o •• .. , • .... --0- -.- -0- '\ - ...... --- .... - -,-" -.- - - -




....... _ .. -:- - _ .. 




....... :- ... J' .... _ .......... _ .... -'_ ...... -· .. 




0.01 




· .. · . 




0.1 




. . 




Exciting 
Current 




(A) 




. __ .... ___ ... _ _ .. __ . --- .. 




-.- -_ .... -- -.-" _.. -- - -.- -.- -: .. 
_'. .. .... - .. - _0. __ .. .. .. __ 0_ .. ' • .} .. 




.."- .... _ .... _ ..... - - - _.. .. .t. _ ....... _ 




10 




4.3089 




0.195 




430.9· 




10 




958.0 




I 




J 




A4(210x 297) 















l CT Excitation Characteristic (~urve Data (60Hz) I 
I 




Sheet No 059 Manufacturer Serial No 
--




Rated Primary Current(A) 1200 Ambient 13 Over CUrrent 'N > 20 Temperature ('C) Facter • 




Rated Secondary Current(A) 5 Secondary Winding 0.4500 at 13'C Zt (Q ) 




Rated 
C 400 100 (VA) 




Resistance (Q ) 
0.5627 at 75t Burden le(A)at-




Calculated 
44.2 Ca Icu I ated Ratio 0.25 - Ese(V) 




Over Current Factor Er ror(,.,) 
Exciting 0.01 0.03 0.1 0.3 0.7 2 5 Current(A) 
Exciting 12.0 49.0 256.0 486.0 570.0 690.0 856.0 Vol taQe(A) 




lCT Excitaion Characteristic Cl rve(60Hz) 




Exciting 
Votage 




(V) 




10 




............ ,.,,....... .. " .. _'. -'-"'." " .............. ,. ....... ',. .... "- .. " .. I.\." t-
o •• I. •• I.' •••• , 




.... -_ .... -.- ...... -- ....... -- ... -,.. ........................ -.- .. -~ ............. ... · ... '" .., .... , 




.... - ..... -.- ............... _ ..................................... - .... _ ............. -
• •• I. •• • ••• I ••• 




• •• • ••• I •••••• ' --.-----: ...... --:--:--:--:-:: -------:----;---:--:-:-::1: 
--",---- . . . . .. ", .... , 




- - '; - -." -.- -.',- '; - - - - -, -; - - - -,- - -.- -"i - i -; -I"~ 
, , . ,., ., 
, •••• I 




, ... , . . . . . .. 




.... ......... ' ........ r. ........ _' .... '. J .. \" 




......... 
...... ...... _._ .................. __ 0- ~_ ... . 




....... 
.. -. - - - -0· - - - r - - 'I - -.- -1- "I-" 




•••• 0 o. 
• 0 0 ••••• 




- - - - - - -.- - - - i - -"i - -1- -1- -0- f '; 




, . . . '~'++-----' -' -'-' -' -' -1' 




-_. ---.;---- -_!_.'--'--'. 




-------.----
--i--,--,--,-




0.01 




. - - . --- --- -:- - -:- - - ~ -;. -: - -
'I .- - - - - - _. - -.-' -~. - 'I -, "O-, , .,. --------- _ .. ----, , ... 




• , •• 0 




1 - - - - - -. - - - -,- - -.- - -,.:- ".--




0.1 Excitina 
Current 




(A) 




-- _. -- -'-' - - ... 
-------,---- -- --:--:-




-------,----




----.- --:- - --




-- - -,- -.-




. , 




.. 
10 




4.3089 




0.252 




430.9 




10 




952.0 ! 




I , 




M(21OX 297) 
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~ CT Excitation Characteristic ~urve Data (60Hz) I 
Sheet No 059 Manufacturer Serial No 




Rated Primary Current(A) 1200 
Ambient 




13 
Over Current 




N >20 
Temperatu~e ('C) Factor. 




Rated Secondary Current(A} 5 Secondary Winding 0.4510 at 13'C Zt (0 ) 




Rated 
C 400 100 (VA) 




Resistance (Q ) 
0.5640 at 75'C Burden le{Alat-




Calculated 
43.7 




Calculate1 Ratio 0.23 - Ese(V) 
Over Current Factor Error(%) 




Exci t ing 
0.01 0.03 0.1' 0.3 0.7 2 5 Current{A) 




Exci t i ng 
12.0 44.0 274.0 508.0 570.0 694.0 854.0 Vol taoe(A) 




ICT Excitaion Characteristic ( urve(60Hz) 




,1000 




100 




..... ____ . __ . ___ 0-- __ • ________ ... _4 __ •• _ ........ Excitinc 
Votace 




(V) 
-------,- --1'-- . . . . '" 




- -,.. -r '"\--, .. - - ... - _. r - - - -.- - .,' - .. -, -,. -r 
..... -------,----,--,--,--,-,,-, 




10 




i 




I 
\ 




. . · . 
.--------




-------.,--.!-- _ ,'p p', p' .. ~.t _ .. _ .. .. .... .. .... ,' .... ',.. .. .. . . . .. . . 
, . .. . .. . . 




......... - -.-" .. -;' - - - -.- -.- .,. i -; - .. - - - _ .... _ .. -.- - -.-" - -· . . ... , .. 
- - .. - .. - -.- - .... '; -. .. -.- -.- -.- r '1 - - - - - - - - - - -,_. -,- - - -· . ______ .' ___ .1 •• 




_ ...... :- ... :)0' 




0.01 




.. .' .. -' .. ,'." ~ -, ..... --" ....... ' ..... '.-. . . .. . . 




0.1 Excitinc 
Current 




(Al 




. ..... . ------ -,- - --; --; - -.- -.- -. -.-




-.- ----------- -- - -.- -.- -.-




-,_ .. ,,--,----




.. 




10 




4.3097 




0.234 




431.0 




10 




942.0 




M(210x 297) 















l CT Excitation Characteristic (~urve Data (60Hz) J 
-




Sheet No 059 Manufacturer Ser ial No 




Rated Primary Current(A) 1200 Ambient 13 Over Current 'N > 20 Temperature (t) Fact<>r ~ 




Rated Secondary Current(A) 5 Secondary Winding 0.4500 at 13t Zt(Q ) 




Rated 
C 400 100 (VA) 




ResistaJ}ce (O ) 0.5627 at 75t Burden le(A)at-




Calculated 
44.4 Calculated Ratio 0.21 - Ese{V) 




Over Current 
Exci ting 




Current(A) 
Exci ting 




Vol tage(A) 




1000 




I 
L 




100 




Exciting 
Votage 




(V) 




10 




Factor Er ror (%) 




0.01 0.03 0.1 0.3 0.7 2 5 




12.0 50.0 312.0 528.0 576.0 696.0 852.0 




ICT Excitaion Characteristic C rve(60Hz) I 




......... - ...... -.- - ...... 
.... ' .... J ... J ... \. ~ · ...... . -...... -...... -> ......... ~ ...... ~ ... <- -:- ~ ... :- ! 




· ..... · .... . _ ........................................ _.- .'_ ......... '" 




· ..... . _. -_ .. --- ---.. -- .. --.- -.- .... ~ .. :=: :: ::mc::: ::,:::[,~ ::,.::,:~, ~,; 
1------+---;--+-1:/,.......,...-7-7 ~ ~H-~--:__-;--7----+--C:-;-H-H- ---'----'---7" -;-' .'_C_'--'_ 




-:::::::::~~ ::::::: :::::::::::~:~:~~ ::::::::::::~::~::::::::::::~ 




, , , 
• , 00" 




- --_ ..... ', ---




--r-r,-r~ -----.- ---~---r·~-'-r' 
__ .......... "', _____ ._ ----,--- .... .1 • .1.1.", 




• • 0 ••• 




o • 0 00' 




• •• I •• · ..... .. _. -.- .. -.- -. - .. -.-. 




. .., . -: -_ ................ -.-" -.-" - -.--. .. . , -_ .. _ .... -.- --- ...... -.- -0- -.- 'It - .... - ..... .... - -.-" -.- - .. - i-, 




-. _.:- -~ ,- : ----. -. 




0.01 0.1 




.. _ .. _0- _ el ..... _'- ~ 




Exciting 
Current 




(A) 




-- -- ---,-- ...... t ...... , ... -,- -,-,.'-, 
...... _ ....... ".'_ ................. , .... '. a' • .J_ \.." . '. , , . , " · , ... " ------ ... -_.- ... _._ .......... _ .. .. 




• • 0 ••• 




- - - - - - -.- - - - r - .. 1 - -.- -.-"It- r T · .... . · .. , .. . 
• 0 • , •••• -------.----,--.--,--,--.-,., 




--" .. _'- -:-
.. -_ .... --,- -- - .... .. -.- -.- ".-
.................. -,- ......... 




10 




4.3089 




0.210 




430.9 




10 




956.0 




M(210x 297) 















l CT Excitation Charact~ristic Curve Data (60Hz) I 




Sheet No 059 Manufacturer Ser ial No 




Rated Primary Current(A) 1200 
Ambient 13 Over Current N > 20 Temperature ('C) Factor. 




Rated Secondary Current(A) 5 Secondary Windin~ 0.4500 at 13'C Zt(Q ) 




Rated 
C 400 100 (VA) 




Resistance (Q ) 
0.5627 at 7S'C .Burden 1~(Alat-




Calculated 
44.1 




Calculated Ratio 0.22 
- Ese(V} 




Over Current 
Exciting 




Cur rent (A) 
Exci t ing 




Va I tage(A) 




1000 , 




100 




Excitino 
Votaoe 




(Vl 




10 




Factor Er ror(%) 




0.01 0.03 0.1 0.3 0.7 2 5 




13.0 50.0 294.0 518.0 582.0 700.0 860.0 
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ICT Excitaion Characteristic ( urve(60Hz) 
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I 0.01 0.1 Excitino 
Current 




(Al 




10 
I 




i 




L 
t 




4.3089 




0.222 




430.9 




10 
I 
i 950.0 
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leT Excitation Characteristic Curve Data (60Hz) I 




Sheet No 059 Manufacturer 




Ambient Rated Primary Current(A) 1200 Temperature (1C) 




Rated Secondary Current(A) 5 Secondary Windino 
Rated 




C 400 100 (VA) 
Resistance (Q ) 




Burden 
Calculated 




44.6 
Calculated Ratio 




OVer Current 
Exciting 




Gurrent(A) 
Exci ting 




Vol taoe(A) 




1000 , 




100 




Exciting 
V9tage 




(V) 




10 




Factor Error(%) 




0.01 0.03 0.1 0.3 




18.0 67.0 336.0 534.0 




leT Excitaion Characteristic C 
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- .. - -.- - -0-" 




... -,'. - -'_ .. 




Exciting 
Current 




(A) 




Ser ial. No 
- -




OVer Current 13 
Fact~H ~ 




-N >20 




0.4510 at 131C Zt(Q ) 4.3097 




0.5640 at 751C 
le(A)at-




0.196 




0.20 - Ese{V) 431.0 




0.5 2 5 10 




562.0 712.0 870.0 960.0. 
--




rve(60Hz) 
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BCT Tes 




. . 




Order No.1 I BCT Ser ial N . I 
. ~ 




1. Rating 




Rated Current 
Acc racy Class Rated Burden Frequency 




Primary Secondary 




500 A SA C200 50VA 60HZ 




2~ Test 




No. Test Items Accept a ce Cr iter ia Result 




1 Marking and Structure Check -




2 Polarity Test Shall be Subtractive 
I 




Power-Frequency I 
3 Secondary Winding to E r th 2.SkV/1min. , 




Withstand Voltage Test 




~ 
4 Induced Voltage Test 400V/18Sec .. 416Hz 




-I , Rat io Error (%) : S 10 
5 




Accuracy Test 
(Currentl.0In.Burdenl.0Bn) 1,-




Phase Oisplacement(min ) : ±60 
. 




I 




6 Exciting Current -
\ 




I I 
. 




Appl ied Standard ANSI CS7.13 T sted by " 
-




M(210x 297) 




-
-















:~:;1~;:.:;i;::~~t· ··\·hf~~~:'! "', .. , ~: . 




. ""'>:. : 




Class C200 • Rated Burden . SOVA 




Error Ratlp Error Phase Angle Exci ting 
Rated Secondary Displacement Current Ser ial Current Winding (Q ). 




No Ratio 1-Oln 1.Oln 
Burden 213 V 




13t 75t ~ 1.0 ± 60 . ~ 




10525 SOO/SA 0.203 0.253 100% -p .51 2 0.312 A 




~i----+-------r-----r-----r------+----4------4------------~----~ 
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I CT Excitation Characteristic ~urve Data (60Hz) I 




Sheet No 059 Manufacturer Ser ial No 




Rated Primary Current(A) 500 Ambient 13 Over Current 
N > 20 Temperature ('t) Factnr ~ 




Rated Secondary Current(A) 5 Secondary Windino 0.2030 at 13t Zt(Q ) 




Rated 
C 200 50 (VA) 




Resistance (Q ) 
0.2539 at 75t Burden le(A)at· 




Calculated 
32.7 Calculated Ratio 0.31 - Ese(V) 




Over Current Factor Error(%) 
Exciting 0.01 0.03 0.1 0.3 0.7 2 5 Current(A) 
Exci t ing 




2.0 10.0 54.0 212.0 272.0 297.0 323.0 Vol taoe(A} 




rCT Excitaion Characteristic C rve(60Hz) 




woo 
... - ~ .... -,- ...... ~ - .. - -.- .'- -.- ,... -. - - - - - r - ....... - - -,., - , - , .. ,. .-'" - - .. - .. -.- - - - • - .... - -.- -.- ... - ,. .. 




.. -- .. -- .... - - -... --.... -.- -.- .. -... .. -.... ---. -.. -... ---~ -...... -.... - -- - ---... ----. -.... --.- -.- ... -,. .. ______ .. ' ____ • __ ~ __ .... _ ....... _'-1 ______ • ,, ____ • __ .. 1.. .... _ JJ _'-'" '- ______ ..... _ ...... _ .. .1 __ ' __ ._ ... _'- .. 




, •••• , •• • •••••• , , ••• I • " -- --- --.- -- -; -- -.--.- -.--.-r1 .. ----- -r--- -.-" -.- - ,-,-; -•• - .. ---- - -.- - - - f--'--.- -,- -.-'-1 
_______ , __ .. _I .. _J __ • __ • __ '_I.J _______ L ____ • .. __ , __ J_ J .. '- -' ' .. _______ • .. _ .... L __ l __ • .. _._ ~_"'l 




· .. , I. I. . ...... , ., ..... . 
. -_ .. --- -:- _ .. _;- -~--:- -:- -: .. ~ ~ ----- --;----:- --:--: .. ~-;.-::- -.. -----:-._- ~- -~ --: .. -:- ~-:- ~ 




· . . . . • .. .•. .~' .~. 'W:" ~~~ .. ~ ... ~ .. -.~ .. """';"";":":'::':: ''''~)~A::.r:·'' . : : : : : :: 




100 ;;!:;;;,;;UJr~; ~~lr;;r'l [ ::;;;:;;J;;~T~,;,I 
Excitino 
Votaoe 
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10 
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0.01 0.1 Excitino 
Current 




(A) 




10 




2.1382 




0.312 




213.8 




10 




350.0 
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'.!¥.. .... :. 
·~~i . .: 'T:.;'~'f::·: . ')1:~': ..... :- . 




. . 




BeT Tes -




. .. 




Order No. BCT Ser ial N . 




, 




1. Rat ing I . 
Rated Cur rent 




Acc racy Class Rated Burden Frequency 
Pr imary Secondary 




4000 A 5A C200 SOVA 60HZ 




; 




; 




2. Test 




No. Test I terns Accept a ce Criteria Result 




1 Marking and Structure Check -




2 Po I a r i t y T es t Shall be Subtractive 
t 




1 
3 




Power-Frequency Secondary Winding to E rth 2.SkV/lmin. Withstand Voltage Test 




~ 
4 Induced Voltage Test 400V/1BSec .. 416Hz i' 




-j I Rat io Er ror (%) : ~ 10 
Accuracy Test 




5 (Current1.0In.Burden1.0Bn) 
Phase Displacement(min ) ± 60 




6 Exciting Current -




I I 
-




Appl ied Standard ANSI C57. 13 T sted by 
I 




A4 (21Ox 297) 




., -
~ . 















.' .~ " (; ... - . .. {};., . .< ' -
-.f.' 




Class : C200,. Rated Burden : 50VA 




Er for Rat II Error Phase Angle Exciting 
Rated Secondary Displacement Current 




Serial 
Cur rent Winding (Q ) 




No 1.0 In LOin Rat 10 Burden 256 V, 
13t 75t ~ 1 .0 ± 60 . . 




10526 4000/SA 0.715 0.894 10~ -L 02 -1 0.026 A 
10527 4000/5A 0.716 0.895 10~ -( . 02 -1 0.026 A 




i 




; . 




, , 




I 




, 
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l CT Excitation Characteristic t:;urve Data (60Hz) .1 
Sheet No 059 Manufacturer Ser ial No ', .... ' 




.' 




Rated Primary Current(A) 4000 Ambient 13 Over Current 
N > 20 Temperature ("C) Factor ~ 




Rated Secondary Current(A) 5 Secondary Winding 0.7150 at 13"C It(Q ) 




Rated 
C 200 50 (VA) 




Resistance (Q ) 
0.8941 at 75"C Burden le(A)at-




Calculated 31.7 Calculated Ratio 0.03 - Ese(V) 
Over Current Factor Er ror (%) 




Exciting 0.01 0.03 0.1 0.3 0.7 2 5 Current (A) 
Exciting 




Vol tage(A} 111.0 298.0 320.0 331.0 343.0 362.0 384.0 




-' 
lCT Excitaion Characteristic C rve(60Hz) 




1000 , 
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Exciting 
Vatage 
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10 
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.... _ .... - _0- __ _ 




0.01 0.1 




· . · . 
Exciting 
Current 




(A) 




_0 .. _ .. __ ..... _' .... _ --' .. -'- .. ' .. 
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· . 
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10 




2.5666 




0.026 




256.7 




10 
',-




407.0 
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I CT Excitation Characteristic ~urve Data (60Hz) I 




Sheet No 059 Manufacturer Ser ial No ,-r,-" 




-
Rated Primary Current(A) 4000 Ambient 13 Over Current 




N > 20 Temperature (t) Fact'or ~ 




Rated Secondary Current(A) 5 Secondary Winding 0.7160 at 13t Zt (Q ) 




Rated 
C 200 50 (VA) 




Resistance (Q ) 
0.8954 at 75t 8urden le(A)at-




Calculated 
31.1 




Calculated Ratio 
0.03 




- Ese(V) 
Over Current Factor Er rod'!.) 




Exci ting 
0.01 0.03 0.1 0.3 0.7 2 5 Current(A) 




Exci t ing 
111.0 290.0 316.0 327.0 337.0 358.0 380.0 Va I tage(A) 




I ICT Excitaion Characteristic C rve(60Hz) 




1,000 




100 




Exciting 
Votsge 




(V) 




10 
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Current 
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2.5675 




0.026-




256.8 




10 




399.0 
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BCT Tes1 




. . 




Order No. BCT Serial N<. I I 
I 




1. Rat i ng 




Rated Current 
Ace raey Class Rated Burden Frequency 




Primary Secondary 




2700 A 5A C200 SOVA 60HZ 




2. Test 




No. Test Items Accepta pee Cr iter ia Resul t 




1 Marking and Structure Check -




2 Polarity Test Shal I be Subtractive 




3 
Power-Frequency Secondary Winding to E ~r th 2.5kV/1min. Withstand Voltage Test 




4 Induced Voltage Test 400V/18Sec., 416Hz 




l Rat i 0 Er ror (%): ~ 1C 
5 Accuracy Test 




(Current1.0In,Burden1.0Bn) 
Phase Displacement(min . ) ± 60 




1d 




6 Exciting Current -




Appl ied Standard ANSI C57.13 1 ested by I -
-. 




A4(:~1Qx 297) 















-.-; 




- .'. 




Class C200 .. Rated Burden: 50VA 




Error Ratic Error 
Phase Angle Exci tlng . 




Rated Secondary Displacement Cur rent Serial Current Winding (Q ) 
No Ratio 1.0 In LOin 




Burden 238 V 
13t 75t ~ 1 .0 ± 60 - ~ 




10528 . 2700/5A 0.510 0.637 100% -L 04 -2 0.029 A 




. 




, 
--~. 
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I CT Excitation Characteristic t;urve Data (60Hz) I 




Sheet No 




Rated Primary Current(A) 




Rated Secondary Current(A) 




Rated 
C200 Burden 




Calculated 
Over Current Factor 




Exciting 
Cur ren t (A) 
Exciting 




Vol taoe(A) 




0.01 




75.0 




059 




2700 




5 




50 (VA) 




31.3 




0.03 




247.0 




Manufacturer 




Ambient 
Temperature ('C) 




Secondary Winding 
Resistance (Q ) 




Calculated Ratio 
Error(%) 




0.1 0.3 




'287.0 297.0 




13 




Q.5100 at 13'C 




0.6378 at 75'C 




0.03 




0.7 2 




310.0 328.0 




Ser ial No 




Over Current 
Facffir ~ 




Zt (Q ) 




le(A)at-




- Ese(V) 




5 




349.0 




ICT Excitaion Characteristic C luve(60Hz) I 
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Current 
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4. Test Memo 1 – Relays 




  















  TA-SO Line Relaying Upgrade 




   & Bkr 240-9 Replacement 




  W.O # 99+; P.E 7753 




  Raj Kochhar; 10-12-09 




 




 




           




  




  




 




  




TEST MEMORANDUM 




for 




TA-SO 230 KV LINE RELAY UPGRADE  & BREAKER 240-9 CHANGEOUT   




at 




SOUTH SUBSTATION 




 




 




SCOPE 




This memo is submitted as a guide for the checkout and operational testing of the SEL-




311L relays and communications interface RFL 9745 installed at South substation for 




TA-SO line relay to replace the existing electromechanical relays. Previously, Breaker 




240-9 was an dual pressure SF6 breaker but has now been replaced by a Mitsubishi SF6 




Breaker. The relaying for breaker 240-9 has also been upgraded with the installation of 




an SEL 351 relay for the breaker. 




 




Line Protection 




Please note that, as of now, there is no pilot protection for the line. Line relays SEL 




311L’s will interface with RFL 9745 to provide three zones of  phase and ground step 




distance and over current protection with overreaching permissive pilot protection. 




  




CONSTRUCTION DETAILS 
This project involves replacing; 




1. Line relays for the TA-SO line with primary and backup Schweitzer relays. 




 These relays are being removed: 




 Fault detector, 50-21 relay. 




 21 distance relay. 




 21-2 distance relay. 




 Timing shorting relay 50-94 for Zone 2. 




 Directional Ground 67N over current relay. 




 Tripping relay 94-68. 




 Aux. alarm relay 30X. 




 




These devices are being added; 




 Two SEL 311L relays 




 Trip and lockout relay 86TTR. 




 Switch 85 to cut out transfer tripping. 




 Communications Interface RFL 9745. 
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2. Breaker 240-9 Protection 




These relays are being removed. 




 Synchronizing check 25 relay. 




 Reclosing 79 relay. 




 Breaker failure 50-62 relay. 




 




These relays are being added; 




 SEL 351 relay. 




 Trip and Lockout 86BF relay. 




 




3. Metering 




The following mechanical meters have been replaced with new digital meters. 




 TA-SO line ammeter and Watt meter  and Var meter.  




 




BREAKER 240-9 TESTING 




 




1. Testing 




 




 A detailed description of testing procedures follows: 




 Breaker Tests 




 Power Supply 




 Current Transformer 




 Metering  




 Control 




 Protection 




 




1.1 Testing of the Breaker 
  Please submit a copy of test results for the new breaker 240-9 to the project  




  engineer. 




 




 1.1.1 SF6 Gas Tests 




   After installing the factory-provided SF6 gas, proceed with the following 




   tests: 




 




  A.  SF6 By-Products Test with the DILO Type-No: 3-032-R003 tester 




with Draeger Tube 3-032-15 and 3-032-18, or equal.  Refer to DILO 




3-032-R003 manual for procedure on testing SF6 gas for arc by-




products.  Record pass/fail on the chart below: 




 




Gas Results (Pass/Fail) 




HF  
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SO2 / SOF2  




 




  B. SF6 Gas Moisture Analysis: Using a Dilo 3-031-R002 SF6 Electronic 




Moisture Measuring Device or equal, test for the moisture of the SF6 




gas.  Reading should be less than 300 ppm (v).  If readings are 




greater than 300 ppm (v), refer to page 5-7 of the Mitsubishi 




Instruction Manual. 




 




Note:  Moisture test should not be conducted if SF6 by-products are 




present.  Moisture tester will be damaged from SF6 by-products.  




  




Moisture (ppmv)  




  




 




  C. Perform the SF6 Purity Test with a DILO Type-no.3-027-R002 or 




equal. SF6 gas should read 99.9% pure. 




 




 D. SF6 Gas Density: The SF6 gas system is a sealed, fixed volume, 




filled with a specific quantity of gas.  This results in the gas system 




pressure at a constant density changing with temperature variations.  




The correct pressure for a specified density at a specific temperature 




can be obtained by referring to the graph in Figure E.5-1, page E-5, 




in the attached Instruction Manual. 




 




  Perform the SF6 Pressure Switch Test from Mitsubishi Instruction 




Manual article 6.4.3 “SF6 Pressure Switch Test” on page 6-5.  Allow 




the gas temperature to stabilize and attach an electric signal (light, 




bell, ohmmeter) to the terminals of the switch contacts.  Close the 




SF6 isolation valve (test valve) and slowly release the SF6 gas by 




opening the sampling valve.  Record below the temperature, the 




alarm and cutout pressure during decreasing pressure.  Expected 




Results @ 68°F (20°C):  Normal = 85 psig, Alarm = 78 psig and 




Lockout = 71 psig (Note pressure will change with 




temperature!!).   RTU PT 8 and annunciator alarm point P2R1 




should show BKR 240-9 Trip, Trouble or DC Off. See D-22188. 




Before the breaker is put into service, slowly open the isolation valve 




(test valve) and record below the lockout and alarm contact reset 




points as the gas pressure increases.  Verify that the fill pressure is 




above the alarm-reset pressure.  Reference Mitsubishi drawing 




B400693 (MB-3406) and C400933 (MC-3290.  
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The sampling valve and the gas fill valve must be closed and 




capped and the port plugged and the isolation valve (test valve) 




must be open before the breaker is put in service. 




 




Pressure Switch  Setting 




Operate 




Pressure (psig) 




Reset 




Ambient  




Temperature F 




Results 




 




Low Pressure Alarm 63GA1     




Low Pressure Cutout 63GL1     




Low Pressure Alarm 63GA2     




Low Pressure Cutout 63GL2     




 




1.1.2 Ductor / Electrical Resistance of Current Path / Contact Resistance 




Test  




 




 Using a 400-A micro-ohmmeter, or millivolt drop meter, perform a 




contact resistance measurement on each pole of the breaker and record 




below.  The contact resistance is not to exceed 105 micro-ohms at 68°F 




(20°C) with 100 amperes through the contacts.  In 2005, factory test 




results were 99, 101 and 97 micro-ohms for phase A, phase B and phase 




C, respectively.  See page 4 of the Factory Test Report in section 5 for 




more details. 




 




 1.1.3 Breaker Timing Test (at rated gas pressure)  




 A. Apply 125 VDC source and verify the breaker trips and opens based 




on the following table.  Submit the table to Substations Engineering.  




Use a separate 120 VAC source to charge the breaker springs, or 




charge it manually. 




 




  Table A.1   




Control Voltage (VDC) Results 




Close 125  




Open 125 T1  




Close 125 “reset”  




Open 125 T2  




 




 B. Using an oscillograph with 5 channels, record the trip coil current, 




close coil current, and the 3 main breaker contacts’ status.  Use the 




following tables to record the timing. 




 




Table B.1 




 Control Voltage Operating Time (ms) Operating Time  




Operations (VDC) Close Open Limit (ms) Results 
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Close 125 VDC   < 110  




Open 125 VDC   < 25  




Close-Open 125 VDC     




   




Table B.2 




Control Voltage Operating Time (ms) Reclosing Time  Results 




VDC 1
st
 Open Reclosing 2




nd
 Open Limit (ms)  




125    <300  




 




 




 1.2 Power Factor Test 




  Power factor tests shall be performed to establish baseline test data for future 




 trending analysis.  




 




 1.3 AC Wiring Checkout 




Perform point to point checks to verify that control and relaying circuits have 




been properly wired.  




 




1.3.1 Verify AC wiring continuity from the AC panel PB-1, position #32, to the 




 breaker circuits and verify that heaters, light, spring charging motor, and 




 relays operate properly.  See D-22188. 




 




Initiate loss of 120VAC from AC Panel PB-1, position #32.  




Annunciator Position P2R1 and RTU PT8 should show BKR 240-9 Bkr 




240-9 Trip, Trouble or DC Off.  See D-22188. 




 




 1.3.2 Perform the excitation test, and verify that the current transformer ratio 




and polarity of each CT meet the attached Meramec Electrical Products 




Co. test report.  See D-20487 & Test Report.  




 




 1.3.3 Perform an insulation test on the 12 CTs. Record the results below: 




 




CT Number Resistance Value (MΩ) Results 
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1.3.4  Verify that the correct CT tap (2000:5) and phasing are applied to 




 11BF and 11L & 11LU relays. See D-20487N. 




 




  Verify that the correct CT tap (1200:5) and phasing are applied to   




 meters & transducers. See D-20487N. 




 




   Verify that the correct CT tap (800:5) and phasing are applied to  




  Bk 84 transformer differential relay. See D-20487N. 




 




1.3.5 Verify 1, 2, and 3 values for the ammeter at the substation. 




 




1.3.6 Compare watt/var values from the meter at the substation against the 




EMS/RTU values. 




 




1.3.7 Please check PT wiring: wiring has been revised so that the 11L & 11LU 




relays are wired for 69V and the 11BF & Synch Meter are wired for 




120V. 




 




 




DC TESTING 




Perform point to point checks to verify that relaying circuits are properly wired. 




 




 Verify  the DC wiring continuity from the following: 




 




 DC Panel 49A, position #29, cable 09DC1 to the breaker control scheme. See  




 D-22188. 




 




  DC Panel 49A, position #30, cable 09DC2 to the breaker control scheme.  See 




  D-22188. 




 




  DC Panel 49A, position #38, cable 240MTRDC to ammeter & W/V meter.  




  See D-20141. 




 




  DC Panel 49A, position #40, cable TADC to 86TTR/TA & RFL scheme. 




  See D-43843. 




 




  From Rack 37, TBC1 & TBD1, cable R1R37A to the 11L/TA scheme. 
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  See D-44534, D-25786-1 & D-21060. 




  From Rack 37, TBA1 & TBB1, cable R1R37B to the 11LU/TA scheme. 




  See D-44535, D-25786-1 & D-21060. 




 




  From Rack 37, TBE3 & TBF3, cable R1R37C to the 11BF/9 scheme. 




  See D-44533, D-25786-1 & D-21060. 




 




TA-SO Line. 




 Simulate relay 11L/TA trip; Breaker 240-9 should open.  Breaker 240-9 should 




reclose automatically.  Confirm transmit of PTT (Permissive Transfer Trip) 




signal. 




 




 Annunciator position P2R1 (RTU PT 8) should alarm. 




 




 Repeat the above test using 11LU/TA relay. Expect same results. 




 




Breaker 240-9 




 Simulate a breaker failure condition using 11BF/9 relay. Trip and lock out relay 




86BF/9 should roll. Breakers 240-8, 240-10 and 26BK84 should trip and lock out. 




Confirm transmit of DTT (Direct Transfer Trip) signal.  
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		BID OFFER  FORM

Revised 2/21/2014


SEATTLE CITY LIGHT


DENNY SUBSTATION EQUIPMNET RFP SCL- 1199



		By Completing this form the I/we hereby certifies that I/we have personally and carefully examined the Request for Proposal (RFP), all Addenda issued, plans, specifications, and instructions for furnishing, installing, and testing of Major Equipment for Denny Substation as described herein; 


All Pricing is to be FOB destination prepaid and allowed in U.S. Dollars; the prices include and cover all duties, handling and transportation charges, installation, testing, Technical Service Advisor,  and all charges incidental to the requested work excluding Sales Tax or Use Tax. 

If you make an error in typing your prices or any corrections to your Offer Submittal, you may mark it in ink and initial the correction.  If it is not marked in ink and or it is not initialed, the Buyer may reject your bid.  Do not use whiteout.

(MEPPI revisions shown in RED for clarity)



		



		Item

		Description of Bid Item

		Quantity

		Unit Price

		Subtotal Excluding sales tax 



		

		Primary Equipment

		

		

		



		1

		115kV Gas Insulated Switchgear (GIS), 4 complete sections/diameters, 1&1/2 breaker with building

		12

		 $            331,796.74 

		 $            3,981,560.93 



		2

		115kV:13.8kV, 45/60/75 MVA rated Power Transformers

		3

		N/A

		N/A



		3

		115kV, 6-ohm, Oil Filled Reactor (OIR) with integrated GIS (with gas insulated bus) with building for GIS

		1

		 $         3,112,101.36 

		 $                    3,112,101.36 



		4

		115kV Solid Dielectric Cable and Terminations

		LOT

		

		 $                      855,558.25 



		5

		13.8kV Distribution Switchgear

		LOT

		N/A

		N/A



		6

		13.8kV Grounding Transformers

		3

		N/A

		N/A



		7

		13.8kV Capacitor Banks

		LOT

		N/A

		N/A



		8

		13.8kV Solid Dielectric Cable and Terminations 

		LOT

		N/A

		N/A



		

		List additional items below, If more space is needed please attach as additional page.

		

		

		 



		1a

		Installation

		LOT

		

		 $  4,987,095.03                



		2a

		Deduct to Item-1A based on removal of Items 2, 5, 6, 7, 8 from the project scope.

		

		

		$ (530,000.00)



		3a

		Adder for Increased dimensions and 2hr-Fire Rating for 1&1/2 GIS Building

		

		

		$ 373,536.24



		4a

		Adder for Increased dimensions and 2hr-Fire Rating for OIR-GIS Building

		

		

		$ 222,631.67



		

		

		Subtotal Primary Equipment

		$  13,002,483.48                                  





		

		



		

		Primary Services

		

		

		



		9

		Additional Factory Testing

		Number of Days

		Unit Price




		Subtotal Excluding sales tax



		

		Number of days to complete Additional Owner Required tests: ____N/A_____ x $_____

		15

		$__________

		N/A



		

		

		Subtotal Services

		$



		

		Loss (LL)/No Loss (NL) Calculations

		

		



		10

		Losses

		Losses in kW

		Unit Price

		Subtotal Excluding sales tax



		

		Calculated Load Loss in kW (per IEEE Standards) N/A x $3,500/kW

		N/A

		$3,500

		N/A



		

		Calculated No-Load Loss in KW (per IEEE Standards)  N/A x $7,000/kW

		N/A

		$7,000

		N/A



		

		Calculated Auxiliary Losses in kW:


 N/A x $7,000/kW

		N/A

		$7,000

		N/A



		

		Zig-Zag Calculated No-Load Loss in KW (per IEEE Standards)  N/A x $7,000/kW

		N/A

		$7,000

		N/A



		

		Reactor Calculated Load Loss in kW (per IEEE Standards) 1 UNIT x $1,750/kW

		205

		$1,750

		$358,750.00 



		

		*Total cost to include number of units supplied

		

		

		



		

		

		Subtotal LL Loss/NL Loss

		$358,750.00



		

		

		Bid Total 

		 $  13,361,233.48                                  





Non Evaluated Optional Bid Items


		Not Evaluated



		Optional Equipment



		Item

		Description of Bid Item

		Quantity

		Unit Price

		Part/Catalog #


(If Applicable)

		Subtotal Excluding sales tax 



		1

		Match Line 3 - (different site)

		

		

		material supply only

		 $        3,112,101 



		2

		10 Year Maintenance Plan for SF6 Gas Insulated Equipment

		

		

		Condition Monitoring program, described in Section 3.A.4 of this proposal is included.

		Included above



		3

		Spare Parts (Itemized List Grouped by Primary Equipment Line Item)

		

		

		INCLUDED.  See SECTION 3.0 of the proposal

		Included above



		4

		Adder for spring operated GIS 

		

		

		STANDARD

		$0.00 



		5

		Adder for GIS w/ 0.1% leak rate 

		

		

		STANDARD

		$0.00 



		6

		Deduct for One-Hour Fire Ratings 

		

		

		(budgetary)

		N/A



		7

		Deduct for SA’s on 115kV Tr. Lines 

		

		

		

		 $         (107,400)



		8

		GIS Viewport Camera System 

		

		

		

		 $           209,300 



		9

		GIS Continuous Gas Trending System  

		

		

		

		 $           327,200 



		10

		Circuit Breakers to Bypass 15kV CLR’s   

		

		

		

		N/A



		11

		CLiP’s to Bypass 15kV CLR’s   

		

		

		

		N/A



		12

		Deduct for Integrated PCC design w/ exterior rear access doors

		

		

		

		N/A



		13

		Deduct for spring actuated 15kV switchgear

		

		

		

		N/A



		14

		GIS Viewport Camera System for Non-Evaluated Optional Bid Item #1

		

		

		

		 $           75,500 



		15

		GIS Continuous Gas Trending System for Non-Evaluated Optional Bid Item #1

		

		

		

		 $           266,400 



		16

		Gas Cart & Accessories

		

		

		

		$           231,634



		 

		COMMERCIAL

		

		

		

		 



		A

		Liabilities remedy is not exclusive

		

		

		

		 $  0.00                                  



		B

		Warranty remedies are not exclusive

		

		

		

		Included in A
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City of Seattle Request for Proposal 

Addendum 7 – Best and Final Phase

Updated on: 3/27/14



The following is additional information regarding the Best and Final Phase of Request for Proposal # SCL-1199 titled Denny Substation Major Equipment released on 11/1/13.  The “New” due date and time for responses ALL bidders is April 4, 2014, 3:00PM (Pacific).  This addendum includes both questions from prospective proposers and the City’s answers, and revisions to the RFP. This addendum is hereby made part of the RFP and therefore, the information contained herein shall be taken into consideration when preparing and submitting a bid/proposal.

		Item #

		Date Received

		Date Answered

		Vendor’s Question

		City’s Answer

		RFP Revisions



		Addendum 1



		1

		

		2/11/14

		

		For logistical reasons, Proposal Workshops have been changed from a maximum of 2.5 days to a maximum of 2 days.  Each day shall consist of 6 hours of meeting time with 3 hours sessions in each of the morning and afternoon with an hour break for lunch and a 15 minute break in each of the AM and PM sessions.

		8:30 – 9AM Set up


9 – 10:30AM Workshop


10:30 – 10:45AM Break


10:45AM – 12:15PM: Workshop


12:15 – 1:15PM Lunch


1:15 – 2:45PM Workshop


2:45 – 3PM Break


3 – 4:30PM Workshop



		2

		

		2/11/14

		

		Metalclad switchgear is required to be Type 2BC for arc flash protection.

		



		3

		

		2/11/14

		

		15kV circuit breakers in Metalclad switchgear shall have magnetic actuated mechanisms

		



		4

		

		2/11/14

		

		When vendors provide study results, include N-1 results similar to attached plots in study similar to those in appendix A that prove voltage will not become unstable and power factor will remain within limits.  In this example voltage became unstable due to excessive impedance.

		

[image: image1.emf]112-963_MASTER_D enny_Volt_Reg_25Z_XFMR_Rev-B_08-09-2013.pdf






		5

		

		2/11/14

		

		All vendors are required to place their equipment (and buildings) into the AUTOCAD drawing for general arrangement drawing for the ultimate build-out with the understanding that the future equipment, structure, drive aisles, control building, maintenance building cannot be moved. Multiple versions may be supplied that show different building options for GIS switchgear.  Buildings shall be dimensioned and to scale.




		



		6

		

		2/11/14

		

		To facilitate model validation, all vendors are required to provide their study cases as unique models so that SCL does not have to re-create every case.

		



		7

		

		2/11/14

		

		All vendors are required to provide a switching diagram for their solution and a narrative description of how their solution works (limits fault current, meets N-1 criteria, avoids voltage collapse in N-1, explain bus rating, explain transformer size selection, explain how the solution benefits customers and operations and meets other RFP criteria).

		



		8

		

		2/11/14

		

		On all 115kV GIS, include high speed grounding switches for all lines and transformers.

		



		9

		

		2/11/14

		

		On all 115kV GIS, include a grounding switch on each side of a breaker

		



		10

		

		2/11/14

		

		On all 115kV GIS, include a grounding switch on each bus segment

		



		11

		

		2/11/14

		

		Include options for 115 kV GIS breaker and a half for a building and no building (indoor and outdoor gear including building).

		



		12

		

		2/11/14

		

		Include options for 115 kV GIS with reactor for a building and no building (indoor and outdoor gear including building).

		



		13

		

		2/11/14

		

		Add full set of breakers with LCCs for each of 4 bays for breaker and a half 115 kV switchgear (4 full diameters).

		



		14

		

		2/11/14

		

		For a 4th 115:13.8kV transformer, provide a cost index that will last at least 5 years (longer would be preferable).

		



		15

		

		2/11/14

		

		SCL has had several of the G&W CLiP fault current limiting devices in service at Mass. Substation limiting fault current on “feeders” to capacitor banks since the late 1980s.  These are installed in pad mounted enclosures.  Space may be an issue at Denny substation for this approach so alternatives may be desirable depending on method selected to limit fault current.

		



		16

		

		2/11/14

		

		The BIL rating for the 13.8kV Metalclad switchgear at 95kV BIL is acceptable (which is the IEEE rating for 15kV Metalclad switchgear).

		



		17

		

		2/11/14

		

		Forced air cooled, 4000 Amp rated 15kV Metalclad breakers are acceptable.

		



		18

		

		2/11/14

		

		Please provide price adders for the available levels of gas monitoring systems that you provide that can provide the lowest guaranteed leak rate for the 115kV GIS system – please provide a combined adder for both 115 kV GIS systems.  The prices shall include complete, installation, programming, commissioning, training and fiber connection to and integration with the SCADA system in control building. The system hardware would be installed in the LCC.

		



		19

		

		2/11/14

		

		Please provide the volume of SF6 gas and the guaranteed leak rate that will be supplied for the entire system that is bid (in the breakdown please include the custom section with the reactor, each 115kV bus and each 115kV bay).

		



		20

		

		2/11/14

		

		GIS building(s) shall include  LCCs, power distribution panels, 120 volt ac outlets, outlets for gas carts, OH crane, ventilation, lights, white interior, fire protection, and 1 hour fire rating on walls less than 50 feet away from future or initially installed transformers and fire rating for ceilings.

		



		21

		

		2/11/14

		

		Light load for the ultimate buildout is estimated at 120 MVA.

		



		22

		

		2/11/14

		

		The latest schedules show a 4 month delay in the availability of the pads for major equipment to be installed on from the schedule as shown in the RFP.

		



		23

		

		2/11/14

		

		While SCL prefers the more spacious 115kV GIS breaker and a half layouts, it is preferable to have the GIS lineup fit in a building.  Please provide scale representations of options on general arrangement drawings..

		



		24

		

		2/11/14

		

		Please indicate if your GIS breakers are built and tested to IEEE standards or IEC standards.  If built and tested to IEC standards, we require a matrix that describes the differences between the two and explanation of locations where IEC is less stringent than IEEE.

		



		25

		

		2/11/14

		

		115kV reactors must be 6 ohms as specified as the size of these reactors has been coordinated with other regional projects.

		



		26

		

		2/11/14

		

		It is not possible to add 230kV reactors for this project in this or subsequent build outs.

		



		27

		

		2/11/14

		

		Series reactor shall be as specified, without deviation allowed, 6 ohm, three-phase, ONAN rated.

		



		28

		

		2/11/14

		

		Studies shall indicate amount of derating of 15kV breakers required for transformer limited faults due to TRV.

		



		29

		

		2/11/14

		

		Switchgear building will need to have additional supports for possible solar panel additions – loading 4 lb per square foot with factory installed mounting brackets and nipples for future solar panels.  Details will be developed in preliminary design.

		



		30

		

		2/11/14

		

		A centralized access hatch in the floor of the switchgear building is required.  SCL shall provide a size dimension.  This will be worked in during the design process.

		



		31

		

		2/11/14

		

		On line tap changers on the transformer lowside are acceptable provided a high side de-energized tap changer is provided (DETC with two taps up and down of 2.5% each tap position for total range of 5% up and down off center tap)

		



		32

		

		2/11/14

		

		Propose an arc flash detection system for the entire 13.8 kV breaker lineup that includes current monitoring to detect a rise in current along with the flash.  ABB and SEL or other systems may be acceptable.  Please include installed price with conceptual design, drawings, programming, checkout commissioning and installation.  The equipment will be installed in the 15kV lineup and shall be a separate, stand alone system that is not integrated or part of another system (as the relays are installed in the control building).

		



		33

		

		2/11/14

		

		Please provide a statement on the amount of reactive power your design draws from the 115kV transmission system or 115kV grid in normal and contingency conditions for both the initial and ultimate build out (same comment for the 230kV system for the ultimate buildout).

		



		34

		

		2/11/14

		

		Please comment on the loss of one of the autotransformers and substation bus voltages at full load in study of ultimate buildout.

		



		35

		

		2/11/14

		

		Aluminum conductors in GIS are acceptable.

		



		36

		

		2/11/14

		

		Best and Final proposals are due 3 weeks after the proposer’s last workshop date.

		



		37

		

		2/11/14

		

		Indicate the amount of fault current available at the 15kV bus with and without the fault current limiting solution that you are employing.

		



		38

		

		2/11/14

		

		Please provide updated equipment rating spreadsheets in Excel format with your Best and Final Proposal

		



		39

		

		2/11/14

		

		Best and Final Proposals shall include revised narratives, drawings, minimum qualifications, elements, etc. to fully reflect a complete technical proposal.

		



		40

		

		2/11/14

		

		The question and answer period for all general questions pertaining to the RFP is 2/24/14 at 3PM Pacific. This does not include the ongoing dialog specific to the bidders individual designs where question can be asked up until the bid is due. 

		



		Addendum 2



		41

		

		2/19/14

		

		No future solar panels mounted on switchgear buildings (delete #29 above)

		



		42

		

		2/19/14

		

		Revised Denny Substation AutoCAD General Arrangement drawings emailed to your primary contact persons.

		



		43

		

		2/19/14

		

		SCL is requiring the switchgear buildings be expanded so that there is a minimum of 7 feet of additional internal building space from the back panel of the switchgear enclosure to the building along any portion of the building that includes network cable terminations.  This access is required for cable grounding and testing.  This will mean the sides of the building are enclosed.  Further the building side facing the power transformer and roof shall be fire rated for 1 hour per IEEE 979. 

		



		44

		

		2/19/14

		

		Include in proposal a vendor specific methodology to determine there is no voltage on lines leaving/entering GIS and each bus segment and circuit breaker of the GIS for both the breaker and a half line up and the reactor GIS lineup.

		



		45

		

		2/19/14

		

		Please include qty 4, 45/60/75 MVA rated transformers in your base bid.

		



		46

		

		2/19/14

		

		Please add thermostatically controlled space heaters mounted from the ceiling to each GIS building (for personnel comfort). 

		



		47

		

		2/19/14

		

		Each proposer is required to provide minimum, standard impedance ratings for the 115/230/13.8 kV autobank (wye-wye-delta tertiary) that will limit the 115kV GIS bus fault current ratings to 40 kA.

		



		48

		

		2/19/14

		

		SCL provided clarification – Each Proposer is providing a functioning system, it is the proposer’s responsibility to provide an accurate system study and accurately size the equipment.  Please be sure that the worst case system conditions are considered in the ultimate design build out when analyzing fault current conditions (also referred to as Phase 3 in drawings) is accurately modeled:  (1) consider both 115 kV reactors bypassed and in service (2) the East Pine line has been upgraded from 115 kV to 230 kV – this has been done using the same, existing HPFF pipe with uprated conductors (3) note that the Aspen model as originally supplied by SCL does not correctly reflect the ultimate build out nor the Proposers design and must be corrected by the Proposer 

		



		Addendum 3



		49

		

		2/21/14

		

		All proposers shall bid 50kA rated 115kV GIS. Please adjust your proposal accordingly.

		



		50

		

		2/21/14

		

		The proposal due dates have been extended from 3 weeks after the end of the bidder’s workshop sessions to 5 weeks after the end of the bidder’s workshop session at @4:00PM Pacific. Please contact Buyer if there are questions on your exact due date.

		



		51

		

		2/21/14

		

		Fire rate north, south wall and roof 115kV switchgear building (1 hour fire rating per IEEE 979).

		



		52

		

		2/21/14

		

		Fire rate south wall and roof of 115kV reactor switchgear building (1 hour fire rating per IEEE 979).

		



		53

		

		2/21/14

		

		Fire rate east, south wall and roof 13.8kV switchgear building (1 hour fire rating per IEEE 979).

		



		54

		

		2/21/14

		

		Gas Insulated Bus required between 6 ohm reactor and Denny-Broad Street 115kV GIS.

		



		55

		

		2/21/14

		

		Please only include 12 feeder breakers plus 2 installed spare feeder breakers in addition to those already specified in bid (plus all required accessories and other required breakers per spec).  All cubicles shall be fully wired with arc detection system fully installed and prepared so that only the breaker needs to be installed for that cubicle to be fully functional/operational.

		



		56

		

		2/21/14

		

		Capacitor banks shall be sized for 50MVA for initial buildout (Phase 1) light load condition and 125 MVA for initial buildout (Phase 1) peak load conditions. 

		



		57

		

		2/21/14

		

		This item replaces #45 - Please include quantity 3, 45/60/75 MVA rated transformers in your base bid.

		



		58

		

		2/21/14

		

		Clarification to #10 above – “On all 115kV GIS, include a grounding switch on each bus segment” This requirement is so SCL shall be able to ground every electrical piece of bus –an electrical piece of bus can consist of several pipe segments that are connected together to form one piece of electrical bus.  There cannot be an electrical piece of bus that could be isolated by one or more disconnect switch(s) and not have a ground switch on that piece of electrical bus.  
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		2/21/14

		

		Each individual electrical circuit supplying power to a GIS disconnect or grounding switch shall have a control power disconnecting means that is lockable (if fuses supplied for this application, fuses shall have blown fuse indication) for the power control circuit located in the LCC.  

		



		60

		

		2/21/14

		

		Bid options & alternatives - optional or alternative bid items shall be placed in the Bid Form in the section titled, “Non Evaluated Optional Bid Items”

		



		61

		

		2/21/14

		

		Per the Master Specification, all initial drawing submittals are required within 45 days of award of contract (include all material and drawing submittals in best and final schedule).

		



		62

		

		2/21/14

		

		Due to the above addendum changes, The City has revised Bid Offer Form (as of 2/21/14). Please submit the attached Bid Offer Form with your best and final offer.

		             

[image: image2.emf]Bid Offer Form  Revised 2-21-14doc.doc






		Addendum 4
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		2/24/14

		Item 55… can you clarify this, may be a typo? Do you mean to add basically 14 more feeder CBs?  Do you plan to issue a one line?  

		Revise Item #55 to:

In the 13.8 kV switchgear initial build out (phase 1) please only include a total of 12 feeder installed feeder breakers plus 2 installed spare feeder breakers (exact location of these feeder breakers to be determined after award during drawing review process, based on proposers design and subnet selection criteria needs by SCL with no added cost to SCL).  This previous sentence only serves to replace the number of installed 15kV class feeder breakers that were required to be installed with the phase 1 build out of the medium voltage switchgear lineup.  It does not change any other specification requirements (for example; spares or other equipment already specified in the technical specification).  Also, all cubicles shall be fully wired with all wiring and accessories and with the arc detection system fully installed and prepared so that only the appropriate breaker needs to be installed for that cubicle to be fully functional/operational.  At a minimum the arc detection system shall extend into all incoming and outgoing cable termination compartments and all circuit breaker cubicles.  The arc detection system shall be applied with the appropriate intelligence to isolate the fault by opening all of the closest sources for the faulted equipment location. See other portions of the addendum for additional requirements for the arc flash detection system.

		



		64

		

		2/24/14

		In the original RFP there was a project budget of around 30 million (page 2 of 24) is this still the same target?

		The anticipated budget remains the same with the understanding that the recent changes may dictate a higher cost solution. The $30 Million is not a minimum qualification and a vendor’s bid will not be disqualified solely for surpassing the anticipated budget amount; the bidder’s cost is however a part of the overall evaluation of the bidder’s package and will scored accordingly.

		



		65

		

		2/24/14

		Last Day of Addendums is 3/10/14.

		With the extension of the bid due dates for the 2 additional weeks, The addendum process will remain open until 3/10/14. No changes to the bid specs will be accepted after this date. Bidders will still be able to ask questions specific to their design up until their bids are due.

		



		Addendum 5
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		3/3/14

		New Bid due date of April 4, 2014 @ 3:00PM Pacific.

		Due to the major change on line #49 above that “All proposers shall bid 50kA rated 115kV GIS…” We are extending the due date for all bids till 4/4/14 at 3:00PM Pacific. The last day for question and answers will be 3/28/14. It is our opinion that the change reset the bid process in such a way that all remaining bidders in essence had to do a reset on what they intended to propose.

		



		Addendum 6
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		Proposed system shall be able to deliver 4000 amps rated from the secondary of each transformer to the 15kV bus.

		



		68

		

		

		

		At Proposers discretion, models and studies may be delivered early for review and comment.  Early deliver of even partial studies and models is encouraged as discussion can still take place up to the final submission date.  

The City will make every attempt to review and comment but this is a courtesy offering and should be viewed as such. The City does not guarantee completing this process and vendor should not be depended upon this high level review prior to submitting your best and final proposal.  

		



		69

		

		

		

		See #4 above,” When vendors provide study results, include N-1 results similar to attached plots in study similar to those in appendix A that prove voltage will not become unstable and power factor will remain within limits.  In this example voltage became unstable due to excessive impedance.”  This item is reiterated, and clarified to include that the analysis/model the proposer is expected to run will include the impedance values at the extreme of their IEEE tolerance that most stresses the system for the condition tested (this is considered best practice by SCL).  Note that Appendix A in the study is a P-V analysis.  Please note that the parameters required in the Master Specification for system performance are now different than used in this preliminary study.  Using the correct data is the Proposers responsibility.  In the instance when a transformer is lost at full load, please provide the worst case bus voltage dip and response time to return the bus voltage and power factor to within the required parameters.  

		



		70

		

		

		

		Cables:

· Feeder: 3,1C-1000kcmil, 15kV, Cu, epr, in duct bank (30 feeders, est. 1 mile length each, load can be modeled at bus)

· 115kV cables to transformers: 1000 kcmil, Cu, xlpe (489A continuous), Emergency (957A, 150’ in duct bank)

· 115kV cables to inductors 3500kcmil xlpe (1258A continuous, 150’ in duct bank)

· Cables from transformer secondaries to switchgear:  parallel copper epr cable not yet selected (4000A).  For estimate use 300’ cable run distance between transformer and termination point.  Assume the cable is in a duct bank for rating/modeling purposes. Perhaps parallel 1250kcmil.

Ratings provided based on installed conditions.

50% of load estimated to be constant power, the rest mixed residential/light industrial commercial.  Please state load assumptions.

		



		71

		

		

		

		Size 115kV;13.8kV transformer bushings (primary and secondary) and connectors and accessories rated to supply minimum of 4000A at rated conditions at secondary.  Loss of life acceptable for transformer in these conditions.

		



		72

		

		

		

		#63 above, is extended such that the arc flash detection system shall be extended to include the bus compartment.  “At a minimum the arc detection system shall extend into all incoming and outgoing cable termination compartments, bus compartment and all circuit breaker cubicles.”

		



		Addendum 7
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		3/27/14

		3/27/14

		Vendor Question(s)


1.     Item 70 -115 kV cable to transformers, 1000 kcmil - SCL indicated 150' in duct bank, however total length shall be 1285' as per RFP, please clarify?


2.     Item 70 -115 kV cable to inductors, 3500 kcmil - SCL indicated 150' in duct bank, however total length shall be 700' as per RFP, please clarify?


3.     Item 70 - Transformer secondary cable, 300' between transformer and 13.8 kV switchgear termination point, Do we need to consider this length for each cable? 


      a.       Actual distance between    transformer secondary to switchgear may be about 75-100 ft and if we consider 300' for each run this will be a large quantity for 3 transformers?


      b.      Can you also tell us how many runs per phase of 1250 kcmil to be considered?

		Clarification to item 70: Lengths, sizes, terminations and quantities of high voltage cable between Contractor supplied equipment (Switchgear, GIS, Transformers, Line Inductor) are to be determined by the Contractor since the Contractor is preparing a scaled AutoCAD drawing for their proposal.  The Owner and Engineer shall design duct banks between stated pieces of equipment based on standard cable spacing and the RFP material specifications and loading conditions.

		



		73

		3/27/14

		3/27/14

		Vendor Question:


1.     Item 12 and 20 - Please clarify whether both GIS building cost shall be added in main bid or as an optional offer?




		Clarification to items 12 and 20: The GIS buildings for the line inductor 115kV GIS and the breaker-and-a-half bays of 115kV GIS are to be included in the proposal (not optional).
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SEATTLE CITY LIGHT



DENNY SUBSTATION EQUIPMNET RFP SCL- 1199





			By Completing this form the I/we hereby certifies that I/we have personally and carefully examined the Request for Proposal (RFP), all Addenda issued, plans, specifications, and instructions for furnishing, installing, and testing of Major Equipment for Denny Substation as described herein; 



All Pricing is to be FOB destination prepaid and allowed in U.S. Dollars; the prices include and cover all duties, handling and transportation charges, installation, testing, Technical Service Advisor,  and all charges incidental to the requested work excluding Sales Tax or Use Tax. 


If you make an error in typing your prices or any corrections to your Offer Submittal, you may mark it in ink and initial the correction.  If it is not marked in ink and or it is not initialed, the Buyer may reject your bid.  Do not use whiteout.





			





			Item


			Description of Bid Item


			Quantity


			Unit Price


			Subtotal Excluding sales tax 





			


			Primary Equipment


			


			


			





			1


			115kV Gas Insulated Switchgear (GIS), 4 complete sections/diameters, 1&1/2 breaker with building


			1


			


			$





			2


			115kV:13.8kV, 45/60/75 MVA rated Power Transformers


			3


			


			$





			3


			115kV, 6-ohm, Oil Filled Reactor (OIR) with integrated GIS (with gas insulated bus) with building for GIS


			1


			


			$





			4


			115kV Solid Dielectric Cable and Terminations


			


			


			$





			5


			13.8kV Distribution Switchgear


			1


			


			$





			6


			13.8kV Grounding Transformers


			3


			


			$





			7


			13.8kV Capacitor Banks


			


			


			$





			8


			13.8kV Solid Dielectric Cable and Terminations 


			


			


			$





			


			List additional items below, If more space is needed please attach as additional page.


			


			


			





			1a


			


			


			


			$





			2a


			


			


			


			$





			3a


			


			


			


			$





			4a


			


			


			


			$





			5a


			


			


			


			$





			6a


			


			


			


			$





			7a


			


			


			


			$





			8a


			


			


			


			$





			


			


			Subtotal Primary Equipment


			$





			


			





			


			Primary Services


			


			


			





			9


			Additional Factory Testing


			Number of Days


			Unit Price






			Subtotal Excluding sales tax





			


			Number of days to complete Additional Owner Required tests: ____15_____ x $_____


			15


			$__________


			$





			


			


			Subtotal Services


			$





			


			Loss (LL)/No Loss (NL) Calculations


			


			





			10


			Losses


			Losses in kW


			Unit Price


			Subtotal Excluding sales tax





			


			Calculated Load Loss in kW (per IEEE Standards) ________ x $3,500/kW


			


			$3,500


			$





			


			Calculated No-Load Loss in KW (per IEEE Standards)  _______ x $7,000/kW


			


			$7,000


			$





			


			Calculated Auxiliary Losses in kW:



 ________ x $7,000/kW


			


			$7,000


			$





			


			Zig-Zag Calculated No-Load Loss in KW (per IEEE Standards)  _______ x $7,000/kW


			


			$7,000


			$





			


			Reactor Calculated Load Loss in kW (per IEEE Standards) ________ x $1,750/kW


			


			$1,750


			$





			


			*Total cost to include number of units supplied


			


			


			





			


			


			Subtotal LL Loss/NL Loss


			$





			


			


			Bid Total 


			$








Non Evaluated Optional Bid Items



			Not Evaluated





			Optional Equipment





			Item


			Description of Bid Item


			Quantity


			Unit Price


			Part/Catalog #



(If Applicable)


			Subtotal Excluding sales tax 





			1


			Match Line 3 - (different site)


			


			


			


			$





			2


			10 Year Maintenance Plan for SF6 Gas Insulated Equipment


			


			


			


			$





			3


			Spare Parts (Itemized List Grouped by Primary Equipment Line Item)


			


			


			


			





			


			a)


			


			


			


			$





			


			b)


			


			


			


			$





			


			c)


			


			


			


			$





			


			d)


			


			


			


			$





			


			e)


			


			


			


			$





			


			f)


			


			


			


			$





			


			g)


			


			


			


			$





			


			h)


			


			


			


			$





			


			i)


			


			


			


			$





			


			j)


			


			


			


			$





			


			k)


			


			


			


			$





			


			l)


			


			


			


			$





			


			m)


			


			


			


			$





			


			n)


			


			


			


			$





			


			o)


			


			


			


			$





			


			p)


			


			


			


			$





			


			q)


			


			


			


			$





			


			r)


			


			


			


			$





			


			s)


			


			


			


			$
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EXECUTIVE SUMMARY 
This report documents the analysis performed to determine the feasibility of using four 45/60/75 
MVA transformers with 25% impedance to serve 225 MVA of load.  The maximum power transfer of 
the substation was evaluated for reliable operation with the loss of a single element (N-1).  A load 
flow study was conducted using PV analysis.  Five cases were developed for the PV analysis to 
determine the maximum load that the substation could reliably serve in Phase 3 and to identify the 
configuration that resulted in the weakest system.  During the PV analysis it was assumed that the 
load was corrected to unity power factor with the 13.8 kV capacitor banks within the substation.  The 
transformers were modeled with +/- 5% DETCs and +/- 10% LTC’s.  The weakest system MVA (or 
configuration) was used to determine the maximum step size of the 13.8 kV capacitor bank to limit 
voltage step changes within SCL’s criteria.  The worst case N-1 condition in Phase 3 is the loss of a 
single transformer.  With one transformer out of service, the substation can only serve up to 160 MW 
and meet SCL’s minimum voltage criteria.  Operating above this limit in the Phase 3 with all 
transformers in service would risk violating the voltage criteria or voltage collapse for the sudden loss 
of a transformer.   SCL specified that the 13.8 kV load would be at a 0.92 power factor and should be 
corrected to unity; this would roughly require 88 MVAR of capacitance at the substation.  The 
weakest system occurs in Phase 1 with one transformer out of service.  To limit voltage changes to 
3% of nominal, the maximum allowable step size would be 3.9 MVAR.  This would require an 
excessive amount of equipment and a difficult switching scheme since the 13.8 kV capacitor bank 
would contain 22 individual switchable steps.  The transformers with 25% impedance are not capable 
of meeting the load demands specified by SCL.   
 
SCL has two procurement methodologies available.  These being to buy individual components on a 
bid item basis and the other being to procure a system of components based on a technical or scored 
analysis.  The results of this study indicate that use of transformer impedance to limit fault current 
cannot meet SCL's desired operating criteria and that a specialized solution is necessary.  To achieve 
the required results, the substation needs to either be designed and the components procured based 
solely upon that design or proposers allowed to provide studies and solutions and SCL selects the best 
solution for the Denny Substation. 



INTRODUCTION 
Seattle City Light (SCL) is designing its first new electrical power substation in 30 years.  The Denny 
Substation will serve businesses and residents in the commercial areas and residential neighborhoods 
throughout their service territory, as well as alleviate the distribution congestion in the areas of South 
Lake Union, Cascade, Denny Triangle, Uptown, Belltown and First Hill.  It will provide the higher 
level of reliability and electrical load density needed by its major medical centers, bio-tech research 
facilities, and high tech industries, and by current and future manufacturing and innovative 
entrepreneurial industries. 
 
SCL operates 13.8 kV distribution networks in the downtown area of Seattle.  The new Denny 
Substation will feed a portion of the downtown Seattle networks known as Denny Triangle and the 
new South Lake Union.  The 115/13.8 kV transformers operate in parallel to maintain a high level of 
reliability on the 13.8 kV network that includes one on-line, in-service spare transformer.  Having all 
of these transformers connected in parallel as part of a network distribution system, can let a large 
amount of fault current through to the distribution in network.  In the case of Denny Substation on the 
13.8 kV networks, depending on several factors, enough fault current may be passed through to the 
distribution system that may exceed the short circuit rating of the distribution system equipment of 25 
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kA.  The method employed in the preliminary one-line by the previous project team was to utilize 
high impedance transformers to limit the fault currents within the ratings of SCL’s standard 
distribution equipment (this was considered more cost effective and better use of limited space at the 
Denny Substation by SCL than installing separate 115 kV or 13.8 kV inductors for limiting fault 
current).  However, designing very high transformer impedance has tradeoffs against other operating 
criteria and different operating conditions must be considered.   
 
The one-line is the foundation for the project.  At the heart of the Denny Substation one-line is 
evaluating the aforementioned tradeoffs (meeting operating criteria for the substation and distribution 
equipment fault duty).  The results of this study would feed into more detailed studies and influence 
the equipment procurement methodology. 
 
SCL has contracted POWER Engineers, Inc (POWER) to evaluate the feasibility of using high 
impedance 115/13.8 kV transformers at their new Denny Substation to serve the projected load and 
maintain the voltage on the 13.8 kV bus within SCL’s operating criteria.  Additionally, POWER was 
contracted to determine the total amount of shunt capacitance and maximum step size for the 13.8 kV 
capacitor banks within the Denny Substation. 



ASSUMPTIONS  
 The ASPEN Oneliner file named “DENNY_ULTIMATE_2012_PE_A.OLR”provided by 



SCL is assumed to be up to date and accurate. 
 The 115 kV transmission system is assumed to be capable of supplying the power required by 



the substation. 
 The uncorrected power factor of the 13.8 kV load is 0.92 lagging. 



METHODOLOGY 
To evaluate the voltage performance of the substation the PV Analysis tool available in PSSE Version 
33 was used.  The 13.8 kV bus voltage was recorded for various load values starting from no load to 
the maximum amount of load that would result in a bus voltage lower than 0.8 pu or a non-
converging solution.  Five cases considering the first three phases of the Denny Substation were 
developed to evaluate the maximum power transfer of the substation and the maximum allowable step 
size of the 13.8 kV capacitor bank.  
 
SCL specified that the 13.8 kV capacitor bank should correct the power factor of the load to unity.  
To correct the power factor to unity the 13.8 kV capacitor bank would need to supply all the reactive 
power demanded by the load.  The overall size of the 13.8 kV capacitor bank was estimated using the 
peak load anticipated at Phase 3 assuming a lagging power factor of 0.92.  To determine the 
maximum step size of the 13.8 kV capacitor bank an initial estimate was made and then verified by 
performing switching of a single capacitor step for each of the five cases for varying loads.  The 
switching of a single capacitor step was performed near unity voltage and unity power factor to 
emulate actual operating conditions. 
 
The following summarizes the steps taken during this study: 



 Develop cases for configurations that represent: the worst N-1 condition in Phase 3 (lowest 
system impedance) to evaluate maximum reliable power transfer capability and the worst 
N-1 condition in Phase 1 (highest system impedance) to evaluate the maximum step size of 
the 13.8 kV capacitor bank.  The system impedance in Phase 2 would not represent either 
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the minimum or maximum system impedance and therefore is not represented in the cases 
developed. 



 Use PV Analysis to determine the maximum power transfer of each case. 
 Perform 13.8 kV cap bank switching for each case at varying loads to verify initial 



estimate of cap bank step size. 
 
The following diagrams illustrate the first three phases of the Denny Substation known at the time of 
this study: 
 



 
Figure 1: Loop East Pine-Broad 115 kV line, inductor on Denny-Broad 115 kV line, and three 115/13.8 kV transformers 



 



 115/13.8 kV 
Transformer #1



BR 115/13.8 kV 
Transformer #2



MA EP



115 kV



 115/13.8 kV 
Transformer #3



DENNY PHASE 2



 



Figure 2: Add Denny-Mass 115 kV line 
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Figure 3: Add fourth 115/13.8 kV transformer, remove East Pine 230/115 kV transformer (not shown), add two 230/115 
kV transformers, convert the Denny-Mass and Denny-East Pine lines to 230 kV, and add Denny-Canal 115 kV line with 



inductor at Denny 



The following list represents the five cases that were developed: 
 Case 1: Phase 1 (N-1) with Denny-Broad 115 kV out of service 
 Case 2: Phase 1 normal configuration 
 Case 3: Phase 1 (N-1) with one 115/13.8 kV transformer out of service 
 Case 4: Phase 3 normal configuration 
 Case 5: Phase 3 (N-1) with one 115/13.8 kV transformer out of service 



 
SCL provided POWER with an ASPEN Oneliner file that contained a model of their transmission 
system.  The ASPEN file was used to create the 115 kV source equivalents for all cases.  SCL 
requested that the capacitive effect of one mile of 1000 kcmil cable for each feeder be included in the 
analysis.  The 115/13.8 kV transformers were modeled with low side DETCs having +/- 5% offset in 
4 steps and high side LTCs having +/- 10% offset in 32 steps.  Table 1 shows the equipment 
parameters used for this study.  Appendix D contains a diagram of the elements modeled as well as a 
one-line diagram for the project. 
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*100 MVA Base used for per unit calculation 
**Transformer impedance specified on a 45 MVA base  
*** 1000 kcmil 15 kV cable used per Seattle City Light Material Standard 6025.60.  Positive sequence impedance for 1 mile of 
cable and shunt susceptance for 30 miles of cable. 



PV Analysis 
During the PV analysis, the load was modeled at unity power factor for all cases.  Modeling the load 
at unity power factor simulates the effect of the 13.8 kV capacitor bank and represents the best case 
performance of the system.  The study considered the following three scenarios in the PV analysis: 



 Scenario 1: DETC and LTC at Neutral Taps 
 Scenario 2: DETC at Neutral Tap and LTC Control Enabled 
 Scenario 3: DETC at Maximum Tap and LTC at Minimum Tap. 



 
The PV analysis was performed considering the following criteria: 



 Phase 3 peak load is estimated to be 225 MVA 
 The substation must be able to serve the Phase 3 peak demand with the loss of a single 



element (N-1) 
 13.8 kV bus operating range is 13.42-13.75 kV 



Capacitor Bank Overall Size and Step Size 
The overall capacitor bank size and step size were calculated using the following criteria: 



 The 13.8 kV capacitor bank shall correct the Phase 3 peak load of 225 MVA at 0.92 power 
factor at the substation to unity power factor. 



 The switching of a capacitor step should result in a voltage change no greater than 3% of 
nominal 



 
To correct the load of 225 MVA at 0.92 power factor to unity the 13.8 kV capacitor bank must supply 
all reactive power demanded by the load.  The size of the 13.8 kV capacitor bank was calculated 
using the following equations. 
 



௉ிߠ ൌ 	 cosିଵሺ0.92ሻ 
ܳ஼ ൌ 	ܣܸܯ	225 ൈ	sinሺߠ௉ிሻ 



 
where 



 
:௉ிߠ  ݈݁݃݊ܣ	ݎ݋ݐܿܽܨ	ݎ݁ݓ݋ܲ



ܳ஼:  ݁ݖ݅ܵ	݇݊ܽܤ	ݎ݋ݐ݅ܿܽ݌ܽܥ	ܸ݇	13.8
 



TABLE 1 - EQUIPMENT PARAMETERS 



EQUIPMENT POSITIVE SEQUENCE Z (PU)* X/R RATIO SHUNT SUSCEPTANCE (PU)* 



 Case 1: 115 kV Source 0.1028 21.38 - 



Case 2 & 3: 115 kV Source 0.02064 9.80 - 



Case 4 & 5: 115 kV Source 0.01459 9.80 - 



115/13.8 kV transformers** 0.25 35 - 



13.8 kV Cable*** 0.1080 2.35 0.0193 
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An initial estimate of the maximum allowable step size for the 13.8 kV capacitor bank was made 
using the source impedance of Case 3 (weakest system).  Further analysis was done in each case at 
five discrete loading levels to verify the voltage change caused by the switching of a capacitor bank 
met SCL’s criteria.  Capacitor switching was performed near unity power factor and near nominal 
voltage.  The initial estimate of the step size for the 13.8 kV capacitor bank was calculated using the 
following equation.  Note that the equation below estimates the capacitor bank step size when no load 
is being served by the system.  The change in voltage due to a given step size increases with load, so a 
∆V of 1.15% was used for the initial estimate. 
 



ܳௌ௧ ൌ
13.8	ܸ݇ଶ ൈ	∆ܸ



ܼௌ
 



 
where 



 
ܳௌ௧:	13.8	ܸ݇	ݎ݋ݐ݅ܿܽ݌ܽܥ	݌݁ݐܵ	݁ݖ݅ܵ 
∆ܸ:  ݄݁݃݊ܽܥ	݁݃ܽݐ݈݋ܸ	ݐ݊݁ܿݎ݁ܲ
ܼௌ:  ݁ܿ݊ܽ݀݁݌݉ܫ	݁ܿݎݑ݋ܵ	ܸ݇	13.8



RESULTS 
Scenario 1 with the DETC and LTC taps at neutral gives an initial estimate of the maximum power 
transfer capability of the system.  Table 2 shows the 13.8 kV bus voltage for varying amounts of load 
for DETC and LTC taps at neutral setting for the five cases analyzed. 
 



TABLE 2: 13.8 KV BUS VOLTAGE – SCENARIO 1 



LOAD (MW) CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



0 1.149 1.146 1.149 1.145 1.146 



10 1.147 1.145 1.147 1.144 1.145 



20 1.144 1.143 1.144 1.143 1.143 



30 1.140 1.141 1.140 1.141 1.141 



40 1.133 1.137 1.133 1.139 1.138 



50 1.125 1.133 1.126 1.136 1.134 



60 1.116 1.128 1.116 1.132 1.129 



70 1.104 1.122 1.104 1.128 1.123 



80 1.089 1.113 1.090 1.124 1.116 



90 1.071 1.105 1.072 1.118 1.107 



100 1.049 1.094 1.049 1.112 1.097 



110 1.020 1.082 1.020 1.105 1.086 



120 0.974 1.067 0.974 1.097 1.072 



130 0.273 1.049 0.272 1.087 1.056 
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TABLE 2: 13.8 KV BUS VOLTAGE – SCENARIO 1 



LOAD (MW) 
CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



140  1.027 - 1.076 1.036 



150 - 0.998 - 1.063 1.010 



160 - 0.949 - 1.048 0.973 



170 - 0.356 - 1.029 0.365 



180 - - - 1.004 - 



190 - - - 0.966 - 



200 - - - 0.433 - 



 
Scenario 2 with LTC control enabled shows how effective the LTC is in maintaining the voltage 
within SCL’s criteria but doesn’t significantly increase the transfer capability of the system.  Table 3 
shows the 13.8 kV bus voltage for varying amounts of load for DETC at neutral tap and LTC control 
enabled for the five cases analyzed.  Note the LTC was set to maintain the 13.8 kV bus voltage within 
SCL’s operating range of 13.75 kV (0.996 PU) to 13.42 kV (0.973 PU). 
 



TABLE 3: 13.8 KV BUS VOLTAGE – SCENARIO 2 



LOAD (MW) 
CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



0 0.993 0.992 0.993 0.991 0.991 



10 0.991 0.990 0.992 0.996 0.990 



20 0.994 0.994 0.994 0.995 0.995 



30 0.990 0.991 0.989 0.993 0.992 



40 0.983 0.988 0.982 0.990 0.988 



50 0.974 0.982 0.973 0.993 0.983 



60 0.977 0.976 0.975 0.989 0.977 



70 0.977 0.975 0.976 0.984 0.976 



80 0.975 0.973 0.975 0.978 0.975 



90 0.980 0.976 0.980 0.978 0.979 



100 0.982 0.979 0.974 0.978 0.975 



110 0.992 0.982 0.988 0.977 0.978 



120 0.966 0.983 0.977 0.975 0.979 



130 0.899 0.993 0.925 0.981 0.989 



140 0.617 0.992 0.646 0.979 0.990 



150 - 0.978 - 0.974 0.988 



160 - 0.957 - 0.934 0.972 
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TABLE 3: 13.8 KV BUS VOLTAGE – SCENARIO 2 



LOAD (MW) 
CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



170 - 0.774 - 0.870 0.926 



180 - - - 0.746 0.716 



190 - - - - - 



200 - - - - - 



 
Scenario 3 with the DETC at maximum tap and LTC at minimum tap shows the performance of the 
system with all available voltage compensation but doesn’t result in a significant increase in the 
transfer capability of the system.   Table 4 shows the 13.8 kV bus voltage for varying amounts of load 
for DETC at maximum tap and LTC at minimum tap for the five cases analyzed.   
 



TABLE 4: 13.8 KV BUS VOLTAGE – SCENARIO 3 



LOAD (MW) CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



0 1.166 1.164 1.166 1.162 1.163 



10 1.164 1.162 1.164 1.161 1.162 



20 1.161 1.160 1.162 1.160 1.160 



30 1.157 1.158 1.158 1.158 1.158 



40 1.150 1.154 1.150 1.156 1.155 



50 1.143 1.150 1.143 1.153 1.151 



60 1.133 1.145 1.133 1.149 1.146 



70 1.121 1.139 1.121 1.145 1.140 



80 1.106 1.130 1.106 1.141 1.133 



90 1.088 1.121 1.088 1.135 1.124 



100 1.066 1.111 1.066 1.129 1.144 



110 1.036 1.098 1.037 1.122 1.102 



120 0.992 1.084 0.990 1.113 1.089 



130 0.889 1.066 0.880 1.104 1.072 



140 0.270 1.044 - 1.093 1.052 



150 - 1.015 - 1.080 1.027 



160 - 0.969 - 1.065 0.992 



170 - 0.353 - 1.046 0.982 



180 - - - 1.022 0.362 



190 - - - 0.987 - 
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TABLE 4: 13.8 KV BUS VOLTAGE – SCENARIO 3 



LOAD (MW) 
CASE 1: BUS 
VOLTAGE (PU) 



CASE 2: BUS 
VOLTAGE (PU) 



CASE 3: BUS 
VOLTAGE (PU) 



CASE 4: BUS 
VOLTAGE (PU) 



CASE 5: BUS 
VOLTAGE (PU) 



200 - - - 0.430 - 



 
Table 5 summarizes the results of the PV analysis and shows the maximum power transfer capability 
of each case for each scenario along with the short circuit current for each case.  Plots from the PV 
analysis can be found in Appendix A. 
 



TABLE 5: PV RESULTS SUMMARY 



CASE SCENARIO 1 (MW) SCENARIO 2 (MW) SCENARIO 3 (MW) SHORT 
CIRCUIT (KA) 



1: Ph-1 DN-BR OOS 120 120 120 14.5 



2: Ph-1 ALIS 150 150 150 20.3 



3: Ph-1 N-1 XFMR 120 120 120 14.0 



4: Ph-3 ALIS 180 150 190 27.3 



5: Ph-3 N-1 XFMR 160 160 170 20.9 



 
Using the source impedance of Case 3 an initial cap bank step size was estimated at 3.9 MVAR.  No 
capacitor switching results are reported for load levels above the maximum power transfer capability 
of any given case.  Table 6 summarizes the results of the capacitor switching analysis and shows the 
largest ∆V observed for each case for the given load. 
 



TABLE 6: 13.8 KV CAPACITOR SWITCHING SUMMARY  



LOAD (MW) CASE 1 ∆V (%) CASE 2 ∆V (%) CASE 3 ∆V (%) CASE 4 ∆V (%) CASE 5 ∆V (%) 



36 1.31 0.89 1.37 0.65 0.86 



72 1.75 1.05 1.82 0.72 1.01 



108 3.32 1.47 3.39 0.87 1.40 



144 - 2.90 - 1.23 2.30 



180 - - - 11.22 - 



 
Appendix B shows detailed results of switching the steps of 3.9 MVAR for five evenly spaced 
loading levels for each case.   



CONCLUSIONS 
 The PV curves in Appendix A show that the power transfer capabilities of Case 1 and Case 3 



are the same and that Case 2 and Case 5 are approximately the same.  The addition of two 
transmission lines and two 230/115 kV autotransformers made little difference between Case 
2 and Case 5 because both cases have 3 115/13.8 kV transformers in service.   



 The 115/13.8 kV transformer impedance is the dominant factor in the power transfer 
capability of the substation.    
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 A decrease in the transformer impedance or increase in the number of transformers would be 
required to increase the power transfer capability of the system, for the studied assumptions.   



 The loss of a transformer is the worst single contingency and reduces the transfer capability 
of the system significantly.  To meet SCL’s N-1 reliability criteria, the substation should not 
be operated above 120 MW with three transformers in service and should not be operated 
above 160 MW with four transformers in service.   



 The 25% impedance transformers are not capable of meeting the load demands as specified 
by SCL. 



 To correct the power factor to unity and maintain voltage changes within 3%, 88 MVAR in 
22 individual switchable steps of 3.9 MVAR would ultimately be required.  The ∆V observed 
for capacitor switching in Case 1 and 3 at 108 MW was above 3%.  This is typically deemed 
acceptable since operation in a contingency configuration is seldom encountered.  This 
configuration would be impractical and impose an excessive switching duty on capacitor 
equipment. 



RECOMMENDATIONS 
 POWER recommends additional studies be performed to determine the acceptable 



transformer impedance and short circuit mitigation that will meet the power demands of the 
substation. 



 POWER recommends that a higher distribution voltage be considered.  For a given power 
flow, some advantages of higher system voltage are: less percent voltage drop, feeders extend 
farther from substation due to less voltage drop, a reduction in required ampacity of circuit 
conductors, and reduced power losses.  Disadvantages for higher voltages do exist and 
include: higher equipment costs and costs of replacing existing equipment.  Although, higher 
voltage equipment generally costs more than lower voltage; equipment with custom ratings 
costs more than equipment with standard ratings.  In order to serve 225 MVA at a voltage of 
13.8 kV use of equipment with custom current ratings greater than standard offerings would 
be required. 
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APPENDIX A – PV ANALYSIS 
This appendix contains plots of the Denny 13.8 kV bus voltage vs. load from the PV Analysis.  See 
the Methodology section for a description of the Cases and Scenarios analyzed in the study. 
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APPENDIX B – CAPACITOR STEP SIZE 
This appendix contains tables with results from the capacitor step switching analysis.  See the 
Methodology section for a description of the Cases and Scenarios analyzed in the study. 
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Case 1 Minimum 115 kV Voltage and Phase 1, 3 Transformers in Service, Each Cap Step = 3.9 MVAr 



Load 
(MVA) 



Initial 
Capacitance 



(MVAR) 
LTC 



Setting 



MW 
From 



XFMRs 



MVAR 
From 



XFMRs 



Starting 
Voltage 



(PU) 



Bus 
Voltage 
After 1 
More 
Step 
(PU) 



Bus 
Voltage 
After 2 
More 
Steps 
(PU) 



Largest 
∆V for 



Switching 
of Cap 



Step 
36 15.1 N 31.2 3.6 0.9824 0.9952 1.0083 1.31% 
72 37.5 -3 63.8 4.8 0.9799 0.9973 1.0148 1.75% 
108 62.9 -8 98.3 7.8 0.9739 1.0071 1.0383 3.32% 
144 - - - - - - - - 
180 - - - - - - - - 



 
 
Case 2 Minimum 115 kV Voltage and Phase 1, 3 Transformers in Service, Each Cap Step = 3.9 MVAr 



Load 
(MVA) 



Initial 
Capacitance 



(MVAR) 
LTC 



Setting 



MW 
From 



XFMRs 



MVAR 
From 



XFMRs 



Starting 
Voltage 



(PU) 



Bus 
Voltage 
After 1 
More 
Step 
(PU) 



Bus 
Voltage 
After 2 
More 
Steps 
(PU) 



Largest 
∆V for 



Switching 
of Cap 



Step 
36 15.3 N 31.2 3.3 0.9888 0.9976 1.0065 0.89% 
72 38.3 -2 63.7 3.9 0.9913 1.0017 1.0122 1.05% 
108 64.2 -4 98.3 6.3 0.9843 0.9990 1.0129 1.47% 
144 93.0 -8 135.4 12.0 0.9764 1.0054 1.0310 2.90% 
180 - - - - - - - - 



 
 
Case 3 Minimum 115 kV Voltage and Phase 1, 2 Transformers in Service, Each Cap Step = 3.9 MVAr 



Load 
(MVA) 



Initial 
Capacitance 



(MVAR) 
LTC 



Setting 



MW 
From 



XFMRs 



MVAR 
From 



XFMRs 



Starting 
Voltage 



(PU) 



Bus 
Voltage 
After 1 
More 
Step 
(PU) 



Bus 
Voltage 
After 2 
More 
Steps 
(PU) 



Largest 
∆V for 



Switching 
of Cap 



Step 
36 15.3 -1 32.2 3.2 0.9890 1.0024 1.0161 1.37% 
72 37.3 -3 63.9 5.2 0.9781 0.9962 1.0144 1.82% 
108 62.8 -8 98.3 8.0 0.9731 1.0070 1.0386 3.39% 
144 - - - - - - - - 
180 - - - - - - - - 
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Case 4 Maximum 115 kV Voltage and Phase 3, 4 Transformers in Service, Each Cap Step = 3.9 MVAr 



Load 
(MVA) 



Initial 
Capacitance 



(MVAR) 
LTC 



Setting 



MW 
From 



XFMRs 



MVAR 
From 



XFMRs 



Starting 
Bus 



Voltage 
(PU) 



Bus 
Voltage 
After 1 
More 
Step 
(PU) 



Bus 
Voltage 
After 2 
More 
Steps 
(PU) 



Largest 
∆V for 



Switching 
of Cap 



Step 
36 15.4 N 31.2 3.2 0.9923 0.9987 1.0052 0.65% 
72 38.4 -1 63.7 3.6 0.9923 0.9993 1.0065 0.72% 
108 64.6 -2 98.1 5.6 0.9869 0.9956 1.0043 0.87% 
144 95.6 -5 135.1 8.4 0.9900 1.0023 1.0145 1.23% 
180 106.8 -9 181.7 45.4 0.8973 1.0095 1.0354 11.22% 



 
 
Case 5 Minimum 115 kV Voltage and Phase 3, 3 Transformers in Service, Each Cap Step = 3.9 MVAr 



Load 
(MVA) 



Initial 
Capacitance 



(MVAR) 
LTC 



Setting 



MW 
From 



XFMRs 



MVAR 
From 



XFMRs 



Starting 
Voltage 



(PU) 



Bus 
Voltage 
After 1 
More 
Step 
(PU) 



Bus 
Voltage 
After 2 
More 
Steps 
(PU) 



Largest 
∆V for 



Switching 
of Cap 



Step 
36 15.3 N 32.2 3.3 0.9894 0.9979 1.0065 0.86% 
72 38.4 -2 63.7 3.6 0.9928 1.0027 1.0128 1.01% 
108 63.3 -3 98.5 7.5 0.9768 0.9908 1.0040 1.40% 
144 91.5 -9 135.0 12.3 0.9887 1.0117 1.0339 2.30% 
180 - - - - - - - - 
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APPENDIX C – WORK SCOPE 
This appendix contains the work scope as it was written at the initiation of the study. 
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November 8, 2012 
 
Greg Stamatiou 
Senior Project Manager 
Seattle City Light 
700 5th Ave, Suite 3200 
Seattle, WA 98124 
 
Subject:   Seattle City Light – Denny Substation – Load Flow, Capacitor Bank Sizing, Short 



Circuit, and Harmonic Screening. 
 
Dear Mr. Stamatiou: 
 
Below is POWER’s proposal to perform load flow, capacitor bank sizing, short circuit, and 
harmonic screening studies for the Denny Substation.  We appreciate the opportunity and 
look forward to working with Seattle City Light (SCL) on this project.  
 
Project Understanding 
It is POWER’s understanding that the new Denny Substation will be built to strengthen 
SCL’s distribution network by providing capacity for new developments and relieving 
demand on existing substations. The substation will have two incoming 115 kV 
transmission lines, two 115 kV buses in a breaker-and-a-half arrangement, three distribution 
transformers each rated at 115/13.8 kV and 75MVA, two 13.8 kV distribution buses in a 
breaker-and-a-half arrangement, 24 distribution feeders, and two capacitor banks attached to 
the 13.8 kV buses.  The distribution feeders will serve the Denny Triangle and South Lake 
Union 13.8 kV distribution networks. The set of 13.8kV feeders supply secondary networks 
consisting of 5 subnets with each subnet having 6 feeders and each subnet's capacity at 45 
MVA.  No subnet will have more than one feeder in a breaker-and-a-half bay. 
 
The objectives of the study are to: 



1. Determine the feasibility of operating the system within SCL’s criteria for voltage 
regulation given the use of high impedance (25% Z) distribution transformers. 



2. Determine the transformer secondary voltage and basic LTC settings necessary to 
achieve the desired voltage regulation. 



3. Determine the overall value of capacitance to correct the power factor to within 
SCL’s operating criteria and to determine the individual capacitor bank stage sizes 
to limit changes in voltage to less than 1.25% of nominal. 



4. Calculate the 3-phase and single-line-to-ground fault currents on the 13.8 kV buses 
and verify that SCL’s 30 kA limit is not exceeded.   



5. Provide a recommended bus ampacity rating for the 13.8 kV buses. 
6. Complete a harmonic susceptibility screening analysis to identify resonant 



frequencies on the 13.8 kV bus due to possible combinations of reactive and 
capacitive elements.   
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Project Approach 
The following tasks describe POWER’s approach for accomplishing the above objectives: 
 
Task 0 Project Management  
Supervise and coordinate all activities within POWER’s scope of work. Direct the 
implementation of the work plan, schedule, and budgets for on-time completion of the 
project within approved parameters. Supervise and verify conformance with quality control 
processes and procedures. 
 
Task 1 Data Acquisition  
Prepare and submit a request for information (RFI) that lists the data needed from SCL to 
complete the study.  Work with POWER’s substation group to acquire information already 
available in-house.  Review information as it is received and follow-up with SCL to clarify 
any questions.  Identify data or system components that rely on assumptions and document 
these assumptions in project reporting. 
 
Task 2 Voltage Regulation  
Create a computer model of the Denny substation to be used for load flow and voltage 
regulation analysis.  Build the model in the Siemens PTI PSS/E software (version 32).  
Include the following: 



1. System source equivalents for the incoming 115 kV transmission lines from the East 
Pine and Broad Street substations.  Review the broader transmission system 
topology and confirm that the source equivalents will adequately reflect 
transmission system voltage regulation characteristics.  Consider maximum and 
minimum transmission system operating voltages. 



2. Denny substation 115 kV and 13.8 kV buses.  Modeling the complete breaker-and-
a-half schemes will not be necessary for the load flow analysis. 



3. Model of the 75 MVA Wye-Delta transformers with 25% impedance.  Include de-
energized tap changer (DETC) and on-load tap changer (OLTC) options. 



4. Equivalent capacitance of a one mile section from each 13.8 kV feeder. 
5. Lumped load models representing maximum feeder load at 0.85 lagging power 



factor. 
6. Substation capacitors modeled in steps (size to be determined). 



 
Implement quality control review and backcheck of the model before beginning the studies. 
 
Prepare two load flow base cases which bookend operation of the system in terms of voltage 
performance.  Typically these will include a case for maximum load and minimum 
transmission system voltage and a case for no-load with maximum transmission system 
voltage.  Consider appropriate single outage contingencies.  Prepare a third base case that is 
representative of nominal conditions. Work with SCL engineers to verify that the selected 
base cases are realistic representations of extreme and nominal system conditions. Use the 
load flow base cases to determine how the following equipment parameters can be selected 
to correct power factor and meet SCL’s voltage criteria of 13,200-14,080V on the 
distribution buses: 



1. DETC position and basic LTC settings (LTC provides a maximum voltage offset of 
± 10% in 32 steps) 
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2. Total capacitor bank size and appropriate step sizes to limit voltage changes to no 
more than 1.25% of nominal voltage 



3. Transformer nominal secondary voltage 
 



Prepare report sections to document the load flow methodology, results, source data, 
assumptions and critical notes, and conclusions and recommendations.  Include general 
discussion about the issues related to capacitor bank design: inrush/outrush, transient 
recovery voltage, properly rating switching devices, etc.  As part of final project 
documentation, provide PSS/E model output files which SCL can import into PowerWorld 
software. 
 
Task 3 Short Circuit  
Prepare a basic model in ASPEN OneLiner of the Denny Substation 115 kV and 13.8 kV 
buses and connecting transformers.  Complete internal review and backcheck of the model.  
Calculate and tabulate 3-phase and single-line-to-ground fault currents on the 13.8 kV bus 
assuming an infinite capacity 115 kV source.  Verify that fault currents are below SCL’s 
maximum limit of 30 kA.   
 
Perform calculations to determine recommended bus ampacity and short circuit ratings for 
the 13.8 kV buses. 
 
Prepare report sections documenting the short circuit methodology, results, and grounding 
approach recommendation. As part of final project documentation, provide a copy of the 
ASPEN short circuit model database. 
 
Task 4 Harmonic Susceptibility  
Prepare a basic model of the Denny substation electrical system in software appropriate for 
Harmonic analysis (ETAP, Alternative Transients Program etc.).  Include the major 
inductive and capacitive elements (transformers, source equivalents, feeder cables, and 
capacitor banks).  Complete internal review and backcheck of the model.  Perform 
frequency sweep analysis at appropriate locations to identify system resonant frequencies.  
Consider possible combinations of capacitor bank steps and equipment single outage 
contingencies.   
 
Prepare a report section documenting the harmonic susceptibility analysis and results. 
Provide a copy of the computer model with final documentation. 
 
Task 5 Documentation 
Assemble each of the above report sections into a final document.  Complete internal review 
and submit draft copies of the report to SCL.  Within two weeks of draft report submission, 
hold a conference call with SCL to discuss the report and conclusions.  Incorporate agreed 
upon changes and prepare a final record copy of the report.  Submit the final report to SCL 
in electronic format and include the computer models used for the study.  
 
Assumptions 



1. Studies are for the initial build-out of the substation.  Items indicated as future on 
the one-line are not included. 
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2. Budget is based on no more than three load flow base case models. 
3. Detailed feeder modeling is not required for any of these studies. 
4. Budget assumes existing computer models of this system are unavailable. 
5. One review cycle by SCL is required to reach final report. 



 
Schedule 
POWER will provide the completed draft study report by December 30th based on receiving 
a notice to proceed within one week of the date of this proposal.   
 
Budget 
POWER proposes to provide the services for this project on a time and expense not to 
exceed basis.  POWER will not exceed this budget without prior authorization from SCL.  
  
 



SCL DENNY SUB STUDIES BUDGET ESTIMATE 



TASK DESCRIPTION HRS LABOR & EXPENSES 



0 Project Management   64   $ 12,200 



1 Data Acquisition   32   $   5,470 



2 Voltage Regulation   156   $ 24,928 



3 Short Circuit    64   $ 10,191 



4 Harmonic Susceptibility    68   $ 11,058 



5 Documentation   60   $   8,677 



 Project Total 444   $ 72,524 
 
Thank you again for the opportunity to provide this proposal; we look forward to 
performing this work for you. Please feel free to contact me to discuss any aspect of our 
submittal at 509-758-6029 or by e-mail at Jon.Leman@powereng.com.  
 
Sincerely, 
 



 
 
Jon Leman, P.E. 
Sr. Project Engineer 
 
 
c: BD 
 Joseph Orth (SCL) 
 Jay Keeling (POWER) 
 Brad Hennessey (POWER) 
 Juan Montez (POWER) 
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Richelle Younger 6424



From: Orth, Joseph <Joseph.Orth@seattle.gov>
Sent: Tuesday, October 09, 2012 9:22 AM
To: Jon Leman 2607
Cc: Juan Montez 7193
Subject: RE: Study Scope



Sounds good ‐ I just talked to Jay this AM.  Thanks! 
 



From: Jon Leman [mailto:jon.leman@powereng.com]  
Sent: Monday, October 08, 2012 3:21 PM 
To: Orth, Joseph 
Cc: Juan Montez 
Subject: RE: Study Scope 
 
Hi Joe, 
 
Hope you enjoyed your weekend.  We finished the Denny Substation study proposal and forwarded it to Jay Keeling for 
review and to forward on to you.  I have not been able to reach him on his phone so it may be tomorrow morning before 
he forwards it over. 
 
Best Regards, 
 
Jon 
 
_____________________________ 
Jon T. Leman, P.E. 
Area Lead | Clarkston, WA ▪ Syracuse, NY ▪ Freeport, ME 
SCADA and Analytical Services 
509-758-6029  /  208-720-9226 cell 
jon.leman@powereng.com 
 
POWER Engineers, Inc. 
Energy ▪ Facilities ▪ Communications ▪ Environmental 
www.powereng.com 
 



From: Orth, Joseph [mailto:Joseph.Orth@seattle.gov]  
Sent: Friday, October 05, 2012 1:03 PM 
To: Jon Leman 2607 
Subject: RE: Study Scope 
 
Hi Jon ‐ He may have mentioned it but I may have missed it as well.  Monday is great.  I'm happy to report that nothing 
has changed from our side :‐) 
 
Thanks. 
 



From: Jon Leman [mailto:jon.leman@powereng.com]  
Sent: Friday, October 05, 2012 10:26 AM 
To: Orth, Joseph; Keeling, Jay; Jay Keeling 
Cc: Stamatiou, Greg 
Subject: RE: Study Scope 
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Hi Joe, 
 
Jay may have already passed this on, but I told him I would have this done Monday. 
 
Thanks, 
 
Jon 
 
_____________________________ 
Jon T. Leman, P.E. 
Area Lead | Clarkston, WA ▪ Syracuse, NY ▪ Freeport, ME 
SCADA and Analytical Services 
509-758-6029  /  208-720-9226 cell 
jon.leman@powereng.com 
 
POWER Engineers, Inc. 
Energy ▪ Facilities ▪ Communications ▪ Environmental 
www.powereng.com 
 



From: Orth, Joseph [mailto:Joseph.Orth@seattle.gov]  
Sent: Friday, October 05, 2012 8:51 AM 
To: Jon Leman 2607; Keeling, Jay; Jay Keeling 5018 
Cc: Stamatiou, Greg 
Subject: RE: Study Scope 
 
Hi Jon, how is this looking?  Thanks. 
 



From: Jon Leman [mailto:jon.leman@powereng.com]  
Sent: Friday, September 28, 2012 1:54 PM 
To: Orth, Joseph; Keeling, Jay; Jay Keeling 
Cc: Stamatiou, Greg 
Subject: RE: Study Scope 
 
Thanks Joe, 
 
I’ll let you know if I have any questions. 
 
Best Regards, 
 
Jon Leman 
 
_____________________________ 
Jon T. Leman, P.E. 
Area Lead | Clarkston, WA ▪ Syracuse, NY ▪ Freeport, ME 
SCADA and Analytical Services 
509-758-6029  /  208-720-9226 cell 
jon.leman@powereng.com 
 
POWER Engineers, Inc. 
Energy ▪ Facilities ▪ Communications ▪ Environmental 
www.powereng.com 
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From: Orth, Joseph [mailto:Joseph.Orth@seattle.gov]  
Sent: Thursday, September 27, 2012 5:19 PM 
To: Keeling, Jay; Jay Keeling 5018; Jon Leman 2607 
Cc: Stamatiou, Greg 
Subject: Study Scope 
 
Hi John & Jay ‐ I think this takes care of all the outstanding issues.  We got prices for the external reactors for 
fault current limiting and they were very expensive versus the extra cost of the transformer so that took care 
of the reactor option unless the study indicates a total disaster with the higher impedance 
transformer…  Please let me know what you think (if this is enough to provide a quote).  Thanks for your 
assistance 
 
Low Voltage Bus Configuration – SCL has determined that breaker‐and‐a‐half switchyard configuration will 
provide the most reliable and best cost alternative for the substation low voltage power supplies (both 13.8kV 
& 26kV).  On the 13.8kV bus layout, capacitor banks will be installed on each bus in size and quantity 
connected to the bus through a circuit breaker (for protection) and sequentially operated switches on each 
bank to place them in and out of service.  The entire set of 13.8kV feeders supplies secondary networks 
consisting of 5 subnets with each subnet having 6 feeders and each subnet's capacity at 45 MVA.  No subnet 
should have more than one feeder in a breaker‐and‐a‐half bay.  A rough one‐line is attached. 
 



SCL requests Power to provide a capacitor sizing study to determine the correct overall amount of capacitance 
for the 13.8kV buses and to provide the individual cap bank sizing (bank sizing such that switching of an 
individual bank doesn’t cause voltage changes higher than 1.5 volts, approximately, on a 120 volt base) and to 
correct load at 0.85 pf.  Also include the capacitive effect of an average of a mile of 1000 kcmil underground 
cable for each feeder.  SCL does not ground our capacitor banks.  For reliability reasons a minimum of three 
banks connected to one breaker is required. 
 
Fault Current Limiting and Voltage Regulation – SCL needs to limit the fault current at the 13.8kV bus to 30kA 
to prevent over duty of distribution equipment.  SCL requests Power Engineers to provide a study to 
determine the feasibility of voltage regulation using 25% impedance transformers (45/60/75 MVA) for the 
115kV:13.8kV banks.  An infinite capacity 115kV bus is assumed. We need to verify that it is feasible to 
operate with a single bank and banks in parallel with 2, 3, or 4 transformers in each configuration and still be 
able to regulate bus voltages within our operating criteria.  The study should also consider if it is necessary for 
SCL to utilize a different transformer secondary voltage than 13.8kV to provide acceptable voltage control 
from the LTC, e.g., 14‐16kV. The acceptable bus voltage range is 13,200‐14,080V (LTCs are specified on high‐
side of SCL transformers and provide ±10% regulation with total 32 steps; each step is 10/16%). Basically, do 
we need to offset the center tap to get proper voltage regulation. 
 
The 26kV ultimate system does not need to be analyzed because we have similar sized systems in service with 
acceptable fault current levels and in good operating condition.   
 
SCL uses ASPEN for fault study purposes and Power World for power flow study purposes.  SCL does not presently 
have a model for the substation.  The study can be done in another software and the model subsequently 
exported to Power World at the end of the study. 
 
Please include comments regarding the sensitivity of outputs (or study results) to modification of the input variables. 
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Please include a high level screen for problems with harmonics and transients.  We have found isolated 
problems in our secondary networks with 7th harmonics but these are in isolated locations out in the network 
and have not been problems back at the substation. 
 
Please determine the power flow on an individual 13.8kV bus if one bus us out of service. 
 
Please consider and comment on an alternate bank configuration.  As opposed to 115kV:13.8kV Wye‐Delta banks with 
zig‐zag transformers, using 115kV:13.8kV Delta‐Wye banks with a high impedance ground for ground fault detection (as 
opposed to zig‐zag transformers). 
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APPENDIX D – ONE-LINE DIAGRAM 
This appendix contains a diagram of the model used for this study and a one-diagram of the project. 
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Ideal Voltage Source 



Equivalent 115 kV 
Transmission System 
Impedance



115/13.8 kV 
Transformers 
45/60/75 MVA 
25% Z 



13.8 kV Capacitor Bank 
13.8 kV Cable 
1 mile of series impedance 
30 miles of shunt capacitance



13.8 kV Load 
225 MVA @ 0.92 PF 
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APPENDIX E – ATTACHED FILES 
This appendix contains a list and description of files that are attached to this report. 
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1. Denny.sav: This file is a PSSE project file that contains the equipment parameters of the 
model. 



2. Denny.sld: This file is a PSSE single line diagram file that contains a graphical representation 
of the model.  A screen shot of this diagram is contained in Appendix B. 



3. Denny.dfx: This is a PSSE distribution factor file that contains data necessary to run the PV 
Analysis tool in PSSE.   



4. Denny_PV_XXPF.pv:  The files with the .pv extension contain the results from the PV 
Analysis tool.  The filenames of these files are intended to describe the various scenarios that 
were analyzed. 



5. Denny_PV_XXPF.xls:  These files are Excel spreadsheets that contain the exported results 
from the corresponding .pv file. 



6. Load Flow Report Text Files: These text files are PSSE generated reports showing power 
flow results.  The convention used for file name is as follows: Case #, load, # of capacitor 
steps (Stage), and LTC tap. 
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City of Seattle

Request for Proposal


RFP No.SCL-1199

TITLE: Denny Substation Major Equipment 

Closing Date & Time: 1/6/14, 3:00 PM Pacific

Table 1 – Solicitation Schedule

		Events

		Date



		RFP Release 

		11/01/13



		Pre-Proposal Conference

		11/13/13 1:00 PM



		Deadline for Questions

		12/22/13



		Sealed Proposals Due to the City

		1/6/14 3:00 PM



		Vendor Presentation & Proposal Feedback

		January 13-17, 2014



		Proposal Workshop

		January 22- February 5, 2014



		Best and Final Sealed Proposal Due to the City

		February 7-19, 2014



		Announcement of Successful Proposer

		February 26, 2014



		Contract Award and Start Date

		March 26, 2014





The City reserves the right to modify this schedule at the City’s discretion.  Notification of changes in the response due date would be posted on the City website or as otherwise stated.

PROPOSALS MUST BE RECEIVED ON OR BEFORE THE DUE DATE AND TIME 


AND MUST BE AT THIS LOCATION STATED IN SECTION 6

Mark the outside of your mailing envelope indicating RFP# SCL-1199

By responding to this Request for Proposal (RFP), Proposer agrees that s/he has read and understands all documents within this RFP package.

1. PURPOSE AND BACKGROUND

By responding to this Request for Proposal (RFP), Proposer agrees that s/he has read and understands all documents within this RFP package.


Purpose:
This request for proposals covers the requirements for furnishing, installing, and testing, for a coordinated package of major equipment for the SCL Denny Substation. The Denny Substation will be located in north downtown Seattle. The station will be designed with the intent to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable.


Contractor shall be responsible for providing studies to determine the characteristics and final quantities of and furnishing, installing, and testing the following equipment to meet the Specification requirements: 


•
115kV Gas Insulated Switchgear (GIS), 3 full sections, 1&1/2 breaker


•
115kV – 13.8kV Power Transformers 


•
115kV Gas Insulated or Oil Filled Reactor with integrated GIS 

•
115kV Solid Dielectric Cable and Terminations 


•
13.8kV Distribution Switchgear Building


•
13.8kV Grounding Transformers  


•
13.8kV Capacitor Banks


•
13.8kV Solid Dielectric Cable and Terminations 

Background:   Seattle City Light (SCL) is designing its first new electrical power substation in 30 years. The Denny Substation will serve businesses and residents in the commercial areas and residential neighborhoods throughout our service territory, as well as alleviate the distribution congestion in the areas of South Lake Union, Cascade, Denny Triangle, Uptown, Belltown and First Hill. It will provide the higher level of reliability and electrical load density needed by our major medical centers, bio-tech research facilities, and high tech industries, and by current and future manufacturing and innovative entrepreneurial industries.

Located near Denny Way and Stewart Street, the Denny Substation is being designed to support and serve the future expansion and anticipated growth of the area. A new transmission line from the Massachusetts substation in SODO will be added to provide power to the Denny Substation. An underground distribution system that connects and provides electricity to customers will also be built. 

Single Award:  With this solicitation, the City intends to award one contract and does not anticipate award to multiple companies.  Regardless, the City reserves the right to make multiple or partial awards.

2. SOLICITATION OBJECTIVES


The City expects to achieve the following outcomes through a new purchase contract.

· Select a contractor with long-term expertise in providing these services and systems;

· Obtain the best technical solution that satisfies our criteria;

· Obtain a solution that meets our environmental and physical requirements;

· Stay within range of our project budget of around $30M;

· Select a creative contractor or team of contractors that is a good long term partner for the City of Seattle


3. MINIMUM QUALIFICATIONS

The following are minimum qualifications and licensing requirements that the Vendor must meet to be eligible to submit a RFP response.  Responses must clearly show compliance to these minimum qualifications.  Those that are not clearly responsive to these minimum qualifications shall be rejected by the City without further consideration:

Non-Technical Minimum Qualifications:

· Equipment: All proposers shall have at least 10 years’ experience in design, fabrication, delivery and testing of equipment types described in this project. 


· All foreign manufacturers with manufacturing facilities outside the USA shall demonstrate 10 years of experience of manufacturing and selling of such equipment in the USA of 'similar ratings'. Owner engineering will make the final determination of qualification upon reviewing USA references. The 'similar ratings' can be defined as same or adjacent ANSI/IEEE standard voltage ratings, +/- 30% of oil filled equipment MVA ratings, and MVAR ratings.


· Proposed equipment in service at multiple locations for more than three years

· Plants supplying major finished products for this contract, each plant should have 7 consecutive years of consecutive US/Canadian sales, without interruption;

Technical Minimum Qualifications:


· Projects: USA project experience relating to projects of similar magnitude including logistics, installation and coordination, shipping and hauling, delivery, assembly, testing, field installation and coordination (a minimum of 3 and up to 5 for directly related projects in the last 7 years).

· Personnel: Project Manager and Technical Service Advisor (TSA) experience for similar projects and equipment (7 or more similar projects in the last 10 years).

· Schedule is very important to the City, deviations of more than 30 days from the schedule are       subject to disqualification,

· The technical solution fails to meet the project requirements (fault duty, load delivery, layout, N-1, etc.),

· Lack of directly related experience. Can’t be first installation of the proposed equipment,                                                       proposed equipment does not have at least 2 years in service (energized) history. Proposer’s support staff does not have the required experience with the equipment or system they propose to install.

· Incomplete proposal (i.e. Fail to answer more than one of questions on Proposal Response Form, does not provide proposed model, gaps in the technical data form, list of experience not provided).


The Contractor, if other than the manufacturer, shall provide upon request a current, dated, and signed authorization from the manufacturer that the Contractor is an authorized distributor, dealer or service representative and is authorized to sell the manufacturer's products.  Failure to provide manufacturer’s authorization upon request will result in bid/response rejection.


4. LICENSING AND BUSINESS TAX REQUIREMENTS


This solicitation and resultant contract may require additional licensing. The Vendor must meet all licensing requirements that apply to their business immediately after contract award or the City may reject the Vendor. 


Companies must license, report and pay revenue taxes for the Washington State business License (UBI#) and Seattle Business License, if they are required to hold such a license by the laws of those jurisdictions.  The Vendor should carefully consider those costs prior to submitting their offer, as the City will not separately pay or reimburse those costs to the Vendor.  


Seattle Business Licensing and associated taxes.

1. If you have a “physical nexus” in the city, you must obtain a Seattle Business license and pay all taxes due before the Contract can be signed.  


2. A “physical nexus” means you have physical presence, such as: a building/facility located in Seattle, you make sales trips into Seattle, your own company drives into Seattle for product deliveries, and/or you conduct service work in Seattle (repair, installation, service, maintenance work, on-site consulting, etc). 


3. We provide a Vendor Questionnaire Form in our submittal package items later in this RFP, and it will ask you to specify if you have “physical nexus”.


4. All costs for any licenses, permits and Seattle Business License taxes owed shall be borne by the Vendor and not charged separately to the City.  


5. The apparent successful Vendor must immediately obtain the license and ensure all City taxes are current, unless exempted by City Code due to reasons such as no physical nexus. Failure to do so will result in rejection of the bid/proposal.  


6. Self-Filing You can pay your license and taxes on-line using a credit card  https://dea.seattle.gov/self/

7. For Questions and Assistance, call the Revenue and Consumer Protection (RCP) office which issues business licenses and enforces licensing requirements.  The general e-mail is rca@seattle.gov.  The main phone is 206-684-8484. 


8. The licensing website is http://www.seattle.gov/rca/taxes/taxmain.htm.  


9. The City of Seattle website allows you to apply and pay on-line with a Credit Card if you choose.


10. If a business has extraordinary balances due on their account that would cause undue hardship to the business, the business can contact our office to request additional assistance. A cover-sheet providing further explanation, along with the application and instructions for a Seattle Business License is provided below.  


11. Those holding a City of Seattle Business license may be required to report and pay revenue taxes to the City.  Such costs should be carefully considered by the Vendor prior to submitting your offer.  When allowed by City ordinance, the City will have the right to retain amounts due at the conclusion of a contract by withholding from final invoice payments.
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State Business Licensing and associated taxes.


Before the contract is signed, you must have a State of Washington business license (a State “Unified Business Identifier” known as a UBI#).  If the State of Washington has exempted your business from State licensing (for example, some foreign companies are exempt and in some cases, the State waives licensing because the company does not have a physical presence in the State), then submit proof of that exemption to the City.  All costs for any licenses, permits and associated tax payments due to the State as a result of licensing shall be borne by the Vendor and not charged separately to the City.  Instructions and applications are at http://bls.dor.wa.gov/file.aspx

Permits:  All permits required to perform work are to be supplied by the Vendor at no additional cost to the City.

5. SPECIFICATIONS and SCOPE OF WORK 

Contractor will be responsible for performing studies, investigations and calculations required to determine the best technically, performance, and ratings equipment package based on the information provided in these specifications and the information provide in the Request for Proposer. 
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Contact Expansion:  Any resultant contract or Purchase Order may be expanded as allowed below. A modification may be considered per the criteria and procedures below, for any ongoing Contract that has not yet expired.  Likewise, a one-time Purchase Order may be modified if the proposal reserved the right for additional orders to be placed within a specified period of time, or if the project or body of work associated with a Purchase Order is still active.  Such modifications must be mutually agreed.  The only person authorized to make such agreements the City is the Buyer from the City Purchasing Division (Department of Finance and Administrative Services).  No other City employee is authorized to make such written notices.  Expansions must be issued in writing from the City Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  

(a) It could not be separately proposed; 

(b) The change is for a reasonable purpose; 

(c) The change was not reasonably known to either the City or vendors at time of proposal or else was              mentioned as a possibility in the proposal (such as a change in environmental regulation or other law); 

(d) The change is not significant enough to be reasonably regarded as an independent body of work; 

(e) The change could not have attracted a different field of competition; 

(f)  The change does not vary the essential identity or main purpose of the contract.  

The Buyer shall make these determinations, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other situations as required in the opinion of the Buyer. 


Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the exercise of options and alternates in the proposal, or ordering of work originally identified within the originating solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing Buyer in writing to the Vendor.


Limits of Sales to Authorized Products and Services: Vendor has responsibility to limit sales to those products or services authorized within the contract, whether authorized by changes and amendments or stated within the original contract scope.  The Vendor is responsible for refusing orders that are not properly authorized by the contract or through other proper Purchase Orders issued by authorized persons from the City.  If the Vendor has consistent sales of unauthorized products or services, the City reserves the right to use any of the following: terminate the contract in accordance with termination provisions, place the Vendor payments on “hold” for all incoming invoices while the City determines which are authorized items eligible for payment, and/or refuse certain invoices that contain non-authorized items. 


Trial Period and Right to Award to Next Low Vendor: A ninety (90) day trial period shall apply to contract(s) awarded as a result of this solicitation.  During the trial period, the vendor(s) must perform in accordance with all terms and conditions of the contract.  Failure to perform during this trial period may cause the immediate cancellation of the contract.  If dispute occurs or discrepancy as to the acceptability of product or service, the City’s decision shall prevail.  The City agrees to pay only for authorized orders received up to the date of termination.  If the contract is terminated within the trial period, the City reserves the option to award the contract to the next low responsive Vendor by mutual agreement with such Vendor.  Any new award will be for the remainder of the contract and will also be subject to this trial period.  

Background Checks and Immigrant Status


The City has strict policies regarding the use of Background checks, criminal checks and immigrant status for contract workers.  The policies are incorporated into the contract and available for viewing on-line at  http://www.seattle.gov/business/WithSeattle.htm 

Schedule, Orders, Delivery

Delivery/Shipping:  Materials, supplies and/or equipment must have coordinated delivery as described in the Master Specification.

Liquidated Damages: Time is of the essence to the contract. Liquidated Damages have been agreed upon to provide compensation for damages resulting from failure to complete the Contract on time. Such obligation shall not be construed as a penalty.


The Contractor:


· Shall pay Liquidated Damages for delay or for overruns in the Contract Time as set forth below


· Authorizes the Owner’s Project Manager to deduct these damages from any money due or to become due to the Contractor


For overruns in Contract Time occurring before the Substantial Completion Date and for overruns in Contract Time occurring before the Physical Completion Date, the Liquidated Damages amount of $12,300.00 per calendar day.  If the delay is longer than 10 days and it is necessary for the Owner to construct temporary facilities for customers under major building construction, an additional Liquidated Damages amount of $15,000.00 per calendar day shall be added to the aforementioned amount.


Liquidated Damages will not be assessed for any day for which an extension of time is granted.  No deduction or payment of such damages for delay will release the Contractor, in any degree, from further obligations and liabilities to complete the entire Contract.


No Minimum Order: There shall be no minimum order quantity for this contract. 

Warranty:  Contractor warrants that all materials, equipment, and/or services provided under this Contract shall be fit for the purpose(s) for which intended, for merchantability, are properly packaged, proper instructions and warnings are supplied, that all goods comply with applicable safety and health standards, that an MSDS Sheet is supplied as required by law, and that products or services conform to the requirements and specifications herein.  Acceptance of any service and inspection incidental thereto by Owner shall not alter or affect the obligations of the Contractor or the rights of the Owner.  All supplied equipment, materials and services shall be warranted for a period of five years from date of energization.

Right to Replace Products & Product Discontinuance:  In the event the manufacturer discontinues or replaces a product, Vendor may request the City substitute a new product or model on the contract.  The City may allow the Vendor to provide a substitute product, upon confirmation that the product has been discontinued.  Pricing for such a product replacement or substitute must be the same discount rate as provided to the City on the original product.


   Prohibition on Advance Payments.


The City does not accept requests for early payment, down payment or partial payment, unless Proposal Submittal specifically allows such pre-payment proposals or alternates within the RFP process.  Maintenance subscriptions may be paid up to one year in advance provided that should the City terminate early, the amount paid shall be reimbursed to the City on a prorated basis; all other expenses are payable net 30 days after receipt and acceptance of satisfactory compliance. 

Environmental Specifications

Environmental Standards:  Unless notified otherwise by the Vendor, products bid will be considered complaint to USEPA Standards .See http://www.epa.gov/epaoswer/non-hw/procure/index.htm

PBT Free Specification - Persistent Bioaccumulative Toxic (PBT) Chemicals – Mercury, Dioxin, PCB. PBDE, Lead, PVC and other:  The City of Seattle adopted Resolution #30487 in 2002.  This Resolution requires that City Purchasing differentiate products that contain PBT chemicals and those that release PBT chemicals during production or disposal, from those products that do not, and requires City Purchasing reduce acquisition of products that contain or release PBT chemicals.  PBT chemicals are defined as mercury, dioxin, PCB, PBDE (polybrominated diphenyl ethers, i.e. flame retardants), or others as identified on the State of Washington, Department of Ecology PBT priority list (for the complete list, see http://www.epa.gov/pbt/pubs/cheminfo.htm or attached:  
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Unless specifically allowed within this solicitation, all equipment, supplies and other products submitted for Bid/response are to be free of Persistent Bioaccumulative Toxic chemicals including mercury, dioxin, PCB and others as listed in the DOE PBT priority list.  If an interested Vendor has a product that contains or releases any PBT materials as defined above, Vendor may notify the City RFP Coordinator by the date specified on the schedule (see Page 1).  Should the City determine that the product being acquired by the City does not have a reasonable or economically feasible substitute, the City may amend this PBT-Free requirement to allow for -- or provide a maximum of 10% preference for -- products that include or release the least amount of such PBT chemical as practical. The City may reject Bids/responses with PBT content or release, if the Bids/responses is not in accordance with this PBT-Free specification or has not amended the specification otherwise. Additional information about such products is available: 


PBT, Mercury, Flame Retardants (PBDE) - http://www.ecy.wa.gov/toxhaz.html

The City Council Resolution is attached:
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Federal Funding Requirements

Davis-Bacon Act:  

If this work has federal funding, work in this contract is subject to prevailing wage requirements for both the State (RCW Chapter 39.12) and federal (Davis-Bacon and related acts), if such work has an applicable wage category.  The Contractor and all subs must then comply with the Davis-Bacon Act  (includes (40 U.S.C. 276a to a-7) and related Acts (Walsh-Healy Public Contracts Act for manufacturer, and the McNamara-O’Hara Service Contract Act for services), as supplemented by Department of Labor regulations (29 CFR part 5, “Labor Standards Provisions Applicable to Contracts Governing Federally Financed and Assisted Construction”). 


The Contractor and every Subcontractor must then pay the greater of the State prevailing wage rates and the federal prevailing wage rates as issued by the Secretary of Labor, on a classification by classification basis.  Contractors shall be required to pay wages not less than once a week. The Contractor shall report all suspected or reported violations to the City.   http://www.wdol.gov/dba.aspx#3

Prevailing Wage

Preparing Offer Forms with consideration of Prevailing Wages.


State of Washington prevailing wage rates apply to this contract work, the Offer submitted must clearly show the intent of the Vendor to pay prevailing wages.  The City Buyer will consider whether pricing of the Offer is sufficient to clearly support payment of prevailing wages, and may seek clarification and/or reject the Offer accordingly.  Note your Offer should pay prevailing wages, and any vendor costs associated with filing of Intents and Affidavits, including filing of one Intent for the contract or multiple Intents during the life of the contract as required by the Department of Labor & Industries.


Prevailing Wage Requirements


a. This contract has a category of work subject to prevailing wages, as required by RCW 39.12 (Prevailing Wages on Public Works) and RCW 49.28 (Hours of Labor) as amended or supplemented, Contractor shall be responsible for compliance by the Contractor and all subcontractors.  


b. Filing Your Intent:  The City requires an approved Intent from the Vendor for all the work within the contract.  The awarded Contractor and all subcontractors shall file an Intent to Pay Prevailing Wage Form(s) concurrent with contract execution and as otherwise required by L&I.   The Vendor works directly with L&I to receive an acceptable and approved Intent concurrent with contract execution, and/or multiple intents as required by L&I, which will comply with L&I filing and approval requirements. 


· To do so, the Contractor and any subcontractors will require a Contract Number and Start Date.  The Buyer will tell you the Contract Number; the start date is the date your contract is signed.  


· The Contractor shall promptly submit the Intent to the Department of Labor & Industries (L&I) for approval.  


· The Contractor also shall require any subcontractor to file an Intent with L&I.


· This must be done online at the L&I website:  http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp.  


· If unable to file on-line, a paper copy of the approved Intent shall instead be promptly provided to the Buyer.  


· The Contractor shall notify the Buyer of the Intents filed by both the Contractor and all subs.


c. Contractor and any subcontractor shall not pay any laborer, worker or mechanic less than the prevailing hourly wage rates in effect at the time of bid opening for the worker classifications provided for under Prevailing Wages as issued by the State of Washington for the County in which the work shall be performed. 


d. Vocationally handicapped workers, i.e. those individuals whose earning capacity is impaired by physical or mental deficiency or injury, may be employed at wages lower than the established prevailing wage.  The Fair Labor Standards Act requires that wages based on individual productivity be paid to handicapped workers employed under certificates issued by the Secretary of Labor.  These certificates are acceptable to the Department of Labor and Industries.  Sheltered workshops for the handicapped may submit a request to the Department of Labor and Industries for a special certificate, which would, if approved, entitle them to pay their employees at wages, lower than the established prevailing wage.  


e. In certain situations, an Intent is required but the wages may be exempt.  The Vendor may indicate they qualify for an exemption to wages for the following:


· Sole owners and their spouse.


· Any partner who owns at least 30% of a partnership.


· The president, vice-president, and treasurer of a corporation if each one owns at least 30% of the corporation.


· Workers regularly employed on monthly or per diem salary by state or any political subdivision created by its laws.


f. Prevailing Wage rates in effect at the time of bid opening are attached.  These wages remain in effect for the duration of this contract, except for annual adjustments required by this agreement for multi-year contracts (where contract is longer than one year)  and for building service maintenance (janitorial, waxers, shampooers, and window cleaners).


g. It is the sole responsibility of the Contractor to assign the appropriate classification and associated wage rates to all laborers, workers or mechanics that perform any work under this contract, in conformance with the scope of work descriptions of the Industrial Statistician of the Washington State Department of Labor and Industries.  


h. With each invoice, Contractor will attach or write a statement that wages paid were compliant to applicable Prevailing Wage rates, including the Contractor and any subcontractors.


i. Upon contract completion, Contractor shall file the Affidavit of Wages Paid (form L700-007-000) approved by the Industrial Statistician of Washington L&I. This may be performed on-line if the Contractor has initiated the original Intent to Pay Prevailing Wage process on line.  The receipt of the approved affidavit is required before Seattle can pay the final invoice. The City may withhold payment on any invoice due the Contractor until the approved affidavit is received. 

j.  The Contractor shall also ensure that each Subcontractor likewise files an Affidavit.

k. The Contractor shall notify the Buyer and provide a copy of the Affidavit(s).


l. For jobs above $10,000, Contractor must post for employees’ inspection, the Intent form including the list of the labor classifications and wages used on the project.   This may be postured in the nearest local office, for road construction, sewer line, pipeline, transmission line, street or alley improvement projects as long as the employer provides a copy of the Intent form to the employee upon request. 


m. In the event any dispute arises as to what the prevailing wages are for this Contract, and the dispute cannot be solved by the parties involved, the matter shall be referred to the Director of the Department of Labor and Industries of the State of Washington.  In such case, the Director’s decision shall be final, conclusive and binding on all parties.  If the dispute involves a federal prevailing wage rate, the matter shall be referred to the U.S. Secretary of Labor for a decision.  In such case, the Secretary’s decision shall be final, conclusive and binding on all parties. 


Prevailing Wage Rate Changes for Service Contracts Greater than One Year in Duration:


a. This provision only applies to service contracts that continue beyond a single year in duration, including building service maintenance contracts (janitorial service Vendors and work performed by janitors, waxers, shampooers, and window cleaners) and other multi-year service contracts where prevailing wages are required.


b. Vendor and any subcontractor must pay at least the prevailing wage rates in effect at time of bid/response throughout the duration of the contract.  


c. Each contract anniversary, Vendor and any subcontractors shall review the then current Prevailing Wage Rates.  The Vendor shall increase wages paid if required to meet no less then the current prevailing wage rates for those positions that are covered by such wage rates, in effect at the time of the contract anniversary.


d. Any price or rate increases made because of a change in the prevailing wages will be compensated by the City on a pass through basis if the Vendor requests a price increase under the price increase request requirements provided elsewhere in this contract. The Vendor must follow the contract instructions for pricing increases, by notifying the Buyer at least 45 days prior to the contract anniversary date of any resulting price increase and clearly documenting the increase.


Contract Bond


The successful Contractor must have capacity to furnish a Payment and Performance Bond or a Letter of Credit, as approved by the City, in an amount equal to 100% of the contract price plus sales or use tax.  The form required for both the Payment and Performance Bond and the Letter of Credit are provided below, along with instructions and signature requirements.  The firms that supply the Payment and Performance Bond and the Letter of Credit must be from an approved list.  

The Payment and Performance Bond shall:


· Be on a form furnished by the Owner


· Be signed by an approved Surety (or Sureties) that:


· Is registered with the Washington State Insurance Commissioner


· Appears on the current Authorized Insurance List in the State of Washington published by the Office of the Insurance Commissioner


· Has a current rating of at least A-VII in A.M. Best’s Key Rating Guide or is included in the U.S. Department of the Treasury’s Listing of Approved Sureties (Circular 570)


Best’s Key Rating Guide (These materials are also accessible on the Internet at http://www.fms.treas.gov/c570/c570.html).  


· Alternatively, the successful Proposer may instead provide a Letter of Credit, executed by a Banking Institution that is provided a Moody’s Bank Rating of B or better.


The Bond or Letter of Credit is required at the time the Contract is signed and returned to the City.  The City does not intend to execute the Contract until the proper and approved form of the Bond or Letter of Credit has been accepted by the City.


With Solicitation Response, Contractors shall submit a Letter of Commitment from an approved surety.  This Letter of Commitment is a letter that confirms the intention of an appropriate surety to provide a bond should the company receive an award.  This letter does not actually supply the bond, but expresses that the surety can provide a qualified bond should an award be given.


· This Letter of Commitment may be for a Contract Bond.  The Letter shall be from a qualified Bond Agency as specified above and shall confirm the willingness of the Bond Agency to provide a bond at 100% of the contract value that meets the form and requirements of the City Bond Form, should the contractor win award.


· Alternatively, the City will accept a Letter of Commitment for a Letter of Credit.  The Letter of Commitment shall be from a qualified Banking Institution as specified above, and confirm the willingness of the Banking Institution to provide a Letter of Credit in 100% of the contract value, should the Contractor win the award.


See the Bond Form, Bond Instructions and instructions for signature in the Icons provided below.  
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6. INSTRUCTIONS AND INFORMATION.

This chapter details City procedures for directing the RFP process.  The City reserves the right in its sole discretion to reject the proposal of any Proposer that fails to comply with any procedure in this chapter.


Registration into City Registration System

If you have not previously completed a one-time registration into the City of Seattle Registration system, we request you register at: http://www2.seattle.gov/VendorRegistration/ .  The Registration System is used by City staff to locate your contract(s) and identify companies for bid lists on future purchases.  Bids are not rejected for failure to register, however, if you win a contract and have not registered, you will be required to place yourself, or you will be added into the system. Women and minority owned firms are asked to self-identify.  If you need assistance, please call 206-684-0444.  

Communications with the City


All Vendor communications concerning this acquisition shall be directed to the RFP Coordinator.  The RFP Coordinator is:


Presley Palmer, Sr. Buyer

206-233-7158

Presley.palmer@seattle.gov 

Unless authorized by the RFP Coordinator, no other City official or City employee is empowered to speak for the City regarding this acquisition.  Any Proposer seeking to obtain information, clarification, or interpretations from any other City official or City employee (other than the RFP Coordinator) is advised that such material is used at the Proposer’s own risk. The City will not be bound by any such information, clarification, or interpretation.  


Following the Proposal submittal deadline, Proposers shall continue to direct communications to only the City RFP Coordinator.  The RFP Coordinator will send out information to responding companies as decisions are concluded.

Contact by a vendor regarding this acquisition with a City employee other than the RFP Coordinator or an individual approved by the RFP Coordinator in writing, may be grounds for rejection of the vendor’s proposal.


Pre-Proposal Conference 


The City shall conduct an optional pre-proposal conference on the time and date in page 1, at the Seattle City Purchasing Office, 700 5th Avenue, Suite 4112, Seattle.  Proposers are highly encouraged to attend but not required to attend to be eligible to submit a proposal.  The meeting answers questions potential Proposers may have regarding the solicitation document and to discuss and clarify any issues.  This is an opportunity for Proposers to raise concerns regarding specifications, terms, conditions, and any requirements of this solicitation.  Failure to raise concerns over any issues at this opportunity will be a consideration in any protest filed regarding such items known as of this pre-proposal conference.

Those unable to attend in person may participate via telephone.  The Buyer will set up a conference bridge for Vendors interested in participating via conference call.  Contact the Buyer at least two days in advance of the conference when requesting access by phone.

Questions


Questions are to be submitted to the Buyer no later than the date and time on page 1, to allow sufficient time for the City Buyer to consider the question before the bids or proposals are due.  The City prefers such questions to be through e-mail directed to the City Buyer e-mail address. Failure to request clarification of any inadequacy, omission, or conflict will not relieve the vendor of any responsibilities under this solicitation or any subsequent contract.  It is the responsibility of the interested Vendor to assure they received responses to Questions if any are issued.

Changes to the RFP/Addenda

A change may be made by the City if, in the sole judgment of the City, the change will not compromise the City’s objectives in this acquisition.  A change to this RFP will be made by formal written addendum issued by the City’s Buyer Addenda and shall become part of this RFP and included as part of the Contract. It is the responsibility of the interested Vendor to assure they have received Addenda if any are issued.

Bid Blog.


Our website has an option for those companies familiar with RSS Technology.  You may opt to subscribe to an “RSS Feed” on our new Blog (titled “The Buy Line”).  This is optional; it is for your convenience and recommended for those companies familiar with RSS technology.  The RSS Feed technology provides alerts for updates, including addenda, or information posted on our blog for the solicitation you are interested in.  http://www.seattle.gov/purchasing 

Receiving Addenda and/or Question and Answers 


The City Buyer will try to provide you notice, either through the RSS Feed or direction e-mail courtesy announcements that changes or addendums have been posted on our website. 


Notwithstanding efforts by the City to provide such notice to known vendors, it remains the obligation and responsibility of the Vendor to learn of any addendums, responses, or notices issued by the City.  Such efforts by the City to provide notice or to provide it on the website do not relieve the Vendor from the sole obligation for learning of such material.  


Note that some third-party services decide to independently post City of Seattle bids on their websites as well.  The City does not, however, guarantee that such services have accurately provided proposers with all the information published by the City, particularly Addendums or changes to bid date/time.


All Bids sent to the City shall be compliant to all Addendums, with or without specific confirmation from the Proposer that the Addendum was received and incorporated.  However, the Buyer can reject the Bid if it does not reasonably appear to have incorporated the Addendum.  The Buyer could decide that the Proposer did incorporate the Addendum information, or could determine that the Proposer failed to incorporate the Addendum changes and that the changes were material so the Buyer must reject the Offer, or the Buyer may determine that the Proposer failed to incorporate the Addendum changes but that the changes were not material and therefore the Bid may continue to be accepted by the Buyer.

Submittal Requirements


This section details City procedures for submittal. 

1. Number all pages sequentially.  The format should follow closely that requested in this RFP.


2. The City may designate page limits for certain sections of the response.  Any pages that exceed the page limit will be excised from the document for evaluation.  


3. The response should be in an 8 1/2” by 11” format.  Non-recyclable materials are strongly discouraged.  Proposers are encouraged to “double side”.  If there are page limitations, one side of a printed page is considered one page.  

Late Submittals: 


Proposers have full responsibility to ensure the response arrives at the City within the deadline. A late submittal may be rejected, unless the lateness is waived as immaterial by the City Purchasing and Contracting Services Director, given specific fact-based circumstances.  Late responses may be returned unopened to the submitting firm; or CPCS may accept the package and make a determination as to lateness.

Hard Copy Submittal:

Original Bid:


Submittal Requirements:  One original (1) unbound, five (5 ) copies, and one (1) electronic CD copy of the response must be received no later than the date and time specified on the Solicitation Schedule or as otherwise amended.  Fax, e-mail and CD copies will not be an alternative to the hard copy. If a CD, fax or e-mail version is delivered to the City, the hard copy will be the only official version accepted by the City.

Best and Final Offer:

Submittal Requirements:  One original (1) unbound, five (5 ) copies, and one (1) electronic CD copy of the response must be received no later than the date and time specified on the Solicitation Schedule or as otherwise amended.  Fax, e-mail and CD copies will not be an alternative to the hard copy. If a CD, fax or e-mail version is delivered to the City, the hard copy will be the only official version accepted by the City.

If it is determined that your Original Proposal is your Best and Final Offer you will not be required to submit additional copies of your Proposal. The original evaluation scoring by the selection committee will carry forward.

Table 2: Hard Copy Submittal Addresses


		Physical Address (courier)

		Mailing Address (For US Post Office mail)



		City Purchasing and Contracting Services Division


Seattle Municipal Tower


Suite 4112


700 Fifth Avenue


Seattle, Washington, 98104

		City Purchasing and Contracting Services Division


Seattle Municipal Tower


P.O. Box 94687


Seattle, Washington, 98124-4687





1. Hard-copy responses should be in a sealed box or envelope clearly marked and addressed with the CPCS Buyer Name, RFP title and number.  If packages are not clearly marked, the Proposer has all risks of the package being misplaced and not properly delivered. 


2. The Submittal may be hand-delivered or must otherwise be received by the Buyer at the address provided, by the submittal deadline.  Delivery errors will result without careful attention to the proper address.


3. Submittals and their packaging (boxes or envelopes) should be clearly marked with the name and address of the Proposer.

4. Please do not use any plastic or vinyl binders or folders.  The City prefers simple, stapled paper copies. If a binder or folder is essential due to the size of your submission, they are to be fully 100% recycled stock.  Such binders are available from Keeney’s Office Supply at 425-285-0541 or Complete Office Solutions at 206-650-9195. 


5. Please double-side your submittal.


No RFP Opening – No Reading of Prices.


The City does not conduct a bid opening for RFP responses.

Offer Form.


Proposer shall specify response in the format and on any forms provided, indicating unit prices if appropriate, and attaching additional pages if needed.  In the case of difference between the unit pricing and the extended price, the City shall use the unit pricing.  The City may correct the extended price accordingly.  Proposer shall quote prices with freight prepaid and allowed.  Proposer shall quote prices FOB Destination.   All prices shall be in US Dollars.  

Proposer Responsibility to Provide Full Response

It is the Proposer’s responsibility to respond, which does not require interpretation or clarification by the Buyer.  The Proposer is to provide all requested materials, forms and information. The Proposer is responsible to ensure the materials submitted will properly and accurately reflects the Proposer specifications and offering.  During scoring and evaluation (prior to interviews if any), the City will rely upon the submitted materials and shall not accept materials from the Proposer after the RFP deadline; however this does not limit the right of the City to consider additional information (such as references that are not provided by the Proposer but are known to the City, or past experience by the City in assessing responsibility), or to seek clarifications by the City. 


Partial and Multiple Awards

Unless stated to the contrary in the Scope of Work, the City reserves the right to name a partial and/or multiple awards, in the best interest of the City.   Proposers are to prepare proposals given the City’s right to a partial or multiple awards.  If Proposer is submitting an All or None offer, such offer must be clearly marked as All or None.  Further, the City may eliminate an individual line item when calculating award, to best meet the needs of the City, if a line item is not routinely available or is a cost that exceeds the City funds.  For Proposals, the City may negotiate with the successful Proposer, to finalize the work and specifications consistent with the objectives of the RFP.


Tax Revenue Consideration

SMC 20.60.106 (H) authorizes that in determining the lowest and best bid, the City shall consider the tax revenues derived by the City from its business and occupation, utility, sales and use taxes from the proposed purchase.   The City of Seattle’s Business and Occupation Tax rate varies according to business classification.  Typically, the rate for services such as consulting and professional services is .00415% and for retail or wholesale sales and associated services, the rate is .00215%.  Only vendors that have a City of Seattle Business License and have an annual gross taxable Seattle income of $100,000 or greater must pay Business and Occupation Tax.  The City will apply SMC 20.60.106(H) and calculate to determine the lowest bid price proposal.

Taxes


The City is exempt from Federal Excise Tax (Certificate of Registry #9173 0099K exempts 
the City). Washington state tax, use tax if any, and local sales tax will be added onto the resultant Contract cost, although will not be used in evaluation of costs.


Interlocal Purchasing Agreements

This is for information only and is not be used to evaluate candidates. RCW 39.34 allows cooperative purchasing between public agencies, and other political subdivisions. SMC 20.60.100 also allows non-profits to use these agreements. The seller agrees to sell additional items at the offer prices, terms and conditions, to other eligible governmental agencies that have such agreements with the City.  The City of Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.  Should the Proposer require additional pricing for such purchases, the Proposer is to name such additional pricing upon Offer to the City.

Contract Terms and Conditions

The contract that has been adopted for the Denny Substation Major Equipment Project is attached and embedded at the bottom of this RFP Solicitation. Proposers are responsible to review all specifications, requirements, Terms and Conditions, insurance requirements, and other requirements herein. To be responsive, Vendors must be prepared to enter into a Contract substantially the same as the attached Contract.  The Vendor’s failure to execute a Contract substantially the same as the attached Contract may result in disqualification for future solicitations for this same or similar products/services. 


Submittal of a proposal is agreement to this condition.  Vendors are to price and submit proposals to reflect all the specifications, requirements, in this RFP and terms and conditions substantially the same as those included in this RFP.


Any specific areas of dispute with the attached Contract must be identified in Vendor’s Response and may, at the sole discretion of the City, be grounds for disqualification from further consideration in award of a contract.


Under no circumstances shall a Vendor submit its own standard contract terms and conditions as a response to this solicitation. Instead, Vendor must review and identify the language in the City’s attached Contract Terms that Vendor finds problematic, state the issue, and propose the language or contract modifications Vendor is requesting.  Vendor should keep in mind, when requesting such modifications, that the City is not obligated to accept the requested areas of dispute.


The City will not sign a licensing or maintenance agreement supplied by the Vendor. If the vendor requires the City to consider otherwise, the Vendor is also to supply this as a requested exception to the Contract and it will be considered in the same manner as other exceptions.  


The City may consider and may choose to accept some, none, or all contract modifications that the Vendor has submitted with the Vendor’s proposal.  


Nothing herein prohibits the City, at its sole option, from introducing or modifying contract terms and conditions and negotiating with the highest ranked apparent successful Proposer to align the proposal to City needs, within the objectives of the RFP.   The City has significant and  critical time frames which frame this initiative, therefore, should such negotiations with the highest ranked, apparent successful Proposer fail to reach agreement in a timely manner as deemed by the City, the City, at its sole discretion, retains the option to terminate negotiations and continue to  the next-highest ranked proposal. 


Negotiations

Nothing herein prohibits the City from opening discussions with the highest ranked apparent successful Proposer, to negotiate modifications to either the proposal or the contract terms and conditions, to align the proposal or the contract to best meet City needs within the scope sought by the RFP. 


Effective Dates of Offer

Offer prices and costs in Proposer submittal must remain valid until City completes award.  Should any Proposer object to this condition, the Proposer must provide objection through a question and/or complaint to the Buyer prior to the proposal due date.


Prompt Payment Discount.



On the Offer form or in submittal, the Proposer may state a prompt payment discount term, if the Proposer offers one to the City.  A prompt payment discount term of ten or more days will be considered in evaluation.


Cost of Preparing Proposals


The City will not be liable for any costs incurred by the Proposer in the preparation and presentation of proposals submitted in response to this RFP including, but not limited to, costs incurred in connection with the Proposer’s participation in demonstrations and the pre-proposal conference.


Proposer Responsibility


 It is the Proposer responsibility to examine all specifications and conditions thoroughly, and comply fully with specifications and all attached terms and conditions.  Proposers must comply with all Federal, State, and City laws, ordinances and rules, and meet any and all registration requirements where required for contractors as set forth in the Washington Revised Statutes.  


Readability


Proposers are advised that the City’s ability to evaluate proposals is dependent in part on the Proposer’s ability and willingness to submit proposals which are well ordered, detailed, comprehensive, and readable.  Clarity of language and adequate, accessible documentation is essential.

Changes or Corrections in Proposal Submittal

Prior to the submittal closing date and time, a Vendor may change its proposal, if the change is initialed and dated by the Vendor.  No change shall be allowed after the closing date and time. Note you cannot change, mark-up or cross-out any condition, format, provision or term that appears on the City’s published Offer Form. If you need to change any of your own prices or answers that you write on the Offer Form, it must be made in pen, initialed, and be clear in intent.  Do not use white-out.

Errors in Proposals 

Proposers are responsible for errors and omissions in their proposals.  No such error or omission shall diminish the Proposer’s obligations to the City

.

Withdrawal of Proposal


A submittal may be withdrawn by written request of the submitter, prior to the quotation closing date and time.  After the closing date and time, the submittal may be withdrawn only with permission by the City.


Rejection of Proposals and Rights of Award

      The City reserves the right to reject any or all proposals with no penalty.  The City also has the right to waive immaterial defects and minor irregularities in any submitted proposal.

Incorporation of RFP and Proposal in Contract


This RFP and the Proposer’s response, including all promises, warranties, commitments, and representations made in the successful proposal as accepted by the City, shall be binding and incorporated by reference in the City’s contract with the Proposer.


Equal Benefits

Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires consideration of whether proposers provide health and benefits that are the same or equivalent to the domestic partners of employees as to spouses of employees, and of their dependents and family members.  The bid package includes a “Vendor Questionnaire” which is the mandatory form on which you make a designation about the status of such benefits. If your company does not comply with Equal Benefits and does not intend to do so, you must still supply the information on the Vendor Questionnaire. Instructions are provided at the back of the Questionnaire.

Women and Minority Opportunities 

The City intends to provide the maximum practicable opportunity for successful participation of minority and women owned firms, given that such businesses are underrepresented.  The City requires all Bidders agree to SMC Chapter 20.42, and will require bids with meaningful subcontracting opportunities to also supply a plan for including minority and women owned firms.  

A Woman and Minority Inclusion Plan is a mandatory submittal with your RFP response, and is provided for you in the Submittal Instruction section of this RFP document. The City requires all vendors to submit an Inclusion Plan.  Failure to submit a plan will result in rejection of your RFP response. The inclusion plan will be scored as part of the evaluation.  The Inclusion Plan is a material part of the contract.  Read the Inclusion Plan carefully; it is incorporated into the contract.  At City request, vendors must furnish evidence of compliance, such as copies of agreements with WMBE subcontractors.    The plan seeks WMBE business utilization as well as recognizes those companies or respondents that have a unique business purpose for hiring of workers with barriers.


Insurance Requirements

Insurance requirements in Attachment #1 are mandatory.  Formal proof of insurance must be submitted to the City before execution of the Contract, the City will remind the apparent successful proposal in the Intent to Award letter.  The apparent successful Proposer must promptly provide such proof of insurance to the City in reply to the Intent to Award Letter.  Contracts will not be executed until all required proof of insurance has been received and approved by the City.  

Vendors are encouraged to immediately contact their Broker to begin preparation of the required insurance documents, if the Vendor is selected as a finalist.  Proposers may elect to provide the requested insurance documents within their Proposal.


Proprietary Material


Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or created by the City of Seattle are public records.  These records include but are not limited to bid or proposal submittals, agreement documents, contract work product, or other bid material.  Some records or portions of records are legally exempt from disclosure and can be redacted or withheld. The Public Records Act (RCW 42.56 and RCW 19.10)8 describes those exemptions. Proposers must familiarize themselves with the Washington State Public Records Act (PRA) and the City of Seattle’s process for managing records.


The City will try to redact anything that seems obvious in the City opinion for redaction.   For example, the City will black out (redact) Social Security Numbers, federal tax identifiers, and financial account numbers before records are made viewable by the public.  However, this does not replace your own obligations to identify any materials you wish to have redacted or protected, and that you think are so under the Public Records Act (PRA).


Protecting your Materials from Disclosure (Protected, Confidential, or Proprietary) 

You must determine and declare any materials you want exempted (redacted), and that you also believe are eligible for redaction.  This includes but is not limited to your bid submissions, contract materials and work products   

Proposal Submittals


If you wish to assert exemptions in the materials in your proposal, you must identify your exemption request in the Vendor Questionnaire in the Non-Disclosure Request Section.


Contract Work Products.  


If you wish to assert exemptions for your contract work products you must notify the City Project Manager at the time such records are generated.


Please note the City cannot accept a generic marking of materials, such as marking everything with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  You may not exempt an entire page unless each sentence is entitled to exemption; instead, identify paragraphs or sentences that meet the RCW exemption criteria you are relying upon.  


City’s Response to a Public Records Act Requests


The City will prepare two versions of your materials:


Full Redaction: A public copy that redacts (blacks out) both the exemptions (such as social security numbers) identified by the City and also materials or text you identified as exempt. The fully redacted version is made public upon contract execution and will be supplied with no notification to you.


Limited Redaction:  A copy that redacts (blacks out) only the exemptions (such as social security numbers) identified by the City.  This does not redact (black out)  exemptions you identified. The Limited Redaction will be released only after you are provided “third party notice” that allows you the legal right under RCW 42.56.540 to bring a legal action to enjoin the release of any records you believe are not subject to disclosure.


If any requestor seeks the Limited Redacted or original versions, the City will provide you “third party notice”, giving ten business days to obtain a temporary restraining order while you pursue a court injunction.  A judge will determine the status of your exemptions and the Public Records Act. 


Requesting Disclosure of Public Records


The City asks proposers and their companies to refrain from requesting public disclosure of proposal records until an intention to award is announced.  This shelters the solicitation process, particularly during evaluation and selection or if a cancellation occurs with re-solicitation.  With this preference stated, the City will continue to respond to all requests for disclosure of public records as required by State Law.  If you do wish to make a request for records, please address your request in writing to:  Zuzka Lehocka-Howell at Zuzka.Lehocka-Howell@seattle.gov.  

Ethics Code

Please familiarize yourself with the new code:  http://www.seattle.gov/ethics/etpub/et_home.htm.  Attached is a pamphlet for Vendors, Customers and Clients.  Specific question should be addressed to the staff of the Seattle Ethics and Elections Commission at 206-684-8500. 
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No Gifts and Gratuities  

Vendors shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, gifts, tickets, trips, favors, bonuses, donations, special discounts, work, or meals) to any City employee, volunteer or official, if it is intended or may appear to a reasonable person to be intended to obtain or give special consideration to the Vendor.  An example is giving a City employee sporting event tickets to a City employee on the evaluation team of a bid you plan to submit. The definition of what a “benefit” would be is broad and could include not only awarding a contract but also the administration of the contract or the evaluation of contract performance.  The rule works both ways, as it also prohibits City employees from soliciting items from vendors.  Promotional items worth less than $25 may be distributed by the vendor to City employees if the Vendor uses the items as routine and standard promotions for the business.
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Involvement of Current and Former City Employees


If a Vendor has any current or former City employees, official or volunteer, working or assisting on solicitation of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid documents prompts you to answer that question.  You must continue to update that information to City Purchasing during the full course of the contract.  The Vendor is aware and familiar with the Ethics Code, and educate vendor workers accordingly.


Contract Workers with more than 1,000 Hours


The Ethics Code has been amended to apply to vendor company workers that perform over 1,000 cumulative hours on any City contract during any 12-month period.  Any such vendor company employee covered by the Ethics Code must abide by the City Ethics Code. The Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.


No Conflict of Interest  


Vendor (including officer, director, trustee, partner or employee) must not have a business interest or a close family or domestic relationship with any City official, officer or employee who was, is, or will be involved in selection, negotiation, drafting, signing, administration or evaluating Vendor performance. The City shall make sole determination as to compliance.  


7. OFFER SHEET AND MANDATORY SUBMITTALS.

Submit proposal with the following format and attachments.  Failure to clearly and completely provide all information below, on forms provided and in order requested, may result in rejection as non-responsive.

1. Cover letter (Optional)


2. Mandatory - Letter from a qualified surety to commit a Bond or Letter of Credit.


3. Legal Name (Optional): Submit a certificate, copy of web-page, or other documentation from the Secretary of State in which you incorporated that shows your legal name as a company.  

4. Minimum Qualifications (Mandatory):  Provide a single page that clearly lists each Minimum Qualification, and exactly how you achieve each minimum qualification.  Remember that the determination that you have achieved all the minimum qualifications is made from this page.  The Buyer is not obligated to check references or search other materials to make this decision.
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5. Bid Offer Form (Mandatory):   Submit the following form with your proposal package. All Pricing and Specification requirements must be completed.
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6. Technical Data Bid Form (Mandatory):   Submit the following form with your proposal package. All Pricing and Specification requirements must be completed.
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7. Vendor Questionnaire (Mandatory):  Submit the following form with your proposal package. Be sure to submit this, even if you have sent one in to the City on previous solicitations or contracts.
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8. Inclusion Plan (Mandatory):  
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9. Proposal Response Form (Mandatory):  Elements of this questionnaire will be scored or ranked by the Evaluation Committee.
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10. List of References:  Please provide a minimum three (3), maximum five (5) US references to which you have done similar work.
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Submittal Checklist


This checklist is for your convenience only.  It does not need to be submitted with your proposal.  This checklist summarizes each form that is required to complete and submit your proposal package to the City.


		Cover Sheet

		



		Letter of Bond Commitment




		Mandatory



		Legal Name

		



		Minimum Qualifications Page

		Mandatory



		Vendor Questionnaire

		Mandatory



		Inclusion Plan

		Mandatory



		Bid Offer Form

		Mandatory



		Technology Data Bid Form

		Mandatory



		Proposal Response Form

		Mandatory



		List of References

		





8. EVALUATION PROCESS

Step #1:
Non-Technical Review: Minimum Qualifications and Responsiveness:  City shall review submittals for initial decisions on responsiveness and responsibility.  This will include a review of proposer submitted Equal Benefits, Minimum Qualifications, Inclusion Plan and other elements of responsiveness.

Those found responsive and responsible based on this initial review shall proceed to Step 2.

Step #2:
Preliminary Proposal Response Evaluation:


a. Technical Review: Minimum Technical Qualifications: Selection Committee shall review, as part of their evaluation, the proposals for initial decisions on Technical responsiveness. This will include a review of proposer submitted material for the elements listed in the Technical Minimum Qualifications in section 3 of the RFP and will serve as a pass/fail to determine which proposers move on to Step 3. 

b. Scoring Evaluation: Selection Committee will begin the process of fully evaluating and scoring the vendor proposal which will include the Vendor Response Form, Technical Drawings, and all other submitted material.

Proposals shall be scored at this point using the preliminary proposal evaluation criteria (below).

Step #3:
Vendor Presentation:  The Proposer shall conduct a presentation of their response to the Proposal Response Form. Proposer shall introduce their key staff and make required presentations that cover the topics from the Vendor Response Form.

Each section shall be followed by a 15 minute question and answer session. During this time the Proposer may also ask questions of the Selection Committee.  The entire presentation shall be no longer than 6 hours with 3 hours in the AM and 3 hours in the PM separated by one hour for lunch.  Each 3 hour session shall include a 15 minute break.  The presentation will conclude with a final Q&A session


		Section

		Description

		Duration (approximate)



		1

		Experience/Customer Support

		1 hour



		

		Q&A

		15 minutes



		2

		Schedule

		15 minutes



		

		Q&A

		15 minutes



		3

		Technical

		1.5 hours



		

		Q&A

		15 minutes



		4

		Operations

		45 minutes



		

		Q&A

		15 minutes



		

		Final Q&A Session

		1 hour



		

		Total Presentation Time

		5.5 hours





At this meeting Proposers should ask any and all questions related to their Proposals.  The City will provide immediate answers when possible and research to provide responses where necessary.  Information derived from this session will be considered in the final evaluation of Proposals. This and all presentations may be video recorded or audio recorded by the City.  This and all presentations may be attended by the City's consultant, other City staff and technical experts that are non-voting members but serve as advisers to the Selection Committee.


The Contractor is to submit the list of names and company affiliations with the Buyer before the demonstration.  Contractors invited to demonstration are to bring the assigned Project Manager that has been named by the Contractor in the Proposal, and may bring other key personnel named in the Proposal. The Contractor shall not, in any event, bring an individual who does not work for the Contractor or for the Contractor as a subcontractor on this project, without specific advance authorization by the City Buyer.


Step #4:
Proposal Workshops:  After the Vendor Presentation shall be the Proposal Workshop.  At this session the Proposer and Selection Committee shall have a one-on-one discussion which is designed to prepare the Proposer in providing their Best and Final Proposal.  This work session shall be no longer than 2.5 days in length with each day being 6 hours with 3 hours in the AM and 3 hours in the PM separated by one hour for lunch.  The half day shall be 3 hours.  Each 3 hour session shall include a 15 minute break.  Workshops may be arranged so that two complete workshops can occur in one week.

Step #5:
Best and Final Proposals: Due to the technical complexities and the requirements to balance the conflicting requirements of this scope of work to provide a safe, functional, working facility that meets the present and future requirements of the City, an RFP process was selected.  This process allows for a selection based on technical merit to satisfy the conflicting technical criteria.  Further recognizing the breadth and depth of expertise required to study and provide a technical solution that is consistent with necessary operating and maintenance practices and the importance to the City of the results related to the safety and long term operation of the Denny Substation, the City has determined to use a “Best & Final” process to select the best proposal.  This process allows the proposer to submit an initial proposal, provide a presentation to the City with a question and answer session, have an extensive preparation workshop and then provide a Best and Final Proposal which is evaluation by the City.  Prior to final award that proposal’s model will be validated by the City.  This process ensures that both the City and Proposer understand the critical requirements and proposal capabilities and provides the maximum opportunity to all Proposers to provide their best proposal to the City.  This process provides the City the opportunity to thoroughly investigate and select the best proposal for the Denny Substation that responsibly meets our environmental, physical and technical requirements.

Step #6:
Proposal Evaluation (Best and Final):   After receiving the Best and Final Proposals the Selection Committee shall evaluate the proposals per the Secondary Proposal Evaluation Criteria provided below.  Previous Vendor scores from the Initial Proposal Response Evaluation will not be carried forward. The City reserves the right to schedule another Vendor Presentation for the two (2) highest ranked vendors; if additional presentations are included, the same format and session lengths will be provided to all proposers and this score will supersede the score from the original Vendor Presentation. 

Specifications:  The City will evaluate each Contractor’s compliance with the specifications and other bid requirements set forth in the RFP prior to calculation of Contractors pricing.  If the bidder attaches manufacturing line cards or specification sheets as supporting documentation of compliance to technical specifications, the Buyer may rely upon such attachments to make determinations of whether the product properly complies with City requirements.  Likewise, the Buyer may obtain and rely upon a manufacturer line card if the Buyer desires verification that the OEM product is compliant. In the event a manufacturer’s material differs from the bidder’s written response, it is your responsibility to clearly explain why the manufacturer specification sheet would be different, or the Buyer may rely upon the manufacturer specification materials to make the determination.

Discounts for prompt payment shall be reviewed for acceptance and shall be calculated into the Vendor’s response for evaluation. 

Local Business Tax Revenue Consideration:  SMC 20.60.106 (H) authorizes that in determining the lowest and best bid, the City shall consider the tax revenues derived by the City from its business and occupation, utility, sales and use taxes from the proposed purchase.   The City will apply SMC 20.60.106(H) and calculate when the value could serve as a differentiator to determine the lowest bid. The City of Seattle’s Business and Occupation Tax rate varies according to business classification.  Typically, the rate for service such as consulting and other professional services is .00415% and for retail or wholesale sales and associated services, the rate is .00215%.  Only vendors that have a City of Seattle Business License and have an annual gross taxable Seattle income of $100,000 or greater, pay Business and Occupation Tax.  

Cost Proposal:  Items on cost proposal shall then be calculated for award.  Item pricing will be multiplied by the number of units required for an item total.   Item totals will be totaled for all items for a tabulated total.  If an error in math occurs, unit pricing will be considered the correct price and will be used. If any cost item is missing from a proposed Offer Form, the City reserves the right to reject that Bid or to calculate and compare bids without that cost item considered.  

Loss Pricing Evaluation: In addition to unit price calculation, the calculation of load and no-load losses shall be evaluated as follows and added to final equipment cost totals: 

· No-Load Core Losses $7,000/kW

· Load Losses and Auxiliary Losses $3,500/kW

Evaluated Losses will be calculated by multiplying the appropriate dollars/kW values by guaranteed maximum load losses at temperatures as specified by IEEE C57.12 at ONAN rating and no-load losses at 100% voltage.  Transformers have all three loss components evaluated (no load, load and auxiliary losses).  Per IEEE standards, only load losses are applied for the reactor and since the reactor is anticipated to be in service only half of the year, only half of the load loss figure is applied ($1750/kW).  Since the grounding banks (or zig-zag transformers) are energized but not carrying load in normal operating conditions, only no load losses are evaluated.  The total Evaluated Loss for each line item shall also reflect the number of units being included in the Proposal for the Phase One installation.

Step #7:
Selection:  The City shall select the highest ranked Proposer for award, or may consider a combination of awards at the option of the City.   

The highest ranked Proposer’s model shall be validated by SCL. If the model fails validation, the proposal may be disqualified from the process and the City reserves the right to move to the next highest ranked Proposer for validation and award.  tc "Substantially Equivalent Scores"\l 2

Step #8:
Contract Negotiations.  The City may negotiate elements of the proposal as required to best meet the needs of the City, with the apparent successful Proposer.  The City may negotiate any aspect of the proposal or the solicitation. 


Repeat of Evaluation Steps: If no Contractor is selected at the conclusion of all the steps, the City may return to any step in the process to repeat the evaluation with those proposals that were active at that step in the process.  In such event, the City shall then sequentially step through all remaining steps as if conducting a new evaluation process. The City reserves the right to terminate the process if it decides no proposals meet its requirements.


Points of Clarification:  Throughout the evaluation process, the City reserves the right to seek clarifications from any Contractor.  


Substantially Equivalent Scores:  In the event that the top two Contractors receive the same total score, the contract will be awarded to that Contractor who, in the opinion of the City, best meets the City needs.

Requester Minimum Qualifications Review Criteria:

                        

  Categories                                 Weight (Pass/Fail)

		See Step #1 Buyer Review: Non-Technical Minimum Qualifications and Responsiveness

		Pass/Fail



		

		



		See Step #2 Requester: Technical Minimum Qualifications Review

		Pass/Fail





Preliminary Proposal Evaluation Criteria:


                        

  Categories                                 Weight (Points)


		Cost Proposal

		



		Price/Evaluated Cost

		100



		Proposal Response Form Evaluation Areas

		



		Experience

		130



		Schedule

		40



		Technical*

		200



		Operations

		175



		Inclusion Plan

		70



		Total Points including Optional

		715






*Does not include Presentation Scoring at this stage

Secondary Proposal Evaluation Criteria:


                        

  Categories                                 Weight (Points)


		Cost Proposal

		



		Price/Evaluated Cost

		100



		Proposal Response Form Evaluation Areas

		



		Experience

		130



		Schedule

		40



		Technical**

		245



		Operations

		175



		Inclusion Plan

		70



		Total Points including Optional

		760






** Includes Presentation Scoring at this stage

8. AWARD AND CONTRACT EXECUTION INSTRUCTIONS.

The RFP Coordinator intends to provide written notice of the intention to award in a timely manner and to all Vendors responding to the Solicitation. 


Protests and Complaints

The City has rules to govern the rights and obligations of interested parties that desire to submit a complaint or protest to this RFP process.  Please see the City website at http://www.seattle.gov/purchasing   for these rules.  Interested parties have the obligation to be aware of and understand these rules, and to seek clarification from the City. Note there are time limits on protests and Proposers have final responsibility to learn of results in sufficient time for such protests to be filed in a timely manner.   

No Debriefs

The City issues results and award decisions to all proposers. The City does not provide debriefs. 


Instructions to the Apparently Successful Vendor(s)

The Apparently Successful Vendor(s) will receive an Intent to Award Letter from the RFP Coordinator after award decisions are made by the City.  The Letter will include instructions for final submittals that are due prior to execution of the contract or Purchase Order.  


If the Vendor was allowed to request exceptions in the instructions (Section 6), and chose to do so, the City will review and select those the City is willing to accept. There will be no discussion on exceptions. Once the Contract is formulated, the City may identify proposal elements that require further discussion to align the proposal and contract fully with City business needs before finalizing the agreement. If so, the City will initiate the discussion and the Vendor is to be prepared to respond quickly in City discussions. The City has provided only 15 calendar days to finalize such discussions. If mutual agreement requires more than 15 calendar days, the City may terminate negotiations, reject the Proposer and may disqualify the Proposer from future submittals for these same products/services, and continue to the next highest ranked Proposal, at the sole discretion of the City.  The City will send a final agreement package to the Vendor for signature.


Once the City has finalized and issued the contract for signature, the Vendor must execute the contract and provide all requested documents within ten (10) business days.  This includes attaining a Seattle Business License, payment of associated taxes due, and providing proof of insurance.  If the Vendor fails to execute the contract with all documents within the ten (10) day time frame, the City may cancel the award and proceed to the next ranked Vendor, or cancel or reissue this solicitation.  Cancellation of an award for failure to execute the Contract as attached may cause Proposer disqualification for future solicitations for this product/service.


Checklist of Final Submittals Prior to Award

The Vendor(s) should anticipate that the Letter will require at least the following.  Vendors are encouraged to prepare these documents as soon as possible, to eliminate risks of late compliance.


· Seattle Business License is current and all taxes due have been paid.


· State of Washington Business License.


· Certificate of Insurance (if a hard-copy is required by the specifications)


· Special Licenses (if any)


· Approved Contract Bond (if applicable)


· Intent to Pay Prevailing Wages (for prime and any subcontractors)


Taxpayer Identification Number and W-9

Unless the Vendor has already submitted a Taxpayer Identification Number and Certification Request Form (W-9) to the City, the Vendor must execute and submit this form prior to the contract execution date.  
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9. Attachments


For convenience, the following documents have been embedded in Icon form within this document.  To open, double click on Icon.  


Attachment #1:   Insurance Requirements
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Attachment #2:  Contract or Terms & Conditions & Appendix A.
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Attachment #3:  Prevailing Wages

Prevailing Wage Rates for King County & Benefit Code Key (MM DD, YYYY Wage Publication must be used)

To receive prevailing wage rates you may do the following:


· To download the rates, go to https://fortress.wa.gov/lni/wagelookup/prvWagelookup.aspx  


· A copy is available for viewing in City Purchasing Office

· Upon request, a hard copy may be sent to you.
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City Of Seattle 



City of Seattle 



THE SEATTLE ETHICS & ELECTIONS COMMISSION 
 



The SEEC is a seven-member, independent panel 
of citizen volunteers.  The Commission and its staff 
are responsible for administering the City of Seattle 
Ethics, Elections, and Whistleblower Protection 
Codes. Three Commissioners are appointed by the 
Mayor, three by the City Council, and the seventh 
by the other six. They are confirmed by the City 
Council and serve overlapping three-year terms. 



The Commission is supported by a staff of six 
employees who provide training, investigate 
complaints, and issue advisory opinions. 



TRAINING AND INFORMATION 
Ethics training and brochures are available by 
request. Information is also available at the 
Commission website: http://www.seattle.gov/ethics/.  



COMMISSION MEETINGS 
You are invited to attend any Commission meeting.  
Meetings are usually the first Wednesday of the 
month in the Seattle Municipal Tower.   



Copies of the meeting agenda, including time and 
location, are in our office and on our Internet web 
site under Commission/Agendas & Minutes. You 
can also call 206-684-8500 for meeting times and 
locations. 
 
 
 



 



 



 



 



 



 



 



 



 
 



This brochure highlights portions of the Seattle 
Ethics Code, SMC 4.16.  The complete law is on the 
City Clerk’s Seattle Municipal Code (SMC) web site, 
http://clerk.ci.seattle.wa.us/~public/code1.htm.  
Copies are also available in the SEEC office. 
 



ETHICS COMPLAINTS AND CONSEQUENCES 
Anyone who feels a City officer or employee has 
violated the Ethics Code may complain to the Ethics 
and Elections Commission. Commission staff will 
investigate whether there is a Code violation. 



If it is found that an employee or official violated the 
City’s Ethics Code, the Commission may fine that 
person up to $5,000 per violation plus costs and 
restitution. The Commission may also recommend 
disciplinary action, including suspension or discharge. 
 
A complaint may be dismissed if there is no violation 
of the Code or if the violation is minor and inadvertent 
or has already been remedied. 



ADVICE 
City employees and officers may seek advice on 
whether a planned action or activity raises issues 
under the City’s Ethics Code. 



 



 



 



 



 



 



 



 



 



 
ETHICS AND ELECTIONS COMMISSION 



 



Seattle Municipal Tower 
700 Fifth Avenue,  Suite 4010 



 
Mon - Fri: 8am - 5pm 



Tel: 206-684-8500  Fax: 206-684-8590 
E-mail:  ethicsandelections@seattle.gov 



Postal mail:  PO Box 94729, Seattle, WA 98124-4729 
 



Internet:   http://www.seattle.gov/ethics/  
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City of Seattle’s 
Ethical Standards 



for 
Contractors, Vendors,  
Customers and Clients 
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SEATTLE ETHICS AND ELECTIONS 



COMMISSION 
 



Your advocate for fair, open, and honest government. 











of 
The City of Seattle’s 
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The Code of Ethics 
Seattle Municipal Code (SMC) 4.16 



 



The Seattle Ethics Code was created to inspire 
public trust in City government and ensure that 
City officers and employees are “independent, 
impartial, and responsible to the people.”   
The law is administered by an independent 
commission of citizen volunteers. 



The Code sets ethical standards about work 
activities, business relationships, and the use 
of City resources that apply to all City employees, 
elected officials, and members of most City 
boards and commissions.  



This brochure highlights areas of the Code that 
pertain to contractors, vendors, and regulated 
parties, and also to customers and clients. It is 
one of our efforts to increase awareness of the 
Code and to help you better understand what 
employees can and cannot do. 



If you would like more information or have 
questions, please call us at 206-684-8500  
or visit our web site:   



http://www.seattle.gov/ethics/�
�



This brochure is a general summary of the 
Seattle Ethics Code. If you have questions 
or would like advice on a specific issue, 
please contact Commission staff. 



206-684-8500 
 



HIGHLIGHTS 



THANKING CITY EMPLOYEES 
The best way to thank a City employee is to 
write a letter of praise to the employee’s 
supervisor. City employees may not accept 
gifts, loans or other things of value in 
appreciation for their work or services.  



Example:  Employees responsible 
for purchasing cannot receive 
gifts or premiums for the City  
orders they place.   



Employees may accept promotional items or 
items such as flowers or candy to share with co-
workers or the public, as long as they are valued 
at $25 or less. However, the Commission limits 
the value of such items to $50 from a single 
source in a calendar year.  



SOLICITING ITEMS 
City employees may not ask people with whom 
they do City business to donate items, whether 
for personal, charitable, or other purposes. 



Example: Inspectors may not ask businesses 
they inspect for donations of meeting spaces 
or supplies. 



NO FREE MEALS 
Employees may not accept free meals from 
people with whom they do City business, or from 
people who wish to do business with the City. 



 



Example: An employee who is 
meeting with a vendor or client 
for lunch cannot have the lunch 
paid for by the vendor or client. 



REFRESHMENTS AT MEETINGS 
Employees may accept basic refreshments—
such as coffee, tea, soft drinks, doughnuts, or 
cookies—when attending meetings in your office. 



USE OF CITY FACILITIES AND RESOURCES 
City employees cannot use City 
resources for non-City purposes.  
City property, including City paid 
time, vehicles, and equipment, may 
only be used for a City purpose. 



CONFLICT OF INTEREST 
Employees may not take part in City business 
where they, or an immediate family member, 
have a financial or private interest. Employees 
also may not take part in City business where 
they would appear to have a conflict of interest. 



Example: City employees must withdraw from 
a vendor selection process if one of the 
competitors is the employee’s spouse or 
domestic partner, or if a competitor has been 
the employee’s business partner or client 
within the last twelve months. 



ADVERTISING 
Employees cannot use their positions for 
anyone’s private gain or use City resources 
for a non-City purpose. Therefore, they cannot 
hand out or post advertising materials. 



INVITATIONS TO SEMINARS & CONFERENCES 



 



City employees may attend 
educational programs paid for by 
City vendors or potential vendors  



only under limited conditions.  Neither the City 
nor the employee can accept reimbursement for 
expenses incurred that are not allowable under 
the City's Travel Policies and Procedures. In all 
cases, the event must serve a City purpose 



Example: An employee may not attend a 
conference at your expense unless you are 
required by contract to provide training or 
education to City employees, or the employee 
is directed by his or her supervisor to attend. 
Reimbursement for travel or lodging must be 
made to the City, not to the individual. 



AFTER LEAVING CITY EMPLOYMENT 
Employees must wait one year after leaving 
the City before they can (i) assist others in 
proceedings involving their former agency, (ii) 
assist or represent others on matters in which 
they were officially involved, or (iii) compete for 
contracts when they helped determine the scope 
of work or the process for selecting a contractor��



Example: For one year, former employees 
may not assist their new employers in seeking 
permits from the City department they left. 
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Proposal Response Form


RFP No. SCL-1199


TITLE: Denny Substation Major Equipment





Responses to the following questions should be in a very detailed narrative form, and provided on additional pages, with firm’s supportive documentation where required. If the responses provided in the narrative do not match with the firm’s supportive documentation, the City will either seek clarification or will make an independent decision as to which shall prevail in each instance.  If any response does not provide a clear response, the City may seek clarification or may score with the information provided.



1. Experience / Customer Support: 



a. Similar US or Canadian Experience - Describe the length of the company’s experience in performing work of a similar nature and magnitude required in this RFP.  Describe the products and techniques used to limit fault current and allow the proposed solution to meet the voltage operating criteria.  Many (5 or more) directly applicable projects with similar equipment as proposed in US or Canada in last 7 years are anticipated.  Please provide detailed descriptions of the applications of the proposed equipment in these similar projects.  State the total length of time the company has been in business without interruption and the length of time the company has been selling the following components:  115 kV GIS, 115kV Line Reactors, 115-13.8kV transformers at the plant that will be supplying for this contract, 13.8kV Switchgear Building, Fault Current Limiting equipment and any specialized equipment (please include the location of the plant that will be supplying the equipment and the length of time the plant has been manufacturing this equipment and the length of time the models being proposed have been in production).


b. Technical Service Advisor – The Technical Service Advisor is one of the key persons for the Contractor Team.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. Include their main work location address with normal and emergency hours of business and availability for additional onsite fittings, trainings, and other tasks related to the contract.  It is anticipated that the Technical Service Advisor might have experience with (5 or more) directly applicable projects with similar equipment as that proposed in US or Canada in last 7 years.  It is vital that the Technical Service Advisor communicates clearly, has excellent customer service skills and is solution focused.


c. Project Manager - The Project Manager is one of the key persons for the Contractor Team.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. Include their main work location address with normal and emergency hours of business and availability for additional onsite fittings, trainings, and other tasks related to the contract.  It is anticipated that the Project Manager might have experience with (7 or more) directly applicable or more complex projects with similar equipment as that proposed in US or Canada in last 10 years.  It is vital that the Project Manager communicates clearly, has excellent customer service skills and is solution focused.



d. Team Qualification - List your personnel that will be assigned to manage the services required by this contract as a result of this RFP solicitation.  Describe their qualifications, certifications, trainings, associations, and experience performing work of the similar magnitude and nature in a resume format. List any additional services that may enhance the services offered by your company. 


2.
Schedule: 



a. Provide a milestone schedule and indicate how your company can support the project schedule.  Recognize that the schedule is driven by getting manufacturer drawings.  How can we accelerate the process of getting manufacturer drawings?



2. Technical: 



a. Technical Solution –  Please provide a narrative that includes required tables, graphs and information to clearly demonstrate how the contractor solution meets criteria.  It is required to indicate places where there are difficulties or exceptions are taken.  This is a technical solution and this is the heart of the process.  Technical exceptions can be covered in (d) below.


b. Equipment Physical Compatibility – Describe any improvements over the existing design or specification.



c. Technical Exceptions – List every technical exception including a reference to the document, section, subsection, etc. and quote what exactly being taken exception to as this will be important to discuss later in the process an needs to be clearly identified.


d. Technical Simplicity – Describe the technical simplicity of the solution.



e. Equipment Noise – Please indicate the proposed equipment performance relative to the required noise levels.


3.
Operations:


a. Maintainability:  Describe how the supplied components provide the best maintainability for our maintenance teams?  Please list all features such as Ample/best workspace,  view ports with covers on GIS, longest maintenance cycle, supports SCL maintenance practices, (transformer, reactor, GIS) accessories easy to access, spare parts readily available (indicate custom/non-custom spare parts), types of valves, required platforms. Indicate how arresters will be integrated at transformers, GIS and reactor.  How would we isolate transformers, reactor and GIS for testing? Describe 115 kV transitions from cables to bushings, Etc. 


b. Safety - LOTO and grounding points must be easily accessible and supported, working clearances supported (well beyond minimums), lowest SF6 leak rate, lowest volume of SF6 gas, SF6 leak detection, etc.  Where would our work crews be able to apply grounds at transformers and reactors and check for no voltage at transformers, reactor and GIS?   Please describe how you solution meets these requirements.


c. Operability - Mimic bus fully supported, controls easily accessible, all devices clearly labeled, compliant with documentation and training requirements, view ports easy to access, largest view ports, customized LCCs, LCCs compliant with drawings and layouts, GIS controls easily accessible.


d. Warranty - 5 year warranty on all parts, equipment and services, includes all repair costs whether at factory or on site and all shipping charges. Please describe your warranty. Please provide any available data on equipment failure rates, time to repair, reliability, equipment maintenance cycles, etc. Please provide a narrative and required maintenance cycle for each piece of equipment supplied.  Please provide a narrative and quote for 10 year maintenance plan on all SF6 filled equipment.



e. To the extent possible to assist in the evaluation of these above items, please include electronic formatted information such as detailed drawings and manufacturer’s information on the equipment proposed.
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2013 INSURANCE REQUIREMENTS AND TRANSMITTAL SHEET 


PURCHASING SERVICES
REF:      


City of Seattle


Attachment No. 1


VENDOR: SEND THIS FORM TO YOUR INSURANCE PROFESSIONAL


INSURANCE AGENT/BROKER: 


( PLEASE COMPLETE THESE FIELDS SO THAT WE MAY CONTACT YOU IF NECESSARY.                 *REQUIRED FIELDS



*NAME:      


TITLE:      



*NAME OF COMPANY         



*EMAIL:      

*TELEPHONE:      

FAX:        


( SEND ORIGINAL CERTIFICATION WITH COPY OF CGL ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL   INSURED POLICY WORDING TO:
THE CITY OF SEATTLE PURCHASING SERVICES DIVISION


                                      

ATTN:      

 






PO Box 94687


                                       

SEATTLE, WA 98124-4678


( SEND COPY OF CERTIFICATION (INCLUDING COPY OF ADDITIONAL INSURED PROVISION) BY FAX TO (206) 470-1279 OR AS AN EMAIL ATTACHMENT IN ADOBE PDF FORMAT TO RISKMANAGEMENT@SEATTLE.GOV .



1. In the “Certificate Holder” field of the certificate of insurance, write “Attention:  City of Seattle.” 


2. Upon award of the contract, Vendor shall, at its sole expense and for the entire term of the contract, provide insurance to the City of Seattle (“City”) as checked below in 15 days or the city may withdraw its intent to award:


· ( COMMERCIAL GENERAL LIABILITY (CGL), MARINE GENERAL LIABILITY (MGL) OR EQUIVALENT INCLUDING: 



( PREMISES 



( PRODUCTS-COMPLETED OPERATIONS 




( CONTRACTUAL LIABILITY  




( STOP GAP/EMPLOYER’S LIABILITY (UNLESS NO OBLIGATION TO INSURE WA STATE WC)


   XCU AND SUBSIDENCE PERILS NOT EXCLUDED


  PRODUCTS/COMPLETED OPNS. ADD’L INSURED FOR THREE (3) YEARS FOLLOWING END OF CONTRACT


· MINIMUM LIMITS OF LIABILITY SHALL BE:   



			    $1,000,000


			EACH OCCURRENCE COMBINED SINGLE LIMIT BODILY INJURY AND PROPERTY DAMAGE (CSL)





			    $2,000,000   


			PRODUCTS/COMPLETED OPERATIONS AGGREGATE





			    $2,000,000   


			GENERAL AGGREGATE





			    $1,000,000   


			EACH ACCIDENT/ DISEASE—POLICY LIMIT/ DISEASE—EACH EMPLOYEE STOP GAP/EMPLOYER’S LIABILITY 








· ( AUTOMOBILE LIABILITY INSURANCE FOR OWNED, NON-OWNED AND HIRED VEHICLES AS APPROPRIATE   
       WITH MINIMUM LIMITS OF LIABILITY SHALL BE $1,000,000 CSL.


· NOTE: GARAGE LIABILITY WITH APPROPRIATE COVERAGES AND LIMITS OF LIABILITY MAY SUBSTITUTE FOR CGL AND AUTOMOBILE INSURANCE:


·    Garage Keeper’s Legal Liability (GKLL) insurance to cover vehicles in vendor’s bailment.  Minimum limit of liability of   

  $        each vehicle and $       each occurrence.   



·         “On-Hook” GKLL coverage required with minimum limit of liability of $      each vehicle.



 IN-TRANSIT POLLUTION LIABILITY CA 99 48/MCS-90 (N/A IF COVERED UNDER AN IN-TRANSIT EXTENSION OF     A CONTRACTOR’S POLLUTION LIABILITY INSURANCE POLICY)



· (  WORKER'S COMPENSATION INSURANCE FOR WASHINGTON STATE AS REQUIRED BY TITLE 51 RCW.



  UMBRELLA/EXCESS/BUMBERSHOOT LIABILITY INSURANCE OVER CGL/MGL/AUTOMOBILE LIABILITY  


MINIMUM LIMIT OF LIABILITY SHALL BE  $1,000,000 CSL  $5,000,000 CSL ($6,000,000 MINIMUM TOTAL LIMITS REQUIREMENT)



   CONTRACTOR’S POLLUTION LIABILITY INSURANCE. MINIMUM LIMITS OF LIABILITY SHALL BE  $1,000,000  $      EACH CLAIM WITH A MINIMUM AGGREGATE LIMIT OF 200% OF THE EACH CLAIM LIMIT.  THERE SHALL BE NO REQUIREMENT FOR A DEDICATED PROJECT AGGREGATE LIMIT PROVIDED THAT THE CONTRACTOR SHALL (1) SUBMIT TO THE CITY WITH ITS INSURANCE CERTIFICATION A WRITTEN STATEMENT FROM ITS AUTHORIZED INSURANCE REPRESENTATIVE THAT THE FULL MINIMUM AGGREGATE LIMIT IS AVAILABLE AND HAS NOT BEEN IMPAIRED BY ANY CLAIMS RESERVED ON ANOTHER PROJECT, AND (2) THEREAFTER, UNTIL THE COMPLETION OF THE WORK, THE CONTRACTOR SHALL PROVIDE NOTICE IN WRITING TO THE CITY WITHIN TEN (10) DAYS OF CONTRACTOR’S CONSTRUCTIVE KNOWLEDGE OF ANY PENDING OR ACTUAL IMPAIRMENT OF THE AGGREGATE LIMIT.


   AVIATION LIABILITY INSURANCE WITH MINIMUM LIMITS OF $1,000,000 CSL OR  $      CSL


   PROFESSIONAL LIABILITY INSURANCE WITH MINIMUM LIMIT OF LIABILITY $3,000,000 EACH CLAIM



 
   WATERCRAFT/P&I LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     


   SHIP REPAIRER’S OR MARINA OPERATOR’S LEGAL LIABILITY INSURANCE COVERING THE VENDOR’S LIABILITY FOR LOSS OR DAMAGE, INCLUDING LOSS OF USE, TO OWNERS OF WATERCRAFT WHILE IN THE VENDOR’S CARE, CUSTODY AND CONTROL FOR THE PURPOSE OF BEING REPAIRED OR SERVICED.  



MINIMUM LIMITS OF LIABILITY SHALL BE $      EACH VESSEL



   JONES ACT LIABILITY WITH MINIMUM LIMITS   $1,000,000 OR $     .


   U.S.L. & H. LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     


   MISCELLANEOUS:        WITH MINIMUM LIMIT $       


 FORMCHECKBOX 
   TECHNICAL ERRORS & OMISSION (E&O):  WITH MINIMUM LIMIT $3,000,000


TERMS AND CONDITIONS:


1. City of Seattle as Additional Insured: The CGL/MGL insurance shall include “the City of Seattle” as an additional insured for primary and non-contributory limits of liability.



2. No Limitation of Liability: Insurance coverage and limits of liability as specified herein are minimum coverage and limit of liability requirements only.  They shall not be construed to limit the liability of Vendor or any insurer for any claim that is required to be covered hereunder to less than the applicable limits of liability stated in the declarations.  Moreover, the City shall be an additional insured, where additional insured status is required, for the full available limits of liability maintained by vendor, whether those limits are primary, excess, contingent or otherwise.  Vendor expressly understands and agrees that this provision shall override any limitation of liability or similar provision in any agreement or statement of work between the City and Vendor.



3. Claims Made Form:  If any policy is written on a claims made form, the retroactive date shall be prior to or coincident with the effective date of this contract.  Claims made coverage shall be maintained by the Vendor for a minimum of three (3) years following the expiration or earlier termination of this contract, and the Vendor shall provide the City with evidence of insurance for each annual renewal.  If renewal of the claims made form of coverage becomes unavailable or economically prohibitive, the Vendor shall purchase an extended reporting period (“tail”) or execute another form of guarantee acceptable to the City to assure financial responsibility for liability assumed under the contract.



4. Deductibles and Self-Insured Retentions:  Any self-insurance retention or deductible in excess of $ 25,000 that is not “fronted” by an insurer and for which claims the vendor or its third-party administrator is directly responsible for defending and indemnifying must be disclosed on the certificate of liability insurance.  Vendor agrees to defend and indemnify the City under its self-insured or deductible layer and upon City’s request advise the full delivery address of the individual or department to whom a tender of a claim should be directed.   



5. Notice of Cancellation:   Under RCW 48.18.290 (1) (a) and (b) (“Cancellation by insurer”) applicable to insurers licensed to do business in the State of Washington, the City, as a certificate holder for the insurance requirements specified herein and an additional insured, has an interest in any loss which may occur; written notice of cancellation must therefore be actually delivered or mailed to the City not less than 45 days prior to cancellation (10 days as respects non-payment of premium).  As respects surplus lines placements, written notice of cancellation shall be delivered not less than 30 days prior to cancellation (10 days as respects non-payment of premium).



6. Qualification of Insurers:  Insurers shall maintain A.M. Best’s ratings of A- VII unless procured as a surplus lines placement under RCW chapter 48.15, or as may otherwise be approved by the City.



7. Changes in Insurance Requirements: The City shall have the right to periodically review the adequacy of coverages and/or limits of liability in view of inflation and/or a change in loss exposures and shall have the right to require an increase in such coverages and/or limits upon ninety (90) days prior written notice to the Vendor.  Should Vendor, despite its best efforts, be unable to maintain any required insurance coverage or limit of liability due to deteriorating insurance market conditions, it may upon thirty (30) days prior written notice request a waiver of any insurance requirement, which request shall not be unreasonably denied.



8. Evidence of Insurance:  



a. A certificate of liability insurance evidencing coverages, limits of liability and other terms and conditions as specified herein;



b. An attached designated additional insured endorsement or blanket additional insured wording to the CGL/MGL and (if required) Contractor’s Pollution Liability insurance policy.



At any time upon the City’s request, Vendor shall also cause to be timely furnished a copy of declarations pages and schedules of forms and endorsements.  In the event that the City tenders a claim or lawsuit for defense and indemnity invoking additional insured status, and the insurer either denies the tender or issues a reservation of rights letter, Vendor shall in addition cause a complete and certified copy of the requested policy to be timely furnished.


Send evidence of insurance to the City at the addresses at the top of this form. If any questions or issues, contact the City of Seattle Risk Management Division at direct telephone extension (206) 386-0071 or by email at riskmanagement@seattle.gov .


NOTE: CERTIFICATES WITHOUT ATTACHED ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL INSURED WORDING WILL NOT BE APPROVED![image: image1][image: image2][image: image3][image: image4][image: image5][image: image6]
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Appendix A



Project Site Terms and Conditions


(This Section Applicable to Work at the Denny Substation Site)


51.
DEFINITIONS AND TERMS



1.1.
General
5


1.2.
Abbreviations
6


1.3.
Definitions
9


2.
DIVISION OF RESPONSIBILITIES
15


2.1.
Owner Responsibilities
15


2.2.
Contractor Responsibilities
16


2.3.
Substation Construction Contractor Responsibilities (third party)
17


3.
COORDINATION OF CONTRACT DOCUMENTS
17


4.
Dispute and Claims Resolution Process
17


4.1.
Dispute Resolution Sequence
18


4.2.
Change Order Disputes
18


4.2.1.
Change Order Dispute Timeframe
18


4.2.2.
Change Order Dispute Notice
18


4.2.3.
Change Order Dispute Response
18


4.2.4.
Change Order Additional Information Request
18


4.2.5.
Change Order Additional Time Request
19


4.2.6.
Change Order Dispute Response Timeframe
19


4.2.7.
Change Order Dispute Rejection
19


4.2.8.
Change Order Dispute Work Obligation
19


4.3.
Claims
20


4.4.
Minimum Claim Documentation
20


4.4.1.
Contract Time Extension
21


4.4.2.
Additional Compensation
21


4.4.2.1.
Direct Labor
21


4.4.2.2.
Direct Material
22


4.4.2.3.
Direct Equipment
22


4.4.2.4.
Services
22


4.4.2.5.
Overhead and Profit
22


4.4.2.6.
Subcontractor Costs
23


4.4.2.7.
Non-reimbursement for Contractor Inefficiencies
23


4.4.2.8.
Non-reimbursement for Repeated Claims
23


4.4.3.
Additional Information Requests
23


4.4.4.
Notarized Claim Statement
23


4.5.
Mediation
25


4.6.
Litigation
25


4.7.
Audits
25


5.
ADIITIONAL TERMINATION CLAUSES ONCE WORK HAS STARTED AT THE SITE
26


5.1.
Termination for Default
26


5.2.
Termination Claim by Contractor
28


5.3.
Termination for Delays Due to Litigation
28


5.4.
Responsibility of the Contractor and Surety
28


5.5.
Termination Before Completion
28


6.
Emergency Individual Worker Replacement
29


7.
CYBER TRAINING REQUIREMENTS
29


8.
SECURITY ACCESS REQUIREMENTS
30


8.1.
Contractor’s Use of Premises
30


8.2.
Related Requirements and Documents
30


9.
DIFFERENT SITE CONDITIONS – “CHANGED CONDITIONS”
31


10.
PROGRESS ESTIMATES AND PAYMENTS
31


11.
PROJECT CLEANLINESS AND FINAL CLEANUP
32


11.1.
Contractor Cleanup Responsibilities
32


12.
CONTROL OF WORK
33


12.1.
Authority of Owner’s Project Manager
33


12.2.
Authority of Assistants
34


12.3.
Authority of Electrical Safety Observer
34


12.3.1.
Locations Where ESO is Required
35


12.3.2.
ESO Request Procedure
35


12.3.3.
ESO Responsibility
35


12.4.
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1. DEFINITIONS AND TERMS



1.1. General



Standard acronyms, abbreviations, definitions, and symbols common to the fields of engineering and construction are used throughout the Contract without further explanation. Acronyms and definitions often used in the Contract can be found in this Section. Often used abbreviations are found in the following Subsection. Additional acronyms, definitions, and symbols may be found in the Project Drawings. Welding symbols are defined in the current edition of the American Welding Society Structural Welding Code.



When used in the Contract, the acronyms and terms defined in this Section (or pronouns used in place of acronyms and terms) have the indicated meanings unless the context implies otherwise. Words in the plural include singular and vice versa. Words of a particular gender include any gender. 



1.2. Abbreviations



The following standard acronyms are used throughout the Proposal Documents:



AAA 
American Arbitration Association



AAR
Association of American Railroads



AASHTO
American Association of State Highway and Transportation Officials



ACIL
American Council of Independence Laboratories



AGC
Associated General Contractors of America



AHERA
Asbestos Hazard Emergency Response Act



AIA
American Institute of Architects



AIHA
American Industrial Hygiene Association



AISC
American Institute of Steel Construction



AISI
American Iron and Steel Institute



AITC
American Institute of Timber Construction



ALSC
American Lumber Standards Committee



ANSI
American National Standards Institute



APA 
American Plywood Association



API
American Petroleum Institute



ARA
American Railway Association



AREMA
American Railroad Engineering and Maintenance-of-Way Association 



ARTBA
American Road and Transportation Builder's Association 



ASA
American Standards Association



ASCE
American Society of Civil Engineers



ASLA
American Society of Landscape Architects



ASME
American Society of Mechanical Engineers



ASNT
American Society for Non‑Destruction Testing



ASSE
American Society of Sanitary Engineering



ASTM
American Society for Testing and Materials



AWS
American Welding Society



BMP
Best Management Practice



CARB
California Air Research Board 



CBD
Central Business District



CBE
Combination Business Enterprise



CDBG
Community Development Block Grant



CDF
Controlled Density Fill



CFR
Code of Federal Regulations



CLI
Chain Link Institute



CPM
Critical Path Method



CRAB
County Road Administration Board



CRSI
Concrete Reinforcing Steel Institute



CSECP
Construction Stormwater and Erosion Control Plan



CSI
Construction Specifications Institute



DBE
Disadvantaged Business Enterprise



DBRA
Davis‑Bacon and Related Acts



DIPRA
Ductile Iron Pipe Research Association



DPD
Seattle Department of Planning and Development 



EEI
Edison Electric Institute



EEO
Equal Employment Opportunity



EPA
Environmental Protection Agency



ESCBMP
Erosion and Sedimentation Control Best Management Practices 



FAS
Department of Finance and Administrative Services



FEMA
Federal Emergency Management Agency



FHWA
Federal Highway Administration



FSS
Federal Specifications and Standards, General Services Administration



FTA
Federal Transit Administration



GHG
Green House Gas



HPMA
Hardwood Plywood Manufacturers Association



HUD
United States Department of Housing and Urban Development



IAPMO
International Association of Plumbers and Mechanical Officials 



ICEA
Insulated Cable Engineers Association



IEEE
Institute of Electrical and Electronic Engineers



IES
Illuminating Engineering Society



IMSA
International Municipal Signal Association



IPCEA
Insulated Power Cable Engineers' Association



ISTEA
Intermodal Surface Transportation Efficiency Act



ITE
Institute of Transportation Engineers



ITS
Intelligent Transportation Systems 



KCM
King County METRO



LED
Light Emitting Diode



LPI
Lighting Protection Institute



MBE
Minority Business Enterprise



METROKC
King County Department of Transportation 



MSDS
Material Safety Data Sheet



MTCA
Washington Model Toxics Control Act



MSHA
Mine Safety and Health Act



MUTCD
Manual on Uniform Traffic Control Devices



MWBE
Minority and Women Business Enterprise



NACE
National Association of Corrosion Engineers



NAPA
National Asphalt Pavement Association



NCMA
National Concrete Masonry Association



NCSPA
National Corrugated Steel Pipe Association



NEC
National Electrical Code



NECA
National Electrical Contractors Association



NEMA
National Electrical Manufacturer’s Association



NEPA
National Environmental Protection Act



NETA
International Electric Testing Association



NFPA
National Fire Protection Association



NFPA
National Forest Products Association



NHS
National Highway System



NPCA
National Precast Concrete Association



NRMCA
National Ready Mix Concrete Association



NSF
National Sanitation Foundation



NTCIP
National Transportation Communication for ITS Protocol 



NTP
Notice to Proceed



NTPEP
National Transportation Product Evaluation Program 



OMWBE
Office of Minority and Women’s Business Enterprises



OSHA
Occupational Safety and Health Administration



PACP
Pipeline Assessment and Certification Program



PCA
Portland Cement Association



PCSD
Purchasing and Contracting Services Division



PDF
Portable Document Format



P/PCI
Precast/Pre-stressed Concrete Institute



PORT
Port of Seattle



PPI
Plastic Pipe Institute



PSCAA
Puget Sound Clean Air Agency



RCW
Revised Code of Washington



REA
Rural Electrification Association



ROW
Right of Way



RRP
Railway‑Highway Grade Crossing Program



SCADA
Supervisory Control and Data Acquisition



SAC
Washington State Apprenticeship and Training Council



SAE
Society of Automotive Engineers



SCS
Soil Conservation Service 



SCL
Seattle City Light



SDOT
Seattle Department of Transportation



SEPA
State Environmental Policy Act



SKCDPH
Seattle‑King County Department of Public Health



SMC
Seattle Municipal Code



SP
Spill Plan



SPR
Seattle Parks and Recreation



SPU
Seattle Public Utilities



SSPC
Steel Structures Painting Council



STA
Seal of Testing Insurance



STCM
Seattle Traffic Control Manual



TCM
Traffic Control Manager



TCP
Traffic Control Plan



TCS
Traffic Control Supervisor



TDP
Temporary Discharge Plan



TSA
Technical Service Advisor



TVSPP
Tree, Vegetation and Soil Protection Plan



UL
Underwriters Laboratory



UMTA
Urban Mass Transit Administration



USACE
United States Army Corps of Engineers



USCGS
United States Coastal and Geodetic Survey



USDA
United States Department of Agriculture 



USDOE
United States Department of Energy



USEPA
United States Environmental Protection Agency



WAC
Washington Administrative Code



WACA
Washington Aggregates and Concrete Association



WALP
Washington Association of Landscape Professionals 



WAQTC
Western Alliance for Quality Transportation Construction



WBE
Women’s Business Enterprise



WCLIB
West Coast Lumber Inspection Bureau



WISHA
Washington Industrial Safety and Health Administration



WMBE
Women or Minority Business Enterprise



WRI
Wire Reinforcement Institute



WSDOE
Washington State Department of Ecology



WSDOT
Washington State Department of Transportation



WSDSHS 
Washington State Department of Social and Health Services



WSEM
Washington State Energy Management



WWPA
Western Wood Products Association



1.3. Definitions



As used in this Contract, the terms listed below are defined as indicated. Unless the Contract specifically indicates otherwise, the definitions of electrical and electronic abbreviations, terms and phrases used in the Contract shall be those contained in the latest edition of the IEEE Dictionary of Electrical and Electronic Terms. 



ADDITIVE



A supplemental unit of Work or group of Proposal items, identified separately in the Proposal, which may be awarded at the discretion of the Owner in addition to the Base Proposal.


ALTERNATE



A unit of Work or group of Proposal items identified separately in the Proposal Documents, which permits a choice of different methods or Material of construction for performing the same Work.



ARCHITECT



An individual licensed and registered in the State of Washington to practice architecture.



ASSISTANT 



The Engineer’s authorized representative assigned to make detailed inspection of the Work.



AWARD



The formal decision of the Owner to accept the best evaluated Proposal of a responsible Proposer for the Work as evidenced by the issuance of the Award of Contract.


BASE PROPOSAL



The summation of Proposal item amounts (extensions) or the lump sum Proposal on the Proposal Form, excluding Additives, Alternates, Deductives and taxes.



BUYER



City of Seattle Purchasing Buyer (Department of Finance and Administrative Services). 



CAPABILITY OR CAPABLE



A business that appears able to perform a Commercially Useful Function on the item of Work in question.


CHANGE ORDER



A written order issued by the Buyer to the Contractor authorizing a change to the Contract after execution of the Contract. A Change Order establishes the basis of payment and time adjustments, if any, for the Work affected by the change.



COMMERCIALLY USEFUL FUNCTION



The performance of real and actual services in the discharge of any contractual endeavor including managing and supervising the Work involved, negotiating price, determining quality and quantity, ordering, paying for and installing (if applicable) the material. 



CONTRACTOR INCLUSION PLAN



The Owner-provided form used by the Contractor to document Affirmative Efforts. 



CONTAMINATED MATERIAL(S) 



Soil/material/debris/liquid of any kind that has contaminant levels above the more stringent of their respective applicable MTCA Method A cleanup level, Method B cleanup level, or Table 749-2 level, all for unrestricted land use per current Chapter 173-340 WAC, or that contains asbestos, or that contains radionuclides above natural background levels as defined by WAC 173-340-200.



CONTAMINATED MATERIAL(S) NOT DESIGNATED AS DANGEROUS WASTE OR TSCA WASTE 



Contaminated Material(s) that has contaminants at levels below that which would cause it to be designated as Dangerous Waste(s) or TSCA Waste(s). 



CONTRACT FORM 



See “Agreement Form.” 



CONTRACT TIME



The period of time established by the Contract within which the Work shall be physically completed.



CONTRACTOR



The individual or entity contracting with the Owner to complete the Work.



DANGEROUS WASTE(S)



Solid waste(s) designated in WAC 173-303-070 through 173-303-100 as dangerous, or extremely hazardous or mixed waste. Dangerous Waste(s) includes all federal hazardous waste, plus certain wastes exhibiting characteristics based on toxicity or persistence.



DATES



· Proposal Opening Date: There will be no public Proposal Opening Date. 



· Award Date: The date on which the Owner formally accepts the most responsive Proposal of a responsible Proposer and Awards the Contract for the Work. 


· Contract Execution Date: The date the Owner officially binds the Proposer to the Contract.



· Notice to Proceed Date: The date stated in the Notice to Proceed on which the Contract Time begins. The Notice to Proceed Date is counted as the first Working Day of Contract Time.



· Substantial Completion Date: The detailed definition is provided in the Contract. Basically, this is the date the Engineer determines the Owner has full and unrestricted use and benefit of the facilities, both from an operational and safety standpoint, and only minor incidental Work, replacement of temporary substitute facilities, or correction or repair remains for the physical completion of the Contract.



· Physical Completion Date: The detailed definition is provided in the Contract. Basically, this is the date the Owner determines that all Work is physically complete on the Project. All documentation required by the Contract and required by law does not necessarily need to be furnished by the Contractor by this date. Physical Completion shall include energization of the equipment.



· Completion Date: The detailed definition is provided in the Contract. Basically, this is the date, certified in writing by the Owner, when the Work specified in the Contract is completed and all the obligations of the Contractor under the Contract are fulfilled by the Contractor. All documentation required by the Contract and required by law shall be furnished by the Contractor before establishment of this date.



DAY



Unless otherwise specified, day(s) shall mean Calendar Day(s).



· Business Day: Any Day other than Saturday, Sunday, or Holiday.



· Calendar Day: The time period of twenty‑four hours measured from midnight to the next midnight.



· Non‑Working Day: The following are Non‑Working Days:



· Saturday



· Sunday



· Holiday



· A Day upon which the Engineer issues a suspension order for an excusable delay or a Day declared an Unworkable Day



· A Day the Contract specifically requires the Contractor to suspend the Work



· Working Day: A Day not otherwise defined as a Non‑Working Day



· Unworkable Day: A Working Day that the Engineer declares to be unworkable because of unsuitable weather, or another condition beyond the control of the Contractor that prevents ongoing or scheduled work on the critical path



DEDUCTIVE



A supplemental unit of Work or group of Proposal items, identified separately in the Proposal that may, at the discretion of the Owner, be deducted from the Base Proposal.



DRAWINGS



The portions of the Contract showing in graphic or pictorial form the design, location, weights, specifications and dimensions of the elements of the Work. 



ENGINEER



The Owner’s representative(s), or authorized Assistant, who administers the technical Work of this project. 



EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES (ESCBMPs) 



The Contractor shall use on-site construction practices and devices that prevent, reduce, or treat erosion and sedimentation and maintain surface water quality. 



EXECUTION



The formal date after Award that the Owner and Contractor enter into a Contract as evidenced by the authorized signatures on the Agreement Form along with the provision of the necessary bond(s), insurance(s), and any other required documents. 


HOLIDAY



Pursuant to SMC 4.20.190 and RCW 1.16.050, Holidays for The City of Seattle are the:


· First day of January (New Year’s Day).



· Third Monday of January (Dr. Martin Luther King, Jr.’s Birthday).



· Third Monday of February (President’s Day).



· Last Monday of May (Memorial Day).



· Fourth Day of July (Independence Day).



· First Monday of September (Labor Day).



· Eleventh Day of November (Veterans’ Day).



· Fourth Thursday of November and the Friday immediately following (Thanksgiving Day).



· Twenty fifth Day of December (Christmas Day).



When any Holiday falls on a Sunday, the following Monday shall be considered a Holiday. When any Holiday falls on a Saturday, the preceding Friday shall be considered a Holiday. Holidays are Non-Working Days.



INSPECTOR 



The Owner’s representative(s), or authorized Assistant, who inspects and observers the Contractors work practices and workmanship for compliance with the contract, drawings, codes and best practices for the Work of this project. 



JOB SITE



See “Project Site.”


LIQUIDATED DAMAGES



The amount(s) stated in the Contract to be paid to the Owner by the Contractor, for each Working Day of delay in achieving the Substantial Completion Date and the amounts stated in the Contract to be paid after Substantial Completion and until the Physical Completion Date is achieved. Such obligation shall not be construed as a penalty, and may be deducted by the Owner from any payments which are due or become due to the Contractor. 



MATERIALS



Any substance specified for use in the construction of the project that enters into and forms a part of the finished Work. 



MATERIAL PERSON



A person or entity that furnishes material, supply, commodity, equipment, or manufactured or fabricated products and does not perform labor at the Project Site.



NOTICE OF AWARD



A formal written notice from the Owner to the successful Proposer signifying acceptance of the Proposal. 



NOTICE TO PROCEED



The written notice from the Owner to the Contractor authorizing and directing the Contractor to proceed with the Work and establishing the date on which the Contract Time begins.



ON‑SITE-ELECTRICAL LEAD 



The Contractor's on‑site representative responsible for and authorized to resolve electrical safety related issues including those raised by the Engineer, Owner’s Project Manager, Assistant, or Electrical Safety Observer. 


OWNER



The City of Seattle.


PAYMENT AND PERFORMANCE BOND



The approved form of security, furnished by the Contractor and the Contractor’s Surety, guaranteeing completion of the Work and payment to persons supplying labor and Materials in the prosecution of the Work. The Owner will provide the Payment and Performance Bond form to the Contractor. 



PROPOSAL



The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the Work for a specific price. 



PROPOSAL DOCUMENTS



The component parts of the proposed Contract which may include the Advertisement for Proposals, Proposal Form, Agreement Form, Drawings, Addenda and any other documents incorporated into the Contract by reference.



PROPOSAL FORM



The Proposal and the included Proposal Documents.



PROJECT MANUAL



The compilation of written provisions and requirements for the equipment related to this specific project. The Project Manual includes, but is not limited to, the requirements for Proposals, sample forms, original and executed Agreement Form, wage rates, conditions of the Contract, Special Provisions and Addenda. 


PROJECT SCHEDULE



The schedule for the commissioning of the Denny Substation. 



PROJECT MANAGER



Both the Contractor and the Owner shall have Project Managers who shall manage the administration of the Contract and the Work.  They shall function as the points of contacts for the respective organizations.



PROJECT SITE



The geographic location, as defined in the Contract documents, where the Work is to be performed (the Denny Substation in Seattle, WA). 



PROPOSAL



The written offer of a Proposer, executed pursuant to the Proposal Documents, to perform the Work for a specific price. 



PROPOSER



An individual, partnership, firm, corporation, limited liability company or joint venture submitting a Proposal



RIGHT OF WAY



Real property secured and reserved for public or private transportation, utility, or other purposes.



SAFETY OBSERVER



Owner authorized Assistant assigned to monitor safety, unless indicated otherwise in the Contract.



SECTION



A major portion of this Contract that has the highest level of resolution.



SEWER



Any pipe, conduit, or structure used for carrying sewage and other waste liquids, excluding discharges prohibited by SMC 21.16 (the Side Sewer Code).



SHOP DRAWINGS



Working drawings, shop plans, erection plans, false work plans, framework plans, cofferdam, cribbing and shoring plans, bending diagrams for reinforcing steel, retaining wall designs, schematic diagram, or any other supplementary plans or similar data which the Contractor shall submit to the Engineer for acceptance.



SPECIAL PROVISIONS



Supplemental provisions and modifications to the Specifications that apply to an individual project and that are found in the Project Manual.



SPECIFICATIONS



Written technical descriptions of materials, equipment, construction systems, standards, and workmanship that, in conjunction with the Drawings and other Contract documents, detail the requirements for the Work. 



STATE



The State of Washington.



STORM DRAIN



A pipe, conduit, or structure used to collect and convey rainwater and other permissible discharges as identified in SMC 22.800-22.808 (the Stormwater Code).


STRUCTURES



Bridges, Culverts, walls, buildings, foundations, water tanks, transmission towers, cribbing, caissons, or cofferdams, and other similar features that may be encountered in the Work and are classified as Structures in the Contract.



SUBCONTRACTOR



An entity or individual who performs a portion of the Work pursuant to a Contract or subcontract of any tier with the Contractor, with the prior written approval of the Owner’s Project Manager as evidenced by the submission of the Subcontractor approval application. 


SUBSECTION



Any portion of this Contract that is a sub part of a Section.



SUBSTANTIAL COMPLETION



See “Dates”.


SUPPLEMENTAL CONTRACT



An agreement for performance of a portion of the Work in accordance with the provisions of RCW 60.28.011(7).


SUPPLIER



See “Material Person”


SUPPLIES



Any substance or matter used or consumed in the construction of the project and its appurtenances that do not become part of the Structure or improvement. 


SURETY 



A company that is bound with the Contractor to ensure:



· Faithful performance of the Contract, and



· Payment of all laborers, mechanics, Subcontractors and Material person and all persons or entities that supply any such person with provisions and Supplies for the carrying on of the Work.



TECHNICAL SERVICE ADVISOR



Single point of contact on site during the installation of the equipment that is knowledgeable about the equipment and its assembly, unloading, installation and testing.



TRAFFIC CONTROL MANUAL FOR IN‑STREET WORK



The "Seattle Traffic Control Manual" (TCM), is the City of Seattle guide for Work within the Right Of Way, used in conjunction with and as a supplement to the Manual on Uniform Traffic Control Devices (MUTCD), as modified and adopted by the Washington Department of Transportation (WSDOT).



TSCA WASTE(S)



Soil/material/debris/liquid of any kind that contains polychlorinated biphenyls (PCBs) at a level that equals or exceeds 50 parts per million, and oil of any kind that contains PCBs at a level that equals or exceeds 2 parts per million. TSCA Waste(s) is regulated by the federal Toxic Substances Control Act.



WATER MAIN



A water supply pipe for public or community use.



WMBE GOAL



Participation level, voluntarily established by the Contractor, for commitments to contract with WMBEs. 



WOMEN OR MINORITY BUSINESSES (W/MBES) 



Businesses that are self-identified or certified by the Office of Minority and Women’s Business Enterprise (OMWBE) to be at least fifty-one (51) percent owned by women and/or minority (including, but not limited to, African Americans, Native Americans, Asians, and Hispanics) group members.



WORK



The provision of all labor, Materials, equipment, Supplies, and everything needed to successfully complete a project pursuant to the Contract.



2. DIVISION OF RESPONSIBILITIES



2.1. Owner Responsibilities



Specific responsibilities of Owner:



· Review Contractor designs and work and approve them if satisfactory 



· Lead/coordinate final equipment checkout



· Lead/coordinate energization and loading of equipment



· Coordination of lay down space 



· Ac power supply to receptacles according to Supplier’s specifications as negotiated to the stated limits. Contractor shall provide all Power beyond that stated by the Owner. 



· Monitor the physical installation of the Contractor and other contractors and process thereof. 



· Review and approval of Supplier documentation developed for this Project, user’s guides, drawings, progress reports, factory test plans and procedures, and as-built documentation of the supplied equipment.



· Furnishing of information required by Supplier to allow Supplier to provide accurate and timely deliverables as is defined in the Contract.



· Furnishing, upon request by Supplier, necessary documentation, interface information, engineering drawings, and schematic diagrams of Owner or third party furnished equipment or designs that will be required for direct interface with Supplier furnished equipment.



· Coordination of Project work at Owner’s facilities, such as external equipment connection, site testing, and equipment switching.



· Performing required site testing and supporting third party the site testing 



· Energization of equipment



2.2. Contractor Responsibilities



Other than the responsibilities of the Owner described above, and responsibilities as described in the Contract, Contractor shall assume complete responsibility for the study, design, manufacturing, assembly, delivery, installation, integration, implementation, and for meeting the functional requirements of the RFP of the delivered System in accordance with the Contractor’s responsibilities shall include, but not be limited to, the following:



· Supply and installation of all System equipment as specified.



· All System engineering and required design, integration, development and implementation as necessary to meet Contract requirements for a fully operational System.



· Supply of system solution to satisfy all requirements (as specified in this Contract).



· Integration of the equipment supplied with this scope of work with the external equipment (balance of the substation).



· Provide a Proposal in response to Owner’s RFP and follow the intent of the proposal through to the successful completion of the scope of work.



· Supply of required interface equipment to the third part supplied equipment as specified in this Contract.



· Furnishing of all interconnecting cables and wiring, including power wiring, between all Contractor-furnished equipment. Supplier shall provide the manufacturer type and catalog number for the power plugs, communication interface connectors, power terminations and other connectors to external equipment.



· Supply of specified documentation and software.



· Training of Owner’s personnel as required. 



· Delivery, installation and assistance commissioning of the supplied equipment for use by Owner at Owner’s site.



· Warranty support of the supplied equipment. 



· Support site acceptance tests, commissioning and energization as defined in this Contract.



· Provide a proposal for a maintenance contract for GIS equipment



· Providing repair or replacement of defective software, parts or components, and test equipment during the test, startup, commissioning, energization and operational periods.



· Furnishing site planning information, such as, power, grounding, seismic protection, physical information, dust protection, and other requirements as recommended by manufacturer for the proper environmental control and operation of all equipment supplied by Supplier under this contract. 



· Shipment of all project deliverables to the Site specified herein.



· Contractor shall provide all power cords and power distribution subsystems as needed from the Owner provided outlets or connection point



· Meet all federal, state, municipal laws and ordinances



· Certify that equipment is suitably prepared to be safely energized and loaded and will perform according to the Contract



· Proper coordination with other site contractors and the Owner



· Work with Owner and Owner’s Consultant to facilitate completion of substation design


2.3. Substation Construction Contractor Responsibilities (third party)


A separate public works contract shall be awarded subsequent to this Contract.  That contractor (third party) and its subcontractors shall construct the substation and shall have primary responsibility for the construction schedule, access to the site and security of the site.  Coordination shall be primarily through the Owner’s Project Manager


3. COORDINATION OF CONTRACT DOCUMENTS



All parts of the Contract are essential and complementary. A requirement occurring in one is binding as though occurring in all. The Contractor shall provide any Work or materials clearly implied in the Contract even if the Contract does not mention it specifically. The Contractor shall inform the Owner’s Project Manager immediately, in writing, if the Contractor finds:



· A discrepancy between various parts of the Contract



· An error or omission in the Drawings



· A discrepancy in the layouts and instructions given by the Engineer



The Contractor shall not proceed with any Work affected by such discrepancy, error, or omission until directed to do so by the Owner’s Project Manager.



Written dimensions shall take precedence over scaled dimensions. 



If any part of the Contract requires Work that does not include a description for how the Work is to be performed, the Work shall be performed in accordance with standard trade practices. For purposes of the Contract, a standard trade practice is one having such regularity of observance in the trade as to justify an expectation that it will be observed by the Contractor in doing the Work.



In case of any ambiguity or dispute over interpretation of the provisions of the Contract, the decision of the Owner shall be final.



4. Dispute and Claims Resolution Process



Owner and Contractor shall maintain business continuity to the extent practical while pursuing disputes. Any dispute or misunderstanding that may arise under this Contract concerning Contractor's performance shall first be resolved, if mutually agreed to be appropriate, through negotiations between the Contractor's Project Manager and Owner's Project Manager, or if mutually agreed, referred to Owner’s named representative and the Contractor's senior executive(s). 



This Section only applies for disputes at the work site other contractors. The dispute and claim resolution process shall follow the procedures set forth in this Section. The scope of the dispute set forth in the written dispute notice will govern and limit the scope of all subsequent claim, mediation or litigation on the subject matter, and the Contractor shall not be allowed to enlarge the scope of any claim beyond that originally presented in the written dispute notice. 



4.1. Dispute Resolution Sequence



The dispute resolution process sequence shall be dispute, claim, mediation, litigation, in that order. The Contractor agrees to follow this sequence. Failure to follow this sequence by the Contractor shall constitute a waiver of any right to dispute or to claim for additional time or additional payment for the disputed Work.



All disputes shall start by the delivery of written notice to the Owner’s Project Manager. The Owner’s Project Manager shall evaluate the notice and make a written decision on the matter as provided in this Section. If the Contractor disagrees with the decision, in whole or in part, the Contractor may file a claim as provided in this Section. If the Owner’s Project Manager denies the claim, the Owner and Contractor shall at the Contractor’s request, go to mediation as provided in this Section. If the claim is not resolved at mediation, the Contractor may file suit in the King County Superior Court at Seattle, Washington as provided in this Section.



4.2. Change Order Disputes



4.2.1. Change Order Dispute Timeframe



In the event that the Contractor disagrees with any Change Order, including any written directive by the Owner’s Project Manager, the Contractor shall, not later than the close of the second full Working Day, notify the Owner’s Project Manager in a signed, dated writing, that it disputes the decision. In the event that the dispute involves quantities, the written dispute notice shall be filed before the placement of the changed quantities and not later than the close of the second full Working Day. Failure by the Contractor to timely furnish notice of a dispute waives the right to make any further dispute or claim regarding the subject.



4.2.2. Change Order Dispute Notice



The written dispute notice shall identify the Change Order or other Owner’s Project Manager’s directive being disputed and a brief explanation of the basis for the dispute. 



4.2.3. Change Order Dispute Response



The Owner’s Project Manager may issue a written decision or may ask in writing for further information.



4.2.4. Change Order Additional Information Request



If the Owner’s Project Manager asks for further information, the Contractor shall within ten (10) Working Days of the date of that request, furnish a dated, signed written supplemental statement containing the following: 



· The date of the supplemental written statement;



· The date of the directive to perform the disputed Work;



· The nature and circumstances which caused the dispute; 



· The Contract provisions that relate in any way to the dispute;



· The estimated additional dollar cost, if any, of performing the disputed Work and how that estimate was determined, in detail; 



· An analysis of the accepted critical path schedule in effect at the time the dispute arose, showing the schedule change or disruption, if the Contractor is asserting a schedule change or disruption; and



· Any additional information the Owner’s Project Manager requests.



4.2.5. Change Order Additional Time Request



The Contractor may request an extension of time to furnish additional written information. The Owner’s Project Manager will determine if such additional information would be helpful and if the Owner’s Project Manager determines it would be helpful, the Owner’s Project Manager will specify a reasonable extension of time. Any extension must be approved in writing by the Owner’s Project Manager.



4.2.6. Change Order Dispute Response Timeframe



Within ten (10) Working Days from the date the Contractor filed the dispute or the receipt of requested information, the Owner’s Project Manager will issue a written decision regarding the dispute. At the Owner’s Project Manager’s sole discretion, the Owner’s Project Manager may furnish written notice to the Contractor extending the time for the decision for a period not to exceed 20 additional Working Days.



4.2.7. Change Order Dispute Rejection



If the Owner’s Project Manager rejects any or all of the Contractor’s dispute, the Owner’s Project Manager’s notice will contain the reasons for the rejection. Payment for approved Work will be made in accordance with the Payment Section. In the event that the Owner’s Project Manager fails to decide the dispute within the ten (10) Working Days, unless extended by the Owner’s Project Manager, the Contractor may deem the dispute rejected and file a claim in accordance with this Section.



4.2.8. Change Order Dispute Work Obligation



The dispute shall not relieve the Contractor from the obligation to promptly proceed with the Work, including the disputed work. The Contractor shall timely perform all Work unless directed in writing by the Owner’s Project Manager to stop work in whole or in part. When performing any disputed Work, the Contractor shall keep complete records of actual costs and actual time incurred, identifying extra costs and extra time associated with the disputed Work.



4.3. Claims



Both the Owner and the Contractor have an interest in the prompt and fair resolution of claims. The purpose of the claims provisions of this Contract is to create a clearly defined process intended to fairly resolve claims at the earliest possible point in time without unnecessary delay or expense, including the expense of mediation or litigation. In order for the Owner’s Project Manager to accurately evaluate and decide claims, the Contractor shall be responsible for presenting all relevant information in support of a claim at the claims stage, including the information required in this Section. The Contractor shall not be permitted to present information known or available to the Contractor (including Subcontractors and Suppliers), schedules or schedule logic, or, basis of the dispute, at the mediation or litigation stage which was not presented to the Owner’s Project Manager at the time the claim was presented. 



If the Contractor disagrees with the Owner’s Project Manager’s decision under this Section, the Contractor may file a claim as provided in this Section: 



· Claims of less than $50,000 shall be filed within ten (10) Working Days of the date of the Owner’s Project Manager's written notice under this Section. 



· Claims equal to or greater than $50,000 shall be filed within twenty (20) Working Days of the date of the Owner’s Project Manager's written notice. 



The Contractor may request an extension for filing a claim. Any extension must be approved in writing by the Owner’s Project Manager.



The Contractor waives any claim for additional payment if a claim is not filed as provided in this Section. 



All claims shall be in writing, shall contain sufficient detail to enable the Owner’s Project Manager to ascertain the basis and amount of the claim, shall be certified by the Contractor as stated below and shall be filed with the Owner’s Project Manager. 



No claim will be allowed after the Completion Date. 



4.4. Minimum Claim Documentation



At a minimum, the following information shall accompany each claim:


· The date of filing the claim



· A detailed factual statement supporting the claim, including all relevant dates, locations, and Proposal items of Work affected by the claim



· The date on which facts arose which gave rise to the claim



· The name and title of each individual involved in or knowledgeable about the subject of the claim



· The specific provisions of the Contract which support the claim and a statement of the reasons why such provisions support the claim



· If the claim relates to a decision of the Owner’s Project Manager in which the Contract provides that the Owner’s Project Manager’s decision is final, the Contractor shall set out in detail all facts supporting its position relating to the decision of the Owner’s Project Manager



· A copy of the original, signed notice of dispute, as well as a copy of any supplemental documentation provided to the Owner’s Project Manager and a copy of any written communication from the Owner’s Project Manager regarding the dispute



· Copies of diaries, meeting minutes, notes, or field records prepared contemporaneously with any oral communications that relate to the subject of the claim



· Copies of any additional documents that support the claim (manuals which are standard to the industry governing the Work in which the claim is being made may be included by reference; however, the Contractor shall clearly state which part or parts of the industry standard the Contractor is relying upon)



4.4.1. Contract Time Extension



If an extension of Contract Time is sought, also include:



· The specific Days and dates for which it is sought



· The specific reasons the Contractor believes a time extension should be granted



· The specific provisions of this Contract under which an extension is sought



· The Contractor’s written explanation of the reason for the requested change including the method of analysis used and where appropriate referring to the relevant schedules; supporting documents such as look-ahead, as-built, daily records, time sheets, and the basis for the rates of affected tasks that the base CPM was founded on, may be required by the Owner’s Project Manager



4.4.2. Additional Compensation



If additional compensation is sought, the Contractor shall document the exact dollar amount sought supported by a breakdown of:


· The dollar amounts as-Proposed, and/or as incorporated into the Contract via approved Change Orders


· The actual amounts accrued


· The additional compensation sought


The Owner’s Project Manager may require the basis of any of these amounts. 



The Contractor shall provide the documentation of the amount in the following categories, as applicable:



4.4.2.1. Direct Labor



Includes hours. This includes regular time rates and overtime rates for all employees and work classifications. These rates shall include the basic prevailing wage and fringe benefits, the current rates for Federal Insurance Compensation Act (FICA), Federal Unemployment Tax Act (FUTA) and State Unemployment Tax Act (SUTA), the company’s present rates for Medical Aid and Industrial Insurance premiums and the planned payments for travel and per diem compensation. This excludes overhead and profit. 



4.4.2.2. Direct Material



Includes invoices. The invoice cost for Contractor-supplied Materials. This cost shall include freight and handling charges and applicable taxes as shown on the invoices issued by the Supplier. This excludes overhead and profit. 



4.4.2.3. Direct Equipment



Includes hours, invoice, and rental agreements as applicable. Separately identify each piece of equipment utilized and the operation cost for each piece of equipment including all fuel, oil, lubrication, ordinary repairs, maintenance, and all other costs incidental to furnishing and operating the equipment, and the standby rate for each piece of equipment. This excludes overhead and profit. All equipment shall have detailed descriptions, including but not limited to year, make, and model.



· Where the equipment is Contractor owned through outright ownership or through a long-term lease, the Contractor shall document the Contractor’s actual internal proposal rates (Proposal rates are the equipment rates used by the Contractor or Subcontractors for proposing and project cost tracking; these rates typically exclude labor for operation; if an operator is included in a Proposal rate, it should be indicated as such).



· Where the equipment is rented and operated by the Contractor, the Contractor shall document the actual rental amounts including the actual rates for the equipment (excluding labor for operation). 



· Where the equipment is rented from a third-party with operator, the Contractor shall document the actual rental amounts including the actual rates for the equipment (including labor for operation).



4.4.2.4. Services



Includes invoices/agreements. All invoices and agreements (additional breakdown may be required by the Owner’s Project Manager). This excludes overhead and profit.



4.4.2.5. Overhead and Profit



Includes percentages that apply to direct costs in sub items 1, 2, 3 & 4 above (Direct Labor, Direct Material, Direct Equipment, and Services). Markups for overhead and profit shall be provided in detail under the following categories listed below. General company overhead, project overhead, and profit percentages shall be provided for each affected Proposal items of Work, the mobilization Proposal item, and for the project as a whole.



· General Company Overhead



Costs of the Contractor’s home or corporate office necessary to run the business and to support the projects in the field. The Owner’s Project Manager may require that the general company overhead be supported with documentation of company financial information for the past two years. 



· Project Overhead



Indirect costs that cannot be identified with a specific installation activity but support the project as a whole. The Owner’s Project Manager may require documentation of actual costs accrued.



· Profit



Net proceeds after expenses. The Owner’s Project Manager may require a detailed justification with supporting documentation of the company’s financial information for the past two years. 



4.4.2.6. Subcontractor Costs



Payments the Contractor makes to Subcontractors at any tier for performing Work are to be included in the claim. This cost shall be calculated and itemized in the same manner prescribed for the Contractor.



4.4.2.7. Non-reimbursement for Contractor Inefficiencies



No costs for repair or replacement of defective work or damage to property, of Contractor caused delays, or other inefficiencies resulting from the Contractor operations (including Subcontractors, services, and Suppliers) shall be included in actual or projected costs.



4.4.2.8. Non-reimbursement for Repeated Claims



No costs shall be included more than once in the claim documentation.



4.4.3. Additional Information Requests



The Contractor shall submit any additional information requested in writing by the Owner’s Project Manager.



4.4.4. Notarized Claim Statement



The Contractor shall submit a notarized statement containing the following language:



“STATE OF WASHINGTON
)




) SS.



THE COUNTY OF KING
)



The undersigned, ________________________________________________________,




(name)



______________________________________, of ______________________________,




(title)

(company)



being first duly sworn on oath, deposes and says:


The claim for extra compensation and/or time made herein for work on this Contract is a true statement of the actual costs incurred and/or time sought, and is fully documented and supported as required by the Contract between the parties.



Dated ______________/s/ _______________



Subscribed and sworn before me this ______________ day of ___________________



Notary Public in and for the State of Washington



residing at 
______________________________



My appointment expires ___________________



The Contractor shall only pursue administrative resolution of any claim with the Owner’s Project Manager or the designee of the Owner’s Project Manager.



It is the responsibility of the Contractor to keep full and complete records of the actual additional costs and the actual additional time incurred for any alleged claim. The Contractor shall retain these records for a period of not less than three years after the Completion Date. The Contractor shall permit the Owner’s Project Manager complete and unrestricted access to these records and any other records as may be requested by the Owner’s Project Manager to determine the facts or contentions involved in the claim. 



Failure to submit such information and details as described, to provide access to the records, or as requested in writing by the Owner’s Project Manager for any claim will operate as a waiver of the claims by the Contractor. 


Provided that the Contractor has fully complied with all the provisions of this Section, the Owner’s Project Manager will respond to the claim by written notice to the Contractor as follows:



· Within forty-five (45) Working Days from the date the claim is filed if the claim amount is less than $50,000



· Within ninety (90) Working Days from the date the claim is filed if the claim amount is equal to or greater than $50,000



· If the Owner’s Project Manager determines that the above constraints are unreasonable due to the complexity of the claim under consideration, the Owner’s Project Manager will notify the Contractor within fifteen (15) Working Days from the date the claim is filed as to the amount of time which will be necessary for the Owner’s Project Manager to prepare its response. 



If the Owner’s Project Manager fails to provide written notice within the time periods set forth above, the claim shall be deemed to have been denied and the Contractor may proceed to mediation in accordance with this Section.



4.5.  Mediation



If the Owner’s Project Manager denies the claim or the claim is deemed denied under this Section, the Contractor may request mediation, provided the Contractor does so by delivering written notice to the Owner’s Project Manager within thirty (30) days of receiving the Owner’s Project Manager's written notice of denial or the date on which the claim is deemed denied.



The date the Contractor’s written notice is received by the Owner’s Project Manager shall be the date of filing the written notice. The failure to file the written notice within the time period stated above shall result in the Owner’s Project Manager’s decision regarding the claim being final and binding on the Contractor and all its Subcontractors. 



The parties will select a mutually agreed upon mediator. If they are unable to agree, the Owner and the Contractor shall seek the selection of the mediator by the King County Superior Court at Seattle, Washington.



Mediation will occur within sixty (60) days of the filing of the Contractor’s written notice to mediate unless both the Contractor and the Owner’s Project Manager agree to a later date or unless the mediator’s schedule requires a later date. 



Each party will participate in the mediation process in good faith and may be represented at the mediation by lawyers. The parties shall each bear their respective costs incurred in connection with this procedure, except that they shall share equally the fees and expenses of the mediator and the costs of the facility for the mediation. 



If mediation does not resolve the disputed matter, the Contractor may pursue judicial resolution as provided in this Section.



4.6.  Litigation



If mediation does not resolve the disputed matter, the Contractor may serve and file a lawsuit in King County Superior Court in Seattle, Washington. Such lawsuit shall be filed within one hundred eighty (180) Days of the Physical Completion Date or within 90 Days of the completion of the mediation process under this Section, whichever is later. This requirement cannot be waived except by an explicit waiver signed by the Owner. The failure to file a lawsuit within the 180 Day period shall result in the Owner’s Project Manager’s decision rendered in accordance with this Section being final and binding on the Contractor and all its Subcontractors.



Actions by the Contractor against the Owner or between the Contractor and its Subcontractors arising out of a common set of circumstances shall, upon demand by the Owner, be submitted in a single forum or the Owner may consolidate such claims or join any party necessary to the complete adjudication of the matter in the same forum.



4.7. Audits



All claims by the Contractor for additional compensation shall be subject to audit. In the event of an audit the Contractor shall make available to the Owner all documents that the Owner’s Project Manager requests within seven (7) days of a written notice from the Owner’s Project Manager. Failure of the Contractor or a Subcontractor of any tier, to maintain or retain sufficient records to allow the Owner to verify all or a portion of the claim or to permit Owner access to the books and records of the Contractor, or Subcontractor of any tier, shall constitute a waiver of the portion of the claim that cannot be documented and shall bar any recovery for any portion of a claim that cannot be documented. 


5. ADIITIONAL TERMINATION CLAUSES ONCE WORK HAS STARTED AT THE SITE



5.1. Termination for Default



The Owner may terminate the Contract upon the occurrence of any one or more or the following events:



· If the Contractor fails to supply sufficient skilled workers or suitable Materials or equipment



· If the Contractor refuses or fails to prosecute the Work with such diligence as will ensure its physical completion within the Contract Time and any extension of time that may have been granted to the Contractor by Change Order or otherwise



· If the Contractor is adjudged bankrupt or insolvent, or makes a general assignment for the benefit of creditors, or if the Contractor or a third party files a petition to take advantage of any debtor's act or to reorganize under the bankruptcy or similar laws concerning the Contractor, or if a trustee or receiver is appointed for the Contractor or for any of the Contractor's property on account of the Contractor's insolvency, and the Contractor or its successor in interest does not provide the Owner’s Project Manager adequate assurance of future performance in accordance with the Contract within 15 Days of receipt by the Contractor or its successor in interest of a request for assurance from the Owner’s Project Manager



· If the Contractor disregards any law, ordinance, rule, code, regulation, order or similar requirement of any public entity having jurisdiction



· If the Contractor disregards the authority of the Owner’s Project Manager



· If the Contractor performs any portion of the Work in a way that deviates from the Contract requirements, and neglects or refuses to correct any rejected performance



· If the Contractor otherwise violates in any material way any material provision or requirement of the Contract



· If the Contractor failed to disclose or submitted false or misleading information in the Supplemental Proposer Responsibility Criteria Form or attached documentation



Once the Owner determines that sufficient cause exists to terminate the Contract, written notice will be given to the Contractor and its Surety indicating that the Contractor is in breach of the Contract and that the Contractor is to remedy the breach within fifteen (15) days after the written notice is delivered. In case of an emergency such as potential damage to life or property, the response time to remedy the breach after the written notice may be shortened. If the remedy does not take place to the satisfaction of the Owner’s Project Manager, the Owner’s Project Manager, by serving written notice to the Contractor and Surety, may either:



· Transfer the performance of the Work from the Contractor to the Surety



· Terminate the Contract and, at the Owner’s Project Manager's option, prosecute it to completion by Contract or by other means. Any extra costs or damages to the Owner shall be deducted from any money due or coming due to the Contractor or Surety under the Contract



If the Owner elects to pursue one remedy, it will not bar the Owner from pursuing other remedies on the same or subsequent breaches.



Upon receipt of a written notice that the Work is being transferred to the Surety, the Surety shall enter upon the Project Site and take possession of all Materials, tools, and appliances for the purpose of completing the Work pursuant to the Contract and employ by contract or otherwise any person or persons satisfactory to the Owner’s Project Manager to finish the Work and provide the Materials without termination of the Contract. Such employment shall not relieve the Surety of its obligations under the Contract and the Contract Bond. If there is a transfer to the Surety, payments on progress estimates covering the Work subsequent to the transfer shall be made to the extent permitted under law to the Surety or its agent without any right of the Contractor to make any claim against the Owner for such sums.



If the Contractor fails to correct any material breach within the time specified in the Owner's written notice and if the Owner terminates the Contract or provides such sufficiency of labor or Materials as is required to complete the Work, then the Contractor shall not be entitled to receive any further payment on the Work until the Work has been fully performed. The Contractor shall bear all extra expenses incurred by the Owner in completing the Work, including all increased costs for completing the Work, and all damages sustained, or that may be sustained, by the Owner by reason of such refusal, neglect, failure, or discontinuance of the Work by the Contractor. If Liquidated Damages are provided for in the Contract, the Contractor shall be liable for whatever amount of such damages accrues through the Substantial Completion Date. After all the Work encompassed by the Contract has been completed, the Owner’s Project Manager will calculate the total expenses and damages for the completed Work. If the total expenses and damages are less than any unpaid balance due the Contractor, the excess will be paid by the Owner to the Contractor. If the total expenses and damages exceed the unpaid balance, the Contractor and the Surety shall be jointly and severally liable to the Owner and shall pay the difference to the Owner on demand.



In exercising the Owner’s Project Manager's right to prosecute the Work to physical completion, the Owner’s Project Manager shall have the right to exercise sole discretion as to the manner, method, and reasonableness of the costs of completing the Work. In the event that the Owner takes Proposals for remedial work or physical completion of the project, the Contractor shall not be eligible for the Award of such contract.



In the event the Contract is terminated, the termination of the Contract shall not affect any rights of the Owner against the Contractor, including any warranties or assurances. The rights and remedies of the Owner under the termination clause are in addition to any other rights and remedies provided by law or under this Contract. Any retention or payment of monies to the Contractor by the Owner will not release the Contractor from liability.



If a written notice of termination for default has been issued and it is later determined for any reason that the Contractor was not in default, the rights and obligations of the parties shall be the same as if the written notice of termination had been issued pursuant to Termination for Public Convenience Section. This result shall apply where the Contract is terminated for default because of failure to prosecute the Work, and where a Contractor’s delay was found to be excusable under the provisions of this Contract.



5.2. Termination Claim by Contractor



After receipt of a written notice of termination of Contract for public convenience, the Contractor shall submit to the Owner’s Project Manager a termination claim in sufficient detail to enable the Owner’s Project Manager to ascertain the basis and amount of the claim. The claim shall provide the minimum detailed information required by Dispute Section. The claim shall be submitted promptly but in no event later than sixty (60) Days after the effective date of termination. The Contractor shall pursue resolution of the claim through the established administrative channels of the Owner. The Contractor shall make its business and office records available to the extent necessary for the Owner’s Project Manager to verify the Contractor's claim and to determine the amount of entitlement per the Payment Section. Subject to the provisions of this Contract, the decision of the Owner’s Project Manager shall be final.



5.3. Termination for Delays Due to Litigation



Pursuant to RCW 60.28.080, if the delay caused by litigation exceeds six months, the Contractor may then elect to terminate the Contract and receive payment in proportion to the amount of the Work completed plus the cost of the delay. Amounts retained and accumulated under RCW 60.28.011 shall be held for a period of sixty (60) Days following the election of the Contractor to terminate.



5.4. Responsibility of the Contractor and Surety



Termination of the Contract or an Order of Debarment shall not relieve the:



· Contractor of any responsibilities under the Contract for Work performed



· Surety or Sureties of obligations under the Contract Bond, and Retainage Bond if applicable, for Work performed



5.5. Termination Before Completion



Pursuant to RCW 60.28.011(7), if after a substantial portion of the Work has been completed, an unreasonable delay will occur in the completion of the remaining portion of the Contract for any reason not the result of a breach thereof, the Owner may, if the Contractor agrees, delete from the Contract the remaining Work and accept as final the Improvement at the stage of completion then attained and make payment in proportion to the amount of the Work accomplished. In such case, whatever amount of the Contractor’s compensation has been retained and accumulated pursuant to RCW 60.28.011(7) shall be held for the statutory period of sixty (60) Days following the establishment of the Completion Date. In the event that the Work shall have been terminated before Completion, the Owner may thereafter enter into a new contract with the same Contractor without an Advertisement for Proposals or Proposal for the performance of the remaining Work or Improvement for an amount equal to or less than the cost of the remaining Work under the original Contract.


6. Emergency Individual Worker Replacement



Notwithstanding the schedules and responsibilities herein, Owner and the Contractor may need to consider individuals for emergency replacement in the event a worker cannot perform or is terminated. In such event, Owner may allow the Contractor to submit additional names in anticipation of such future need. 



· Owner shall not unreasonably withhold approval of such individuals, although Owner is not under the obligation to accept individuals that would otherwise be rejected as not suitable.



· The Background/Criminal check must be renewed every four years for Contractor workers. If the worker was required by Owner to undergo a background check and/or cyber security training, the Contractor must likewise notify Owner when that worker approaches four years. This notice to Owner must be no less than sixty (60) days before the end of the four-year period. At that time, to comply with appropriate regulatory requirements, Owner may require another background/criminal check.



· The Contractor shall provide to Owner, no less than eight (8) hours from when the status change becomes effective, notice of any Contractor worker who is:



· Reassigned



· No longer requires Designated Access to perform the contract tasks



· Terminated by the Contractor for any reason. 



· In no case shall such notice be greater than eight (8) hours.



· The Contractor shall immediately notify Owner’s Project Manager to report if a worker has a change in criminal history or background status. Owner may initiate a new background/criminal check for this or other cause during the term of the worker’s access.



· For furniture moves, on the day(s) of service, at the job site, the Crew Chief is to submit the names of those present at the job site to Owner’s Building Service Manager. Owner’s Project Manager is responsible for rejecting any individuals that have not been approved by Owner. Should such a rejection result in a failure by the Contractor to meet the Contractor obligations for a crew of sufficient size to complete the move, the Contractor assumes all resulting liabilities and damages in accordance with the contract and all terms and conditions.



7. CYBER TRAINING REQUIREMENTS



If applicable, Owner may require that any Contractor worker receive appropriate cyber security training. Such workers must receive cyber security training once each year they work under the contract.



Routine background/criminal history check reports shall include:



· Identity verification (e.g. social security number verification)



· A search of records from any federal, state or county court in the United States



· An international records search



· Records of all convictions or releases from prison within the last ten (10) years



· Non-Routine Elements of a Background/Criminal Report



· Owner may search for dependency actions.



· Owner may search for information on protection proceedings related to sex offender, assault, abuse, or exploitation of a minor, developmentally disabled person, or vulnerable adult, or domestic relations proceedings.



· Owner may search for additional information detail, as determined by Owner, above and beyond the scope of a routine background/criminal history check as defined in the General Requirements Section.



· If the required access for the worker is subject to NERC, Owner will require all workers to undergo annual Cyber Security Training offered by Owner. The workers will be paid for the time they spend in such training. If this requirement applies, Owner will require the Contractor to submit a list of such workers and their status of Cyber Training annually upon contract anniversary. 



8. SECURITY ACCESS REQUIREMENTS



8.1. Contractor’s Use of Premises



· Contractor workers shall have only limited use of the premises for work, storage, access, and equipment.



· Material/equipment staging areas will be limited to floors and areas designated within the Scope of Work. Maintain clear access to site and building entrances.



· Driveway use will be limited and travel will be bi-directional.



· Restrooms may have restricted access, as appropriate to the Scope of Work.



· All workers who must provide services or delivery at Owner’s facility must obtain prior permission from Owner and make arrangements for an escort or background check is appropriate to the work while on the facility site.



8.2. Related Requirements and Documents



· All Contractor employees at the job site shall wear identification that is prominent and clearly marked, which clearly identifies the individual as an employee with the building services company.



· When appropriate, Contractors will be issued a Departmental Identification/Access Badge, for the designated contract period, giving them access to the facility for which they require access. These Identification/Access Badges will be returned to the Department at the completion of the contract.



9. DIFFERENT SITE CONDITIONS – “CHANGED CONDITIONS”



The Contractor shall provide written notice to the Owner’s Project Manager, if the Contractor encounters: 



· Pre‑existing subsurface or latent physical conditions at the Project Site differing materially from those indicated in the Contract and information available to proposers



OR



· Pre‑existing unknown physical conditions at the Project Site of an unusual nature, differing materially from those ordinarily encountered and generally recognized as inherent in work of the character provided for in the Contract and information available to proposers



The notice shall be submitted before the conditions are disturbed on the date of discovery or promptly the next Working Day. The Contractor shall not proceed with that portion of the Work until ordered to do so. 



Upon notification by the Contractor, or when the Owner’s Project Manager suspects a differing site condition, the Owner’s Project Manager will promptly investigate the alleged changed condition, and:



· If the Owner’s Project Manager determines that differing site conditions do not exist, the Contractor will be notified in writing. Should the Contractor disagree with such determination, the Contractor may file a written notice of dispute with the Owner’s Project Manager pursuant to the requirements of Dispute Section



OR 



· If the Owner’s Project Manager finds that conditions are materially different and cause an increase or decrease in the Contractor’s cost of, or the time required for, performing all or any part of the Work, the Owner’s Project Manager will make an equitable adjustment in the payment for the performance of the Work in accordance with Payment Section



No equitable adjustment will be allowed unless the Contractor has given the written notice required in the Subsection above; provided, however, the time for giving the written notice may be extended by the Owner’s Project Manager for good cause. The time for giving written notice will not be extended beyond the time the Contractor knew, or should have known, of the existence of the differing site condition. 



If there is a decrease in the cost or time required to perform the Work, failure of the Contractor to notify the Owner’s Project Manager of the differing site condition shall not affect the Owner’s Project Manager’s right to make an adjustment in cost or time.



10. PROGRESS ESTIMATES AND PAYMENTS



Owner’s Project Manager issued progress estimates or payments for any part of the Work shall not be used as evidence of performance or quantities. Progress estimates serve only as a basis for making payments. The Owner’s Project Manager may revise progress estimates any time before the Certificate of Completion is issued. 



11. PROJECT CLEANLINESS AND FINAL CLEANUP



The Contractor shall keep the Project Site clean and remove debris, refuse, and discarded materials of any kind resulting from the Work.



Disposal of waste shall be in accordance with all applicable provisions of the Contract.



The Contractor shall also perform final cleanup as provided in this Section. The Owner’s Project Manager will not establish the Physical Completion Date until final cleanup is completed. The street Right of Way, Material sites, quarry or pit sites, borrow sites, sites used for temporary waste storage, and all other areas the Contractor occupied to do the Work shall be left neat, clean, and presentable. The Contractor shall not remove warning, regulatory, or guide signs unless approved otherwise in writing by the Owner’s Project Manager. In the event that the Contractor shall fail to complete clean-up, the Owner, after providing five (5) Days notice, may complete the clean-up and deduct the costs thereof from moneys due or to become due to the Contractor.



11.1. Contractor Cleanup Responsibilities



The Contractor shall:



· Remove and dispose all rubbish, surplus Materials not identified as salvage by the Owner, discarded Materials, falsework, piling, camp buildings, temporary structures, Equipment, and debris;



· Remove from the Project Site, all unneeded rock, aggregate and similar material left from grading, surfacing, or paving unless the Contract specifies otherwise or the Owner’s Project Manager approves otherwise;



· On all concrete and asphalt pavement Work, clean the pavement and dispose of the wash water and debris in accordance with SMC 22.800-22.808, which prohibits such discharges from entering the Storm Drain or substation drain system;



· Sweep and clean structure decks and properly dispose of wash water and debris in accordance with SMC 22.800-22.808, which prohibits such discharges from entering the Storm Drain or substation drain system;



· Clean out from all Culverts and Storm Drains and substation drains, inlets, catch basins, maintenance holes and Water Main valve chambers, within the limits of the Contractor’s work scope, all dirt and debris of any kind that results from Contractor's operations;



· Level and fine grade all excavated material not used for backfill where the Contract requires;



· Upon completion of grading and cleanup operations at any privately‑owned site for which a written agreement between the Contractor and property owner is required, the Contractor shall obtain and furnish to the Owner’s Project Manager a written release from all damages, duly executed by the property owner, stating that the restoration of the property has been satisfactorily completed;



· Remove all temporary construction stormwater pollution prevention elements within 5 Working Days after final site stabilization, or after they are no longer needed, whichever is later;



· Prior to the completion of the Work, all new, replaced and disturbed surfaces shall be amended;



· Remove warning, regulatory, or guide signs once removal has been approved in writing by the Owner’s Project Manager; and



· Clean, remove, and dispose of any debris of any kind that results from Contractor's operations within or outside of the Project Site(s).



All costs associated with cleanup and disposal shall be incidental to the Work and shall be included in the various Proposal items in the Proposal and at no additional cost to the Owner.



12. CONTROL OF WORK



12.1. Authority of Owner’s Project Manager



The Owner’s Project Manager shall be satisfied that all Work is being done in accordance with the requirements of the Contract. The Contract gives the Owner’s Project Manager authority over the Work. Whenever it is so provided in this Contract, the decision of the Owner’s Project Manager shall be final, provided that such decision may be challenged in accordance with the Dispute Section.



The Owner’s Project Manager’s decisions will be final on all questions including, but not limited to, the following:



· Quality and acceptability of Materials and Work;



· Substitutions;



· Measurement of Proposal item Work;



· Acceptability of rates of progress on the Work;



· Interpretation of the Contract;



· Determination as to the existence of differing site conditions;



· Fulfillment of the Contract by the Contractor;



· Payments under the Contract including equitable adjustments;



· Suspension of the Work;



· Determination as to Unworkable Days;



· Reviews of submittals; and



· Determination of Notice to Proceed Date, Substantial Completion Date, and Physical Completion Date



If the Contractor fails to respond promptly to the requirements of the Contract or orders from the Owner’s Project Manager:



· The Owner’s Project Manager, pursuant to the terms of this Contract, may use the Owner’s Project Manager’s forces, other Contractors, or other means to accomplish the Work



· The Owner, will not be obligated to pay the Contractor, and will deduct from the Contractor’s payments, additional costs when any other means must be used to carry out the Contract requirements or Owner’s Project Manager’s orders



The Owner’s Project Manager, pursuant to the terms of this Contract, may suspend all or part of the Work for any of the following reasons:



· The Contractor fails to fulfill Contract terms, to carry out the Owner’s Project Manager’s orders, or to correct unsafe conditions of any nature



· The Contractor fails to comply with environmental implementation, corrective action, testing, or self reporting requirements



· The weather or other conditions are unsuitable



· It is in the public interest



Nothing in the Contract requires the Owner’s Project Manager to provide the Contractor with direction or advice on how to do the Work. If the Owner’s Project Manager takes no exception or renders an opinion on any method or manner for doing the Work or producing Materials, it will not:



· Guarantee that following the method or manner will result in compliance with the Contract;



· Relieve the Contractor of any risks or obligations under the Contract; or



· Create any liability for the Owner.



12.2. Authority of Assistants



The Owner’s Project Manager may appoint Assistants to assist in determining if the Work and Materials meet the requirements of the Contract. Assistants have the authority to reject defective material and suspend Work that is being done improperly, subject to the final decision of the Owner’s Project Manager. Assistants may exercise such additional authority as may be delegated to them by the Owner’s Project Manager. 



Assistants and Inspectors are not authorized to accept Work, to accept Materials, to issue instructions, or to give advice that is contrary to the Contract. Work done or Material furnished which does not meet the Contract requirements shall be at the Contractor’s risk and shall not be a basis for a claim even if the Inspectors or Assistants purport to change the Contract to provide for such Work or Material, to approve or accept such Work or Material, or issue any instructions contrary to the Contract.



Although Assistants may advise the Contractor of any faulty Work or Materials or infringements of the terms of the Contract, failure of the Owner’s Project Manager or Assistant to do so shall not constitute acceptance or approval.



12.3. Authority of Electrical Safety Observer



12.3.1. Locations Where ESO is Required



The Owner’s Project Manager will assign an Electrical Safety Observer when Work is performed:



· At a substation



· In a switchyard



· In an energized vault



· At other locations containing high voltage lines or equipment



· When installing ducts and vaults in the vicinity of energized underground electrical transmission or distribution system



· When any excavation is within fifteen (15) feet of an energized electrical transmission or distribution system as indicated by "marked for locate"



· As otherwise deemed necessary by the Owner’s Project Manager



The only exception shall be when the Contract specifies, and contains a Proposal item, that the Contractor provides a qualified Contractor’s Electrical Safety Observer who is approved by Owner. 



12.3.2. ESO Request Procedure



The Contractor shall provide a minimum seven (7) Working Days advance notice request for an Electrical Safety Observer. The Contractor shall provide an adequate description of the Work to be performed, equipment to be used, and the Work duration. When the Contractor, or its Subcontractor, does not schedule work on a specific Day or Days, the Contractor shall provide one (1) Working Day advance notice unless arranged otherwise with the Electrical Safety Observer. Failure to inform the Electrical Safety Observer, at least one (1) Working Day in advance of a change in the Contractor's schedule where an Electrical Safety Observer is not required, will result in the Owner back charging the Contractor for the Electrical Safety Observer's services at the site.



12.3.3. ESO Responsibility



The Electrical Safety Observer's involvement with site safety shall be limited to electrical safety, unless the Contract indicates otherwise. The Electrical Safety Observer will notify the Contractor of electrical hazards and may instruct, warn, and if necessary, direct Contractor and Subcontractor personnel to move a safe distance from electrical system components. In addition to all other rights of the Owner, and Owner’s Project Manager, the Electrical Safety Observer shall have the authority, but not the duty, to stop Work if the Electrical Safety Observer judges that there is any hazard that immediately imperils life, health, or property.



12.4. Contractor Safety Responsibility



The Contractor shall have sole responsibility for safety pursuant to the Contract. The presence or absence of an Electrical Safety Observer shall not alter the Contractor's responsibility for the occupational health and safety of individuals on the Project Site and shall not relieve the Contractor of any of its legal obligations for worker safety.



12.5. On-Site Electrical Lead



The Contractor shall designate a Contractor's On-Site Electrical Lead and shall ensure that each Subcontractor designates a Subcontractor's On-Site Lead when Work requires an Electrical Safety Observer. The On-Site Electrical Lead shall be authorized to resolve safety related issues raised by the Engineer, Owner’s Project Manager, Assistant, or Electrical Safety Observer. The Contractor shall ensure that such On-Site Electrical Lead is physically present at the work requiring an Electrical Safety Observer. Each On-Site Electrical Lead, whether Contractor's or Subcontractor's, shall identify himself or herself to the Electrical Safety Observer at the briefing/tailgate conference.



At the briefing/tailgate conference on each Day when an Electrical Safety Observer is required, the Contractor shall notify the Electrical Safety Observer of the work to be performed requiring an Electrical Safety Observer. Each On Site Electrical Lead, or Contractor's or Subcontractor's onsite supervisory representative, shall complete and sign the Safety Watch Checklist and Certification of Training form provided by the Electrical Safety Observer before work begins for which an Electrical Safety Observer is required.



13. Submittals



The Contractor shall not perform Work or obtain Material or begin fabrication based on a required submittal until the Engineer has returned the approved submittal. If a submittal is required by the Contract, any related portion of Work performed by the Contractor prior to the Owner’s Project Manager's return of an approved submittal, or as otherwise specified by the Owner’s Project Manager, shall be solely at the Contractor's risk and expense.



Owner encourages the use of environmentally friendly materials and methods. Unless the Contract or Owner’s Project Manager specifies otherwise, electronic submittals shall be used to the maximum extent feasible. When hard copy (paper and other media) submittals are required, the Contractor shall use recycled and reusable products including recycled content paper.



This Section addresses submittals required by the Engineer. Other documentation required by the Owner will be specified in the applicable sections.



The electronic submittal received by the Owner’s Project Manager shall be considered the official and governing document unless a non electronic submittal is required. The date on which the submittal is received by the Owner’s Project Manager (either physically or electronically) shall be considered the date submitted, except that submittals received by the Owner’s Project Manager on a non-Working Day, or received after 4:00 PM on a Working Day, shall be considered submitted on the following Working Day. 



13.1. Submittal Numbering and Response Categories



The use of unique identifying numbers for submittals is required to facilitating Contract-related communications and is therefore required by the Owner. Owner’s Project Manager. At the initial project meeting a submittal numbering and approval system shall be agreed by the parties. 



13.2. Submittal Transmittal and Response Form (ST&R Form) 



This form is required by several City departments, and when so required, shall be filled out by the Contractor and emailed as part of the complete package along with the submittal in PDF to the Engineer. Owner’s Project Manager will complete the form and respond electronically. 



13.3. Contractor Submittal Delivery and Review Timelines 



The submittal received date for submittals will be as specified in this Section.



Unless otherwise specified in the Contract, the Contractor shall allow the Owner the following submittal review timelines:



· 20 Working Days for Structural Shop Drawings



· 15 Working Days for other Shop Drawings 



· 10 Working Days for all other submittals



The Contractor shall transmit submittals in a timely manner to meet Contract Time, and shall take into consideration the possibility of resubmittal. 



Submittals required prior to or at the preconstruction conference in accordance with this Section shall be provided and will be reviewed as indicated in the Contract or as mutually agreed. Unless specified or mutually agreed otherwise, submittals received prior to the preconstruction conference shall be considered as received at the preconstruction conference for purposes of determining the start of the Owner’s review cycle. 



13.4. Submittal Control Document 



At the preconstruction conference, the Contractor shall be prepared to discuss the nature and timelines of all submittals as they relate to the various portions of the Work, to the Proposal items, and to the proposed progress schedule. The Contractor shall prepare and submit to the Owner’s Project Manager a Submittal Control Document listing all submittals and when these submittals shall be delivered to the Owner’s Project Manager. The Contractor may reference the critical path method (CPM) schedule and show submittals in the CPM. Major submittals and review times shall be shown in the CPM. The initial Submittal Control Document shall be submitted with the base CPM schedule. 



The data in the submittal control document shall not relieve the Contractor of the obligation to comply with the requirements regarding Contract Time. Unless all submittals are shown in the CPM schedule, the Contractor shall review the Submittal Control Document at least every thirty (30) days and update or correct the Submittal Control Document as necessary. It is recommended that the Submittal Control Document updates be submitted concurrently with critical path method (CPM) schedule updates. Submittal Control Document updates are incidental to the Proposal items and not required when all pending submittals are shown on the CPM schedule.



At a minimum, the Submittal Control Document and/or CPM schedule shall address Material submittals, Shop Drawings, and the standard submittals listed in this Section. 



13.5. Early Submittals



The following shall be submitted prior to or at the preconstruction conference:



· Preliminary CPM schedule;



· Submittal Control Documents;



· Waste and disposal sites; 



· Technical submittals 



When applicable, the following shall be submitted and approved by the Owner’s Project Manager prior to mobilization to the Project Site:



· Construction Stormwater and Erosion Control Plan (CSECP); 



· Tree, Vegetation, and Soil Protection Plan (TVSPP);



· Spill Plan (SP); 



· Health and Safety Plan (if applicable); 



· SDOT Street Use Permit and approved Traffic Control Plan.



14. Contractor’s Request for Information, Substitutions, and deviations



The Owner’s Project Manager's review of requests for clarification, approved submittal deviations, and/or substitution shall not relieve the Contractor from responsibility for the submittal review timeline requirements of the Contract.



14.1. Request for Information (RFI)



Information requests shall be submitted to the Owner’s Project Manager using the Request for Information (RFI) form. The Contractor shall follow the procedures specified in This Section and will supplement the form with any other appropriate information. The required notice form titled: “Request for Information” will be provided in an electronic format by the Owner’s Project Manager upon request. 



Each Contractor’s Request for Information shall use this form in the format provided, completed in its entirety, supplemented with other appropriate information as may be specified elsewhere, and submitted with attachments necessary for proper review by the Owner’s Project Manager and Engineer. Requests for Information submittals found to contain errors, or unapproved deviations or variations from the Contract, may be determined by the Owner’s Project Manager to be out of compliance with the Contract. Any costs or delays associated with non-conforming Requests for Information are the Contractor’s sole responsibility and the Owner’s Project Manager has no requirement to extend Contract Time or to make additional payments.



If the Contractor considers any comment by the Owner’s Project Manager on the returned Request for Information to constitute a change, the Contractor shall make such written notice in accordance the Changes Section.



14.2. Submittal Update (Deviation)



Where the Contractor intends to change, deviate from, or supplement a previously reviewed submittal accepted by the Owner’s Project Manager, the Contractor shall resubmit the originally reviewed submittal to the Owner’s Project Manager for additional review indicating the proposed changes or deviations from the originally reviewed submittal and shall clearly state reasons, additional calculations, additional details, as necessary to support such need for change or deviation. 



14.3. Contract Deviation Request



Any request for a variation or deviation from the Contract (other than substitutions addressed below) shall allow the Owner’s Project Manager a minimum 10 Working Days to review and return the request and shall clearly state reasons, additional calculations, additional details, as necessary to support such request or deviation from the Contract. The Owner’s Project Manager reserves the right to deny requests for deviation from the Contract if the request is not in the best interest of the Owner’s Project Manager, or if time or resources are not available for review. The Owner’s Project Manager’s decision will be final and the Contractor shall Propose accordingly.



14.4. Substitution



All Materials, equipment or methods proposed by the Contractor as a substitution for a brand name, trademark, patent number, proprietary process, or specified item with an “or equal” allowance shall be addressed in the submittal. In making a request for substitution, the Contractor’s submittal shall demonstrate that the proposed substitution fully meets or exceeds the requirements in the Control of Materials Section. Any request to use a substitute for a non-proprietary material, equipment, or process shall be proposed through correspondence and shall allow the Owner’s Project Manager 10 Working Days to review and return the request and shall fully meet or exceed the requirements in the Control of Materials Section and the applicable Section. 



14.5. Submittal Review and Possible Response Actions



The Owner’s Project Manager's submittal review is to ensure compliance with the requirements of the Contract. The Owner’s Project Manager’s review shall not extend to consideration of the Contractor’s means, methods, techniques, sequences or procedures of construction or to safety precautions or programs incident thereto, except where a specific means, method, technique, sequence, or procedure of construction is required or prohibited by the Contract or a regulatory agency. Owner’s Project Manager review of a separate Proposal item does not indicate approval of the assembly in which the Proposal item functions. The Contractor is responsible for confirming and correlating all dimensions; fabrication and construction techniques; coordinating the Contractor’s Work with that of all other trades; and the satisfactory performance of the entire Work in strict accordance with the Contract. Submittal comments and project action items shall be tracked electronically on a spreadsheet developed and maintained by the Owner.



The following notations shall be interpreted as follows:



14.5.1. No Exception Taken



Submittals returned and marked “No Exception Taken” authorize the Contractor to proceed with the portion of the Work, proceed with the fabrication, or to obtain Materials or Equipment, as contained in the submittal. Where more than one submittal is required for a portion of the Work or for a greater portion of Work containing the submittal portion, no portion of Work shall proceed until all submittals required of that Work portion are returned by the Owner’s Project Manager without requiring resubmittal. The Contractor shall not revise in any way, a portion of the Work or fabrication based on submittal returned “No Exception Taken”. Revisions shall only be made in compliance with the requirements of this Section.



14.5.2. Make Corrections Noted



Submittals returned and marked “Make Corrections Noted” authorize the Contractor to proceed with the portion of Work covered by the submittal as long as the corrections noted are followed; for submittals prepared by Professional Engineer, the Contractor shall provide a return copy showing the noted corrections. The Contractor is responsible for the submittal, thus if they do not agree with the corrections noted, they shall resubmit before proceeding with that portion of the Work.



14.5.3. Submit Specified Item



Submittals returned and marked “Submit Specified Item” indicate an incomplete submittal and does not authorize the Contractor to perform that portion of the Work. The “specified item” shall be resubmitted in accordance with this Section.



14.5.4. Rejected or Revise and Resubmit



Submittals returned and marked “Rejected” or “Revise and Resubmit” indicate the submittal is incomplete or does not comply with Contract requirements, and shall be resubmitted with appropriate changes before proceeding with that portion of the Work.  



14.6. Actions By Contractor Before Submittal Return By Owner’s Project Manager



The Contractor shall bear all risks associated with purchasing any Material or equipment or for beginning fabrication or beginning any Work requiring a submittal, until the Contractor has received a submittal response from the Owner’s Project Manager that authorizes the Contractor to proceed with the portion of the Work.



14.7. Resubmittals 



Submittals returned to the Contractor marked “Rejected”, “Revise and Resubmit”, or “Submit Specified Item” will include the Engineer’s and Owner’s Project Manager’s comments. The Contractor shall address the Owner’s comments in its resubmittal, and the Contractor’s correction shall be clearly identified in the resubmittal to assist the Owner’s review. 



“Resubmittal” shall be considered a new submittal; a new submittal review period of the duration specified for the original submittal shall begin upon receipt of the resubmittal by the Engineer. No extension of Contract Time will be allowed for resubmittals.



15. Shop Drawings 



The Contractor shall submit supplemental Shop Drawing with calculations as required for the performance of the Work. The drawings shall be on sheets measuring 24 by 36-inches, 11 by 17-inches, or on sheets with dimensions in multiples of 8 ½ by 11-inches. All drawings shall be to scale. The design calculations shall be on sheets measuring 8 ½ by 11-inches. They shall be legible, with all terms identified, and may include computer printouts. 



The drawings and calculations shall be provided far enough in advance of actual need to allow for the review process by the Engineer, which may involve rejection, revision, or resubmittal. Shop Drawing will be submitted, and re-submitted if required, by the Contractor in an orderly sequence so that they may be reviewed by the Engineer in the order in which they are received, without creating delay. The Contractor may suggest the sequence in which these Shop Drawing submittals are to be reviewed by the Owner’s Project Manager in order to meet the critical path scheduling needs. 



Shop Drawing and calculation submittals shall be prepared by (or under the direction of) a Professional Engineer, licensed under Title 18 RCW, State of Washington, and shall carry the Professional Engineer’s signature and seal.



If more than the specified number of Working Days are required for the Owner’s review of any individual submittal or resubmitted, an extension of time will be considered in accordance with the Contract.



Before submittal of Shop Drawings, the Contractor shall have determined and verified all quantities, dimensions, specified performance criteria, installation requirements, Materials, catalog numbers and similar data and reviewed or coordinated each Shop Drawing with other Shop Drawings and with the requirements of the Contract. Copies of the Drawings or Standard Plans as substitutes for Shop Drawings will be rejected and shall require resubmittal. 



15.1. Shop Drawings Varying From Contract Requirements



Submittal of a shop drawing that varies from the Contract requirements shall be considered a Contract deviation request and shall comply with the requirements of this Section.



15.2. Submittal Prepared by Professional Engineer or Other Licensed Professional



Where the Contract requires a submittal prepared by a Professional Engineer or other licensed professional (Surveyor, Landscape Architect, Architect, etc.) hereafter referred to as “Licensed Professional”, all drawings and design calculations shall be prepared by (or under the direct supervision of) a Licensed Professional, with current license under Title 18 RCW, State of Washington, who is registered and qualified in the applicable branch of engineering, or a special profession. Any plan details or drawings requiring design calculations by a Licensed Professional shall be considered a Shop Drawing.



15.2.1. Drawing Sheet Requirements



Each sheet of the drawings shall carry the following:



· Licensed Professional’s original signature, date of signature, original seal, and registration number,



· The initials and dates of all participating design professionals,



· Clear notations of all revisions including identification of who authorized the revision, who made the revision, and the date of the revision,



· The Contract Purchase Order number, Contract title, and sequential sheet number. These shall also be on all related documents, and 



· Identify where each drawing sheet will be utilized by referencing the Contract Drawing sheet number and related item or detail. 



15.2.2. Design Calculations Requirements



Design calculations shall carry on the cover page:



· The Licensed Professional’s original signature



· Date of signature



· Original seal



· Registration number



· Contract Purchase Order number



· Contract titles



· Sequential index to calculation page numbers



15.2.3. WA Licensed Professional Review



A State of Washington Licensed Professional, licensed under Title 18 RCW, State of Washington, and qualified in the applicable branch of engineering or a special profession may be retained to check, review and certify Shop Drawings and calculations of an individual who is licensed in another state provided that the following conditions are satisfied:



· That the Work being reviewed was legally prepared by an individual holding valid registration in another state in the applicable branch of engineering or a special profession



· The Washington State Licensed Professional conducts independent calculations and reviews all technical matters contained within the subject Work, Drawings, Specifications, legal requirements, technical standards, other related documents; and has verified that the design meets all applicable Specifications and is in agreement with the specific site conditions and geometry



· All plan sheets shall carry the Washington State Licensed Professional’s original signature, date of signature, original seal, and registration number



· The Washington State Licensed Professional’s independent calculations shall be submitted for review along with the drawings. The independent calculations shall carry on the cover page the Washington State Licensed Professional’s original signature, date of signature, original seal, and registration number. The cover page shall also include the following: the Contract Purchase Order number, Contract title, and sequential index to calculation page numbers



The Washington State Licensed Professional shall keep a signed and sealed copy of the falsework, formwork plans, independent calculations, Specifications and other related documentation that represents the extent of the review.



16. As-Built Records Submittals 



Where Contractor provided as-built records are required in the Contract, the Contractor shall keep at the Project Site Shop Drawings and other drawings accurately detailing deviations from the original drawings. As-built records shall include all changes to the Work including, but not limited to: design changes, fabrications, assembly diagrams, and other as-built records as specified in the Contract and as required by the Engineer. 



As-built records shall be kept up-to-date as the Work requiring as-built records progresses and shall be available for review by Engineer or their designee. Two copies of as built record drawings shall be kept by the Contractor. 



At a minimum one set shall be updated daily, the other set shall be no more than 2 working days behind the other set. Owner shall be able to take one set offsite for scanning to return to Contractor the next working day.



The Contractor shall submit to the Engineer an as-built record set showing all as-built information required in the Contract within ten (10) Working Days of completion of that portion of the Work. These as-built records shall be accurate, clean, clear, easily readable, and shall become the official as-built record set for the applicable portion of the Work. All as-built records are required for Physical Completion.


17. Contractor’s Failure to Provide or Complete Submittals and Progress of the Work 



All submittals required of the Contractor shall be provided by the Contractor. The Contractor acknowledges that its failure to timely provide or complete all submittals will place an extra and unnecessary burden on the Engineer in meeting other obligations and exposes the Owner to increased costs associated with delay in the completion of the Work. The Contractor agrees that failure to provide and complete all submittals is cause for the Owner’s Project Manager to withhold payment in the progress estimate for any and all Proposal items where the Contractor has failed to comply with the specified requirement to provide such submittal. No claim for delay or extension to Contract Time will be allowed for time lost due to Contractor’s late submittal or to Contractor’s resubmittal. 



18. Conformity With and Deviations From Drawings and Stakes



Work performed shall be in conformity with the lines, grades, cross sections, data, and dimensions indicated on the Drawings Owner’s Project Manager. These marks will govern the Contractor’s Work. The Contractor shall take full responsibility for detailed dimensions, elevations, and slopes measured from them.



Where specific tolerances are stated in the Contract, the Work shall be performed within those stated limits. The Owner’s Project Manager will determine if the Work is in conformity with the lines, grades, cross sections, and dimensions given. The Owner’s Project Manager’s decision on whether the Work is in conformity shall be final.



Prior to undertaking each part of the Work, the Contractor shall carefully study and compare the Contract to existing field conditions by checking and verifying pertinent figures shown in the Contract, and checking and verifying all applicable field measurements. The Contractor shall promptly provide written notice to the Owner’s Project Manager of any conflict, error, discrepancy, or omission that the Contractor discovers.



The Contractor shall not deviate from the requirements in the Contract except when authorized to do so, in writing, by the Owner’s Project Manager.



19. Inspection of Work and Materials



Work performed and Materials furnished will be subject to inspection by the Engineer. The Contractor shall give the Owner’s Project Manager or their designee a minimum three (3) Working Days advance notice when Work and Materials are ready for inspection, testing, review, approval, or retesting as applicable. The Contractor shall provide such facilities as are deemed necessary by the Engineer for sufficient and safe access to the Work or to the Material. 



Upon request, the Contractor shall furnish, without charge, samples of Materials used, or to be used in the Work, for inspection and testing, to ensure conformance with the Contract. If Materials are tested and approved for the Work, then used for purposes not connected with the Work, the cost of testing and inspection will be deducted from monthly progress estimates for payment to the Contractor. Materials used without inspection may be ordered removed and replaced, and the cost of the Material, including the work associated with the removal and replacement of the Material and any other Material and Work impacted by the removal and replacement, shall be at the Contractor’s sole expense. 



If the Contractor fails to furnish Material samples and/or test results as required in the Contract, the Engineer and/or testing agency designated by the Engineer, may sample and/or test the Material at the Contractor's sole expense in order to verify compliance of the Material with the Contract. These charges will be deducted from moneys due or to become due the Contractor on monthly progress estimates. 



Inspections, tests, measurements and other actions taken by the Engineer are for the sole purpose of assisting the Engineer to assess, whether or not Work, Materials, rate of progress, and quantities, comply with the Contract. These actions by the Engineer shall not relieve the Contractor from determining independently that full compliance with the Contract is met at all times, or relieve the Contractor from any responsibility for the Work.



Upon request, the Contractor shall remove or uncover any portions of completed Work for inspection.  After inspection, the Contractor shall make restoration conforming to the standards required by the Contract. The costs associated with uncovering, removing, testing, and retesting as applicable, and restoring exposed Work and Material, including compensating the Owner for any additional professional services required including retesting, shall be at the Contractor's sole expense, if: 


· The exposed Work or Material proves to be unacceptable, or



· The exposed Work or Material was placed without authority or due notice to the Owner’s Project Manager.



If the exposed work proves to be acceptable and the Contractor had performed the original work with the authority of and due notice to the Engineer, payment will be made as extra Work for all costs associated with the uncovering, removing, and restoration and the Contract Time will be adjusted.



Where Work is required to be performed on any facility of a public agency, railroad, or utility, or to the satisfaction of any federal, State, County, or municipal agency, their representatives shall be permitted to inspect the Work when the Contractor is advised by the Owner’s Project Manager to permit them to do so. The Contractor agrees that such inspection shall not make such representatives a party to the Contract, nor shall it constitute an interference with the rights of the Owner or the Contractor.



20. Defective and Unauthorized Work



The Owner’s Project Manager will not pay for unauthorized Work or defective Work. Work and Materials that do not conform to the requirements of the Contract, Work done beyond lines and grades shown in the Drawings or established by the Engineer, or extra Work and Materials furnished without written approval of the Engineer or Owner’s Project Manager will be considered defective Work or unauthorized Work as applicable. Such Work shall be at the Contractor’s risk and sole expense and may be rejected, even if the Work has been inspected, or a progress estimate is made for payment. 



Upon order of the Owner’s Project Manager, such Work or Material shall immediately be remedied, removed, replaced, or disposed of and all costs, including retesting costs as applicable, associated with such Work shall be at the Contractor's sole expense. Such Laboratory retesting costs of replaced or reconstructed Work or Material will be charged to the Contractor in accordance with the following schedule:



Failure on the part of the Engineer or an Assistant to reject defective Work or unauthorized Work shall not release the Contractor from the Contractor’s contractual obligations, be construed to mean acceptance of such Work or Material by the Owner or, after the Completion Date, bar the Owner from recovering damages or obtaining such other remedies as may be permitted by law.



No adjustment in the Contract Time or compensation will be allowed because of delays in the performance of the Work as a result of correcting defective Work or unauthorized Work.



21. Cost Recovery



If the Contractor fails to remedy defective Work and/or unauthorized Work within the time specified in a written notice from the Owner’s Project Manager, or fails to perform any part of the Work required by the Contract, the Owner’s Project Manager may correct and remedy such Work, as may be identified in the written notice, by such means as the Owner’s Project Manager deems necessary, including the use of Owner forces.



If the Contractor fails to comply with a written notice to remedy what the Owner’s Project Manager determines to be an emergency situation due to defective or unauthorized Work or due to the Contractor failing to perform Work, the Owner’s Project Manager may have the defective Work and unauthorized Work, or both as may apply, corrected immediately, have the rejected Work removed and replaced, or have Work the Contractor fails to perform completed by using in‑house or other forces. An emergency situation is any situation that, in the opinion of the Owner’s Project Manager, a delay in its remedy could be potentially unsafe, or might cause serious risk of loss or damage to the public.



The Contractor shall pay any direct or indirect costs incurred by the Owner’s Project Manager to correct or remedy the Contractor’s defective or unauthorized Work, or any damage resulting from the Contractor’s refusal or failure to perform any Work. This includes the cost to repair or replace work completed by others damaged due to correcting or removing the Contractor’s defective or unauthorized work. Payment will be deducted by the Owner’s Project Manager from any payments due to the Contractor.



No adjustment in Contract Time or in compensation or both will be allowed because of the delay in the performance of the Work attributable to Owner’s exercise of the right provided by this Section nor shall the exercise of this right diminish the Owner’s right to pursue any other avenue for additional remedy or damages with respect to the Contractor’s failure to perform the Work as required.



22. Equipment and Machinery



Equipment and machinery shall be adequate for the purposes used, kept in good working condition, and operated by competent operators. 



The Contract may require automatically controlled equipment for some operations. If the automatic controls on such equipment fail, the Contractor may operate the equipment manually for the remainder to that normal Working Day, provided the method of operation produces results otherwise meeting the Specifications. Continued operation of the equipment manually beyond this Working Day will be permitted only by specific authorization of the Owner’s Project Manager.



The Owner’s Project Manager will reject equipment that repeatedly breaks down or fails to produce results within the required tolerances. The Contractor shall promptly replace rejected equipment. Rejection and replacement of equipment shall give the Contractor no right to additional compensation or time.



23. FINAL INSPECTION



23.1. Substantial Completion Date



When the Contractor considers the Work to be substantially complete, the Contractor shall so notify the Owner’s Project Manager and request the Owner’s Project Manager establish the Substantial Completion Date. To be considered substantially complete the following conditions shall be met:


· The Owner must have full and unrestricted use and benefit of the facilities, both from an operational and safety standpoint



· Only minor incidental Work, replacement of non-essential, temporary substitute facilities, or corrective or repair Work remains to reach physical completion of the Work



· Owner’s Engineer, Owner’s Project Manager, Contractor’s Project Manager, Testing Contractor, Owner’s Consultant, Technical Services Coordinator and any Contractor Supervisory personnel must agree that all supplied and installed contractor equipment is fully tested and fully prepared to be safely energized, loaded and placed in service by the Owner



The Contractor's request shall list the specific items of Work in subparagraph two immediately above that remain to be completed in order to reach physical completion. The Owner’s Project Manager will schedule an inspection of the Work with the Contractor to determine the status of completion.



If, after inspection, the Owner’s Project Manager concurs with the Contractor that the Work is substantially complete, the Owner’s Project Manager will, by written notice to the Contractor, set the Substantial Completion Date. If, after this inspection, the Owner’s Project Manager does not consider the Work substantially complete, the Owner’s Project Manager will, by written notice, so notify the Contractor giving the reasons therefore.



Upon receipt of written notice concurring in or denying Substantial Completion, whichever is applicable, the Contractor shall pursue vigorously, diligently and without unauthorized interruption, the Work necessary to reach substantial and/or physical completion. The Contractor shall provide the Owner’s Project Manager with a revised critical path schedule indicating when the Contractor expects to reach substantial and/or physical completion of the Work.



The above process shall be repeated until the Owner’s Project Manager establishes the Substantial Completion Date.



The Owner’s Project Manager may also establish the Substantial Completion Date unilaterally.



24. Final Inspection and Physical Completion Date



The Owner’s Project Manager will not make the final inspection until the physical Work required by the Contract has been completed. This Work shall include final cleanup, providing the Owner’s Project Manager with all required submittals, completing operational testing and submitting operation and maintenance (O&M) manuals when specified in the Contract, and all extra Work ordered by the Owner’s Project Manager. 



When the Contractor considers the Work physically complete and ready for final inspection, the Contractor, by written notice, shall request the Owner’s Project Manager to schedule a final inspection. Within five (5) Days, the Owner’s Project Manager will set a date for final inspection. The Owner’s Project Manager and the Contractor will then make a final inspection, and the Owner’s Project Manager will notify the Contractor in writing of all particulars in which the final inspection reveals the Work incomplete or unacceptable. The Contractor shall immediately take such corrective measures as are necessary to remedy the listed deficiencies. Corrective Work shall be pursued vigorously, diligently, and without interruption until physical completion of the listed deficiencies.



If action to correct the listed deficiencies is not initiated within seven (7) Days after receipt of the written notice listing the deficiencies, the Owner’s Project Manager may, upon written notice to the Contractor, take whatever steps are necessary to correct those deficiencies. Such steps may include the correction of defects using in‑house forces or by others. In such case, the direct and indirect costs incurred by the Owner’s Project Manager shall be deducted from moneys due or becoming due the Contractor. Such indirect or direct costs shall include in particular, but without limitation to, compensation for additional professional services required in cost of repair and replacement of the Work of others which is destroyed or damaged by correction, removal, or replacement of the Contractor's deficient Work. The Contractor will not be allowed an extension of Contract Time because of a delay in the performance of the Work attributable to the exercise of the Owner’s Project Manager's right hereunder.



Upon correction of all deficiencies, the Owner’s Project Manager will notify the Contractor and the Owner, in writing, of the date upon which the Work was considered physically complete. That date shall constitute the Physical Completion Date of the Contract, but shall not imply all the obligations of the Contractor under the Contract have been fulfilled.



Physical Completion shall include energization of the equipment.



25. Completion



The Contractor shall perform all the obligations under the Contract before the Completion Date can be established. A Certificate of Completion for the Work issued by the Owner will establish the Completion Date and certify the Work as complete. The following must occur before the Completion Date can be established:


· The physical Work on the Project site must be complete; and



· The Contractor shall furnish all documentation required by the Contract and required by law, necessary to allow the Owner to certify the Contract as complete. These include but are not limited to:



· Extension of time requests



· Material certifications



· Certified payrolls and prevailing wage statements and any remaining Affidavits of Prevailing Wages



The issuance of a Certificate of Completion will not constitute acceptance of unauthorized Work or defective Work or Material.



The Contractor agrees that establishment of the Completion Date shall not relieve the Contractor of the responsibility to indemnify, defend, and protect the Owner against any claim of loss resulting from the failure of the Contractor, a Subcontractor of any tier, or any other person who provides labor, Supplies, or provisions for carrying out the Work or for any payments required for unemployment compensation under Title 50 RCW or for industrial insurance and medical aid required under Title 51 RCW.



Failure of the Contractor to perform any or all of the Contractor’s obligations under the Contract shall not bar the Owner from unilaterally certifying the Contract complete so the Owner’s Project Manager may calculate a Final Contract Price.



26. SUPERINTENDENTS, CONTRACTOR PERSONNEL, LABOR, AND EQUIPMENT



The Contractor shall keep a copy of the Contract at the Project Site, give the Work the attention required to maintain scheduled progress, and cooperate with the Owner’s Project Manager and the Owner’s Project Manager’s Assistants in the administration of the Work.



The Contractor shall be present, in person, or be continuously represented by a duly authorized representative at the Project Site during progress of the Work. The Contractor shall designate in writing before starting the Work, a project manager or superintendent, who shall be experienced, capable of understanding the Contract, and able to supervise the performance of the Work. The Contractor’s Project Manager shall have full authority to represent and act for the Contractor. Written notice given to the Contractor’s Project Manager or superintendent shall be as binding as if given to the Contractor.



The Work shall be under the continuous supervision of competent personnel experienced in the class of Work being performed. Incompetent, careless, or negligent employees (including supervisors and the Contractor’s Project Manager) shall be discharged by the Contractor upon written order of the Owner’s Project Manager. A Contractor’s Project Manager or supervisor that repeatedly fails to follow a written order, direction, instruction, or determination from the Owner’s Project Manager shall, upon written order from the Owner’s Project Manager, immediately be removed from the Project Site by the Contractor. The Contractor shall then designate in writing to the Owner’s Project Manager, a new Contractor’s Project Manager or supervisor. Failure to comply with such order shall be sufficient grounds for termination of the Contract.



27. Construction Stormwater Pollution Prevention Coordination



The Contractor shall assign a Construction Stormwater and Pollution Prevention Coordinator (CSPPC) to the Work and shall identify the CSPPC at the pre-construction conference. CSPPC responsibilities shall be formally assigned to one or more of the Contractor’s supervisors who are actively involved in the planning and management of field Contract activities. Alternates may be identified. The CSPPC is responsible for ensuring the Contractor’s compliance with all City of Seattle, other local jurisdictions, county, state, and federal, construction stormwater pollution prevention requirements and shall be available on call 24 hours per day through the duration of the Work. The CSPPC shall be listed on the Emergency Contact List. 



The CSPPC shall have overall responsibility for compliance and coordination of the following plans and submittals for the project, and any other pollution prevention elements on the project:  



· Construction Stormwater and Erosion Control Plan (CSECP) 



· Tree, Vegetation and Soil Protection Plan (TVSPP) 



· Spill Plan (SP)



· Temporary Discharge Plan (TDP)



· Temporary dewatering 



A lead shall be identified for each plan listed above. The identified Leads shall have the responsibilities and shall meet the requirement as specified below. CSPPC may be the lead on any or all elements. If the Contractor identifies multiple leads, the Contractor shall clearly identify the responsibilities of each.



28. CERTIFIED EROSION AND SEDIMENT CONTROL LEAD



28.1. Spill Prevention and Response Lead



The Contractor shall assign a Spill Prevention and Response Lead to the Work and shall identify the responsible party at the pre-construction conference. This individual shall be listed on the Emergency Contact List. 



The Spill Prevention and Response Lead shall be given the authority and shall be responsible for ensuring compliance with this Section.



28.2. Temporary Discharge Lead



When temporary discharge of process water, groundwater, or concentrated and collected stormwater is a component of the Work, the Contractor shall assign a Temporary Discharge Lead to the Work. This individual shall be identified at the pre-construction conference and shall be listed on the Emergency Contact List.  



The Temporary Discharge Lead shall be responsible for ensuring compliance with applicable permits, requesting permits, preparing and updating the Temporary Discharge Plan, measuring flow, performing and coordinating water quality testing, preparing reports and record keeping as required by permits.


29. EMERGENCY CONTACT LIST



The Contractor shall submit an Emergency Contact List to the Owner’s Project Manager no later than five (5) Calendar Days after the date the Contract is executed. The list shall include, at a minimum, the Prime Contractor’s Project Manager, or equivalent, the Prime Contractor’s Project Superintendent, the Traffic Control Supervisor, and the individuals fulfilling the lead requirements as specified in this Section. The list shall identify a representative with delegated authority to act as the emergency contact on behalf of the Prime Contractor and include one or more alternates. The emergency contact shall be available upon the Owner’s Project Manager’s request at other than normal working hours. The Emergency Contact List shall include 24-hour telephone numbers for all individuals identified as emergency contacts or alternates.



30. COOPERATION WITH OTHER CONTRACTORS



The Owner reserves the right to perform other work at or near the Project Site (including Material sites) with forces other than those of the Contractor. This work may be done with or without a Contract. Should such Work be underway or subsequently undertaken within or adjacent to this project, the Contractor shall cooperate with all other Contractors or other forces, and conduct the Work so that the operations of both suffer the least interference and delay. Should there be disagreement between the Contractors, or the Contractor and the Owner’s Project Manager, as to the manner and order of performing Work, such disagreement will be resolved by the Owner’s Project Manager. The Owner’s Project Manager’s decision in these matters shall be final.



31. WATER AND POWER



The Contractor shall make necessary arrangements, and shall bear the costs for power and water necessary for the performance of the Work. 



32. ORAL AGREEMENTS



No oral agreement or conversation with any officer, agent, or employee of the Owner, either before or after execution of the Contract, shall affect or modify any of the terms or obligations contained in the Contract. Such oral agreement or conversation shall be considered as unofficial information and in no way binding upon the Owner, unless subsequently put in writing.



33. CONTROL OF MATERIALS



33.1. Approval of Materials Prior To Use



Owner encourages the use of environmentally friendly Materials and recycled material when applicable.



Prior to use, the Contractor shall notify the Owner’s Project Manager of all proposed Materials. The Contractor shall use the Request for Acceptance of Material Sources (RAMS) form to identify the source for all Materials proposed to be used on the project. 



All equipment, Materials, and articles incorporated into the permanent Work:



· Shall be new, unless the Contract permit otherwise



· Shall meet the requirements of the Contract and be accepted by the Owner’s Project Manager



· May be inspected or tested at any time during their preparation and use



· Shall not be used in the Work if they become unfit after being previously approved



Materials shall be verifiable by shipping invoice, certification, load tickets, or other means acceptable to the Owner’s Project Manager.



33.2. Named Products



Specified products are occasionally called for by manufacturer or name in the Contract in order to establish a basis for certain Materials, equipment, or processes. Wherever products are specified by name, the specification will be treated as if the phrase "or equal" appears after the named product whether “or equal” is indicated or not, unless indicated as without substitution per this Section. The phrase “or equal” does not imply the availability of such “or equal” product(s). The terms "or equal" and "or approved equal" shall be considered synonymous. 



When a product is mentioned by name, it includes products that will measure up to the designated standards of the named product(s) mentioned as an "equal". The burden shall be with the Contractor to demonstrate that the proposed product is equal. The proposed "equal" product shall meet the essential requirements of the Contract. The Owner’s Project Manager’s review of the proposed product for “as equal” status will be final. 



33.3. Request for Substitution of Material



If the Contractor prefers to substitute a different material than what has been specified, the Contractor shall obtain the written approval of the Owner’s Project Manager before incorporating the substitute product into the Work. In making a request for substitution of Materials, the Contractor’s submittal shall demonstrate the substitution meets the essential requirements of the Contract and the following: 



· Is equal and shows a cost savings to the Owner, or superior without a cost increase to the Owner



· Is equal or superior in all respects to the material, equipment, or process specified



· Is of equal or superior value in the essential and material requirements



· Is equal or superior in functionality and at a minimum qualitatively equal or identical



· Has the same or better guarantee or warranty as the item specified



The Owner’s Project Manager reserves the right to deny requests for substitution if the substitution is not in the best interest of the Owner, or if time or resources are not available for review. The Owner’s Project Manager’s decision will be final. The Contractor shall Propose according to the material specified in the Contract.  



The Contractor shall not be granted any time extension for review of substitution proposals. The Contractor shall be responsible for the performance of substituted materials. The Owner’s Project Manager reserves the right to revoke the use of substituted materials at anytime. No time or cost will be granted related to the substitutions.



33.4. Materials without Substitution



If a Material, product, equipment, or processes is specified “without substitution” or “no substitution”, there will be no consideration of substitution. 



33.5. Handling and Storage of Materials



Materials used in the Work shall be handled and stored by the Contractor by methods that will prevent damage, exposure to elements, mixing with foreign materials, or deterioration from any other cause. The Engineer will not accept or sample for testing, Materials that are improperly handled or stored.



The Contractor shall repair, replace or make good all Owner provided Materials that are damaged or lost due to the Contractor's operation or while in the Contractor's possession, at no additional cost to the Owner.


33.6. Services



The Contractor shall not collect retail sales tax from the Owner on any Contract wholly for professional or other services (as defined in State Department of Revenue Rules 138 and 224).


34. MANAGEMENT AND DISPOSAL OF WASTE 


34.1. General



All waste generated or encountered under this Contract shall be managed in accordance with all applicable local, State and federal regulations and law. Unless otherwise specified in the Contract, the Contractor is responsible for arranging and implementing the proper handling, management, segregation, storage, transport and disposal of all wastes that are not Dangerous Waste(s), including processing and maintaining required documentation. This includes, but is not limited to: 



· Identifying, proposing, and contracting with disposal sites that can legally accept the types of identified or characterized wastes in performing the Work



· Identifying, proposing, and contracting with waste transporters qualified and licensed to transport these types of identified or characterized wastes



· Obtaining waste clearances or other waste acceptance approvals through Public Health - Seattle & King County (PHSKC) or other agencies as appropriate and as required



· Creating and processing all necessary documentation, such as Certificates of Disposal or Recycling, sampling and analysis reports, waste clearance forms, waste acceptance forms, bills of lading, scale tickets, waste receipts, and others as applicable



· Providing the Owner’s Project Manager timely notice for reviewing documentation before transporting



· Providing the Owner’s Project Manager copies of all documentation pertaining to waste generation, recycling and disposal



Contract-related documents may identify Contaminated Material(s) or Dangerous Waste(s) that the Owner has documented on the Project Site. For all Contaminated Material(s) and Dangerous Waste(s) generated or encountered in connection with the Contract or Project Site, the Contractor shall comply with the Contract requirements.



The Waste Clearance Program Instructions and forms for PHSKC may be provided in the Appendix of the Project Manual or requested from the Owner’s Project Manager. This information is provided for the convenience of the Contractor and the Contractor is solely responsible for verifying that the information is current. Additional copies of the forms or information regarding the forms may be obtained by calling PHSKC at 206-296‑4633. 



Private disposal companies and waste sites outside of King County may require other documentation, and Laboratory analysis of waste material may be required to obtain waste clearance or acceptance. Copies of all waste clearance or acceptance forms along with any associated laboratory data shall be provided to the Owner’s Project Manager. 



Disposal sites utilized under the Contract shall be in compliance with all applicable rules, ordinances, codes, regulations and law, and shall have all required authorizations for the waste to be disposed.



Waste sites located within the city limits of Seattle are subject to the rules and regulations set forth in Seattle’s Stormwater Code and Grading Code, which are Seattle Municipal Code (SMC) Chapters 22.800 – 22.808 and 22.170, respectively, and as otherwise provided in the SMC, and shall at minimum require a grading permit issued to the property owner by the Director of the Department of Planning and Development



Waste sites located outside the city limits of Seattle but within unincorporated King County shall be subject to the rules and regulations set forth by current King County grading requirements. Sites located outside the city limits of Seattle or unincorporated King County may also be subject to rules and regulations of the local governmental authority having jurisdiction.



Disposal shall comply with SMC Chapter 21.36, which provides in part that no wastes of the types identified in SMC 21.36.112 and generated within the city of Seattle shall be disposed of at a facility owned or operated by King County, unless specifically agreed by Owner and King County.



Any action required to comply with any permit and/or any approval requirements at a Contractor-provided disposal site shall be performed by the Contractor at no additional cost to the Owner. 



The selection of waste sites and their use shall at all times be subject to the approval of the Owner’s Project Manager.



34.2. Submittal



At or before the Pre-Construction Conference, the Contractor shall submit to the Owner’s Project Manager a list of proposed disposal and recycle sites that shall allow the types of wastes and recyclable Materials that can be reasonably expected from examination of the Proposal Documents and Project Site including those materials supplied by the Contractor to perform the Work. 



The submittal shall identify each disposal site and recycle site, and the estimated quantities and type of material to be disposed of or recycled at each site. The list shall also identify the proposed transporter to be used for each type of waste or recyclable material and applicable licenses that may be necessary for transporting the identified or characterized waste. The submittal shall specifically identify any Contaminated Material(s) Not Designated as Dangerous Waste(s) or TSCA Waste(s) that the Contractor proposes to dispose or recycle.



The submittal shall also provide a management plan for any wastes that are to be stored on the Project Site prior to recycling or disposal. The management plan shall provide procedures to ensure that wastes are stored in a safe, secure manner that does not allow for leakage or other releases of waste. Unless otherwise specified in the Contract, the Contractor shall submit adequate details indicating where such waste storage is proposed and the proposed controls at each location including required signs, placards, labels or other identifying marks. Waste storage areas shall be inspected at least daily. Also see the Section regarding spill prevention and control.



Should additional or alternate disposal and recycle sites, and transporters become necessary during the life of the Contract Time, the locations and information for each additional site, and qualifications and licenses of transporters shall be submitted to the Owner’s Project Manager for approval at least ten (10) Working Days prior to their use. 



The Contractor shall not dispose or recycle Dangerous Waste(s) or TSCA Waste(s) without prior and specific written approval from the Owner’s Project Manager.



34.3. Contractor Follow-up Documentation Required for the Owner’s Project Manager



The Contractor shall submit to the Owner’s Project Manager within ten (10) Working Days of receipt by the disposal site, two (2) copies of each shipment list (also known as “bill of lading” or “transmittal document”) listing the waste material or materials shipped from the Project Site and deposited at the waste disposal site. The submitted shipment list shall have the waste site operator’s confirmation of receipt of the waste, and the name of the waste transporter.



The Contractor shall also provide the Owner’s Project Manager with copies of the following documents:



· Documentation of disposal as applicable



· Waste sampling and analysis reports as applicable



· Waste clearance or acceptance forms



34.4. Recyclable Materials



Owner encourages recycling of waste materials as may be permitted. Such materials include asphalt concrete, Portland cement concrete, reinforcing steel, aggregate, and other materials. Any revenue obtained or expense incurred by the Contractor for recycling shall be the Contractor’s alone.



34.5. Sanitation



The Contractor shall provide and maintain in a clean, neat, and sanitary condition, any accommodations for the Contractor and Owner employees that are necessary to comply with the requirements and regulations of the State of Washington Department of Social and Health Services and other agencies. The Contractor shall commit no public nuisance and, at all times, keep all sites clean, in a neat and sanitary condition, and dispose of all waste in a proper manner.



35. PREVENTION OF ENVIRONMENTAL POLLUTION AND PRESERVATION OF NATURAL RESOURCES



35.1. General



During the life of the Contract, the Contractor shall comply with all provisions of federal, State and local statutes, City ordinances and any regulations pertaining to the prevention of environmental pollution and the preservation of public natural resources. Pursuant to RCW 39.04.120 such provisions as are reasonably obtainable are set forth below. 



35.2. Air Quality



The Contractor shall maintain air quality within the National Emission Standards for Hazardous Air Pollutants. Air pollutants are defined as that part of the atmosphere to which no ambient air quality standard is applicable and which, in the judgment of the Administrator of the Environmental Protection Agency Clean Air Act, may cause or contribute to an increase in mortality or an increase in serious irreversible or incapacitating reversible illness. 



35.3. Noise Pollution



The Contractor shall conduct performance of the Work consistent with the applicable noise control levels set forth in SMC Chapter 25.08 or, if outside the city limits and in King County, Chapters 12.86 through 12.100, King County Code, and the requirements of local jurisdictions; or, if outside King County the requirements of local jurisdictions, including all reasonable measures for the suppression of noise resulting from Work operations including the equipping of engine driven equipment with such exhaust and air intake silencers designed to achieve the reasonable degree of silencing determined by Owner to be appropriately necessary. 



36. Liability and Payment



The Contractor shall be liable for the payment of all fines and penalties resulting from failure to comply with the federal, State and local pollution control regulations. Except as may be otherwise provided for in the Contract, costs pertaining to the prevention, containment or cleanup of environmental pollution and the preservation of public natural resources as outlined in the Contract shall be considered as incidental to the Work and such costs shall be at the Contractor’s sole expense. 



37. Permits



The Contractor shall comply with all the issuing agency requirements and hold the Owner harmless for any Work-related liability incurred under any permit obtained to perform work under this Contract. If the Contractor finds any ambiguity or conflict between the Contract and the permit, the Contractor shall promptly notify the Owner’s Project Manager no later than two (2) Working Days from the date of discovery. 



38. Contractor-Obtained Permits



Unless otherwise specified in the Contract, the Contractor shall obtain all required permits for the performance of the Work, shall give any notices such permits may require, and shall not proceed with any portion of the Work until the requisite permit has been obtained and a copy delivered to the Owner. The costs of permits obtained by the Contractor shall be included in the Proposal item prices for the Work. 



Information on electrical and side sewer permits can be found at www.seattle.gov/dpd/permits.



39. Owner-Obtained Permits 



Permits obtained by the Owner will be referenced or included in the Contract. 



The Contractor may request in writing that the Owner obtain a temporary operating permit in the Owner's name if:



· A local rule or an agency policy prevents issuing the permit to a private firm



· The Contractor takes all actions necessary to support the Owner to obtain the permit



· The permit will serve the public interest (including expediency)



· The permit applies only to Work under the Contract



· The Contractor reimburses the Owner for all fees



40. LOAD LIMITS



40.1. General



While moving equipment and Materials on any public Right-Of-Way, the Contractor shall comply with all laws and regulation affecting motor vehicle traffic and limits loads. The Contract does not exempt the Contractor from such laws nor does it license overloads. At the Owner’s Project Manager’s request, the Contractor shall provide any information needed to determine the weight of equipment on the roadway.



The Contractor is responsible for any damage to any public Right-Of-Way caused by overweight equipment, whether under permit or otherwise.



40.2. Load Limit Restrictions



The following load limits shall apply to:



40.2.1. Structures Designed for Direct Bearing of Live Loads



On these Structures, the gross or maximum load on each individual vehicle axle shall not exceed the legal load limit by more than 35 percent. No more than one vehicle shall operate over any Structure at one time.



40.2.2. Underpasses and Reinforced Concrete Box Culverts Under Embankments



Over these structures, maximum loads shall be 24,000 pounds on a single axle and 16,000 pounds each on tandem axles spaced less than 10 feet apart, provided that:



· The embankment has been built in accordance with Section 2-10 of the 2011, City of Seattle “STANDARD SPECIFICATIONS FOR ROAD, BRIDGE AND MUNICIPAL CONSTRUCTION”



· The embankment has reached at least 3 feet above the top of the underpass or Culvert



When the embankment has reached 5 feet above the top of the Culvert or underpass, the Contractor may increase axle loads up to 100,000 pounds each if outside wheel spacing is at least 7 feet on centers on the axle.



40.2.3. Pipe Culverts and Sewer Pipes



Loads over pipe Culverts and sewer pipes shall not exceed 24,000 pounds on a single axle and 16,000 pounds each on tandem axles spaced less than 10 feet apart. These limits are permitted only if:



· The Culvert or pipe has been installed and backfilled to specifications



· The embankment has reached at least 2 feet above the top limit of pipe compaction



When the embankment has reached 5 feet above the top limit of pipe compaction, the Contractor may increase per-axle loads up to 100,000 pounds if outside wheel spacing is at least 7 feet on centers on the axle centers, except that:


· For Class III reinforced concrete pipes, the embankment shall have risen above the top limit of compaction at least 6 feet.



· For Class II reinforced concrete pipes, the maximum load for each axle shall be 80,000 pounds if outside wheel spacing is at least 7 feet on axle centers. In this case, the embankment shall have risen above the top limit of compaction at least 6 feet.



41. HIGH-VISIBILITY APPAREL



The Contractor shall require all personnel under their control (including service providers, Subcontractors, and lower tier Subcontractors) that are on foot in the work zone and are exposed to vehicle traffic or construction equipment to wear the high-visibility apparel described in this Section.



The Contractor shall ensure that a competent person as identified in the MUTCD selects the appropriate high-visibility apparel suitable for the jobsite conditions.



High-visibility garments shall always be the outermost garments.



High-visibility garments shall be in a condition compliant with the ANSI 107-2004 and shall be used in accordance with manufacturer recommendations.



42. TRAFFIC CONTROL PERSONNEL



All personnel performing temporary traffic control Work (including traffic control supervisors, flaggers, spotters, and others performing traffic control labor of any kind) shall comply with the following:



· During daylight hours with clear visibility, workers shall wear a high-visibility ANSI/ISEA 107-2004 Class 2 or 3 vest or jacket, and hardhat meeting the high-visibility headwear requirements of WAC 296-155-305.



· During hours of darkness (½-hour before sunset to ½-hour after sunrise) or other low-visibility conditions (snow, fog, etc.), workers shall wear a high-visibility ANSI/ISEA 107-2004 Class 2 or 3 vest or jacket, high-visibility lower garment meeting ANSI/ISEA 107-2004 Class E, and hardhat meeting the high-visibility headwear requirements of WAC 296-155-305. 



43. SPILL PLAN



The Contractor shall prepare a project specific Spill Plan (SP) to be used until the Physical Completion Date. The SP shall be submitted to the Owner’s Project Manager prior to the commencement of any on Project Site construction activities. Occupational safety and health requirements that may pertain to (SP) planning are contained in, but not limited to, WAC 296-824 and WAC 296-843.



44. PROTECTION AND RESTORATION OF PROPERTY



44.1. Private and Public Property



The Contractor shall protect from damage or destruction, Real Property within or adjacent to the Project Site including improvements thereto and fixtures found under or upon, and all personal property located within or adjacent to the Project Site that is not designated for repair, replacement or removal. The Contractor shall ensure that interference with the use of such property is minimized.


The Contractor shall, at no additional cost to the Owner, provide and install safeguards acceptable to the Owner’s Project Manager to protect public and private property. If public or private property is damaged or destroyed or its use interfered with by the Contractor, the Contractor’s agents or the Contractor’s employees, such interference shall be terminated and damaged or destroyed property repaired and restored immediately to its former condition by the Contractor (unless otherwise directed) at the Contractor’s expense. Property owners, such as public and private utilities, and railroads, that typically repair or maintain their own property, reserve the right to repair all or part of the damage at the Contractor’s expense. Should the Contractor refuse or not respond promptly to a written request to restore damaged or destroyed property to its original condition, the Owner’s Project Manager may have such property restored by other means at the Contractor’s expense as permitted by the Contract.



The Contractor shall be aware that underground electrical transmission and distribution conduit and ductbanks are surrounded with cementitious fluidized thermal bedding that shall not be disturbed. 



The Contractor is alerted to the existence of cast iron Water Main and of thrust block for Water Main within the Right of Way. Cast iron pipe joints have been known to develop leakage when disturbed by shifting earth, or excessive vibrations, or adverse impacts of any other construction excavation Work. Thrust blocks, typically placed against Water Main tees, bends, and dead ends, provide resistance to forces within the Water Main to prevent separation or other conditions that may lead to leakage of the Water Main. Thrust blocks typically extend beyond the Water Main and depend both on soil friction and on passive soil resistance. The Contractor shall take additional preventative measures both to eliminate adverse impact to cast iron Water Main, and to not disturb existing Water Main thrust block and the soils surrounding the thrust block.



Under no circumstances shall work be performed which would remove, adjust, destroy, cover or otherwise make a survey point or monument no longer visible or readily accessible without the Department of Natural Resources (DNR) survey monument permit. The Contractor shall not remove or destruct any monument until the monument has been tied out and the Contractor has provided the Owner’s Project Manager with a copy the Department of Natural Resources (DNR) permit authoring the removal or destruction of the monument in accordance with WAC 332-120. 



The Contractor shall protect all monument tie out reference points and witness monuments until the monument has been reset and the Contractor has completed the DNRs report form, provided the Owner’s Project Manager a copy, and forwarded it to the DNR in accordance with WAC 332-120. 



45. Waiver of Owner’s Legal Right



The Owner shall not be precluded or be stopped by any measurement, estimate, certificate or payment made, whether before or after the Completion Date, from showing the true amount and character of the Work performed and Materials furnished by the Contractor, or from showing that any such measurement, estimate, payment or certificate is untrue or incorrectly made, or that the Work or Materials do not conform in fact to the Contract. The Owner shall not be precluded or be stopped notwithstanding any such measurement, estimate or certificate and payment from recovering from the Contractor and the Contractor’s Sureties such damages as the Owner may have sustained by reason of the Contractor’s or Sureties’ failure to comply with the terms of the Contract and bond. Neither the establishment of the Completion Date by the Owner, nor any payment for the whole or any part of the Work, nor any extension of time, nor any possession taken by the Owner shall operate as a waiver of any portion of the Work, or of any power herein reserved to the Owner, or any right to damages herein or otherwise provided or bar recovery by the Owner of any money wrongfully or erroneously paid to the Contractor. A waiver by the Owner of any breach of the Contract shall not be held to be a waiver of any other or subsequent breach.



The Contractor and the Owner recognize that the impact of any overcharge to the Owner by the Contractor resulting from an anti‑trust law violation by any Material person or Subcontractor of the Owner adversely affects the Owner rather than the Contractor. Therefore the Contractor assigns to the Owner any and all claims for such overcharges.



46. NOTIFICATIONS RELATIVE TO CONTRACTOR’S ACTIVITIES



The Contractor shall plan and schedule Contractor Work activities to conform to and allow time for notifications, approvals, reviews, and other conditions of the Contract.



The Owner’s Project Manager will initially notify public and private entities having facilities within the Project Site of:



· The approximate time the Work will begin



· What the project scope of Work is



· Utilities in the street Right of Way that require relocation per the project design



Thereafter the Contractor shall make the following notifications regarding Work performed within the Project Site and other areas affected by the Contractors operations in performance of the Work, as applicable. Notification shall give information germane to the type of Work to be performed. The information shall include, but shall not be limited to the time of commencement and completion of the Work, Work hours, location of the Work, names of streets affected by the Work, schedule of operation, routes of detours, and closures. 



46.1. City of Seattle



46.1.1. Seattle Streets



For Work That Partially or Completely Restricts Any Seattle Arterial, Street, Sidewalk, or Alley:



After receiving approval of the traffic control plan), the Contractor shall provide notice to SDOT (at 206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day before the start of Work within the street Right of Way. The Contractor shall also provide SDOT notification upon completion of Work within the street Right of Way by no later than 9:00 AM the first Working Day following completion. This notification requirement includes partial or full lane closures, parking restrictions, sidewalk closures, detours, complete or partial street closures, shoulder work, and pedestrian rerouting, as well as the placing of building Materials or equipment on city streets, sidewalks, or alleys. 



· Complete or partial closure of any street: In addition to notifying SDOT, provide 24‑hours advance notification to the following:



· Within Seattle City Limits:



· Seattle Fire Department (206-386‑1494)



· Seattle Police Department, Parking Enforcement, and Traffic Section of the Seattle Police Department (206-684‑5101 FAX ‑ written notification only)



· Complete closure of any arterial within the Seattle City Limits: Provide 3 Working Days advance notice to SDOT (206-684‑7623) Monday to Friday 8:00 AM to 5:00 PM.



· Complete closure of any local access street, alley, or sidewalk within the Seattle City Limits: Provide notice to SDOT (at 206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM) by 2:00 PM at least 1 Working Day in advance.



· To restrict parking on any street within the Seattle City Limits: Provide 2 Working Days advance notification to SDOT (206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM). To arrange for inspection of "No Parking" easels and other parking related signs by a parking enforcement officer or uniformed peace officer, contact 206-386-9012 after placing the easels and 24 hours in advance of the effective date of enforcement on the easels.



· When signs are “Owner-furnished,” signs will be provided by SDOT. To order signs, or to coordinate SDOT’s installation of signs, the Contractor shall provide at least 15 Working Days and no more than 20 Working Days advance notification to the Owner’s Project Manager and shall verify signs and locations per the Contract for signs to be installed by the Contractor, and/or give notification of signs to be installed by SDOT. The Contractor shall provide a list of locations and specify the number(s) and type(s) of signs needed and include contract information for the coordination of work to be performed by SDOT crews. The Owner’s Project Manager will notify the Contractor of when the signs are ready for pickup. The Contractor shall pickup the signs at the SDOT sign shop at 4200 Airport Way S on Business Days between the hours of 8:00 AM to 3:00 PM.



· To coordinate the installation of the BUS ZONE SIGNS, “NUMBERED” BASE PLATES and SIGNS ASSOCIATED WITH PARKING PAY STATIONS, contact SDOT Traffic at (206-684-5092) at least 10 Business Days prior to completion of new sidewalk work or scheduled mounting of signs on existing infrastructure.



· To coordinate and/or to verify location of the installation of the TRAFFIC SIGN, STREET DESIGNATION SIGNS, and STREET NAME, contact SDOT at (206-684-5370) at least 10 Business Days prior to completion of new sidewalk work or scheduled mounting of signs on existing infrastructure.



46.1.2. Signage, Parking Pay Stations, Parking Meters



Parking Meters, Parking Pay Stations, and sidewalk containing D-22 signage (“Pay R”, “Pay L”, “Pay H,” and “Pay RL” signs and posts) and “numbered” base plates:  ten (10) Working Days advance notice is required for the following: 



· To request covering of parking meter(s) and placing no parking markers on “numbered” base plates where parking pay stations exist, contact 206-684-5086. 



· To request removal of parking meter(s), parking pay station(s), and sidewalk containing D-22 signage and “numbered” base plate, contact 206-684-5370. 



· After completion and acceptance of newly constructed sidewalk, to request installation of parking pay station, D-22 signage, and “numbered” base plates, contact 206-684-5370. 



46.1.3. Traffic Signs and Street Designation Signs



Contact Owner’s Project manager if necessary.



46.2. Metro King County



Service modification (including disruption) requests for METROKC Transit, and South Lake Union Streetcar service and facilities:



· Contact 206-684-2732 or “construction.coord@kingcounty.gov” for the following: 



· For work resulting in temporary closure/relocation of a bus stop or for work within an area of a bus stop that will limit full access to it by coaches and pedestrians/passengers, three (3) Business Days advance notification is required. 



· For work resulting in Metro removing any transit facility structure including, but not limited to shelters, boards/kiosks and bus stop signs, fifteen (15) Business Days advance notification is required.



· For work resulting in road closure on which buses operate that will require rerouting, ten (10) Business Days advance notification is required. 



· For work resulting in a full or partial road closure on which a streetcar operates (South Lake Union Streetcar) that does not require overhead line deactivation or a shutdown to its track operation, a five (5) Business Days advance notification is required.



· The request for assignment of diesel coaches for electric coaches on electric trolley routes on non-Business Days shall be made no later than 10:00 AM ten (10) Business Days prior to the weekend requested. Metro will not grant diesel coach substitutions on Business Days. If line deactivation is required see b) below. 



· Contact METROKC at 206-263-6580 for overhead power wire requests as follows: 



· Overhead power line modification or outage requests for an electric bus or a streetcar require ten (10) Business Days advance notification. Trolley overhead deactivation is limited to weekends only (3:00 AM Saturday morning until 3:00 AM Monday morning). 



· When working within ten (10) feet of any electric bus or streetcar overhead power, ten (10) Business Days advance notification is required. 



· Requests for overhead power line modification or outage may have an associated cost payable by the Contractor. The Contractor shall consult with MetroKC to determine costs and include such costs within the Proposal. Requests may require additional information. Approval is dependent on METROKC Transit Power Distribution’s ability to perform requests.



46.3. Property access restrictions



Provide abutting property owners and tenants of impending access restrictions. Advance notification shall be 24‑hours for residential property and 2 Business Days for commercial property.



46.4. Emergency Work for City of Seattle Pavement or Sidewalk Problems



Provide immediate notification to: SDOT (206-684‑7623 Monday to Friday 8:00 AM to 5:00 PM, all other times 206‑386‑1218).



46.5. Water Mains, Hydrants, Water Services, and Related Appurtenances



46.5.1. Shutdowns and Obstructions



For all shutdowns involving facilities owned by Seattle Public Utilities, for any Work involving water service and/or water service connections, and for any hydrant access restrictions, the Contractor shall coordinate scheduling and notification with the Seattle Public Utilities Water Operations Division via the Owner’s Project Manager. The same applies to Work that will obstruct normal access to any fire hydrant or water utility valve. The Contractor shall not operate, and shall not restrict access to, any water valve owned by the Seattle Public Utilities. Notifications shall be as follows:



46.5.2. Design Calculations Requirements



Seattle Public Utilities Water Operations (206-386‑1800). Water Main shutdown notifications and advisories regarding fire hydrant status will be given to fire agencies by SPU Water Operations. At least five (5) Working Days advance notice before any request to shutdown or otherwise interrupt water service or, restrict access to hydrants and valves is required. Where Water Main shutdowns are requested in commercial and industrial areas, additional advance notification is required on a project specific basis. All Work impacting water service or water service connection shall require a minimum three (3) Working Days advance notice to the Owner’s Project Manager for advisories and coordination with Water Operations. Pavement construction impacting castings and Structures connected to the water distribution or water transmission system requires five (5) Working Days advance notice to the Owner’s Project Manager for Water Operations advisories.



46.6. Electrical Safety and Service within Owner Service Area



46.6.1. Electrical Safety Observer



To schedule an Electrical Safety Observer, notify Seattle City Light at least seven (7) Working Days in advance of the need to enter a Seattle City Light vault, or to work on or within any other Seattle City Light electrical Structure or facility, or to work on or near any Seattle City Light electrical transmission or distribution system (206‑684‑4911). 



46.6.2. Electrical Service Connection and Inspection



To schedule an electrical service connection or inspection other than street lighting and signals and other than irrigation, contact 206-684-3000 at least thirty (30) Days in advance.



46.7. Sanitary Sewer Spills



In the event of a sanitary Sewer spill immediately notify:



· Public Health – Seattle & King County (206-296‑4632) within King County.



· METROKC (206-263‑3801) within King County.



· Seattle Public Utilities (206-386-1800) within SPU service area.



· The Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.



46.8. Contaminant Spill/Discharge/Release



When the Contractor first becomes aware of an environmental spill, discharge or release of chemicals, oil, hazardous substances, Contaminated Material(s), Dangerous Waste(s), or TSCA Waste(s), the Contractor shall immediately notify:



· The Owner’s Project Manager



· If within SPU service area: Seattle Public Utilities 206-386-1800



· If into Lake Union, Ship Canal, or Puget Sound:



· U.S. Coast Guard 206-217‑6232



OR



· National Response Center, Washington, DC 800-424-8802 (operated 24 hours a Day)



AND



· Washington Department of Fish and Wildlife 425-313-5660



AND



· Seattle Harbor Patrol 206-684-4071



· If into any side Sewer, sanitary Sewer or combined Sewer if within King County: 



· Monday to Friday 8AM to 5PM: King County Industrial Waste 206-263-3000



OR



· After Business Hours: West Point Treatment Plant 206-263-3801



· If into Storm Drain, sanitary Sewer, combined Sewer, side Sewer, rivers, streams, lakes: 



· If within Seattle: Seattle Surface Water Quality Hotline 206-684-7587



OR



· Outside of Seattle: call the Sewer service as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.



AND



· Washington State Department of Ecology 425-649-7000



· For flammable or hazardous materials: Seattle Fire Department 911



46.9. Underground Utility Locator



The Contractor shall call the Utilities Underground Location Center 1‑800‑424‑5555 not less than two (2) or more than ten (10) Working Days before the scheduled date for commencement of any excavation that might affect underground facilities. Alternate notification time periods limits may be substituted if mutually agreed to, in writing, by the Contractor and utility involved. If a utility is known to have, or suspected of having, underground facilities within the area of any proposed excavation, and that utility is not a subscriber to the Underground Utilities Location Center, notice by the Contractor shall be provided individually to the utility. 



46.10. Otherwise Unspecified Contacts



The Contractor shall notify the service or franchise as indicated in the Contract, as otherwise indicated in permit(s), or the agency having jurisdiction.



46.11. Preconstruction Conference



After the Contract has been executed, but before the Contractor begins Work, a preconstruction conference will be held for the Contractor, the Owner’s Project Manager and such other interested parties as may be invited.



The purpose of the preconstruction conference will be:


· To review the preliminary critical path schedule indicating major work activities including the order and duration of work activities, milestones and time frames required in the Contract, and the critical path



· To establish a working understanding among the various parties affected by the Work



· To establish and review procedures for progress estimates and cut-off dates, notifications, approvals, reviews, submittal delivery methods, etc



· To establish normal working hours for the Work



· To review safety standards, traffic control, and maintaining cleanliness



· To review the Construction Stormwater Pollution Prevention Submittal requirements and Leads and related permits, as applicable



· To review Material sources as may be applicable



· To discuss such other related items as may be pertinent to the Work



The Contractor shall prepare and submit the following at the preconstruction conference:


· A breakdown of all lump sum Proposal items



· A list of all portions of the Work to be subcontracted and the name of the proposed Subcontractors



· An initial Submittal Control Document



· A list of waste, recycle, and disposal sites, as applicable



· Preliminary critical path schedule and look ahead schedule



· Signed transfer of NPDES form as applicable



46.12. Preoperational Conferences



The Contractor shall also meet with the Owner’s Project Manager for preoperational conferences as required prior to beginning any new phase of work to more thoroughly establish effective working understandings when more detail is required than was provided at the preconstruction conference. In addition to Owner’s representatives, attendees will include each subcontractor, supplier, or other entity, or their representative concerned with current operations.



46.13. Weekly Progress Meetings



Weekly progress meetings will be held at a mutually agreed upon site, at regular weekly intervals or as otherwise mutually agreed. In addition to Owner’s representatives, attendees will include each Subcontractor, Supplier, or other entity, or their representative concerned with current progress or involved in planning, coordination or performance of future activities. These meeting shall be used to coordinate work and review progress. The project CPM schedule shall be reviewed in accordance with this Section.



47. SCHEDULE



47.1. Critical Path Schedule



47.1.1. General Requirements



The scheduling of the Work shall be the responsibility of the Contractor. The construction of this project will be planned and tracked by use of a conventional Critical Path Method (CPM) schedule. 



The Owner’s Project Manager's review and acceptance of any critical path schedule shall not transfer any of the Contractor's responsibilities to the Owner or to the Owner’s Project Manager. Acceptance implies only that the Owner’s Project Manager has determined that the Critical Path Schedule submittal with any noted exceptions is within reasonable conformity to the requirements of the Contract. Acceptance of any schedule shall not relieve the Contractor of its responsibility to complete the work within the required Contract Time. 



All schedules shall meet these general requirements.



The “critical path” is the series of sequentially-linked activities in a project schedule that will take the longest total amount of time to complete. Therefore, at any point in time, the critical path will be the path with the least amount of total float. The critical path does not have to follow the same logic path from start to finish and does not have to have zero total float. A critical task is a discrete work activity within a critical path. “Total Float” is the number of days that a scheduled activity can be delayed without affecting a given intermediate milestone or Physical Completion Date. A milestone is a zero-duration task marking the completion of a significant body of work or important date/event associated with the Contract.



The baseline CPM Schedule and each Critical Path Schedule update shall conform to the following guidelines:



· Schedules shall be prepared, viewed, and printed utilizing standard Gantt-chart format.



· Show all activities necessary to complete the Work.



· Each task shall have a descriptor sufficiently detailed to understand the scope of work encompassed by that task. Overly-broad descriptors (e.g. “grading”, “electrical”, “plumbing”, etc.) may be rejected by the Owner’s Project Manager, especially when in conjunction with long durations.



· Activities shall be assigned durations consistent with the activity’s scope of work, assuming that work will be done continuously over the entire task duration. Float time shall not be represented as a part of the task duration.  Excluding the Preliminary CPM Schedule, the maximum duration for any one activity shall be ten (10) Working Days unless otherwise accepted by the Owner’s Project Manager.



· Sequential work activities shall be linked logically by precedent/successor activities.



· Display the Critical Path as a red-colored sequence within the project schedule. Multiple parallel critical paths will not be allowed unless the Contractor can demonstrate that each of the parallel paths has minimal total float time.



· Comply with all order of Work requirements included in the Contract.



· Show durations in Working Days.



· Show Contract milestones including the following:



· Notice to Proceed Date



· Substantial Completion Date



· Physical Completion Date



· Any milestones defined in the Special Provisions of this Contract



· Other milestones at the discretion of the Contractor



· Show required submittals for significant activities. Establish discrete work activities for provision and review of submittals, ensuring durations conform to the time allowed by the Contract.



· Identify special labor or equipment needs that may constrain or limit the Contractor’s ability to perform project tasks simultaneously. These may be shown as “Resources” within the CPM schedule, or described separately in narrative format.



· Show procurement, manufacture and delivery activities for significant material items of Work that affect the schedule.



· Show significant Owner activities and/or delivery of Owner-supplied materials that may impact the schedule.



· Show significant elements of the Construction Stormwater and Pollution Prevention Plans. These elements may include but are not limited to the installation and removal of erosion/sedimentation controls, and stormwater control.



· Include project close-out items such as punch-list items, provision of O&M manuals and as-built drawings. 



Unless otherwise specified in the Contract, the Contractor shall allow the Owner’s Project Manager a reasonable amount of time to perform his activities. Reasonable will be defined as “customary or normal” for the type of work involved. 



Float available in the CPM Schedule, at any time, shall not be considered for the exclusive use of either the Contractor or the Owner’s Project Manager. However, any float used by the Owner that is later needed by the Contractor and results in delay to the critical path will be considered an excusable non-compensable delay. 



If the Owner’s Project Manager deems that the CPM Schedule is not within reasonable conformity to these specifications, it will be returned to the Contractor for correction and re-submittal.



The Contractor, or its Subcontractor(s), shall not deviate from the projected start and completion times for major phase(s) of the Work shown on the accepted CPM Schedule without providing at least fourteen (14) Days advance notice to the Owner’s Project Manager. Failure to notify the Owner’s Project Manager of a deviation from projected start and completion times for a major phase of the Work shown on the schedule may impact costs to the Owner, including the cost of additional community Inclusion to communicate changes in schedule to the public. Resulting costs due to this “failure to notify” shall be the responsibility of the Contractor. The Owner will deduct these costs from any payment due or to become due to the Contractor.



47.2. Schedule Types



47.2.1. Preliminary CPM Schedule



The Contractor shall prepare and submit a preliminary critical path schedule at the preconstruction conference. The preliminary schedule shall show the first 30 Days of Work in reasonable conformity to these Specifications. The remaining schedule shall show the critical path schedule using broad Work activities, and major milestones and durations for the purpose of review and discussion at the preconstruction conference. 



47.2.2. Baseline CPM Schedule



The Contractor shall submit for Owner’s Project Manager’s review and acceptance a baseline CPM Schedule no later than seven (7) days after receipt of the Notice to Proceed. The baseline schedule will not be accepted unless it satisfies this Section.



Within seven (7) days of the Owner’s Project Manager receiving the submittal, the Owner’s Project Manager and the Contractor shall meet for joint review, correction, and adjustment of the initial baseline CPM schedule. Within seven (7) days, the baseline schedule shall be resubmitted to the Owner’s Project Manager showing the agreed upon adjustments. Adjusted baseline CPM schedules submitted by the Contractor will be reviewed by the Owner’s Project Manager and returned to the Contractor within seven (7) Days of the Owner’s Project Manager’s receiving the submittal. If necessary, the joint review and adjusted schedule submittal process shall be repeated. However, the schedule shall be finalized within 30 Days after Notice to Proceed. 



47.2.3. CPM Schedule Update 



The Contractor shall submit monthly Critical Path Schedule updates and whenever changes occur that have potential to delay substantial or physical completion by 5 or more working days. When required, a written narrative describing the project schedule status, the critical path and any revisions to the schedule shall be included with the updates.



At the discretion of the Owner’s Project Manager, progress meetings may be held monthly for the purpose of updating the critical path schedule. Progress will be reviewed to verify actual start and finish dates, remaining duration and percent complete of uncompleted activities, and any proposed revisions to the schedule. It is the Contractor’s responsibility to provide the Owner’s Project Manager with the status of activities at this progress meeting and prepare schedule updates based on this information once it has been verified and agreed upon. If the work is in accordance with the last accepted critical path schedule, the Owner’s Project Manager may waive the monthly update or the final as-built CPM schedule.



The updated critical path schedule shall contain the agreed upon revisions or be resubmitted.



The Contractor shall submit a supplemental Critical Path Schedule update within seven (7) Days of a request by the Owner’s Project Manager and of Substantial Completion. The CPM Schedule updates shall conform to the following additional requirements:



· Schedule updates shall be presented in a “Tracking Gantt” format, showing two sets of Gantt-style progress bars consisting of 1) the latest approved Baseline CPM versus 2) a combination of the actual start/finish progress of completed tasks and projected start/finish dates of uncompleted tasks.



· Include columns showing actual or projected start and finish dates of all activities.  Identify changes to activity precedents, successors, and/or constraints that have altered the critical path.



· Highlight any new activities or additional activities resulting from the restructuring/splitting of existing baseline activity(ies).



· Identify the current critical path, which could vary from the baseline critical path due to actual Work progress, additional work, or changed conditions.



Unresolved issues or disputes with asserted time effects may be reflected in a schedule update by comparing the Baseline critical path to the revised critical path shown in an updated schedule. If Work cannot be completed within the Contract Time, the updated schedule shall reflect the earliest completion date practicable, and a narrative shall be provided by the Contractor addressing the reason(s) behind the delay. Acceptance of late completion schedules will be at the discretion of the Owner’s Project Manager and shall not relieve the Contractor from Liquidated Damages.



47.2.4. Look-Ahead Schedule



At each weekly progress meetings, the Contractor shall submit a look-ahead schedule showing the Contractor’s, and all subcontractors’ proposed Work activities and any Owner activities or supplied Materials for the next 3 weeks. Include the description, duration and sequence of Work, and highlight any deviations between planned and regular hours of Work. The 3-week look-ahead may be reduced to a 2-week look-ahead with the approval of the Owner’s Project Manager. Unless otherwise specified in the Contract, the Contractor shall notify the Owner’s Project Manager at least 2 Working Days in advance of changing Work as shown in the look-ahead schedule; an updated look-ahead schedule shall be submitted with the notification



47.3. Submittals 



The Contractor shall submit one (1) copy of the CPM schedule (in Gantt chart format, with columns displayed to show predecessors and successors of each activity), and any narrative; and one (1) full electronic copy in selected CPM software format. Unless approved otherwise by the Owner’s Project Manager, the CPM Schedule shall be printed on 24” x 36” paper or larger. The CPM Schedule and any narrative shall also be submitted in PDF format. 


The Gantt chart format is a standard method of presenting schedule information. The following standard requirements apply:



· The schedule shall include a horizontal time scale consistent with the project calendar. 



· Each activity/task/milestone shall be listed in order of start date in a tabular grid to the left of the time scale. The tabular grid shall include the task number, description, start date, finish date, predecessors, successors, and float. Baseline schedules shall show the baseline-planned start and finish dates. Update schedules shall show the actual/projected start and finish dates.



· Each activity shall be provided with a corresponding task bar in the horizontal time scale, with a plotted length conforming to its duration and dates.



· Linked activities shall be indicated by logic arrows in the timescale portion of the Gantt chart, as needed to clearly show the sequence and interdependence of all activities required for complete performance of all items of Work under the Contract.



· Activities on the critical path shall be highlighted using red task bars.



The electronic copy of the Critical Path Schedule shall be compatible with Microsoft Project or other Owner’s Project Manager-approved software. The Contractor shall submit a functional and complete CPM schedule electronically via email, on compact disk (CD), or other medium accepted by the Owner’s Project Manager. 



47.4. Early Competition



The Owner’s Project Manager allocates resources to a Contract based on the Contract Time. The Owner’s Project Manager will review and accept a Critical Path Schedule indicating an early Physical Completion Date but cannot guarantee Owner resources will be available to meet the accelerated schedule. No additional compensation or time will be allowed if the Contractor is not able to meet its accelerated schedule due to the unavailability of Owner resources or for other reasons beyond the Owner’s Project Manager's control.



47.5. Payment



Compensation for the cost necessary to complete the Work described in this Section is considered incidental to and included in all Proposal items of Work. No separate payment will be made for the work required in this Section.



47.6. Schedule Constraints



The Contractor’s CPM schedule shall reflect constraints imposed by applicable laws and regulations, and those specified in the Contract. Constraints include but are not limited to the following:



· Submittal requirements and review durations 



· Traffic Control restrictions



· Environmental restrictions 



· Safety restrictions (see regulations and permits)



· Holiday Construction Moratorium



Unless Buyer issues a written change, Contractor shall deliver the items or render the services by the due dates or delivery schedule stated on the Contract.  At Owner’s option, Contractor’s failure to timely deliver or to perform may require expedited shipping at Contractor’s expense or may be cause for termination of the Contract and the return of all or part of the items at Contractor’s expense. If Contractor anticipates difficulty in meeting the schedule, the Contractor shall promptly notify the Buyer of such difficulty and the length of the anticipated delay



48. NOTICE TO PROCEED AND PROSECUTION OF THE WORK



Upon execution of the Contract, notice is given to proceed on work for submittals, and for procurement of material critical to Project completion within Contract Time. The Contractor shall not commence with any other work until the Notice to Proceed has been given by the Owner’s Project Manager. Notice to Proceed will be given after the Contract has been executed and the Contract bond and evidence of insurance have been approved and filed by the Owner. The Contractor shall bear all risks for any portion of the Work begun outside such areas other than work on submittals and procurement after execution of the Contract.



The Contractor shall not commence construction activities on the Project Site until Notice to Proceed is issued. Contract time shall begin on the Notice to Proceed Date 



The Contractor shall diligently pursue the work to the Physical Completion Date within the time specified in the Contract. Voluntary shutdown or slowing of operations by the Contractor shall not relieve the Contractor of the responsibility to complete the work within the time(s) specified in the Contract.



49. TIME FOR COMPLETION



The Work shall be physically complete within the time specified in the Contract or as changed by the Owner’s Project Manager.



Unless the Contract specifies otherwise, the Contract Time will be stated in “Working Days”, shall begin on the Notice to Proceed Date, and shall end on the Physical Completion Date.



Each successive Working Day, beginning with the Notice to Proceed Date and ending with the Physical Completion Date, shall be charged to the Contract Time as it occurs except a Day or part of a Day that is designated a Non-Working Day or an Owner’s Project Manager determined Unworkable Day.



The Owner’s Project Manager will furnish Contractor with a weekly report showing:



· The number of Working Days charged against the Contract Time for the preceding week



· The Contract Time in Working Days



· The number of Working Days remaining in the Contract Time



· The revised Physical Completion Date as applicable



· The number of Non-Working Days



· Any whole Days during the immediately preceding week that the Owner’s Project Manager declared to be an Unworkable Day



If the Contractor elects to work 10 hours a Day and 4 Days a week (a 4-10 schedule) and the fifth Day of the week in which a 4-10 shift is worked would ordinarily be charged as a Working Day then the fifth Day of that week will be charged as a Working Day whether or not the Contractor works on that Day. 



The Contractor will be allowed ten (10) Days after the date of each report in which to file a written notice of protest of an alleged discrepancy in the Contract Time as reported. Otherwise, the report will be deemed to have been accepted by the Contractor as correct.



Unworkable Days may be granted for unsuitable weather and such other conditions beyond the control of the Contractor that prevent satisfactory and timely performance of the Work. 



50. SUSPENSION OF WORK



The Contractor shall immediately suspend the Work or resume suspended Work only when ordered or authorized in writing to do so by the Owner’s Project Manager. The Owner’s Project Manager may suspend all or part of the Work and for such periods of time as the Owner’s Project Manager may deem proper if:



· Unsuitable weather and such other conditions beyond the control of the Contractor occur that prevent satisfactory and timely performance of the Work 



· The Contractor does not comply with the Contract or the Owner’s Project Manager’s orders



When ordered by the Owner’s Project Manager to suspend or resume Work, the Contractor shall do so immediately. 



If the Work is suspended for reason (1) above, the period of Work stoppage will be counted as Unworkable Days. The Owner’s Project Manager will set the number of Unworkable Days (or parts of Days) by deciding how long the suspension delayed the entire project. 



In order to be granted an Unworkable Day, the Contractor shall have been working vigorously on the affected work and this work shall be on the critical path as shown on the Contractor’s latest CPM schedule. The Contractor may be granted one Unworkable Day when weather or other conditions beyond the control of the Contractor prevent work for a period greater than 1/2 of a Working Day.



If the Work is suspended for reason (2) above, the period of Work stoppage will be counted as Working Days. The lost Work time, however, shall not relieve the Contractor from any Contract responsibility. 



If the Contractor believes that the performance of the Work is suspended, delayed, or interrupted for an unreasonable period of time and such suspension, delay, or interruption is the responsibility of the Owner, the Contractor shall immediately submit a written notice of dispute to the Owner’s Project Manager. No adjustment shall be allowed for any costs incurred more than 10-Calendar Days before the date the Owner’s Project Manager receives the Contractor’s written notice of protest. 



The Owner’s Project Manager will determine if an equitable adjustment in cost or time is due as provided in this Section. The equitable adjustment for increase in costs, if due, shall be subject to the limitations provided in “Payment” Section, provided that no profit of any kind will be allowed on any increase in cost necessarily caused by the suspension, delay, or interruption. 



Request for extensions of time will be evaluated in accordance with the Time Extensions and Delays Section herein. 



The Owner’s Project Manager’s determination as to whether an adjustment should be made will be final as herein. 



No claim by the Contractor under this clause shall be allowed unless the Contractor has followed the procedures defined in the Dispute Section herein.



51. MAINTENANCE DURING SUSPENSION



In preparing for or during suspensions of the Work, the Contractor shall do whatever is necessary to prevent damage to or deterioration of the Work. The Contractor’s safety and maintenance responsibilities shall remain unchanged except for those assumed by the Owner under the conditions set forth in this Contract.



52. TIME EXTENSIONS AND DELAYS



52.1. General



The Owner’s Project Manager considers the Contract Time sufficient to complete the Work. For this reason the Owner’s Project Manager will not grant a time extension for any reason other than those listed in this Section.



The Contract will be extended for a period equivalent to the actual time the Work is suspended or delayed for an excusable reason. Entitlement, length of time extension, and applicable compensation will be determined by the Owner’s Project Manager.



If the Work is suspended or delayed and the Contractor believes the reason for the suspension or delay is excusable or compensable, the Contractor shall submit to the Owner’s Project Manager a written notice requesting an adjustment in the Contract Time, in the costs, or both. To be considered, the request shall be submitted to the Owner’s Project Manager no later than ten (10) Days after the claimed suspension or delay occurs. The request shall state the reasons why the adjustment should be granted. Upon receipt, the Owner’s Project Manager will evaluate the Contractor's request and determine if the:



· The portion of the Work that was delayed 



· Is on the critical path of the critical path schedule in effect at the time as specified in this Section below



· Has increased in cost, time, or both as a result of such suspension or delay



· Delay was caused by one or more conditions beyond the control of, and were not the fault of, the Contractor or any of the Contractor’s Material person or Subcontractor at any approved tier



· The suspension was not on an Unworkable Day



· Performance was not suspended or delayed by any other cause



· Adjustment is provided for or specifically excluded, under any other term or condition of this Contract



If the Owner’s Project Manager agrees that an adjustment is warranted considering all evaluation criteria stated in items 1 through 5 immediately above, the Owner’s Project Manager will make an adjustment in Contract Time, or in cost, or in both (excluding profit) and modify the Contract accordingly. No adjustment will be allowed for any cost that was incurred by the Contractor more than ten (10) Days prior to the date the Owner’s Project Manager received the Contractor's written notice requesting an adjustment. The reasons for and times of extensions shall be determined by the Owner’s Project Manager and such determination shall be final pursuant to this Contract. Any disagreement with the Owner’s Project Manager's determination shall be pursued in accordance with the Dispute Section.



The Contractor’s accepted critical path schedule in effect at the start of the claimed delay will be used to evaluate the extent of the delay and the claimed delay’s impact on the Contract Time. The Contractor shall be responsible for showing on this critical path schedule that the change or event:



· Had a specific impact on the critical path, and except in cases of concurrent delay, was the sole cause of such impact



· Could not have been avoided by re-sequencing of the Work or other reasonable alternative



Failure of the Contractor to efficiently utilize all available time after the Notice to Proceed Date will be considered in evaluating requests for extensions of time.



The granting of a time extension or granting payment of additional compensation or granting of both will be made by Change Order, except that time extensions and/or payment of additional compensation for suspensions of the Work on Days determined by the Owner’s Project Manager to have been Unworkable Days shall be in accordance with this Section.



52.2. Non-Excusable Delays



Non‑excusable delays shall be those delays caused by factors within the Contractor’s control that could have been foreseen or avoided had the Contractor exercised due care, prudence, foresight, or diligence and pursued the Work vigorously and without unauthorized interruption. Non‑excusable delays will not entitle the Contractor to an extension of time and will not be compensable.



Non‑excusable delays include, but are not limited to:



· Delays caused by or resulting from the Contractor’s own Subcontractors or Materialpersons



· The Contractor’s lack of sufficient working capital



· The default of the Contractor



· The Contractor’s act or failure to act



· The Contractor’s failure to procure Materials or to provide labor or to perform the Work according to the Contract



· Changes, protests, increased quantities, or changed conditions that do not delay the completion of the Contract or prove to be an invalid or inappropriate time extension request



· Delays caused by Contractor submittal as provided herein



· Rejection of faulty or inappropriate equipment as provided herein



The Contract may be terminated for a non‑excusable delay.



52.3. Excusable Delays



52.3.1. General



Excusable delays shall be those delays caused by one or more factors beyond the control and without fault or negligence of the Contractor. 



Excusable delays:



· May be compensable



· Will entitle the Contractor to an extension of time:



· If the activities that are subject to the delay are on the critical path of the accepted critical path schedule in effect at that time



· The Contractor has submitted a request for an extension of time within the prescribed time limits



· Excusable delays shall be limited to:



· Acts of nature



· Acts of the public enemy



· Acts of a government in its sovereign capacity



· Acts or omissions or defaults of the Owner, or any of its officers and employees, including the Owner’s Project Manager, or of another Contractor employed by the Owner



· Unforeseeable conditions not the fault of the Contractor



· Fires or floods due to nature or other casualty for which the Contractor is not responsible



· Epidemics



· Quarantine restrictions



· Unusual transportation delays (freight embargoes)



· Strikes or combined actions of labor



· Unusually severe weather as determined by the Owner’s Project Manager: 



· Minimum requirements for unusually severe weather are monthly average temperature, precipitation, or precipitation events outside of two standard deviations of the historical weather data of the past nine years. Weather meeting the minimum requirements for unusually severe weather will be subject to evaluation based on its effect on active work. If the Contractor elects not to perform the Work during periods of normal inclement weather that does not qualify as unusually severe weather, and the Owner’s Project Manager does not grant an Unworkable Day(s), the Contractor will not be entitled to an extension of time. 



· Delays due to severe weather qualify as excusable provided that:



· The Owner’s Project Manager has not already allowed it as an Unworkable Day under this Section



· The Contractor timely filed a written notice of protest asserting that time the Owner’s Project Manager charged as a Working Day should have been allowed as an Unworkable Day or portion thereof



· The Owner’s Project Manager responded to the Contractor’s written notice of protest of the previous item above with a written notice approving that time as an Unworkable Day or portion thereof



· Any other conditions for which the Contract permits time extensions including but not limited to:



· If a change increases the time to do any of the Work including unchanged Work



· If the increased time is part of a dispute that is found to be valid



· If a dispute or claim also involves a delay in completing the Contract and the dispute or claim proves to be valid



· If a changed condition is determined to exist that caused a delay in completing the Contract



· If the Owner’s Project Manager does not approve properly prepared and acceptable Shop Drawings within the specified time frame for review



· If the performance of the Work is delayed as a result of damage by others not party to the Contract



· If the performance of the Work is suspended, delayed, or interrupted for an unreasonable time that proves to be the responsibility of the Owner or other third party contractor



· Exceptional causes not specifically identified in items above, provided the request letter proves the Contractor had no control over the cause of the delay and could have done nothing to avoid or shorten it.



52.3.2. Compensable Delays



Compensation will be provided for an increase in cost of performance of the Work (excluding profit) if the performance of all or any part of the Work is suspended or delayed for an unreasonable period of time by an act of the Owner’s Project Manager or the Owner in the administration of the Work and such act is not expressly or implicitly authorized by the Contract; or by failure of the Owner’s Project Manager or Owner to act within a time period specified in the Contract (or if no time is specified, within a reasonable time). However, no adjustment will be made under this Section for a suspension or delay if:



· The performance would have been suspended or delayed by any other cause including the fault or negligence of the Contractor



· Compensation is provided for or excluded under any other provision of the Contract (i.e. Concurrent Delays)



Compensable time extensions may be granted for reasons arising from the “CHANGES” or “CHANGED CONDITIONS (DIFFERING SITE CONDITIONS)” Contract provisions. However, a time extension granted under the “CHANGES” or “CHANGED CONDITIONS (DIFFERING SITE CONDITIONS)” Contract provisions shall not be considered a delay or suspension of the Work as defined in this Section. If the Contractor believes an excusable delay is compensable, the Contractor shall immediately submit a written request for adjustment as specified in this Section. The Owner’s Project Manager will determine if an equitable adjustment in cost or time is due. The equitable adjustment for increase in costs, if due, shall be subject to the limitations provided in the Payment Section provided that no profit of any kind will be allowed on any increase in cost necessarily caused by the suspension, delay, or interruption.



The Owner’s Project Manager’s determination as to whether an adjustment should be made will be final unless the decision is disputed in accordance with the dispute resolution procedures specified in the Dispute Section.



52.3.3. Non-Compensable Delays



Non‑compensable delays are delays to the completion of the Work arising from conditions beyond the control and without fault or negligence of the Contractor, the Owner’s Project Manager, or the Owner. Non‑compensable delays include, but are not limited to:


· Acts of nature



· Acts of the public enemy



· Fires



· Floods due to nature



· Epidemics and quarantine restrictions



· Unusual transportation delays (freight embargoes)



· Strikes or combined actions of labor



· Unusually severe weather



· Delays of Subcontractor or Material person at any tier



52.3.4. Concurrent Delays



Concurrent delays are those delays where progress on critical path activities is impeded over the same period of time due to causes attributable to both the Contractor, and Owner’s Project Manager or Owner. In the event of a concurrent delay, neither party shall be entitled to compensation from the other over the period of time that concurrency of delay exists. 



53. FINAL PAYMENT



Acceptance by the Contractor of the final payment shall be and shall operate as a release to the Owner from the Contractor:



· All claims and all liabilities of the Owner, other than claims in stated amounts which have been asserted pursuant to the Dispute and Claim Resolution process as described in the Dispute Section



· For all things done or furnished in connection with the Work



· For every act and neglect by the Owner



· For all other claims and liability relating to or arising out of the Work



A payment (monthly, final, or otherwise) shall not:



· Release the Contractor or the Contractor's Surety from any obligation required under the terms of the Contract or the Contract Bond



· Preclude the Owner from recovering damages, setting penalties, or obtaining such other remedies as may be permitted by law



54. DEMURRAGE



Once a shipment date has been mutually agreed, the product is prepared for shipment, or the product has been shipped; and if the product cannot be received by the Owner when ready due to any cause not attributable to the Proposer, Owner will immediately notify Proposer and then Proposer will make arrangements to either ship Products to a storage facility, including a facility within the place of manufacture, or to an agreed freight forwarder. Proposer shall ensure that all storage conditions are satisfied for the safe long term storage of the product per the Proposers previously documented storage requirements. If Proposer places Products in storage the following conditions shall apply:



54.1. Proposer Product Storage Conditions



· Title and all risk of loss or damage shall remain with the Proposer



· Any amounts otherwise payable to Proposer upon delivery or shipment shall be payable upon presentation of Proposer’s invoices



· All expenses and charges incurred by Proposer, such as preparation for and placement into storage, handling, inspection, preservation, insurance, storage, demurrage, removal and any taxes shall be payable by Owner upon submission of Proposer’s invoices



· When conditions permit and upon payment of all amounts due hereunder, Proposer shall promptly resume delivery of Products to the originally agreed point of delivery. 



54.2. Proposer Transit Responsibility



When a Product is in transit and cannot be delivered to the designated location (for example to the equipment pad) due to any cause attributable to the Proposer, the Proposer shall be fully responsible for all expenses and charges, such as for preparation for and placement into storage, handling, inspection, preservation, insurance, storage, demurrage, removal and any taxes and any related expenses incurred by the Owner; and when conditions permit, Proposer shall promptly resume delivery of Products to the originally agreed point of delivery. As applicable, Proposer shall ensure that all storage conditions are satisfied for the safe storage duration of the product per the Proposers previously documented storage requirements. 


55. Site Security



Unless otherwise negotiated, site security for the Contractor’s equipment shall be the sole responsibility of the Contractor.
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SEATTLE CITY LIGHT



MATERIAL STANDARD



STANDARD NUMBER:
PAGE:
DATE:



REV:



7531.0
1 of 2
December 9, 1959
October 5, 1999



ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR



INSULATING OIL, ELECTRICAL
NAPHTHENIC



1. Scope  This specification is for new inhibited naphthenic mineral oil refined for use as an insulating
and cooling medium in oil-immersed transformers, oil switches, oil circuit breakers and related
equipment.  The oil shall be furnished in accordance with the latest revision of ASTM D-3487 Type II
oil.



2. Chemical and Physical Properties  The chemical and physical properties shall be as specified in
Table 1, when tested in accordance with the applicable test procedures specified in Section 3.



3. Supplier's Responsibility for Sampling, Inspection, and Tests
3.1 Sampling for purposes of inspection and test shall be in accordance with ASTM D-117, latest



revision.  A composite sample of not less than 5 gallons of oil shall be taken from each lot.
3.2 Lot.  For purposes of sampling, a lot shall consist of a manufacturer's batch.  If the material



cannot be identified by batch, a lot shall consist of not more than 10,000 gallons of oil of the
same grade offered for delivery at one time.



3.3 Inspection and Tests, as listed in Table 1, shall be conducted in accordance with the applicable
ASTM test method.



3.4 Test Reports.  The supplier shall ensure that all inspection and tests required by this
specification are performed on each batch of electrical insulating oil furnished.
3.4.1 All inspection and tests shall be the responsibility of the supplier and shall be performed



at his expense in a recognized laboratory.  These test reports shall be certified by an
authorized representative of the laboratory conducting the tests.



3.4.2 A certified test report shall accompany the packing list.



4. Packaging  Unless otherwise specified in the purchase order, oil will be shipped in tanker lots.



5. Receiving Sampling  Upon receipt at the City of Seattle warehouse, the purchaser will test the oil
for dielectric strength in accordance with the requirements of Table 1, and may further inspect or
test for any or all of the requirements of Table 1.



6. Rejection and Replacement
6.1 Oil may be rejected for failure to meet specified values as listed in Table 1.
6.2 The supplier shall replace with an equal amount of oil any oil rejected under this specification.











SEATTLE CITY LIGHT



MATERIAL STANDARD
STANDARD NUMBER:



PAGE:



7531.0
Page 2 of 2



INSULATING OIL – ELECTRICAL
NAPHTHENIC



Stock No.:  753100
Table 1



Oil Characteristics



General: Insulating oil is refined mineral oil obtained from fractional distillation of crude petroleum.  It
shall not contain moisture, inorganic acids, alkalies, free sulfur, or any other substances that will
injuriously affect its electrical insulating properties.



Oil shall contain 0.15% to 0.30%  D.B.P.C.1 inhibitor.  Reaction............................................................. Neutral



Neutralization number:   (mg. KOH per g. oil)   (ASTM D-974) ........................................................... 0.03 max.



Free or combined corrosive sulfur  (ASTM D-1275)..................................................................... Non-corrosive



Flash point (ASTM D-92) .................................................................................................... 145º C (293º F) min.



Pour point  (ASTM D-97) ..................................................................................................... -40º C (-40º F) min.



Viscosity (ASTM D-88 or D-445, 37.8º C, [100º F])............................................................... 60.5 sec. max.



(ASTM D-88 or D-445 0º C [32º F])......................................................................... 320 sec. max.



Moisture Content  (ASTM 1533) .....................................................................................................35 ppm max.



Specific Gravity  (ASTM D-1298) at 15.5º C (60º F).........................................................0.91 (26.07 API) max.



Interfacial tension (ASTM D-971) dynes/cm............................................................................................ 40 min.



Power Factor 60 cycle 25º C  (77º F)  (ASTM D-924) ......................................................................0.05% max.



Dielectric Strength  (ASTM D-877) .....................................................................................................30 kV min.



* Dielectric Constant .......................................................................................................................................2.2



* Precipitation number .................................................................................................................................. zero



* Specific Heat .................................................................................................................................4.88 approx.



* Coefficient of expansion at    0º C (32º F) ..........................................................................................0.000725



100º C (212º F).....................................................................................0.000755



* Weight per gallon .................................................................................................................................. 7.5 lbs.



Color  (ASTM D-1500) ...........................................................................................................................   .5 max.



Oxidation Life  (ASTM D-943) ........................................................................................................1000 min. hr.



PCB ........................................................................................................................................ Less than 1 ppm.



* Included for reference information; testing not required.
1 Ditertiary-Butyl-Para-Cresol
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1. Scope 



This material standard covers the requirements for 600 
volt, multi-conductor, control cable. 



This material standard applies to the Seattle City Light 
Stock Numbers shown in Table 1. 



Table 1 
 



Stock 
Number 



Conductor 
Size (AWG) 



Number 
Conductors 



Common  
Application 



640442 12 2 control and DC 
supply circuits 



640443 12 3 - 



640444 12 4 PT circuits 



640447 12 7 control circuits 



640449 12 9 control circuits 



640462 10 2 DC supply circuits



640464 10 4 CT circuits 



640467 10 7 - 



640469 10 9 control circuits 
(long runs) 



 



2. Application 



Control cable is suitable for use in AC or DC circuits, in 
wet or dry locations, for direct burial or in conduit, at a 
temperature not exceeding 90 degrees C. 



Control cable is used in a variety of applications inside 
substations. Refer to Table 1.  Unless there are no 
other options, design engineers should avoid 
specifying Stock Numbers 640443 and 640467. 



Contact Substation Engineering for “Color Coding  



 



Standard on Relay and Control Drawings”.  This 
standard identifies what individual conductors within an 
assembly are used for. 



3. Industry Standards 



Control cable shall meet the applicable requirements of 
the following industry standards: 



ANSI/NEMA WC 57-2004/ICEA S-73-532; 
“Standard for Control, Thermocouple Extension 
and Instrumentation Cables;” December 20, 2004 



ASTM B8–04; “Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft” 



ASTM B33-04; “Standard Specification for Tinned 
Soft or Annealed Copper Wire for Electrical 
Purposes” 



NEMA WC 26-2008 (EEMAC 201-2008); 
“Binational Wire and Cable Packaging Standard” 



ICEA T-29-520; ”Vertical Cable Tray Flame Tests 
@ 210,000 BTU;” January 1, 1986 



UL Standard 44; “Standard for Safety - 
Thermoset-Insulated Wires and Cables;” 
Underwriters Laboratories Inc.; May 13, 2002 



UL Standard 1277; “Standard for Safety - 
Electrical Power and Control Tray Cables with 
Optional-Fiber Members;” 4th Edition; Underwriters 
Laboratories Inc.; November 14, 2001 



UL Standard 1685; “Standard for Safety - Vertical-
Tray Fire-Propagation and Smoke-Release Test 
for Electrical and Optical-Fiber Cables,” 3rd 
Edition; Underwriters Laboratories Inc.; April 25, 
2007 
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4. Construction 



4.1 General 



Unless indicated otherwise, all values cited 
below should be consistent with industry 
standards; they are repeated here for the 
convenience of the reader. 



4.2 Conductor 



Conductor shall have the following attributes: 
 



 Requirements Reference 
Metal tinned copper ASTM B33 



Stranding concentric or unilay ASTM B8 



Stranding 
subtype 



compressed ASTM B8, 
section 11 



Class C ASTM B8, 
Table 1 



Number of 
strands 



19 ASTM B8, 
Table 1 



Temper soft drawn ASTM B8 



Lay left-hand ASTM B8, 
section 5 



Number and size of conductors shall be 
according to Table 1. 



4.3 Insulation 



Insulation shall be flame retardant. 



Insulation shall have the following attributes: 
 



 Requirements Reference 
Material crosslinked 



polyethylene 
(XLPE) type II 
(thermoset) 



ICEA S-73-532, 
Table 3-2 



Type XHHW-2 UL 44,  
Table 5.1 



Operating 
temperature, 
maximum 



90 degrees C UL 44,  
Table 5.1 



Voltage  
rating 



600 V ICEA S-73-532, 
Table 3-1 &  
UL 44, Table 5.1 



Thickness   



minimum 0.027 in ICEA S-73-532, 
section 3.3 &  
UL 44, Table 15.3



nominal 0.030 in ICEA S-73-532, 
Table 3-1 & UL 
44, Table 15.3  



 



4.4 Shielding and Covering 



Metallic shielding is not required or desired. 



Jacket shall be a low smoke halogen-free 
extruded material meeting the requirements of 
ICEA S-73-532, Section 7.1.6 for Thermoset 
Type II (moisture resistant) and UL 1685. 



Jacket shall be flame retardant. 



Jacket shall be moisture resistant. 



Jacket for Stock Numbers 640442, 640443, 
640444, and 640462 shall have the following 
attributes: 
 



Requirements Reference 
Thickness   



minimum 
average 



0.045 in ICEA S-73-532, 
section 4.2.1 &  
UL 1277, Table 11.3 



minimum 
point 



0.036 in ICEA S-73-532, 
section 4.2.1 &  
UL 1277, Table 11.3 



 



Jacket for Stock Numbers 640447, 640449, 
640464, 640467, and 640469 shall have the 
following attributes: 
 



Requirements Reference 
Thickness   



minimum 
average 



0.060 in ICEA S-73-532, 
section 4.2.1 &  
UL 1277, Table 11.3 



minimum 
point 



0.048 in ICEA S-73-532, 
section 4.2.1 &  
UL 1277, Table 11.3 



 



4.5 Assembly, Fillers, and Identification 



Individual conductors shall be cabled 
concentrically with the outer layer having a left-
hand lay. 



Fillers shall be flame resistant, nonfibrous, and 
nonhygroscopic. 



Cable assembly shall be enclosed in a mylar 
binder tape. 



Identification method shall use base colors with 
tracers according to the requirements of ICEA 
S-73-532, Appendix E, section E.3.1., Method 
1, Table E-1. 
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4.5 Assembly, Fillers, and Identification, continued 



Table 4.5 below conforms to the ICEA S-73-
532, Appendix E, section E.3.1., Method 1, 
Table E-1 and is provided here for the 
convenience of the reader. 
 



Table 4.5 
 



Conductor 
Number 



Background or 
Base Color First Tracer Color 



1 black - 



2 white - 



3 red - 



4 green - 



5 orange - 



6 blue - 



7 white black 



8 red black 



9 green black 
 



4.6 Testing and Test Methods 



Control cable shall be tested at the factory 
according to the requirements of ICEA S-73-
532, section 6. 



Control cable shall be flame tested according 
to the requirements of ICEA T-29-520. 



Control cable shall be listed as Type TC, 
Sunlight Resistant, and Oil Resistant II 
according to the requirements of UL 1277. 



Control cable shall be listed as Type LS 
according to the requirements of UL 1685. 



5. Tests and Test Reports 



Data that establishes compliance with the 
requirements of ICEA S-73-532, ICEA T-29-520, UL 
44, UL 1277, UL 1685, and this material standard 
shall be provided upon request.  



6. Marking 



Control cable outer surface shall be durably and 
legibly marked with a print legend though out its 
length a maximum interval of twenty-four inches. 



The print legend shall include, but not be limited to, 
the following information: 



 



 
 



 Manufacturer’s name or symbol 



 Number and size of conductors 



 Temperature rating, maximum 



 Voltage rating 



 Year of manufacture 



 Type XHHW-2 (UL) 



 Type TC-LS (UL) 



 Type Sun Res & Oil Res II (UL) 



7. Packaging 



Control cable shall be packaged on Class 1, wood 
reels according to the requirements of NEMA WC 26, 
Section 2.2.1. 



Cable shall be dry when shipped. 



Cable ends shall be sealed to prevent the entrance of 
moisture. 



The inner end of the cable shall be brought to the 
outside of the reel flange and securely fastened. 



The inner end shall not be brought out through the 
reel arbor. 



The outer end shall be securely fastened to the inner 
side of the flange; it is acceptable to use plastic wrap 
for this purpose. 



Control cable shall be packaged according to Table 7 
of this standard. 



Each reel shall consist of one continuous, unspliced 
length. 



Each reel shall be legibly marked with the following 
information: 
 



 manufacturer's identification 



 product description 



 shipping length of cable on reel 



 gross weight 



 tare weight 



 net weight 



 date of manufacture 



 Seattle City Light's Purchase Order Number 



 Seattle City Light's Stock Number 



Cable shall be covered with a layer of protective 
plastic wrap. 
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7. Packaging, continued 



Table 7 



Stock 
Number 



Conductor 
Size, AWG 



Number 
Conductors 



Nominal Length  
per Reel, ft 



Maximum Reel 
Diameter, in 



Maximum Reel 
Traverse, in 



640442 12 2 2,500 30 17 



640443 12 3 2,500 30 17 



640444 12 4 2,500 30 23 



640447 12 7 2,500 36 23 



640449 12 9 2,500 40 28 



640462 10 2 2,500 30 23 



640464 10 4 2,500 36 23 



640467 10 7 2,500 40 28 



640469 10 9 2,500 40 28 
 



8. Issuance 



FT 



9. Approved Manufacturer 



Draka Cableteq USA 



10. References 



Shipek, John; SCL Standards Engineer; subject 
matter expert and originator of 6404.11 
(john.shipek@seattle.gov) 



“Color Coding Standard on Relay and Control 
Drawings;” Seattle City Light; Engineering Services 
Division; Drafting Standards and Design Guidelines; 
5/29/98 
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3. Material Standard No. 6420.5 eff. 06/07/07 



Switchboard Wire 



  











SEATTLE CITY LIGHT 
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STANDARD NUMBER: 
PAGE: 



SUPERSEDING: 
EFFECTIVE DATE: 



6420.5 
1 of 1 
March 2, 2006 
June 7, 2007 



 



STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR 



John Barnett John Barnett John Nierenberg 
 



S W I T C H B O A R D  W I R E ,  P O L Y E T H Y L E N E  I N S U L A T E D  



1. Scope:  This specification covers single-conductor, flame-resistant polyethylene switchboard wire suitable for operation at 
conductor temperatures of 90 C or less, in dry locations, at a maximum voltage rating of 600 volts, and shall be listed by 
Underwriters' Laboratories as suitable for switchboard use. 



2. Conductor:  The conductors shall be coated copper, meeting the requirements of ICEA S-61-402 
(NEMA WC 5), Section 2.1.1.3. 



3. Insulation:  The insulation shall be a 30-mil extruded wall of heat and light-stabilized, chemically cross-linked, polyethylene, 
dark gray in color.  When tested in accordance with Part 6 of ICEA S-61-402, the insulation shall meet the following 
requirements: 



3.1 Physical properties of unaged polyethylene tensile strength, lbs. per square inch minimum ................................1500 
 Elongation at rupture, minimum percent .................................................................................................................400 



3.2 Physical properties after accelerated aging test, air oven test at 121° ± 1° for 7 days, tensile  
strength, minimum percentage of unaged value .......................................................................................................70 



 Elongation at rupture, minimum percentage of unaged value ...................................................................................70 



3.3 Minimum Thickness - The minimum thickness of the insulation shall be not less than 90 percent  
of the 30-mil average thickness. 



4. Stripping:  The insulation shall strip free from the conductor. 



5. Flame Test:  A 22-inch specimen of the insulated wire shall meet the vertical flame test requirement of ICEA S-61-402, 
Section 6.5. 



6. Voltage Test:  The insulation shall withstand 1500 volts AC supplied for 5 minutes between the conductor and a layer of metal 
foil wrapped over a 6-inch section of the test specimen. 



7. Identification:  The wire shall have a readily-identifiable permanent outside marking to indicate the manufacturer's trade name 
and UL Type SIS insulation.  This marking shall be continuous throughout the entire length of the wire. 



8. Packaging:  The wire shall be packaged on 500 foot reels.  Boxes are not acceptable. 



9. Reference Specification:  ICEA S-61-402/NEMA WC5, Thermoplastic-Insulated Wire and Cable, latest revision 



10. Purchase Unit:  500-ft. reel 



11. Stock Unit:  FT 
 
 



Stock  
Number 



Size,  
AWG 



Conductor 
Stranding 



Approximate  
OD, in. 



Net Weight/ 
lbs. per 500-ft. Reel 



642063 12 obsolete 0.15 14 



642080 18 obsolete 0.11 06 



642082 14 041 0.14 10 



642083 12 065 0.16 14 



642084 10 105 0.17 21 
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Medium Voltage Cable – General 



 



1. Scope 



This standard covers the general requirements for 5 to 46 kV, tree retardant, cross-linked 
polyethylene (TRXLPE) and ethylene propylene rubber (EPR) insulated, single- and 
three-conductor medium voltage cable used for the distribution of electric energy. 



Specific requirements shall be according to the detailed material standard and Purchase 
Order issued subsequent to competitive solicitations. 



2. Application 



Cable is intended for use on the following three-phase, 60 Hz, systems: 



13.8 kV, 3-wire, delta 



26.4 kV, 4-wire, solidly-grounded, wye-connected 



3. Industry Standards 



Cable shall meet the requirements of the following industry standards as referenced in 
this and the detailed material standard: 



ANSI/ICEA S-97-682-2007 – Standard for Utility Shielded Power Cables 
Rated 5 through 46 kV. 



ASTM B231-04 – Standard Specification for Concentric-Lay-Stranded Aluminum 
1350 Conductors 
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ASTM B233-03 – Standard Specification for Aluminum 1350 Drawing Stock for 
Electrical Purposes 



ASTM B3-01 – Standard Specification for Soft or Annealed Copper Wire 



ASTM B400-04 – Standard Specification for Compact Round Concentric-Lay-Stranded 
Aluminum 1350 Conductors 



ASTM B49-04 – Standard Specification for Copper Redraw Rod for Electrical Purposes 



ASTM B496-04 – Standard Specification for Compact Round Concentric-Lay-Stranded 
Copper Conductors 



ASTM B609-04 – Standard Specification for Aluminum 1350 Round Wire, Annealed and 
Intermediate Tempers, for Electrical Purposes 



ASTM B8-04 – Standard Specification for Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft 



ICEA S-93-639-2000 (NEMA WC 74-2000) – 5-46 kV Shielded Power Cable for Use in 
the Transmission & Distribution of Electric Energy (utilized only for its section on metallic 
and associated coverings) 



ICEA S-94-649-2004 – Standard for Concentric Neutral Cables Rated 
5,000-46,000 Volts 



NEMA WC 26-2008 (EEMAC 201-2008) – Binational Wire and Cable Packaging 
Standard 



4. Conflict 



Where conflict exists, the following order of precedence shall apply: 



1. Seattle City Light Purchase Order (PO) 
2. Seattle City Light General Terms and Conditions 
3. Seattle City Light detailed material standard 
4. This material standard 
5. ICEA publications 
6. ASTM publications 
7. Other industry standards. 



5. Purchase Order Information 



Purchase Order will state the following minimum information: 



 Cable description 
 Seattle City Light general material standard number including revision date 
 Seattle City Light detailed material standard number including revision date 
 Seattle City Light stock number 
 Total order quantity 
 Price 
 Delivery date 
 Quantity per reel. 



6. Construction and Ratings 



6.1 General 



Cable shall be suitable for aerial installations, direct burial, underground ducts, conduit 
risers, and wet or dry locations. 
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The manufacturer shall be responsible for ensuring the compatibility of all components 
used to assemble the cable. 



Cable shall be manufactured in a continuous triple-extrusion process. The conductor 
shield, insulation, and insulation shield layers shall be extruded over the core conductor 
in one continuous pass using true triple or triple tandem extruders. 



Cable shall be capable of being safely handled and installed if not subjected to 
temperatures lower than minus 10° C in the preceding twenty four hours. 



In-plant repairs of the cable core are prohibited unless specifically agreed to by the 
purchaser. 



Failure to meet any of the requirements of this and referenced standards shall be cause 
for rejection. 



Cable shall be designed and constructed to operate at conductor temperatures not 
exceeding those shown in Table 6. 



Table 6.  Insulation Material and Conductor Temperature Limits 



Insulation Material 
Normal 



Operation 
Emergency 
Overload 



Short 
Circuit 



TRXLPE 090° C 130° C 250° C 



EPR Class III 105° C 140° C 250° C 



6.2 Conductor 



If the detailed material standard requires the option of sealant for stranded conductors 
the following clarifications apply:  The requirements of ICEA S-97-682, Section 2.2 or 
ICEA S-94-649, Section 2.2 shall apply as appropriate. 



6.3 Conductor Shield 



ICEA S-97-682, Part 3 shall apply to cable with a tape metallic shield. 



ICEA S-94-649, Part 3 shall apply to cable with a flat strap metallic shield or 
concentric neutral. 



6.4 Insulation 



If the detailed material standard specifies unfilled tree retardant crosslinked polyethylene 
(TRXLPE) the following clarifications apply: 



 Approved material formulations (no exceptions) include: 



 Dow HFDB-4202 NT EC 
 Dow HFDC-4202 EC 
 Borealis LE4212. 



 Cable shall be dry cured. Steam curing is expressly prohibited. 



If the detailed material standard specifies ethylene propylene rubber (EPR) the following 
clarifications apply: 



 Material shall be Class III thermosetting type (for discharge-free designs). 
 Cable may be steam cured or dry cured. 



6.5 Extruded Insulation Shield 



Extruded insulation shield shall be conspicuously marked “semiconducting.” 
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6.6 Concentric Neutral Conductor and Metallic Shielding 



ICEA S-97-682 shall apply to cable with a tape metallic shield with the 
following clarifications: 



 If single tape design, tape shall be helically applied and be uncoated copper at least 
4.5 mils thick.  Tape shall be overlapped at least 25%. 



 If two tape design, tapes shall be overlapped, helically applied and intercalated.  
Individual tape shall be uncoated copper at least 3.0 mils thick.  Tape shall be 
overlapped at least 25%. 



ICEA S-94-649 shall apply to cable with a flat strap metallic shield or a concentric neutral 
with the following clarifications - if the detailed material standard requires flat strap 
construction: 



 Flat strap thickness shall be 20 mil +7, -0 mil 
 Flat strap width shall be 175 mil +10, -35 mil 



Suppliers please take note - in some cases, a Seattle City Light material standard will 
make reference to ICEA S-94-649 (written for concentric neutral cable) even though the 
cable being manufactured is metallic shield type. 



Refer to detailed material standard to determine if cable is metallic shield or concentric 
neutral type. 



Suppliers should correctly apply the terms “metallic shield” or “concentric neutral” in all 
correspondence, bids, invoices, packing slips, and certified test reports to minimize 
confusion. 



If the detailed material standard requires the option of water blocking components for the 
metallic shield or concentric neutral the following clarifications apply: 



 The requirements of ICEA S-97-682, Section 6.7 or ICEA S-94-649, Section 6.6 shall 
apply as appropriate.  



 The water blocking type shall be water swellable powder.  



6.7 Jacket (Non-Metallic Covering) 



If a jacket is required, the detailed material standard will identify it as one of the following 
types: 



 Extruded-to-fill (encapsulated), or 
 Overlaying (sleeved). 



Cable jacket shall be free stripping. 



6.8 Sheath (Continuous Metallic Covering) 



Sheath, if required, shall not contain lead. 



6.9 Assembly and Identification 



Cable jacket (or extruded insulation shield, as appropriate) shall be manufactured with 
sequential length marking according to the requirements of ICEA S-97-682, Section 8.2.4 
or ICEA S-94-649, Section 8.2.4 as appropriate, with the following clarification:  
Sequential length marking numbers shall be non-repeating and extend the entire core 
extruder run. 



If the detailed material standard requires the option of red stripe (three stripes) 
identification, the following clarifications apply:  The requirements of ICEA S-97-682, 
Section 8.2.1.1 or ICEA S-94-649, Section 8.2.1.1 shall apply as appropriate. 
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For 3/C and 3-1/C type cable, at least two of the three conductors shall be uniquely 
identifiable throughout their length. 



For 3/C cable, fillers shall be applied to the interstices of the cable to attain a 
substantially circular cross section. 



For 3/C cable, filler material shall be jute or polypropylene rove. Alternate filler materials 
may be considered. 



7. Packaging 



Reels shall be returnable, fluted type steel. 



Reels and their corresponding capacities shall be according to the requirements of 
NEMA WC 26. 



Cable shall be dry when shipped. 



Cable ends shall be sealed to prevent the entrance of moisture. 



The inner end of the cable shall be securely fastened to the reel drum or inner flange 
surface. This method of securement shall be designed and constructed to withstand 
long-term, outside storage. 



The inner end of the cable shall not extend beyond the outside plane of the reel flange. 



The outer end shall be securely fastened to the inner side of the flange. 



Each reel shall be legibly marked with the following information: 



 Manufacturer's identification 
 Product description 
 Shipping length of cable on reel 
 Outer and inner end sequence length marking numbers 
 Gross weight 
 Tare weight 
 Net weight 
 Date of manufacture 
 Reel identification according to NEMA WC-26, Section 5 
 Seattle City Light's Purchase Order number 
 Seattle City Light's stock number. 



Reels shall be protected for shipment according to WC 26, Section 4, and Table 7 of this 
material standard. 



Table 7.  Reel Covering 



Plant Location WC 26 Reel Covering 



US 



Canada 



Mexico 



Level 2 (Weather Protector) 



All other Level 5 (Export) 
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8. Testing and Test Methods 



Testing and test methods shall be performed according to the requirements 
ICEA S-97-682, Part 9 or ICEA S-94-649, Part 9 as appropriate. 



Cable shall not be tested with high voltage DC. 



9. Terminology 



This section defines certain terms unique to Seattle City Light for the purpose of reducing 
confusion between customer and suppler. 



Table 9.  Definition of Terms 



Term Definition 



Two-conductor cable A single-conductor cable with a full concentric neutral, abbreviated 2/C. 
Common industry convention abbreviates this cable type as 1/C+1N. 



CR Any compressed (-3%) class B concentric round conductor as defined 
by ASTM B8, Section 6.3. 



CCR Stands for compact concentric round.  Any compact (-9%) concentric 
round conductor as defined by ASTM B496 for copper or ASTM B400 
for aluminum. 



CS Stands for compact sector, a very rare 3/C cable that is outside the 
scope of this material standard. 



10. Documentation 



10.1 General 



Documentation shall be in English and use customary inch-pound units. 



Documentation shall utilize common industry terminology and well-understood 
abbreviations. 



10.2 Bidder’s Data 



Bidder shall identify all exceptions to Seattle City Light requirements with reference to the 
requirement to which exception is taken; indicate if no exceptions taken. 



10.3 Certified (Production) Test Reports 



For each shipment a certified production test report (CTR) shall be emailed to: 
standards.scl@seattle.gov 



Certified production test report shall include: 



 A unique certified test report number 
 Seattle City Light Purchase Order number 
 Manufacturer’s name 
 Manufacturing plant location 
 Basic cable description 
 Manufacturer’s order number 
 Shipping reel information or serial numbers and shipment footage  
 Conductor metal, stranding type, class, stranding subtype, number of strands, temper, 



and lay 
 Conductor shield manufacturer and compound number 
 Polyethylene insulation compound and manufacturer, if specified 
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 Extruded insulation shield manufacturer and compound number 
 Metallic insulation shield dimensional information 
 Nominal dimensions and number of flat straps, if specified 
 Filler material description and properties, if specified 
 Jacket compound and manufacturer 
 Bedding material description and properties, if specified 
 Armor and band serving details, if specified 
 Red stripe compound and manufacturer, if specified 
 Results of the testing required under Section 8 of this material standard 
 Cable core extruder line identification 
 Jacket extruder line identification 
 List of shipping reels in the sequential order in which they came off the core extruder 
 The sequential order of the shipping reels in which they came off the jacket extruder 
 Outside (top) and inside (bottom) jacket sequential footage numbers for each 



shipping reel. 



Certified production test reports shall not contain information for more than one cable 
order or more than one stock number at a time. 



Supplier shall provide certified production test report according to Table 12 of this 
material standard. 



10.4 Certified Qualification Test Reports 



Cable shall meet the qualification test requirements of ICEA S-97-682, Part 10 or 
ICEA S-94-649, Part 10 as appropriate. 



Upon request, supplier shall provide copies of ICEA certified qualification test reports. 



10.5 Plant QA Processes 



Upon request, supplier shall provide information describing their plant’s quality assurance 
processes. 



11. Cable Samples 



For each shipment, manufacturer shall provide cable samples for Seattle City Light to 
evaluate for compliance according to Tables 11 and 12 of this material standard. 



Cable samples shall be taken from the top of each shipping reel. 



Each cable sample shall include at least one complete identification string and at least 
one sequential length marking number. 



For each shipment, cable samples shall be express mailed to: 



Seattle City Light 
3613 – 4th Avenue South 
Seattle, WA 98134 
Attention: Quality Assurance 



Each cable sample shall be marked at one end with the following information: 



 Manufacturer's name 
 Shipping reel number 
 Reel length 
 CTR number 
 Seattle City Light Purchase Order number 
 Seattle City Light stock number. 
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Table 11.  Sample Requirements by Cable Type 



Cable Type Sample Requirements 



1/C One 2-ft sample per shipping reel 



1/C + 1 N One 2-ft sample per shipping reel 



3/C One 2-ft sample per shipping reel 



3/C + 3 N One 2-ft sample per shipping reel 



3-1/C One 2-ft sample per phase per shipping reel 



3-1/C + 2 N One 2-ft sample per phase per shipping reel 



12. Product Evaluation 



Seattle City Light Quality Assurance and Standards will evaluate the certified production 
test report and cable samples for compliance. 



Following the internal evaluation, Seattle City Light Material Control will inform the 
supplier if cable shipment is in compliance, or not. 



Seattle City Light Material Control will release reels for shipment and receive cable 
according to Table 12.  



Table 12.  Cable Release Process 



 Plant Location 



 US and Canada All Other 



Certified Test Reports 
(CTR) 



Email as soon as available. Email as soon as available. 



Cable Samples Express mail as soon as 
available. 



Cable samples may be shipped 
with the reels, if the address is 
the same as in Section 11. 



Express mail as soon as 
available. 



Release Reels 
for Shipment 



As soon as available Following verification of 
compliance by Seattle City Light 



Receive Cable Following verification of 
compliance by Seattle City Light 



Following matching of reels with 
CTR and check for visible 
shipping damage 



13. Plant Inspections 



Upon request, supplier shall provide sufficient notice for Seattle City Light or  
Seattle City Light’s representative to inspect the cable during any stage of manufacture 
or testing. 



14. Shipping 



Reels shall be shipped and delivered in the upright position (on the flange edges) on 
open flatbed trucks suitable for side unloading by forklift. Reels shall not be strapped or 
palleted. 
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15. Approved Manufacturers 



Approved manufacturers and plant locations are identified in the detailed material 
standard. 



16. References 



ANSI/ICEA P-45-482-2007; “Short Circuit Performance of Metallic Shields and Sheaths 
on Insulated Cables”; Insulated Cable Engineers Association, Inc.; 2007 



Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6015.00 
(john.shipek@seattle.gov) 



SCL Design Standard 9660.04, Properties of Medium Voltage Cables, 
September 16, 2010 



Wang, Quan; SCL Standards Engineer and subject matter expert for 6015.00 
(quan.wang@seattle.gov) 



Oki, Todd; SCL Quality Inspector and subject matter expert for 6015.00 
(todd.oki@seattle.gov) 
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1. Scope 



This material standard covers the detailed requirements 
for 15 kV, ethylene propylene rubber (EPR), three 
conductor triplexed cable used for the distribution of 
electric energy.   
Industry designation:  3-1/C 
This material standard applies to the following Seattle 
City Light stock numbers: 



 



Stock Number Size 
012735 500 kcmil 
623670 1000 kcmil 



2. Application 



Cable is intended for use on a nominal 13.8 kV, three-
phase, three-wire, delta, 60 Hz, power system. 
Important Note: For a cable fault occurring between two 
vaults, full fault current flows in the metallic shield from 
the fault location to the first splice vault nearest the 
source.  Because the phases of a 3-1/C cable are 
individually jacketed, adjacent metallic shields (or 
separately-pulled, bare ground conductors) cannot be 
counted upon to dissipate fault current. 



3. General Requirements 



This detailed material standard is to be used in 
conjunction with the latest revision of Seattle City Light 
Material Standard 6015.00, “Medium Voltage Cable – 
General.” 



4. Industry Standards 



Cable shall meet the requirements of the following 
industry standard:  ICEA S-94-649-2004 
Refer to Material Standard 6015.00 to obtain the 
appropriate revision date for other referenced industry 
standards. 



5. Construction 



5.1 General 



Unless indicated otherwise, all values cited below should 
be consistent with industry standards - they are repeated 
here for the convenience of the reader.  Values or 
requirements different from industry standards are 
identified with the symbol ▲.  In some situations, the ▲ 
symbol offers warning that special requirements are 
located in Material Standard 6015.00.   
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5.2 Conductor 



 Stock Number  



Requirement 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Diameter    
 minimum 1.095 in 1.095 in ICEA S-94-649, Section 2.5 



 nominal 1.117 in 1.117 in ASTM B8 



 maximum 1.139 in 1.139 in ICEA S-94-649, Section 2.5 



Metal copper copper ASTM B49 



Stranding type concentric-lay concentric-lay ASTM B496 



Class B B ASTM B8 



Stranding subtype compressed compressed ASTM B8 



Number of strands 37 61 ASTM B8 



Temper soft drawn, annealed 
prior to stranding 



soft drawn, annealed 
prior to stranding 



ASTM B3 



Lay, outer layer left hand left hand ASTM B3, Section 5.5.1 



Lay, successive layers reversed reversed ASTM B3, Section 5.5.1 



Sealant for stranded 
conductors 



required ▲ required ▲ ICEA S-94-649, Section 2.2 



5.3 Conductor Shield (Stress Control Layer) 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Thickness, minimum point 16 mil 20 mil ICEA S-94-649, Part 3 



5.4 Insulation 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Material ethylene propylene 
rubber (EPR), Class III 



ethylene propylene 
rubber (EPR), Class III 



ICEA S-94-649, Section 4.1 



Diameter   ICEA S-94-649, Section 2.5 
minimum point 165 mil 165 mil  



nominal 175 mil 175 mil ASTM B8 



maximum point 205 mil 205 mil ICEA S-94-649, Section 2.5 



Metal 100% 100% ICEA S-94-649, Section 4.3, Tbl  4-11 



Stranding type 110 kV crest 110 kV crest ICEA S-94-649, Section 4.3, Tbl  4-10 
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5.5 Extruded Insulation Shield 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Material discharge-free 
(thermosetting material) 



discharge-free 
(thermosetting material) 



ICEA S-94-649, Section 5.1 to 5.4.1.5 



Thickness    



minimum point 24 mil 24 mil ICEA S-94-649, Section 5.2 



nominal 60 mil 60 mil ICEA S-94-649, Section 5.2 



5.6 Metallic Shield 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Metal copper, uncoated or  
tin coated 



copper, uncoated or  
tin coated 



ICEA S-94-649, Section 6 



Type flat strap,  
helically applied ▲ 



flat strap,  
helically applied ▲ 



ICEA S-94-649, Section 6 



Number of straps 13 + 3, - 2 ▲ 23 + 3, - 3 ▲ SCL preference 



Cross-sectional area, 
minimum 



48,000 cmil ▲ 106,000 cmil ▲ SCL preference 



Water blocking components 
for metallic shield 



required ▲ required ▲ ICEA S-94-649, Section 6.6 



5.7 Jacket 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Material linear low density 
polyethylene (LLDPE) 



linear low density 
polyethylene (LLDPE) 



ICEA S-94-649, Section 7.1.1 



Color black black ICEA S-94-649, Section 7.1.1 



Type extruded-to-fill extruded-to-fill ICEA S-94-649, Section  7.2.1 



Thickness    
 minimum point 45 mil 70 mil ICEA S-94-649, Section 7.2.1, Tbl 7-10 



 maximum point 80 mil 120 mil ICEA S-94-649, Section 7.2.1, Tbl 7-10 



Maximum diameter  
over jacket 



1.55 in ▲ 1.99 in ▲ SCL preference 
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5.8 Sheath (Continuous Metallic Covering) 



Cable shall not be provided with a sheath. 



5.9 Assembly and Identification 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Red stripe identification required ▲ required ▲ ICEA S-94-649, Section 8.2.1.1 



6. Packaging 



 Stock Number  



Requirements 501273 623670 Reference 



Size 500 kcmil 1000 kcmil  



Reel type steel, fluted steel, fluted WC 26, Section 2.1.2 



Reel dimension    
 flange diameter, 



maximum 
96 in ▲ 96 in ▲ SCL preference 



 outside width, 
maximum 



68.00 in ▲ 68.00 in ▲ Due to maximum arm width of equipment 
at Seattle City Light, reels greater than 
68.00 inches cannot be accepted. 



 drum diameter, 
minimum 



42 in ▲ 42 in ▲ SCL preference 



 length per reel +10%, -
0% 



1800 ft ▲  SCL preference 



 length per reel +0%, -
10% 



1,200 ft ▲ 1,200 ft ▲ SCL preference 



 gross weight, 
maximum 



17,000 lb ▲ 17,000 lb ▲ SCL preference 



7. Issuance 



 Stock Number  



Requirements 012735 623670 Reference 



Size 500 kcmil 1000 kcmil  



Stock unit FT FT  
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8. Approved Manufacturing Plants - Manufacturers and Plant Locations 



General Cable/BICC Okonite Prysmian (formerly Pirelli) Southwire 



DuQuoin, IL Orangeburg, SC Abbeville, SC Carrollton, GA 
Malvern, AR Richmond, KY Prescott, ON, Canada Heflin, AL 
Marshall, TX Santa Maria, CA St. Jean Sur Richielieu, QC, Canada  



Moose Jaw, SK, Canada    



St. Jerome, QC, Canada    



9. References 



Shipek, John; SCL Standards Engineer, subject matter expert and originator of 6025.60 (john.shipek@seattle.gov) 











EXHIBIT A9 



SCL MATERIAL STANDARDS and SPECIFICATIONS 



 



SCL–DENNY SUBSTATION  TECHNICAL REQUIREMENTS 



HLY 023-185 (127359)  Exhibit A9 – SCL Material Specifications 



EMAT-02  Rev. A (09/03/13) 
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standards coordinator standards manager unit director 



H I G H  V O L T A G E ,  X L P E  I N S U L A T E D  C A B L E  -  G E N E R A L  



1.  Scope 



2.   Appl icat ion 



3.   Speci f ic  Requirements 



4 .   Industry Standards 



AEIC CS9-2006



ASTM B3-01



ASTM B8–04



ASTM B49-04



ICEA S-108-720-2004 



NEMA WC 26-2000



5.   Conf l ict  



6 .   Purchase Order  Informat ion 



































7.   Al ternat ive Proposals 



8 .   Construct ion and Rat ings 



8.1   General  
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8.  Construct ion and Rat ings 



8.1  General , continued 



Table 8.1 



Insulation
Material



Normal
Operation



Emergency
Overload



Short
Circuit



8.2  Conductor  



8 .3   Conductor  Shield 



8 .4   Insulat ion 








8.5  Extruded Insulat ion Shield 



8 .6   Metal l ic  Shield/Sheath 











8.7  Jacket  (Non-Metal l ic  Cover ing)  



8 .8   Assembly and Ident i f icat ion 



9.   Packaging 





















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9.  Packaging, continued 



Table 9.1 



Plant
Location



WC 26 Reel
Covering



10.  Test ing and Test  Methods 



11.  Documentat ion 



11.1 General  



11.2 Bidder’s  Data 
































11.2 Bidder’s Data, continued 



11.3 Except ions to Bidder ’s  Data 















11.4 Cert i f ied (Product ion)  Test  Reports 











































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11. Documentat ion 



11.4 Cert i f ied (Product ion)  Test  Reports,  
continued 



11.5 Cert i f ied Qual i f icat ion Test  Reports 



11.6 Plant  QA Processes 



12.  Cable Samples 



























Table 12.1 



Cable
Type



Sample
Requirements



13.  Product  Evaluat ion 



Table 13.1 



Subject/Event Action 



14.  Plant  Inspect ions 



15.  Shipping 



16.  Approved Manufacturers 



17.  References 



Cunningham, Bob



IEC 60840 Power Cables with Extruded Insulation and 
Their Accessories for Rated Voltages above  
30 kV (Um = 36 kV) up to 150 kV (Um = 170 kV) - Test 
Methods and Requirements;



Risch, Bob



Shipek, John
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1.  Scope 



This material standard covers the detailed requirements 
for 115 kV, 1000 kcmil, cross-linked polyethylene 
(XLPE), single conductor cable used for the 
transmission of electric energy.  



Industry designation: 1/C 



This material standard applies to the following Seattle 
City Light Stock Number: 



 



Stock Number 012799 



Size 1000 kcmil 



 



 



 



John Shipek 



 



 



 



John Barnett 



 



 



 



Pamela S. Johnson 



 



Cable joint and termination requirements are outside 
the scope of this Material Standard. 



Commission testing requirements of installed cable 
prior to energization are outside the scope of this 
Material Standard. 



2.   Appl icat ion 



Cable is intended for use on a nominal 115 kV, three-
phase, grounded, wye-connected power system. 



 



 



System 
Characteristics and 
Design Criteria Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Frequency 60 Hz SCL 



Operating  
voltage, ph-ph 



  



Nominal 115 kV SCL 



Maximum 121 kV SCL 



Basic Impulse 
Voltage (BIL) 



550 kV crest SCL 



Fault current   



Symmetrical 35 kA SCL 



Duration 30 cycles SCL 



Location wet SCL 



2.   Appl icat ion,  cont inued 



Seattle City Light assumes responsibility for 
determining the normal ampacity rating of cable. 



3.   General  Requirements 



This detailed material standard is to be used in 
conjunction with the latest revision of Seattle City 
Light Material Standard 6050.00, “High Voltage, XLPE 
Insulated Cable – General.” 



4.   Industry Standards 



Cable shall meet the requirements of the following 
industry standards:   



AEIC CS9-2006 – Specification for Extruded 
Insulation Power Cables and Their Accessories 
Rated Above 46kV through 345 Kvac 



ICEA S-108-720-2004 – Standard for Extruded 
Insulation Power Cables Rated Above 46 through 
345 kV 



Refer to Material Standard 6050.00 to obtain the 
appropriate revision date for other referenced industry 
standards. 



5.   Construct ion 



5.1   General  



Unless indicated otherwise, all values cited below 
should be consistent with industry standards - they 
are repeated here for the convenience of the 
reader.  Values or requirements different from 
industry standards are identified with the symbol 



.  In some situations, the  symbol offers 
warning that special requirements are located in 
Material Standard 6050.00.  
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5.   Construct ion,  cont inued 



5.2   Conductor  



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Diameter   



 minimum 1.095 in ICEA S-108-720, 
Section 2.5 



 nominal 1.117 in ASTM B8 



 maximum 1.139 in ICEA S-108-720, 
Section 2.5 



Metal copper ASTM B49 



Stranding type concentric-lay ASTM B8 



Class B ASTM B8 



Stranding 
subtype 



compressed ASTM B8 



Number of 
strands 



61 ASTM B8, Table 1



Temper soft drawn, 
annealed prior 
to stranding 



ASTM B3 



Lay, outer 
layer 



left hand ASTM B8,  
Section 5.5.1 



Sealant for 
stranded 
conductors 



not required or 
desired 



ICEA S-108-720, 
Section 2.2 



 



 



5.3  Conductor  Shield  
(Stress Control  Layer)  



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Thickness, 
minimum point 



20 mil ICEA S-108-720, 
Part 3, Table 3.1 



Material formulated 
with acetylene 
black  



SCL and AEIC 
CS9, Section 
2.2.2 



 



5.4  Insulat ion 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Material crosslinked 
polyethylene 
(XLPE) with no 
mineral fillers 



ICEA S-108-720, 
Section 4.1 



Approved 
material 
formulations 



specified in 
general Material 
Standard 



SCL 6050.00 



Thickness   



 minimum 760 mil SCL 



 nominal 800 mil ICEA S-108-720, 
Appendix F,  
Table F-1 



 maximum 840 mil SCL 



Basic Impulse 
Level (BIL) 



550 kV crest ICEA S-108-720, 
Section 4.3,  
Table 4-6 



 



 



5.5  Extruded Insulat ion Shield 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Material discharge-free 
(thermosetting 
material) 



SCL 



Thickness   



 minimum 
 point 



040 mil ICEA S-108-720, 
Section 5.2,  
Table 5-1 



 maximum 
 point 



100 mil ICEA S-108-720, 
Section 5.2,  
Table 5-1 
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5 .   Construct ion,  cont inued 



5.6   Metal l ic  Shield/Sheath 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Metal and type welded corrugated 
copper or 
laminated copper 
foil longitudinally 
folded and bonded 
to the jacket 



ICEA S-108-
720, Part 6 



Radial moisture 
barrier 



required  ICEA S-108-
720, Section 
6.4 



Water blocking 
components for 
metallic shield 



required  ICEA S-108-
720, Section 
6.5 



5.7  Jacket  (Non-Metal l ic  Cover ing)  



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Material linear low density 
polyethylene 
(LLDPE) 



ICEA S-108-720, 
Section 7.1.1 



Color black ICEA S-108-720, 
Section 7.1.1 



Thickness   



 minimum 
 point 



100 mil ICEA S-108-720, 
Section 7.2.1, 
Table 7-5 



 maximum 
 point 



160 mil ICEA S-108-720, 
Section 7.2.1, 
Table 7-5 



Semi-conducting 
coating 



required  AEIC CS9, 
Section 2.6.3 



Maximum 
diameter over 
jacket 



3.70 in  SCL preference 



5.8  Assembly and Ident i f icat ion 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Center strand 
identification 



not required  ICEA S-108-720, 
Section 8.1.1 



Sequential 
length marking 



required  ICEA S-108-720, 
Section 8.1.2 



 
6 .   Packaging 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Reel type steel fluted WC 26, Section 
2.1.2 



Flange 
diameter, 
maximum 



as specified on 
purchase order 



SCL preference 



Outside width, 
maximum 



as specified on 
purchase order 



SCL preference 



Drum diameter, 
minimum 



as specified on 
purchase order 



SCL preference 



Length per reel, 
+1.5, -0% 



as specified on 
purchase order 



SCL preference 



7.   Issuance 



Requirements Reference 



Stock Number 012799 SCL 



Size 1000 kcmil various 



Stock Unit FT SCL 



8.   Approved Manufacturers  



Brugg Cables, LLC 



General Cable / SILEC 



J-Power Systems (JPS) 



Prysmian 



Southwire Company/Forte Power Systems 



9.  References 



Cunningham, Bob; SCL Engineer, subject matter 
expert (bob.cunningham@seattle.gov) 



IEC 60840; Power Cables with Extruded Insulation 
and Their Accessories for Rated Voltages above  
30 kV (Um = 36 kV) up to 150 kV (Um = 170 kV) - 
Test Methods and Requirements; International 
Electrotechnical Commission; April 2004 (Edition 3)



Risch, Bob; SCL Engineer, subject matter expert 
(bob.risch@seattle.gov) 



Shipek, John; SCL Standards Engineer, subject 
matter expert and originator of 6050.10 
(john.shipek@seattle.gov) 
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1.  Scope 



This material standard covers the detailed 
requirements for 115 kV, 2500 kcmil, cross-linked 
polyethylene (XLPE), single conductor cable used for 
the transmission of electric energy.  



Industry designation: 1/C 



This material standard applies to the following 
Seattle City Light Stock Number: 



 



Stock Number 012801 



Size 2500 kcmil 



 



Cable joint and termination requirements are outside 
the scope of this Material Standard. 



Commission testing requirements of installed cable 
prior to energization are outside the scope of this 
Material Standard. 



2.   Appl icat ion 



Cable is intended for use on a nominal 115 kV, 
three-phase, grounded, wye-connected power 
system. 



 
System Characteristics 
and Design Criteria Reference



Stock Number 012801 SCL 



Size 2500 kcmil various 



Frequency 60 Hz SCL 



Operating  
voltage, ph-ph 



  



nominal 115 kV SCL 



maximum 121 kV SCL 



Basic impulse 
voltage (BIL) 



550 kV crest SCL 



Fault current   



symmetrical 35 kA SCL 



duration 30 cycles SCL 



Location wet SCL 



Seattle City Light assumes responsibility for 
determining the normal ampacity rating of cable. 



3.   General  Requirements 



This detailed material standard is to be used in 
conjunction with the latest revision of Seattle City Light 
Material Standard 6050.00, “High Voltage, XLPE 
Insulated Cable – General.” 



4.   Industry Standards 



Cable shall meet the requirements of the following 
industry standards:   



AEIC CS9-2006 – Specification for Extruded 
Insulation Power Cables and Their Accessories 
Rated Above 46kV through 345 kVAC 



ICEA S-108-720-2004 – Standard for Extruded 
Insulation Power Cables Rated Above 46 through 
345 kV 



Refer to Material Standard 6050.00 to obtain the 
appropriate revision date for other referenced industry 
standards. 



5.   Construct ion 



5.1   General  



Unless indicated otherwise, all values cited below 
should be consistent with industry standards - they 
are repeated here for the convenience of the 
reader.  Values or requirements different from 
industry standards are identified with the symbol 



.  In some situations, the  symbol offers 
warning that special requirements are located in 
Material Standard 6050.00.  



5.2  Conductor  



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Diameter   



 minimum 1.788 in ICEA S-108-720, 
Section 2.5 



 nominal 1.824 in ASTM B8 



 maximum 1.860 in ICEA S-108-720, 
Section 2.5 



Metal copper ASTM B49 
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5.   Construct ion, continued 



5.2  Conductor ,  cont inued 



Requirements Reference 



Stock Number 012801 SCL 



Stranding type concentric-lay ASTM B8 



Class B ASTM B8 



Number of 
strands 



127 ASTM B8, Table 
1 



Temper soft drawn, 
annealed prior 
to stranding 



ASTM B3 



Lay, outer 
layer 



left hand ASTM B8,  
Section 5.5.1 



Sealant for 
stranded 
conductors 



not required or 
desired 



ICEA S-108-720, 
Section 2.2 



 



5.3  Conductor  Shield (Stress Control Layer) 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Thickness, 
minimum point



30 mil ICEA S-108-720, 
Part 3, Table 3.1 



Material formulated 
with acetylene 
black  



SCL and AEIC 
CS9, Section 
2.2.2 



 



5.4  Insulat ion 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Material crosslinked 
polyethylene 
(XLPE) with no 
mineral fillers 



ICEA S-108-
720, Section 4.1



Approved 
material
formulations



specified in 
general Material 
Standard 



SCL 6050.00 



 



5.4  Insulat ion,  cont inued 



Requirements Reference 



Stock Number 012801 SCL 



Thickness   



 minimum 760 mil SCL 



 nominal 800 mil ICEA S-108-
720, Appendix 
F,  
Table F-1 



 maximum 840 mil SCL 



Basic Impulse 
Level (BIL) 



550 kV crest ICEA S-108-
720, Section 
4.3,  
Table 4-6 



 



5.5  Extruded Insulat ion Shield 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Material discharge-free 
(thermosetting 
material) 



SCL 



Thickness   



 minimum 
 point 



040 mil ICEA S-108-
720, Section 
5.2,  
Table 5-1 



 maximum 
 point 



100 mil ICEA S-108-
720, Section 
5.2,  
Table 5-1 



 



5.6  Metal l ic  Shield/Sheath 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Metal and type welded 
corrugated 
copper or 
laminated copper 
foil longitudinally 
folded and 
bonded to the 
jacket 



ICEA S-108-
720, Part 6 
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5.   Construct ion, continued 



5.6   Metal l ic  Shield/Sheath,  cont inued 



Requirements Reference 



Stock Number 012801 SCL 



Radial moisture 
barrier



required  ICEA S-108-
720, Section 
6.4 



Water blocking 
components for
metallic shield 



required  ICEA S-108-
720, Section 
6.5 



5.7  Jacket  (Non-Metal l ic  Cover ing)  



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Material linear low 
density 
polyethylene 
(LLDPE) 



ICEA S-108-
720, Section 
7.1.1 



Color black ICEA S-108-
720, Section 
7.1.1 



Thickness   



 minimum 
 point 



100 mil ICEA S-108-
720, Section 
7.2.1, Table 7-5



 maximum 
 point 



160 mil ICEA S-108-
720, Section 
7.2.1, Table 7-5



Semi-
conducting 
coating 



required  AEIC CS9, 
Section 2.6.3 



Maximum
diameter over 
jacket



4.32 in  SCL preference



5.8  Assembly and Ident i f icat ion 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Center strand 
identification 



not required  ICEA S-108-
720, Section 
8.1.1 



Sequential 
length marking 



required  ICEA S-108-
720, Section 
8.1.2 



6.   Packaging 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Reel type steel fluted WC 26, Section 
2.1.2 



Flange 
diameter, 
maximum



as specified on 
purchase order 



SCL preference 



Outside width, 
maximum



as specified on 
purchase order 



SCL preference 



Drum diameter, 
minimum



as specified on 
purchase order 



SCL preference 



Length per reel, 
+1.5, -0%



as specified on 
purchase order 



SCL preference 



7.   Issuance 



Requirements Reference 



Stock Number 012801 SCL 



Size 2500 kcmil various 



Stock Unit FT SCL 



8.   Approved Manufacturers  



Brugg Cables, LLC 



General Cable / SILEC 



J-Power Systems (JPS) 



Prysmian 



Southwire Company/Forte Power Systems 



9.  References 



6050.00; “High Voltage, XLPE Insulated Cable – 
General”; SCL Material Standard 



IEC 60840; Power Cables with Extruded Insulation and 
Their Accessories for Rated Voltages above  
30 kV (Um = 36 kV) up to 150 kV (Um = 170 kV) - Test 
Methods and Requirements; International 
Electrotechnical Commission; April 2004 (Edition 3) 



Risch, Bob; SCL Engineer, subject matter expert 
(bob.risch@seattle.gov) 



Shipek, John; SCL Standards Engineer, subject matter 
expert and originator of 6050.25 (john.shipek@seattle.gov) 
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1 1 5  K V ,  3 0 0 0  K C M I L ,  1 / C ,  X L P E  I N S U L A T E D  C A B L E  



1.  Scope 



This material standard covers the detailed 
requirements for 115 kV, 3000 kcmil, cross-linked 
polyethylene (XLPE), single conductor cable used for 
the transmission of electric energy.  



Industry designation: 1/C 



This material standard applies to the following 
Seattle City Light Stock Number: 



 



Stock Number 012958 



Size 3000 kcmil 



 



Cable joint and termination requirements are outside 
the scope of this Material Standard. 



Commission testing requirements of installed cable 
prior to energization are outside the scope of this 
Material Standard. 



2.   Appl icat ion 



Cable is intended for use on a nominal 115 kV, 
three-phase, grounded, wye-connected power 
system. 



 
System Characteristics 
and Design Criteria Reference



Stock Number 012958 SCL 



Size 3000 kcmil various 



Frequency 60 Hz SCL 



Operating  
voltage, ph-ph 



  



nominal 115 kV SCL 



maximum 121 kV SCL 



Basic impulse 
voltage (BIL) 



550 kV crest SCL 



Fault current   



symmetrical 35 kA SCL 



duration 30 cycles SCL 



Location wet SCL 



Seattle City Light assumes responsibility for 
determining the normal ampacity rating of cable. 



3.   General  Requirements 



This detailed material standard is to be used in 
conjunction with the latest revision of Seattle City Light 
Material Standard 6050.00, “High Voltage, XLPE 
Insulated Cable – General.” 



4.   Industry Standards 



Cable shall meet the requirements of the following 
industry standards:   



AEIC CS9-2006 – Specification for Extruded 
Insulation Power Cables and Their Accessories 
Rated Above 46kV through 345 kVAC 



ICEA S-108-720-2004 – Standard for Extruded 
Insulation Power Cables Rated Above 46 through 
345 kV 



Refer to Material Standard 6050.00 to obtain the 
appropriate revision date for other referenced industry 
standards. 



5.   Construct ion 



5.1   General  



Unless indicated otherwise, all values cited below 
should be consistent with industry standards - they 
are repeated here for the convenience of the 
reader.  Values or requirements different from 
industry standards are identified with the symbol 



.  In some situations, the  symbol offers 
warning that special requirements are located in 
Material Standard 6050.00.  



5.2  Conductor  



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Diameter   



 minimum 1.958 in ICEA S-108-720, 
Section 2.5 



 nominal 1.998 in ASTM B8 



 maximum 2.038 in ICEA S-108-720, 
Section 2.5 



Metal copper ASTM B49 
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5.   Construct ion, continued 



5.2  Conductor ,  cont inued 



Requirements Reference 



Stock Number 012958 SCL 



Stranding type concentric-lay ASTM B8 



Class B ASTM B8 



Number of 
strands 



169 ASTM B8, Table 
1 



Temper soft drawn, 
annealed prior 
to stranding 



ASTM B3 



Lay, outer 
layer 



left hand ASTM B8,  
Section 5.5.1 



Sealant for 
stranded 
conductors 



not required or 
desired 



ICEA S-108-720, 
Section 2.2 



 



5.3  Conductor  Shield (Stress Control Layer) 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Thickness, 
minimum point



30 mil ICEA S-108-720, 
Part 3, Table 3.1 



Material formulated 
with acetylene 
black  



SCL and AEIC 
CS9, Section 
2.2.2 



 



5.4  Insulat ion 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Material crosslinked 
polyethylene 
(XLPE) with no 
mineral fillers 



ICEA S-108-
720, Section 4.1



Approved 
material
formulations



specified in 
general Material 
Standard 



SCL 6050.00 



 



5.4  Insulat ion,  cont inued 



Requirements Reference 



Stock Number 012958 SCL 



Thickness   



 minimum 760 mil SCL 



 nominal 800 mil ICEA S-108-
720, Appendix 
F,  
Table F-1 



 maximum 840 mil SCL 



Basic Impulse 
Level (BIL) 



550 kV crest ICEA S-108-
720, Section 
4.3,  
Table 4-6 



 



5.5  Extruded Insulat ion Shield 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Material discharge-free 
(thermosetting 
material) 



SCL 



Thickness   



 minimum 
 point 



040 mil ICEA S-108-
720, Section 
5.2,  
Table 5-1 



 maximum 
 point 



100 mil ICEA S-108-
720, Section 
5.2,  
Table 5-1 



 



5.6  Metal l ic  Shield/Sheath 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Metal and type welded 
corrugated 
copper or 
laminated copper 
foil longitudinally 
folded and 
bonded to the 
jacket 



ICEA S-108-
720, Part 6 
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5.   Construct ion, continued 



5.6   Metal l ic  Shield/Sheath,  cont inued 



Requirements Reference 



Stock Number 012958 SCL 



Radial moisture 
barrier



required  ICEA S-108-
720, Section 
6.4 



Water blocking 
components for
metallic shield 



required  ICEA S-108-
720, Section 
6.5 



5.7  Jacket  (Non-Metal l ic  Cover ing)  



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Material linear low 
density 
polyethylene 
(LLDPE) 



ICEA S-108-
720, Section 
7.1.1 



Color black ICEA S-108-
720, Section 
7.1.1 



Thickness   



 minimum 
 point 



100 mil ICEA S-108-
720, Section 
7.2.1, Table 7-5



 maximum 
 point 



160 mil ICEA S-108-
720, Section 
7.2.1, Table 7-5



Semi-
conducting 
coating 



required  AEIC CS9, 
Section 2.6.3 



Maximum
diameter over 
jacket



4.86 in  SCL preference



5.8  Assembly and Ident i f icat ion 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Center strand 
identification 



not required  ICEA S-108-
720, Section 
8.1.1 



Sequential 
length marking 



required  ICEA S-108-
720, Section 
8.1.2 



6.   Packaging 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Reel type steel fluted WC 26, Section 
2.1.2 



Flange 
diameter, 
maximum



as specified on 
purchase order 



SCL preference 



Outside width, 
maximum



as specified on 
purchase order 



SCL preference 



Drum diameter, 
minimum



as specified on 
purchase order 



SCL preference 



Length per reel, 
+1.5, -0%



as specified on 
purchase order 



SCL preference 



7.   Issuance 



Requirements Reference 



Stock Number 012958 SCL 



Size 3000 kcmil various 



Stock Unit FT SCL 



8.   Approved Manufacturers  



Brugg Cables, LLC 



General Cable / SILEC 



J-Power Systems (JPS) 



Prysmian 



Southwire Company/Forte Power Systems 



9.  References 



6050.00; “High Voltage, XLPE Insulated Cable – 
General”; SCL Material Standard 



IEC 60840; Power Cables with Extruded Insulation and 
Their Accessories for Rated Voltages above  
30 kV (Um = 36 kV) up to 150 kV (Um = 170 kV) - Test 
Methods and Requirements; International 
Electrotechnical Commission; April 2004 (Edition 3) 



Risch, Bob; SCL Engineer, subject matter expert 
(bob.risch@seattle.gov) 



Shipek, John; SCL Standards Engineer, subject matter 
expert and originator of 6050.30 (john.shipek@seattle.gov) 
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7. SCL Material Standard No. 2903.1  



Marathon terminal Block 
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PAGE:
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REV:
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1 of 1
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR



BLOCK, TERMINAL
HEAVY DUTY, 600 VOLT



Terminal Blocks, of the configuration shown, shall have bodies of high-impact strength phenolic plastic
with the electrical characteristics shown in the table below. The terminal block shall be designed for
future installation of short-circuiting bars and multiple-circuit jumpers.



Terminal Bars shall be cadmium, nickel or tin plated copper and shall be removable. The bars shall be
designed to carry 45 amps continuously.



Screws shall be 10-32 X 1/2 inch, slotted washer head brass, cadmium, nickel or tin plated.



Nuts shall be brass knurled inserts securely anchored in the phenolic body.



Marking Strip. Each block shall be equipped with a 1/2 inch wide white vinylite marking strip.



Stock Unit :    Each



Stock No. Breakdown Rms. Max. Wire Dimensions - Inches Approved Manufacturers
Number Pts. Amps L-L L-G Size-AWG A B Marathon
290308 8 45 13.8kV 11kV 8 6-3/8 5-23/32 1608DJ
290310 12 45 13.8kV 11kV 8 * 8-11/32 1612DJ



* 9 + 0 to 9 - 1/16
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8. SCL Material Standard No. 2903.20 



Phoenix terminal Block 
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T E R M I N A L  B L O C K ,  D I N  M O D U L A R  S Y S T E M  
 
 
 



1. Terminal Blocks, of the configuration shown, shall 
mount to a DIN Rail system similar to the DIN EN 50 
022: 1977 35 mm x 15 mm. 



 Note: DIN stands for Deutsches Institut für Normung, 
the German Institute for Standardization. 



 For purposes of this standard the descriptions of the 
Phoenix brand “Clipline” Series, are used.  Other 
manufacturers of DIN rail terminal modular blocks are 
Weidmuller, Entrelec and Allen-Bradley. 



2. Construction:   



 The plastic bodies of the modules are made of 
Thermoplastic Polymide PA. 



 Metal parts shall be corrosion proof and made of a 
copper alloy, metal surfaces shall be protected by 
galvanic nickel or tin plating.  



3. Wire Size:  The terminal shall accommodate wire 
sizes of 24 – 10 AWG. 



4. Nominal voltage class shall be 600 Volt. 



 



5. Terminal Block Components 



 
 Fuse Ground Knife Disconnect One-Level 
 Terminal Terminal Terminal Terminal 
 Block Block Block Block 



 



 



 



 



 



 



 



 



 



 012611    
  012613 012614    
    012615 
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5. Terminal Block Components, continued 



Phoenix  SCL 



Component Description 



Cross 
Section, 
mm² 



Dimensions, 
mm Color Type 



Model/ 
Order 
No. 



Stock 
No. 



DIN Rail deep-drawn, high 
profile, unperforated, 
1.5 mm thick, aluminum



order designation:  
AL UNPERF 2000MM 



– 15 high,  
35 wide,  
2 meters 
long 



gray Al NS 35/15 1201756 012609 



End Clamp for supporting the 
electronic base.  If 
mounted vertically, two 
end clamps are 
required in each case. 



– – – E/UK 1201442 012610 



Fuse  
Terminal  
Block 



18 – 8 AWG 0.5 - 16 10.2 wide black USIG 0920083 012611 



Fuse Plug for cartridge fuse 
inserts 



– 5 x 20,  
5 x 25,  
5 x 30 



black ST - SI 0920229 012612 



Ground  
Terminal  



with screw connection 0.2 - 6 8.2 wide green-
yellow 



USLKG 6 N 0442079 012613 



Knife Disconnect  
Terminal  
Block 



with double test socket 
connection on both 
sides, 30 by 10 AWG 



0.2 - 2.5 6.2 wide gray 
 



blue 



UDK 4-MTK-
P/P 



UDK 4-MTK-
P/P BU 



2775210
 



2775223 



012614
 



012715 



One-Level Terminal 
Block 



with double connection 
on both sides, 30 by 10 
AWG 



0.2 - 2.5 6.2 wide gray 
 



blue 



UDK 4 
 



UDK 4-BU 



2775016
 



2775090 



012615
 



012716 



Ferrule with plastic sleeve – AWG #12 * AI 4 – 12 GY 3200959 012617 



  – AWG #14 * AI 2.5 – 12 GY 3200962 012618 



* color range in accordance with DIN 46228-4: 1990-09 
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9. SCL Material Standard No. 2805.0 



ABB Test Switch 
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S W I T C H ,  T E S T ,  6 0 0  V O L T ,  3 0  A M P  
 
 
 
 
 
 
 
 
 
 
 
 
 



1. Test Switches, of the configuration shown shall be semi-flush mounted. They provide fast, safe and reliable 
access to components and circuits on panel boards and switchboards without disconnecting existing wiring. All 
measurements and tests can be performed at the test switch, without taking any devices out of service.  



 Type FT-1 Switches and related Test Plugs have all the features necessary for applications involving the 
measurement of individual currents and voltages associated with substation instrumentation and protection 
devices. Specially designed for the measurement of potential elements, current elements, and make-before-
break short-circuit elements related to Current Transformer (CT) circuits.  



2. Terminals: Standard screw type terminals connections are located at the rear of the switch. The terminals are 
separated from each other by polycarbonate barriers that are part of the molded base. The barriers provide 
adequate insulation as well as adequate wiring space between terminals.  



3. Poles: combinations of 1 to a maximum of 10 individual poles or switch units. Each pole is identified by a letter 
(A to J), which is visible along the top of the base from left to right. The individual switch units are of a knife 
blade type. There are two different types of switch units available: potential poles and current poles. Potential 
poles (P), are configured as single, non-shorting knife blades for use in potential, trip, or control circuits. Current 
poles are configured in sets of two, (C-C), for use with current circuits; and consist of a current test jack, a 
shorting spring, a shorting blade, and a non-shorting blade.  



4. Reference:  ABB Descriptive Bulletin 41-077INTL, “Flexitest™ Switch Type FT-1 and FT-1X”, Effective 
February 2004, Supercedes DB 41-077 dated January 2004. 



5.  Stock Unit:  EA 



 



 



Dimensions, in. 
Approved Manufacturer and 
Catalog Numbers 



Stock  
Number 



Number 
Positions CT PT A B ABB 



012647 10 0 10 6.375 2.813 129A501G01 



012649 10 3 04 – – 129A514G01 
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10. SCL Standard No. E1-11/NGE-20 



Construction Guideline 
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FULL LOAD CURRENTS IN AMPERES –
SINGLE-PHASE CIRCUITS



Full Load Current = (kVA x 1000) / Circuit Voltage



kVA CIRCUIT VOLTAGE
120 240 480 2400 4160 14760



3 25.0 12.5 6.25 1.25 0.72 0.20
5 41.7 20.8 10.4 2.08 1.20 0.34



10 83.3 41.7 20.8 4.17 2.40 0.68
15 125 62.5 31.3 6.25 3.61 1.02
25 208 104 52.1 10.4 6.01 1.69



37.5 313 156 78.1 15.6 9.01 2.54
50 417 208 104 20.8 12.0 3.39
75 625 313 156 31.3 18.0 5.08
100 833 417 208 41.7 24.0 6.78
167 1392 696 348 69.6 40.1 11.3
250 2083 1042 521 104 60.1 16.9
333 2775 1388 694 139 80.0 22.6
500 4167 2083 1042 208 120 33.9



FULL LOAD CURRENTS IN AMPERES –
THREE-PHASE CIRCUITS



Full Load Current = (kVA x 1000) / (  3 x Circuit Voltage)



kVA CIRCUIT VOLTAGE
208 240 480 2400 4160 13800 26400



9 25.0 21.7 10.8 2.17 1.25 0.38 0.20
15 41.6 36.1 18.0 3.61 2.08 0.63 0.33
30 83.3 72.2 36.1 7.22 4.16 1.26 0.66
45 125 108 54 10.8 6.25 1.88 0.98
75 208 180 90.2 18.0 10.4 3.14 1.64



112.5 312 271 135 27.1 15.6 4.71 2.46
150 416 361 180 36.1 20.8 6.28 3.28
225 625 541 271 54.1 31.2 9.41 4.92
300 833 722 361 72.2 41.6 12.6 6.56
500 1388 1203 601 120 69.4 20.9 10.9
750 2082 1804 902 180 104 31.4 16.4



1000 2776 2406 1203 241 139 41.8 21.9
1500 4164 3608 1804 361 208 62.8 32.8
2000 5551 4811 2406 481 278 83.7 43.7
2500 6939 6014 3007 601 347 105 54.7
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11. SCL Standard No. E1 4/NGE-30 



Construction Guideline 
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ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR



PHASE RELATIONS FOR CITY LIGHT SYSTEM



Principal Transformations



Voltage Diagrams
Nominal Supply



High Voltage
Nominal Circuit



Low Voltage
1-2 230 KV Y 115 KV Y Notes
1-3 230 KV Y 26.4 KV Y
2-3 115 KV Y 26.4 KV Y 1. The symbol “o” at the top of each
4-5 26.4 KV ∆ 4.3 KV Y diagram is the common point for
12-14 4.3 KV ∆ 208/120 V Y UG all diagrams on this drawing.
5-6 2.4 KV1 Ø 120/240 V OH
8-16 230 KV Y BPA 115 KV Y PS 2. Nominal voltages per Construction
1-10 230 KV Y 34.5 KV Y Guideline E1-4.1 / NGE-40
11-13 13.8 KV ∆ 480Y/277 V Y UG Voltage Zones.
11-14 13.8 KV ∆ 208/120 V Y
12-13 4.3 KV ∆ 480/277 V Y UG Tertiary winding required.
4-27 26.4 KV ∆ 13.2KV ∆ BOE 2
3-7 15 KV 1 Ø 120/240 V OH
4-24 26.4 KV ∆ 13.8 KV Y U of W
4-28 26.4 KV ∆ 13.8 KV Y
2-11 115 KV Y 13.2 KV ∆
4-22 26 KV ∆ 480Y/277 V
4-23 26 KV ∆ 208Y/120 V
3-13 26 KV Y 480Y/277 V
3-14 26 KV Y 208Y/120 V
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July 16, 1984
September 30, 2003



ORIGINATOR STANDARDS COORDINATOR STANDARDS SUPERVISOR UNIT DIRECTOR



VOLTAGE ZONES
Scope.  This design standard establishes preferred Seattle City Light Department voltages of alternating current supply
systems from generator to points of utilization.
Nominal Voltages are a common designation for all systems whose operating voltages lie within the same general voltage
class.  This design standard is in agreement with nominal voltages set forth in Seattle City Light Department Requirements for
Electric Service Connection and the electric rates ordinance, latest revision.
Design Criteria Voltage Zone is that range of normal load condition voltages which shall be used as the basis for all system
design and operation.
Tolerable Voltage Zone is that range of normal voltages which may be experienced under unfavorable conditions of design or
operation.  Where it is shown that voltages between the design and tolerable zone cause customer trouble, all reasonable
measures shall be taken to correct the situation.
These voltage zones shall not be construed as indicating system or individual customer regulation.
Except as modified herein, ANSI C84.1-1982, American National Standards for Electric Power Systems and Equipment-
Voltage Ratings (60 Hz) are applicable.



Voltage Zones (City Light Practice)



Design Criteria



Nominal Voltage
Tolerable
Minimum Minimum Maximum



Tolerable
Maximum System Point



120/240 Secondary 115/230 116/232 124/248 127/254 Service Entrance



208Y/120  Secondary 199Y/115 201Y/116 214Y/124 220Y/127 Service Entrance



240/480 Secondary 230/460 232/464 248/496 254/508 Service Entrance



480Y/277 Secondary 460Y/265 464Y/268 496Y/286 508Y/293 Service Entrance



4160Y/2400 Primary 4088Y/2360 4157Y/2400 4330Y/2500 4434Y/2560 Primary Customer



13,800 Primary
(Network Service only) 13,200 13,420 13,750 14,080 Primary Customer



C
us



to
m



er



26,400 Overhead 24,550 24,950 26,650 27,300 Primary Customer



4160Y/2400
Primary/Overhead 4088Y/2360 4157Y/2400 4330Y/2500 4434Y/2560 Primary of Distr.



Transformer



4330Y/2500
Sec. Network U.G. 4160Y/2400 4226Y/2440 4360Y/2520 4434Y/2560 Primary of Distr.



Transformer



13,800 Primary
Sec. Network U.G. 13,200 13,420 13,750 14,080 Primary of Distr.



Transformer



26,400Y/15,000
Primary O.H. 24,550Y/14,174 24,950Y/14,405 26,650Y/15,386 27,300Y/15,762 Primary of Distr.



Transformer



4160Y/2400
Overhead Primary 4088Y/2360 4226Y/2440 4330Y/2500 4434Y/2560 Distribution Sub. Bus,



Regulated



13,800 Primary
Sec. Network U.G. 13,200 13,420 13,750 14,080 Substation Bus



26,400 Distribution 24,550 24,950 26,650 27,300 Rec. Sub. Bus



115,000 Transmission 113,000 115,000 118,800 119,750 Rec. Sub. Bus



230,000 Transmission 215,000 229,000 239,000 242,000 Rec. Sub. Bus



Sy
st



em



230,000 Transmission 220,000 230,000 242,000 242,000 Station Bus, Generating
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13. SCL Standard Specification Wiring Method 
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14. SCL  Standard Specification Meter Standard 
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1. GENERAL SCOPE OF SPECIFICATIONS 



 Furnish one Stationary Battery, battery rack, and Battery Charger, in accordance 
with this Specification and the applicable Condensed Specification Sheet(s). 



2. CODES and STANDARDS 



In addition to all applicable local, state, and Federal laws and codes, equipment 
shall comply with the following standards as applicable: 



 IEEE Standard 485 – Sizing Lead-Acid Batteries for Stationary Applications 



 NEMA PE-5 – Utility Type Battery Chargers 
 



3. SERVICE CONDITIONS 



 The battery and charging equipment will be connected to the nominally rated station 
direct current (DC) bus at all times, thus operating in parallel to supply all of the 
specified DC load for the substation. 



 The battery charger shall supply system demands under normal operating 
conditions; but, if for any reason the charging equipment ceases to operate, the 
battery shall supply the entire specified DC load for the time period specified in the 
applicable Condensed Specification Sheet(s). 



 The temperature of the battery room, for the purpose of this Specification, shall be 
considered to be as specified in the applicable Condensed Specification Sheet(s). 



4. TYPE AND RATING OF BATTERY 



 4.1 The battery to be furnished under this Specification shall be of stationary 
storage type and shall be suitable for communications or control applications 
as stated in the applicable Condensed Specification Sheet(s). 



 
 4.2 The rating of the battery, and its load cycle capability at the specified 



temperature, shall be as stated in the applicable Condensed Specification 
Sheet(s). 



 



5. CONSTRUCTION CHARACTERISTICS 



 5.1 The battery shall be composed of series-connected, flooded lead-acid, vent 
regulated cells, in clear plastic jars.  Lid to jar seal must pass the test in Section 
6.1.1.  Note that the so-called “Maintenance-Free" (sealed, valve regulated) 
cells are unacceptable. 



 
 5.2 The plate composition shall be lead-calcium type. 
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 5.3 Square solid lead battery posts are required in the area of the bolt connections; 
i.e., no horizontal copper inserts in the posts. 



 
 5.4 Cross-drilled holes are required in each battery post to facilitate the addition of 



bolt-on jumpers after batteries and lead straps are assembled in the rack. 
 



6. BATTERY TESTING 



 6.1 Acceptance Testing 
 
  6.1.1 Each jar is required to withstand a pressure test of 1.5 psig for 15 



seconds to ensure the integrity of the jar, cap, and post seals.  This test 
will be performed at the City Light Warehouse and all jars must pass 
before the Invoice Payment will be authorized. 



 
  6.1.2 After the battery is fully assembled and strapped in its rack(s), a capacity 



test will be run using the Alber Engineering BCT-2000 Test Unit.  The 
battery is required to meet 90 percent or greater of the battery 
manufacturer's specification rating, unless specified by manufacturer as 
100 percent on delivery.  This will be performed on site and within one 
(1) year of delivery.  The Invoice Payment Authorization will not be 
delayed by this test. 



 
 6.2 Periodic Testing 
 
  As part of a rigorous manufacturer's specified maintenance program the 



following tests will be performed: 
 
 
  6.2.1 Additional capacity tests will be run at approximately five-year intervals, 



at which time the battery is required to meet 80 percent or greater of the 
battery manufacturer's specification rating.  This requirement must be 
met until the battery is 16 years old. 



 
  6.2.2 Annual capacity tests will be run from battery age 16 years to 20 years 



during which time the battery will not drop below 80 percent of the 
battery manufacturer's specification rating. 



 



7. BATTERY RACKS 



 7.1 Frame configuration shall be as stated in the applicable Condensed 
Specification Sheet(s).  The rack will be designed so that when the cells are 
installed and strapped, the ENDS of all positive and negative plates are clearly 
visible to external inspection. 
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 7.2 Battery racks shall be all steel and be designed to meet International Building 
Code seismic site class D design coefficients. 



 
 7.3 Metal racks shall be treated for resistance to deterioration by the electrolyte 



and provided with non-conducting members directly supporting the cells. 
 



8. BATTERY ACCESSORIES 



 The following accessories shall be supplied with the batteries for each location 
indicated in the Condensed Specification Sheet(s): 



 
 8.1 Type 316 Stainless Steel connecting hardware consisting of one bolt (of 



sufficient length to expose two full threads when properly torqued), one nut, 
one lock washer, and two washers (1/8-inch thick with a 7/8-inch diameter) for 
each battery post;  



 
 8.2 One complete set of Flame Arresters, vent-mounted, center tube for specific 



gravity readings, and dust covers; 
 
 8.3 One portable hydrometer syringe; 
 
 8.4 One vent-mounted thermometer; 
 
 8.5 Cell lifting strap; 
 
 8.6 One set of plastic cell numbers; and 
 
 8.7 One pound NO-OXIDE type grease for terminals. 
 



9. TYPE AND RATING OF BATTERY CHARGER 



 The battery charger to be furnished under this Specification shall be fully automatic 
and type as specified on the Condensed Specification Sheet(s). 



 
 Constant voltage charger output shall be properly filtered to allow a maximum of 30-



mV ripple, with or without the battery connected (Battery "Eliminator" model), and 
shall have a capacity equal to or greater than the rating stated in the applicable 
Condensed Specification Sheet(s). 



 
 Supply voltage for the charger will be as specified on the Condensed Specification 



Sheet(s). Charger output voltage shall be regulated plus or minus one percent from 
no-load to full-load for any supply voltage within the range of plus or minus 10 
percent of rated voltage. 



 











Seattle City Light  Standard Battery and Charger Specifications 



 



May 17, 2007 5 Standard Specification 376_09-DE-DF 



 The charging equipment shall provide a floating charge to the battery and shall also 
supply the continuous load on the dc bus.  The battery charger shall thus be 
required to furnish system demands under normal operating conditions; but, if for 
any reason the charging equipment ceases to operate, the battery shall supply the 
entire specified dc load. 



 
 The charger equipment shall be such that the floating charge voltage will be 



automatically and accurately adjusted, and shall operate in a stable manner to 
maintain this voltage.  In addition, the charging equipment shall be capable of a 
higher charging rate, to be used only for equalizing and/or recharging after an 
emergency discharge.  This high charge rate shall be adjustable to a voltage of 2.33 
volts per cell.   



 
 The charger shall have internal circuitry to provide an adjustable output current limit 



of 110 percent of the charger rating. 
 



10. GENERAL REQUIREMENTS FOR CHARGER 



 10.1 All exposed wiring and terminals shall be suitably protected against possible 
shorts between terminals and/or cabinet. 



 
 10.2 The control of the floating voltage, equalizing charge voltage, and current 



limiting device shall be by a long-life transistorized voltage sensing control 
system.  The voltage sensing control system shall not be damaged or affected 
by switching or other surges of the ac or dc leads. 



 
 10.3 A manually-set 72-hour "equalizing charge" synchronous timer shall be 



provided to increase the charger's output to the adjustable preset "equalizing" 
voltage until the time is run out, at which time the output shall be automatically 
readjusted to the full float voltage. 



 
 10.4 The charger shall be equipped with the following accessories: 
 
  (a) Output voltmeter adjusted to 1 percent accuracy in the operating range; 
 
  (b) Output ammeter; 
 
  (c) Overload and short circuit protection shall be provided by circuit breakers, 



fully rated for the voltage type and amperage rating of the charger; i.e., 
DC-rated breaker on the output and AC-rated breaker on the input; 



 
   Minimum acceptable Interrupting Capacities shall be 5 kA  at 250 volts DC 



and 10 kA at 600 volts AC.  Bidder shall specify the make and model of 
breakers to be provided. 
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  (d) Disconnecting device in the supply circuit; 
 
  (e) The following alarm output relays shall be provided on all chargers to give 



remote annunciation (130-volt DC contacts required): 
 
     1.  No charge alarm 
     2.  AC failure alarm 
     3.  High voltage alarm 
     4.  Low voltage alarm 
 
   The following alarm output relay shall be provided on 130-volt charger 



only (130-volt DC contact required): 
 
     5.  Ground Detection Alarm. 
 
   It is desirable to have an adjustable time delay (10 to 600 seconds) for 



each of the alarm points.  This is to be bid as a separate item; 
 
  (f) On-Off indicating lights; and 
 
  (g) Devices as required to provide automatic operation. 
 



11. SPILL CONTAINMENT SYSTEM 



 11.1 The spill control system shall be compliant with current regulation requirements 
of the Uniform and/or International Fire Codes (UFC/IFC) and equipped with 
the following: 
 
(a)  Spill control barrier shall be 4” high and extend 1” beyond the furthest point 



of the rack.  System shall have a space saving design for maximum aisle 
width.  All components must be acid-resistant and flame retardant. 



 
(b) A flexible internal liner that fits properly inside the containment system. 
 
(c) Absorbent pillows for neutralizing the spilled electrolyte to a pH of 7.0-9.0 



and contain color indicators to differentiate between acidic and non-acidic 
exposures. 



 



12. GUARANTEES 



 The battery and charger shall be fully covered by manufacturer's warranty, which 
shall include: 



 
 12.1 Guarantee against defects in material and workmanship for battery and 



charger; 
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 12.2 Guaranteed 20-year life expectancy for battery under the requirements 



specified in Sections 5.1.2 and 5.2; 
 
 12.3 Agreement with the detailed testing program for battery in Section 5 for 



warranty verification; and 
 
 12.4 Agreement on the application of pro-rated credit for any Warranty Cell 



replacement, which shall be as follows: 
 
  12.4.1 Pro-rated credit will be calculated on a straight-line basis against the 



original discounted purchase price; and 
 
  12.4.2 The current List Price of the replacement battery shall be discounted by 



the same percentage, or greater, as the original bid discount (as 
specified in Section 14.2) and the credit from Section 11.4.1 will then be 
applied. 



 



13. DATA TO BE SUPPLIED BY BIDDER 



 The Bidder shall submit with the bid, for the information of the City, complete data 
covering the equipment proposed.  If standard drawings and/or standard published 
descriptive data are submitted, any modifications required and intended by the 
Bidder to meet the requirements of this Specification shall be clearly indicated.  This 
data shall include: 



 
13.1 Guaranteed performance curves substantiating the ability of the proposed 



battery to equal or exceed the design requirements in performance under the 
service conditions and loading specified herein.  Battery Discharge Curves 
will clearly show values for amperes (or ampere-hours) per positive plate for 
every time interval indicated in the Condensed Specification Sheet(s); 



 
 13.2 Descriptive details of the battery charging equipment, including dimensions, 



weight, and mounting details;  
 
 13.3 Details of the battery rack construction, arrangement, and installation 



dimensions, including earthquake protection provisions.  Independent 
laboratory certification (at manufacturer's expense) of the seismic zone 
adequacy of the rack may be required; 



 
 13.4 A statement of the manufacturer's guarantees for battery and charger 



outlined in Section 11; 
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 13.5 A statement of facts may be required as to Bidder's business and technical 
organization, financial resources, and plant available to be used in performing 
the contemplated work, including service facilities; and 



 
 13.6 Information which satisfactorily establishes that the Bidder has constructed, 



and has field experience with, equipment which is similar in size, capacity, 
construction, and requirements to those specified. 



 



14. MANUFACTURING AND SERVICE REQUIREMENTS 



 If the equipment in this proposal is to be manufactured by other than the Bidder, the 
Bidder shall include with the proposal a declaration by such manufacturer that said 
manufacturer will assume all obligations under the requirements of this Specification 
regarding the equipment supplied. The Bidder to whom award is made shall be 
understood, however, to be the prime Contractor and responsible for furnishing said 
equipment. 



 



15. STRUCTURE OF BIDS 



 15.1 All bids will clearly show the Current List Price minus the discount, if any, for 
a Net Bid Price (refer to “Bid Response” form). 



 
 15.2 The discount in Section 14.1 shall be clearly identified as a percentage for 



use in Section 11.4. 
 



16. COMPARISON OF BIDS 



 In order to properly compare bids, full compliance with the requirements of this 
Specification is essential.  Regardless of any statement by the Bidder concerning 
the intention of ability to comply, failure to submit drawings and data with the bid, or 
failure of such drawings or data to conform substantially to the requirements of the 
Specifications, may preclude consideration of the bid for award. 



 
 For the purpose of comparing bids to determine the lowest bid and best bid, 



consideration will be given to but not limited to the following items: 
 
 (a) The Bidders', or their suppliers', qualifications and experience; 
 
 (b) Drawings and data furnished with the Proposal; 
 
 (c) Bid Price, evaluated on the basis of normal life expectancy of the battery and 



the manufacturer's warranty; 
 
  (d) Differences in design and construction and other factors which affect the cost 



of installation, operation, and maintenance; and 
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 (e) Warranties and past compliance with same. 
 



17. DRAWINGS AND INSTRUCTIONAL MANUALS 



 As soon as possible after the award of the contract, but not later than thirty (30) 
days, the successful Bidder shall furnish one complete set (battery set with rack and 
charger) of drawings in AutoCAD 2006 (**.dwg) format. 



 
 These drawings shall completely describe the installation details, schematic, and 



wiring diagrams.  Typical diagrams showing many options available within the main 
frame are not acceptable.  Connection diagrams shall show relative orientation of 
equipment on as few drawings as possible.  The interwiring shall be clearly 
presented; use of separate wire lists and schedules shall be avoided. 



 
 Prior to or concurrent with equipment delivery, the successful Bidder shall furnish 



one (1) complete Maintenance/Service manual (included in the charger price) plus 
four (4) additional manuals.  The supply of the additional manuals shall be a 
separate bid item.  The manuals shall describe the installation, calibration, 
operation, and maintenance of the battery charging system and include all 
schematics, printed circuit board layouts, etc., to enable City Light technicians to 
troubleshoot down to the component level. 



 



18. DELIVERY 



 Delivery shall be made f.o.b. City Light Warehouse, 3613 - 4th Ave. S., Seattle, WA 
 98134. 



 
 One copy of all shipping notices and bills of lading shall be mailed directly to the 



Purchasing Services Division (see CORRESPONDENCE page in the Specification). 
 
 One (1) copy of shipping notices and/or bills of lading shall be mailed directly to the 



City of Seattle, City Light Department; 700 Fifth Ave. Room 3638, Seattle, WA  
98104, within 48 hours after shipment has been made. 











 



BID RESPONSE FORM  Standard Specification 376_09-DE-DF 



BID RESPONSE TO PRECEDING SPECIFICATIONS FOR __________________________ 



Make/Model of Battery: _______________________________________________________  
Make/Model of Charger offered: ________________________________________________  
Make/Model of Racks offered: __________________________________________________  
Make/Model of Spill Containment System offered: __________________________________  
Make/Model of DC Output Breakers offered: ______________________________________  
 DC Output Breaker rating: _______________________________________________  
Make/Model of AC Input Breakers offered: ________________________________________  
 AC Input Breaker rating: ________________________________________________  



 
PRICING: 



 Quote prices FOB destination, freight prepaid and included. 
 
1 ST Battery as specified $ ______________  
1 ST Battery Rack as specified $ ______________  
2 EA Chargers as specified $ ______________  
1 ST Spill Containment System as specified $ ______________  
1 ST Drawings, AutoCAD $ ______________  
4 EA Manuals, Charger $__________ea $ ______________  
 (In addition to one supplied with charger) 
 Total Bid Price: $ ______________  
 
Battery list pricing and discount percentage used to determine bid price as required by Sections 
15.1 and 15.2 of Standard Specifications: 
 Battery list price $ ______________  
 Discount $ ______________  
 Net bid price: $ ______________  
 
Option-1: Adjustable time delay alarms, 10-600 seconds, per Section 9.4e:  $ ___________  
Option-2: Independent laboratory certification of the seismic zone adequacy 
 on the battery racks offered, per section 12.3. $ ____________  



 
THE FOLLOWING SUBMITTALS MUST BE INCLUDED WITH BID: 



 1. Battery specifications, including applicable discharge rate curves 
 2. Rack and Spill Containment specifications 
 3. Charger specifications 
 4. Statement by manufacturer, assuming all obligations of specifications, if bidder is  
  other than the manufacturer.  
I have read and understand all specifications as listed on the preceding pages and: (check one) 
____Our bid prices are based on such specifications without exception. 
____Our bid prices are based on such specifications with exceptions as noted on separate 
attachment. 
 
Company: __________________________________________________________________  



Signature ______________________________________ Date _______________________  
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1. Introduction 
Seattle City Light (SCL) establishes and publishes facility ratings to assure the reliable planning and 
operation of the Bulk Electric System (BES).  The ratings are determined based on technically sound 
principles. SCL recognizes that facility ratings are essential for the determination of System 
Operating Limits.  
 
SCL’s Transmission Owner (TO) facilities are covered by this document.  See SCL’s GO-FAC-008-3 
for all related topics for Generation Owner (GO) facilities. 
 
The ambient temperature used by SCL for establishing equipment ratings is 0°C for Winter, 20°C for 
Spring/Fall, and 30°C for Summer. SCL equipment typically has longer emergency ratings, but SCL 
limits emergency ratings to 20 minutes due to the conductor ratings. SCL updates facility ratings for 
operating limitations, including temporary de-ratings of impaired equipment, in accordance with good 
utility practice.  
 
2. Facility Rating Methodology 



a. General Principles 
Note: Parenthetical comments starting with R refer to the requirement in the NERC Reliability Standard, FAC-008-3. 



 
This SCL document establishes the methodology for determining facility ratings (R3) of its 
solely and jointly owned facilities.  This document contains methodology (R3.1), underlying 
assumptions, design criteria, and methods (R3.2) to determine the equipment rating. The 
methodology establishes the ratings of the equipment that comprises the facility and is 
consistent with at least one of the following:  
 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating.  



 One or more industry standards developed through an open process such as Institute 
of Electrical and Electronics Engineers (IEEE) or International Council on Large 
Electric Systems (CIGRE).  



 A practice that has been verified by testing, performance history or engineering 
analysis.  



 
The underlying assumptions, design criteria, and methods used to determine the equipment 
ratings identified above, include identification of how each of the following were considered:  



 Equipment rating standards used in development of this methodology. (R3.2.1) 
 Ratings provided by equipment manufacturers or obtained from equipment 



manufacturer specifications. (R2.2) 



 Ambient conditions (for particular or average conditions or as they vary in real-time). 
(R3.2.3) 



 Operating limitations. (R3.2.4)  
 



The SCL process by which the rating of equipment that comprises a facility is determined by 
SCL subject matter experts based on good utility practice. (R3.4)  The scope of equipment 
addressed in this document includes transmission conductors, transformers, relay protective 
devices, terminal equipment, series and shunt compensation devices, and any other relevant 
BES equipment. (R3.4.1) SCL provides both Normal and Emergency Ratings. (R3.4.2) SCL 
facility ratings respect the most limiting applicable equipment rating of the individual 
equipment that comprises that facility. (R3.3) 
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b. Overhead Transmission Line Conductors 
The equipment rating methodology used to establish the ratings of the Overhead Line 
Conductors is consistent with: 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE 738, Standard for Calculating the Current-Temperature of Bare 



Overhead Conductors 
 A practice that has been verified by testing, performance history or engineering 



analysis 
 



SCL uses normal ratings and emergency ratings. The overall line rating respects the most 
limiting type of conductor that comprises that line. SCL uses PLSCADD and SAG10 for 
engineering analysis. 
 
Normal Ratings 
The maximum continuous loading of overhead lines is determined by the maximum 
conductor temperature.  The continuous overhead line rating are based on maximum 
conductor temperatures of up to 100°C.  The sag also varies with conductor temperature so 
that the allowable loading may be limited due to the conductor clearances. SCL uses IEEE 
738 to calculate current flow at the designated SCL Summer, Winter, and Spring/Fall ambient 
design temperatures. 
 
Emergency Ratings 
To determine the rating permitted for emergency operation SCL used engineering analysis.  
A step current increase is applied to an assumed pre-load steady state condition based on 
analysis of the historic line loading and is calculated such that the heat in the conductor will 
not exceed the 100% rated temperature for at least 20 minutes.  



 
c. Underground Transmission Conductors 
The equipment rating methodology used to establish the ratings or ampacity of the 
Underground Line Conductors is consistent with: 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards 
o AEIC Specification for High Pressure Pipe Type  



 A practice that has been verified by testing, performance history or engineering 
analysis 



o AIEE Paper 57-660, The Calculation of the Temperature Rise and Load 
Capability of Cable Systems, by J. H. Neher and M. H. McGrath. 



 
SCL uses normal ratings and emergency ratings. SCL uses engineering analysis to determine 
normal and emergency ratings. 



 
 
 











TO-FAC-008, Rev 4          December 26, 2012 
  
 



 - 3 -  



 
Underground transmission cables are rated using two methods, depending on the surrounding 
area:  



 Cables located in non-heavily urban areas 
 Cables located in heavily-urban areas; where heat sources, such as steam lines and 



other power cables, are in close proximity to underground transmission cables.  
 



In determining the underground transmission cable ampacity rating for cables in a non-
heavily urban area, the conductor temperature is based on the AEIC (Association of Edison 
Illuminating Companies) specifications. This specification makes assumptions on such 
factors as soil thermal resistivity, cable load factors, and cable installation depth. Per the 
AEIC specifications, the normal rating is the continuous rating of the cable and the 
emergency rating is the 300 Hr rating of the cable. 
 
In computing the underground transmission cable ampacity rating of cables in a heavily urban 
area, the conductor temperature is calculated using industry accepted software. This 
application calculates the cable ampacity, taking into consideration such cable characteristics, 
cable maximum operating temperature, factors as mutual heating caused by external heat 
sources, soil thermal resistivity, earth ambient temperature, cable installation depth, and load 
factor of all associated circuits. In heavily-urban areas, SCL uses the calculated 300 Hr rating 
of the cable for the normal rating and the calculated 100 Hr rating as the emergency rating. 



 
d. Substation Transformers 
The equipment rating methodology used to establish the ratings of the Substation 
Transformers is consistent with: 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE C57.91, Guide for Loading Mineral-Oil-Immersed Transformers and 



Step-up Voltage Regulators 
 A practice that has been verified by testing, performance history or engineering 



analysis 
 



SCL uses normal ratings and emergency ratings. Emergency ratings are the same as normal 
ratings, unless otherwise provided. SCL uses engineering analysis to determine normal and 
emergency ratings. 
 
Engineering analysis using PTLOAD (Power Transformer LOADing Software), developed 
by EPRI is used to calculate normal and emergency ratings when manufacturer ratings are not 
used. 



 
e. Relay Protective Devices 
The equipment rating methodology used to establish the ratings of the Relay Protective 
Devices is consistent with: 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 
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SCL uses normal ratings and emergency ratings. Emergency ratings are the same as normal 
ratings, unless otherwise provided. SCL uses manufacturer’s data for normal and emergency 
ratings. 
 
Relay protective devices are not directly connected to the BES but are connected indirectly 
through instrument transformers. Relay protective devices are specified, designed and applied 
for the full range of expected system conditions such as ambient air temperature and altitude. 
Relay protective devices will not impact facility ratings by virtue of their settings. SCL’s 
protective relay settings are in accordance with NERC Reliability Standard PRC-023 
(Transmission Relay Loadability).  SCL’s design philosophy is that the relay settings will not 
be the limiting factor on the transmission system transfer capability, and will be implemented 
to properly coordinate with neighboring Utilities, as required 
 
f. Series Compensation Equipment 
SCL does not currently have any series compensation equipment.  A rating methodology and 
tracking of ratings is not needed at this time.  If SCL were to install this equipment, it would 
not be the thermal limiting element. 
 
g. Shunt Compensation Equipment 
The equipment rating methodology used to establish the ratings of the Shunt Compensation 
Equipment is consistent with: 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE 18, Standard for Shunt Power Capacitors 
o IEEE 1036, Guide for the Application of Shunt Power Capacitors 
o IEEE C37.99, Guide for the Protection of Shunt Power Capacitors 



 A practice that has been verified by testing, performance history or engineering 
analysis 



 
SCL uses normal ratings and emergency ratings. Emergency ratings are the same as normal 
ratings, unless otherwise provided. SCL uses manufacturer’s data to determine normal and 
emergency ratings. 



 
 
 



h. Terminal Equipment 
Generally, terminal equipment is designed not to be the most limiting element of the facility.  
The facility rating respects the most limiting piece of equipment that comprises that facility, 
including terminal equipment. 



 



i. Substation Bus Conductors 
The equipment rating methodology used to establish the ratings of the Substation Bus 
Conductors is consistent with: 



 
 Ratings provided by equipment manufacturers or obtained from equipment 



manufacturer specifications such as nameplate rating 
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 Industry Standards   
o IEEE 605, Guide for Bus Design in Air Insulated Substations 
o IEEE 738, Standard for Calculating the Current-Temperature of 



Bare Overhead Conductors 
 A practice that has been verified by testing, performance history or 



engineering analysis 
 



SCL uses normal ratings and emergency ratings. Emergency ratings are the same as 
normal ratings, unless otherwise provided. SCL uses these IEEE standards to 
determine normal and emergency ratings. 



 
ii. High Voltage Circuit Breakers 
The equipment rating methodology used to establish the ratings of the High Voltage 
Circuit Breakers is consistent with: 
 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o ANSI C37.04, IEEE Standard Rating Structure 
o ANSI C37.06, Standard for Switchgear- AC High-Voltage Circuit 



Breakers Rated on a Symmetrical Current Basis- Preferred Ratings 
and Related Required Capabilities 



o ANSI C37.09, IEEE Standard Test Procedure for AC High-Voltage 
Circuit Breakers Rated on a Symmetrical Current Basis 



o IEEE C37.010b, Standard for Emergency Load Current-Carrying 
Capability 



o IEEE C37.010e, (Supplement to IEEE C37.010) 
 A practice that has been verified by testing, performance history or 



engineering analysis 
 



SCL uses normal ratings and emergency ratings. Emergency ratings are the same as 
normal ratings, unless otherwise provided. SCL uses these IEEE standards to 
determine normal and emergency ratings. 
 



 
iii. Current Transformers 
The equipment rating methodology used to establish the ratings of the Current 
Transformers is consistent with: 
 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE C57.13, Standard Requirements for Instrument Transformers  



 A practice that has been verified by testing, performance history or 
engineering analysis 



 
SCL uses normal ratings and emergency ratings. Emergency ratings are the same as 
normal ratings, unless otherwise provided. SCL uses manufacturer’s data to 
determine normal and emergency ratings. 
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iv. Substation Disconnect Switches 
The equipment rating methodology used to establish the ratings of the Substation 
Disconnect Switches is consistent with: 
 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE C37.30, Standard Requirements for High-Voltage Switches. 
o IEEE C37.37, Standard Loading Guide for AC High-Voltage 



Switches (in excess of 1000 volts). 
o IEEE C37.37a, Standard Loading Guide for AC High-Voltage Air 



Switches Under Emergency Conditions 
 A practice that has been verified by testing, performance history or 



engineering analysis 
 



SCL uses normal ratings and emergency ratings. Emergency ratings are the same as 
normal ratings, unless otherwise provided. SCL uses manufacturer’s data to 
determine normal ratings and these IEEE standards to determine emergency ratings. 
 
v. Substation Jumpers 
The equipment rating methodology used to establish the ratings of the substation 
jumpers is consistent with: 
 



 Ratings provided by equipment manufacturers or obtained from equipment 
manufacturer specifications such as nameplate rating 



 Industry Standards   
o IEEE 738, Standard for Calculating the Current-Temperature of Bare 



Overhead Conductors 
 A practice that has been verified by testing, performance history or 



engineering analysis 
 



SCL uses normal ratings and emergency ratings. Emergency ratings are the same as 
normal ratings, unless otherwise provided. The connector ratings meet or exceed the 
jumper ratings.  Normal and emergency jumper ratings are based on PLSCADD 
calculations and they can exceed 100°C. 



 



vi. Wave Traps 
SCL does not currently have any wave traps, also known as line traps.  A rating 
methodology and tracking of ratings is not needed at this time.  If SCL were to install 
this equipment, it would not be the thermal limiting element. 



 
vii. Primary Fuses 
SCL does not currently have any primary fuses.  A rating methodology and tracking 
of ratings is not needed at this time.  If SCL were to install this equipment, it would 
not be the thermal limiting element. 
 



3. Review of Facility Ratings and Methodology and Establishment of Facility Ratings 
SCL makes its facility ratings methodology available for inspection and technical review by those 
Reliability Coordinators, Transmission Operators, Transmission Planners and Planning Coordinators 
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that have responsibility for the area in which the associated Facilities are located, within 21 calendar 
days of receipt of a request. (R4) 
 
If a Reliability Coordinator, Transmission Operator, Transmission Planner or Planning Coordinator 
provides documented comments on its technical review of SCL’s facility ratings methodology, SCL 
shall provide a response to that commenting entity within 45 calendar days of receipt of those 
comments. The response shall indicate whether a change will be made to the facility ratings 
methodology and, if no change will be made to that facility ratings methodology, the reason why. 
(R5) 
 
SCL has facility ratings for its solely and jointly owned Facilities that are consistent with the 
associated facility ratings methodology or documentation for determining its facility ratings. (R6) 
 
4. Communicating Facility Ratings 
SCL shall provide requested information (R8) for its solely and jointly owned Facilities that are 
existing facilities, new facilities, modifications to existing facilities and re-ratings of existing facilities 
to its associated Reliability Coordinator, Planning Coordinators, Transmission Planners, Transmission 
Owners and Transmission Operators. When requested per the schedule (R8.1), SCL shall provide 
facility ratings (R8.1.1) and identify the most limiting equipment of each facility (R8.1.2) to the 
requesting entity.  
 
See the following SCL documents for the facility ratings: 



 115kV Facility Data and Ratings 
 230kV Facility Data and Ratings 



 
Within 30 calendar days (or a later date if specified by the requester), SCL shall provide data for any 
requested facility with a Thermal Rating that limits the use of facilities under the requester’s authority 
by causing any of the following: 1) An Interconnection Reliability Operating Limit, 2) A limitation of 
Total Transfer Capability, 3) An impediment to generator deliverability, or 4) An impediment to 
service to a major load center.  For impediment to service to a major load center, SCL shall identify 
the existing next most limiting equipment of the Facility (R8.2.1) and its thermal rating (R8.2.2). 



 
 
 
 
 
 
 
 
 
 











Limiting Elements Ratings
Norm Emer Last



Temp oC Temp oC MVA Amp MVA Amp MVA Amp MVA Amp MVA Amp MVA Amp Updated



BO-CA 115 BOTHELL CANAL 19.44 0.01832 0.09122 0.01771
2-300 SSAC Bundled Ostrich (Sum, Win Emer, Spr Emer); 
Disconnects (BO) (Win Norm, Spr Norm)



100 100 230 1156 238 1196 239 1200 288 1446 239 1200 256 1284 12/26/12



BO-NO 115 BOTHELL NORTH 14.61 0.01584 0.06568 0.01381
795 ACSR Mallard (Sum, Win Emer, Spr); Disconnects 
(BO and NO) (Win Norm)



100 100 216 1085 238 1194 239 1200 286 1434 232 1164 255 1280 12/26/12



BO-SH1 115 BOTHELL SHORELINE 1 11.27 0.01218 0.05005 0.01078
2-300 SSAC Bundled Ostrich (Sum, Win Emer, Spr Emer); 
Disconnects (BO and SH) (Win Norm, Spr Norm)



100 100 230 1156 238 1196 239 1200 288 1446 239 1200 256 1284 12/26/12



BO-SH2 115 BOTHELL SHORELINE 2 10.93 0.01272 0.04702 0.01073
2-300 SSAC Bundled Ostrich (Sum, Win Emer, Spr Emer); 
Disconnects (BO and SH) (Win Norm, Spr Norm)



100 100 230 1156 238 1196 239 1200 288 1446 239 1200 256 1284 12/26/12



BO-UN 115 BOTHELL UNIVERSITY 16.69 0.01740 0.07606 0.01560
795 ACSR Mallard (Sum, Win Emer, Spr); Disconnects 
(BO and UN) (Win Norm)



100 100 216 1085 238 1194 239 1200 286 1434 232 1164 255 1280 12/26/12



BO-VI 115 BOTHELL VIEWLAND 14.66 0.01552 0.06593 0.01387
2-300 SSAC Bundled Ostrich (Sum, Win Emer, Spr Emer); 
Disconnects (BO and VI) (Win Norm, Spr Norm)



100 100 230 1156 238 1196 239 1200 288 1446 239 1200 256 1284 12/26/12



CA-BR 115 CANAL BROAD ST 3.69 0.00261 0.01773 0.00869
954 ACSR Rail (Sum Norm, Win Emer); 4" Iron Bus (Sum 
Emer, Spr Emer); Disconnects (BR) (Win Norm, Spr 
Norm)



100 100 235 1180 248 1245 239 1200 311 1560 239 1200 277 1390 12/26/12



UN-BR 115 UNIVERSITY BROAD ST 3.14 0.00209 0.01452 0.01172
954 ACSR Rail (Sum Norm, Win Emer); 4" Iron Bus (Sum 
Emer, Spr Emer); Disconnects (UN and BR) (Win Norm, 
Spr Norm)



100 100 235 1180 248 1245 239 1200 311 1560 239 1200 277 1390 12/26/12



VI-CA 115 VIEWLAND CANAL 3.78 0.00284 0.01897 0.00322
954 ACSR Rail (Sum, Win Emer, Spr Emer); Disconnects 
(VI) (Win Norm, Spr Norm)



100 100 235 1180 259 1298 239 1200 311 1560 239 1200 277 1392 12/26/12



MA-US#1 115 MASS UNION 1 1.47 0.00209 0.00210 0.04226 810 kcm AL Self-contained UG cable (LPOF)* 48 300 hrs 78 390 92 460 78 390 92 460 78 390 92 460



MA-US#2 115 MASS UNION 2 1.45 0.00207 0.00207 0.04163 810 kcm AL Self-contained UG cable (LPOF)* 48 300 hrs 78 390 92 460 78 390 92 460 78 390 92 460



SH-NO 115 SHORELINE NORTH 4.93 0.00371 0.02496 0.00416
954 ACSR Rail (Sum Norm, Win Emer); 4" Iron Bus (Sum 
Emer, Spr Emer); Disconnects (SH and NO) (Win Norm, 
Spr Norm)



100 100 235 1180 248 1245 239 1200 311 1560 239 1200 277 1390 12/26/12



NO-UN 115 NORTH UNIVERSITY 2.51 0.00082 0.00378 0.12315 3000 kcm AL cable UG 85 300hrs 221 1110 243 1220 235 1180 256 1285 226 1135 248 1245



SH-VI 115 SHORELINE VIEWLAND 3.51 0.00264 0.01795 0.00293
954 ACSR Rail (Sum, Win Emer, Spr Emer); Disconnects 
(SH and VI) (Win Norm, Spr Norm)



100 100 235 1180 259 1298 239 1200 311 1560 239 1200 277 1392 12/26/12



CF6 115 GEN BANK 6 CFALLTAP 0.00 0.03080 0.39880 0.00000 Current Transformer NA NA 40 200 40 200 40 200 40 200 40 200 40 200 12/26/12
CF-LKY 115 CFALLTAP LAKE YOUNGS 17.70 0.03131 0.09635 0.01389 Current Transformer 90 90 120 600 120 600 120 600 120 600 120 600 120 600 12/26/12
LKY-FA 115 LAKE YOUNGS FAIRWOOD 3.30 0.00584 0.01798 0.00259 397.5 ACSR Chickadee 90 90 125 628 129 646 155 777 160 805 136 682 140 703 12/26/12



CF-RA 115 CFALLTAP RATTLESNAKE 0.70 0.00124 0.00390 0.00054 Disconnects NA NA 120 600 120 600 120 600 120 600 120 600 120 600 12/26/12



ST-SW 115 SO. TOLT STILLWATER   9.30 0.01646 0.04971 0.00744 397.5 ACSR Chickadee 90 90 125 628 129 646 155 777 160 805 136 682 140 703 12/26/12
MF-BN** 115 METALINE BOUNDARY 8.89 0.00786 0.04645 0.00723 795 ACSR Drake 100 100 214 1072 235 1179 257 1288 282 1417 229 1150 252 1265 12/26/12
EP-BR*** 115 EASTPINE EASTPINE BANK95 0.00 0.00159 0.09896 0.00000 East Pine 230/115 kV Transformer Bank 95 <24 hrs 4 hrs 180 906 209 1050 209 1050 238 1194 190 954 219 1098 06/01/11
EP-BR*** 115 EASTPINE BANK95 BROAD ST 2.38 0.00104 0.00418 0.08719 1750 kcm CU cable UG 300 hrs 100 hrs 218 1095 227 1140 229 1150 238 1195 223 1120 233 1170 06/01/11
MA-US-BR 115 BROAD ST UNION T 1.10 0.00048 0.00195 0.03797 1750 kcm CU cable UG 300 hrs 100 hrs 212 1065 221 1110 227 1140 236 1185 219 1100 229 1150 06/01/11
MA-US-BR 115 MASS UNION T 1.60 0.00070 0.00284 0.05523 1750 kcm CU cable UG 300 hrs 100 hrs 212 1065 221 1110 227 1140 236 1185 219 1100 229 1150 06/01/11
MA-US-BR 115 UNION SUB UNION T 0.11 0.00005 0.00020 0.00380 1750 kcm CU cable UG 300 hrs 100 hrs 212 1065 221 1110 227 1140 236 1185 219 1100 229 1150 06/01/11
MA-US#3 115 MASS UNION 3 1.55 0.00152 0.00307 0.03604 750 kcm AL cable UG 300 hrs 100 hrs 102 510 106 530 108 540 112 560 105 525 109 545 06/01/11



151.97 NOTES: 



MVA calculation is based on 115KV nominal voltage



Issue Date: * Ampere Rating @ 48ºC due to close proximity of steam main.



Revision Notes: Updated ratings for underground cables (CA-BR and UN-BR) ** Line leased to BPA.



                     Included generator tie line *** There is no low-side (115KV) breaker at East Pine substation. Bank 95 is in series with the EP-BR 115 kV



Updated emergency ratings      line with a 115KV breaker at Broad Street substation.



Updated ratings for terminal equipment



SCL System Planning Department Blue highlights: Value updated since last revision.



File location: O:\POOL\PRIVATE\System Planning\SCL Transmission Line Ratings\OFFICIAL RATINGS



Bpu



Transmission Lines



ID
From To



SCL 
Miles



12/26/2012



Summer 30oC Rating Spring 20oC RatingWinter 0oC Rating
Normal EmergencyEmergencyNormal Normal Emergency



SEATTLE CITY LIGHT 
115 kV FACILITY DATA & RATINGS



Total 115 kV line length in miles



Equipment or Wire Size



Conductor Temp



R1pu



SCL Per Unit Z, 100 MVA 



Name kV
X1pu
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17. SCL Relay Application Matrix 



  











SEATTLE CITY LIGHT 



RELAY APPLICATION MATRIX 
April 10, 2013 



 



 
PROJECT 



ITEM. 



 
RFL 
9745 



 
SEL 
311L 



 
SEL 
351 



 
SEL 
387 



 



 
SEL 



551 or 
487V1 



 
SEL 
587Z 



 
E/S 



86BF 



 
E/S 
86B 



 
E/S 
86C 



 
E/S 
86P 



 
E/S 
86T 



 



 
E/S 



86TTR 



 
TX/RX 



Tone Equ. 



 
1 



 
 



 
 



 
 
 



   
AS 



REQ. 



    
 
 
 



 
1 



 
Transmission 



PCB 



  
 
 



 
1 



 
 



  
 



 
1 



    
 
 
 



 
AS 



REQ. 



 
Transmission 



Line 



  
2 



 
 



    
 



    
 
 
 



 
1 



 
Substation 



Transformer 



    
2 



    
 



 
 



 
1 



 
1 
 
 



 



 
Bus 



  
 



    
2 



  
1 



   
 
 
 



 



 
Distribution 



Feeder 



   
2 



  
 



  
1 



   
 



 
 
 
 



 



 
Distribution 
Capacitor 



     
1 



    
1 



  
 
 
 



 



 
RFL 9745 =  CD50024   SEL 351 = 035175C4D546X2  (H. Mount)  SEL 311L =  0311L03CC4254X1XX     
 
SEL 387 = 03876Y4X536X4X1  SEL351 = 035179C4D546X2  (V. Mount)  SEL 551 = 05510W3X5314 (legacy protection only) 
 
SEL 587Z = 0587Z0X625312XX  SEL 487V1 = 0487V1X4151XC4X43474XXX (new era protection & control) 
 
E/S LOR (5-Deck) = 78PB05D-001 E/S LOR (10-Deck) = 78PB10D-001     
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CAD Requirements for Consultants  



General Requirements 



• All drawings shall be prepared using computer-aided drafting (CAD) software, 
current Seattle City Light (SCL) version of AutoCAD. Drawings shall use “Model 
Space” for drawing objects or elements, with the title blocks, revision notations, the 
consultant’s identifying information, and title information in “Paper Space.” 



• Drawings provided by the consultant shall be identified by the consultant in a block 
immediately to the left of the “Endorsements”, along with professional State of 
Washington engineer and/or architect stamp. Electronic engineer’s or architect’s 
stamps shall not be included in the electronic file unless agreed to by SCL. 



•  “Xrefs” or “attributed” objects in drawings shall not be used unless approved by 
SCL, and are subject to the conditions specified for Final Drawings (see 
requirements below). 



• Three dimensional (3D) drawings shall not be used unless specifically authorized 
by SCL. 



• All drawings become property of the City of Seattle when the work is complete, 
unless expressly agreed otherwise by SCL. 



• SCL will provide the consultant with SCL AutoCAD drawing templates, drawing 
numbers, subject headings, and location headings according to the SCL’s 
Electronic Documents Management System. Under NO circumstances shall the 
attributed title block (Paper Space) be “exploded.” 



Submittal Drawings 



• Submit prints of all drawings to SCL for review and comment in accordance with 
the consultant’s contract or agreement with SCL. Prints shall be full size, or, if the 
SCL Project Engineer agrees, a reduced size, if the print remains legible. Use the 
GenPS.ctb file for plotting. No drawing shall be considered “final” until all SCL 
comments have been resolved, and all design and construction changes have 
been incorporated into the drawing. Submittals may be made electronically if 
permitted by the agreement. 



• Provide one set of electronic AutoCAD files of all Submittal Drawings using a 
portable storage medium (e.g. CDs, USB flash drive, or FTP). The CAD files 
shall be SCL current AutoCAD version drawing files (.dwg). CAD drawing files 
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shall be named according to drawing numbers. For example, if a drawing number 
is D23456, the file name should be D23456.dwg. Contact the Project Engineer 
for drawing number assignments if using SCL drawing numbers. The drawings 
shall be free of any entities that are not displayed in the file, and purged of any 
references, blocks, styles, etc. 



• Provide drawings that completely define the work to be performed as required by 
the contract or agreement, sufficient not only for construction and installation, but 
also to document the facilities or equipment for testing, start up, maintenance, 
and future upgrades, modifications, and replacements. See the “List of Project 
Deliverables” (attached). 



Proposal or Bid Drawings 



• If proposal or bid drawings are being submitted with the consultant’s proposal or 
bid, they shall comply with the same requirements as submittal drawings. 



Final Drawings 



• Consultant shall provide one (1) set of full size prints, plotted using “Paper 
Space” with original signatures and seals on all drawings. These drawings shall 
incorporate all of the final design and “as-built” or “redline” changes. Drawings 
shall be of such quality that electronic scans or copies can be made without loss 
of details. 



• Provide one set of electronic CAD files of all the Final Drawings using a portable 
storage medium (e.g. CDs or USB flash drive, or FTP), complying with the same 
requirements as submittal drawings. 



• If “Xrefs” or attributed objects are used by the consultant (subject to agreement of 
SCL), all reference files required to generate the complete drawing shall be 
included on the portable storage medium furnished by the consultant when the 
work is complete.  



SCL Drafting Standards 



All drawings shall conform to SCL Drafting Standards as follows: 



• All drawings shall be drawn using SCL current AutoCAD version in Model Space, 
and be scaled to fit within the viewport in Paper Space. Multiple viewports may 
be created within Paper Space for objects with different scales. 



• Physical objects represented in Model Space shall be drawn full scale, or shall 
use the notation “NOT TO SCALE” if applicable, e.g. for details that are 
schematic in nature. 
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• All CAD drawings shall be ready to plot from Paper Space. Linetype scale 
(ltscale) and dimension scale (dimscale) should be set to 1. 



Note “defpoints layer” is a special layer that will not plot, but it is visible on the screen. 



• Use architectural units (feet, inches and fractions), as applicable, for all drawings 
except as follows: 



o Plot and site plans (and general arrangement drawings that use these as a 
base), which shall be in units of feet and decimals (increments of 0.01 foot) in 
accordance with NIST1 and SI2 standards. 



o Mechanical drawings, which shall be in inches and decimals or fractions of 
inches (or millimeters and decimals or fractions thereof) in accordance with 
ANSI/ASME Standard Y14.5M-1994, Geometric Dimensioning and 
Tolerancing.  



o Manufacturer’s drawings, which shall remain in whatever unit system is 
customarily used by the manufacturer unless otherwise specified in the 
purchase specifications. 



• All physical, layout-type drawings shall be oriented geographically with a north 
arrow representing true, geographic north. If “plan” north is different than true, 
geographic north, the angle of difference (surveying accuracy) shall be provided 
on a plot plan, site plan, or other appropriate plan drawing. Both geographic and 
plan “North” shall be either at the top or the left side of the drawing. 



• Plot plans (or other applicable plan drawings) shall indicate the location of survey 
monuments or benchmarks, providing state plane coordinates (Washington State 
Plane North) and elevation relative to North American Vertical Datum of 1988 
(NAVD). If “plan elevation” is used, indicate the NAVD reference elevation. 



• All entities in drawings shall be drawn with colors and linetypes set to 
“BYLAYER” only. Use the global linetype scale for the entire drawing. 



• Drawing Titles shall use the following three-line format: 
1. First Line:  General Description or Item 
2. Second Line: More Specific Description or Item 
3. Third Line:  Drawing Type (e.g. “Arrangement” or “Elementary”) 



Do NOT, under any circumstances, EXPLODE the attributed Titleblock. 



                                            
1 National Institute of Standards and Technology, which governs the standards for US Customary Units. 
2 Systéme Internationale, which is the International System of Units, or “metric” system. 
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SCL GenPS Drawing Templates 



Use the SCL GenPS Template for creating new drawings.  
This template contains all the SCL standard layers, text styles, dimension variables, and 
AutoCAD linetypes. Initial settings contained in this template are described in the 
following pages. These settings should not be changed without careful consideration of 
the purpose of making the change. 



Dimensioning 



By default, the GenPS Profile uses the GENPSSTANDARD Dimension Style. This may 
be modified, but the consultant is encouraged to use the GENPSSTANDARD settings, 
and select “Override” to temporarily change settings only if necessary. 



Linetypes 



A selection of line types is included in the GenPS Template. Each Layer is assigned a 
default line type, so in most cases, users can select a particular line type by choosing a 
corresponding layer, leaving the Linetype set to “By Layer,” and using the default “By 
Layer” settings. Additional layers shall be created and used for other Linetypes. 



Layer Colors 



Colors are assigned to each layer by names or by numbers (up to 255 different colors). In 
AutoCAD, standard names have been assigned to the first seven color numbers. All 
colors beyond number 7 are referred to by color number only. Colors are used to control 
the line width when the drawing is plotted. Color is also used to control pen position in 
pen-type color plotters. The pen position determines the pen widths and patterns. 



TABLE A-1 on the following page lists the seven standard colors and the corresponding 
width assignments that are standard at SCL. Do NOT use other colors or widths, so that 
consistent plot results can be maintained. 
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TABLE A-1 



STANDARD COLORS and PLOT WIDTHS 



Color Number Color Name Plot width, mm 



1 RED 0.18 



2 YELLOW 0.25 



3 GREEN 0.35 



4 CYAN 0.50 



5 BLUE 0.70 



6 MAGENTA 1.00 



7 WHITE 0.25 



NOTES to TABLE A-1 



The color white is automatically assigned to Layer 0, which is automatically 
created by AutoCAD, every time you begin a new drawing. By default, the 
color white will be automatically assigned to newly created layers, unless you 
make another selection. 



Other colors will plot at the default line width, 0.25 mm, unless you select a 
different width. 



Layers 



The GenPS Template includes 31 standard, predefined layers. Use these predefined 
standard layers without changing layer properties. Create new layers complying with the 
US National CAD Standard when other line types and properties are needed, such as 
for property line and benchmark data, topographic features, water resources, 
vegetation, pavements and other surfaces, or any other special features. Figure A-1 
shows the SCL standard layers. 
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FIGURE A-1 



SCL STANDARD LAYERS 



NOTE: 
When starting a new drawing, layer 0 will be set as the current layer. However, no objects shall 
be drawn with layer 0. Use layer 0 to insert blocks. This makes layer 0 as a Block Reference 
Layer when listing the block. The object entities are still in the layer in which they were originally 
drawn. Do not freeze layer 0. 
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Text Styles 



City Light standard text styles are included with the GenPS drawing template. The 
standard styles are listed in Table A-2. 



TABLE A-2 



SCL STANDARD TEXT STYLES 



Annotation Type Text Style Plotted Text Size 



Sheet Sizes A & B 



Plotted Text Size 



 Sheet Sizes C & D 



Titles HELV 0.1875 (3/16”) 0.25 (¼”) 



Subtitles HELV 0.1875 (3/16”) 0.1875 (3/16”) 



General Text, Call 
Outs 



Romans 0.09375 (3/32”) 0.125 (⅛”) 



Dimension Text Romans 0.09375 (3/32”) 0.125 (⅛”) 



All Other Notes Romans 0.09375 (3/32”) 0.125 (⅛”) 



Border Text Romans 0.09375 (3/32”) 0.09375 (3/32”) 



Special Symbols GreekS 0.09375 (3/32”) 0.125 (⅛”) 



NOTE: The following is applicable only if the consultant is revising existing City Light 
drawings: 



Several text styles that have been used in the past on City Light drawings have been 
retired, including “Hmkroy,” “City Light,” and “Notes.” Do not change to newer text styles 
on legacy drawings; attempting to do so will cause problems with text spacing and fit, etc. 
An exception is the older headings and labels using Hmkroy may be converted to 
“Romans” and put into layer Text50 or Text70. Also, Hmkroy may still be used to put 
“DDD” on old drawings, but use HELV for this purpose if Hmkroy is not available. 



There is a text style called “Standard” that is included with AutoCAD. This text style is 
not used by SCL. 
Use a Text Layer for all text to facilitate future editing. Standard SCL Text Layers are 
listed in Table A-3. 











  CAD Requirements for Consultants 



 A-9 
Seattle City Light 
Drafting Standards and Design Guidelines 
March 7, 2008 



 



TABLE A-3 



SCL STANDARD TEXT LAYERS 



Text Layer name Text Size Color Typical Applications 



7BORDER_TEXT 0.09375 (3/32”) Yellow Border Text (revision notes, etc.) 



DIM25TEXT 0.09375 (3/32”) Yellow Dimension Text (created automatically 
in DIM25 layer if using proper 
dimensioning tool procedures). 



TEXT25 0.0625 – 
0.09375” 



Yellow Device annotations in “tight” spaces. 



TEXT35 0.125 (1/8”) Green All general texts, notes, and labels 



TEXT50 0.15625 (5/32”) Cyan Subtitles, Large Labels. 



TEXT70 0.1875 (3/16”) Blue Titles and Headings 



A TEXT100 (magenta) layer may be created when needed for special purposes, e.g. 
construction notes (layer name “CNOTES”), on a drawing, etc, but this is not a standard 
SCL layer. 
Use the special text string %%U (or equivalent ASCII encoding) at the beginning and 
end of strings you want to underline. Do not draw the underline as a separate drawing 
object. 



TABLE A-4 



SPECIAL CHARACTERS 



Text String Symbol Description 



%%C ø “Phase” symbol 



%%D ° Degree symbol 



%%P ± Plus or minus symbol 



%%O…%%O OVERLINE To place a line above a text string 



%%U…%%U UNDERLINE To underline a text string 



Many other special symbols (Ω, the “ohm” symbol, for example) can be selected from 
the “@” list in the Multiline Text tool. Other symbols (e.g. μ, the “micro” symbol), can be 
selected from the “Other” palette of special characters. Use these for creating text like 
“μF” for “microfarads.” 
Note that use of certain special characters is required to comply with NIST and SI 
standards for units of measure. All text within the body of the drawing shall be vertical 
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UPPER CASE letters except for the symbols for units of measure, which shall use 
UPPER and lower case based on NIST3 and SI4 standards. 



Do not use text smaller than 0.0625 (1/16”) – layer TEXT25. Avoid using “Fit” to justify.  



Drawing Title Blocks and Borders 



The following are the five standard GenPS profile title block layouts for drawing titles 
and borders to be used when preparing AutoCAD drawings within the GenPS profile. 



Layout Description Sheet Size 
GenPS A A-size title and border 8½” x 11” 
GenPS B B-size title and border 11” x 17” 
GenPS C C-size title and border 17” x 22” 
GenPS D D-size title and border 28” x 40” or 30” x 42” 
ANSI-D ANSI-D size title and border 22” x 34” 



Additionally, some legacy drawings are “E” size, which is any drawing larger than one of 
the standard D-size drawings. Do not create any new “E” size drawings without 
authorization for special circumstances. When necessary to do so, a standard GenPS 
layout will be adapted to meet the requirements of the application. Contact SCL for 
assistance in such cases. 



All of the standard GenPS layouts are attributed blocks with defined text fields. The text 
shall be inserted and edited with the Edit Title Block Info utility on the GenPS Main tool 
bar. Do NOT under any circumstances edit attributed text fields by exploding the 
Title Block! 



When creating a new drawing, select one of the standard layouts; the rest may be 
deleted. Enter the titleblock information using the Edit Title Block Info utility. 



The corner marks at each corner of the border mark the sheet size. Use these as a 
guide for trimming sheets after plotting. 



                                            
3 National Institute of Standards and Technology, which governs the standards for US Customary units. 
4 Systéme Internationale, which is the International System of Units, or “metric” system. 
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Revision Blocks 



Identify every new revision of a drawing with a new revision block, including revision 0. 
These attributed standard blocks will be furnished by SCL for the consultant’s use. 
Select the appropriate revision block for the layout being used. 



REV-A in A-size 



REV-B in B-size 



REV-C in C-size 



REV-D in D-size and E-size. 



Using the 7BORDER_TEXT layer, 0.09375 (3/32”) text size, 90° alignment, and Single 
or Multiline text tool, insert a brief description of what was changed for the revision. 
Then set layer to 7BORDER, close it off with two parallel lines (offset by 1/32"). Use 
“Snap to nearest” to make certain the lines are snapped to the border lines. 



FIGURE A-2 



SAMPLE REVISION BLOCK 
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Symbols 



Use SCL standard symbols provided with the GenPS Template. Contact SCL if 
additional symbols are needed. 



Electrical Symbols shall generally comply with IEEE 315-1975, Graphic Symbols for 
Electrical and Electronics Diagrams, if no standard symbol has been provided by 
SCL. Use non-IEC symbols. 



Mechanical Symbols shall generally comply with applicable ASME standards. 



Seattle Public Utilities (SPU) and the Seattle Department of Transportation (SDOT) 
have their own standard symbols sets. These will also be provided to the consultant, if 
applicable. 



Blocks for Public Works Approval Stamp 



If this attributed block is required when preparing contract drawings, it will be furnished 
by SCL. 



Detail Drawings 



• Equipment layout: Provide equipment layout drawings showing the location, size 
and dimensions for all equipment, parts and components to be installed, built or 
constructed. 



• Wiring, Piping and Ducts: Wiring, conduit, ducts and piping drawings shall include 
all pertinent information to show the route, size, and material for wiring, conduit, 
piping, or duct work as appropriate. 



• Equipment Assembly drawings: Provide drawings showing equipment assembly 
detail and detailed connections between components, equipment and their 
appurtenances, so that when the construction or installation work is complete, the 
completed system will function as designed. 



• Other detailed Drawings: Provide detailed drawings indicating all visible 
interference and obstruction to the new installation or construction. Also provide 
drawings showing solutions to the interference or obstruction. Visible interference 
and obstruction is defined as object, parts or materials that are exposed and can be 
seen without removing permanent structures or materials. 



Requirements for Electrical Drawings 



Use IEEE C37.2 (latest active revision) Standard Electrical Power System Device 
Function Numbers and Contact Designations to designate all relay and control 
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equipment and devices on all electrical diagrams. Relays shall also indicate the specific 
relay manufacturer and model designation on connection diagrams. On elementary 
diagrams, provide the complete manufacturer’s model number in the drawing legend, 
uniquely identified with an IEEE device number and device-specific identifier. 



Use IEEE 100, The Authoritative Dictionary of IEEE Standards Terms for all 
electrical terms. 



Connection Diagrams: 



• Labeling of Devices: On connection drawings, designate devices with a two 
(2) letter code above and to the left of the device (e.g. AA, AB, AC, BA, BB, 
BC...CA, CB, CC, etc.) Devices shall also be marked with the IEEE device 
function number above and to the right of the device. Also, the model number 
of the equipment shall be indicated on or near the device. 



• Connections: Connection drawings shall show every point-to-point connection 
using the two (2) letter device designation described above, not the IEEE 
device function number. Provide space for showing and listing external cables 
to be installed by others. All external cabling shall be terminated on the terminal 
blocks. Interconnections from or to another drawing shall be referenced by 
drawing number and terminal block position. 



Elementary Diagrams: 



• Elementary Diagrams: Elementary diagrams shall conform to SCL 
standards as follows: 



• Terminal block connections, when practical, shall be shown. 



• A circle (A) shall be used to designate terminal points. 



• The two (2) letter designation for the terminal block shall be to the right 
of the circle and the terminal point number for the block as on the left. 



• Leaders for circuit and cable designations shall use layer Obj25. 



• Low voltage conductors (600 V and less) shall be represented using 
layer Obj35 (green). 



• Medium voltage conductors (4-35 kV) shall be represented using layer 
Obj50 (cyan). 



• High voltage conductors (120 and 240 kV) shall be represented using 
layer Obj70 (blue). 
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1. SCOPE 
1.1. This specification covers the technical requirements for the design, fabrication, testing, 



installation, and in-service performance of an outdoor Gas Insulated Switchgear (GIS) to 
be installed on a 115kV, 3 phase, 60 Hz, solidly grounded system. 



1.2. The Contractor shall furnish all equipment and material necessary to provide the 
complete GIS as shown on the functional one-line diagram, which will consist of 
disconnect switches, maintenance ground switches, circuit breakers, current transformers, 
voltage transformers, SF6 to underground cable terminations, buses, bellows, controls, 
cables for control, density monitors, platforms, special tools, spare parts and SF6 gas for 
initial filling.  All equipment and material shall be prefabricated, factory assembled, 
tested, and shipped in the largest practical assemblies. 



1.3. Two (2) transmission lines and three (3) transformers will connect to the GIS.  The two 
transmission circuits will be High Pressure Fluid Filled (HPFF) cable. The HPFF cable 
currently exists at the site and will be intercepted; one connect to the 115kV GIS and the 
other connected to the 115kV GIS which is integral to the Denny-Broad Street line 
reactor. The three transformer circuits will be new 115kV crosslink polyethylene (XLPE) 
cables. All lines will be routed through a cable vault below the GIS and terminate at the 
underside of the GIS.  



1.4. Assembled equipment shall be capable of withstanding electrical, mechanical, and 
thermal ratings of the specified system.  All joints and connections shall be able to 
withstand the forces of fault duty, expansion, vibration, contraction, and specified seismic 
requirements without deformation, malfunction, or leakage.  Equipment shall be capable 
of withstanding the specified environment. 



1.5. Optimized arrangements are required to reduce installation time, provide ease of 
operation, minimize maintenance and repair prices, and facilitate future additions as 
described in the specifications.  



1.6. Field assembly maintenance, cost of operation, and capitalized cost of maintenance 
during equipment life will be considered in bid evaluations.  To elicit a complete and 
uniform response from each bidder, mandatory technical requirements are provided in 
Master Specification. 



2. BUSSING AND STRUCTURES 
2.1. Thermal Expansion: Thermal expansion and installation alignment shall be considered in 



the design of the bus and the enclosure.  If required, expansion joints shall be provided 
with compensators for the enclosure and sliding plug-in contacts for the conductor. 



2.2. Support Insulators: Support insulators shall be used to maintain the conductor and 
enclosure in the proper relation.  Two types of support are required:  insulators-barrier 
insulators that are employed to isolate gas compartments, and non-barrier insulators that 
allow the gas pressure to equalize. 
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2.3. Connections: Connections between adjacent conductor sections shall be made by means 
of plug-in type contacts.  Shields shall be placed to capture metallic particles that may 
result from contact rubbing.  An access panel shall be provided near bus conductor plug-
in contacts for the purpose of ensuring that bus conductor is fully seated.  Field welding 
of the conductor is not acceptable, except when required for special cases of extension, 
repair, or retrofit. 



2.4. Conductors: Conductors shall be made of copper tubing suitable for the specified current 
and voltage ratings.  The enclosure shall be aluminum with all adjoining enclosures 
bolted or bonded together and grounded. 



2.5. Bolted, Gasketed Flange Connections: Shipping sections shall be joined in the field using 
bolted, gasketed flange connections of the enclosure.  Flanged connections shall have a 
gas seal between the flange surfaces.  A second seal ring, sealants, or other suitable 
means are required to protect the gas seal from the external environment.  Connections, 
including bolts, washers and nuts, shall be adequately protected from corrosion and shall 
be easily accessible with the proper tools. 



2.6. Field-Welded Connections: Where necessary, and agreed to by the owner, field-welded 
connections may be used between major fixed components to permit length and angular 
adjustments to compensate for construction tolerances.  Where field welding is used to 
join the enclosures, provisions shall be made and described to preclude the entry of 
foreign materials into the gas space. 



2.7. Design of Supporting Structures: The support structures shall be designed to seismic 
requirements outlined in MASTER SPECIFICATION.  Where required, structures to 
support the equipment, platforms, and walkways for operation and maintenance access to 
operating and monitoring devices shall be designed to permit access without use of 
special devices or portable ladders.   



3. CIRCUIT BREAKERS 
3.1. Circuit breakers shall be the SF6 gas-insulated type, dead tank design, and with the 



ratings as specified.  The breaker shall have ratings described in IEEE Std. C37.122, and 
specific ratings in accordance with other applicable ANSI standards.  The breaker shall 
be capable of performing the specific duty cycle without de-rating. The circuit breaker 
gas zone shall be independent from all other gas compartments 



3.2. Each circuit breaker shall be factory assembled, adjusted, and tested, and shall be shipped 
as a complete three-phase unit. 



3.3. At a minimum, each breaker and switch will have a control switch and local/supervisory 
switch located at the breaker for maintenance.   



3.4. The breaker shall include a suitable operating mechanism to assure proper opening and 
closing and shall permit checking adjustments and operating characteristics.  The 
mechanism shall be capable of reclosing within the time range specified in the standards.  
Dual trip coils and pole discrepancy tripping are required. 



3.5. Each circuit breaker shall be equipped with an operation counter.  The preferred 
arrangement for this device is to operate only during the opening cycle.  An indicator that 
shows the position of the contacts shall be provided.  All gauges, counters, and position 
indicators shall be readable by an operator standing near the equipment. 
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3.6. Each circuit breaker shall be furnished with electrically independent auxiliary switches.  
The auxiliary switches shall indicate the position of the circuit breaker mechanism.  A 
minimum of eight (8) “a” and eight (8) “b” contacts shall be provided for external use 
and wired to the LCC. 



3.7. Interlock Scheme: Interlocks or another suitable scheme shall be furnished to prevent 
incorrect sequential or simultaneous operation or equipment malfunction that might result 
in equipment damage or personal injury.   



4. DISCONNECT AND GROUNDING SWITCHES 
4.1. Operating Mechanisms 



4.1.1. Disconnect switches shall be three-pole, group-operated, no-load break, with 
one motor operating mechanism per three-pole position. Operating mechanisms 
are to be provided with position indication that may be color-coded, or the 
position may be spelled out. 



4.1.2. Grounding switches shall be three-pole, group-operated, no-load break, with 
motor operating mechanisms. 



4.1.3. For motor-operated disconnect and grounding switches, the control shall be 
electrically and/or mechanically uncoupled from the drive shaft when the switch 
is operated manually to prevent coincident power operation of the switch and 
the drive mechanism(s). 



4.1.4. Each disconnect and ground switch shall open or close only due to manual- or 
motor-driven operation.  The switch blade shall not move due to gravity or other 
means, even if a part fails.  Once initiated, the motor mechanism shall complete 
an open or close operation without requiring the initiating contact to be held 
closed. 



4.1.5. Each disconnect switch and grounding switch shall be furnished with 
electrically independent auxiliary switches.  The auxiliary switches shall 
indicate the position of the switch blades and shall be provided so that the 
contacts can be adjusted to be fully engaged and in proper alignment when in 
the closed position.  A minimum of eight (8) “a” and eight (8) “b” contacts shall 
be provided and wired to the LCC. 



5. VIEW PORTS 
5.1. Windows/View Ports: Windows and View Ports shall be provided to allow easy viewing 



of all breaker contacts, disconnect switch contacts, and grounding switch contacts. 
External position indicators shall also be provided.   



5.2. Ports shall be a minimum of 4” diameter, visibly accessible from an average height 
person standing adjacent to the gear. Video cameras or mirrors are not allowed. Each port 
shall be provided with a protective cover.  Ports and/or covers shall not be capable of 
holding precipitation which may inhibit viewing. Inspection viewports shall have 
removable covers to prevent damage of the actual viewport due to the elements or from 
abrasive action while cleaning the port for viewing. 



  











EXHIBIT A1 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-042 (127359)  GAS INSULATED SWITCHGEAR - 7 
EMAT – 02  REV. A (09/30/13) 



6. GROUNDING 
6.1. The Owner will provide 4/0 copper “pig tails” for the Contractor use in grounding 



Contactor provided equipment. GIS Ground Pad Terminals: Contractor Furnished GIS 
ground pad terminals shall be located to permit proper connection to the station ground 
grid and to minimize external bus enclosure voltage gradient to a safe limit. 



6.2. The GIS equipment shall be furnished with a complete above grade grounding system 
that will meet the current carrying requirements as outlined by IEEE 80 and NEC. Each 
GIS section, support structure, control/instrumentation cabinet, outdoor cable tray, cable 
shields, terminations shall be grounded. 



6.3. The grounding system current path shall be comprised of continuous copper.  The use of 
dissimilar metals is not accepted without the use of transition plates or tin plated 
connections. 



7. SURGE ARRESTERS 
7.1. All line terminations shall be protected by polymer housing, metal-oxide, station-class 



surge arresters. All arresters shall be designed, manufactured, and certified for operation 
in accordance with IEEE Standard C62-11. The arresters shall have a pressure relief 
capability such that failed arresters will withstand fault current rating in amperes or 
greater without violent disintegration. Pressure relief vent shall be positioned such that 
pressure relief will not damage any components or adjacent equipment. 



7.2. The arresters shall be one of the following styles: 1) ABB type PEXLIM Q; 2) GE 
Tranquell; or 3) Ohio Brass PVL/PVN 



7.3. Insulating bases shall be provided for insulating the arresters. Connectors for 4/0 copper 
wire shall be provided for connecting the arresters to the counters and the counters-to-
ground. A solid copper conducting path to ground shall be provided. 



7.4. Discharge counters shall be provided for each arrester. The counters shall have a five-
digit cyclometer dial and will register impulse discharges through the arrester of an 
amplitude of 40 amperes or greater. The counter shall be capable of five registrations per 
second and operate without any external power source. A TYCO Electronics, brand 
Bowthorpe EMP, type SC13/AC surge counter for purpose of monitoring surges and 
discharged currents during the surge events is acceptable. 



8. TRANSMISSION LINE TERMINATIONS 
8.1. Two (2) transmission lines and three (3) transformers will connect to the GIS.  The DN-



BR line will be HPFF and will be terminated at the GIS which is integral to the line 
reactor.  The DN-EP line will be HPFF and will be terminated at the GIS BAAH line up. 
All power transformer circuits will be new (XLPE) cables.  Line positions for the HPFF 
and XLPE circuits are shown on the One-Line Diagram in EXHIBIT E. 



8.2. Access: Suitable means of access shall be provided in each disconnect-switch and 
grounding-switch housing and mechanism for repair and/or maintenance of contacts. 



8.3. A low-voltage test provision may be supplied with a grounding switch to permit test 
voltages of up to 10 kV and up to 200 A to be applied to the conductor without removing 
SF6 gas or other components, except for ground shunt leads. 
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9. SF6 GAS SYSTEM 
9.1. The GIS shall be furnished with sufficient SF6 gas to pressurize the complete system in a 



sequential approach, one zone or compartment at a time, to the rated nominal density.  An 
additional quantity of gas shall be furnished as specified. 



9.2. The SF6 gas shall conform to ASTM D2472.  Recycled SF6 gas that conforms to 
specifications mutually agreed upon by the user and the equipment Contractor may also 
be used. 



9.3. Reuse or Recycling of Removed Gas: The Contractor shall provide guidelines or 
recommended practices for the reuse or recycling of SF6 gas removed from the 
equipment.  These guidelines shall be consistent with current industry practices, as they 
pertain to the effect of SF6 on global warming, i.e., SF6 gas shall be reused and recycled 
whenever possible, and never be unnecessarily released into the atmosphere. 



9.4. GIS Enclosure: The GIS enclosure shall be divided into several sections separated by 
gas-tight barrier insulators.  Each section shall be provided with the necessary piping and 
valves to allow isolation, evacuation, and refill of gas without evacuation of any other 
section.  Location of gas barrier insulators is to be clearly discernable outside the 
enclosure by a band of distinct color normally used for safety purposes. 



9.5. Gas Schematic Diagram: A gas schematic diagram shall be submitted for approval.  It 
shall include the necessary valves, connections, density monitors, gas monitor system and 
controls, indication, orifices, and isolation to prevent current circulation.  Means of 
calibrating density monitors without de-energizing the equipment shall be specified by 
the Contractor. 



9.6. Monitoring and Maintenance: For the purpose of gas monitoring and maintenance, the 
GIS shall be divided into individually monitored zones. 



9.7. Leakage Rate: The leakage rate of SF6 gas from an individual gas compartment shall not 
exceed 1% per year.  The total overall leakage rate from the GIS system shall not exceed 
0.5% per year. 



9.8. Alarms: Each gas zone shall be furnished with a gas monitoring device capable of 
signaling two adjustable, independent alarms.  Signaling shall be done by two sets of 
adjustable, electrically-independent contacts that operate at the alarm levels.  Low SF-6 
Gas Alarm points shall provide the following functions: 



9.8.1. First stage – Low SF6 Gas Pressure Alarm. 



9.8.2. Second stage – Low SF6 Gas Pressure Alarm - Trip Breaker & Block Close 
Operation. 



9.8.3. Third stage – Extreme Low SF6 Gas Pressure Alarm - Initiate External Isolation 
Tripping. 



9.9. Connections: Provisions shall be made for connecting density relay, the service cart, and 
moisture instrumentation to each one of the gas sections.  Gas connections must be 
compatible with DILO DN20 fittings. 
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9.10. New gaskets, sealant, and desiccant for permanent sealing of all field assembled joints 
and all access covers removed during assembly.  No gaskets are to be reused for any 
permanent seal broken or disturbed in the field.  If pressure relief devices are rupture 
disks or other self-destructive devices, then at least three spare discs and associated 
gaskets are to be provided and available during filling and testing of the equipment.  
Rupture disks and gaskets are also to be included as part of normal spare parts stock. 



9.11. Pressure Relief Devices: Pressure relief devices shall be provided with a shield and be 
vented to provide a safe environment for field personnel and for equipment during 
operation.  The bursting pressure of the relief device shall be effectively coordinated with 
the rated gas pressure and the pressure rise due to arcing as described in IEEE Std. 
C37.122. 



10. INSTRUMENT TRANSFORMERS 
10.1. Each instrument transformer shall be provided so that the enclosure current does not 



affect the accuracy or the ratio of the device or the conductor current being measured.  
Provision shall be made to prevent arcing across the enclosure insulation. 



10.2. Current transformers shall be rated for both protective relaying and metering accuracies.   



10.3. Current transformer secondary windings shall be terminated to shorting terminal blocks.  
It shall be possible to test each current transformer without the removal of gas.  The 
current transformer location, polarity, ratios, and accuracy shall be as specified and in 
accordance with IEEE Std. C57.13.  A nameplate shall be included that displays the 
relative locations of the current transformers as well as their ratings. 



10.4. Potential transformer secondary windings shall be terminated to terminal blocks.  It shall 
be possible to test each potential transformer without the removal of gas.  The potential 
transformer location, polarity, ratios, and accuracy shall be as specified and in accordance 
with IEEE Std. C57.13.  A nameplate shall be included that displays the relative locations 
of the current transformers as well as their ratings. 



11. LOCAL CONTROL CABINETS (LCC) 
11.1. LCC’s shall be furnished with a mimic bus and all controls. The LCC’s shall be installed 



in the Owner furnished control building. Installation shall include all cables to and from 
the GIS to the LCC’s with the exception of AC power. LCC’s shall include a Mimic Bus 
of the initial installation, with provisions for adding LCC’s for future installation 
including extension of the Mimic Bus. 



11.2. The Contractor shall furnish LCC’s for the GIS equipment.  Each cabinet shall be 
completely fabricated, wired, assembled, and tested at the factory.  Each cabinet 
furnished shall be fully equipped and completely wired to the terminal blocks for 
termination of circuit breaker and switch control, instrument transformer leads, 
indication, and gas alarm cables. 



11.3. Cabinet Guidelines: In general, each cabinet shall contain the following equipment for 
control, indication and protection of switches, and associated components: 



11.3.1. One set of open-close switches for each three-phase circuit breaker. 



11.3.2. One remote/local switch for each three-phase circuit breaker. 











EXHIBIT A1 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-042 (127359)  GAS INSULATED SWITCHGEAR - 10 
EMAT – 02  REV. A (09/30/13) 



11.3.3. One set of open-close push-buttons for each motor-operated switch shall not be 
located at the LCC and shall be located at the outdoor equipment. 



11.3.4. Control switches for AC and DC supply to each compartment. 



11.3.5. An annunciator panel with retransmit contacts. 



11.3.6. Terminal blocks and terminations for each gas density relay. 



11.3.7. Terminal blocks and terminations for electrical interlock contacts. 



11.3.8. Terminal blocks and terminations for alarm and miscellaneous remote-control 
circuits. 



11.3.9. Terminal blocks and terminations for instrument transformer leads.  A lead 
should be installed and terminated for each tap of multi-ratio current 
transformers. 



11.3.10. Terminal blocks and terminations for all required spare contacts. 



11.3.11. Terminal blocks and terminations for external control and protection.   



11.3.12. A total of 20% spare terminals shall be supplied. 



11.3.13. A ground bus shall be provided for the purpose of grounding shielded control 
cable shields.  The ground bus shall be manufactured from copper bar stock and 
have twelve (12) 10-32 tapped holes supplied with 10-32 brass screws.  A 
means to connect the ground bus to the users grounding system shall be 
provided. 



11.3.14. Refer to EXHIBIT F for Mimic Bus Drawings. 



12. TESTS 
12.1. The tests shall verify that all components of the GIS perform satisfactorily, both 



electrically and mechanically, at the specified ratings.  The tests shall establish that 
production sections have been properly assembled and that they have essentially the same 
characteristics as those sections subjected to design tests. 



12.2. Type Test: The following type tests shall be performed prior to equipment delivery. 



12.2.1. Impulse withstand voltage [basic impulse level (BIL) and switching impulse 
level (SIL), if applicable] 



12.2.2. Power frequency withstand voltage 



12.2.3. Circuit breaker and disconnect switch open-gap withstand voltage 



12.2.4. Rated continuous-current carrying tests 



12.2.5. Short-time current rating test 



12.2.6. Mechanical operation tests 



12.2.7. Pressure tests 



12.2.8. Circuit breaker tests 



12.2.9. Instrument transformer tests 



12.2.10. Disconnect switching tests 
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12.2.11. Grounding switch tests 



12.3. Production Tests: Production tests shall be made in the course of component assembly 
and at the complete or shipping assembly state.  Tests shall include, at a minimum, the 
following: 



12.3.1. Circuit breaker tests per IEEE Std. C37.09 



12.3.2. Pressure test on all individual enclosures and barrier insulators 



12.3.3. Gas leak tests of enclosure and barrier insulators, if applicable 



12.3.4. Mechanical operation test 



12.3.5. Low-voltage wiring test 



12.3.6. Voltage drop measurement of the conductor and contacts 



12.3.7. Power frequency withstand voltage 



12.3.8. Partial discharge test of insulators and/or shipping sections 



12.3.9. Instrument transformer tests 



12.3.10. Functional tests on control and indication circuits 



12.4. Field Tests: The following field tests shall be performed as a minimum requirement: 



12.4.1. Gas leakage test 



12.4.2. Operational test 



12.4.3. Gas moisture measurement 



12.4.4. Resistance test of conductor 



12.4.5. High-voltage tests 



12.4.6. Instrument transformer testing 



12.4.7. Control and installation wiring checks 



13. MISCELLANEOUS 
13.1. Mechanical Pad Lock: Mechanical pad lock accommodations shall be made on all 



operating mechanisms for lockout tag-out procedures. 



13.2. Proper Heater Operation: Heaters and thermostats shall be furnished if required in control 
cabinets and equipment housings to avoid condensation. 



13.3. Standard Manufacture: As much as possible, parts shall be of standard manufacture with 
interchangeable parts and assemblies. 



13.4. Any special tools, lifting devices, and gas manifolds necessary for erection that should be 
retained by the Owner for maintenance purposes. 



13.5. Stencil device designation on all switches and breakers.  Labeling shall be UV resistant 
flat black with 3 inch lettering, Times New Roman.  Actual breaker lettering to be 
provided during design. 



13.6. External Fixtures: The external fixtures shall be made of corrosion-resistant material and 
shall be capped where required. 
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13.7. The Contractor shall provide three cross sectional EMF graphs for the equipment at the 
main bussing, breakers and line terminations. 
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1. SCOPE 
1.1. This section of the Specification covers the requirements for the design, engineering, 



manufacturing, delivery, installation and field testing of a SF6 Gas insulated and cooled 
Reactor (GIR), and the associated supporting equipment. The GIR shall be provided 
complete with integrated Gas Insulated Switchgear (GIS) and shall be fully compatible 
with EXHIBIT A1 for manufacturing and spare parts. 



1.2. One terminal of the GIR will be connected to the Denny-Broad Street high pressure fluid 
filled (HPFF) line and the other terminal will be connected to the 115kV GIS using a new 
115kV crosslink polyethylene (XLPE) bus tie. All lines will be routed through a cable vault 
below the equipment and terminate at the underside of the GIS.  



1.3. Gas Insulated Series Reactor (GIR): The Series Reactor of which the magnetic circuit and 
windings are placed in an enclosure filled with insulating gas as both of insulating and 
cooling medium.  



1.4. The Manufacturer shall complete the following work as specified here-in. Adherence to the 
specification and to the associated work documents are required in order to define a 
complete product and the responsibilities associated with the installation process. 



1.4.1. Design, engineering, manufacturing, factory testing of the Series Reactor and all 
associated equipment. 



1.4.2. The GIS equipment for the gas insulated reactor shall be of the same model/style 
as the GIS for the 115kV breaker-and-a-half line up, EXHIBIT A1. 



1.4.3. LCC’s for the GIS associated equipment will be placed in the owner furnished 
control building.  Refer to EXHIBIT F for mimic bus drawings. 



2. TANK 
2.1. Construction:  



2.1.1. Equipment shall be provided with a steel tank of substantial construction, 
reinforced with fully enclosed sidewall braces with all seams and joints 
continuously welded on flat surfaces. The tanks shall be fluid tight, provided with 
covers, and tested to guarantee them free from leaks. 



2.1.2. The joints between the tank and cover, unless the design is such that the cover and 
top section of the tank are integral, and the joints between sections of the tank, 
shall be provided with suitable flanges, sufficient properly-spaced bolts, and 
gaskets so that the assembly will be oil tight. The tank cover and tank external 
features shall be sloped and designed to prevent water collection. Doming the 
cover by flexing and welding it to the main tank or other means that pre-stress the 
tank cover will not be allowed. Tank seam welds shall fully penetrate the inside of 
the tank. Gaskets between metal surfaces shall be set in grooves or held in position 
by retainers so arranged that all parts are metal to metal. The gaskets shall be 
made of resilient material which will not deteriorate under the SF6 from the inside 
and the exterior environmental elements. 
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2.1.3. At the option of the Contractor, the joint between the tank and cover or between 
tank sections may be welded, provided that the design of the joint is such as to 
prevent weld spatter from entering the inside of the tank. Submit for approval full 
information covering details of proposed welded joints together with details 
covering the method of removing the welded joints and rewelding in the field. 
Also furnish details of gaskets proposed to be furnished. 



2.1.4. Connection design of radiator to body of equipment shall be properly braced and 
supported in conformance with IEEE 693. The radiator shall not be supported on 
the foundation. 



2.2. Manholes: Each tank shall be provided with one or more manholes or handholes as 
appropriate in the tank cover and walls to permit unhindered access to inspect, repair, or 
remove current transformers, winding connections, and other devices that may require 
routine or emergency maintenance. Manholes shall be not less than 20 inches x 20 inches, 
or 21 inches in diameter to allow free entry. Handholes should be not less than 12 inches x 
24 inches or 16 inches in diameter. All manholes, handholes, and bushing openings shall 
have a flange to prevent water from entering the openings when individual covers are 
removed. Adequate number of manholes shall be provided on each equipment so as to 
allow access to the interior without lowering the oil below the top of the core. 



2.3. Guides: Suitable guides shall be provided for guiding the cores and windings as they are 
being removed from or lowered into the tank or for guiding the top section of the tank as it 
is removed or lowered over the core and coils. 



2.4. Pressure and Vacuum: The equipment tanks and any attached compartment that is 
subjected to normal operating pressures shall be designed and constructed to withstand, 
without leakage. Also, the equipment tank shall be designed and constructed to withstand 
full vacuum for vacuum filling and drying of the equipment in the field. All tanks, covers, 
valves, fittings, and piping affected by vacuum filling shall be of correct design and fit so 
that full vacuum filling can be achieved without sustaining damage or permanent 
deformation. 



2.5. Equipment Base: The bases of the equipment shall be manufactured to meet the 
requirements of IEEE Standard C57.12.10 and furnished without skids or wheels. Each 
equipment shall be provided with a structural steel supporting base designed for rolling, 
overturning and skidding in a direction parallel to either center line when completely 
assembled and full of oil. Suitable pulling eyes shall be provided. In addition, the 
equipment base shall consist of steel beams or rails that will allow it to be welded to steel 
anchor plates embedded in the foundation. Anchorages located at the exterior corners shall 
not be less than 80% of the length or width of the equipment. Base connections shall be 
centered at embed locations and constructed such that welds of base to embed plate can be 
made with welds all around. 



2.6. Provision for Fall Protection: Workers will be accessing the top of the equipment and 
require fall protection provisions. The Contractor shall provide a portable fall arrest system 
on top of each equipment. The fall arrest system shall consist of Part Numbers 17344 
(weld-on plate) and 16691 (UCL Advanced Portable Fall-Arrest System Anchor Post), by 
Unique Concepts Ltd., Tel. 204-694-7322. The fall arrest base plate shall be welded on top 
of each equipment tank with a ¼-inch fillet weld (all around). Locations for the base plates 
shall be similar to that shown on the attached Figure 1. 
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Figure 1: Example Fall Protection Plates 



 



2.7. Provisions for Handling 



2.7.1. Lifting Hooks, Eyes, and Bosses: Each equipment shall be equipped with suitable 
lifting hooks on the tank, lifting eyes on the cover, and jack ports, bosses, or lugs 
to permit raising the complete equipment filled with oil. The jacking bosses or 
lugs shall have a factor of safety of five (5.0) to allow for possible unequal jacking 
forces. All mounting bosses shall be welded on the inside of the tank as well as on 
the outside to prevent creation of areas for entrapment of foreign debris. 



2.7.2. Center of Gravity: Each equipment shall be so designed that the center of gravity, 
with or without oil as normally prepared for shipment, will not fall outside the 
base support members for a tilt of the base of fifteen (15) degrees from the 
horizontal. 



3. CORE 
3.1. The equipment core shall be constructed of high quality, non-aging, cold-rolled, grain-



oriented steel especially suited for the purpose. 



3.2. The core shall be carefully assembled and rigidly clamped to ensure adequate mechanical 
strength to support the windings, to prevent shifting of the laminations during shipment, 
and to reduce vibration to a minimum under operating conditions. Core joints shall be 
interleaved. 
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3.3. The core ground shall be external and shall not require entrance into the tank to disconnect 
the ground from the core.  The path for the core ground shall be properly insulated for core 
insulation testing. The equipments and accessories shall be designed and assembled in such 
a manner that they are free from undue or harmful vibration or any vibration that will cause 
avoidable noise 



4. WINDINGS 
4.1. The windings shall be made of such materials and assembled in a manner best suited for the 



particular application. The winding conductors shall be copper, and shall be continuous 
without splices. Proper consideration shall be given to all factors of service, SF6 insulation 
and cooling and coil characteristics. Coils shall be made up, shaped, and braced to provide 
for expansion, contraction, and shrinkage due to temperature changes and aging in service 
in order to avoid abrasion of insulation, and to provide resistance to movement and 
distortion caused by abnormal operating conditions. Adequate barriers shall be provided 
between windings and core and between high-voltage and low-voltage windings. End coils 
shall have additional protection against normal line disturbances. The entire design, 
construction, and treatment of the windings and their assembly on the core shall embody 
the latest improvement in the art and conform to best modern practice.  



4.2. The equipment shall be capable of withstanding without damage, for a period of two 
seconds, the mechanical and thermal stresses caused by external short circuits on the 
terminals of any winding with rated voltage maintained across the terminals of all other 
windings.  



5. TRANSMISSION LINE TERMINATIONS 
5.1. One terminal of the GIR will be connected to the Denny-Broad Street high pressure fluid 



filled (HPFF) line and the other terminal will be connected to the 115kV GIS using a new 
115kV crosslink polyethylene (XLPE) bus tie. All lines will be routed through a cable vault 
below the equipment and terminate at the underside of the GIS. Line positions for the 
HPFF and XLPE circuits are shown on the One-Line Diagram in EXHIBIT E. 



5.2. Access: Suitable means of access shall be provided in each disconnect-switch and 
grounding-switch housing and mechanism for repair and/or maintenance of contacts. 



5.3. A low-voltage test provision may be supplied with a grounding switch to permit test 
voltages of up to 10 kV and up to 200 A to be applied to the conductor without removing 
SF6 gas or other components, except for ground shunt leads. 



6. INSTRUMENT TRANSFORMERS 
6.1. Each instrument transformer shall be provided so that the enclosure current does not affect 



the accuracy or the ratio of the device or the conductor current being measured.  Provision 
shall be made to prevent arcing across the enclosure insulation. 



6.2. Current transformers shall be rated for both protective relaying and metering accuracies.   
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6.3. Current transformer secondary windings shall be terminated to shorting terminal blocks.  It 
shall be possible to test each current transformer without the removal of gas.  The current 
transformer location, polarity, ratios, and accuracy shall be as specified and in accordance 
with IEEE Std. C57.13.  A nameplate shall be included that displays the relative locations 
of the current transformers as well as their ratings. 



7. SF6 GAS SYSTEM 
7.1. The equipment shall be furnished with sufficient SF6 gas to pressurize the complete system 



in a sequential approach, one zone or compartment at a time, to the rated nominal density.  
An additional quantity of gas shall be furnished as specified. 



7.2. The SF6 gas shall conform to ASTM D2472.  Recycled SF6 gas that conforms to 
specifications mutually agreed upon by the user and the equipment Contractor may also be 
used. 



7.3. Reuse or Recycling of Removed Gas: The Contractor shall provide guidelines or 
recommended practices for the reuse or recycling of SF6 gas removed from the equipment.  
These guidelines shall be consistent with current industry practices, as they pertain to the 
effect of SF6 on global warming, i.e., SF6 gas shall be reused and recycled whenever 
possible, and never be unnecessarily released into the atmosphere. 



7.4. GIS Enclosure: The GIS enclosure shall be divided into several sections separated by gas-
tight barrier insulators.  Each section shall be provided with the necessary piping and valves 
to allow isolation, evacuation, and refill of gas without evacuation of any other section.  
Location of gas barrier insulators is to be clearly discernable outside the enclosure by a 
band of distinct color normally used for safety purposes. 



7.5. Gas Schematic Diagram: A gas schematic diagram shall be submitted for approval.  It shall 
include the necessary valves, connections, density monitors, gas monitor system and 
controls, indication, orifices, and isolation to prevent current circulation.  Means of 
calibrating density monitors without de-energizing the equipment shall be specified by the 
Contractor. 



7.6. Cooling System 



7.6.1. The cooling system shall be a one (1) stage forced cooling.  Each unit cooler and 
gas blower shall be separately mounted on the tank and provided with valves on 
cooling pipes to permit removal and replacement with the Series Reactor filled 
with SF6 insulated gas. 



7.6.2. The unit coolers and the gas blowers shall be designed and constructed to 
withstand both the vacuum and the maximum operating pressure of the Series 
Reactor and shall be provided with lift lugs/holes for overhead lifting.  



7.6.3. Fan motors of the unit coolers and gas blower motors shall have premium efficient 
totally enclosed electric motors.  Thermal overload protection shall be provided to 
each motor.   



7.7. Monitoring and Maintenance: For the purpose of gas monitoring and maintenance, the GIS 
shall be divided into individually monitored zones. 



7.8. Leakage Rate: The leakage rate of SF6 gas from an individual gas compartment shall not 
exceed 1% per year.  The total overall leakage rate from the GIS system shall not exceed 
0.5% per year. 
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7.9. Alarms: Each gas zone shall be furnished with a gas monitoring device capable of signaling 
two adjustable, independent alarms.  Signaling shall be done by two sets of adjustable, 
electrically-independent contacts that operate at the alarm levels.  Low SF-6 Gas Alarm 
points shall provide the following functions: 



7.9.1. First stage – Low SF6 Gas Pressure Alarm. 



7.9.2. Second stage – Low SF6 Gas Pressure Alarm - Trip Breaker & Block Close 
Operation. 



7.9.3. Third stage – Extreme Low SF6 Gas Pressure Alarm - Initiate External Isolation 
Tripping. 



7.10. Connections: Provisions shall be made for connecting density relay, the service cart, and 
moisture instrumentation to each one of the gas sections.  Gas connections must be 
compatible with DILO DN20 fittings. 



7.11. New gaskets, sealant, and desiccant for permanent sealing of all field assembled joints and 
all access covers removed during assembly.  No gaskets are to be reused for any permanent 
seal broken or disturbed in the field.  If pressure relief devices are rupture disks or other 
self-destructive devices, then at least three spare discs and associated gaskets are to be 
provided and available during filling and testing of the equipment.  Rupture disks and 
gaskets are also to be included as part of normal spare parts stock. 



7.12. Pressure Relief Devices: Pressure relief devices shall be provided with a shield and be 
vented to provide a safe environment for field personnel and for equipment during 
operation.  The bursting pressure of the relief device shall be effectively coordinated with 
the rated gas pressure and the pressure rise due to arcing as described in IEEE Std. 
C37.122. 



7.13. The Manufacturer shall furnish the required quantity of high-grade insulated sulfur 
hexafluoride gas to fill the main Series Reactor and its appurtenances completely.  Sulfur 
Hexafluoride shall be newly manufactured in accordance with IEC 60376 (for new SF6 
gas). 



7.14. With respect to the standards of performance requirements of the SF6 gas, the following 
conditions shall be met as published in the IEC publication: 



Impurity Type Max. Allowable Concentrations 
Air  2000 PPM  
CF4  2400 PPM 
Moisture  25 PPM 
Hydrolysable Fluorides (HF) 1 PPM 



7.15. During Series Reactor commissioning, the dew point of SF6 gas shall be measured.  



7.16. The Manufacturer shall furnish technical direction, written procedures for field gas filling 
of the Series Reactor. The Owner will provide the required equipment and support with 
qualified electrical and mechanical technical labor under the direction of the Supplier’s 
Technical Service Advisor. 



7.17. For transportation, the main Series Reactor tank shall be vacuumed and then filled with 
dry-air. All other gas filled tank (e.g. cable boxes, unit coolers, etc) shall also be sealed and 
filled with dry-air prior to transportation to the site. 
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7.18. The gas insulation system shall be furnished with a SF6 gas monitor system that shall 
consist of the following equipment, but not be limited to the following: 



7.18.1. Filling / Bleeding valve. 



7.18.2. Pressure sensor(s) 



7.18.3. RTD(s) for gas temperature 



7.19. Regarding gas temperature and gas pressure, the Series Reactor is equipped with the device 
which output electrical signals for them. The indication of gas temperature & pressure and 
the Series Reactor protection against an abnormality of gas temperature, gas pressure and 
gas density, is to be implemented in the substation control by Owner, using those signals. 



8. GROUNDING 
8.1. The Owner will provide 4/0 copper “pig tails” for the Contractor use in grounding 



Contactor provided equipment. One ground pad shall be welded to each of the four sides of 
the tank wall, on or near the base. These four pads shall be copper faced or stainless steel, 
NEMA Standard drilled and tapped, provided with clamp-type connectors for 500-
750MCM bare stranded copper ground conductors, and shall meet the requirements of 
Section 5.5 of IEEE Standard C57.12.10. 



8.2. The equipment shall be furnished with a complete above grade grounding system that will 
meet the current carrying requirements as outlined by IEEE 80 and NEC. Each GIS section, 
support structure, control/instrumentation cabinet, outdoor cable tray, cable shields, 
terminations shall be grounded. 



8.3. The grounding system current path shall be comprised of continuous copper.  The use of 
dissimilar metals is not accepted without the use of transition plates or tin plated 
connections. 



9. SURGE ARRESTERS 
9.1. All windings shall be protected by polymer housing, metal-oxide, station-class surge 



arresters. All arresters shall be designed, manufactured, and certified for operation in 
accordance with IEEE Standard C62-11. The arresters shall have a pressure relief capability 
such that failed arresters will withstand fault current rating in amperes or greater without 
violent disintegration. Pressure relief vent shall be positioned such that pressure relief will 
not damage any components of the equipment or adjacent equipment. 



9.2. The arresters shall be one of the following styles: 1)  ABB type PEXLIM Q; 2) GE 
Tranquell; or 3) Ohio Brass PVL/PVN 



9.3. Insulating bases shall be provided for insulating the arresters. Connectors for 4/0 copper 
wire shall be provided for connecting the arresters to the counters and the counters-to-
ground. A solid copper conducting path to ground shall be provided. 



9.4. Details of surge arresters to be supplied shall be provided. These include manufacturer, 
catalog number, and characteristics. 
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9.5. Discharge counters shall be provided for each arrester. The counters shall have a five-digit 
cyclometer dial and will register impulse discharges through the arrester of an amplitude of 
40 amperes or greater. The counter shall be capable of five registrations per second and 
operate without any external power source. A TYCO Electronics, brand Bowthorpe EMP, 
type SC13/AC surge counter for purpose of monitoring surges and discharged currents 
during the surge events is acceptable. 



10. LOCAL CONTROL CABINETS (LCC) 
10.1. LCC’s shall be furnished with a mimic bus and all controls. The LCC’s shall be installed in 



the Owner furnished control building. Installation shall include all cables to and from the 
GIS to the LCC’s with the exception of AC power. LCC’s shall include a Mimic Bus of the 
initial installation, with provisions for adding LCC’s for future installation including 
extension of the Mimic Bus. 



10.2. The Contractor shall furnish LCC’s for the GIS equipment.  Each cabinet shall be 
completely fabricated, wired, assembled, and tested at the factory.  Each cabinet furnished 
shall be fully equipped and completely wired to the terminal blocks for termination of 
circuit breaker and switch control, instrument transformer leads, indication, and gas alarm 
cables. 



10.3. Cabinet Guidelines: In general, each cabinet shall contain the following equipment for 
control, indication and protection of switches, and associated components: 



10.3.1. One set of open-close switches for each three-phase circuit breaker. 



10.3.2. One remote/local switch for each three-phase circuit breaker. 



10.3.3. One set of open-close push-buttons for each motor-operated switch shall not be 
located at the LCC and shall be located at the outdoor equipment. 



10.3.4. Control switches for AC and DC supply to each compartment. 



10.3.5. An annunciator panel with retransmit contacts. 



10.3.6. Terminal blocks and terminations for each gas density relay. 



10.3.7. Terminal blocks and terminations for electrical interlock contacts. 



10.3.8. Terminal blocks and terminations for alarm and miscellaneous remote-control 
circuits. 



10.3.9. Terminal blocks and terminations for instrument transformer leads.  A lead should 
be installed and terminated for each tap of multi-ratio current transformers. 



10.3.10. Terminal blocks and terminations for all required spare contacts. 



10.3.11. Terminal blocks and terminations for external control and protection.   



10.3.12. A total of 20% spare terminals shall be supplied. 



10.3.13. A ground bus shall be provided for the purpose of grounding shielded control 
cable shields.  The ground bus shall be manufactured from copper bar stock and 
have twelve (12) 10-32 tapped holes supplied with 10-32 brass screws.  A means 
to connect the ground bus to the users grounding system shall be provided. 



10.3.14. Refer to EXHIBIT F for Mimic Bus Drawings. 
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11. REACTOR CONTROL CABINET 
11.1. Wiring from all cooling equipment, protection device, meters and current transformer shall 



be connected to Owner’s monitoring and auxiliary power system via terminal blocks in the 
control cabinet.   



11.2. The Supplier shall include in the control cabinet all necessary circuit breakers, magnetic 
motor starters, overload protection, other control devices required for proper operating of 
the Series Reactor cooling equipment furnished.  



11.3. The Supplier shall finish all wiring from the control cabinet to the cooling equipment, 
accessories and devices at site. 



11.4. The power wiring associated with the cooling equipment, accessories and devices shall be 
600 volt minimum rated and shall be armored cables.  A permanent identification label 
shall be attached to each wire at all points of connections. 



11.5. Mounted in the terminal cabinet and other connection enclosures shall be terminal blocks. 
For connections the terminal blocks shall be 600 Volt class with indications indentifying 
internal and external wiring. Terminal blocks for current transformers secondary 
connections shall be of the shorting circuit type. Connection made on terminals blocks and 
on internal devices shall be by means ring type insulated terminals.  



11.6. The control cabinet and the motor drive mechanism enclosure shall be equipped with a 
heater and thermostatically controlled device to prevent condensation. The bottom of the 
control cabinet housing shall be provided with a removable gasketed plate, which can be 
field modified to accommodate incoming conduit connections. 



11.7. The cooling and monitoring systems from EXHIBIT A3 POWER TRANSFORMER 
SPECIFICATIONS shall be used as applicable though for SF6 and not for oil.   



12. PAINT AND FINISHING 
12.1. The exterior surface of each equipment shall be prepared by sandblasting or shotblasting 



and derusting to a clean metal surface and painted with an anti-corrosive primer on a 
modified alkyd resin base applied in two coats. Interior surfaces of the tanks above the low 
oil level shall be finished with one coat of light-colored oil-resistant paint or enamel. For 
the exterior surface coat, an air drying matte finishing enamel on a modified alkyd resin 
base or approved equal shall be applied in a single coat. Color shall be “ANSI 70 gray”. 
The tank cover shall have sand added to it to form a non-skid texture. One spray can of 
primer and one spray can of finish paint for touch-up shall be provided with Material Safety 
Data Sheets (MSDS). All finished metal work shall be suitably wrapped or otherwise 
protected from damage during shipment. 



13. NAMEPLATE 
13.1.  A nameplate shall be stainless steel fabricated in accordance with IEEE Standard 



C57.12.10 and affixed to each equipment. The nameplate shall state the purchase order 
number, the Mfg, Serial Number, and date (year) of manufacture.   The Nameplate shall 
state “Contains less than one ppm PCB at time of manufacture”. The nameplate shall state 
the operating pressures as required in ANSI C57.12.00, and include zero-sequence 
impedance values. 
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14. FABRICATION PHOTOS 
14.1. Two sets of 8 inch by 10 inch color photographs, and digital photographic files showing the 



general construction and arrangement of components shall be supplied for each equipment 
item and shipped with the equipment certified test report. Each photograph shall have a 
label permanently attached to the back, stating the serial number of the unit, the unit rating, 
the date of the photograph, the substation name, and the Owner Purchase Order. The Owner 
representative shall be permitted to take additional photographs of all parts of the 
Equipment and accessories during any phase of assembly or testing. Each photograph set 
shall include the following from all angles necessary so that all details can be viewed:  



14.1.1. Core structure, before coils are set in place (core form units only). 



14.1.2. Core and coil assembly complete, just before tanking. 



14.1.3. Inside view of empty tank. 



14.1.4. Top view of equipment just before cover is welded, showing placement of core 
and coils. 



14.1.5. Overall view of the completely assembled Equipment: one view of each of the 
four sides, and one view of the top. 



14.1.6. Core and coil assembly in at least five stages of manufacturing. 



14.1.7. Five views of the coil and core inside the tank. 



14.1.8. Two views of the completed core clamping. 



14.1.9. Core ground connection. 



14.1.10. At least five different stages of the tank and radiator assembly. 



15. SHIPPING IMPACT RECORDERS 
15.1. Impact Recorders 



15.1.1. At the factory, at least three (3) impact recorders shall be installed on each 
equipment, two on the top cover of the tank, and one in the equipment local 
control cabinet, in shipment. The impact recorder shall be installed and sealed 
inside the control cabinet. The impact recorders shall remain installed for the 
duration of shipment and will be removed only by an authorized factory 
representative in the presence of the Owner’s representative. 
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15.1.2. The impact recorders shall be capable of monitoring and recording shocks, 
movement and acceleration of the equipment in transit. The acceleration shall be 
time stamped and recorded in three axes. It shall also measure tilt angles, 
temperature and humidity. It shall be integrated with a GPS function. The three-
dimensional acceleration measurement shall have a resolution of 0.1g. The 
frequency range shall be from 0-300HZ. The tilt angle resolution shall be from 0-
90 degrees. The temperature resolution shall be from -40° Celsius to +80° Celsius. 
The relative humidity resolution shall be +/- 3%. It shall be capable of recording 
in real time in milliseconds. And it shall be able to record and store data for the 
time required to transport the equipment from the factory to the foundation in the 
substation. It shall be tamper-proof once installed and set for recording, and 
weatherproof. The data logs shall be capable of being transferred via computer 
connection using a user-friendly manufacturer application software. The Supplier 
shall provide the recorded data of each impact recorder installed on each 
equipment to the Owner. The data shall be provided to the Owner right after it is 
downloaded and evaluated by the Supplier in the presence of the Owner or its 
representatives. 



16. PACKAGING AND SHIPMENT 
16.1. Packaging 



16.1.1. Cable boxes shall be packaged separately for shipment (where applicable). 



16.1.2. Coolers and other accessories or devices which are detached from the Series 
reactor tank for shipment shall be packaged suitable for protection against 
corrosion, dampness, breakage, or vibration injury that might be encountered in 
transportation, handling or construction. 



16.1.3. All equipment shall be protected against entrance of dirt, dust, moisture or other 
deleterious elements. All surfaces which can be subject to corrosion or oxidation 
shall be protected in accordance with the Supplier’s standards and in accordance 
with these specifications. 



16.1.4. Flanged connections which are used to separate equipment for shipping shall be 
suitably protected by means of blind cover plates, or similar closures to exclude 
foreign matter. Valve openings, where not equipped with pipe plugs, shall be 
provided with plastic inserts to protect threads and internals. 



16.2. Impact Recorders 



16.2.1. At the factory, at least three (3) impact recorders shall be installed on each reactor, 
two on the top cover of the tank, and one in the reactor local control cabinet, in 
shipment. The impact recorder shall be installed and sealed inside the control 
cabinet. The impact recorders shall remain installed for the duration of shipment 
and will be removed only by an authorized factory representative in the presence 
of the Owner’s representative. 
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16.2.2. The impact recorders shall be capable of monitoring and recording shocks, 
movement and acceleration of the reactor in transit. The acceleration shall be time 
stamped and recorded in three axes. It shall also measure tilt angles, temperature 
and humidity. It shall be integrated with a GPS function. The three-dimensional 
acceleration measurement shall have a resolution of 0.1g. The frequency range 
shall be from 0-300HZ. The tilt angle resolution shall be from 0-90 degrees. The 
temperature resolution shall be from -40° Celsius to +80° Celsius. The relative 
humidity resolution shall be +/- 3%. It shall be capable of recording in real time in 
milliseconds. And it shall be able to record and store data for the time required to 
transport the reactor from the factory to the foundation in the substation. It shall be 
tamper-proof once installed and set for recording, and weatherproof. The data logs 
shall be capable of being transferred via computer connection using a user-
friendly manufacturer application software. The Supplier shall provide the 
recorded data of each impact recorder installed on each reactor to the Owner. The 
data shall be provided to the Owner right after it is downloaded and evaluated by 
the Supplier in the presence of the Owner or its representatives. 



17. TESTING 
17.1. Factory Tests 



17.1.1. At factory test, the Series reactor shall be completely assembled except for 
auxiliary wiring and shall be tested as specified in IEC 60076-15 , IEEE Std 
C57.21, IEEE Std C57.12.00 and NEMA TR 1 using the method prescribed in 
IEC 60076.    The Supplier shall provide certified copies of test reports covering 
shop and product tests conducted on the Series reactor. 



17.1.2. Auxiliary wiring between auxiliary devices (e.g. cooling equipment, protection 
device and meters, etc) and the cooler control cabinet will be made and tested at 
site. 



17.1.3. All Series reactor tests shall be conducted by factory authorized technicians.  



17.1.4. The Supplier shall perform the following tests: 



17.1.4.1. Measurement of winding resistance (Routine) 



17.1.4.2. Measurement of reactance (Routine) 



17.1.4.3. Measurement of loss at ambient temperature (Routine) 



17.1.4.4. Operation tests of all devices (Routine)  



17.1.4.5. Measurement of the power taken by the fan and gas blower (Routine) 



17.1.4.6. Measurement of magnetic characteristics 



17.1.4.7. Temperature rise test (Design) 



17.1.4.8. SF6 gas analysis (Routine) 



17.1.4.9. Measurement of audible sound level (Routine /Design) 



17.1.4.10. Measurement of vibration (Other) 



17.1.4.11. Measurement of winding insulation resistance (Routine) 
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17.1.4.12. Measurement of insulation power factor (tanδ) and capacitance of winding-
to-earth (Routine) 



17.1.4.13. Lightning impulse withstand test (Routine) 



17.1.4.14. Low frequency overvoltage test (Routine) 



17.1.4.15. Low frequency AC voltage withstand test (Routine) 



17.1.4.16. SF6 gas tightness tests (Routine) 



17.1.4.17. Pressure test for tanks (Routine) 



17.1.4.18. Visual and dimensional check (Routine) 



17.1.4.19. Sound Measurement (at rated load) 



Note: Tests shall be performed for 1st manufactured GIR unit with the same 
design. 



17.2. Field Performance Tests 



17.2.1. Prior to energizing the Series reactor, the Owner shall perform the following tests 
in presence of Supplier’s Technical Advisor and other which they deem necessary 
to assure compliance with the specifications and readiness to provide continuous 
operation. 



17.2.1.1. Measurement of insulation resistance of winding-to-earth  



17.2.1.2. Current Transformer (CT) test 



17.2.1.3. Test of control and protection equipment installed on the GIR 



17.2.1.4. Operation test of cooling equipment 



17.2.1.5. SF6 Gas analysis 



17.2.1.6. SF6 gas tightness tests 



17.2.1.7. Visual check 



17.2.2. A full completion field test report will be made by a testing agent in presence of 
the Supplier’s Technical Advisor and provided to the Owner. 



18. MISCELLANEOUS 
18.1. Mechanical Pad Lock: Mechanical pad lock accommodations shall be made on all 



operating mechanisms for lockout tag-out procedures. 



18.2. Proper Heater Operation: Heaters and thermostats shall be furnished if required in control 
cabinets and equipment housings to avoid condensation. 



18.3. Standard Manufacture: As much as possible, parts shall be of standard manufacture with 
interchangeable parts and assemblies. 



18.4. Any special tools, lifting devices, and gas manifolds necessary for erection that should be 
retained by the Owner for maintenance purposes. 



18.5. Stencil device designation on all switches and breakers.  Labeling shall be UV resistant flat 
black with 3 inch lettering, Times New Roman.  Actual breaker lettering to be provided 
during design. 
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18.6. External Fixtures: The external fixtures shall be made of corrosion-resistant material and 
shall be capped where required. 



18.7. The Contractor shall provide three cross sectional EMF graphs for the equipment at the 
main bussing, breakers and line terminations. 
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1. SCOPE 
1.1. This specification covers the furnishing including, delivery, assembly and testing for the Seattle 



City Light Denny Substation, of three (3) 115 kV to 13.8 kV, Class II ONAN/ONAF/ONAF. 
The transformer MVA rating will be determined by the Supplier per the guidelines in MASTER 
SPECIFICATION. 



1.2. The transformers furnished in this specification shall be three-phase, oil-immersed type suitable 
for outdoor operation. The transformers shall be self cooled/forced-air-cooled/forced-air-cooled 
type, Class ONAN/ONAF/ONAF and shall have an established record of more than satisfactory 
operation with the conservator type of oil-preservation system furnished. The transformers shall 
incorporate the latest improvements of design and manufacture as presently employed in the 
United States nationally, as well as internationally.  



1.3. The transformers provided under this contract will be operated in parallel. The Contractor shall 
provide necessary equipment for parallel operation for the installation as well as provisions for 
the ultimate build-out. 



1.4. For more definition concerning the Initial and Ultimate Arrangements, refer to the drawings in 
EXHIBIT F.  



1.5. The transformers will be connected directly to underground cable on both the high voltage and 
low voltage terminals. The transformer shall be provided with surge arresters on high and low 
voltage terminals. The equipment shall be provided with Reinhausen OLTC and DETC. 



2. TANK 
2.1. Construction:  



2.1.1. Each transformer shall be constructed in accordance with IEEE Standard C57.12.10. 
They shall be provided with a steel tank of substantial construction, reinforced with 
fully enclosed sidewall braces with all seams and joints continuously welded on flat 
surfaces. The tanks shall be oil tight, provided with oil tight covers, and tested to 
guarantee them free from oil leaks. 



2.1.2. The joints between the tank and cover, unless the design is such that the cover and top 
section of the tank are integral, and the joints between sections of the tank, shall be 
provided with suitable flanges, sufficient properly-spaced bolts, and gaskets so that the 
assembly will be oil tight. The tank cover and tank external features shall be sloped 
and designed to prevent water collection. Doming the cover by flexing and welding it 
to the main tank or other means that pre-stress the tank cover will not be allowed. 
Tank seam welds shall fully penetrate the inside of the tank. Gaskets between metal 
surfaces shall be set in grooves or held in position by retainers so arranged that all 
parts are metal to metal. The gaskets shall be made of resilient material which will not 
deteriorate under the action of hot oil and will remain oil tight. 



2.1.3. At the option of the Contractor, the joint between the tank and cover or between tank 
sections may be welded, provided that the design of the joint is such as to prevent 
weld spatter from entering the inside of the tank. Submit for approval full information 
covering details of proposed welded joints together with details covering the method 
of removing the welded joints and rewelding in the field. Also furnish details of 
gaskets proposed to be furnished. 
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2.1.4. Connection design of radiator to body of transformer shall be properly braced and 
supported in conformance with IEEE 693 Section D.5.1.e. The radiator shall not be 
supported on the foundation. 



2.2. Manholes: Each tank shall be provided with one or more manholes or handholes as appropriate 
in the tank cover and walls to permit unhindered access to inspect, repair, or remove current 
transformers, tap-changer components, winding connections, and other devices that may 
require routine or emergency maintenance. Manholes shall be not less than 20 inches x 20 
inches, or 21 inches in diameter to allow free entry. Handholes should be not less than 12 
inches x 24 inches or 16 inches in diameter. All manholes, handholes, and bushing openings 
shall have a flange to prevent water from entering the openings when individual covers are 
removed. Adequate number of manholes shall be provided on each transformer so as to allow 
access to the interior without lowering the oil below the top of the core. 



2.3. Guides: Suitable guides shall be provided for guiding the cores and windings as they are being 
removed from or lowered into the tank or for guiding the top section of the tank as it is 
removed or lowered over the core and coils. 



2.4. Pressure and Vacuum: The transformer tanks and any attached compartment that is subjected to 
operating pressures shall be designed and constructed to withstand, without leakage or 
permanent deformation, an internal pressure not less than 6.25 psig for a reservoir tank oil 



preservation system furnished. Also, the transformer tank shall be designed and constructed to 
withstand full vacuum for vacuum filling and drying of the transformer in the field. All tanks, 
covers, valves, fittings, and piping affected by vacuum filling shall be of correct design and fit 
so that full vacuum filling can be achieved without sustaining damage or permanent 
deformation. 



2.5. Transformer Base: The bases of the transformers shall be manufactured to meet the 
requirements of IEEE Standard C57.12.10 and furnished without skids or wheels. Each 
transformer shall be provided with a structural steel supporting base designed for rolling, 
overturning and skidding in a direction parallel to either center line when completely assembled 
and full of oil. Suitable pulling eyes shall be provided. In addition, the transformer base shall 
consist of steel beams or rails that will allow it to be welded to steel anchor plates embedded in 
the foundation. Anchorages located at the exterior corners shall not be less than 80% of the 
length or width of the transformer. Base connections shall be centered at embed locations and 
constructed such that welds of base to embed plate can be made with welds all around. 



2.6. Provision for Fall Protection: Workers will be accessing the top of the transformer and require 
fall protection provisions. The Contractor shall provide a portable fall arrest system on top of 
each transformer. The fall arrest system shall consist of Part Numbers 17344 (weld-on plate) 
and 16691 (UCL Advanced Portable Fall-Arrest System Anchor Post), by Unique Concepts 
Ltd., Tel. 204-694-7322. The fall arrest base plate shall be welded on top of each transformer 
tank with a ¼-inch fillet weld (all around). Locations for the base plates shall be similar to that 
shown on the attached Figure 1. 
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Figure 1: Example Fall Protection Plates 



 



2.7. Provisions for Handling 



2.7.1. Lifting Hooks, Eyes, and Bosses: Each transformer shall be equipped with suitable 
lifting hooks on the tank, lifting eyes on the cover, and jack ports, bosses, or lugs to 
permit raising the complete transformer filled with oil. The jacking bosses or lugs 
shall have a factor of safety of five (5.0) to allow for possible unequal jacking forces. 
All mounting bosses shall be welded on the inside of the tank as well as on the outside 
to prevent creation of areas for entrapment of foreign debris. 



2.7.2. Center of Gravity: Each transformer shall be so designed that the center of gravity, 
with or without oil as normally prepared for shipment, will not fall outside the base 
support members for a tilt of the base of fifteen (15) degrees from the horizontal. 



3. CORE 
3.1. The transformer core shall be constructed of high quality, non-aging, cold-rolled, grain-oriented 



steel especially suited for the purpose. 



3.2. The core shall be carefully assembled and rigidly clamped to ensure adequate mechanical 
strength to support the windings, to prevent shifting of the laminations during shipment, and to 
reduce vibration to a minimum under operating conditions. Core joints shall be interleaved. 
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3.3. The core ground shall be external and shall not require entrance into the tank to disconnect the 
ground from the core.  The path for the core ground shall be properly insulated for core 
insulation testing. The transformers and accessories shall be designed and assembled in such a 
manner that they are free from undue or harmful vibration or any vibration that will cause 
avoidable noise 



4. WINDINGS 
4.1. The windings of each transformer shall be made of such materials and assembled in a manner 



best suited for the particular application. The winding conductors shall be copper, and shall be 
continuous without splices. Proper consideration shall be given to all factors of service, such as 
high dielectric and mechanical strength of insulation, coil characteristics, and minimum 
restrictions to free circulation of oil. Coils shall be made up, shaped, and braced to provide for 
expansion, contraction, and shrinkage due to temperature changes and aging in service in order 
to avoid abrasion of insulation, and to provide resistance to movement and distortion caused by 
abnormal operating conditions. Adequate barriers shall be provided between windings and core 
and between high-voltage and low-voltage windings. End coils shall have additional protection 
against normal line disturbances. The entire design, construction, and treatment of the windings 
and their assembly on the core shall embody the latest improvement in the art and conform to 
best modern practice.  



4.2. The transformers shall be capable of withstanding without damage, for a period of two seconds, 
the mechanical and thermal stresses caused by short circuits on the terminals of any winding or 
windings, with rated voltage maintained across the terminals of all other windings. The 
proposed interwinding impedances under the above conditions shall limit short circuit currents 
to a maximum value of 25 times the winding base currents.  



5. DENERGIZED TAP CHANGER (DETC) 
5.1. The transformer shall be equipped with a de-energized tap changer (DETC) with a neutral 



position with two taps above and two taps below at uniform 2.5% increments for a total tap 
range of 5% above and 5% below.  Reinhausen or approved equal. 



6. ON LOAD TAP CHANGER (OLTC) 
6.1. Each transformer shall be equipped with an on-load tap changer for changing connections to the 



taps in the primary high-voltage windings (115kV) to maintain a constant voltage of 13.8kV on 
the secondary low-voltage winding. The type of on-load tap changer shall be Maschinenfabrik 
Reinhausen Vacutap and shall have an equivalent BIL and current rating as the 115kV primary 
winding. No other make of tap changer is acceptable.  



6.2. The complete tap changing mechanism shall be built with high electrical, mechanical, and 
thermal safety factors, and the contacts shall be capable of withstanding the full short-circuit 
current of the transformer without damage.  



6.3. The high voltage tap changing equipment shall provide for a +/- 10 percent automatic 
adjustment with sixteen (16) 5/8 percent steps above and sixteen (16) 5/8 percent steps below 
115kV. The transformer shall be capable of delivering rated and overload volt-amperes and 
current at all tap positions. 
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6.4. The load tap-changing equipment shall consist of an arcing tap switch or a tap selector and 
arcing switch, a motor mechanism, and automatic control devices. 



6.4.1. Selector Switch: The selector switch shall consist of a diverter switch and tap selector, 
and shall be a Maschinenfabrik Reinhausen Vacutap type having the following 
features: 



6.4.1.1. Arcing contacts of the diverter switch shall be in a separate compartment 
from the main tank with a removable bolted cover, or covers, for access 
without opening the main tank or lowering the liquid in the main tank. The 
tap changer will also have a conservator isolated from the main tank. 



6.4.1.2. Maintenance information shall be included in the instruction manuals and 
provided with the transformer. The oil preservation system provided shall 
be sealed and under positive pressure. The OLTC conservator tank shall 
allow oil expansion through a moisture filter. The ambient air breathing in 
and out shall be filtered for moisture using a Messko MTraB maintenance 
free dehydrating breather sized accordingly. The MTraB equipment shall 
be sized to accept an AC supply power of 208V three-phase, 4 wire or 
120V single phase from the transformer control cabinet. Two complete 
replacement desiccants shall be provided with the transformer. The MTraB 
equipment shall provide isolated output contacts for device malfunction 
and heating system with 125VDC, 10-ampere rating. An analog output of 
4-20milliamperes shall also be provided for SCADA application by the 
Owner. All connections from the MTraB equipment shall be wired and 
terminated on  terminal blocks in the transformer control cabinet. 



6.4.1.3. All access covers weighing more than 45 pounds (20.4 kg) shall be hinged 
and removable. Covers weighing 45 pounds (20.4 kg) or less shall have 
handles. Absolutely no oil will be allowed to flow between the tap changer 
and the main transformer tank. 



6.4.1.4. A drain valve of the globe type shall be located in the bottom of each oil 
filled compartment to provide complete oil drainage. The size of the drain 
valve shall be one inch (25.4 mm), and it shall have one inch (25.4 mm) 
NPT threads, in accordance with American National Standard B2.1 1968, 
with a pipe plug in the open end. The drain valve shall have a built-in, 3/8-
inch (9.5 mm) sampling device, which shall be located on the side of the 
valve between the main valve seat and the pipe plug. The device shall be 
supplied with a 5/16-inch (7.9 mm) -32 male thread for the user's 
connection and shall be equipped with a cap. A one-inch (25.4 mm) filling 
plug shall be located in the top of each oil filled compartment. 



6.4.1.5. One magnetic oil-level gauge with two adjustable contacts (two low levels) 
for conservator and OLTC shall be provided for alarm and trip conditions. 
The view glass shall be a laminated safety glass with a UV filter. The 
indication unit of the device should be replaceable without discharge of the 
oil. Remote signal should be 0-1 milliAmperes obtained via half sensor for 
SCADA application by the Owner. The oil level sensor shall be made by 
Reinhausen-Messko. All contacts shall be wired and terminated on  
terminal blocks in the transformer control cabinet. 
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6.4.1.6. Oil Temperature Gauge. A minimum of 1 (one) dial capillary type 
thermometer based on Bourdon tube with bi-metallic compensation spring 
operating system and equipped with a maximum demand indicator (drag 
hand) shall be provided for each OLTC. Remote signal shall be 0-1 
milliAmperes obtained via pressure cell system and eliminating external 
signal conditioning for SCADA application by the Owner. Up to six 
independent and adjustable contacts (no mercury) for oil temperature and 
switching points for the cooling groups should be provided. The 
temperature operating range shall be -20° to 140°C. The view glass must 
be laminated safety glass with a UV-filter. The Oil Temperature Gauge 
shall be manufactured by Reinhausen-Messko and sized accordingly. All 
contacts shall be wired and terminated on  terminal blocks in the 
transformer control cabinet. 



6.4.1.7. Other protective relays specifically designed to protect the OLTC 
recommended by the OLTC manufacturer shall also be provided. All relay 
contacts shall be wired and terminated in  terminal blocks in the 
transformer local control cabinet. 



6.4.1.8. All contacts shall be wired and terminated in  terminal blocks in the 
transformer local control cabinet. 



6.4.2. Motor-Driven Mechanism: The motor drive mechanism shall be a Reinhausen type 
ED and have the following features: 



6.4.2.1. A three-phase, 60 Hz motor without centrifugal switch suitable for 
operation from a 208 volt, three-phase four wire source shall be provided. 
This source shall be built-in, self-supplied, and self protected. 



6.4.2.2. An operating hand crank or hand wheel for manual operation of the driving 
mechanism shall be provided. The hand crank or handwheel, if removable 
shall be electrically and/or mechanically interlocked with the tap 
mechanism to prevent its removal, or operation by the motor while the 
crank or hand wheel is engaged and when the mechanism is not in a 
completed tap position. Transmission of motion from operating the 
handwheel shaft to taps shall be by interaction of rigid members. The tap 
changing mechanism shall render it impossible to leave a winding open or 
short-circuited when the operating wheel is placed in a locked position. A 
place for storing the hand crank or hand wheel, if detachable, shall be 
provided in the OLTC cabinet. 



6.4.2.3. An indicating plate, dial, pointer and means for locking the tap changer in 
any desired tap position shall also be provided on the OLTC cabinet. The 
tap changer position-indicating plate shall be marked with letters or Arabic 
numerals in sequence. The letter “A” or the Arabic numeral “1” shall be 
assigned to the voltage rating, providing the maximum ratio of 
transformation. A hole with a minimum diameter of 3/8” shall be provided 
for a padlock. 



6.4.2.4. Mechanically operated electric limit switches and mechanical stops shall 
be provided on the drive mechanism to prevent over-travel beyond the 
maximum raise and lower positions. 
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6.4.2.5. Position transmitter modules shall be provided for each OLTC that will be 
used for indicating tap position and interface with the Beckwith voltage 
controller and Dynamic Ratings device separately. Other position 
transmitter modules shall also be provided for indicating tap position for 
SCADA application by the Owner, preferably the resistor type position 
transmitter module. 



6.4.2.6. The housing for the motor drive unit shall be designed for outdoor use, 
relatively high humidity, reduced vibration, and shall be protected from sun 
and rain exposure. 



6.4.2.7. All external and Owner connections to the motor drive unit shall be wired 
and terminated on  terminal blocks in the transformer control cabinet. 



6.4.3. Control Devices: Automatic and other control devices shall be housed in a 
weatherproof cabinet equipped with hinged doors, and at least three holes or 
knockouts for 2-inch (50.8 mm) conduit, suitably closed, and located in the bottom of 
the weatherproof cabinet. The doors shall provide access to the control devices and 
shall have provisions for padlocking, consisting of matching holes on 3/8 inch (9.5 
mm) minimum diameter. The following devices and accessories shall be mounted in 
the cabinet: 



6.4.3.1. A device suitable for providing a time delay in the range of 1 to 600 
seconds for time T1 and 1 to 60 seconds for T2 in both the raise and lower 
directions in either linear or integral mode shall be included. The time 
delay shall apply only to the first step of a tap change. 



6.4.3.2. Tap Changer Controller and Paralleling Scheme: A Beckwith M2001D tap-
changer controller shall be provided to control automatically the operation 
of the on-load tap changer. 
1. The device shall be equipped to set for any voltage operating at 120 



volts AC ±15 volts and able to adjust for band width. 
2. The device shall allow paralleling of three transformers using the 



circulating current, delta VAR, master-follower method of paralleling 
three transformers with OLTC, as well as independent control 
operation of each transformer. 



3. The device shall be capable of guarding against excessive circulating 
current when paralleling transformers using the circulating current 
method. 



4. The device shall be capable of detecting which transformers are 
engaged in parallel when three or more transformers are in parallel 
operation. 



5. The device shall deliver to the line-drop compensator a current that is 
in phase with the line-drop compensator potential supply at unity 
power factor. The device shall be suitable for use with a line-drop 
compensator potential supply connected line-to-neutral. 



6. The device shall provide DNP3 and ModBus communication protocol 
using RS232, RS485, fiberoptics, Ethernet, and modem 
communication mediums. 



7. The device shall provide tap position indication on its display and be 
able to interface with the motor drive unit. 
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8. The device shall provide local as well as remote control capabilities 
for SCADA application by the Owner for changing taps and setting 
the configuration of the voltage controller. 



9. The device shall provide manual as well as automatic modes of 
operation of the OLTC. 



10. The device shall also provide digital isolated input and output contacts 
for alarming, control, and status indicating purposes to be used by the 
Owner. 



11. The device shall be able to be configured locally or by downloading 
settings into the equipment. 



12. All these devices shall be installed in the transformer control cabinet. 
All customer connections to the devices shall be wired and terminated 
on terminal blocks in the transformer control cabinet. 



i. Provision shall be made for isolating facilities that permit the 
application of a test voltage to adjust the voltage level and 
bandwidth. 



ii. Switching shall provide for automatic operation, and/or non-
automatic raise-lower operation with intermediate off positions. 



iii. A line-drop compensator shall be supplied with adjustable 
resistance and reactance elements to permit compensation for line 
drop caused by load current fluctuations. 



iv. Potential terminals for reading the voltage supplied to the 
automatic control equipment by the potential source shall be 
provided. 



v. Means shall be furnished for reversing the reactance element of 
the line drop compensator to permit parallel operation with other 
transformers by the reverse reactance method. 



vi. Protective devices shall consist of overcurrent, automatic-trip, 
temperature-compensated, air circuit breaker with manual reset, 
for control of the power circuit to the motor drive. 



vii. A separate overcurrent, automatic-trip, temperature-compensated, 
air circuit breaker with manual reset, for control of the voltage 
circuit to the control devices shall also be provided. 



viii. A screw-base lamp socket with a switch and a convenience outlet 
for 120-volt, 20 A, single phase, 60-Hz supply shall be provided. 



13. Position Indicator: A position indicator for the load tap changer with 
maximum and minimum indicating hands and a provision for resetting 
for a person standing at the base of the transformer shall be provided. 
The indicator shall be so located that it can be read while the load tap 
changer is operated by hand. The position indicator shall be marked in 
accordance with the following: 



i. The nominal (rated voltage) position shall be located on the 
vertical center line of the dial, preferably at the top of the dial, and 
shall be indicated by the letter "N". 



ii. The raise range, when referred to the regulated (voltage) circuit, 
shall be located on the right-hand portion of the dial. A large letter 
"R" (raise), appearing only once, shall be located on the 
right-hand half with an arrow indicating the direction of the raise. 
The tap positions in the raise range shall be marked, and a number 
shall appear opposite at least every fourth position. 
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iii. The lower range, when referred to the regulated (voltage) circuit, 
shall be located on the left-hand portion of the dial. A large letter 
"L" (lower), appearing only once, shall be located in the left-hand 
half with an arrow indicating the direction of lower. The tap 
positions in the lower range shall be marked, and a number shall 
appear opposite at least every fourth position. 



14. Operation Counter: An operation counter shall be provided to register 
the accumulated number of tap-changer operations performed. 



15. Automatic Control Equipment - Accuracy and Burden: The automatic 
control equipment shall have Class 1 accuracy as presented in 
American National Standard C57.15 when used with a potential 
source, which shall be provided by the user, external to the 
transformer. This potential source shall be of 0.3 accuracy class with a 
total operating burden that shall include a voltage-regulating relay and 
all other devices connected thereto, in accordance with IEEE Standard 
C57.13. The burden imposed on the potential source by the automatic 
load tap-changer control equipment shall not exceed 60 volt-amperes. 



7. VOLTAGE CONTROL AND PARALELLING EQUIPMENT 
7.1. All transformers in this specification shall be equipped with an appropriate Beckwith M-2001D 



series LTC voltage control equipment. The operating frequency is 60 hertz. It shall be equipped 
with an LCD Display rated for - 20° to +70°C. The communication ports shall be for using RS-
485 and ST Fiber Optics, serial communications using RS-232 and Bluetooth, and ethernet port 
using Fiber Optic St Connector 100 Base-FX. It shall be capable of communicating using DNP 
and IEC 61850 Protocol. It shall be capable of paralleling three transformers using ΔVAR 
method. It shall have a backup control power input for fiber optic com-port. All input and 
output terminals of the controller shall be wired to appropriate test switches or terminal blocks 
that will allow maintenance, testing and isolation. 



7.2. A Beckwith paralleling module, M-0115A shall be installed to allow paralleling of three 
transformers. All terminals of the paralleling module shall be wired to appropriate test switches 
or terminal blocks that will allow maintenance, testing and isolation. 



7.3. An appropriate Beckwith auxiliary current transformer unit, M-0169A, shall also be installed. It 
shall have a nominal input current of 5 Amperes and an appropriate nominal output current. All 
input and output terminals of the current transformer shall be wired to appropriate test switches 
with a removable cover that will allow maintenance, testing and isolation.  



7.4. An appropriate Beckwith overcurrent relay (M-0127A or M-0170A) shall also be installed as 
part of the voltage control equipment. The relay shall be supplied with a minimum of two 
normally open and two normally closed contacts wired to appropriate test switches or  terminal 
blocks that will allow maintenance, testing and isolation.  



7.5. An appropriate Beckwith accessory module shall be installed to allow tap position sensing from 
the OLTC tap position transmitter modules. All terminals of this module shall be wired to 
appropriate test switches or  terminal blocks that will allow maintenance, testing and isolation.  



7.6. All devices, test switches and terminal blocks shall be installed in the transformer control 
cabinet. 
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8. COOLING SYSTEM 
8.1. Thermal Design: The temperature rises above ambient temperature of each transformer or parts 



thereof, when tested in accordance with its ratings, shall not exceed the limits of observable 
temperature rise for oil-immersed apparatus as stated in paragraph 5.11.1 of IEEE Standard 
C57.12.00. The top oil temperature rise by resistance shall not exceed 65° Celsius, and the 
hottest-spot winding temperature rise shall not exceed 80° Celsius, on the tap connections that 
give the highest losses, at both self-cooled and forced-air-cooled rated kVA. 



8.2. Overload Capacity 



8.2.1. Loading 



8.2.1.1. No design or construction detail of the transformer, including the capability 
of the bushings, tap changer or the accessories, or appurtenances shall limit 
the overload capacity of the transformer or the capacity at reduced ambient 
temperature in accordance with IEEE Standard C57.91, “IEEE Guide for 
Loading Mineral-Oil-Immersed Transformers.” 



8.3. Overexcitation: The transformers shall be capable of no-load operation at 110% of rated 
voltage and full IEEE-designated overload at 105% of rated voltage.  



8.3.1. Radiators – General 



8.3.1.1. Each transformer shall be provided with a sufficient number of radiators to 
maintain proper cooling of the transformer oil. The radiators shall be so 
located on the tank to ensure uniform circulation of the oil through the 
windings. 



8.3.1.2. The radiators shall be constructed of stainless steel tubes or galvanized 
steel welded into stainless steel headers. All welding shall be on the outside 
of the radiators so there will be no crevices in which water could collect. 
The welding and fittings shall be smooth, both inside and out, so as to 
present no obstruction to the flow of oil inside and to facilitate cleaning 
and painting on the outside. The radiators shall be designed to withstand 
essentially full vacuum to permit filling the transformer under vacuum with 
radiators in place and radiator valves open.  



8.3.1.3. Valves shall be installed on each connection to the main tank, top and 
bottom, so that radiators may be removed for repairs without taking the 
transformer out of service. The valves shall be provided with gasketed 
covers to seal the valve openings when the radiators are removed. The 
radiators shall have flanges for bolting to valves. Butterfly valves shall not 
be used.  



8.3.1.4. Provisions shall be made for draining and venting the radiators and for oil 
sampling. Lifting eyes or other suitable means shall be provided for 
handling the radiators. 



8.3.1.5. The Contractor shall include in the Transformer Operation and 
Maintenance Manual, a derating factor for determining the derated 3Ø load 
capacity of the transformer with one radiator removed from the 
transformer. 



8.4. Radiators – Location 











 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-043 (127359) 115-13.8kV POWER TRANSFORMER - 14 
EMAT – 02 REV. A (8/22/13) 



8.4.1. The radiators must be located to achieve optimum cooling efficiency while 
minimizing the adverse impacts on aesthetics to the greatest degree possible. The 
transformers may be located and separated by firewalls, thus optimum cooling 
efficiency must be achieved. The radiators shall be affixed directly to the transformer 
tank. No external cooling units will be allowed.  



8.4.2. Locations of radiators should consider the locations of cable terminations and access 
to oil valves and test terminals and other interface points. 



8.5. Forced-Air Equipment 



8.5.1. Suitable forced-air equipment shall be provided so that the continuous forced-air-
cooled capacity of the transformer will be at least 133-1/3 and 166-2/3 percent of the 
self-cooled rating without exceeding the allowable temperature rise specified. The 
forced-air equipment shall include propeller-type fans, designed for low noise level, 
with OSHA-approved guards and direct-connected motors, and a rigid housing with 
venturi openings, louvers, or baffles, if needed, to direct the air stream against the 
radiator and to prevent recirculation of discharged air. The motor shall be of NEMA 4 
rating for enclosures. The motor and propellers shall be of totally-enclosed induction 
type, without commutator or internal starting switch construction, suitable for 
continuous service, shall have individual thermal overload protection and shall be 
connected in the circuit through weatherproof plug-in fittings for easy removal of any 
fan without disturbing the others. The fan motors shall be provided with antifriction 
(not plain) bearings. Fan motors and propellers shall be separately dynamically 
balanced. 



8.5.2. Forced-Air Equipment – Air Flow Direction: The airflow for all radiators shall be 
designed to prevent recirculation of heated discharged air and for ease of maintenance. 



8.5.2.1. Forced-Air Control Equipment 
1. The Dynamic ratings E3-9200 will control the cooling fans for the 



forced-air cooling rating, ONAF / ONAF. The control scheme shall be 
such as to provide automatic control of the cooling system in stages. 
The cooling system for fans, and radiators shall provide not less than 
two identical stages of cooling fans, each capable of separate 
operation. 



2. All necessary protective and control equipment for the fan motors 
shall be furnished and installed in a weatherproof steel cabinet 
mounted on the transformer control cabinet. The cooling control 
equipment shall be fully automatic, designed to start and stop the fan 
motors as the transformer winding temperature requires. The start-up 
or shutdown of any cooling equipment shall not cause misoperation of 
any gas or oil-actuated relay or impair other equipment, e.g., gas 
monitors. Provision shall be made so that it will not be necessary to 
shut down the entire forced-air equipment when removing any 
radiator for repairs. 
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3. Control equipment shall consist of air circuit breakers and contactors, 
as required. Contactors shall be NEMA Size 1 or larger. Selector 
switches and auxiliary relays, if required, shall be of the industrial 
type with contacts rated to carry 10 amperes minimum continuously at 
208 volts AC. Additional circuit breakers for branch circuit protection 
of fan circuits shall be provided as required. Air circuit breakers shall 
be molded case type, rated not less than 20 amperes, conforming to 
NEMA Pub. No. AB 1. 



4. An alarm each connected to the Thermal Monitor and Annunciator 
shall be provided to monitor cooling system failure. The alarm 
condition shall occur only when the automatic cooling controls 
initiates fans-on and there is no AC fan power available. 



5. To equalize wear on the cooling system, the control scheme shall 
include a means for manual selection at any time of the order in which 
these stages come into automatic operation. Means shall also be 
provided for manual control of these stages, and for placing all stages 
in continuous operation. 



8.5.3. AC Power Supply for Cooling Fans: An auxiliary station service transformer 
connected to the associated distribution switchgear shall provide 120/208 AC power 
supply to the fans. 



8.6. Oil Thermometer Gauge 



8.6.1. Top Oil Temperature Gauge “ANSI Device No 49T” 



8.6.1.1. Each transformer shall be equipped with an oil thermometer gauge used to 
indicate top oil temperature of the transformer. The top oil temperature 
shall be monitored using a fiber optic sensor installed through the 
transformer barrier wall located below the low oil level line but as high as 
possible to ensure a representative top oil temperature. The gauge shall be 
scaled in degrees Celsius. The gauge shall be made by Reinhausen Messko 
model Compact series. 



8.6.1.2. The indicating thermometer shall have a dial easily read from the ground. 
The gauge shall have a minimum of two (2) sets of normally open contacts. 
One normally open contact shall be wired and connected to the coil of the 
Qualitrol 909-300-01 seal-in relay 49TX-1, and the other shall be 
terminated on terminal blocks in the transformer control cabinet.  The 
49TX-1 seal-in relay shall have a minimum of three (3) normally open 
isolated and two (2) normally closed contacts rated at 125VDC / 10 Amps 
continuous rating with a 125VDC coil. One normally open contact each 
(latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other 
contacts shall be terminated on terminal blocks in the transformer control 
cabinet. All contacts shall be wired and terminated on terminal blocks in 
the transformer control cabinet. 



8.6.2. Bottom Oil Temperature Gauge “ANSI Device No 49B” 
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8.6.2.1. Each transformer shall be equipped with an oil thermometer gauge used to 
indicate bottom oil temperature of the transformer. The bottom oil 
temperature shall be monitored using a fiber optic sensor installed through 
the transformer barrier wall located at the oil level line that ensures a 
representative bottom oil temperature. The gauge shall be scaled in degrees 
Celsius. The gauge shall be made by Reinhausen Messko model Compact 
series. 



8.6.2.2. The indicating thermometer shall have a dial easily read from the ground. 
The gauge shall have a minimum of two (2) sets of normally open contacts. 
One normally open contact shall be wired and connected to the coil of the 
Qualitrol 909-300-01 seal-in relay 49BX-1, and the other shall be 
terminated on terminal blocks in the transformer control cabinet.  The 
49BX-1 seal-in relay shall have a minimum of three (3) normally open 
isolated and two (2) normally closed contacts rated at 125VDC / 10 Amps 
continuous rating with a 125VDC coil. One normally open contact each 
(latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other 
contacts shall be terminated on terminal blocks in the transformer control 
cabinet. All contacts shall be wired and terminated on terminal blocks in 
the transformer control cabinet. 



9. TRANSFORMER OIL 
9.1. Sufficient insulating mineral oil shall be furnished to fill each transformer to normal level. The 



oil shall be standard inhibited type with suitability for use in accordance with ASTM D3487-00 
and SCL Standard 7531.0. 



9.2. Non-PCB oil shall be provided. Oil test reports shall be provided, including test for PCB and 
Corrosive Sulfur. Certified tests for PCB shall be non-detectable (less than 0.1 ppm). Certified 
tests for Corrosive Sulfur shall also be provided. The nameplate shall be stamped with 
“PCB<0.1 ppm.” A certified report from the oil manufacturer will be acceptable. 



9.3. Oil Preservation System 



9.3.1. Conservator Style Design: The transformer shall be provided with a conservator type 
oil preservation system. It shall consist of one or more oil reservoirs, each containing 
an air cell arranged to prevent direct contact between the oil and air. The air cell 
material shall be nylon-impregnated nitrile rubber designed for long life and for 
service in contact with hot oil. The air cell shall be isolated from the main tank and 
OLTC oil chambers. Each air cell shall be vented through a weathertight breather 
provided with a suitable desiccant. The desiccant containers shall be located so that 
they can be replaced, refilled, and maintained without removing the transformer from 
service. 
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9.3.2. Reservoirs: The reservoirs shall be designed for mounting on the transformer tank, and 
their location and height shall be coordinated with the location and proximity to the 
energized bushing terminals. Each reservoir shall be provided with a sump chamber to 
collect any impurities. Pipe connections between reservoirs and tank shall be designed 
with a thermal seal to prevent continuous oil interchange between tank and reservoir 
and for isolation of the reservoir during installation and maintenance. The main tank 
and the OLTC shall have individual reservoirs isolated from each other that allow 
maintenance, refilling or replacement of parts performed on one reservoir without 
affecting the other. 



9.3.3. Level Gauge: The liquid level gauge for each reservoir shall be arranged to close the 
set of low-level alarm contacts when the oil level becomes too low or the air cell 
sinks. 



9.3.4. Gas Detector: A gas detector relay (Buchholz) for the detection of low magnitude 
faults and gas formation in the main transformer tank shall be furnished. This relay 
shall permit the taking of samples of accumulated gas for analysis. 



9.3.5. Dehydrating Breather: The ambient air breathing in and out of the air cells or 
diaphragms shall be filtered for moisture using a Reinhausen MTraB maintenance free 
dehydrating breather sized accordingly. Each conservator, one for the main tank and 
one for the OLTC, shall be provided with its own dehydrating breather. 



9.3.6. Oil Pollution: Joints between oil-containing parts of the equipment shall be leak-tight 
under all circumstances. Gasket joints shall be designed to avoid deterioration of the 
gasket due to oil or excess strain. 



9.4. Oil Level Gauges 



9.4.1. Main Tank Oil Level Gauge “ANSI Device No. 71”: Magnetic-type oil gauge shall be 
included which will indicate continuously the level of the insulating oil in the main 
tank and in the various compartments. The oil level gauge shall be made by 
Reinhausen Messko model MTO series sized accordingly with adjustable 
microswitches. This gauge shall be readable from the ground shall have a minimum of 
two (2) sets of normally open contacts. One normally open contact shall be wired and 
connected to the coil of the Qualitrol 909-300-01 seal-in relay 71X-2, and the other 
shall be terminated on terminal blocks in the transformer control cabinet. The 71X-2 
seal-in relay shall have a minimum of three (3) normally open isolated and two (2) 
normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 
125VDC coil. One normally open contact each (latching) shall be wired and 
connected to the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on terminal blocks 
in the transformer control cabinet. All contacts shall be wired and terminated on 
terminal blocks in the transformer control cabinet. 
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9.4.2. OLTC Oil Level Gauge “ANSI Device No. 71LTC”: Magnetic-type oil gauge shall be 
included which will indicate continuously the level of the insulating oil in the main 
OLTC tank. The oil level gauge shall be made by Reinhausen Messko model MTO 
series sized accordingly with adjustable microswitches. This gauge shall be readable 
from the ground shall have a minimum of two (2) sets of normally open contacts. One 
normally open contact shall be wired and connected to the coil of the Qualitrol 909-
300-01 seal-in relay 71XLTC-2, and the other shall be terminated on terminal blocks 
in the transformer control cabinet. The 71XLTC-2 seal-in relay shall have a minimum 
of three (3) normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One normally open 
contact each (latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other contacts 
shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 



9.5. Valves 



9.5.1. Adequate valves shall be furnished for drains, top and bottom filter press connections, 
liquid sampling, top and bottom radiator shut-off, and, isolating, maintaining, and 
replacing failed external devices, i.e., sudden pressure rise relays and the like, from the 
main tank and OLTC. The furnished valves shall be capable of operation, for the life 
of the transformer, to withstand mechanically and structurally any forces from a 
transformer tank filled with oil under normal operating condition. Fittings for filter 
press connection shall be 2 inches in diameter. Butterfly valves are not acceptable. 



9.5.2. A one-inch (25.4mm) NPT valve shall be provided at the bottom of one cooler for oil 
sampling to be used in gas analysis of the oil. A second one-inch (25.4mm) NPT valve 
shall be mounted on the tank four feet up from the base to be available for 
miscellaneous use. 



9.5.3. All valves shall be certified by the Contractor and manufacturer. 



9.6. Pressure Relief Device “ANSI Device No 63PR” 



9.6.1. A spring-operated tank pressure relief device shall be furnished on each transformer 
tank. This mechanical device shall be such that, when the pressure has been relieved, 
the relief cover shall reset and prevent entrance of moisture until the device is reset. 
The sudden pressure relief device is to be located such that oil will be directed to flow 
out from the transformer when the device has been operated and is in the open 
position. The pressure relief device shall be made by Reinhausen Messko model 
MPreC and sized accordingly. 



9.6.2. This device shall provide a minimum of two (2) sets of normally open contacts. One 
normally open contact shall be wired and connected to the coil of the Qualitrol 909-
300-01 seal-in relay 63PX-3, and the other shall be terminated on terminal blocks in 
the transformer control cabinet. The 63PX-3 seal-in relay shall have a minimum of 
three (3) normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One normally open 
contact each (latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other contacts 
shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 



9.7. Sudden Pressure Rise Relays “ANSI Device Nos 63SP1 and 63SP2” 
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9.7.1. Two sudden pressure rise relays shall be provided which will close its contacts upon a 
sudden rise of pressure in the transformer tank. These relays shall be designed for use 
in a fault protection scheme and shall include auxiliary relays as required.  



9.7.2. Two Qualitrol series 900 sudden pressure relays shall be mounted in diametrically 
opposing positions on the transformer tank walls. Each relay shall have a minimum of 
two (2) sets of normally open contacts. One normally open contact from 63SP1 shall 
be connected to the coil of the Qualitrol 909-300-01 seal-in relay 63PX-1. One 
normally open contact from 63SP2 shall be connected to the coil of the Qualitrol 909-
200 seal-in relay 63PX-2. Each of the 63PX-1 and 63PX-2 seal-in relays shall have a 
minimum of three (3) normally open isolated and two (2) normally closed contacts 
rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. One normally 
open contact each (latching) shall be wired and connected to the Thermal Monitor 
Dynamic Ratings device for monitoring and annunciator for alarming and the other 
contacts shall be terminated on terminal blocks in the transformer control cabinet. All 
contacts shall be wired and terminated on terminal blocks in the transformer control 
cabinet. 



9.8. Mechanical Detection of Low Magnitude Faults “ANSI Device No. 80” 



9.8.1. A gas accumulator relay (Buchholz) for the transformer, double-float shall be 
provided for detection of low magnitude faults. This device shall have a minimum of 
two (2) sets of normally open contacts. One normally open contact shall be wired and 
connected to the coil of the Qualitrol 909-300-01 seal-in relay 80X-1, and the other 
shall be terminated on terminal blocks in the transformer control cabinet. The 80X-1 
seal-in relay shall have a minimum of three (3) normally open isolated and two (2) 
normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 
125VDC coil. One normally open contact each (latching) shall be wired and 
connected to the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on terminal blocks 
in the transformer control cabinet. All contacts shall be wired and terminated on 
terminal blocks in the transformer control cabinet. 



9.9. OLTC Pressure Relief Device “ANSI Device No. 63RP” and Pressure Switch “ANSI Device 
No. 63L” 



9.9.1. A spring-operated tank pressure relief device shall be furnished on each transformer 
OLTC tank. This mechanical device shall be such that, when the pressure has been 
relieved, the relief cover shall reset and prevent entrance of moisture until the device 
is reset. The sudden pressure relief device is to be located such that oil will be directed 
to flow out from the transformer when the device has been operated and is in the open 
position. The pressure relief device shall be made by Reinhausen Messko model 
MPreC and sized accordingly. 



9.9.2. This device shall have a minimum of two (2) sets of normally open contacts. One 
normally open contact shall be wired and connected to the coil of the Qualitrol 909-
300-01 seal-in relay 63RPX-1, and the other shall be terminated on terminal blocks in 
the transformer control cabinet. The 63RPX-1 seal-in relay shall have a minimum of 
three (3) normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One normally open 
contact each (latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other contacts 
shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 
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9.9.3. A pressure switch device shall be furnished on each transformer OLTC tank. This 
mechanical device shall detect sudden oil pressure changes between the OLTC and the 
OLTC oil conservator tank. The sudden pressure switch device is to be located as 
recommended by the manufacturer for proper operation and maintenance. The 
pressure switch device shall be made by Reinhausen and sized accordingly. 



9.9.4. This device shall have a minimum of two (2) sets of normally open contacts. One 
normally open contact shall be wired and connected to the coil of the Qualitrol 909-
300-01 seal-in relay 80XLTC-1, and the other shall be terminated on terminal blocks 
in the transformer control cabinet. The 80XLTC-1 seal-in relay shall have a minimum 
of three (3) normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One normally open 
contact each (latching) shall be wired and connected to the Thermal Monitor Dynamic 
Ratings device for monitoring and annunciator for alarming and the other contacts 
shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 



9.10. On-Line Gas Analyzer 



9.10.1. An on-line gas-in-oil and moisture-in-oil gas analyzer shall be provided on the 
transformer. The analyzer shall be made by Kelman, model MiniTrans, and sized 
accordingly. The analyzer shall be able to interface with the thermal monitor Dynamic 
Ratings E3-9200 and meet the following requirements. 



9.10.1.1. The device shall provide the maximum number of programmable alarm 
settings. 



9.10.1.2. The device shall have a minimum of two (2) normally open isolated and 
two (2) normally closed contacts rated at 125VDC / 10 Amps continuous 
rating for the Owner’s use. The contacts shall be wired and terminated on 
terminal blocks in the transformer control cabinet. 



9.10.1.3. The device shall provide communication protocols in DNP3, ModBus, 
TCP/IP, and communicate using RS232, RS485, Ethernet, fiber optics and 
modem mediums. 



9.10.1.4. The device shall have a user-interface display for configuring settings, 
alarms and status and alarm indication.  



9.10.1.5. The device shall be designed for outdoor service with relatively high 
humidity, and sun and rain exposure. 



9.11. Factors of Safety 



9.11.1. All structural steel shall be designed and fabricated in accordance with the most recent 
edition of the Manual of Steel Construction by the American Institute of Steel 
Constructions. 



9.11.2. The rated strength of the porcelain elements shall not be less than three (3) times the 
working stress. No increase in the working stress of the porcelain element shall be 
allowed for seismic loading acting alone or in combination with the design dead and 
live loads. 



10. AUDIBLE NOISE 
10.1. Refer to the MASTER SPECIFICATION sound requirements. 
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11. BUSHINGS 
11.1. General 



11.1.1. Each transformer shall have three (3) high voltage, one (1) high voltage neutral, and 
three (3) secondary voltage leads brought out from the tank through bushings. Primary 
bushings shall be side mounted in oil/gas compartments. Secondary bushings shall be 
side mounted in air chamber cabinets. Connections to the primary and secondary 
bushings will be made directly to underground cable. They shall be capable of 
withstanding the standard tests for their respective insulation classes as specified in the 
IEEE Standards for apparatus bushings. Bushings of the same voltage and current 
rating shall be interchangeable. Bushings shall be so designed that there will be no 
stressing of any parts due to temperature changes and adequate means shall be 
provided to accommodate conductor expansion. Bushings shall be gas tight and oil 
tight and shall seal gas tight and oil tight on the transformer tank. Secondary and 
neutral bushings shall be designed for outdoor service in a heavily polluted area, and 
the minimum creepage distance shall be sized accordingly. 



11.1.2. Access ports shall be provided on the transformer tank for attaching winding leads to 
all bushings. Access ports shall be sized for 21 inches square minimum and shall be 
provided on the transformer tank and above the core of the transformer. The access 
port shall be adjacent to the bushing leads for ease of connecting and removing the 
winding leads. 



11.1.3. Primary Bushings: The high voltage primary winding bushings shall be connected to 
the 115-kV source terminals. The primary bushings shall be of an internal oil to oil or, 
oil to gas type as shown in Figure 2. High voltage bushings shall be connected to the 
high voltage cable via cable to oil or cable to gas terminations. 



11.1.4. Primary Neutral Bushing: The primary neutral lead shall be brought up from inside the 
transformer case and brought out through a bushing for grounding outside the tank. 
The purpose of this arrangement is to permit the placing of current transformers in the 
neutral-to-ground leads. The primary neutral bushing shall be bottom connected, 25kV 
insulation-class, rated not less than 3000 continuous amperes, and a minimum BIL of 
150 kV. 



11.1.5. Secondary Bushings: The low voltage secondary winding bushings shall be connected 
to the 13.8kV line terminals. The secondary bushings shall be bottom connected, 
25kV insulation-class.  



11.2. Terminal Connectors and Test Terminals 



11.2.1. The primary high voltage 115kV terminals shall be contained within a gas or oil 
chamber as shown in Figure 2. Connection to the terminals shall be made with 
termination kits designed specifically for direct cable to oil compartment or cable to 
gas compartment connections. The terminals and terminations shall be rated for the 
maximum continuous current output of the transformer. 
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Figure 2: Transformer Cable Terminations (arresters not shown for clarity) 



 



11.2.2. The secondary low voltage 13.8-kV terminals shall be drilled to NEMA 4-hole spade 
connectors, with flat surfaces compatible with copper connectors and shall be rated for 
the maximum continuous current output of the transformer. The terminals shall be 
provisioned to accommodate the maximum number of cables, per phase, required for 
the maximum continuous current output of the transformer. 



11.2.3. All contact surfaces of external terminals shall be silver-plated, using pure silver free of 
copper.  



11.2.4. All primary and secondary bushings shall be provided with provisions of testing the 
transformer or the cable connection.  For the primary side, the transformer shall have 
provisions for a test bushings along with hand holes so that the transformer or the 
incoming cables can be tested independently. For the low voltage side, the transform 
shall have provisions for disconnecting the cable to allow for testing of the transformer 
winding or outgoing cables independently.   



11.3. Current Transformers (CTs): All current transformers shall have a dual rating with an accuracy 
class of C800 (relay) and 0.3B1.8 (meter), a continuous thermal current rating factor of 2.0, and 
be manufactured in accordance with IEEE Standard C57.13. All CTs shall be mounted inside 
the main tank of the transformer and below the flange of the bushings. All CTs shall be wired 
and terminated with shorting type terminal blocks in the transformer control cabinet. 



11.3.1. Primary Bushing CTs: Two multi-ratio bushing-type current transformers shall be 
mounted on each of the 115kV line bushings.   



11.3.2. Primary Neutral Bushing CTs: Two multi-ratio bushing-type current transformers shall 
be mounted on the neutral of the 115kV line bushing. 
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11.3.3. Secondary Bushing CT’s: Two multi-ratio bushing-type current transformers shall be 
mounted on each of the 13.8 kV line bushings. 



12. GROUNDING 
12.1. The Owner will provide 4/0 copper “pig tails” for the Contractor use in grounding Contactor 



provided equipment. One ground pad shall be welded to each of the four sides of the tank 
wall, on or near the base. These four pads shall be copper faced or stainless steel, NEMA 
Standard drilled and tapped, provided with clamp-type connectors for 500-750MCM bare 
stranded copper ground conductors, and shall meet the requirements of Section 5.5 of IEEE 
Standard C57.12.10. 



12.2. The equipment shall be furnished with a complete above grade grounding system that will 
meet the current carrying requirements as outlined by IEEE 80 and NEC. Each GIS section, 
support structure, control/instrumentation cabinet, outdoor cable tray, cable shields, 
terminations shall be grounded. 



12.3. The grounding system current path shall be comprised of continuous copper.  The use of 
dissimilar metals is not accepted without the use of transition plates or tin plated connections. 
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13. SURGE ARRESTERS 
13.1. All windings shall be protected by polymer housing, metal-oxide, station-class surge arresters. 



All arresters shall be designed, manufactured, and certified for operation in accordance with 
IEEE Standard C62-11. The arresters shall have a pressure relief capability such that failed 
arresters will withstand fault current rating in amperes or greater without violent disintegration. 
Pressure relief vent shall be positioned such that pressure relief will not damage any 
components of the transformer or adjacent equipment. 



13.2. The arresters shall be one of the following styles: 1)  ABB type PEXLIM Q; 2) GE Tranquell; 
or 3) Ohio Brass PVL/PVN 



13.3. Insulating bases shall be provided for insulating the arresters. Connectors for 4/0 copper wire 
shall be provided for connecting the arresters to the counters and the counters-to-ground. A 
solid copper conducting path to ground shall be provided. 



13.4. Details of surge arresters to be supplied shall be provided. These include manufacturer, catalog 
number, and characteristics. 



13.5. Discharge counters shall be provided for each arrester. The counters shall have a five-digit 
cyclometer dial and will register impulse discharges through the arrester of an amplitude of 40 
amperes or greater. The counter shall be capable of five registrations per second and operate 
without any external power source. A TYCO Electronics, brand Bowthorpe EMP, type 
SC13/AC surge counter for purpose of monitoring surges and discharged currents during the 
surge events is acceptable. 



14. SERVICE AND CONTROL POWER 
14.1. All devices that require an external connection by the Owner shall have dedicated terminal 



blocks and shall be located at the bottom, left or right of the control panel.  Prior to 
manufacturing the control panel, a layout and schematic drawings shall be submitted for 
approval. 



14.2. AC Power: All AC power supply protection shall consist of molded case circuit breakers of 
proper voltage and current rating and listed by Underwriters Laboratories (UL).The 120VAC 
control circuit shall be wired to terminal blocks to be connected externally by the Owner.   



14.3. Loss of DC Relay “ANSI Device No. 27D”: A Loss of DC relay shall be provided to monitor 
DC control power. The relay shall have a minimum of three (3) normally open isolated and two 
(2) normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC 
coil. One normally open contact each (latching) shall be wired and connected to the Thermal 
Monitor Dynamic Ratings device for monitoring and annunciator for alarming and the other 
contacts shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 



14.4. Loss of AC Relay “ANSI Device No. 27A”: A Loss of AC relay shall be provided to monitor 
AC control power. The relay shall have a minimum of three (3) normally open isolated and two 
(2) normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC 
coil. One normally open contact each (latching) shall be wired and connected to the Thermal 
Monitor Dynamic Ratings device for monitoring and annunciator for alarming and the other 
contacts shall be terminated on terminal blocks in the transformer control cabinet. All contacts 
shall be wired and terminated on terminal blocks in the transformer control cabinet. 
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14.5. The main DC power source shall be wired and connected to an ABB FT-1 potential test switch 
with a minimum of 10 positions, style number CT100 or equivalent.: All devices that require 
DC power source shall be wired and connected to the test switch with inline fuses sized 
accordingly. 



15. CONTROL CABINET 
15.1. Each transformer shall be provided with a control and terminals cabinet mounted in a readily 



accessible location to be approved by the Owner. The cabinet shall have a rugged, 
weatherproof, outdoor construction, doors with non-corrosive hinges, padlock facilities, pocket 
for drawings, and a removable plate in the bottom for Owner incoming wiring which will 
facilitate easy disconnection of external conduit and wiring for moving the transformer. The 
control cabinet shall be provided shall be supplied with a drip shield above the cabinet doors. 
Each cabinet shall include an internal swing panel for mounting transformer control equipment 
with visual status indication.  



15.2. All leads from the transformer devices and accessories listed below shall be run in rigid 
galvanized conduit or electric metallic tubing and connected to terminal blocks in the cabinet. 
Electrical metallic tubing shall be provided with watertight fittings. All conduit and electrical 
metallic tubing runs installed by the Contractor shall be terminated at devices or connection 
boxes and at the terminal cabinet in tapped holes having not less than 3-1/2” (88.9mm) pipe 
threads, or in standard pipe-threaded couplings or nipples integral with or welded to the device 
or cabinet. Other conduit and electrical metallic tubing connections shall be made with cast 
metal boxes and outlet fittings having threaded outlets and gasketed covers. No running threads 
on conduit will be permitted. All wireway entrances and exits shall be installed with cable 
protection bushings. 



15.3. One 100-watt, 120-volt, incandescent lamp and porcelain socket fixture, wiring, and a door-
operated switch shall be provided in each terminal cabinet for illumination. The lamps shall be 
placed or shielded so that direct light will be thrown on the control panel only. A 120-volt, 3-
wire, 15-ampere, duplex grounding type receptacle, NEMA 5-15R, shall be provided in each 
cabinet. A 208-volt thermostatically controlled electric space heater of adequate rating shall be 
provided in each cabinet to prevent condensation when the outside temperature is as low as -
25°C. 



15.4. Control System Equipment:  Each transformer shall include the following control and 
protection equipment. 



15.4.1. Fiber Optic Sensors for Temperature Measurements 



15.4.1.1. Each transformer shall be equipped with devices for measuring ambient, 
transformer top and bottom oil, OLTC, and winding hot spot temperatures.  
Temperature measurement of ambient, top and bottom oil, OLTC, and 
winding hot spots for use in factory testing, transformer protection and 
cooling control shall be performed using fiber optic sensors, meeting the 
following criteria: 
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1. System shall be of proven Fluoroptic technology. The temperature 
sensing tip of the fiber optic cable shall be “dip-tip rugged probes” 
with a proven record of use during the past 5 years demonstrating 
successful installation with minimal breakage. The probes shall be 
directly installed in each phase / winding of the transformer to 
measure the winding hot spot and at the top and bottom (inside) of the 
transformer to measure top oil temperature.  It is optional to measure 
core temperature using fiber optics. It is recommended that a 
minimum of fifteen probes be installed inside the transformer, out of 
which ten are to be connected to the monitoring system and remaining 
five are to be kept as standby probes to be connected to the 
monitoring unit in case of the need to change the corresponding 
probe. 



2. Fifteen (15) probes shall be installed with 10 installed and five spares. 
Nine (9) probes shall be installed, three in each phase / winding, at the 
hottest spots of each of the phase windings. Three of these probes, one 
from each phase, shall be for spares. The locations of the probe shall 
be in the hottest spot of the windings as determined by the transformer 
manufacturer with the locations finalized by agreement of the 
Purchaser. Two (2) probes each shall be in the top and bottom inside 
of the transformer for measuring top and bottom oil temperature with 
appropriate mounting. Two of these probes, one form the top and one 
from the bottom shall be for spares. Caution should be used to not 
mount the top oil probes to close to vents from the core or coils so that 
higher than actual temperatures are not indicated. These probes shall 
be installed below the lowest point of oil at the coolest specified 
ambient temperature if the unit is gas blanketed. Two (2) probes shall 
be in the OLTC inside of the OLTC tank for measuring oil 
temperature with appropriate mounting. One of these probes shall be 
for spares. Two (2) probes shall be for measuring ambient 
temperature, the sensor shall be mounted in a protected housing, 
external or internal to the transformer as required by the application, 
and in a location suitable for providing ambient temperature data, i.e., 
unaffected by transformer operating temperatures. One of these 
probes shall be for spares. 



3. Probes shall be able to be completely immersed in hot transformer oil; 
they shall withstand exposure to hot vapor phase during the 
transformer insulation drying process. The probes shall meet the 
requirement to eliminate the possibility of partial discharge in high 
electrical stress areas in the transformer.  Probes shall be certified by 
Weidmann testing for electrical parameters per ASTM D-3426 and 
ASTM D-149 testing for proposed probes. This type testing shall be 
within the last 12 months. 



4. Probes shall be all 200μm silica, double PFA Teflon jacketed, Kevlar 
wrapped fiber with perforated outer jacket that insure complete oil 
impregnation; and PFA Teflon protective Helix wrap having 
improved visibility and mechanical strength.  Probes must connect to 
the tank wall plate with threaded connectors containing a Viton o-ring 
to with stand full vacuum and prevent oil leakage during the pressure 
tests on the transformer tank. 
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5. The transformer manufacturer shall submit data showing that the 
probes are located in the hottest point of the windings. This 
information shall be provided during a design review, at drawing 
approval or prior to work.  The location shall be shown on appropriate 
sketches showing the location of the tip, type and configuration of the 
spacer used and routing of the fiber cable to the tank wall penetrator. 
Each fiber must be identified to its location using a technique similar 
to wire tags. The probes shall be identified as to winding locations, 
OLTC, ambient, top and bottom oil so that probes can be easily 
identified as either 49 or 26 device function. 



6. The Fiber optic cables are to be brought out of the main tank through 
tank wall penetrator feedthrough plate assembly located on the side of 
the tank. The feedthrough plate should contain all of 15 feedthroughs, 
except for the ambient, that are welded to the feedthrough plate. 
Construction of feedthrough plate shall be of stainless steel. 
Construction should consist of a backing ring welded to the tank, 
Viton o-ring and stainless steel plate bolted to backing ring. This plate 
is to be located such that after complete assembly of the transformer 
the plate and connection box allow access without the need to remove 
any components of the transformer. The feedthrough plate design 
must be vacuum and pressure tested. 



7. The external fiber optic extension cable shall be run to main control 
cabinet and shall be of bundled 4-fiber design with threaded SMA 
connectors containing a Viton o-ring at the penetration plate, routed 
inside the conduits and having a large bend radius 



8. Fiber optic provider must be fully ISO 9001 certified (latest edition) 
and have held this certification for a minimum of 3 years to ensure 
high quality processes and procedures.  As part of the manufacturing 
testing, ASTM-D149 sample testing must be done in the factory at 
minimum level of 100 kV, along with temperature testing of each 
probe. 



9. Measurement temperature range of the system should exceed both low 
and high temperatures of the equipment by 15° C and accuracy of ± 
2°C with no recalibration required and should use a long life red LED 
as light source. 



10. The controller shall be housed in cooler control cubicle or in a 
separate enclosure having degree of protection IP 56. 



11. The display must be color 5.7 inch interactive touch screen.  The 
instrument must be capable of panel, wall or rack mounting and able 
to be placed in a NEMA 4 enclosure.  System must be designed for 
power input options of either AC or DC. 
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12. The system for measurement and control shall include analog outputs 
for each measurement channel. Temperature resolution of the analog 
outputs shall be ±0.1°C and precision of ±0.5°C and the system shall 
offer user programmable temperature alarm and trip function outputs 
with 10 relays (along with 1 Form C system status relay).  The relays 
should be failsafe in case of loss of power.   All inputs and outputs of 
the system shall meet the requirements of surge test of IEEE 
C37.90.1-2002 in which a 4000 V surge is applied to all the inputs 
and outputs without permanent damage to the instrument.  The system 
should electronically store testing records of components for up to 40 
years and allow for onboard diagnostics and instructions, including a 
signal strength reading to verify integrity of fiber optic connections.  
System should contain a battery for official date/time stamp of data 
readings. Battery condition shall be monitored with provision to 
determine remaining battery life. System should have environmental 
testing (vibration, temperature, etc.).  The system should contain 
IEC61850 protocol, along with DNP3.0, Modbus, and ASCII. 



13. Temperature Rise Test Measurements shall be made with the fiber 
optics in operation. The equipment shall be operational during 
temperature tests and be demonstrated to represent the hottest spot 
during these tests. Comparison of calculated to measured hot spot 
shall be made to insure that measured hot spot is not greater then 
calculated values and reasonably close to calculated hot spot values. 
During probe verification, the hottest probes for each phase shall be 
identified for each phase and top oil connection to the controller, and 
temperature data for all probes recorded and reported in the test report 



15.4.2. Thermal Monitoring, Control, and Communications (CTMS) Device “ANSI Device 
No. 30”: 



15.4.2.1. Each transformer cooling and thermal system shall be controlled by a 
Dynamic Ratings E3-9200 transformer management system. The 
Contractor shall be responsible for programming and calibrating.  The 
system shall meet the following requirements: 
1. Control: cooling control. 
2. Monitor: provide comprehensive monitoring of the Windings and the 



LTC. 
3. Analyze: evaluate the measured and calculated values to identify 



abnormal conditions and generate alarms accordingly. 
4. Recommend: provide specific recommended operator actions and/or 



operator warnings in response to any condition alarm. 
5. Diagnose: a data diagnostic software tool shall be provided for root 



cause analysis of active alarm conditions. 
6. Manage: provide pass through communication for sensor IED’s 



connected to the CTMS. 
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15.4.2.2. The CTMS must operate as a single integrated system designed, supplied, 
supported, and warranted by a single source. The system shall use a digital 
communication platform with all data consolidated, displayed and 
available for customer integration with no analog links to cause loss of data 
accuracy. All monitored values, calculated values, alarms, alarm settings, 
control functions, analysis and recommended operator actions must be 
available on a display located on the transformer and also on a built-in 
graphical web server displaying all of the same. The following sections 
specify the detailed requirements for all components of the CTMS: 
1. Temperature Monitoring 



i. Temperature of each phase of the winding 
ii. Top and Bottom Oil Temperatures of the main tank 



iii. Ambient Temperature shall be monitored using a fiber probe 
mounted in a Dynamic Ratings Ambient Temperature Radiation 
Shield. Ambient temperature fiber probe shall be installed upwind 
of any transformer cooling fans to provide an accurate 
representation of the ambient temperature and to avoid any 
convection heating affects of the transformer cooling system. 



iv. OLTC Tank Temperature shall be monitored using a PT-100 RTD 
installed in a thermal well, if a fiber optic probe is not applicable, 
at the same height as the Main Tank temperature sensor and 
within 24 inches of the LTC barrier wall. 



2. Main Tank Calculated Values 
i. Calculated Winding Hot Spot Temperature based on the thermal 



model for the transformer, cooling system health, present loading, 
and losses associated with the present tap position and ambient 
temperature. 



ii. Calculated Ultimate Winding Hot Spot Temperatures based on 
the thermal model for the transformer and the cooling system 
health.  



iii. 3. Calculated Top Oil Temperature based on the thermal model of 
the transformer and the cooling system health. 



iv. Calculated Ultimate Top Oil Temperature based on the thermal 
model of the transformer and the cooling system health. 



v. Current Insulation Aging Rate and Accumulated Insulation Aging 
based on the measured or calculated winding hot spot 
temperatures. 



vi. Transformer Dynamic Ratings Calculations providing: 
vii. Maximum Safe Load Limit based on present ambient temperature 



and the cooling system health. 
viii. Estimated Time Remaining based on the cooling system health 



and ambient temperature before the transformer thermal limits are 
reached. 



ix. Time for load calculation 
x. Load for time calculation 



xi. Moisture modeling using inputs from the Kelman Minitrans 
device 



3. Load Monitoring 
i. Each of the three phase load currents from the secondary side of 



bushing mounted CT’s 
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ii. Each of the three phase voltages from the secondary of a supplier 
provided voltage transformer(s) 



4. Date and Time: The transformer management system shall provide 
time and date stamped data logging of all available voltage and 
current inputs and load calculations with storage of minimum and 
maximum values since last reset 



5. Main Tank Monitoring 
i. Sudden Pressure Relays 



ii. Pressure Relief Device 
iii. Oil Level 
iv. Main Tank Nitrogen Pressure High/Low Alarms (if applicable) 
v. Nitrogen Cylinder Low Pressure Alarms (If applicable) 



vi. Conservator Tank Alarms (if applicable) 
vii. Loss of AC and DC power supply sources 



viii. Dehydrating Breather status 
ix. Bushing monitoring 
x. Partial Discharge in the windings 



6. Cooling System Control and Monitoring: Cooling Control - The 
CTMS shall have: 



i. The ability to control up to 4 cooler banks, each with up to 2 
stages of fans and 1 pair of pumps. Pumps and fans shall be duty 
cycled to equalize wear between banks and stages. 



ii. Manual and Automatic control modes for each bank and stage of 
cooling to allow each fan bank and pump group to be switched on 
and off independently 



iii. Independently adjustable set points for automatic operation of 
pumps and fans based on winding hot spot and actual top oil 
temperatures. 



iv. The ability to proactively control cooling for sudden increases in 
load current which result in a predicted top oil and winding hot 
spot temperature exceeding the actual top oil temperature cooling 
control set points.  Predicted top oil temperature shall be based 
upon the thermal model of the transformer. 



v. Automatic testing to exercise the cooler banks at preset intervals 
and provide an alarm if the cooling system test fails. 



7. Cooling System Monitoring 
i. Fan/Pump Supply Power, Status/Alarm 



ii. Cooling Control Power, Status/Alarm   
iii. Cooling Control Contactor Status 
iv. Fan Motor Current Monitoring shall be provided for each stage of 



cooling. A maximum of 6 fans per CT is allowed when 
performing fan motor current monitoring. Installations requiring 
more than 6 fans per stage, shall utilize additional CT’s for 
monitoring fan currents.   



v. Oil Flow Indicators in Pump Applications shall be monitored and 
wired to alarm and lock out pumps should the oil flow indicator 
contact fail to close within a specified time frame after the signal 
has been sent to start the pumps.   



vi. Auto/off/Manual Control Switch Status 
vii. Remote/Local Control Switch Status 



viii. OLTC Monitoring 











 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-043 (127359) 115-13.8kV POWER TRANSFORMER - 31 
EMAT – 02 REV. A (8/22/13) 



a. Sudden Pressure if applicable 
b. Pressure Relief 
c. Oil Level 
d. Differential and Oil Temperatures 
e. Tap Position - Indication shall be provided using a Dynamic 



Ratings Tap Position Indicator or equivalent sensor with 0 – 1 
mA output to CTMS for remote monitoring of the LTC tap 
position. 



f. Tap change in progress auxiliary contacts from the LTC drive 
compartment 



g. Auto/Off/Manual control switch status 
h. Remote/Local control switch status 
i. Motor power status 
j. Control power status 
k. Motor current and voltage 
l. Raise and Lower status 
m. Dehydrating Breather status 
n. Pressure Switch 
o. Raise/Lower status 
p. Time since last pass through neutral 
q. Contact Wear 
r. Operations counter for each tap position and each contact 



ix. OLTC Calculated Parameters: 
a. Differential Temperature of LTC vs. Main Tank – differential 



temperature shall be filtered through internal algorithms in the 
transformer management system to minimize false alarms 



b. Accumulated number of tap changes for each tap position 
c. Accumulated number of operations for each physical contact 
d. Total number of tap changes on the LTC 
e. Time since LTC last passed through neutral 
f. Accumulated contact wear for each tap position 



x. Trending: The CTMS shall provide thermal loading trends at the 
base rating  MVA for calculating the winding hot spot 
temperature. 



xi. Dissolved Gas-in-Oil Monitoring: The CTMS shall provide a 
digital communication link to the Kelman Minitrans gas-in-oil 
monitoring device which allows access to the gases and water 
content monitored variables and diagnostic status of oil in the 
main tank of the transformer. 



xii. Communications: The CTMS shall communicate with the 
following applications: 



a. Local Diagnostic Port: There shall be an RS-232 serial port 
and a USB Type B port available on the control device for 
connection to a local desktop or laptop computer 



b. SCADA: It shall be possible for the CTMS to communicate as 
a slave with a SCADA RTU acting as the master connected via 
an RS232, RS485, fiber optic serial, Ethernet CAT-5 cable or 
an Ethernet fiber optic link using one of the following 
protocols: 
 Modbus RTU 
 DNP3.0 
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 IEC 61850, Independent Certificate of Compliance 
required. All analog and digital information and all control 
capabilities available at the local interface shall also be 
available via SCADA. The CTMS shall also be capable of 
accepting hard wired analog and digital IO to/from the 
SCADA RTU 



c. Dial-in Modem: There shall be a USB Type A host port for 
connection to a Hayes-compatible dial-in modem for 
downloading data files and uploading settings, software 
upgrades, configuration and diagnostics using a standard 
terminal emulator such as HyperTerminal. A PPP connection 
will be provided to view web pages, transfer files using sftp 
and perform diagnostics 



d. Memory Stick: There shall be a second USB Type A host port 
(in addition to the modem port) for connection to a USB 
memory stick providing upload and download of configuration 
settings or the transfer of archived history. 



e. Ethernet LAN or WAN: There shall be a 100 Base T and a 100 
Base FL Ethernet port for connection to an Ethernet hub using 
CAT-5 cable with RJ45 connectors or fiber cable with ST 
connectors and TCP/IP protocol.  



f. The CTMS shall contain a web server making it possible to 
connect to it with a PC running a standard browser such as 
Internet. It shall be possible to access all present values of data 
available at the local user interface over the LAN in this way. 
It shall also be possible to run Telnet and SFTP from the PC to 
control the CTMS and upload and download data files. These 
functions shall be password protected. The built-in web pages 
shall display all of the monitored transformer parameters 
including the dissolved gas-in-oil parameters, the internal 
diagnostics of the dissolved gas-in-oil monitor, the winding 
temperatures, partial discharge values, bushing health values, 
LTC monitoring parameters and the cooling system monitoring 
parameters. 
 Communication with other IEDs: It shall be possible to 



communicate with other makes of IED’s having an open 
protocol using serial links. 



 Data Logging: The CTMS shall provide for one year of data 
storage with user programmable logging interval. Data 
variables stored shall be user defined and must allow the 
inclusion of any measured, monitored or calculated value 
monitored by the CTMS system. 



 Alarm Structure: The CTMS shall provide a user 
configurable alarm structure with an unlimited parent child 
relationship between any variables. A default alarm 
structure shall be generated by the CTMS supplier during 
configuration. 
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 Suggested Actions: The system shall provide Suggested 
Actions that are displayed on the user display and displayed 
on the built-in web server interface.  There shall be a 
Suggested Action that may be generated for each individual 
alarm or diagnostic alert.  The Suggested Actions shall 
provide recommendations to the operator including 
warnings or diagnostic advice.  The user must have the 
ability to modify the preconfigured Suggested Actions 
which are defined within the CTMS system. 



xiii. Hardware Requirements: The software, configurations, settings, 
event record and data log shall be stored in a flash memory 
module which retains the information in the event of a power 
failure. After restoration of power, the controller shall 
automatically reboot and resume normal operation.  There shall 
be a real time clock (“RTC”) for time-stamping the data log and 
event record. The RTC shall have two long-life batteries to 
provide redundant back up of the RTC clock in the event of an 
auxiliary power failure. The controller shall generate an alarm if 
the RTC battery fails.  The monitoring system shall have an 
internal watchdog which generates an alarm in the event of 
control system faults.  The monitoring system shall also monitor 
the correct functioning of sensors, transducers, IED’s and 
communications in the monitoring system.  If the controller is no 
longer able to control the transformer it shall revert to a failsafe 
condition in which it Blocks LTC automatic operation and in 
which the cooling system pump(s) and fans automatically start up. 



a. Equipment Location: The CTMS shall be mounted in an 
enclosure in the transformer control cabinet.  The user 
interface shall be suitable for mounting in the same enclosure 
or remotely in the control room. Any communication between 
the equipment in the enclosure and equipment in the control 
room shall be via optic fiber cables. 



b. Operator Interface: The User Interface “UI” shall include a 
comprehensive menu of pages for all control functions of the 
CTMS. The menu facilities on the UI shall be user friendly by 
being as simple and intuitive as possible. The screen of the 
interface shall be fitted approximately on an average person’s 
eye level. 



c. Environmental: All CTMS equipment shall be suitable for use 
in a tropical climate under the service conditions defined 
below and in the vicinity of major electric power transmission 
and generation equipment where no special precautions are 
taken to control temperature and humidity or to maintain a dust 
free environment. 



d. Tests: 
 Cold Test: IEC 68-2-1, Ad: -20 °C 
 Dry Heat Test: IEC 68-2-2, Bd +70 ºC 
 Damp Heat Test, non-condensing: IEC 68-2-3, Ca 95% at 



40ºC 
 Vibration Test: IEC 255-21-1 
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 Shock and Bump Test: IEC 255-21-2 
 Seismic Test: IEC 255-21-3 



e. Electrical Requirements:: Exposed electrical terminals shall 
meet the following electrical insulation requirements: 2.5 kV 
rms 50 – 60 Hz applied for 60 seconds: IEC 60255-5, Surge 
Withstand Capability: 5.0 kV 1 / 50 us impulse: IEC 60255-5 



xiv. Digital to Analog Module: A digital input to analog output 
module shall be provided for winding and oil temperatures, as 
well as LTC tap position outputs for customer use. These output 
signals should be 0-1 milliAmperes connected to 125VDC circuit 
for SCADA application by the Owner. All contacts shall be wired 
and terminated on  terminal blocks in the transformer control 
cabinet. The module shall provide a proportional analog current 
output of 0-to-1 mA into a load of 0-to-10,000 ohms, representing 
a winding or top oil temperature of -17.8 degrees Celsius to 
+146.1 degrees Celsius. The module shall also provide a 
proportional analog current output of 0-to-1 mA into a load of 0-
to-10,000 ohms, representing an OLTC tap position 16R to 16L, 
from 0 to 330 Ohms.   



15.4.3. Annunciator 



15.4.3.1. A local display annunciator shall be provided. It shall interface with the 
thermal monitor. Local and remote alarm displays from the annunciator 
and display panel are required and communicates to the thermal monitor 
via connections using hard-wired shielded or fiber optic cable. The 
annunciator provided shall be used to monitor each alarm points of the 
transformer and be capable of transmitting a general alarm and trip 
condition to a remote location via two (2) normally open, (NO) and two (2) 
normally closed (NC) contacts with 125VDC, 10-Ampere rating. The 
annunciator shall be mounted in the transformer control cabinet and be 
visible from the control cabinet with the door closed. 



15.4.3.2. The Annunciator shall have microprocessor-controlled LED, and shall be 
able to communicate with the Dynamic Ratings T3-9200 monitoring 
system with regards to input and output status. All the annunciator contacts 
shall be wired and terminated on  terminal blocks in the transformer control 
cabinet for connections by the Owner. 



15.4.3.3. The contacts shall monitor the following alarm and trip points: 
1. Loss of AC Cooling Power 
2. Loss of AC Power Source 
3. Top Oil Over-Temperature  
4. Winding Hot-Spot  
5. Oil Level Low Main Tank  
6. Oil Level of OLTC Tank 
7. Dehydrating Breather for Main Tank 
8. Dehydrating Breather for OLTC 
9. Loss of DC Power Source 
10. OLTC Oil Temperature 
11. Pressure Relief Relay  
12. Sudden Pressure Rise Relays  
13. Buchholz Relay 
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14. OLTC Pressure Relief Relay 
15. OLTC Pressure Switch 
16. OLTC Oil Temperature 
17. Cooling Fan Motor Overload 
18. Spares 



15.4.3.4. Spare Temperature Well: An additional spare temperature well shall be 
provided for a second temperature probe. 
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Table 1: Input and Output for Tripping, Alarming, and Monitoring Requirements 
 



  DYNAMICS RATING E3-9200
INPUT OUTPUT LOCATION



ANSI 
Code 



 



Input from Xfmr, Or 
Other Devices 



 



Type Non-Critical 
- Alarm  



(74) 



Critical 
-Trip 
(94) 



Xfmr 
Local 



Control 
Cabinet 



Control 
Bldg 



RTU/
SCADA 



 



30 Top Oil Temp Fiber/Optics X X X X X
30 Main Tank Temp for Delta 



T Monitoring 
Fiber/Optics X X X X X



30 Ambient Temp Fiber/Optics X X X X X
30 Bottom Oil Temp Fiber/Optics X X X X X
30 Winding Temp   Fiber/Optics X X X X X
30 OLTC Oil Temp   Fiber/Optics X X X X X
30 3Ǿ Load Current       
30 3Ǿ Voltage       



33Q Main Tank Oil Level Messko X X X X X
33S OLTC Oil Level Messko X X X X X



63SP1 
63SP2 



Sudden Pressure Relays  Qualitrol 900 X X X X X



63PR Pressure Relief Device For 
Main Tank 



MPrec X X X X X



63RP Pressure Relief Device For 
OLTC 



MPrec X X X X X



63L Pressure Switch For 
OLTC 



Reinhausen X X X X X



99 Gas Accumulator  for 
Main Tank 



Buchholz X X X X X



 Gas-in-Oil & Moisture-in-
Oil 



Kelman 
Minitrans



X X X X X



 Fan Supply Power  X X X X X



 Cooling Supply Power  X X X X X
 Cooling Control Contactor 



Status 
 X X X X X



 Fan Motor Current For each fan 
stage



X X X X X



 Auto-Off-Manual  Control 
Switch Status 



For each fan 
stage



X X X X X



 Remote-Local Control 
Switch Status 



For each fan 
stage



X X X X X



 OLTC Motor Power  X X X X X
 OLTC Control Power  X X X X X
 OLTC Motor Current  X X X X X



 Dehydrating Breather For 
Main Tank and OLTC



 X X X X X
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Figure 3: Input and Output Schematic for Tripping and Alarm 
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15.5. CONTROL TERMINATIONS and WIRING 



15.5.1. Terminal Blocks 



15.5.1.1. Terminal blocks for control wiring shall be rated not less than 600-volts 
and rated for not less than 30 Amperes. Terminal blocks for power wiring 
shall be rated not less than 600-volts and current rated accordingly. 
Separate terminal blocks shall be provided for power and control wiring 
with barriers between block sections. Marking strips shall be fastened by 
screws to the molded section of each block, with one spare marking strip 
provided for each block. The terminal arrangement shall be subject to the 
approval by the Owner and shall have at least 20 percent of all terminals of 
each block available as spares. All secondary leads of all current 
transformers shall be terminated to Marathon shorting-type terminal 
blocks. Connection drawings shall have sufficient space to allow for the 
addition of customer external connections. 



15.5.1.2. Circuit designation and wire name shall be clearly marked with an 
approved marking system within one inch of each termination. 



15.5.2. Wiring 



15.5.2.1. Insulated wire shall be a cross-linked-thermosetting polyethylene-insulated 
type. The insulation shall be moisture and heat resistant and suitable for 
conductor temperatures not exceeding 90° C, normal operation. All wires 
shall be single conductor, of stranded coated annealed copper, insulated for 
not less than 600-volt service. Conductors shall be Class B or Class C 
stranding, except for hinge wire which shall be Class D stranding. Control 
circuit wire size shall be not less than #14 AWG except when wiring to 
Owner-specified devices that will not accept wire this large. In such cases, 
the largest wire size that will fit shall be used. CT secondary wiring shall 
be #10 AWG and power circuit wiring shall be sized and protected for the 
current required. Fiber-optic wiring shall be C800FD, high-strength, 
heavy-duty, round PVC-jacketed, dual-channel, for indoor or outdoor use. 
External cable bundles shall be secured throughout their length for support 
and protection. Connections to all instruments shall be flexible. 



15.5.2.2. All control wires shall be rated for 90 degrees Celsius in accordance with 
SCL standard 6420.5. All wiring exposed to the atmosphere must be 
installed inside metal conduits to protect from UV exposure. 



15.5.3. Devices 



15.5.3.1. All contactors, circuit breakers and fuses shall be NEMA rated. All 
electrical equipment shall be UL / CE listed with vendors with stocking 
warehouses located in the United States. The electrical equipment with 
wiring diagrams shall be provided for the Owner’s approval prior to 
manufacturing. 



15.5.3.2. All devices shall be identified with permanently attached labels that 
correspond to the wiring drawings provided. 
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16. PAINT AND FINISHING 
16.1. The exterior surface of each transformer shall be prepared by sandblasting or shotblasting and 



derusting to a clean metal surface and painted with an anti-corrosive primer on a modified 
alkyd resin base applied in two coats. Interior surfaces of the tanks above the low oil level shall 
be finished with one coat of light-colored oil-resistant paint or enamel. For the exterior surface 
coat, an air drying matte finishing enamel on a modified alkyd resin base or approved equal 
shall be applied in a single coat. Color shall be “ANSI 70 gray”. The tank cover shall have sand 
added to it to form a non-skid texture. One spray can of primer and one spray can of finish paint 
for touch-up shall be provided with Material Safety Data Sheets (MSDS). All finished metal 
work shall be suitably wrapped or otherwise protected from damage during shipment. 



17. NAMEPLATE 
17.1.  A nameplate shall be stainless steel fabricated in accordance with IEEE Standard C57.12.10 



and affixed to each transformer. The nameplate shall state the purchase order number, the Mfg, 
Serial Number, and date (year) of manufacture.   The Nameplate shall state “Contains less than 
one ppm PCB at time of manufacture”. The nameplate shall state the operating pressures as 
required in ANSI C57.12.00, and include zero-sequence impedance values. 



18. FABRICATION PHOTOS 
18.1. Two sets of 8 inch by 10 inch color photographs, and digital photographic files showing the 



general construction and arrangement of components shall be supplied for each Equipment item 
and shipped with the Equipment certified test report. Each photograph shall have a label 
permanently attached to the back, stating the serial number of the unit, the unit rating, the date 
of the photograph, the substation name, and the Owner Purchase Order. The Owner 
representative shall be permitted to take additional photographs of all parts of the Equipment 
and accessories during any phase of assembly or testing. Each photograph set shall include the 
following from all angles necessary so that all details can be viewed:  



18.1.1. Core structure, before coils are set in place (core form units only). 



18.1.2. Core and coil assembly complete, just before tanking. 



18.1.3. Inside view of empty tank. 



18.1.4. Top view of Equipment just before cover is welded, showing placement of core and 
coils. 



18.1.5. Overall view of the completely assembled Equipment: one view of each of the four 
sides, and one view of the top. 



18.1.6. Core and coil assembly in at least five stages of manufacturing. 



18.1.7. Five views of the coil and core inside the tank. 



18.1.8. Two views of the completed core clamping. 



18.1.9. Core ground connection. 



18.1.10. At least five different stages of the tank and radiator assembly. 
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19. HEAT RECOVERY 
19.1. The Owner is requesting a heat recovery system proposal using Toshiba BI-TE thermoelectric 



modules. Refer to EXHIBIT B CONTRACTOR BID FORM. 



20. MEASUREMENTS AND TESTS 
20.1. General 



20.1.1. Measurements and tests shall be conducted at the factory and at the Contractor’s 
expense, and the results of all tests shall be furnished in a certified report. The test 
report shall contain all measured data, instrument settings, oscillograms, and be 
detailed enough to allow the test(s) to be repeated and verified. The Contractor shall 
notify the Owner and provide a factory test procedure at least four (4) weeks in 
advance of said tests, in order that the Purchaser may exercise the option of witnessing 
these measurements and tests unless waived in writing. Reports of all witnessed tests 
shall be signed by the witnessing representatives of both the Supplier and the Owner.  



20.1.2. Each transformer shall be subjected to the following tests and measurements in 
accordance with IEEE Standards C57.12.00 and C57.12.90. All routine tests required 
by the referenced standards shall be made and reported whether specifically required 
by this Specification or not. Except where otherwise specified in the Standards, all 
measurements and tests involving alternating voltage shall be made with 60 Hz sine-
wave voltage.   



20.1.3. All tests requiring low voltage sources shall utilize 120V single phase or 208V three 
phase alternating current sources. 



20.2. Resistance Measurements: The cold resistance of each winding on the rated-voltage tap and at 
the tap extremes connection shall be measured on all transformers. The hot resistance of 
windings shall be measured on the transformer which is given the temperature test. Tests shall 
be in accordance with Section 5 of IEEE Standard C57.12.90 and the attached SCL Megger test 
forms. 



20.3. Polarity and Phase Relation: The angular displacement and relative phase sequence on the 
rated-voltage connections shall be tested and the lead marking checked on each transformer in 
accordance with Section 6 of IEEE Standard C57.12.90. 



20.4. Ratio Measurements: The turns ratio of the windings on the rated-voltage connections and on 
all taps shall be determined for each transformer in accordance with Section 7 of IEEE 
Standard C57.12.90. 



20.5. No-Load Losses and Excitation Current: No-load losses and excitation current shall be 
measured on each transformer and computed in accordance with Section 8 of IEEE Standard 
C57.12.90 at rated voltage and frequency. In addition, no-load losses and excitation current 
shall be measured and computed for 90 percent and 110 percent of rated voltage for each 
transformer. 



20.6. Impedance Voltage: Impedance measurements shall be taken on each transformer to 
demonstrate compliance with the transformer ratings section of this Specification. The 
measurement shall include determination of both positive sequence and zero sequence values. 
Measurements shall be made for all tap settings shown in Section 8.3.2 and Table 17 of IEEE 
Standard C57.12.00, and measured in accordance with Section 9 of IEEE Standard C57.12.90. 
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20.7. Loss Tests:Loss tests shall be made on each transformer and compared with guaranteed values. 
Loss test shall include no-load losses at 90 percent, 100 percent, and 110 percent of rated 
voltage; load losses at base MVA output; and total losses. If tests are made at 50 Hz, the load 
loss shall be adjusted to 60 Hz by the following formula: Adjusted load loss = I2R + 1.44 * 
Stray Loss at full load. Load loss measurements made at base MVA reflect the most common 
loading conditions at which the equipment is expected to operate. The total losses will be the 
sum of the 60 Hz load loss (by test or adjusted), the no-load loss, and the power required for the 
cooling equipment. 



20.8. Dielectric Tests 



20.8.1. The following insulation tests shall be performed on each transformer with the test 
levels corresponding to the basic impulse insulation levels of the windings outlined in 
this specification and in accordance with IEEE Standard C57.12.00. Test shall be 
performed in accordance with the procedures outlined in Section 10 of IEEE Standard 
C57.12.90. The insulation power factor and insulation resistance tests are 
recommended to be tested using a Doble M4000 series or later test set. 



20.8.1.1. Switching Impulse Test 



20.8.1.2. Lightning Impulse Test  



20.8.1.3. Applied Voltage Test 



20.8.1.4. Induced Voltage Test 



20.8.1.5. Partial Discharge Test 



20.8.1.6. Insulation Power-Factor test 



20.8.1.7. Insulation Resistance Test 



20.8.1.8. Low Frequency Test 



20.8.2. Oscillograms shall be taken of surge voltages during all impulse and switching 
impulse tests and of neutral current during the full-wave impulse tests. The impulse 
and switching impulse tests shall be made by direct application without 60 Hz 
excitation. Front-of-Wave tests shall include tests on the low voltage windings. The 
oscillograph shall be adjusted to give the same deflection on reduced-voltage and full-
voltage impulse waves to facilitate comparison of the oscillograms. Any deviation in 
voltage or neutral current wave shape between reduced-voltage and full-voltage full-
wave tests, or any deviation between the chopped wave or front-of-wave oscillograms 
shall be explained to the satisfaction of the Owner’s engineer or it will be considered 
cause for rejection of the transformer. 



20.9. Temperature Rise 



20.9.1. Temperature rise tests shall be made on each transformer at rated frequency and at 
self-cooled and forced-air-cooled kVA ratings. Loading for the temperature test shall 
be by one of the methods described in Section 11 of IEEE Standard C57.12.90 as 
proposed by the Supplier. 



20.9.2. Temperature rise tests shall include bottom oil temperature rise above ambient at full 
load and should be done during thermal test. Weight of core and coils, weight of the 
tank and radiators, and gallons of oil shall be provided for use in the Owner’s loading 
guide calculations. 
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20.10. Short Circuit Design Test: The coil and core design used to manufacture each transformer 
covered by this Specification shall have been short-circuit tested in accordance with IEEE 
Standard C57.12.90. The actual transformers provided shall not be short circuit tested. A copy 
of the short circuit test results shall be included with the certified test report and the 
Contractor’s bid. 



20.11. Audible Sound Level Measurement: Measurement of the audible sound level shall be 
performed to demonstrate compliance with these Specifications. The sound level shall be 
measured in accordance with Section 13 of IEEE Standard C57.12.90.  



20.12. Internal Partial Discharge Tests: Oscillographic and quantitative meter measurements of 
internal corona discharges shall be made on all high voltage windings according to the 
procedure described in IEEE Standard C57-113. All oscillographic records, meter readings, and 
data taken during these tests, together with a diagram of the circuit employed, shall be 
incorporated into the transformer test report. 



20.13. Insulation Power Factor Tests: Each winding of each assembled transformer, when filled with 
oil, shall be given a power factor test in accordance with Table 4, Method II of IEEE Standard 
C57.12.90, and this data shall be entered upon the test records. Power factor data shall be 
identified with the transformer serial number and oil temperature. The purpose of these tests is 
to assist in future maintenance testing. 



20.14. Regulation: The regulation of each transformer for self-cooled and forced-air-cooled rated kVA 
on the rated voltage connection at unity power factor, and at 90 and 95 percent lagging power 
factors, shall be computed and reported, using appropriate data derived from the required tests 
as described in Section 14 of IEEE Standard C57.12.90. 



20.15. Core Insulation Test: If the core is insulated from the tank, the core ground strap shall be 
removed and the core-to-ground insulation tested. The resistance shall be a minimum of 0.5 
megohms. 



20.16. Sweep Frequency Response Tests: Sweep frequency response open and short circuit tests shall 
be performed on each transformer as outlined in the Doble SFRA Connections Guide & Factory 
Test Specifications. The transformer shall be tested under two different conditions: one, with 
the transformer in transit stage, without oil and bushings, and, two, with the transformer fully 
dressed, with oil and bushings installed. The tests shall be performed on the transformer with 
the OLTC tap in the extreme raise and lower, as well as neutral positions. The equipment used 
shall be a Doble M5200 series or later test set using Doble test cables as called out in the 
aforementioned Test Specifications. The results of the tests shall be provided with the certified 
test report to the Owner. 



20.17. Bushing Power-Factor Test (Where applicable): Power factor tests shall be performed on each 
bushing supplied with each transformer. The test shall be performed using a Doble M4000 
series or later test set and shall include a tip up test at 1000kV intervals up to 10,000 kV with 
the standard C1, C2 and capacitance measurements as provided on the bushing manufacturer’s 
nameplate. The test shall be conducted in accordance with IEEE Standard C57.19.00. The test 
shall include the manufacturer and type of test equipment used. Data for temperature and 
humidity shall be recorded at the time of test. If a Doble M4000 series or later test set was not 
used for testing the bushings, then another test by the transformer manufacturer using the Doble 
M4000 series or later test set shall be provided duplicating the bushing manufacturer’s test 
procedure with the addition of a tip up test. 



20.18. Other Tests: Each transformer shall also be subjected to any additional routine tests described 
in C57.12.00, and any other manufacturer recommended tests. 
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20.19. OLTC and Ancillary Devices Functional and Connection Tests: All ancillary devices such as 
relays, temperature and oil level gauges, thermal monitor, OLTC, fans, and others installed on 
the transformer as called out in this specification shall be tested for proper connection and 
functional operation as required by the specific equipment manufacturer and as required by this 
specification. Results shall be provided for all tests with the certified test report provided to the 
Owner. 



21. SHIPPING IMPACT RECORDERS 
21.1. Impact Recorders 



21.1.1. At the factory, at least three (3) impact recorders shall be installed on each 
transformer, two on the top cover of the tank, and one in the transformer local control 
cabinet, in shipment. The impact recorder shall be installed and sealed inside the 
control cabinet. The impact recorders shall remain installed for the duration of 
shipment and will be removed only by an authorized factory representative in the 
presence of the Owner’s representative. 



21.1.2. The impact recorders shall be capable of monitoring and recording shocks, movement 
and acceleration of the transformer in transit. The acceleration shall be time stamped 
and recorded in three axes. It shall also measure tilt angles, temperature and humidity. 
It shall be integrated with a GPS function. The three-dimensional acceleration 
measurement shall have a resolution of 0.1g. The frequency range shall be from 0-
300HZ. The tilt angle resolution shall be from 0-90 degrees. The temperature 
resolution shall be from -40° Celsius to +80° Celsius. The relative humidity resolution 
shall be +/- 3%. It shall be capable of recording in real time in milliseconds. And it 
shall be able to record and store data for the time required to transport the transformer 
from the factory to the foundation in the substation. It shall be tamper-proof once 
installed and set for recording, and weatherproof. The data logs shall be capable of 
being transferred via computer connection using a user-friendly manufacturer 
application software. The Supplier shall provide the recorded data of each impact 
recorder installed on each transformer to the Owner. The data shall be provided to the 
Owner right after it is downloaded and evaluated by the Supplier in the presence of the 
Owner or its representatives. 
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1. SCOPE 



1.1. This Specification defines arc-resistance, metal enclosed switchgear as specified in the 
MASTER SPECIFICATION. The Contractor shall design, fabricate, deliver, assemble and 
test the switchgear. 



1.2. The switchgear assembly shall be outdoor rated, double-row, climate controlled, 
weatherproof and dustproof walk-in with operating and maintenance aisle.  The switchgear 
shall include a control room, breakers, cubicles, breaker test bench, eyewash station, PTs, 
CTs, Fuses, AC/DC power distribution, provisions for connection of (2) 13.8kV station 
service feeds, provisions for ultimate power transformers and capacitor banks, inter/intra 
panel wiring, labels, nameplates,  



1.3. Feeder, bus and capacitor protection panels will be provide by the owner in the control 
shelter. The Contractor shall provide necessary equipment, instrument transformers, 
indication, controls, monitoring and communications for a complete switchgear package. 
The Owner will provide cables from the control building to the switchgear. 



1.4. The switchgear will be placed on a flat slab (generally at grade) where a cable pulling vault 
will reside below the switchgear.  It is anticipated that small landings will need to be 
provided by the switchgear Contractor. 



1.5. The Owner will furnish and install 15kV class feeder cables. The Contractor shall install 
15kV class cables to power transformers, capacitor banks, grounding banks (actually direct 
connection from transformers) and station service. 



1.6. Circuit breaker ratings, short circuit ratings, fuse ratings, etc, shall be determined by the 
Contractor. For each circuit breaker rating required, two spare circuit breaker shall be 
provided for each rating. 



2. FRAME CONSTRUCTION 



2.1. The frame of the metal-clad switchgear shall be of modular construction, fabricated 
primarily from 14-gauge galvanic steel. 



2.2. Welded components or components that require greater than 14-gauge steel shall be of 
carbon steel that has been phosphate treated and painted with ANSI 70 (gray) baked-on 
corrosion resistant epoxy enamel. The external surfaces of doors and panels shall be 
painted ANSI 70 color or as specified in data sheets.  



2.3. Hem-bends (rigid overlap bending) shall be consistently used to enhance strength and to 
minimize potential exposures to sharp steel edges during installation and maintenance. 



2.4. Switchgear shall be certified for Uniform Building Code (UBC) at the project location. 
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3. ARC RESISTANT DESIGN 



3.1. Type 2BC arc-resistant accessibility is the combination of types 2B and 2C and is 
designated for equipment where isolation from the effects of an internal arcing fault is 
desired between all adjacent compartments and the instrument compartment within a 
switchgear assembly where arcing does not cause holes in the freely accessible front, sides, 
and rear of the enclosure or in the walls isolating the low-voltage control or instrument 
compartment(s). Smoke ingress in the instrument compartment under evaluation is 
acceptable. Distortion of internal compartment walls, without signs of burning from a direct 
arc strike (i.e., a hole) or openings in the walls (i.e., torn seams) is not cause for failure. 
Meeting the requirements of this evaluation additionally qualifies the equipment for 
installation of instrument and control devices on the door or cover of the compartment 
tested without retesting the switchgear for the condition where the door or cover is present 
with devices mounted on it. Furthermore, the accessibility shall include the additional 
requirements of A.3.1 and A.3.2 of IEEE C37.20.7. It does not imply that the equipment 
may be operated with doors, covers, or panels opened or removed and maintain its intended 
degree of protection with the exception of the instrument compartment. Type 2BC is not 
applicable to equipment using open bus or open frame construction. 



3.2. The switchgear shall be designed in accordance with the requirements of IEEE C37.20.7 
type 2BC in the front breaker, instrument and auxiliary compartments depending on the 
type designation and type 2 in the rear cable compartments. 



3.3. For one-high breaker construction, the switchgear shall be designed in accordance with the 
requirements of IEEE C37.20.7 type 2BC in both the front and rear compartments. This 
level of arc-resistance provides protection between the front and rear adjacent vertical 
sections and between circuit breaker and auxiliary compartments within the same vertical 
section as well as isolation protection for the instrument compartment.  



3.4. A flange shall extend along both sides and the top and bottom of each vertical section to 
maintain an arc-resistant seal. In case of an internal arc fault, all related exterior vents shall 
automatically close and pressure shall be directed through the roof exhaust vents into a 
horizontal plenum. The plenum shall successfully withstand the gas pressure and arcing by-
products of the arcing event. The plenum shall exhaust the arcing event gasses and particles 
outside of the switchgear area. Connections between frames shall be made only at auxiliary 
compartments, or shall use fittings and materials to prevent propagation of damage due to 
an internal arc fault. 



3.5. The switchgear shall be suitable for installation on a concrete slab with Cable Vault below. 



3.6. The draw-out side of each cubicle shall be covered by formed hinged doors equipped with 
yellow zinc plated steel hinges and door latches. Where circuit breakers are installed "two-
high", there shall be separate doors for each. Where circuit breakers are installed "single-
high", they shall be installed in the lower portion of the cubicle and separate doors shall be 
provided for the lower and upper portions of the cubicle. These doors shall have 90-degree 
flanges which overlap with the door openings. Doors shall contain all control devices, 
relays, meters, and instruments. When the breaker is moved from the connected position, 
all high voltage parts shall be covered with 4 gauge grounded metal barriers. Positive-
acting stops shall be provided to hold draw-out-side doors in the open position, and 
provisions shall be made for padlocking in the closed position. 
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3.7. Interior auxiliary panels, if requiring rear access shall be mounted on yellow zinc plated 
steel hinges, shall latch into the closed position, and shall include a handle to latch and 
unlatch the panel and assist in swinging it out. When any such interior auxiliary panel is 
open, there shall be no exposed high-voltage parts. 



3.8. Door and auxiliary panels shall allow for devices to be mounted over the full height of the 
panels while providing for the panel to be closed with any interior circuit breaker in 
disconnect or the test positions. Such panels shall be adequately braced with cross members 
to ensure rigidity and shall be provided with necessary guards to protect devices mounted 
on the panel from circuit breakers during cubicle entry and withdrawal and from any 
voltage or control power transformer or associated fuse carriages during operation of draw-
out or tilt-out carriages to disconnect the transformer(s). 



3.9. The cable-exit side of each cubicle shall be covered by formed hinged door(s) equipped 
with yellow zinc plated steel hinges and door latches. All doors shall have 90-degree 
flanges which overlap the door openings. Where circuit breakers are installed "two-high" 
there shall be a separate door for each. Positive acting stops shall be provided to hold all 
cable-exit-side doors in the open position and provisions shall be made for padlocking in 
the closed position. 



3.10. Switchgear shall include all necessary mounting hardware (angle clips, beveled washers, 
etc.) necessary to properly secure the switchgear to Owner-furnished anchor bolts. 



4. OUTDOOR ENCLOSURE 



4.1. A weatherproof housing for the switchgear shall be provided. The enclosure shall be 
completely assembled for installation on a foundation and shall be metal-enclosed, 
completely dead-front and in accordance with the applicable sections of the standards listed 
in these specifications.  



4.1.1. The enclosure shall be equipped with lifting lugs. The outer roof shall be sloped. 
All panels shall be double wall construction with interlocking seams. All exterior 
seams shall be gasketed or caulked. 



4.1.2. The enclosure shall be equipped with personnel entrance double doors at each 
end with panic hardware and provisions for locking and Owner security access 
system. 



4.1.3. The access/maintenance aisle shall be of at least 96-inches width. The aisle floor 
shall be finished with a skid-resistant coating. 



4.1.4. The enclosure shall be equipped with a hood ventilation system and air intake 
louvers. 



4.1.5. All utilities shall be UL listed. Interior lighting shall consist of ceiling-mounted 
LED fixtures, with 3-way switches located near each personnel entrance door. 
Wall-mounted duplex receptacles shall be provided every 15 feet. 
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4.1.6. Rear access to the switchgear shall be through hinged removable doors with 
padlock provisions, located directly behind each switchgear frame. 



4.1.7. Bus duct or cable entry provisions shall be provided as required for power 
transformers and other equipment. An opening shall be provided under each 
vertical structure for conduit access. Covers shall be supplied for all floor 
openings. 



4.1.8. For outdoor installations, bottom rails of appropriately sized channels or I beams 
suitably protected from corrosion with a bit mastic coating shall be installed on 
the base of the switchgear assembly to unify the cubicles  and to prevent contact 
between steel panels and the concrete pad foundation. 



4.1.9. The switchgear shall include a roof with provisions to prevent the entrance of 
water between the walls of adjacent cubicles. The roof shall be sloped to prevent 
accumulation of standing water and to direct water away from operating areas, 
HVAC, doors, and roof seams. 



4.1.10. Enclosure doors, removable panels, and ventilation openings of Category C 
enclosures shall comply with the enclosure security provisions of Appendix A of 
ANSI C37.20.2 intended to provide a degree of protection against contact with 
enclosed equipment in secured installations intended to be accessible only to 
qualified authorized persons. 



4.1.11. The enclosure coating system shall comply with the requirements of ANSI 
C37.20.2, except that a minimum of a prime coat and two finish coats of paint 
shall be applied after phosphatizing. The enclosure coating system shall comply 
with the requirements of ANSI C57.12.28 where such requirements are more 
stringent than those of ANSI C37.20.2. Color shall be ANSI No. 70 Sky Gray. 
When electrostaticly applied epoxy powder paint is applied, only a phosphatizing 
procedure is required before applying the finish coat. The floor shall have two 
finish coats of ANSI 70, gray polyurethane enamel, with a non-skid additive. 



4.1.12. Each cubicle shall be equipped with sufficient pre-wired thermostatically 
controlled electric heaters located and sized to prevent moisture condensation and 
suitable for use with the specified heater voltage. Space heaters shall be capable 
of maintaining at least 65 F at all times. Thermostats for space heaters shall be 
adjustable with manual shut-off. Heaters shall be located to preclude damage to 
any other component. 



4.1.13. Dustproof Switchgear Requirements: Dustproof switchgear shall employ 
cleanable metallic filters over all ventilating openings. Such filters shall be 
cleanable without exposing maintenance personnel to any possibility of contact 
with any high-voltage or low-voltage source. 



4.1.14. Steps, landings and railings (hot dipped galvanized or aluminum). 



4.1.15. Exterior lights above each door with photo-cell control. Lights shall be hooded 
and facing downward. 
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5. CIRCUIT BREAKER CUBICLES AND COMPARTMENTS 



5.1. The operating mechanism shall be front-accessible. All routine maintenance shall be 
performed with the circuit breaker in an upright position. Circuit breakers shall have self-
contained wheels designed for easy insertion, removal and transport on flat indoor surfaces. 



5.2. Each Circuit Breaker cubicle shall be provided with a window/view port, to provide visual 
confirmation of the breaker position, racked in or racked out, and the open/close position.  
The charging motor shall be disabled during racking. 



5.3. Configuration: Circuit breaker cubicles may be arranged either "single-high" or "two-high". 
"Two-high" arrangements shall provide complete segregation using steel plates between the 
two circuit breakers in the cubicle and between their respective low-voltage control 
compartments. In such "two-high" cases, the word "cubicle" as used hereinafter in this 
Section shall refer to the top or bottom half of the full height cubicle. 



5.4. Partitioning: Each circuit breaker cubicle of the switchgear shall be partitioned by metal 
sheets into the following separate compartments: 



5.4.1. Main bus 



5.4.2. Circuit breaker 



5.4.3. Low-voltage control 



5.4.4. Outgoing or incoming cable or bus 



5.5. Breaker Interface Features: Circuit breaker cubicles shall be constructed to accommodate 
the specified circuit breakers. Interlocks shall fully comply with ANSI C37.20.2, and a test 
position shall be provided. Panels and doors shall close over a circuit breaker in disconnect 
or the test positions with no interference with devices mounted on the panels or doors. 
Stationary primary disconnecting contacts shall be silver-plated copper. Access to the 
stationary primary disconnecting contacts shall be blocked by a grounded, steel shutter 
when the circuit breaker is withdrawn to the test or disconnect position or removed from its 
compartment.  It shall be possible to observe the circuit breaker mechanical position 
indicator and operation counter and to rack the breaker to any position with the main 
cubicle door closed.  Breaker in bottom compartment shall be capable of rolling directly 
from compartment onto the floor without any special lifting devices. 



5.6. Breaker Control: Molded case switches shall be provided behind the cubicle door in the 
low voltage compartment to ensure positive disconnecting capability for both AC and DC 
control power to the circuit breaker. All circuit breaker control and protection circuits shall 
be operational when the breaker is in the test position or when the test jumper cable is in 
use. A truck operated cell switch with 8 normally open and 8 normally closed contacts shall 
be wired to terminal blocks for Owner's use shall be provided to monitor whether or not the 
circuit breaker is in the connected position. 
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5.7. The trip/close control switch (CSR) shall be Electroswitch Series 24, pistol grip, panel 
mounted, with red and green indicator lights. Electroswitch Cat # 24CSR88PB57DB with 
Legend Plate #18B-2C22 or equal. The “LOCAL/SUPV” switch shall allow remote 
operation when in “SUPV” and local operation when in “LOCAL”. Electroswitch Series 
24, Cat # 24203B or equal. 



5.8. Breakers shall not be forced cooled. 



6. POWER TRANSIT CUBICLES AND COMPARTMENTS 



6.1. Cable 



6.1.1. Designs predicated on the use of “Stacking Lug” conductor terminals are not 
acceptable. Feeder Cable terminators, conductor terminals, bolts, etc., will be 
supplied by others. 



6.1.2. The switchgear shall provide adequate cable-training and terminating space to 
allow proper installation of cable terminators with adequate spacing and leakage 
distance above the terminators.  Designs utilizing cable training troughs under 
the switchgear to obtain the specified cable training and terminating space are 
not acceptable.  



6.1.3. Adequate space shall be provided for field-insulation of conductor terminals 
and the exposed bus to which they connect.   



6.1.4. Switchgear with circuit breakers in "two-high" arrangements shall provide 
independent access to the two stacked cable compartments such that cable can 
be pulled into and terminated in one compartment with metal panels separating 
that work space from the circuit breaker, bus, and cable related to the other 
compartment. 



6.1.5. Two-bolt tin-plated bronze connectors shall be provided for terminating copper 
conductors on the ground bus in each compartment in which low voltage cables 
are terminated. 



6.2. Transformer Main Connection: All transformer sources to the switchgear shall be fed 
through main breakers.  Switchgear main breakers will be connected to the transformer via 
underground cable.  Cable entry/exit will be through a cable vault under the switchgear. 
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7. AUXILIARY CUBICLES AND COMPARTMENTS 



7.1. Each auxiliary cubicle of the switchgear shall be partitioned by metal sheets into the 
following separate compartments for equipment shown on the specification drawings: 



 
 Main Bus 
 Voltage transformers and fuses if VT's and fuses are mounted on a common carriage, 



or 
 Voltage transformers and Voltage transformer fuses 
 Fused Station Service Feeder 
 Low-voltage control 
 Outgoing or incoming cable or bus 



8. FUSES 



8.1. Voltage Transformer and Station Service Transformer Primary Fusing and Secondary 
Disconnects: The primary fuses of voltage transformers and station service transformers 
shall be mounted in such a way that they must be disconnected from the primary circuit 
before access can be obtained.  Provisions shall be made for permanently grounding the 
primary winding during the disconnecting operation. 



8.1.1. Voltage Transformer Mountings and Fuse Mountings 



8.1.1.1. Provisions shall be made for disconnecting the secondary circuit and 
permanently grounding the secondary winding during the primary 
fuse disconnecting operation.   



8.1.1.2. Primary fuses may be mounted on a separate draw-out or tilt-out 
carriage from the voltage transformers, or primary fuses and voltage 
transformers may be mounted on a common draw-out or tilt-out 
carriage if weights and sizes of the transformers permit. 



8.1.1.3. VTs shall be placed on each ring bus section. 



8.1.2. Station Service Transformer Mountings and Fuse Mountings 



8.1.3. Station Service transformer primary fuses shall be mounted on a separate 
draw-out or tilt-out carriage from the control power transformer which shall be 
mounted in a fixed position. Access to the primary fuses shall be key interlocked 
to require the main circuit breaker in the associated AC panel board to be open 
before access to the primary fuses can be obtained. The primary fuse carriage 
shall be interlocked to require the carriage to be open and the control power 
transformer(s) to be disconnected and grounded before access to the control 
power transformer(s) can be obtained. 
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9. OPERATING AND MAINTENANCE AISLE 



9.1. The aisle shall be dimensioned to allow easy installation and removal of circuit breakers 
from the switchgear and to allow adequate space for maintenance and repair of circuit 
breakers. Space for circuit breaker maintenance and repair shall exist with the breaker fully 
withdrawn into the aisle and all cubicle doors closed with no interference with 
panel-mounted devices. 



9.2. A weather proof door, adequately sized to allow circuit breaker ingress and egress, shall be 
located at each end of the aisle. These doors shall be equipped with panic exit hardware to 
permit opening from within under all conditions. Positive stops shall be provided to hold 
these doors in the open position, and provision shall be made for padlocking them 
externally in the closed position. 



9.3. If individual components or sub assemblies of any circuit breaker in the switchgear weigh 
in excess of 50 pounds, the ceiling of the aisle shall incorporate provisions for a lifting 
beam and hoist for use in removing these components or sub assemblies form the circuit 
breaker. 



9.4. Interior LED AC lighting shall be provided with three-way switches at both doors. 



9.5. Emergency interior DC lighting, powered from the Owner furnished battery system in the 
control building, and lighting units automatically activated upon loss of ac control power 
shall be provided. 



9.6. A 120-VAC, 20-A duplex receptacle with integral ground-fault circuit interrupter shall be 
located at 15 feet maximum space from end to end of the aisle and around the switchgear 
control room. A minimum of two circuits shall be used and arranged such that two adjacent 
outlets are not served from the same circuit. 



9.7. Heating, ventilating and cooling (HVAC) shall be provided.  The HVAC system shall be 
fully redundant and shall be capable of maintaining a temperature range of 65F to 75F 
with a single unit. HVAC system, heating and cooling capacity shall be determined by the 
Contractor. Calculations shall be provided to the Owner for review. 



9.8. The 2-foot floor area in front of the switchgear shall be painted yellow for cubicles which 
include local/remote selector switches, lockout relays or control switches or any devices 
which could be tripped or switched by accidental contact from the front of the panel. 
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10. COMPONENTS 



10.1. Circuit Breakers 



10.1.1. Circuit breakers shall be 3-pole, indoor, oil-less, air-magnetic, vacuum, or SF6, 
draw out type.  The circuit breakers shall be mechanically and electrically trip 
free. Individual pole SF6 bottles to be provided with two (2) sets of pressure 
switches. One (1) set for alarm on lower pressure and one (1) set for lock open or 
close of breaker. The SF6 interrupter must be capable of interrupting its rated 
current when bottle pressure is reduced to barometric pressure. 



10.1.2. Circuit breakers shall be designed, manufactured, and tested by the manufacturer 
of the switchgear. Circuit breaker interrupters and mechanisms shall be designed, 
assembled, and tested by the circuit breaker manufacturer. 



10.1.3. Circuit breakers shall be electrically operated by a stored energy mechanism 
normally charged by a small motor, but which can also be charged by a manual 
handle (furnished by the Manufacturer) for emergency closing or for test. 
Mechanism opening springs shall be fully charged prior to main contact closure 
on a closing operation. 



10.1.4. Control voltage tolerances for circuit breakers shall be as shown in ANSI C37.06, 
Table 8 excluding note 3. 



10.1.5. One trip coil shall be provided on each circuit breaker. 



10.1.6. Breakers shall be rated as 3 cycle interruption time. 



10.1.7. Each circuit breaker shall be equipped with auxiliary contacts in sufficient 
quantities to meet all requirement imposed by the switchgear being proposed, 
plus (eight) normally open and (eight) normally closed contacts for the Owner's 
future use. Contacts provided for the Owner's future use shall be wired to 
terminal blocks in the associated secondary control compartment.  All auxiliary 
contacts shall be wired to terminal blocks for Owner use. 



10.1.8. Each circuit breaker shall be furnished with a mechanical operation counter 
which shall be observable without opening the main cubicle door. 



10.1.9. Each circuit breaker shall be furnished with a mechanical position indicator 
which shall be observable without opening the main cubicle door. 



10.1.10. Each circuit breaker shall have means for remote racking it in and out of its 
compartment with the main cubicle door closed.  



10.1.10.1. Means shall be provided for holding the circuit breaker in the 
compartment in the operating, test, and disconnect positions.  



10.1.10.2. Interlocking shall be provided to prevent racking a closed breaker to 
or from any position, including fully withdrawn from its 
compartment. 
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10.1.10.3. Provisions shall be made for padlocking the breaker in both the test 
and the disconnect positions. 



10.1.10.4. An additional interlock shall discharge the closing springs upon 
circuit breaker insertion into or removal from its compartment.  



10.1.10.5. A position indicator to show circuit breaker position within its 
cubicle shall be provided. This indicator is to be observed without 
opening the breaker door. 



10.1.10.6. Location of remote racking shall be a minimum of 15 feet from the 
remotely operated cubicle. 



10.1.11. Control wiring connections between the stationary structure and the circuit 
breaker shall be provided with automatic self-coupling contacts which shall 
engage in the operating and test positions. The self-coupling contacts shall be 
rated for the control and control power voltages specified herein. 



10.1.12. All movable primary contact fingers and springs shall be mounted on the circuit 
breaker. Contact surfaces shall be silver-plated copper and fabricated to be self 
aligning to resist burning and deterioration. 



10.1.13. Circuit breakers shall have provisions for manually operating their charged stored 
energy mechanisms to open and to close the contacts. Means shall also be 
provided for slow-closing the circuit breaker contacts during de-energization 
inspection. 



10.1.14. All circuit breakers of equal ratings shall be interchangeable. Circuit breakers 
with higher continuous and/or interrupting current ratings shall be usable in 
cubicles normally occupied by similar circuit breakers with lower continuous 
and/or interrupting current ratings, but not vice versa. 



10.1.15. Each circuit breaker shall have an 11-gauge-minimum steel front barrier which 
completely isolates the high voltage section of the breaker from the cubicle 
control section. 



10.1.16. The circuit breakers shall be equipped with secondary disconnecting contacts 
which shall automatically engage in the operating and test positions to complete 
circuits as required. 



10.1.17. The operating mechanism shall be trip-free in any position and shall be anti-
pump.  The breaker main contacts shall not touch or arc across into a faulted 
circuit when a breaker close signal is received while a trip signal is being applied. 



10.1.18. The bus in each section shall be installed with rigid, non-tracking, fire-resistant, 
and non-hygroscopic insulating supports that are capable of withstanding the 
mechanical forces imposed by short-circuit currents equal to the close and latch 
and short-time 
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11. INSTRUMENT TRANSFORMERS 



11.1. Instrument transformers furnished as part of the switchgear assembly described by this 
specification shall conform to the requirements of ANSI/IEEE C57.13, "IEEE Standard 
Requirements for Instrument Transformers”. 



11.1.1. Current Transformers 



11.1.1.1. Current transformers shall be single- or multi-ratio type with fully 
distributed windings.  



11.1.1.2. Window-type current transformers installed on circuit breaker 
stationary contact or other insulating tubes shall have dry-type 
insulation for a minimum 600V nominal system voltage, 10kV BIL. 
The current transformer insulation in combination with the circuit 
breaker cubicle bus insulation and stationary contact insulating tubes 
shall withstand the full low frequency and impulse test levels. 
Bar-type current transformers shall be dry-type with windings 
completely encapsulated in a cast insulation system. Bar-type current 
transformers shall withstand the full low-frequency and impulse test 
levels.  



11.1.1.3. The continuous current rating factor for all current transformers shall 
be a minimum of 2.0 at 30°C ambient, 1.5 at 55°C ambient. 



11.1.1.4. Current transformers shall have thermal and mechanical withstand 
capabilities at least equal to the circuit breaker short-time current and 
closing and latching capabilities.  



11.1.1.5. Minimum ANSI relay accuracy class for current transformers shall 
be C400. Accuracy class for current transformers used in kWh/kW 
demand/kVAr demand metering circuits shall be 0.3, or better, with 
the actual specified burden connected. Ratio correction for current 
transformers used in relaying and panel meter circuits shall not 
exceed 10 percent at any current from 1 to 20 times rated secondary 
current with the actual specified burden connected. 



11.1.1.6. All current transformer leads shall be wired to short-circuiting type 
terminal blocks. Grounding to be at the terminal block. 



11.1.2. Voltage Transformers 



11.1.2.1. Voltage transformers shall be dry-type with windings completely 
encapsulated in a cast insulation system. Voltage transformers shall 
withstand the full low-frequency and impulse test levels as 
determined by the Contractors studies. 



11.1.2.2. Minimum thermal burden rating of all voltage transformers shall be 
500VA at 55°C average ambient. 
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11.1.2.3. Voltage transformers shall have a minimum permitted accuracy class 
of 0.3 for ANSI burdens W, X, M, and Y. 



12. PRIMARY BUS, BUS TAPS AND INSULATION 



12.1. All bus bars shall be copper bar and shall be silver-plated at connection points. 



12.2. Main bus continuous current rating shall be as determined by the Contractors studies. Taps 
to breakers shall have a continuous current rating at least equal to the breaker rating. 



12.3. Bolted bus connections shall be used. All bolting hardware shall be stainless steel. On the 
construction and assembly drawings, the Contractor shall include complete information for 
the tightening of all electrical connections secured with bolts or studs.  The information 
furnished shall include torque wrench settings or complete details. 



12.4. All bus, corona preventive, bus taps, and bus connections shall be insulated by means of 
flame-resistant, track-resistant insulation. Flame-resistant, track-resistant bus supports shall 
support the insulated bus. 



12.5. All buses shall be coated with epoxy type insulating material or acceptable equal molded 
around and bonded to the bus.  Epoxy power insulation shall be a fluidized-bed and back-
on application providing an insulation thickness of 0.10" to 0.14", boots over uninsulated 
parts, etc. Or approved equal. 



12.6. Bus insulation and supports shall be designed as a single system with mutually compatible 
materials. 



12.7. Removable panels shall be provided for access to all interior compartments containing 
primary bus. 



13. SURGE ARRESTERS 
13.1. All feeders shall be protected by polymer housing, metal-oxide, station-class surge 



arresters. All arresters shall be designed, manufactured, and certified for operation in 
accordance with IEEE Standard C62-11. The arresters shall have a pressure relief capability 
such that failed arresters will withstand fault current rating in amperes or greater without 
violent disintegration. Pressure relief vent shall be positioned such that pressure relief will 
not damage any components of the equipment or adjacent equipment. 



13.2. Insulating bases shall be provided for insulating the arresters. Connectors for 4/0 copper 
wire shall be provided for connecting the arresters to ground. A continuous copper 
conducting path to ground shall be provided. 



13.3. Details of surge arresters to be supplied shall be provided. These include manufacturer, 
catalog number, and characteristics. 
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14. GROUND BUS 



14.1. The ground bus shall be constructed of copper bar, and shall be silver plated at connection 
points. 



14.2. The ground bus continuous current rating shall be a minimum of 2000A. The ground bus 
shall be capable of carrying for 3 seconds the rated short-time current of the highest rated 
circuit breaker installed in the switchgear. 



14.3. Bolted bus connections shall be used. 



14.4. The ground bus shall be secured to each cubicle and shall be accessible for direct grounding 
all cable shields, neutrals, instrument transformers, etc. The bus shall extend the length of 
the switchgear assembly. 



15. INSTRUMENTS, METERS AND RELAYS (IF APPLICABLE) 



15.1. Instruments and meters shall be of the semi-flush switchboard type with rectangular 
dust-proof enclosing cases and anti-glare glass. Analog meters shall have white dials with 
black markings, anti-parallax scales approximately 4 1/2 inches long and covering 
approximately 250 degrees, and shall have plus or minus one (1) percent of full scale 
accuracy and external zero adjustment. Digital power monitor to be supplied with 
provisions for future communications. 



15.2. Instruments and meters shall be suitable for operation from instrument transformers with 
nominal 5A and 120V secondaries.  



15.3. Relays shall be microprocessor type, semi-flush mounted, in drawout cases which combine 
testing and relaying facilities in one compact unit. Seal-in contacts and targets shall be 
provided where applicable, shall be coordinated with tripping currents and shall be 
observable from the front of the cubicle without opening the cubicle door. Relays shall 
have anti-glare glass windows. Provisions for future communications via RS485 Bus to be 
provided for both relays and metering. 



15.4. Control switches and instrument switches shall be of the rotary type. In general, circuit 
breaker control switches shall have pistol grip handles and instrument switches shall have 
round knurled handles. Indicating lights shall be of the flush-mounted type, cluster LED 
with colored lens caps, suitable for operation on the specified control voltage. 



15.5. Current and potential test devices shall be semi-flush mounted on the associated circuit 
breaker cubicle hinged panel. Test jacks shall be provided and shall be ABB FT-1, no 
equals. 
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16. CONTROL AND INSTRUMENT WIRING 



16.1. General 



16.1.1. The Contractor shall wire all Owner interface wiring to termination cabinets for 
Owner connection. Terminal blocks shall be wired such that equipment wiring 
shall be located on one side and Owner connections shall be available on the 
opposing side.  See SCL Wiring Methods and Cable Specifications under 
EXHIBIT A9. 



16.1.2. All devices furnished under these specifications and requiring electrical 
connections shall be designed for wiring into electrical enclosures with terminal 
blocks. Terminal blocks shall be furnished for conductors requiring connection to 
circuits external to the specified equipment, for internal circuits crossing shipping 
splits, and where equipment parts replacement and maintenance will be facilitated. 



16.1.3. Splices will not be permitted in control wiring or instrument leads.  Secondary 
control circuits shall be segregated from high-voltage sections by grounded metal 
conduits or panels. 



16.1.4. All spare contacts on all electrical devices except control switches and lockout 
relays shall be wired out to accessible terminal blocks for future external 
connection. Two spare unused normally open and two spare unused normally 
closed contacts on each control switch and lockout relay shall be wired out to 
terminal blocks. At least 20% spare points are to be provided in each compartment 
with the exception of current transformer short-circuiting terminal blocks. 



16.1.5. All wiring leaving a compartment shall leave from terminal blocks and not from 
other devices in the compartment. 



16.1.6. A raceway system, minimum 3" by 3" in cross section, shall be provided between 
adjacent cubicles (and top and bottom cubicles in "two-high" configuration 
switchgear) to accommodate the Owner's control wiring. 



16.1.7. Auxiliary equipment such as terminal blocks, auxiliary relays, or contacts shall be 
readily accessible. Auxiliary equipment shall be located in compartments in such 
arrangement that a serviceman will have direct access to the equipment without 
removal of barriers, cover plates or wiring. 



16.1.8. All wiring shall be grouped and firmly fixed inside the panel or cabinet.  Wiring 
shall be bundles in groups no greater than 8 wires by nylon cable ties. Panduit 
shall be used with a maximum 50% cross sectional usage for wiring packages 
greater than 8 wires. 



16.1.9. All equipment including gutters mounted to panels and mounting plates shall be 
drilled and tapped.  No nuts/bolts or drillets shall be allowed. 
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16.1.10. No equipment (other than the cabinet light) shall be mounted on the ceiling of a 
cubicle or cabinet. 



16.1.11. AC and DC wiring distribution shall not be daisy chained such that removal of 
any single wire terminal shall not cause outages on subsequent circuits. 



16.2. Wire and Cable 



16.2.1. Control and instrument transformer secondary wiring shall be type SIS, 90°C 
temperature rated, with a minimum conductor size of No. 14 AWG copper and 
Class C stranding. Highly-flexible wire shall be used for wiring to devices on 
hinged panel. 



16.2.2. Conductor sizes provided shall have adequate ampacity per the NEC for the loads 
they serve. 



16.2.3. General service power and control cables, integral to the switchgear but not used 
for internal wiring of control compartments or panels, shall be rated for the 
maximum service voltage but not less than 600 volts. Single conductor cables 
shall have ethylene propylene rubber insulation with a hypalon jacket, and multi-
conductor cables shall have flame retardant cross linked polyethylene conductor 
insulation and an overall hypalon jacket or acceptable equal insulation system, 
except NEC Type SF-2 silicone rubber insulated cable with braided glass jacket 
or NEC Type FEP fluorinated ethylene propylene insulated cable shall be used 
where ambient conditions cause conductor operating temperatures to exceed the 
temperature ratings of the general service cable insulation specified. 



16.2.4. All control wires shall be permanently marked to correspond to the wiring 
diagram(s) using the local-end and remote-end (destination) convention. Each 
panel wire shall be identified with Amphenol type markers at each end.  The wire 
markers shall be positioned to be readily visible for inspection, and the 
identification numbers shall match the identification on the wiring diagrams. 
Refer to SCL Wiring Method standard included in Exhibit A9. 



16.2.5. Where applicable, SCL material standard 6420.5 shall be used. 



16.2.6. Power distribution wiring on the load side of panel fuses shall be at least 12 
AWG. 



16.2.7. The use of splices for any wire or cable is not acceptable. 



16.3. Conductor Terminal Connectors 



16.3.1. Un-insulated terminals shall be used on CT circuits at the first terminal in the 
cubicle for testing purposes. 



16.3.2. Refer to SCL Wiring Method standard included in Exhibit A9. 



16.4. Terminal Blocks 
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16.4.1. Terminal blocks shall be 600V barrier type with washer head screws, suitable for 
ring-tongue lugs. Terminal blocks shall be mounted on side walls or on interior 
panels. Roof or concealed locations for terminal blocks are not acceptable. 
Terminal points shall be marked neatly and permanently, with identification 
numbers, letters, and wiring points, as indicated on the schematic and wiring 
diagram drawings. Step-type terminal blocks and angle mounting of terminal 
blocks are not acceptable. Fuses shall not be mounted on terminal blocks. At 
least 20% spare points are to be provided in each compartment. 



16.4.2. Outputs of associated current transducers and voltage transducers shall be wired 
to a common terminal block. 



16.4.3. A shorting type terminal block shall be installed at an accessible location for each 
set of current transformers supplied with the equipment furnished under these 
specifications. No other shorting type terminal blocks are required unless 
specified otherwise. (The shorting terminal block shall be a four point terminal 
block.)  



16.4.4. No devices shall be placed within the bottom 8 inches of any cabinet.  No devices 
shall be placed within the top 3 inches of any cabinet.  No devices shall be placed 
within 3” from cabinet corners. 



16.4.5. External control and control power cables will enter the switchgear from below 
via a vault under the switchgear. The switchgear design shall accommodate these 
cables and associated conduit entries. 



16.4.6. Control and Control Power Wiring Across Shipping Splits: Low voltage wiring 
across shipping splits shall be by means of control and power cables between 
terminal blocks in cubicles adjacent to the shipping split. Such control and power 
cables shall be pre-terminated on both ends and installed on terminal blocks on 
one end with the cable properly protected and secured for shipment. 



16.4.7. Control Wiring Across Panel Hinges: Control wiring harnesses to hinged panels 
and doors shall be arranged and clamped in such a way as to provide a minimal 
amount of axial twisting of the harness instead of bending it.  The wire harness is 
to be protected from physical damage by means of spiral wrap. 



16.4.8. Temporary Factory Wiring 



16.4.9. All temporary wiring installed for factory testing shall be removed from the 
switchgear prior to shipment. 



16.5. Control Power Panelboards and Circuits 
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16.5.1. A direct current and an alternating current panelboards shall be breaker-type shall 
be provided for protection of all control power circuits. These panelboards shall 
have adequate breaker positions and ampacity for all design loads, plus 30% for 
future growth. Minimum interrupting rating of breakers in the DC panelboard 
shall be 10kA. Minimum interrupting rating of breakers in the AC panelboard 
shall be determined by the Contractor. Calculations shall be provided to the 
Owner for review.  



16.5.2. The direct current panelboard shall not include a main breaker. The alternating 
current panelboard shall include a main breaker.  



16.5.3. A separate DC and a separate AC circuit breaker and circuit shall be provided to 
each circuit breakers control compartment. Separate DC and AC circuit breakers 
and circuits shall be provided for any solid-state relays as necessary on a 
breaker-by-breaker or feeder-by-feeder basis. Primary and backup or 
breaker-failure relaying shall not share a common control power circuit or circuit 
breaker. Other separate DC and AC circuits and circuit breakers shall be 
provided as necessary to protect critical loads from failures of unrelated 
conductors and components. 



16.5.4. Panelboards shall exhibit copper bussing, double door, full copper neutral, bolt 
on breakers, main on top (if applicable), oversized option, Square D. 



16.6. Control Power Circuit Breaker Cubicles 



16.6.1. All circuits shall be fused. Fuses shall be drawout or rockout, fingersafe with 
blown fuse indication. Contractor shall determine fuse size and interrupting 
rating. Contractor shall provide 20% spare fuses after energization of the station. 



16.6.2. Surge Arresters: Station class, polymer, surge arresters shall be supplied at all 
locations for 13.8kV cable terminations (feeders) except for transformer sources 
and capacitor banks. Refer to the master specification for arrester rating 
information. 
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17. LOW VOLTAGE 13.8KV CONNECTIONS 



17.1. Switchgear shall be supplied with adequate connections for bottom fed cables without 
connection stacking or without exceeding operating temperature limits for any components 
(bussing, hardware, cables, terminations, etc.).   



17.2. The switchgear shall be provided to be able to physically separate the cable from the 
switchgear connection for Owner cable testing. A grounding bus and grounding balls for 
grounding clamps shall be provided in each cable termination cubicle along with 12 feet of 
working clearance out the back of the switchgear to use the hot stick to attached the 
grounds and then use our test meter. Grounding balls shall be provided on both the cable 
termination spades and the switchgear side of the cable connections. The below photos 
show the intended provision:  
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Photo 4 



18. SWITCHGEAR CONTROL ROOM 



18.1.  The switchgear control room shall be provided to accommodate the following features 
provided by the Contractor unless otherwise indicated: 



18.1.1. Breaker test bench and umbilical cord with necessary area to perform breaker 
maintenance w/o impeding operations or safety of the immediate area. 



18.1.2. Termination cabinets or racks with terminal blocks, NEMA 1 or equal.  Size and 
quantity as required. 



18.1.3. Gray painted, metal storage cabinet (anchored to wall) with provisions for 
locking. 



18.1.4. Table, 8 foot by 30 inches. 



18.1.5. Industrial grade, metallic operator’s desk near wall mounted phone. 



18.1.6. Five (5) Owner furnished panels 24” deep and 32” wide. 



18.1.7. One lot of ABC fire extinguishers, emergency exit signs, tools, breaker truck, 
grounding sets. 



18.1.8. The Contractor shall provide a continuous 4’x8’ space on the wall, centered at a 
height of 5 feet above the floor.  The Owner will install Owner furnished 
communications equipment on this location. 
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19. ACCESSORIES 



19.1. The following accessory equipment shall be provided with each lineup of the switchgear. 
Space and mounting provisions shall be provided for the storage of all required accessory 
equipment within the switchgear enclosure. 



19.1.1. One (1) test jumper cable to allow circuit breaker operation when the breaker has 
been fully withdrawn from its cubicle. The test jumper shall include necessary 
controls for test tripping and closing the breaker. 



19.1.2. Two (2) removable racking levers or cranks for use in withdrawing circuit 
breakers, PT/CPT/drawout fuse from their cubicles. 



19.1.3. Two (2) breaker-handling dollys for use in removing and installing circuit 
breakers in cubicles. 



19.1.4. One (1) removable charging lever or crank for use in manually charging circuit 
breaker operating mechanism springs. 



19.1.5. One (1) removable circuit breaker manual operating lever for use in manually 
tripping or closing a charged breaker operating mechanism. 



19.1.6. One (1) complete set of test plugs of each type required for all relays and meters. 



19.1.7. One (1) lifting beam and one (1) hoist (if required by circuit breaker component 
or subassembly weights). 



19.1.8. Special handling brackets or fittings required for circuit breaker component or 
subassembly removal. 



19.1.9. Sufficient touchup paint to repair 10 percent of the area on all factory painted 
surfaces. The touchup paint shall be compatible with the factory applied finish 
and of the same color. Complete touchup painting instructions shall be packaged 
with the paint. 



19.1.10. The Contractor shall provide eight sets of insulated copper grounds with bronze 
C-clamp terminals suitable for use with supplied grounding balls and Owner hot 
sticks. 



20. SHIPPING 



20.1. The switchgear shall be shipped in shipping sections consisting of at least three (3) cubicles 
each, so as to minimize field assembly and wiring. Devices shall be shipped in their 
installed positions, to the greatest degree possible.  



20.1.1. Operating and maintenance aisle sections shall be shipped assembled in shipping 
sections consisting of at least three (3) cubicles each. 
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20.1.2. Drawings or diagrams depicting rigging details, weight, and center of gravity of 
each shipping unit will be provided at least three weeks prior to date of shipment 



20.1.3. Switchgear shall be skid mounted to facilitate handling. The sections shall be 
adequately braced and protected by a suitable covering to prevent entrance of 
moisture, dirt and dust, and shall have sufficient mechanical protection overall to 
avoid damage to instruments, meters and other devices and to the enclosure itself. 



20.1.4. Draw-out equipment such as the power circuit breakers, meters, and relays shall 
be shipped separately and individually. These units shall also be protected against 
entrance of moisture, dirt, and dust. 



20.1.5. Circuit breakers shall be shipped in crates designed for stacking, or the crates 
shall be designed and clearly marked to preclude stacking. 



21. TESTING 



21.1. All wiring shall be detail tested at the site by Contractor personnel using a procedure that 
verifies all supplied wiring prior to interconnection with other field devices.  This 
documentation shall be provided to Owner prior acceptance testing.  Owner shall be 
provided notice 10 days prior to witness detailed testing and shall have unrestricted ability 
to witness this testing.  The purpose of the testing is for the Contractor to ensure its internal 
wiring is correct prior to Owner final checkout. 



21.2. The switchgear and components shall be tested in accordance to the referenced standards. 
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1. SCOPE 



1.1. These specifications cover the requirements for the design and manufacture of 13.8 kV, 3-
phase, 60 Hz, outdoor, metal-enclosed, externally fused, capacitor banks for the Owner. 



1.2. The Contractor shall furnish the equipment and material specified herein complete and 
operable. All standard accessories which are required to safely operate and maintain the 
equipment shall be provided as part of the material supplied. 



1.3. The capacitor bank shall operate in an ungrounded double-wye configuration with phase 
current unbalance protection. The current transformer ratings shall be determined by the 
Contractor. 



2. ENCLOSURE CONSTRUCTION 



2.1. The capacitor bank shall consist of a single compartmentalized enclosure with NEMA 4 
construction that will house all components, including fuses, capacitors, switches, and 
associated controls.  



2.2. All components shall be accessible and removable from both sides of the enclosure. The bank 
shall come fully assembled and ready for interconnection. 



2.3. Power Cable Compartment 



2.3.1. Cable entrance shall be from the bottom of the compartment.  The area for cable 
entrance shall be no less than 10” x 24”. 



2.3.2. The cable termination shall be dead-front with the use of 600 A 15kV apparatus 
bushings with studs.  Elastimold. 



3. FRAME CONSTRUCTION 



3.1. The capacitor housing shall be a minimum of 11-gauge cold rolled galvaneal steel. All seams 
shall be welded and ground smooth to present an attractive appearance. The roof shall be 
cross-kinked or gabled to allow for watershed.  



3.2. All fasteners and associated hardware, inside and out, shall be stainless steel. Externally 
accessible hardware shall not be used for support of high voltage components or switch-
operating mechanisms within the capacitor bank. 



3.3. A continuous metal barrier shall separate each compartment. Any barrier that is installed to 
prevent accidental contact with any live parts shall comply with Paragraph 2680 of Article 75 
of OSHA. 



3.4. The metal-enclosed housings shall be mounted on steel, galvanized channels, I-beams, or 
other suitable structural shapes. 
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3.5. Floor decking on the mounting base is not required. 



3.6. The housing shall be capable of being lifted by four (4) slings or cables, one at each corner.  
The attached lifting eyes on the housing shall be sufficiently strong so as to withstand the 
entire weight of the housing while lifting without any deformation. 



3.7. The capacitor housings shall be provided with doors that permit easy access to each 
compartment and removal of capacitor units.  The doors shall be individually latched.  They 
shall be equipped with stainless steel hinges and hinge pins, and 3-point latching handles.  
The handles shall be pad lockable.  All doors shall be equipped with door stays to hold doors 
in the open position. 



3.8. All doors of the enclosure shall be equipped with self-adhesive vinyl warning signs that are 
approximately 14” (W) x 10” (H).  The sign on the Capacitor Compartment doors shall state, 
“DO NOT ENTER, AUTHORIZED PERSONNEL ONLY”.  The power cable compartment 
door shall state, “DO NOT ENTER, HIGH VOLTAGE”. 



3.9. The capacitor unit compartment doors, ground switch, and main capacitor switch shall be 
equipped with a wide-view window constructed of an impact-UV resistant material to 
facilitate checking of capacitors, vacuum switches, capacitor fuses, grounding switch, and 
main capacitor switch without opening the door or de-energizing the bank. 



3.10. Each viewing window shall have a metal cover that is hinged and latched with a gasket on the 
inside of the cover.  The cover shall completely cover the window to prevent discoloring of 
the window.  The hinge shall be on the top side of the window so that the cover swings out of 
the way when opened.  The latch shall be mounted to provide positive pressure on the gasket 
to seal the window from light and dust.  



3.11. Sealing of any joints shall be such as to positively prevent the entrance of water or other 
foreign contaminants under any circumstances. 



3.12. Adequate ventilation shall be provided by the natural flow of air or by the combined action of 
natural airflow and forced airflow. 



3.13. The top of the indoor capacitor equipment shall be sufficiently below the ceiling of the 
enclosure to permit unrestricted ventilation and easy removal. 



3.14. The cooling fans shall limit the ambient temperature within the housing to the allowable 
temperature range of the capacitors as stated in NEMA Publication CP1.  The Supplier shall 
determine the quantity and capacity. 



3.15. The cooling fans shall be thermostatically controlled.  Protective fan guards shall be in 
accordance with applicable OSHA requirements. 



3.16. Opening used for ventilation shall be designed to prevent entrance of dust, debris, and 
rodents. 



3.17. An auxiliary contact for an alarm circuit shall be provided to give warning should high 
temperatures occur because of high ambient, loss of cooling fans, or other abnormal 
conditions.  The alarm circuit connections shall be brought out to a terminal block in the 
control compartment.  The alarm point shall be set at the factory. 
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3.18. The Supplier shall supply recommended operating procedure should the alarm point be 
exceeded. 



3.19. The thermostat shall be self-resetting. 



3.20. All capillary tubes for temperature sensing devices shall be installed in conduit to prevent 
damage.  Conduit shall be sized so as not to adversely affect temperature readings. 



3.21. Ground pads on all four corners of the enclosure shall be provided in accordance with NEMA 
standards suitable for a 2-hole flat pad connector.  Drill and tap the holes for ½” course-
thread bolts. 



3.22. The enclosure shall have a continuous ¼” x 1” Silver-plated copper ground bus that spans the 
full width of the enclosure. 



3.23. All phase and ground bus shall be silver plated copper for maximum conductivity and 
corrosion resistance.  The copper shall be CA110 Square edge, hard temper per ASTM B187.  
Bolted copper-to-copper connections shall be made with 3/8” – 13 stainless-steel bolts with 
two stainless steel flat washers, one under the bolt head and one under the nut and with a 
stainless steel split lock washer between the flat washer and the nut.  The bus shall not have a 
current density greater than 1200 amps/square inch.  The bus shall be rated for the maximum 
capacity of the bank. 



3.24. The bus supports, bus, and interconnections shall withstand the stress associated with a 
maximum 3-phase and line-to-ground short-circuit current at the capacitor bank. 



4. CAPACITOR UNIT COMPARTMENT 
4.1.1. The remaining space in the metal enclosure shall include the capacitor units, 



grounding switch, and vacuum switches. 



4.1.2. The individual capacitors shall be edge-mounted on a welded structure frame.  Each 
individual capacitor shall be removable without dissembling the bus work. 



5. CAPACITOR UNIT AND FUSES 



5.1. The individual capacitor units shall be two-bushing, low loss, outdoor type. 



5.2. Each capacitor shall contain an internal discharge resistor to reduce the stored voltage to 50 
volts or less within 5 from disconnection. 



5.3. Each capacitor unit shall be fused to quickly isolate a faulted unit.  Fuses shall be designed to 
clear inductive as well as capacitive fault current caused by a secondary fault. 



5.4. Fuses shall provide visual indication, bolt-on design, and be visible and accessible from the 
front of the enclosure. The voltage rating of the individual fuses used in the rack equipment 
shall be equal to or greater than rated voltage of the capacitor unit.  The current rating shall 
not be greater than 165% of the current of the capacitor unit. 
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5.5. Capacitors shall be mounted on a suitable structural steel channel and be removable from 
both sides of the enclosure. 



6. VACUUM SWITCHES 



6.1. The capacitor bank main switch shall be three-phase, 120 Vac motor-operated operating 
mechanism, terminal pad Alternative A orientation, vacuum switch with 4 auxiliary contacts 
(2a, 2b). Part numbers: Joslyn VBM 3021C0785G2D (3 - single phase Joslyn VBM 
switches), 3155B0888G23 (1- ZVC controller). 



6.2. The capacitor bank main switch shall be mounted in such a way as to give the operating 
personnel a visual indication of the mechanical indicator on the switch. 



6.3. Transient Inrush Reactors: Each capacitor bank shall be equipped with a transient inrush 
reactor.  The reactors shall be iron core, completely impregnated with an epoxy resin to 
reduce noise, promote heat dissipation, and provide protection in harsh environments. 



7. CONTROL SYSTEM 



7.1. Capacitor banks shall exhibit cyclical rotation to distribute usage across all capacitor banks.  
Cyclical rotation controller shall be designed to accommodate initial and ultimate 
installations. 



7.2. Control power for the capacitor bank shall be capable of operating at a nominal 120 VAC. 



7.3. All AC and DC control power shall be provided by Owner. 



7.4. A Schweitzer Engineering Laboratories, Inc. Model SEL-487V (part number 
0487V1X4151XC4X43474XXX), shall be used in the control and monitoring of the 
capacitor bank and shall be provided by the Supplier. Owner Technicians shall be responsible 
for programming and testing of the controller. 



7.5. The “AUTO/MANUAL” switch shall allow remote operation when in “AUTO” and local 
operation when in “MANUAL”. Electroswitch Series 24, Cat # 9303DD or equal. 



7.6. The Lockout relay (LOR) shall be Electroswitch Series 24, type LOR, manual reset, and 
panel mounted. Electroswitch Cat # 78PB05D-001 or equal. 



7.7. The trip/close control switch (CSR) that operates the bank main capacitor switcher shall be 
Electroswitch Series 24, pistol grip, panel mounted, with red and green indicator lights. 
Electroswitch Cat # 24CSR88PB57DB with Legend Plate #18B-2C22 or equal. 



7.8. The ground switch Maintenance Bypass Switch shall be designed to allow the switches to 
operate when the ground switch is closed and the toggle switch is in the “BYPASS” position. 
The switch shall be a single-throw double-pole toggle switch, rated for 20 A @ 120 Vac. The 
switch nameplate shall be labeled “MAINTENANCE BYPASS” with “BYPASS” above the 
switch handle when the switch is in the bypass operation position and “NORM” below the 
switch handle when in the normal operation position. Cutler Hammer Part # 7360K8 or equal. 
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7.9. The Ground Switch Maintenance Bypass indicator light shall be GE type ET-16, rated for 
120 Vac circuit voltage with amber lens cap. GE Part # 116B6708G45A73A4 or equal. 



7.10. An operation counter shall be provided for each capacitor bank.   



7.11. The control system shall be designed for automatic operation via SCADA and in manual 
operation when at the bank.  



7.12. Remote operation shall not be possible when the AUTO/MANUAL Switch is in 
“MANUAL”. 



8. CAPACITOR CONTROL COMPARTMENT 



8.1. All capacitor controls, indicator lights, and associated equipment shall be installed in this 
compartment. 



8.2. The external control cable entrance shall be from the bottom of the compartment.  The area 
for cable entrance shall be no less that 10” x 18”. 



8.3. A 20 amp, GFCI-protected, convenience outlet shall be provided in the control compartment. 



8.4. The Control Compartment shall be provided with the necessary space heaters with 
thermostats as recommended by the Supplier to prevent condensation.  Space heaters shall be 
sufficiently insulated from the wall on which they are mounted to prevent scorching of the 
wall.  Space heaters shall be located away from wiring or any other components susceptible 
to heat damage and shall be guarded to prevent any contact with the heating element. 



9. CONTROL WIRING 



9.1. All control wire, regardless of type, shall be stranded.  Wires shall have adequate current 
carrying capacity.  The control wiring shall be #14 AWG (minimum) flexible SIS 90C 
switchboard wire. 



9.2. All control circuit wiring shall be neatly arranged and enclosed in wiring troughs or bundles.  
All wires for the external connections shall be located in one cubicle properly identified and 
terminated at conveniently located and readily accessible terminal blocks. 



9.3. Splicing and tapping of wiring shall not be permitted. 



9.4. Insulated ring-tongue terminals shall be used for control wiring.  Spade, slotted spade, 
flanged spade, and hook terminals are not acceptable.  Terminals shall be sufficiently strong 
to prevent their breakage under conditions of vibration inherent in the equipment in which 
they are installed. 



9.5. Insulated ring-tongue terminals distributed by American Pamcor Incorporated (API), or 
Owner approved equal, are acceptable.  For stranded wire-AMP Diamond Grip or AMP 
Soistrand are typical. 
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9.6. A positive ratchet locking crimping tool shall be used for each wire size in accordance with 
instructions for its use to ensure a positive electrical connection and to avoid damage to the 
ferrule.  Stake crimping is not acceptable. 



9.7. All wires for external connections shall be properly identified and terminated at conveniently 
located and easily accessible terminal blocks. 



9.8. All terminal blocks furnished by the Supplier shall have #10 screws.  The screws shall secure 
directly into the contact strips and not nuts embedded in the terminal blocks.  The contact 
shall be firmly secured to the blocks and shall be separated by insulated barriers. 



9.9. Terminal blocks with clamp type fittings are not acceptable. 



9.10. Ring-tongue terminals shall be fastened to the contact strips of terminal blocks with machine 
screws.  Barriers shall separate the contact strips. 



9.11. Wiring between hinged and stationary panels shall be supported and fastened in such manner 
to prevent undue stress and to protect the wiring bundle from contact with sharp edges. 



9.12. Control wiring in the control cabinet, or those portions of any control wiring or cable which 
passes through conduit, shall not be spliced.  However, junction boxes with terminal blocks 
are specified above may be used to extend control wiring passing through conduits. 



10. PAINTING 



10.1. The enclosure shall be prepared and painted with a high-solid epoxy coating as specified 
below.  The paint shall be ANSI Gray 70 – Munsell No. 5BG 7.0/0.4. 



10.2. All steel surfaces shall be prepared per the paint manufacturer’s recommendations. 



10.3. Prepare and coat steel surfaces inaccessible to preparation and coating after fabrication with 
all coats before fabrication.  Inaccessible surfaces shall be considered Zone 2A per SSPC 
specifications. 



10.4. All surfaces, inside and out, shall be top coated with a High-Solid Epoxy paint with a dry film 
thickness of 2 to 4 mils. This will provide a total dry film thickness of 4 mils minimum and 8 
mils maximum. The minimum acceptable measure total dry film thickness shall not be less 
than 4 mils. 



10.5. Paint shall also provide excellent chemical resistance to splash, spillage, fumes and weather 
for acidic, alkaline, salt solutions (acidic, neutral, and alkaline salt solutions), fresh water, 
solvents and petroleum product environments. 



11. GROUND SWITCH 



11.1. A four-pole, gang-operated ground switch shall be provided (ABB Cat # 323-026-013), or 
equal.  
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11.2. The ground switch shall be mechanically interlocked with all capacitor compartment doors to 
prevent access to the compartment unless the phase and neutral buses are shorted and 
grounded. Kirk key interlocks are not acceptable. 



11.3. The grounding switch shall be manually and remotely group operated. The operating device 
ABB Cat # 244-037-503 or equal shall be positioned for convenient operation at a maximum 
of five feet above the floor level. 



11.4. An electrical interlock shall be installed on the ground switch that provides a open impulse to 
all vacuum switches when the ground switch is closed to ground the bank and a close 
permissive to the vacuum switches when the ground switch is open. 



11.5. Interlocking of the capacitor main switch compartment is not required. .  



12. SPARE PARTS 



12.1. If applicable, the Purchase Order release shall list the spare parts required to be furnished 
with the capacitors. Each spare part shall be interchangeable with, and shall be part of the 
same material and workmanship as, the corresponding part included with the equipment 
furnished under these Specifications. 



12.2. Spare fuses and spare capacitor cans shall be supplied at a minimum of 10% and resupplied 
to 10% after a one year in service period. 



13. SPECIAL TOOLS 



13.1. The Supplier shall furnish a complete set of any special tools, lifting devices, templates and 
jigs, which are specifically necessary for installation and/or maintenance of the equipment. 
Any accessories normally furnished with this class of equipment or which are necessary for 
satisfactory operation thereof, and not specified herein, shall also be furnished by the 
Supplier. All tools furnished shall be new and plainly marked for identification. One 
complete set shall be furnished for each capacitor bank. 



13.2. A capacitor can lifting device shall be provided for cans weighing over 60 pounds. 



14. TESTING 



14.1. The equipment shall be tested as prescribed by IEEE. 



14.2. Factory-witnessed tests shall be made in the presence of the Owner Representative. The test 
procedure shall be subject to review and acceptance by Owner. The Supplier shall bear all 
costs of such test except for the compensation and expenses of the Owner Representative. 



14.3. The Supplier shall notify Owner not less than two (2) weeks in advance of the day when the 
finished product is ready for inspection. 
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14.4. Equipment inspected by the Owner Representative at the Supplier's facility shall not be 
released for shipment until it has satisfactorily passed inspection. Equipment shipped without 
satisfactory inspection may be rejected and the Supplier shall be responsible for making on-
site corrections to the satisfaction of the Owner Representative. 



14.5. Shop Tests shall be performed on all devices and accessories included in the apparatus shall 
be individually tested in accordance with the applicable standards. 



14.6. The supplier shall perform the following tests on the completely assembled metal clad 
capacitor 



14.6.1. AC high pot 



14.6.2. Physical clearance check (phase-to-phase and phase-to-ground) 



14.6.3. Operation of all electrical devices at rated voltage. 



14.6.4. Point-to-point wiring check 



14.6.5. Reactance check of transient inrush reactors 



14.6.6. Units shall be tested to ensure that the capacitance of each phase is within 2% of any 
other phase. 
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1. SCOPE 
 



1.1. This Specification defines a zig-zag grounding transformer to be designed and manufactured 
for installation and satisfactory operation outdoors under the conditions set forth in MASTER 
SPECIFICATION.  



1.2. The equipment shall be padmounted with elbow connections to 13.8kV cables from the 
transformer secondary connections. 



1.3. Contractor shall furnish and install 13.8kV cables to the equipment along with arresters at the 
equipment. 



1.4. The Owner shall furnish and install control cables from the control building to the zig-zag 
transformer. 



2. RATINGS 



2.1. Ratings shall be determined by the Contractor. Refer to MASTER SPECIFICATION. 



3. TANK 
3.1. Construction:  



3.1.1. Each transformer shall be constructed in accordance with IEEE Standard C57.12.10. 
They shall be provided with a steel tank of substantial construction, reinforced with 
fully enclosed sidewall braces with all seams and joints continuously welded on flat 
surfaces. The tanks shall be oil tight, provided with oil tight covers, and tested to 
guarantee them free from oil leaks. 



3.1.2. The joints between the tank and cover, unless the design is such that the cover and 
top section of the tank are integral, and the joints between sections of the tank, shall 
be provided with suitable flanges, sufficient properly-spaced bolts, and gaskets so 
that the assembly will be oil tight. The tank cover and tank external features shall be 
sloped and designed to prevent water collection. Doming the cover by flexing and 
welding it to the main tank or other means that pre-stress the tank cover will not be 
allowed. Tank seam welds shall fully penetrate the inside of the tank. Gaskets 
between metal surfaces shall be set in grooves or held in position by retainers so 
arranged that all parts are metal to metal. The gaskets shall be made of resilient 
material which will not deteriorate under the action of hot oil and will remain oil 
tight. 



3.1.3. At the option of the Contractor, the joint between the tank and cover or between 
tank sections may be welded, provided that the design of the joint is such as to 
prevent weld spatter from entering the inside of the tank. Submit for approval full 
information covering details of proposed welded joints together with details 
covering the method of removing the welded joints and rewelding in the field. Also 
furnish details of gaskets proposed to be furnished. 
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3.1.4. Connection design of radiator to body of transformer shall be properly braced and 
supported in conformance with IEEE 693. The radiator shall not be supported on the 
foundation. 



3.2. Manholes: Each tank shall be provided with handholes as appropriate in the tank cover and 
walls to permit unhindered access to inspect, repair, or remove current transformers, winding 
connections, and other devices that may require routine or emergency maintenance. 
Handholes should be not less than 12 inches x 24 inches or 16 inches in diameter. All 
manholes, handholes, and bushing openings shall have a flange to prevent water from 
entering the openings when individual covers are removed. Adequate number of manholes 
shall be provided on each transformer so as to allow access to the interior without lowering 
the oil below the top of the core. 



3.3. Pressure and Vacuum: The transformer tanks and any attached compartment that is subjected 
to operating pressures shall be designed and constructed to withstand, without leakage or 
permanent deformation, an internal pressure not less than 6.25 psig for a reservoir tank oil 



preservation system furnished. Also, the transformer tank shall be designed and constructed 
to withstand full vacuum for vacuum filling and drying of the transformer in the field. All 
tanks, covers, valves, fittings, and piping affected by vacuum filling shall be of correct design 
and fit so that full vacuum filling can be achieved without sustaining damage or permanent 
deformation. 



3.4. Transformer Base: The bases of the transformers shall be manufactured to meet the 
requirements of IEEE Standard C57.12.10 and furnished without skids or wheels. Each 
transformer shall be provided with a structural steel supporting base designed for rolling, 
overturning and skidding in a direction parallel to either center line when completely 
assembled and full of oil. Suitable pulling eyes shall be provided. In addition, the transformer 
base shall consist of steel beams or rails that will allow it to be welded to steel anchor plates 
embedded in the foundation. Anchorages located at the exterior corners shall not be less than 
80% of the length or width of the transformer. Base connections shall be centered at embed 
locations and constructed such that welds of base to embed plate can be made with welds all 
around. 



3.5. Provision for Fall Protection (if required): Workers will be accessing the top of the 
transformer and require fall protection provisions. The Contractor shall provide a portable fall 
arrest system on top of each transformer. The fall arrest system shall consist of Part Numbers 
17344 (weld-on plate) and 16691 (UCL Advanced Portable Fall-Arrest System Anchor Post), 
by Unique Concepts Ltd., Tel. 204-694-7322. The fall arrest base plate shall be welded on top 
of each transformer tank with a ¼-inch fillet weld (all around). Locations for the base plates 
shall be similar to that shown on the attached Figure 1. 
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Figure 1: Example Fall Protection Plates 



 



3.6. Provisions for Handling 



3.6.1. Lifting Hooks, Eyes, and Bosses: Each transformer shall be equipped with suitable 
lifting hooks on the tank, lifting eyes on the cover, and jack ports, bosses, or lugs to 
permit raising the complete transformer filled with oil. The jacking bosses or lugs 
shall have a factor of safety of five (5.0) to allow for possible unequal jacking 
forces. All mounting bosses shall be welded on the inside of the tank as well as on 
the outside to prevent creation of areas for entrapment of foreign debris. 



3.6.2. Center of Gravity: Each transformer shall be so designed that the center of gravity, 
with or without oil as normally prepared for shipment, will not fall outside the base 
support members for a tilt of the base of fifteen (15) degrees from the horizontal. 
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4. GROUNDING 



4.1. Grounding pads shall consist of two NEMA two-hole copper-faced steel pads, which are 
drilled, tapped, and attached to the tank per ANSI C57.12.10. 



4.2. A ground pad shall be welded to the tank cover near the neutral bushing located on opposing 
corners. 



4.3. A complete ground bus system for the transformer neutral shall be provided. A copper bus 
bar of appropriate size shall be routed from the neutral bushing down the tank to a point six 
(6) inches above the transformer base. The bus bar shall be terminated with a bolted bronze 
connector sized to accept 2/0 AWG through 4/0 AWG stranded copper cable. The ground bus 
system shall be completely assembled and finished with the same paint system as the 
transformer, except for surfaces that provide electrical grounding connections. 



5. FACILITIES FOR LIFTING, MOVING, JACKING, AND ANCHORING 



5.1. Facilities for lifting, moving, jacking and anchoring the complete transformer (with oil), as 
well as for separately lifting the cover, and for lifting the core and coil assembly from the 
tank, shall be provided in compliance with ANSI C57.12.10. 



5.2. Minimum dimensions and clearances for jacking provisions shall be specified in the 
Contractor's drawings. 



5.3. The transformer base shall be designed for installation on a concrete slab foundation. The 
Contractor shall indicate on his outline drawing the dimensions of the transformer base such 
that the Owner's Engineer may complete his foundation design in advance of shipment. The 
base shall have edges suitable for welding. 



6. CORE 



6.1. The transformer core shall be constructed of the highest quality, non-aging, cold-rolled, 
grain-oriented, stress-free, thin, silicon-steel laminations having high permeability and low 
hysteresis loss. The steel shall be properly annealed and have smooth surfaces at the edges. 
Each sheet shall have an insulated surface which is impervious to hot transformer oil. The 
core shall be rigidly clamped and blocked to prevent deteriorating vibrations, interference 
with oil circulation, short circuits, objectionable noise levels and shipment distortions. Any 
internal blocking or bracing that is to be removed from the transformer at its destination shall 
be painted a bright color, such as red or yellow. The core shall be securely grounded to the 
tank in a location accessible from a manhole cover without lowering the oil. A means shall be 
provided for properly handling the core assembly when it is removed from the tank. 
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7. WINDINGS 



7.1. All transformer windings shall be designed and wound with maximum short circuit strength 
as the primary design criterion. All windings shall be furnished with insulation that will 
permit continuous operation at a winding rise of 65°C above ambient and a hotspot rise of 
80°C above ambient without affecting the normal life expectancy of insulation. Winding 
leads shall be readily accessible from a manhole in the tank cover. 



7.2. The Owner requires that copper be used as the winding material. Firm price and delivery date 
for transformer with copper windings shall be quoted.  



8. BUSHINGS 



8.1. Bushings shall be mounted in accordance with ANSI C57.12.10. All bushings shall be 
designed such that there will be no undue stress placed on any parts due to temperature 
changes. 



8.2. All bushings shall be side mounted in an air chamber compartment for connection to 
underground cable. 



8.3. Porcelain used in the bushings shall be manufactured by the wet process and shall be 
homogeneous, free from laminations, cavities, or other flaws affecting its mechanical strength 
or dielectric quality. The glazing of the porcelain shall be free from imperfections, such as 
blisters or burns. Bushing color shall be ANSI 70, light gray. 



8.4. Bushings shall be capable of accepting two (2) bushing-type current transformers each. Each 
bushing shall have provisions for measuring the power factor. 



8.5. All bushings shall meet the requirements of the latest ANSI Standard C57.19.00 and 
C57.19.01. 



9. CURRENT TRANSFORMERS (CTS) 



9.1. All current transformers shall have a dual rating with an accuracy class of C800 (relay) and 
0.3B1.8 (meter), a continuous thermal current rating factor of 2.0, and be manufactured in 
accordance with IEEE Standard C57.13. All CTs shall be mounted inside the main tank of the 
transformer and below the flange of the bushings. All CTs shall be wired and terminated with 
shorting type terminal blocks in the transformer control cabinet. 



9.1.1. Primary Bushing CT’s: Two multi-ratio bushing-type current transformers shall be 
mounted on the Primary bushings.   



9.1.2. Neutral Bushing CT’s: Two multi-ratio bushing-type current transformers shall be 
mounted on the Neutral bushing. 
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10. SURGE ARRESTERS 



10.1. Metal-oxide, station class, elbow type surge arresters shall be provided. 



10.2. Surge arresters shall be mounted directly to the 13.8kV terminals. 



10.3. The surge arresters shall be in compliance with ANSI C62.1. 



11. INSULATING AND COOLING SYSTEM 



11.1. Oil 



11.1.1. The transformer may be shipped with or without oil. Transformers shipped oil-
filled shall employ an adequate method of oil preservation during transit. 
Transformers shipped without oil shall be shipped with tanks pressurized with dry 
air or nitrogen to insure exclusion of moisture and external atmosphere until filling. 



11.1.2. Separately shipped oil shall be scheduled for delivery at the point of installation 
during the time that the Contractor's Engineer is supervising the installation. Oil 
shall be shipped F.O.B. destination. Total oil cost (including shipping) shall be 
included as part of the firm price quoted in the bid. 



11.1.3. Oil shall be pure, unadulterated, mineral oil obtained by the fractional distillation 
of petroleum. Oil shall be prepared and refined especially for use in transformers, 
having a minimum flash point of 160°C. It shall be free from moisture, acid, alkali, 
and injurious sulfur compounds. The oil shall not form a deposit under normal 
operating temperatures. The minimum allowable dielectric strength of the oil shall 
be 26kV when measured in accordance with the applicable ASTM standard. 



11.1.4. The Contractor shall furnish test results certifying the oil supplied with this 
equipment, and any oil used in the production or testing of this equipment, is 
classified as "non-PCB" (polychlorinated biphenyl) with contamination of less than 
50 ppm (parts per million) per the latest revision of EPA publication 40 CFR Part 
761. The Owner will not accept delivery of the equipment until such results are 
received. The Contractor is responsible for providing the same certification as 
listed above for any oil supplied by a subcontractor. Demurrage incurred due to 
lack of this certification will be paid by the Contractor. 



11.2. Oil Preservation System 



11.2.1. The Contractor's standard oil preservation system, equipped with a pressure-
vacuum bleeder device set to operate at the maximum positive and negative 
operating pressures indicated on the nameplate, shall be employed. A bleed tube 
for gas blanket dew point measurement shall be provided. Suitable valves shall be 
provided to permit purging of the gas space and testing of the seal on the tank by 
admitting dry nitrogen under pressure. 











EXHIBIT A6 
 



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-047 (127359) 13.8kV ZIG ZAG GROUNDING TRANSFORMER - 9 
EMAT – 02 REV. A (09/30/13) 



11.2.2. A combination drain and lower filter valve shall be provided. This valve shall 
provide for drainage of oil to within one (1) inch of the tank bottom and for outlet 
of the oil to a filtering means. The size of the drain valve shall be two (2) inches 
and have two (2) inch NPT threads with a pipe plug in the open end. The drain 
valve shall have a built-in 3/8 inch sampling device which shall be located in the 
side of the valve between the main valve seat and the pipe plug. This sampling 
device shall have a 5/16 inch - 32 male thread and be equipped with a cap. 



11.2.3. A globe type upper filter valve shall be located below the 25°C liquid level and 
shall be suitable for the return of filtered oil. The size of the upper filter valve shall 
be one (1) inch and have one (1) inch NPT threads with a pipe plug in the open 
end. 



11.2.4. There shall be a top filling valve with a minimum size of two (2) inches. 



11.3. Cooling System: Transformer shall be designed for continuous self-cooled operation as 
specified. Winding temperature rise by resistance shall not exceed 65°C and hottest spot 
winding temperature rise shall not exceed 80°C for the specified continuous MVA rating. 



11.4. Radiators: The transformer shall be provided with a sufficient number of radiators to cool the 
oil properly. The radiators shall be attached to flanges welded into the tank wall, and the 
joints shall be made tight by means of suitable gaskets. Radiator valves shall be installed on 
each radiator connection so that any individual radiator may be removed for repair without 
removing the transformer from service. Provisions shall be made so that it will not be 
necessary to shut down all of the cooling equipment when removing any one radiator for 
repair. There shall be provisions for draining and filling each radiator individually. Each 
radiator shall be provided with a means for lifting. The radiators shall be galvanized. 



12. ACCESSORIES 



12.1. Liquid Level Indicator 



12.1.1. The transformer shall be equipped with a magnetic liquid-level indicator which 
shall be readable when standing at base level. 



12.1.2. The indicator shall have a dark-faced dial with light markings and a light-colored 
indicating hand. Dial marking shall show the 25°C level and the maximum and 
minimum levels. The words "Liquid Level" shall be marked on the dial. 



12.2. Liquid Temperature Indicator 



12.2.1. A dial-type thermometer shall be mounted on the side of the tank. The thermometer 
shall have a dark-faced dial with light markings, a light-colored indicating hand, 
and an orange-red maximum indicating hand with provisions for resetting. The dial 
markings shall cover a range of 0°C to 120°C. The words "Liquid Temperature" 
shall be marked on the dial. 



12.2.2. The thermometer shall be direct-stem mounted in a closed well at a suitable level to 
indicate the top-liquid temperature. 
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12.3. Winding Temperature Indicator: Dial-type winding temperature indicators shall be mounted 
on the side of the tank. The indicators shall have a dark-faced dial with light markings, a 
light-colored indicating hand, and an orange-red maximum indicating hand with provisions 
for resetting. The dial markings shall cover a range of 0°C to 250°C. The word "Winding 
Temperature" shall be marked on the dial. 



12.4. Alarm Contacts 



12.4.1. Nongrounded alarm contacts for liquid-level and temperature indicators shall be 
furnished and be suitable for interrupting: 



 0.02-ampere direct-current inductive load 
 0.20-ampere direct-current non-inductive load 
 2.5-ampere alternating-current non-inductive or inductive load 
 250 volts maximum in all cases 



12.4.2. The liquid-level indicator alarm contacts shall be nonadjustable and shall be set to 
close at the minimum safe operating level of the liquid.  



12.4.3. The liquid-temperature indicator alarm contacts shall be adjustable over a range of 
65°C to 120°C. 



12.5. Fault Pressure Relay: A fault pressure relay and reset switch shall be furnished for each 
separate compartment of the transformer. For each fault pressure relay, an auxiliary relay 
shall be provided with a minimum of three single-pole-single-throw normally open contacts. 
The fault pressure relay, auxiliary relay and reset switch shall be supplied by the transformer 
Contractor and be located in the transformer control cabinet. 



12.6. Pressure/Vacuum Gauge: A pressure/vacuum gauge shall be furnished. The gauge shall have 
a dark-faced dial with light markings and a light-colored indicating hand. The scale range for 
the pressure gage shall be between 10 psi negative and 10 psi positive. On sealed tank 
systems, a pressure/vacuum bleeder device with a gas sampling nozzle shall be furnished. 



12.7. Pressure Relief Device: A pressure relief device shall be supplied for each sealed 
compartment of the transformer. The pressure relief device shall be the mechanical type 
which will automatically reseal after excess pressure has been vented. The pressure relief 
device shall have a form “C” alarm contact rated for 125VDC and a mechanical signal for 
indication of device operation. 



12.8. Tools: The Contractor shall provide any special tools which are necessary for maintenance or 
installation of the transformer. These shall be included in the firm price. 



12.9. Gaskets: All gaskets used in construction of the transformer shall be of reusable rubber with 
means provided for controlled compression. A spare set of gaskets for the transformer shall 
be furnished by the Contractor. These shall be included in the firm price. 



12.10. Heaters: The Contractor shall provide suitable 120/208 volt, A.C. strip heaters in the control 
cabinets to accommodate the ambient temperatures specified in the MASTER 
SPECIFICATION. 
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12.11. Spare Parts: The Contractor shall provide the Owner with a list of recommended spare parts 
for the transformer and their costs. The cost of the spare parts shall not be included in the 
base bid price. 



13. CONTROL CABINET 



13.1. The control cabinet shall include a minimum of the following items, each clearly labeled and 
housed within one weatherproof and dustproof enclosure mounted on the transformer: 



13.1.1. All items of the cooling control system, which are not mounted on external devices 
or on the transformer tank. 



13.1.2. Terminal strips for control wires. 



13.1.3. A door-operated, 120 volt, A.C. service light with separate on-off switch. 



13.1.4. A 120 volt, A.C. convenience outlet. 



13.1.5. A 120/208 volt, A.C. strip heater. 



13.1.6. A molded case circuit breaker with ground fault protection for use in connection 
with the items above. 



13.1.7. Shorting type terminals for all taps of all CT leads. Terminal strips for CT leads 
shall be   grouped according to sets of three-phase CT's. 



13.1.8. A bolted, removable conduit plate, 16 gage maximum, in the bottom of the cabinet 
which can be removed for conduit entry punching in the field. 



13.1.9. The interior of the control cabinet shall be white in color. 
 



13.2. All control and alarm circuits shall be completely wired by the Contractor and brought to a 
weatherproof control cabinet. All connections to Owner's external circuits shall be brought to 
the control cabinet. All circuits for the required auxiliary equipment such as CT's, relays, etc. 
shall be factory wired to terminal blocks in the control cabinet. The wiring shall be routed in 
rigid steel conduit and marked in accordance with the factory wiring diagrams. 



13.3. The required Owner connections for control power, relaying, etc. shall be clearly identified 
on the control cabinet terminal diagrams. Ample space shall be provided for routing and 
termination of all Owners’ wiring. 



13.4. All contacts which are available for owner use shall be identified on the schematic and wiring 
diagrams. 
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14. NAMEPLATE 



14.1. A durable corrosion-resistant metal nameplate shall be affixed to the transformer by the 
Contractor. It shall bear the information listed on example nameplate C, ANSI C57.12.00. 
The following information shall also be included: 



14.1.1. Current transformer locations and ratings. 



14.1.2. Maximum positive and negative operating pressures of the oil preservation system. 



14.1.3. Pounds of vacuum filling pressure for which tank is designed. 



14.1.4. Oil level in inches below the top surface of the highest point of the manhole flange 
at 25°C. Oil level changes in inches per 10° change in oil temperature. 



14.1.5. Any other information which the Contractor deems necessary for proper 
installation, maintenance, and operation of the transformer. 



15. SURFACE FINISH 



15.1. The exterior color of all steel components shall be ANSI 70, Light Gray and the interior 
cabinet color shall be white. 



15.2. The top of the main tank shall be a non-skid coating. 



15.3. Radiators shall be hot dipped galvanized. Galvanizing shall be in conformance with ASTM 
designation A-123. 



15.4. Painting - Primer Coat 



15.4.1. Surfaces shall be free of abrasives, oils, dirt, or contaminants when primed. 



15.4.2. Handling of coating equipment and the steel surfaces to be primed shall be done in 
a manner to avoid contamination during and following application of the primer. 



15.4.3. The surface temperature of the steel to be coated shall be 50° F minimum and at 
least 5° F above the wet bulb air temperature reading. 



15.4.4. The primer coat shall be applied by air or airless spray in accordance with the paint 
Contractor’s latest recommendations. 



15.4.5. The primer thickness shall be 2.0 mils (dry). The primer thickness shall be 
monitored by a Wet Film Thickness method. 



15.4.6. The primer shall be allowed to cure prior to application of second or top coating for 
a minimum of the time recommended by the paint manufacturer. 



15.4.7. Areas with dry film thickness less than 1.7 mils or greater than 5.0 mils shall be 
corrected by additional primer coating or by reblasting and recoating. 



15.4.8. The primer shall be of zinc rich inorganic type. It shall be recommended by the 
manufacturer as suitable for protecting against normal, non-corrosive outdoor 
weathering. 



15.4.9. The primer coat shall be applied no more than 12 hours after blasting and on the 
same day it is blasted. 











EXHIBIT A6 
 



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-047 (127359) 13.8kV ZIG ZAG GROUNDING TRANSFORMER - 13 
EMAT – 02 REV. A (09/30/13) 



15.5. Painting - Top Coat 



15.5.1. The topcoat shall be a polyamide epoxy type. It shall be recommended by the 
manufacturer as suitable for protecting against normal, non-corrosive outdoor 
weathering. 



15.5.2. Top coating shall be applied after any corrections have been made to the primed 
surface and the primer is fully cured. 



15.5.3. The topcoat shall be applied to a thickness of 3.0 mils dry (primer plus topcoat 
=5.0 mils, dry) using the manufacturer’s recommended procedures. The topcoat 
thickness shall be monitored by a Wet Film Thickness method. 



15.5.4. Areas where the dry film thicknesses of the primer plus topcoat are less than 4.5 
mils or greater than 8.0 mils shall be corrected. 



15.5.5. Touch-up painting shall be done in conformance with SSPC-PA 1, Shop, Field, and 
Maintenance Painting. 



16. TESTS 



16.1. The following tests shall be performed on the transformer in accordance with ANSI 
C57.12.90. Where permissible under this ANSI Standard, data from tests performed on 
duplicate units produced by the Contractor at the same time may be furnished in lieu of actual 
tests. Tests shall not be limited to those described in the Specification. The Contractor may 
perform additional tests which he deems necessary under his quality control program. 



16.1.1. Resistance measurements of all windings on the rated voltage connections and the 
tap connections. 



16.1.2. Excitation loss at rated voltage and rated frequency on the rated voltage 
connections. 



16.1.3. Exciting current at rated voltage and rated frequency on the rated voltage 
connections. 



16.1.4. Quality control impulse test. 



16.1.5. Zero sequence impedance measurement at rated voltage connection. 



16.1.6. Temperature Test: Tests shall be made only when there is not available a record of 
a temperature test, made in accordance with ANSI Standards, on a duplicate or an 
essentially duplicate unit. 



16.1.7. Sweep frequency response analysis. 



16.1.8. Without limiting in any way any obligation of the Contractor under this agreement, 
the Contractor shall demonstrate to the satisfaction of the Owner that the 
transformer proposed in regard to this Specification shall have sufficient 
mechanical strength to withstand, without damage or failure, the short-duration 
current conditions as determined by the Contractor.  The Contractor shall 
demonstrate that the transformer(s) meets this requirement by at least one of the 
following methods. 
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16.1.8.1. Certified test data showing that a transformer with a core and coil 
identical in design and construction and identical or similar with respect to 
KVA capacity, kV rating, BIL, impedance, and voltage taps has been 
tested under maximum short-duration current conditions without failure. 
A description of the test code under which the transformer was tested for 
short-duration current strength shall be provided by the Contractor to the 
Owner. 



16.1.8.2. A history of successful experience with transformers of identical or 
similar ratings, design, and construction. The Contractor shall list all 
transformers in service with core and coils that are essentially identical in 
design, construction, and rating to the transformer covered by this 
Specification and shall provide information on the date of installation, 
location, and failures, if any. Where such transformers have not been built 
or the cumulative service record is less than 20 transformer years, a list of 
transformers in service that represents the closest approximation to the 
transformer covered by this Specification shall be submitted. The 
information submitted shall be representative of the total experience of the 
Contractor with the design of the transformer to be furnished and shall 
include the dates of installation (or shipment, if not installed), the ratings 
of the transformer, and a list of failures and causes of failures, if any have 
been experienced. 



16.1.8.3. Provide the short circuit calculations for the particular design being 
offered for review and approval. 



16.1.8.4. Loss at nominal voltage. 



16.1.9. Abnormal Test Results 



16.1.9.1. The Owner shall be immediately notified of any unusual damage 
occurring during construction of the transformer and all tests which do not 
meet specified or standard values. The Owner shall be permitted, at his 
option, to personally inspect such damages and/or test failures. 
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1. SCOPE 



1.1. This section outlines requirements for the 115kV, extruded dielectric Cross-linked 
Polyethylene (XLPE) insulated single conductor power cable, cable terminations, splices 
and accessories. The following descriptions are of the major components and equipment 
only. All additional materials necessary for a complete system shall be furnished by the 
Contractor. 



1.2. The 115 kV XLPE cable system consists of all bus tie connections from the gas insulated 
switchgear (GIS) to the distribution transformers and to the Denny-Broad Street series line 
reactor. All cable under these specifications exist within the Denny Substation perimeter. 



2. CABLE 



2.1. The cable shall be single conductor with XLPE insulation suitable for installation in duct 
bank or direct buried on a nominal 115kV system. The anticipated conductor size is 
1000kcmil compressed copper conductor between the GIS and the distribution 
transformers. The anticipated conductor size is 3000kcmil segmented copper conductor 
between the Broad Street series line reactor and the GIS. The cable shall be designed per 
the design criteria in Section 4.0 and the vendor must provide all supporting calculations to 
confirm conductor size and design. 



2.2. The cable shall be suitable for use on AC circuits in wet or dry locations and shall be 
capable of operating with conductor temperatures as follows: 



 
 Normal Operation Emergency Operation Short Circuit Operation 
 
 90C 105C 250C 
 



2.3. The heading "Normal Operation" pertains to operating load cycles typical of electric light 
and power systems. The temperature under the heading "Emergency Operation" is 
applicable for no more than 72 hours per emergency period in any twelve (12) months and 
not more than 1,500 hours cumulative over the life of the cable.  



2.4. All components of the cable must exhibit long-term chemical stability and compatibility 
with one another as applied on the cable. 
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2.5. Cable 



2.5.1. Conductor: 



2.5.1.1. The conductor shall be in accordance with AEIC CS9, and ASTM B-8. 



2.5.1.2. There shall be no water in the stranded conductor of the cable as 
shipped. 



2.5.2. Conductor Shield: 



2.5.2.1. The conductor shield shall consist of one (1) layer of black 
semiconducting extruded thermosetting material firmly bonded to the 
overlying insulation. The minimum point thickness shall be in 
accordance with ICEA S-108-720 Part 3.2. A semiconducting tape may 
be used between the conductor and the extruded semiconducting 
material. 



2.5.2.2. The interface between the extruded conductor shield and the insulation 
must be as near flawless as possible and in accordance with AEIC CS9, 
Section 2.2. 



2.5.2.3. The interface between the extruded conductor shield and the insulation 
shall be cylindrical and free from protrusions and irregularities that 
extend more than 3 mils (0.076 mm) into the insulation and 3 mils 
(0.076 mm) into the extruded conductor shield (ICEA S-108-720 Part 
3.3). 



2.5.2.4. The interface between the extruded conductor shield and the insulation 
shall be free of voids larger than 2 mils (0.051 mm) in its greatest 
dimension (ICEA S-108-720 Part 3.4). 



2.5.2.5. The volume resistivity of the conductor shield shall be in accordance 
with ICEA S-108-720-2004 Part 3.6.1. 



2.5.3. Insulation: 



2.5.3.1. The insulation shall be unfilled cross-linked-thermosetting 
polyethylene, suitable for use in wet or dry locations at a maximum 
conductor temperature of 90C under normal operating conditions. The 
insulation shall meet the requirements of ICEA S-108-720 and AEIC 
CS9 and be supplied by either Dow or Borealis 



2.5.3.2. The average thickness of insulation shall 800 mils determined by using 
an optical measuring device, taking four (4) measurements. The point 
of maximum thickness, the point of minimum thickness, and one point 
equidistant between the maximum and minimum points on each side of 
the sample shall be measured. The average thickness shall be taken as 
one-fourth of the sum of the measurements. 



2.5.3.3. The eccentricity of the insulation layer shall not exceed: 
 



 12.0
max



minmax









 



 
 where Tmax and Tmin are measured values for the same cross-section. 
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2.5.3.4. The insulation of the completed cable shall be free from: 



1. Any void larger than 2 mils (0.051 mm). The number of voids 
larger than 1 mil (0.025 mm) shall not exceed 30 per cubic inch 
(16.4 cubic centimeters) of insulation. 



2. Any contaminant (opaque material, precured or charred material 
generally called ambers, or material that is not homogeneous cross-
linked polyethylene) larger than 5 mils (0.127 mm) in its greatest 
dimension. The number of contaminants of sizes between 2 mils 
(0.051 mm) and 5 mils (0.127 mm) shall not exceed 10 per cubic 
inch (1.64 cubic centimeter) of insulation. 



3. Any translucent material that is larger than 10 mils (0.254 mm) in 
its greatest dimension (Translucent as defined in AEIC CS9). 



2.5.3.5. The method of examination and frequency of sampling shall be in 
accordance with Section 2.7 of AEIC CS9. 



2.5.3.6. Maximum moisture (H20) content shall be no greater than 100 PPM 
with 20 percent accuracy. 



2.5.3.7. There shall be no repairs made to the insulation in-plant or in the field 
without prior written approval of the Owner. 



2.5.3.8. The insulation material shall be inspected for contaminants using a 
continuous sampling plan as described in AEIC CS9, Section 2.3. The 
results of this sampling shall be reported to the Owner and the 
Engineer for engineering information only in accordance with the 
requirements AEIC CS9, Section 2.3. 



2.5.4. Insulation Shield: 



2.5.4.1. The insulation shield shall consist of one (1) layer of black 
semiconducting extruded thermosetting material applied directly over 
the insulation and must be bonded firmly and continuously to the 
insulation. The minimum point thickness shall be not less than 40 mils 
and the maximum point thickness shall not be greater than 100 mils. 



2.5.5. Extrusion: 



2.5.5.1. The conductor shield, insulation and insulation shield shall be applied 
in a true triple head extruder with all three components being cured 
simultaneously. 



2.5.5.2. Cable shall be dry cured. Steam curing is expressly prohibited.  



2.5.6. Moisture Barriers and Fault Sheath: 



2.5.6.1. A moisture impervious continuous sheath shall be provided. Sheath 
sizing and metal characteristics shall be in accordance with ICEA S-
108-720 and ICEA P-45-482. The sheath shall be of copper 
construction. Lead sheath is not an acceptable alternative. 
Manufacturer to provide calculations verifying the sheath is capable of 
handling the Owner fault currents as stated below. 











EXHIBIT A7 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-105 (127359) 115 kV XLPE CABLE - 7 
EMAT – 02 REV. A (09/30/13) 



2.5.6.2. Compatible conductive bedding tapes shall be used to assure a good 
electrical connection between the metallic moisture barrier/fault sheath 
and the extruded insulation shield. These must allow for thermal 
expansion and contraction of the insulation for conductor temperatures 
in the range of 0C to 105C. The minimum overall thickness of the 
bedding tapes shall not be less than 20 mils. The tapes shall include 
water-soluble powder to provide an additional moisture barrier. 



2.5.7. Jacket: 



2.5.7.1. The overall jacket shall be black linear medium density or high density 
polyethylene in accordance with ICEA S-108-720, Part 7.1.1. The 
average thickness shall be not less than 125 mils. 



2.5.7.2. The cable jacket shall be durably marked throughout the cable lengths 
at intervals not exceeding one (1) meter with the following 
information: 



 Manufacturer's name 
 Type of insulation 
 Conductor size 
 Conductor material 
 Rated voltage 
 Year of manufacture 
 Insulation thickness 



2.5.7.3. The cable jacket shall include a graphite varnish coating or a 
conducting extruded layer to facilitate testing of the cable jacket 
integrity as part of routine maintenance and initial cable acceptance. 



2.5.8. Hardware: 



2.5.8.1. The outer end of each reel of cable shall have a factory installed 
pulling eye complete with factory installed heat shrinkable cap, which 
shall maintain the weatherproof integrity of that end until the device is 
removed. Pulling eyes with factory installed heat shrinkable cap shall 
be installed on both ends of all spare cables. 



2.5.8.2. The inner end of each reel of cable shall be sealed with a factory lead 
wipe or factory installed heat shrinkable cap to prevent the ingress of 
moisture. 



3. DESIGN CRITERIA 



3.1. The cable furnished under these specifications shall be based upon the following design 
criteria: 



  
Nominal Operating Voltage (ph-ph) 115kV 
Maximum Operating Voltage (ph-ph) 121kV 
Load Factor: Transformers/Reactor 100% / 80% 
Earth RHO 90° C·cm/Watt 
Encasement Concrete RHO 60° C·cm/Watt @ 6% moisture 
FTB RHO 60° C·cm/Watt @ 6% moisture 
Earth Ambient 20C 
Air ambient 35C 
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Normal conductor operating temperature 90C 
Emergency conductor operating temperature 105C 
Circuit shield operation Single Point Bonded 
Required ampacity GIS to transformer (Steady-State) 400 Amps 
Required ampacity GIS to DN-BS reactor (Steady-
State) 



1200 Amps 



Ultimate short circuit, clearing time 40 kA, 30 cycle rating
Burial Depth (top of duct bank) 36" (min), 8’ (max) 
Maximum Open Sheath Voltage Normal Operation 150V 



 



3.1.1. Conductor Installation Configurations: 



3.1.1.1. See detail drawings E-101 and E-610 for routing and duct bank 
configurations.  



4. CALCULATIONS 



4.1. The manufacturer shall submit to the Engineer three (3) copies of his calculations for the 
determination of cable ampacity at 90C conductor temperature based on the above criteria. 
These calculations shall include criteria, assumptions, dielectric losses, impedances, shield 
ampacity, and open circuit shield voltage, and shall be submitted with the Proposal. 



4.2. The manufacturer shall calculate and determine the required sheath thickness, and state that 
PE jacket thickness is adequate for the Owner’s 115kV XLPE Installation project. It is 
initially assumed that sheath is single point grounded. The manufacturer shall recommend 
and provide in the proposal the cable specified or provide alternate design and associated 
costs based on system parameters. 



5. CABLE REQUIRED 



5.1. The Contractor shall not proceed with manufacturing of the cable until actual length 
requirements are determined by mutual agreement between the Owner, Engineer, and the 
Contractor. The Contractor shall provide cable unit costs, which shall be used to add/delete 
cost of cable after actual lengths are agreed upon. 



5.1.1. The total cable length for bidding between the Broad Street line reactor and the 
GIS is 700 cable feet.  



5.1.2. The total cable length for bidding between the GIS and distribution transformers is 
1,285 feet.  



5.1.3. Spare cable quantities, if desired, will be determined at a later date per the 
provided unit prices.  



5.2. The amount of cable furnished on each reel shall be 0 to plus 1.0 percent of the specified 
lengths. 



5.3. Each reel shall contain one (1) continuous length of cable with no conductor splices 
allowed. 



5.4. Payment for the cable will be for the actual length furnished as long as the cable lengths on 
each reel provided are within the specified lengths. 
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5.5. The selected Contractor shall submit a complete list of recommended cable preparation 
tools. At a minimum the tools and procedures for the following work items: 



5.5.1. Polyethylene jacket removal 



5.5.2. Penciling 



5.5.3. Insulation semi-con removal 



5.5.4. Cable Training 



5.5.5. Sanding insulation 



5.5.6. Procedure at semi-con to insulation interface 



5.5.7. Cable cleaning solvent 



5.5.8. Connector type and instructions 



6. CABLE ACCESSORIES 



6.1. Cable accessories shall be furnished in accordance with the following paragraphs. 



6.1.1. Terminations: 



6.1.1.1. A total of twenty-four (24) single conductor 115 kV, 550 BIL GIS 
terminations will be required for this project. The Contractor shall 
furnish the single GIS conductor terminators for the 115 kV XLPE 
insulated cable complete with all mounting hardware for mounting to 
the Owner-furnished GIS termination structure. The manufacturer shall 
furnish cable clamps and all hardware necessary for supporting cable 
below the base of the terminators. The GIS terminators shall comply 
with the IEC 62271 dry-type terminations.  



6.1.1.2. The GIS terminations shall be the cable manufacturer’s own 
termination. Any other GIS terminators must have prior written 
approval by the Owner to be quoted. 



6.1.1.3. Each GIS terminator shall be furnished with a connecting stud, shield 
isolation shield, and connection isolator. 



6.1.1.4. Each GIS terminator shall be approved by the cable manufacturer for 
termination of the cable furnished and shall include all materials and 
instructions necessary for termination of the cable. The Contractor 
shall have the full responsibility for coordination of the dimensional 
tolerances of the cable with allowable tolerances of the GIS 
terminators and the termination connection to the GIS equipment 
supplied by others. 



6.1.1.5. The Contractor shall coordinate the design of each circuit termination 
assembly with the Owner and the Engineer to assure a proper 
installation. The information required shall be cable clamp structural 
requirements, GIS terminator, base plate dimensions with bolt patterns, 
terminator specific dimensions (height, width, weight), specific 
grounding requirements and any other significant dimensions such that 
the Owner’s engineer can design the termination structure to best fit 
selected manufacturers installation requirements.  
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6.1.1.6. The Contractor shall submit a complete description of his 
recommended GIS terminators with the Proposal. This information 
shall include, at a minimum, such items as follows: 



 Cut-away drawings of the GIS terminators 
 Expected shelf life of the individual GIS termination materials 
 Estimated man-hours to complete a single phase GIS termination  
 Typical test report on recommended GIS terminators 



 



6.1.1.7. The terminations shall be factory tested in accordance with IEEE 48. 



7. SHEATH BONDING   



7.1. The Contractor shall recommend and provide bonding equipment required for grounding of 
the cable's sheath.  



7.2. Bonding Cables and Ground Continuity Conductors 



7.2.1. Single conductor bonding cables shall meet the requirements of ICEA S-105-692. 
Manufacturer to confirm that the ICEA S-105-692 insulation thickness is 
sufficient to withstand typical AC and impulse voltages imposed on the bonding 
cables for the intended application, considering typical conductor sizes capable of 
withstanding the fault duties. 



7.2.2. Bonding cable connections to link boxes shall be as short as possible, but no 
greater than 33 feet (10 m) in total length to a ground point. 



7.2.3. All conductors shall be designed to withstand the rated fault current and duration. 
The insulation shall withstand the same impulses as the main cable jacket. Cable 
manufacturer to provide calculations of the short circuit rating of the bonding 
cables and ground continuity conductors. 



7.2.4. Cables used as a parallel ground continuity conductor shall be of single conductor 
construction. They shall be designed to withstand the rated fault current and 
duration. Their voltage rating shall be the same as the cable jacket. 



7.3. Link Boxes 



7.3.1. Link boxes shall be designed to be water tight for the proposed bonding system. 
Link boxes shall be shall be non-corrosive stainless steel, a Type 4X enclosure. 
Contractor shall provide a cut sheet of each type of link box for written approval 
by the Owner. 



7.3.2. Link boxes shall incorporate removable links. Links shall be designed to easily 
isolate sections of sheath circuit for maintenance DC testing of cable jackets, 
termination mounting insulators, and to easily reconfigure the bonding connection 
system to solidly bonded. 



7.3.3. Link box conducting components shall be designed to withstand the rated fault 
current and duration. 



7.3.4. The insulation between links shall be capable of withstanding the following 
voltages: 
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7.3.4.1. The DC voltage used for, initial commissioning tests (25 kV for one 
minute) and maintenance testing of the sheath insulation circuit (10 kV 
for 1 minute). 



7.3.4.2. The highest power frequency voltage arising between sheaths during 
an external system fault produced by a 50 kA line-to-ground fault. 



7.3.5. At single point bonding open point locations, link boxes shall also incorporate 
sheath voltage limiters to protect the jacket and sheath voltage interrupter from 
transient overvoltages. 



7.4. Sheath Voltage Limiters 



7.4.1. Sheath voltage limiters (SVLs) shall meet the requirements of IEEE C62.11 
‘Standard for Metal-Oxide Surge Arresters for AC Power Circuits (> 1 kV)’. 



7.4.2. The SVLs shall be capable of continuously withstanding the sheath standing 
voltage applied to them during full load or emergency overload. 



7.4.3. The SVLs shall be capable of withstanding sheath voltages induced by the 
specified allowable cable fault current. 



7.4.4. The residual voltage protective level of each SVL shall be less than the impulse 
withstand levels of the sheath insulating circuit, taking into account surge voltage 
drop in bonding cable leads and SVL connection methods. 



7.4.5. Before placing any order, Contractor shall identify (for the Owner’s written 
approval) sheath voltage limiters proposed to be used at each structure, with 
calculations describing protection characteristics. Contractor shall demonstrate 
that the selected SVL can dissipate the energy associated with transient 
overvoltages, i.e. fault initiated, switching and lightning overvoltages. 



7.5. Factory Testing of Sheath Bonding/Grounding Systems 



7.5.1. Factory tests on single conductor bonding cables shall meet the requirements of 
ICEA S-105-692. 



7.5.2. Factory tests on SVLs shall meet the requirements of IEEE C62.11.  



  











EXHIBIT A7 



  



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-105 (127359) 115 kV XLPE CABLE - 12 
EMAT – 02 REV. A (09/30/13) 



8. FACTORY TESTS   



8.1. Each length of cable shall be tested prior to shipment. The factory test shall include but not 
be limited to the following per ICEA S-108-720. 



 High Voltage Tests (AC) 
 Partial Discharge Test 
 Cable Bend (U-bend) (Test Report) 
 Conductor Resistance Test 
 Capacitance Test 
 Thickness of Insulation, Shield and Extruded Jacket Tests 



8.2. The AC potential tests shall be in conformance with ICEA and AEIC procedures for high 
potential testing. 



8.3. The maximum partial discharge at 115 kV shall not exceed five (5) picocoulombs. 



8.4. The factory tests shall include a cable bend test in accordance with AEIC or an AEIC 
qualification test report of a cable of similar construction. 



8.5. In addition to those factory tests specified herein, a description of all other routine factory 
tests that will be performed on the cable shall be submitted with the Proposal. 



8.6. After award of the Contract, the manufacturer shall provide a cable factory production 
work plan and testing protocol.  This work plan shall include all tests that will be performed 
in addition to the testing methods.  Production tests shall be performed in accordance with 
ICEA S-108-720 and AEIC CS9. 



8.7. As part of the qualification process, the Owner and the Engineer may inspect the cable 
factory prior to contract award. 



8.8. The Owner and its representative reserve the right to witness the construction and factory 
testing of the cable and accessories for this project. In order to provide sufficient time to 
make arrangements, the manufacturer shall notify the Owner forty-five (45) days prior to 
the testing dates. 



8.9. The Contractor shall provide three (3) certified copies of the results of all the factory tests 
to the Engineer within 30 days after the tests are completed. 



8.10. The test reports shall include a certificate of compliance, which indicates that the cable 
conforms to the requirements of these and all referenced specifications. 



8.11. The test reports shall also include reel numbers for the tests, which are performed on each 
length of completed cable. 



8.12. A copy of the factory test reports shall be included in each project manual. 
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8.13. The Contractor shall provide cable samples taken from the end of each shipping reel. Each 
cable sample shall include at least one complete identification string and at least one 
sequential length marking number. Seattle City Light Quality Assurance and Standards will 
evaluate the certified production test report and cable samples for compliance. Following 
the internal evaluation, Seattle City Light Material Control will inform the supplier if cable 
shipment is in compliance, or not. 



8.13.1. For each shipment, cable samples shall be express mailed to:  



Seattle City Light  
3613 – 4th Avenue South  
Seattle, WA 98134  
Attention: Quality Assurance  



8.13.2. Each cable sample shall be marked at one end with corresponding:  



8.13.2.1. Manufacturer's Name  



8.13.2.2. Shipping Reel Number  



8.13.2.3. Reel Length  



8.13.2.4. CTR Number  



8.13.2.5. Seattle City Light Purchase Order Number  



8.13.2.6. Seattle City Light Stock Number  



9. PACKAGING 



9.1. Cable ends, whether exposed or concealed, shall be sealed with factory installed heat 
shrinkable caps except as otherwise specified. Cap sizes shall be as recommended by the 
cap manufacturer for the cable outside diameter and insulation. Caps shall contain 
sufficient adhesive so that shrinkage of the cap during application results in formation of a 
positive watertight seal capable of withstanding complete immersion or totally exposed 
storage over a period of several months without permitting the entrance of moisture. Also, 
caps shall not shrink back over time, if cable is not installed immediately such that water or 
any contaminants are permitted to enter. Heat shrinkable caps shall be "Thermofit" as 
manufactured by Raychem Corporation or the Owner-approved equivalent. 



9.2. A trailing rope shall be used on each reel to secure the tail end of the cable to the reel. 



9.3. All cable (to be installed) shall be shipped on steel or the Owner-approved reels. The 
minimum drum outside diameter of the reels shall be 22 times the cable outside diameter 
unless otherwise recommended by the manufacturer. Cable reels shall be lagged with wood 
and covered with suitable material to prevent direct sunlight exposure to the cable and to 
provide physical protection for the cable during shipment and ordinary storage and 
handling operations. Provide a minimum of six (6) inches of empty reel space between the 
reel flange and outer layer of cable. If Contractor proposes other than steel reels, the 
proposed reel shall be clearly described in the bid document and Contractor realizes that the 
Owner’s approval is required. 



9.4. The spare cable shall be shipped on a steel reel. Pulling eyes with heat shrinkable caps shall 
be used to seal both ends of the spare cable. 
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9.5. Each reel shall be shipped resting on the edges of the reels flanges. The direction of roll 
shall be indicated on each reel. 



9.6. All cable reels shall be provided with a permanent identification tag. The tag shall be 
fabricated of aluminum, stainless steel, or other metals not subject to atmospheric 
corrosion, with identification lettering engraved or stamped thereon. The tag shall include 
the following information: 



9.6.1. Seattle City Light 



9.6.2. Denny Substation XLPE Cable Ties 



9.6.3. Specification/Project Number  



9.6.4. Cable size and voltage rating 



9.6.5. The reel number in the group of reels and the total number of reels in the group. 



9.6.6. Net footage in feet 



9.6.7. Gross and net weights in pounds 



9.6.8. Delivery date 



9.6.9. Destination 



9.7. Where practicable, the tag shall be directly attached to the cable reel with corrosion 
resistant screws. The tag shall be placed in a location readily visible. 



9.8. In addition to the identification tag, the Contractor shall paint an identification number on 
both sides of each cable reel. The identification number shall consist of two (2) inch high 
numerals that contrast with the color of the cable reel. The number shall indicate the Owner 
job or specification number, the reel number in the group of reels, and the total number of 
reels in the group. 
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1. SCOPE 
1.1. This section of the Specification covers the requirements for the design, engineering, 



manufacturing, delivery, installation and field testing of a oil insulated and cooled reactor 
(OIR), and the associated supporting equipment. The OIR shall be provided complete with 
integrated Gas Insulated Switchgear (GIS). For GIS specification requirements, refer to 
EXHIBIT A1. 



1.2. One terminal of the OIR will be connected to the Denny-Broad Street high pressure fluid 
filled (HPFF) line and the other terminal will be connected to the 115kV GIS using a new 
115kV crosslink polyethylene (XLPE) bus tie. All lines will be routed through a cable vault 
below the equipment and terminate at the underside of the GIS.  



1.3. The equipment shall be air cooled, oil insulated, ONAN. 



1.4. The Manufacturer shall complete the following work as specified here-in. Adherence to the 
specification and to the associated work documents are required in order to define a 
complete product and the responsibilities associated with the installation process. 



1.4.1. Design, engineering, manufacturing, factory testing of the Series Reactor and all 
associated equipment. 



1.4.2. The GIS equipment for the gas insulated reactor shall be of the same model/style 
as the GIS for the 115kV breaker-and-a-half line up, EXHIBIT A1. 



1.4.3. LCC’s for the GIS associated equipment will be placed in the owner furnished 
control building.  Refer to EXHIBIT F for mimic bus drawings. 



2. TANK 
2.1. Construction:  



2.1.1. Equipment shall be provided with a steel tank of substantial construction, 
reinforced with fully enclosed sidewall braces with all seams and joints 
continuously welded on flat surfaces. The tanks shall be fluid tight, provided with 
covers, and tested to guarantee them free from leaks. 



2.1.2. The joints between the tank and cover, unless the design is such that the cover and 
top section of the tank are integral, and the joints between sections of the tank, 
shall be provided with suitable flanges, sufficient properly-spaced bolts, and 
gaskets so that the assembly will be oil tight. The tank cover and tank external 
features shall be sloped and designed to prevent water collection. Doming the 
cover by flexing and welding it to the main tank or other means that pre-stress the 
tank cover will not be allowed. Tank seam welds shall fully penetrate the inside of 
the tank. Gaskets between metal surfaces shall be set in grooves or held in position 
by retainers so arranged that all parts are metal to metal. The gaskets shall be 
made of resilient material which will not deteriorate under the oil from the inside 
and the exterior environmental elements. 
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2.1.3. At the option of the Contractor, the joint between the tank and cover or between 
tank sections may be welded, provided that the design of the joint is such as to 
prevent weld spatter from entering the inside of the tank. Submit for approval full 
information covering details of proposed welded joints together with details 
covering the method of removing the welded joints and rewelding in the field. 
Also furnish details of gaskets proposed to be furnished. 



2.1.4. Connection design of radiator to body of equipment shall be properly braced and 
supported in conformance with IEEE 693. The radiator shall not be supported on 
the foundation. 



2.2. Manholes: Each tank shall be provided with one or more manholes or handholes as 
appropriate in the tank cover and walls to permit unhindered access to inspect, repair, or 
remove current reactors, winding connections, and other devices that may require routine or 
emergency maintenance. Manholes shall be not less than 20 inches x 20 inches, or 21 
inches in diameter to allow free entry. Handholes should be not less than 12 inches x 24 
inches or 16 inches in diameter. All manholes, handholes, and bushing openings shall have 
a flange to prevent water from entering the openings when individual covers are removed. 
Adequate number of manholes shall be provided on each equipment so as to allow access to 
the interior without lowering the oil below the top of the core. 



2.3. Guides: Suitable guides shall be provided for guiding the cores and windings as they are 
being removed from or lowered into the tank or for guiding the top section of the tank as it 
is removed or lowered over the core and coils. 



2.4. Pressure and Vacuum: The equipment tanks and any attached compartment that is 
subjected to normal operating pressures shall be designed and constructed to withstand, 
without leakage. Also, the equipment tank shall be designed and constructed to withstand 
full vacuum for vacuum filling and drying of the equipment in the field. All tanks, covers, 
valves, fittings, and piping affected by vacuum filling shall be of correct design and fit so 
that full vacuum filling can be achieved without sustaining damage or permanent 
deformation. 



2.5. Equipment Base: The bases of the equipment shall be manufactured to meet the 
requirements of IEEE Standard C57.12.10 and furnished without skids or wheels. Each 
equipment shall be provided with a structural steel supporting base designed for rolling, 
overturning and skidding in a direction parallel to either center line when completely 
assembled and full of oil. Suitable pulling eyes shall be provided. In addition, the 
equipment base shall consist of steel beams or rails that will allow it to be welded to steel 
anchor plates embedded in the foundation. Anchorages located at the exterior corners shall 
not be less than 80% of the length or width of the equipment. Base connections shall be 
centered at embed locations and constructed such that welds of base to embed plate can be 
made with welds all around. 



2.6. Provision for Fall Protection: Workers will be accessing the top of the equipment and 
require fall protection provisions. The Contractor shall provide a portable fall arrest system 
on top of each equipment. The fall arrest system shall consist of Part Numbers 17344 
(weld-on plate) and 16691 (UCL Advanced Portable Fall-Arrest System Anchor Post), by 
Unique Concepts Ltd., Tel. 204-694-7322. The fall arrest base plate shall be welded on top 
of each equipment tank with a ¼-inch fillet weld (all around). Locations for the base plates 
shall be similar to that shown on the attached Figure 1. 











EXHIBIT A2 



 



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-094 (127359) 115kV OIL INSULATED SERIES REACTOR - 3 
EMAT – 02 REV. A (09/30/13) 



 
Figure 1: Example Fall Protection Plates 



 



2.7. Provisions for Handling 



2.7.1. Lifting Hooks, Eyes, and Bosses: Each equipment shall be equipped with suitable 
lifting hooks on the tank, lifting eyes on the cover, and jack ports, bosses, or lugs 
to permit raising the complete equipment filled with oil. The jacking bosses or 
lugs shall have a factor of safety of five (5.0) to allow for possible unequal jacking 
forces. All mounting bosses shall be welded on the inside of the tank as well as on 
the outside to prevent creation of areas for entrapment of foreign debris. 



2.7.2. Center of Gravity: Each equipment shall be so designed that the center of gravity, 
with or without oil as normally prepared for shipment, will not fall outside the 
base support members for a tilt of the base of fifteen (15) degrees from the 
horizontal. 



3. CORE 
3.1. The equipment core shall be constructed of high quality, non-aging, cold-rolled, grain-



oriented steel especially suited for the purpose. 



3.2. The core shall be carefully assembled and rigidly clamped to ensure adequate mechanical 
strength to support the windings, to prevent shifting of the laminations during shipment, 
and to reduce vibration to a minimum under operating conditions. Core joints shall be 
interleaved. 
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3.3. The core ground shall be external and shall not require entrance into the tank to disconnect 
the ground from the core.  The path for the core ground shall be properly insulated for core 
insulation testing. The equipments and accessories shall be designed and assembled in such 
a manner that they are free from undue or harmful vibration or any vibration that will cause 
avoidable noise 



4. WINDINGS 
4.1. The windings shall be made of such materials and assembled in a manner best suited for the 



particular application. The winding conductors shall be copper, and shall be continuous 
without splices. Proper consideration shall be given to all factors of service, oil insulation 
and cooling and coil characteristics. Coils shall be made up, shaped, and braced to provide 
for expansion, contraction, and shrinkage due to temperature changes and aging in service 
in order to avoid abrasion of insulation, and to provide resistance to movement and 
distortion caused by abnormal operating conditions. Adequate barriers shall be provided 
between windings and core and between high-voltage and low-voltage windings. End coils 
shall have additional protection against normal line disturbances. The entire design, 
construction, and treatment of the windings and their assembly on the core shall embody 
the latest improvement in the art and conform to best modern practice.  



4.2. The equipment shall be capable of withstanding without damage, for a period of two 
seconds, the mechanical and thermal stresses caused by external short circuits on the 
terminals of any winding with rated voltage maintained across the terminals of all other 
windings.  



5. TRANSMISSION LINE TERMINATIONS 
5.1. One terminal of the OIR will be connected to the Denny-Broad Street high pressure fluid 



filled (HPFF) line and the other terminal will be connected to the 115kV GIS using a new 
115kV crosslink polyethylene (XLPE) bus tie. All lines will be routed through a cable vault 
below the equipment and terminate at the underside of the GIS. Line positions for the 
HPFF and XLPE circuits are shown on the One-Line Diagram in EXHIBIT E. 



5.2. Access: Suitable means of access shall be provided in each disconnect-switch and 
grounding-switch housing and mechanism for repair and/or maintenance of contacts. 



5.3. A low-voltage test provision may be supplied with a grounding switch to permit test 
voltages of up to 10 kV and up to 200 A to be applied to the conductor without removing 
SF6 gas or other components, except for ground shunt leads. 



6. INSTRUMENT REACTORS 
6.1. Each instrument reactor shall be provided so that the enclosure current does not affect the 



accuracy or the ratio of the device or the conductor current being measured.  Provision shall 
be made to prevent arcing across the enclosure insulation. 



6.2. Current reactors shall be rated for both protective relaying and metering accuracies.   
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6.3. Current reactor secondary windings shall be terminated to shorting terminal blocks.  It shall 
be possible to test each current reactor without the removal of gas.  The current reactor 
location, polarity, ratios, and accuracy shall be as specified and in accordance with IEEE 
Std. C57.13.  A nameplate shall be included that displays the relative locations of the 
current reactors as well as their ratings. 



7. SF6 GAS SYSTEM (GIS) 
7.1. The equipment shall be furnished with sufficient SF6 gas to pressurize the complete system 



in a sequential approach, one zone or compartment at a time, to the rated nominal density.  
An additional quantity of gas shall be furnished as specified. 



7.2. The SF6 gas shall conform to ASTM D2472.  Recycled SF6 gas that conforms to 
specifications mutually agreed upon by the user and the equipment Contractor may also be 
used. 



7.3. Reuse or Recycling of Removed Gas: The Contractor shall provide guidelines or 
recommended practices for the reuse or recycling of SF6 gas removed from the equipment.  
These guidelines shall be consistent with current industry practices, as they pertain to the 
effect of SF6 on global warming, i.e., SF6 gas shall be reused and recycled whenever 
possible, and never be unnecessarily released into the atmosphere. 



7.4. GIS Enclosure: The GIS enclosure shall be divided into several sections separated by gas-
tight barrier insulators.  Each section shall be provided with the necessary piping and valves 
to allow isolation, evacuation, and refill of gas without evacuation of any other section.  
Location of gas barrier insulators is to be clearly discernable outside the enclosure by a 
band of distinct color normally used for safety purposes. 



7.5. Gas Schematic Diagram: A gas schematic diagram shall be submitted for approval.  It shall 
include the necessary valves, connections, density monitors, gas monitor system and 
controls, indication, orifices, and isolation to prevent current circulation.  Means of 
calibrating density monitors without de-energizing the equipment shall be specified by the 
Contractor. 



7.6. Monitoring and Maintenance: For the purpose of gas monitoring and maintenance, the GIS 
shall be divided into individually monitored zones. 



7.7. Leakage Rate: The leakage rate of SF6 gas from an individual gas compartment shall not 
exceed 1% per year.  The total overall leakage rate from the GIS system shall not exceed 
0.5% per year. 



7.8. Alarms: Each gas zone shall be furnished with a gas monitoring device capable of signaling 
two adjustable, independent alarms.  Signaling shall be done by two sets of adjustable, 
electrically-independent contacts that operate at the alarm levels.  Low SF-6 Gas Alarm 
points shall provide the following functions: 



7.8.1. First stage – Low SF6 Gas Pressure Alarm. 



7.8.2. Second stage – Low SF6 Gas Pressure Alarm - Trip Breaker & Block Close 
Operation. 



7.8.3. Third stage – Extreme Low SF6 Gas Pressure Alarm - Initiate External Isolation 
Tripping. 
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7.9. Connections: Provisions shall be made for connecting density relay, the service cart, and 
moisture instrumentation to each one of the gas sections.  Gas connections must be 
compatible with DILO DN20 fittings. 



7.10. New gaskets, sealant, and desiccant for permanent sealing of all field assembled joints and 
all access covers removed during assembly.  No gaskets are to be reused for any permanent 
seal broken or disturbed in the field.  If pressure relief devices are rupture disks or other 
self-destructive devices, then at least three spare discs and associated gaskets are to be 
provided and available during filling and testing of the equipment.  Rupture disks and 
gaskets are also to be included as part of normal spare parts stock. 



7.11. Pressure Relief Devices: Pressure relief devices shall be provided with a shield and be 
vented to provide a safe environment for field personnel and for equipment during 
operation.  The bursting pressure of the relief device shall be effectively coordinated with 
the rated gas pressure and the pressure rise due to arcing as described in IEEE Std. 
C37.122. 



7.12. The Manufacturer shall furnish the required quantity of high-grade insulated sulfur 
hexafluoride gas to fill the main Series Reactor and its appurtenances completely.  Sulfur 
Hexafluoride shall be newly manufactured in accordance with IEC 60376 (for new SF6 
gas). 



7.13. With respect to the standards of performance requirements of the SF6 gas, the following 
conditions shall be met as published in the IEC publication: 



Impurity Type Max. Allowable Concentrations 
Air  2000 PPM  
CF4  2400 PPM 
Moisture  25 PPM 
Hydrolysable Fluorides (HF) 1 PPM 



7.14. During commissioning, the dew point of SF6 gas shall be measured.  



7.15. The Manufacturer shall furnish technical direction, written procedures for field gas filling 
of the equipment. The Owner will provide the required equipment and support with 
qualified electrical and mechanical technical labor under the direction of the Supplier’s 
Technical Service Advisor. 



7.16. The gas insulation system shall be furnished with a SF6 gas monitor system that shall 
consist of the following equipment, but not be limited to the following: 



7.16.1. Filling / Bleeding valve. 



7.16.2. Pressure sensor(s) 



8. COOLING SYSTEM 
8.1. Thermal Design: The temperature rises above ambient temperature of the equipment or parts 



thereof, when tested in accordance with its ratings, shall not exceed the limits of observable 
temperature rise for oil-immersed apparatus as stated in paragraph 5.11.1 of IEEE Standard 
C57.12.00. The top oil temperature rise by resistance shall not exceed 65° Celsius, and the 
hottest-spot winding temperature rise shall not exceed 80° Celsius, that give the highest 
losses, at self-cooled rated current. 



8.2. Overload Capacity 
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8.2.1. Loading 



8.2.1.1. No design or construction detail of the equipment, including the 
capability of the bushings, or the accessories, or appurtenances shall 
limit the overload capacity of the equipment or the capacity at reduced 
ambient temperature in accordance with IEEE. 



8.3. Radiators - General 



8.3.1.1. Each equipment shall be provided with a sufficient number of radiators 
to maintain proper cooling of the equipment oil. The radiators shall be 
so located on the tank to ensure uniform circulation of the oil through 
the windings. 



8.3.1.2. The radiators shall be constructed of stainless steel tubes or galvanized 
steel welded into stainless steel headers. All welding shall be on the 
outside of the radiators so there will be no crevices in which water could 
collect. The welding and fittings shall be smooth, both inside and out, so 
as to present no obstruction to the flow of oil inside and to facilitate 
cleaning and painting on the outside. The radiators shall be designed to 
withstand essentially full vacuum to permit filling the equipment under 
vacuum with radiators in place and radiator valves open.  



8.3.1.3. Valves shall be installed on each connection to the main tank, top and 
bottom, so that radiators may be removed for repairs without taking the 
equipment out of service. The valves shall be provided with gasketed 
covers to seal the valve openings when the radiators are removed. The 
radiators shall have flanges for bolting to valves. Butterfly valves shall 
not be used.  



8.3.1.4. Provisions shall be made for draining and venting the radiators and for 
oil sampling. Lifting eyes or other suitable means shall be provided for 
handling the radiators. 



8.3.1.5. The Contractor shall include in the Reactor Operation and Maintenance 
Manual, a derating factor for determining the derated 3Ø load capacity 
of the equipment with one radiator removed from the equipment. 



8.4. Radiators – Location 



8.4.1. The radiators must be located to achieve optimum cooling efficiency while 
minimizing the adverse impacts on aesthetics to the greatest degree possible. The 
equipments may be located and separated by firewalls, thus optimum cooling 
efficiency must be achieved. The radiators shall be affixed directly to the equipment 
tank. No external cooling units will be allowed.  



8.4.2. Locations of radiators should consider the locations of cable terminations and access 
to oil valves and test terminals and other interface points. 



8.5. Forced-Air Equipment is not desirable by the Owner. 



8.6. Oil Thermometer Gauge 



8.6.1. Top Oil Temperature Gauge “ANSI Device No 49T” 
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8.6.1.1. Each equipment shall be equipped with an oil thermometer gauge used 
to indicate top oil temperature of the equipment. The top oil temperature 
shall be monitored using a fiber optic sensor installed through the 
equipment barrier wall located below the low oil level line but as high 
as possible to ensure a representative top oil temperature. The gauge 
shall be scaled in degrees Celsius. The gauge shall be made by 
Reinhausen Messko model Compact series. 



8.6.1.2. The indicating thermometer shall have a dial easily read from the 
ground. The gauge shall have a minimum of two (2) sets of normally 
open contacts. One normally open contact shall be wired and connected 
to the coil of the Qualitrol 909-300-01 seal-in relay 49TX-1, and the 
other shall be terminated on terminal blocks in the equipment control 
cabinet.  The 49TX-1 seal-in relay shall have a minimum of three (3) 
normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One 
normally open contact each (latching) shall be wired and connected to 
the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on 
terminal blocks in the equipment control cabinet. All contacts shall be 
wired and terminated on terminal blocks in the equipment control 
cabinet. 



8.6.2. Bottom Oil Temperature Gauge “ANSI Device No 49B” 



8.6.2.1. Each equipment shall be equipped with an oil thermometer gauge used 
to indicate bottom oil temperature of the equipment. The bottom oil 
temperature shall be monitored using a fiber optic sensor installed 
through the equipment barrier wall located at the oil level line that 
ensures a representative bottom oil temperature. The gauge shall be 
scaled in degrees Celsius. The gauge shall be made by Reinhausen 
Messko model Compact series. 



8.6.2.2. The indicating thermometer shall have a dial easily read from the 
ground. The gauge shall have a minimum of two (2) sets of normally 
open contacts. One normally open contact shall be wired and connected 
to the coil of the Qualitrol 909-300-01 seal-in relay 49BX-1, and the 
other shall be terminated on terminal blocks in the equipment control 
cabinet.  The 49BX-1 seal-in relay shall have a minimum of three (3) 
normally open isolated and two (2) normally closed contacts rated at 
125VDC / 10 Amps continuous rating with a 125VDC coil. One 
normally open contact each (latching) shall be wired and connected to 
the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on 
terminal blocks in the equipment control cabinet. All contacts shall be 
wired and terminated on terminal blocks in the equipment control 
cabinet. 
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9. REACTOR OIL 
9.1. Sufficient insulating mineral oil shall be furnished to fill each reactor to normal level. The oil 



shall be standard inhibited type with suitability for use in accordance with ASTM D3487-00 
and SCL Standard 7531.0. 



9.2. Non-PCB oil shall be provided. Oil test reports shall be provided, including test for PCB and 
Corrosive Sulfur. Certified tests for PCB shall be non-detectable (less than 0.1 ppm). 
Certified tests for Corrosive Sulfur shall also be provided. The nameplate shall be stamped 
with “PCB<0.1 ppm.” A certified report from the oil manufacturer will be acceptable. 



9.3. Oil Preservation System 



9.3.1. Conservator Style Design: The reactor shall be provided with a conservator type oil 
preservation system. It shall consist of one or more oil reservoirs, each containing an 
air cell arranged to prevent direct contact between the oil and air. The air cell 
material shall be nylon-impregnated nitrile rubber designed for long life and for 
service in contact with hot oil. Each air cell shall be vented through a weathertight 
breather provided with a suitable desiccant. The desiccant containers shall be 
located so that they can be replaced, refilled, and maintained without removing the 
reactor from service. 



9.3.2. Reservoirs: The reservoirs shall be designed for mounting on the reactor tank, and 
their location and height shall be coordinated with the location and proximity to the 
energized bushing terminals. Each reservoir shall be provided with a sump chamber 
to collect any impurities. Pipe connections between reservoirs and tank shall be 
designed with a thermal seal to prevent continuous oil interchange between tank and 
reservoir and for isolation of the reservoir during installation and maintenance.  



9.3.3. Level Gauge: The liquid level gauge for each reservoir shall be arranged to close the 
set of low-level alarm contacts when the oil level becomes too low or the air cell 
sinks. 



9.3.4. Gas Detector: A gas detector relay (Buchholz) for the detection of low magnitude 
faults and gas formation in the main reactor tank shall be furnished. This relay shall 
permit the taking of samples of accumulated gas for analysis. 



9.3.5. Dehydrating Breather: The ambient air breathing in and out of the air cells or 
diaphragms shall be filtered for moisture using a Reinhausen MTraB maintenance 
free dehydrating breather sized accordingly. Each conservator shall be provided 
with its own dehydrating breather. 



9.3.6. Oil Pollution: Joints between oil-containing parts of the equipment shall be leak-
tight under all circumstances. Gasket joints shall be designed to avoid deterioration 
of the gasket due to oil or excess strain. 
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9.4. Oil Level Gauges 



9.4.1. Main Tank Oil Level Gauge “ANSI Device No. 71”: Magnetic-type oil gauge shall 
be included which will indicate continuously the level of the insulating oil in the 
main tank and in the various compartments. The oil level gauge shall be made by 
Reinhausen Messko model MTO series sized accordingly with adjustable 
microswitches. This gauge shall be readable from the ground shall have a minimum 
of two (2) sets of normally open contacts. One normally open contact shall be wired 
and connected to the coil of the Qualitrol 909-300-01 seal-in relay 71X-2, and the 
other shall be terminated on terminal blocks in the reactor control cabinet. The 71X-
2 seal-in relay shall have a minimum of three (3) normally open isolated and two (2) 
normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 
125VDC coil. One normally open contact each (latching) shall be wired and 
connected to the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on terminal 
blocks in the reactor control cabinet. All contacts shall be wired and terminated on 
terminal blocks in the reactor control cabinet. 



9.5. Valves 



9.5.1. Adequate valves shall be furnished for drains, top and bottom filter press 
connections, liquid sampling, top and bottom radiator shut-off, and, isolating, 
maintaining, and replacing failed external devices, i.e., sudden pressure rise relays 
and the like, from the main tank. The furnished valves shall be capable of operation, 
for the life of the reactor, to withstand mechanically and structurally any forces from 
a reactor tank filled with oil under normal operating condition. Fittings for filter 
press connection shall be 2 inches in diameter. Butterfly valves are not acceptable. 



9.5.2. A one-inch (25.4mm) NPT valve shall be provided at the bottom of one cooler for 
oil sampling to be used in gas analysis of the oil. A second one-inch (25.4mm) NPT 
valve shall be mounted on the tank four feet up from the base to be available for 
miscellaneous use. 



9.5.3. All valves shall be certified by the Contractor and manufacturer. 



9.6. Pressure Relief Device “ANSI Device No 63PR” 



9.6.1. A spring-operated tank pressure relief device shall be furnished on each reactor 
tank. This mechanical device shall be such that, when the pressure has been 
relieved, the relief cover shall reset and prevent entrance of moisture until the device 
is reset. The sudden pressure relief device is to be located such that oil will be 
directed to flow out from the reactor when the device has been operated and is in the 
open position. The pressure relief device shall be made by Reinhausen Messko 
model MPreC and sized accordingly. 



9.6.2. This device shall provide a minimum of two (2) sets of normally open contacts. One 
normally open contact shall be wired and connected to the coil of the Qualitrol 909-
300-01 seal-in relay 63PX-3, and the other shall be terminated on terminal blocks in 
the reactor control cabinet. The 63PX-3 seal-in relay shall have a minimum of three 
(3) normally open isolated and two (2) normally closed contacts rated at 125VDC / 
10 Amps continuous rating with a 125VDC coil. One normally open contact each 
(latching) shall be wired and connected to the Thermal Monitor Dynamic Ratings 
device for monitoring and annunciator for alarming and the other contacts shall be 
terminated on terminal blocks in the reactor control cabinet. All contacts shall be 
wired and terminated on terminal blocks in the reactor control cabinet. 
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9.7. Sudden Pressure Rise Relays “ANSI Device Nos 63SP1 and 63SP2” 



9.7.1. Two sudden pressure rise relays shall be provided which will close its contacts upon 
a sudden rise of pressure in the reactor tank. These relays shall be designed for use 
in a fault protection scheme and shall include auxiliary relays as required.  



9.7.2. Two Qualitrol series 900 sudden pressure relays shall be mounted in diametrically 
opposing positions on the reactor tank walls. Each relay shall have a minimum of 
two (2) sets of normally open contacts. One normally open contact from 63SP1 shall 
be connected to the coil of the Qualitrol 909-300-01 seal-in relay 63PX-1. One 
normally open contact from 63SP2 shall be connected to the coil of the Qualitrol 
909-200 seal-in relay 63PX-2. Each of the 63PX-1 and 63PX-2 seal-in relays shall 
have a minimum of three (3) normally open isolated and two (2) normally closed 
contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. One 
normally open contact each (latching) shall be wired and connected to the Thermal 
Monitor Dynamic Ratings device for monitoring and annunciator for alarming and 
the other contacts shall be terminated on terminal blocks in the reactor control 
cabinet. All contacts shall be wired and terminated on terminal blocks in the reactor 
control cabinet. 



9.8. Mechanical Detection of Low Magnitude Faults “ANSI Device No. 80” 



9.8.1. A gas accumulator relay (Buchholz) for the reactor, double-float shall be provided 
for detection of low magnitude faults. This device shall have a minimum of two (2) 
sets of normally open contacts. One normally open contact shall be wired and 
connected to the coil of the Qualitrol 909-300-01 seal-in relay 80X-1, and the other 
shall be terminated on terminal blocks in the reactor control cabinet. The 80X-1 
seal-in relay shall have a minimum of three (3) normally open isolated and two (2) 
normally closed contacts rated at 125VDC / 10 Amps continuous rating with a 
125VDC coil. One normally open contact each (latching) shall be wired and 
connected to the Thermal Monitor Dynamic Ratings device for monitoring and 
annunciator for alarming and the other contacts shall be terminated on terminal 
blocks in the reactor control cabinet. All contacts shall be wired and terminated on 
terminal blocks in the reactor control cabinet. 



9.9. On-Line Gas Analyzer 



9.9.1. An on-line gas-in-oil and moisture-in-oil gas analyzer shall be provided on the 
reactor. The analyzer shall be made by Kelman, model MiniTrans, and sized 
accordingly. The analyzer shall be able to interface with the thermal monitor 
Dynamic Ratings E3-9200 and meet the following requirements. 



9.9.1.1. The device shall provide the maximum number of programmable alarm 
settings. 



9.9.1.2. The device shall have a minimum of two (2) normally open isolated and 
two (2) normally closed contacts rated at 125VDC / 10 Amps 
continuous rating for the Owner’s use. The contacts shall be wired and 
terminated on terminal blocks in the reactor control cabinet. 



9.9.1.3. The device shall provide communication protocols in DNP3, ModBus, 
TCP/IP, and communicate using RS232, RS485, Ethernet, fiber optics 
and modem mediums. 



9.9.1.4. The device shall have a user-interface display for configuring settings, 
alarms and status and alarm indication.  
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9.9.1.5. The device shall be designed for outdoor service with relatively high 
humidity, and sun and rain exposure. 



9.10. Factors of Safety 



9.10.1. All structural steel shall be designed and fabricated in accordance with the most 
recent edition of the Manual of Steel Construction by the American Institute of Steel 
Constructions. 



9.10.2. The rated strength of the porcelain elements shall not be less than three (3) times the 
working stress. No increase in the working stress of the porcelain element shall be 
allowed for seismic loading acting alone or in combination with the design dead and 
live loads. 



10. AUDIBLE NOISE 
10.1. Refer to the MASTER SPECIFICATION sound requirements. 



11. GROUNDING 
11.1. The Owner will provide 4/0 copper “pig tails” for the Contractor use in grounding 



Contactor provided equipment. One ground pad shall be welded to each of the four sides of 
the tank wall, on or near the base. These four pads shall be copper faced or stainless steel, 
NEMA Standard drilled and tapped, provided with clamp-type connectors for 500-
750MCM bare stranded copper ground conductors, and shall meet the requirements of 
Section 5.5 of IEEE Standard C57.12.10. 



11.2. The equipment shall be furnished with a complete above grade grounding system that will 
meet the current carrying requirements as outlined by IEEE 80 and NEC. Each GIS section, 
support structure, control/instrumentation cabinet, outdoor cable tray, cable shields, 
terminations shall be grounded. 



11.3. The grounding system current path shall be comprised of continuous copper.  The use of 
dissimilar metals is not accepted without the use of transition plates or tin plated 
connections. 



12. SURGE ARRESTERS 
12.1. All windings shall be protected by polymer housing, metal-oxide, station-class surge 



arresters. All arresters shall be designed, manufactured, and certified for operation in 
accordance with IEEE Standard C62-11. The arresters shall have a pressure relief capability 
such that failed arresters will withstand fault current rating in amperes or greater without 
violent disintegration. Pressure relief vent shall be positioned such that pressure relief will 
not damage any components of the equipment or adjacent equipment. 



12.2. The arresters shall be one of the following styles: 1)  ABB type PEXLIM Q; 2) GE 
Tranquell; or 3) Ohio Brass PVL/PVN 



12.3. Insulating bases shall be provided for insulating the arresters. Connectors for 4/0 copper 
wire shall be provided for connecting the arresters to the counters and the counters-to-
ground. A solid copper conducting path to ground shall be provided. 
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12.4. Details of surge arresters to be supplied shall be provided. These include manufacturer, 
catalog number, and characteristics. 



12.5. Discharge counters shall be provided for each arrester. The counters shall have a five-digit 
cyclometer dial and will register impulse discharges through the arrester of an amplitude of 
40 amperes or greater. The counter shall be capable of five registrations per second and 
operate without any external power source. A TYCO Electronics, brand Bowthorpe EMP, 
type SC13/AC surge counter for purpose of monitoring surges and discharged currents 
during the surge events is acceptable. 



13. LOCAL CONTROL CABINETS (LCC) 
13.1. LCC’s shall be furnished with a mimic bus and all controls. The LCC’s shall be installed in 



the Owner furnished control building. Installation shall include all cables to and from the 
GIS to the LCC’s with the exception of AC power. LCC’s shall include a Mimic Bus of the 
initial installation, with provisions for adding LCC’s for future installation including 
extension of the Mimic Bus. 



13.2. The Contractor shall furnish LCC’s for the GIS equipment.  Each cabinet shall be 
completely fabricated, wired, assembled, and tested at the factory.  Each cabinet furnished 
shall be fully equipped and completely wired to the terminal blocks for termination of 
circuit breaker and switch control, instrument reactor leads, indication, and gas alarm 
cables. 



13.3. Cabinet Guidelines: In general, each cabinet shall contain the following equipment for 
control, indication and protection of switches, and associated components: 



13.3.1. One set of open-close switches for each three-phase circuit breaker. 



13.3.2. One remote/local switch for each three-phase circuit breaker. 



13.3.3. One set of open-close push-buttons for each motor-operated switch shall not be 
located at the LCC and shall be located at the outdoor equipment. 



13.3.4. Control switches for AC and DC supply to each compartment. 



13.3.5. An annunciator panel with retransmit contacts. 



13.3.6. Terminal blocks and terminations for each gas density relay. 



13.3.7. Terminal blocks and terminations for electrical interlock contacts. 



13.3.8. Terminal blocks and terminations for alarm and miscellaneous remote-control 
circuits. 



13.3.9. Terminal blocks and terminations for instrument reactor leads.  A lead should be 
installed and terminated for each tap of multi-ratio current reactors. 



13.3.10. Terminal blocks and terminations for all required spare contacts. 



13.3.11. Terminal blocks and terminations for external control and protection.   



13.3.12. A total of 20% spare terminals shall be supplied. 



13.3.13. A ground bus shall be provided for the purpose of grounding shielded control 
cable shields.  The ground bus shall be manufactured from copper bar stock and 
have twelve (12) 10-32 tapped holes supplied with 10-32 brass screws.  A means 
to connect the ground bus to the users grounding system shall be provided. 
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13.3.14. Refer to EXHIBIT F for Mimic Bus Drawings. 



14. REACTOR CONTROL CABINET 
14.1. Wiring from all cooling equipment, protection device, meters and current reactor shall be 



connected to Owner’s monitoring and auxiliary power system via terminal blocks in the 
control cabinet.   



14.2. The Supplier shall include in the control cabinet all necessary circuit breakers, magnetic 
motor starters, overload protection, other control devices required for proper operating of 
the Series Reactor cooling equipment furnished.  



14.3. The Supplier shall finish all wiring from the control cabinet to the cooling equipment, 
accessories and devices at site. 



14.4. The power wiring associated with the cooling equipment, accessories and devices shall be 
600 volt minimum rated and shall be armored cables.  A permanent identification label 
shall be attached to each wire at all points of connections. 



14.5. Mounted in the terminal cabinet and other connection enclosures shall be terminal blocks. 
For connections the terminal blocks shall be 600 Volt class with indications indentifying 
internal and external wiring. Terminal blocks for current reactors secondary connections 
shall be of the shorting circuit type. Connection made on terminals blocks and on internal 
devices shall be by means ring type insulated terminals.  



14.6. The control cabinet and the motor drive mechanism enclosure shall be equipped with a 
heater and thermostatically controlled device to prevent condensation. The bottom of the 
control cabinet housing shall be provided with a removable gasketed plate, which can be 
field modified to accommodate incoming conduit connections. 



15. PAINT AND FINISHING 
15.1. The exterior surface of each equipment shall be prepared by sandblasting or shotblasting 



and derusting to a clean metal surface and painted with an anti-corrosive primer on a 
modified alkyd resin base applied in two coats. Interior surfaces of the tanks above the low 
oil level shall be finished with one coat of light-colored oil-resistant paint or enamel. For 
the exterior surface coat, an air drying matte finishing enamel on a modified alkyd resin 
base or approved equal shall be applied in a single coat. Color shall be “ANSI 70 gray”. 
The tank cover shall have sand added to it to form a non-skid texture. One spray can of 
primer and one spray can of finish paint for touch-up shall be provided with Material Safety 
Data Sheets (MSDS). All finished metal work shall be suitably wrapped or otherwise 
protected from damage during shipment. 



16. NAMEPLATE 
16.1.  A nameplate shall be stainless steel fabricated in accordance with IEEE Standard 



C57.12.10 and affixed to each equipment. The nameplate shall state the purchase order 
number, the Mfg, Serial Number, and date (year) of manufacture.   The Nameplate shall 
state “Contains less than one ppm PCB at time of manufacture”. The nameplate shall state 
the operating pressures as required in ANSI C57.12.00, and include zero-sequence 
impedance values. 
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17. FABRICATION PHOTOS 
17.1. Two sets of 8 inch by 10 inch color photographs, and digital photographic files showing the 



general construction and arrangement of components shall be supplied for each equipment 
item and shipped with the equipment certified test report. Each photograph shall have a 
label permanently attached to the back, stating the serial number of the unit, the unit rating, 
the date of the photograph, the substation name, and the Owner Purchase Order. The Owner 
representative shall be permitted to take additional photographs of all parts of the 
Equipment and accessories during any phase of assembly or testing. Each photograph set 
shall include the following from all angles necessary so that all details can be viewed:  



17.1.1. Core structure, before coils are set in place (core form units only). 



17.1.2. Core and coil assembly complete, just before tanking. 



17.1.3. Inside view of empty tank. 



17.1.4. Top view of equipment just before cover is welded, showing placement of core 
and coils. 



17.1.5. Overall view of the completely assembled Equipment: one view of each of the 
four sides, and one view of the top. 



17.1.6. Core and coil assembly in at least five stages of manufacturing. 



17.1.7. Five views of the coil and core inside the tank. 



17.1.8. Two views of the completed core clamping. 



17.1.9. Core ground connection. 



17.1.10. At least five different stages of the tank and radiator assembly. 



18. SHIPPING IMPACT RECORDERS 
18.1. Impact Recorders 



18.1.1. At the factory, at least three (3) impact recorders shall be installed on each 
equipment, two on the top cover of the tank, and one in the equipment local 
control cabinet, in shipment. The impact recorder shall be installed and sealed 
inside the control cabinet. The impact recorders shall remain installed for the 
duration of shipment and will be removed only by an authorized factory 
representative in the presence of the Owner’s representative. 
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18.1.2. The impact recorders shall be capable of monitoring and recording shocks, 
movement and acceleration of the equipment in transit. The acceleration shall be 
time stamped and recorded in three axes. It shall also measure tilt angles, 
temperature and humidity. It shall be integrated with a GPS function. The three-
dimensional acceleration measurement shall have a resolution of 0.1g. The 
frequency range shall be from 0-300HZ. The tilt angle resolution shall be from 0-
90 degrees. The temperature resolution shall be from -40° Celsius to +80° Celsius. 
The relative humidity resolution shall be +/- 3%. It shall be capable of recording 
in real time in milliseconds. And it shall be able to record and store data for the 
time required to transport the equipment from the factory to the foundation in the 
substation. It shall be tamper-proof once installed and set for recording, and 
weatherproof. The data logs shall be capable of being transferred via computer 
connection using a user-friendly manufacturer application software. The Supplier 
shall provide the recorded data of each impact recorder installed on each 
equipment to the Owner. The data shall be provided to the Owner right after it is 
downloaded and evaluated by the Supplier in the presence of the Owner or its 
representatives. 



19. PACKAGING AND SHIPMENT 
19.1. Packaging 



19.1.1. Cable boxes shall be packaged separately for shipment (where applicable). 



19.1.2. Coolers and other accessories or devices which are detached from the Series 
reactor tank for shipment shall be packaged suitable for protection against 
corrosion, dampness, breakage, or vibration injury that might be encountered in 
transportation, handling or construction. 



19.1.3. All equipment shall be protected against entrance of dirt, dust, moisture or other 
deleterious elements. All surfaces which can be subject to corrosion or oxidation 
shall be protected in accordance with the Supplier’s standards and in accordance 
with these specifications. 



19.1.4. Flanged connections which are used to separate equipment for shipping shall be 
suitably protected by means of blind cover plates, or similar closures to exclude 
foreign matter. Valve openings, where not equipped with pipe plugs, shall be 
provided with plastic inserts to protect threads and internals. 



19.2. Impact Recorders 



19.2.1. At the factory, at least three (3) impact recorders shall be installed on each reactor, 
two on the top cover of the tank, and one in the reactor local control cabinet, in 
shipment. The impact recorder shall be installed and sealed inside the control 
cabinet. The impact recorders shall remain installed for the duration of shipment 
and will be removed only by an authorized factory representative in the presence 
of the Owner’s representative. 
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19.2.2. The impact recorders shall be capable of monitoring and recording shocks, 
movement and acceleration of the reactor in transit. The acceleration shall be time 
stamped and recorded in three axes. It shall also measure tilt angles, temperature 
and humidity. It shall be integrated with a GPS function. The three-dimensional 
acceleration measurement shall have a resolution of 0.1g. The frequency range 
shall be from 0-300HZ. The tilt angle resolution shall be from 0-90 degrees. The 
temperature resolution shall be from -40° Celsius to +80° Celsius. The relative 
humidity resolution shall be +/- 3%. It shall be capable of recording in real time in 
milliseconds. And it shall be able to record and store data for the time required to 
transport the reactor from the factory to the foundation in the substation. It shall be 
tamper-proof once installed and set for recording, and weatherproof. The data logs 
shall be capable of being transferred via computer connection using a user-
friendly manufacturer application software. The Supplier shall provide the 
recorded data of each impact recorder installed on each reactor to the Owner. The 
data shall be provided to the Owner right after it is downloaded and evaluated by 
the Supplier in the presence of the Owner or its representatives. 



20. MEASUREMENTS AND TESTS 
20.1. Series Reactor 



20.1.1. General 



20.1.1.1. Measurements and tests shall be conducted at the factory and at the 
Contractor’s expense, and the results of all tests shall be furnished in a 
certified report. The test report shall contain all measured data, 
instrument settings, oscillograms, and be detailed enough to allow the 
test(s) to be repeated and verified. The Contractor shall notify the 
Owner and provide a factory test procedure at least four (4) weeks in 
advance of said tests, in order that the Purchaser may exercise the 
option of witnessing these measurements and tests unless waived in 
writing. Reports of all witnessed tests shall be signed by the witnessing 
representatives of both the Supplier and the Owner. It is intended that 
standard factory tests as outlined by IEEE will be performed. 



20.1.1.2. Each reactor shall be subjected to the following applicable tests and 
measurements in accordance with IEEE Standards C57.12.00 and 
C57.12.90. All routine tests required by the referenced standards shall 
be made and reported whether specifically required by this Specification 
or not. Except where otherwise specified in the Standards, all 
measurements and tests involving alternating voltage shall be made with 
60 Hz sine-wave voltage.   



20.1.1.3. All tests requiring low voltage sources shall utilize 120V single phase or 
208V three phase alternating current sources. 



20.1.2. Resistance and Reactance Measurements: The cold resistance and reactance of 
each winding on the rated- connection shall be measured on all reactors. The hot 
resistance of windings shall be measured on the reactor which is given the 
temperature test. Tests shall be in accordance with Section 5 of IEEE Standard 
C57.12.90 and the attached SCL Megger test forms. 
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20.1.3. Impedance Voltage: Impedance measurements shall be taken on each reactor to 
demonstrate compliance with the reactor ratings section of this Specification. The 
measurement shall include determination of both positive sequence and zero 
sequence values. Measurements shall be made for all tap settings shown in Section 
8.3.2 and Table 17 of IEEE Standard C57.12.00, and measured in accordance with 
Section 9 of IEEE Standard C57.12.90. 



20.1.4. Load Loss Measurements: Load loss tests shall be made on each reactor and 
compared with guaranteed values. Loss test shall at 100% of rated voltage and 
100% rated current. If tests are made at 50 Hz, the load loss shall be adjusted to 60 
Hz by the following formula: Adjusted load loss = I2R + 1.44 * Stray Loss at full 
load. Load loss measurements made at base MVA reflect the most common 
loading conditions at which the equipment is expected to operate. The total losses 
will be the sum of the 60 Hz load loss (by test or adjusted), the no-load loss, and 
the power required for the cooling equipment. 



20.1.5. Dielectric Tests 



20.1.5.1. The following insulation tests shall be performed on each reactor with 
the test levels corresponding to the basic impulse insulation levels of the 
windings outlined in this specification and in accordance with IEEE 
Standard C57.12.00. Test shall be performed in accordance with the 
procedures outlined in Section 10 of IEEE Standard C57.12.90. The 
insulation power factor and insulation resistance tests are recommended 
to be tested using a Doble M4000 series or later test set. 



1. Switching Impulse Test 
2. Lightning Impulse Test  
3. Applied Voltage Test 
4. Induced Voltage Test 
5. Partial Discharge Test 
6. Insulation Power-Factor test 
7. Insulation Resistance Test 
8. Low Frequency Test 



20.1.6. Oscillograms shall be taken of surge voltages during all impulse and switching 
impulse tests and of neutral current during the full-wave impulse tests. The impulse 
and switching impulse tests shall be made by direct application without 60 Hz 
excitation. Front-of-Wave tests shall include tests on the low voltage windings. The 
oscillograph shall be adjusted to give the same deflection on reduced-voltage and 
full-voltage impulse waves to facilitate comparison of the oscillograms. Any 
deviation in voltage or neutral current wave shape between reduced-voltage and 
full-voltage full-wave tests, or any deviation between the chopped wave or front-of-
wave oscillograms shall be explained to the satisfaction of the Owner’s engineer or 
it will be considered cause for rejection of the reactor. 



20.1.7. Temperature Rise 



20.1.7.1. Temperature rise tests shall be made on each reactor at rated frequency 
and at self-cooled MVA ratings. Loading for the temperature test shall 
be by one of the methods described in Section 11 of IEEE Standard 
C57.12.90 as proposed by the Supplier. 
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20.1.7.2. Temperature rise tests shall include bottom oil temperature rise above 
ambient at full load and should be done during thermal test. Weight of 
core and coils, weight of the tank and radiators, and gallons of oil shall 
be provided for use in the Owner’s loading guide calculations. 



20.1.8. Short Circuit Design Test: The coil and core design used to manufacture each 
reactor covered by this Specification shall have been short-circuit tested in 
accordance with IEEE Standard C57.12.90. The actual reactors provided shall not 
be short circuit tested. A copy of the short circuit test results shall be included 
with the certified test report and the Contractor’s bid. 



20.1.9. Audible Sound Level Measurement: Measurement of the audible sound level shall 
be performed to demonstrate compliance with these Specifications. The sound 
level shall be measured in accordance with Section 13 of IEEE Standard 
C57.12.90. The maximum sound level shall be less than 70.0 dB (Audible). 



20.1.10. Internal Partial Discharge Tests: Oscillographic and quantitative meter 
measurements of internal corona discharges shall be made on all high voltage 
windings according to the procedure described in IEEE Standard C57-113. All 
oscillographic records, meter readings, and data taken during these tests, together 
with a diagram of the circuit employed, shall be incorporated into the reactor test 
report. 



20.1.11. Insulation Power Factor Tests: Each winding of each assembled reactor, when 
filled with oil, shall be given a power factor test in accordance with Table 4, 
Method II of IEEE Standard C57.12.90, and this data shall be entered upon the 
test records. Power factor data shall be identified with the reactor serial number 
and oil temperature. The purpose of these tests is to assist in future maintenance 
testing. 



20.1.12. Core Insulation Test: If the core is insulated from the tank, the core ground strap 
shall be removed and the core-to-ground insulation tested. The resistance shall be 
a minimum of 0.5 megohms. 



20.1.13. Sweep Frequency Response Tests: Sweep frequency response open and short 
circuit tests shall be performed on each reactor as outlined in the Doble SFRA 
Connections Guide & Factory Test Specifications. The reactor shall be tested 
under two different conditions: one, with the reactor in transit stage, without oil 
and bushings, and, two, with the reactor fully dressed, with oil and bushings 
installed. The The equipment used shall be a Doble M5200 series or later test set 
using Doble test cables as called out in the aforementioned Test Specifications. 
The results of the tests shall be provided with the certified test report to the 
Owner. 
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20.1.14. Bushing Power-Factor Test (Where applicable): Power factor tests shall be 
performed on each bushing supplied with each reactor. The test shall be performed 
using a Doble M4000 series or later test set and shall include a tip up test at 
1000kV intervals up to 10,000 kV with the standard C1, C2 and capacitance 
measurements as provided on the bushing manufacturer’s nameplate. The test 
shall be conducted in accordance with IEEE Standard C57.19.00. The test shall 
include the manufacturer and type of test equipment used. Data for temperature 
and humidity shall be recorded at the time of test. If a Doble M4000 series or later 
test set was not used for testing the bushings, then another test by the reactor 
manufacturer using the Doble M4000 series or later test set shall be provided 
duplicating the bushing manufacturer’s test procedure with the addition of a tip up 
test. 



20.1.15. Other Tests: Each reactor shall also be subjected to any additional routine tests 
described in C57.12.00, and any other manufacturer recommended tests. 



20.1.16. Ancillary Devices Functional and Connection Tests: All ancillary devices such as 
relays, temperature and oil level gauges, thermal monitor, and others installed on 
the reactor as called out in this specification shall be tested for proper connection 
and functional operation as required by the specific equipment manufacturer and 
as required by this specification. Results shall be provided for all tests with the 
certified test report provided to the Owner. 



20.2. GIS Equipment 



20.2.1. The tests shall verify that all components of the GIS perform satisfactorily, both 
electrically and mechanically, at the specified ratings.  The tests shall establish 
that production sections have been properly assembled and that they have 
essentially the same characteristics as those sections subjected to design tests. It is 
intended that standard factory tests as outlined by IEEE will be performed. 



20.2.2. Type Test: The following type tests shall be performed prior to equipment 
delivery. 



20.2.2.1. Impulse withstand voltage [basic impulse level (BIL) and switching 
impulse level (SIL), if applicable] 



20.2.2.2. Power frequency withstand voltage 



20.2.2.3. Circuit breaker and disconnect switch open-gap withstand voltage 



20.2.2.4. Rated continuous-current carrying tests 



20.2.2.5. Short-time current rating test 



20.2.2.6. Mechanical operation tests 



20.2.2.7. Pressure tests 



20.2.2.8. Circuit breaker tests 



20.2.2.9. Instrument transformer tests 



20.2.2.10. Disconnect switching tests 



20.2.2.11. Grounding switch tests 



20.2.3. Production Tests: Production tests shall be made in the course of component 
assembly and at the complete or shipping assembly state.  Tests shall include, at a 
minimum, the following: 
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20.2.3.1. Circuit breaker tests per IEEE Std. C37.09 



20.2.3.2. Pressure test on all individual enclosures and barrier insulators 



20.2.3.3. Gas leak tests of enclosure and barrier insulators, if applicable 



20.2.3.4. Mechanical operation test 



20.2.3.5. Low-voltage wiring test 



20.2.3.6. Voltage drop measurement of the conductor and contacts 



20.2.3.7. Power frequency withstand voltage 



20.2.3.8. Partial discharge test of insulators and/or shipping sections 



20.2.3.9. Instrument transformer tests 



20.2.3.10. Functional tests on control and indication circuits 



20.2.4. Field Tests: The following field tests shall be performed as a minimum 
requirement: 



20.2.4.1. Gas leakage test 



20.2.4.2. Operational test 



20.2.4.3. Gas moisture measurement 



20.2.4.4. Resistance test of conductor 



20.2.4.5. High-voltage tests 



20.2.4.6. Instrument transformer testing 



20.2.4.7. Control and installation wiring checks 



21. MISCELLANEOUS 
21.1. Mechanical Pad Lock: Mechanical pad lock accommodations shall be made on all 



operating mechanisms for lockout tag-out procedures. 



21.2. Proper Heater Operation: Heaters and thermostats shall be furnished if required in control 
cabinets and equipment housings to avoid condensation. 



21.3. Standard Manufacture: As much as possible, parts shall be of standard manufacture with 
interchangeable parts and assemblies. 



21.4. Any special tools, lifting devices, and gas manifolds necessary for erection that should be 
retained by the Owner for maintenance purposes. 



21.5. Stencil device designation on all switches and breakers.  Labeling shall be UV resistant flat 
black with 3 inch lettering, Times New Roman.  Actual breaker lettering to be provided 
during design. 



21.6. External Fixtures: The external fixtures shall be made of corrosion-resistant material and 
shall be capped where required. 



21.7. The Contractor shall provide three cross sectional EMF graphs for the equipment at the 
main bussing, breakers and line terminations. 
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			11.2.2. The secondary low voltage 13.8-kV terminals shall be drilled to NEMA 4-hole spade connectors, with flat surfaces compatible with copper connectors and shall be rated for the maximum continuous current output of the transformer. The terminals shall be provisioned to accommodate the maximum number of cables, per phase, required for the maximum continuous current output of the transformer.


			11.2.3. All contact surfaces of external terminals shall be silver-plated, using pure silver free of copper. 


			11.2.4. All primary and secondary bushings shall be provided with provisions of testing the transformer or the cable connection.  For the primary side, the transformer shall have provisions for a test bushings along with hand holes so that the transformer or the incoming cables can be tested independently. For the low voltage side, the transform shall have provisions for disconnecting the cable to allow for testing of the transformer winding or outgoing cables independently.  


			11.3. Current Transformers (CTs): All current transformers shall have a dual rating with an accuracy class of C800 (relay) and 0.3B1.8 (meter), a continuous thermal current rating factor of 2.0, and be manufactured in accordance with IEEE Standard C57.13. All CTs shall be mounted inside the main tank of the transformer and below the flange of the bushings. All CTs shall be wired and terminated with shorting type terminal blocks in the transformer control cabinet.


			11.3.1. Primary Bushing CTs: Two multi-ratio bushing-type current transformers shall be mounted on each of the 115kV line bushings.  


			11.3.2. Primary Neutral Bushing CTs: Two multi-ratio bushing-type current transformers shall be mounted on the neutral of the 115kV line bushing.
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			1. SCOPE


			1.1. This Specification defines arc-resistance, metal enclosed switchgear as specified in the MASTER SPECIFICATION. The Contractor shall design, fabricate, deliver, assemble and test the switchgear.


			1.2. The switchgear assembly shall be outdoor rated, double-row, climate controlled, weatherproof and dustproof walk-in with operating and maintenance aisle.  The switchgear shall include a control room, breakers, cubicles, breaker test bench, eyewash station, PTs, CTs, Fuses, AC/DC power distribution, provisions for connection of (2) 13.8kV station service feeds, provisions for ultimate power transformers and capacitor banks, inter/intra panel wiring, labels, nameplates, 


			1.3. Feeder, bus and capacitor protection panels will be provide by the owner in the control building. The Contractor shall provide necessary equipment, instrument transformers, indication, controls, monitoring and communications for a complete switchgear package. The Owner will provide cables from the control building to the switchgear.


			1.4. The switchgear will be placed on a flat slab (generally at grade) where a cable pulling vault will reside below the switchgear.  It is anticipated that small landings will need to be provided by the switchgear Contractor.


			1.5. The Owner will furnish and install 15kV class feeder cables. The Contractor shall install 15kV class cables to power transformers, capacitor banks, grounding banks (actually direct connection from transformers) and station service.


			1.6. Circuit breaker ratings, short circuit ratings, fuse ratings, etc, shall be determined by the Contractor. For each circuit breaker rating required, two spare circuit breaker shall be provided for each rating.





			2. FRAME CONSTRUCTION


			2.1. The frame of the metal-clad switchgear shall be of modular construction, fabricated primarily from 14-gauge galvanic steel.


			2.2. Welded components or components that require greater than 14-gauge steel shall be of carbon steel that has been phosphate treated and painted with ANSI 70 (gray) baked-on corrosion resistant epoxy enamel. The external surfaces of doors and panels shall be painted ANSI 70 color or as specified in data sheets. 


			2.3. Hem-bends (rigid overlap bending) shall be consistently used to enhance strength and to minimize potential exposures to sharp steel edges during installation and maintenance.


			2.4. Switchgear shall be certified for Uniform Building Code (UBC) at the project location.
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			5.7. The trip/close control switch (CSR) shall be Electroswitch Series 24, pistol grip, panel mounted, with red and green indicator lights. Electroswitch Cat # 24CSR88PB57DB with Legend Plate #18B-2C22 or equal. The “LOCAL/SUPV” switch shall allow remote operation when in “SUPV” and local operation when in “LOCAL”. Electroswitch Series 24, Cat # 24203B or equal.


			5.8. Breakers shall not be forced cooled.


			6. POWER TRANSIT CUBICLES AND COMPARTMENTS


			6.1. Cable


			6.1.1. Designs predicated on the use of “Stacking Lug” conductor terminals are not acceptable. Feeder Cable terminators, conductor terminals, bolts, etc., will be supplied by others.


			6.1.2. The switchgear shall provide adequate cabletraining and terminating space to allow proper installation of cable terminators with adequate spacing and leakage distance above the terminators.  Designs utilizing cable training troughs under the switchgear to obtain the specified cable training and terminating space are not acceptable. 


			6.1.3. Adequate space shall be provided for fieldinsulation of conductor terminals and the exposed bus to which they connect.  


			6.1.4. Switchgear with circuit breakers in "twohigh" arrangements shall provide independent access to the two stacked cable compartments such that cable can be pulled into and terminated in one compartment with metal panels separating that work space from the circuit breaker, bus, and cable related to the other compartment.


			6.1.5. Twobolt tinplated bronze connectors shall be provided for terminating copper conductors on the ground bus in each compartment in which low voltage cables are terminated.


			6.2. Transformer Main Connection: All transformer sources to the switchgear shall be fed through main breakers.  Switchgear main breakers will be connected to the transformer via underground cable.  Cable entry/exit will be through a cable vault under the switchgear.
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			16. CONTROL AND INSTRUMENT WIRING


			16.1. General


			16.1.1. The Contractor shall wire all Owner interface wiring to termination cabinets for Owner connection. Terminal blocks shall be wired such that equipment wiring shall be located on one side and Owner connections shall be available on the opposing side.  See SCL Wiring Methods and Cable Specifications under EXHIBIT A9.


			16.1.2. All devices furnished under these specifications and requiring electrical connections shall be designed for wiring into electrical enclosures with terminal blocks. Terminal blocks shall be furnished for conductors requiring connection to circuits external to the specified equipment, for internal circuits crossing shipping splits, and where equipment parts replacement and maintenance will be facilitated.


			16.1.3. Splices will not be permitted in control wiring or instrument leads.  Secondary control circuits shall be segregated from highvoltage sections by grounded metal conduits or panels.


			16.1.4. All spare contacts on all electrical devices except control switches and lockout relays shall be wired out to accessible terminal blocks for future external connection. Two spare unused normally open and two spare unused normally closed contacts on each control switch and lockout relay shall be wired out to terminal blocks. At least 20% spare points are to be provided in each compartment with the exception of current transformer shortcircuiting terminal blocks.


			16.1.5. All wiring leaving a compartment shall leave from terminal blocks and not from other devices in the compartment.


			16.1.6. A raceway system, minimum 3" by 3" in cross section, shall be provided between adjacent cubicles (and top and bottom cubicles in "twohigh" configuration switchgear) to accommodate the Owner's control wiring.


			16.1.7. Auxiliary equipment such as terminal blocks, auxiliary relays, or contacts shall be readily accessible. Auxiliary equipment shall be located in compartments in such arrangement that a serviceman will have direct access to the equipment without removal of barriers, cover plates or wiring.


			16.1.8. All wiring shall be grouped and firmly fixed inside the panel or cabinet.  Wiring shall be bundles in groups no greater than 8 wires by nylon cable ties. Panduit shall be used with a maximum 50% cross sectional usage for wiring packages greater than 8 wires.


			16.1.9. All equipment including gutters mounted to panels and mounting plates shall be drilled and tapped.  No nuts/bolts or drillets shall be allowed.
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			16.1.10. No equipment (other than the cabinet light) shall be mounted on the ceiling of a cubicle or cabinet.


			16.1.11. AC and DC wiring distribution shall not be daisy chained such that removal of any single wire terminal shall not cause outages on subsequent circuits.


			16.2. Wire and Cable


			16.2.1. Control and instrument transformer secondary wiring shall be type SIS, 90°C temperature rated, with a minimum conductor size of No. 14 AWG copper and Class C stranding. Highlyflexible wire shall be used for wiring to devices on hinged panel.


			16.2.2. Conductor sizes provided shall have adequate ampacity per the NEC for the loads they serve.


			16.2.3. General service power and control cables, integral to the switchgear but not used for internal wiring of control compartments or panels, shall be rated for the maximum service voltage but not less than 600 volts. Single conductor cables shall have ethylene propylene rubber insulation with a hypalon jacket, and multi-conductor cables shall have flame retardant cross linked polyethylene conductor insulation and an overall hypalon jacket or acceptable equal insulation system, except NEC Type SF2 silicone rubber insulated cable with braided glass jacket or NEC Type FEP fluorinated ethylene propylene insulated cable shall be used where ambient conditions cause conductor operating temperatures to exceed the temperature ratings of the general service cable insulation specified.


			16.2.4. All control wires shall be permanently marked to correspond to the wiring diagram(s) using the local-end and remote-end (destination) convention. Each panel wire shall be identified with Amphenol type markers at each end.  The wire markers shall be positioned to be readily visible for inspection, and the identification numbers shall match the identification on the wiring diagrams. Refer to SCL Wiring Method standard included in Exhibit A9.


			16.2.5. Where applicable, SCL material standard 6420.5 shall be used.


			16.2.6. Power distribution wiring on the load side of panel fuses shall be at least 12 AWG.


			16.2.7. The use of splices for any wire or cable is not acceptable.





			16.3. Conductor Terminal Connectors


			16.3.1. Un-insulated terminals shall be used on CT circuits at the first terminal in the cubicle for testing purposes.


			16.3.2. Refer to SCL Wiring Method standard included in Exhibit A9.





			16.4. Terminal Blocks
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			1. SCOPE


			1.1. These specifications cover the requirements for the design and manufacture of 13.8 kV, 3-phase, 60 Hz, outdoor, metal-enclosed, externally fused, capacitor banks for the Owner.


			1.2. The Contractor shall furnish the equipment and material specified herein complete and operable. All standard accessories which are required to safely operate and maintain the equipment shall be provided as part of the material supplied.


			1.3. The capacitor bank shall operate in an ungrounded double-wye configuration with phase current unbalance protection. The current transformer ratings shall be determined by the Contractor.





			2. ENCLOSURE CONSTRUCTION


			2.1. The capacitor bank shall consist of a single compartmentalized enclosure with NEMA 4 construction that will house all components, including fuses, capacitors, switches, and associated controls. 


			2.2. All components shall be accessible and removable from both sides of the enclosure. The bank shall come fully assembled and ready for interconnection.


			2.3. Power Cable Compartment


			2.3.1. Cable entrance shall be from the bottom of the compartment.  The area for cable entrance shall be no less than 10” x 24”.


			2.3.2. The cable termination shall be dead-front with the use of 600 A 15kV apparatus bushings with studs.  Elastimold.








			3. FRAME CONSTRUCTION


			3.1. The capacitor housing shall be a minimum of 11-gauge cold rolled galvaneal steel. All seams shall be welded and ground smooth to present an attractive appearance. The roof shall be cross-kinked or gabled to allow for watershed. 


			3.2. All fasteners and associated hardware, inside and out, shall be stainless steel. Externally accessible hardware shall not be used for support of high voltage components or switch-operating mechanisms within the capacitor bank.


			3.3. A continuous metal barrier shall separate each compartment. Any barrier that is installed to prevent accidental contact with any live parts shall comply with Paragraph 2680 of Article 75 of OSHA.


			3.4. The metal-enclosed housings shall be mounted on steel, galvanized channels, I-beams, or other suitable structural shapes.


			3.5. Floor decking on the mounting base is not required.


			3.6. The housing shall be capable of being lifted by four (4) slings or cables, one at each corner.  The attached lifting eyes on the housing shall be sufficiently strong so as to withstand the entire weight of the housing while lifting without any deformation.


			3.7. The capacitor housings shall be provided with doors that permit easy access to each compartment and removal of capacitor units.  The doors shall be individually latched.  They shall be equipped with stainless steel hinges and hinge pins, and 3-point latching handles.  The handles shall be pad lockable.  All doors shall be equipped with door stays to hold doors in the open position.


			3.8. All doors of the enclosure shall be equipped with self-adhesive vinyl warning signs that are approximately 14” (W) x 10” (H).  The sign on the Capacitor Compartment doors shall state, “DO NOT ENTER, AUTHORIZED PERSONNEL ONLY”.  The power cable compartment door shall state, “DO NOT ENTER, HIGH VOLTAGE”.


			3.9. The capacitor unit compartment doors, ground switch, and main capacitor switch shall be equipped with a wide-view window constructed of an impact-UV resistant material to facilitate checking of capacitors, vacuum switches, capacitor fuses, grounding switch, and main capacitor switch without opening the door or de-energizing the bank.


			3.10. Each viewing window shall have a metal cover that is hinged and latched with a gasket on the inside of the cover.  The cover shall completely cover the window to prevent discoloring of the window.  The hinge shall be on the top side of the window so that the cover swings out of the way when opened.  The latch shall be mounted to provide positive pressure on the gasket to seal the window from light and dust. 


			3.11. Sealing of any joints shall be such as to positively prevent the entrance of water or other foreign contaminants under any circumstances.


			3.12. Adequate ventilation shall be provided by the natural flow of air or by the combined action of natural airflow and forced airflow.


			3.13. The top of the indoor capacitor equipment shall be sufficiently below the ceiling of the enclosure to permit unrestricted ventilation and easy removal.


			3.14. The cooling fans shall limit the ambient temperature within the housing to the allowable temperature range of the capacitors as stated in NEMA Publication CP1.  The Supplier shall determine the quantity and capacity.


			3.15. The cooling fans shall be thermostatically controlled.  Protective fan guards shall be in accordance with applicable OSHA requirements.


			3.16. Opening used for ventilation shall be designed to prevent entrance of dust, debris, and rodents.


			3.17. An auxiliary contact for an alarm circuit shall be provided to give warning should high temperatures occur because of high ambient, loss of cooling fans, or other abnormal conditions.  The alarm circuit connections shall be brought out to a terminal block in the control compartment.  The alarm point shall be set at the factory.


			3.18. The Supplier shall supply recommended operating procedure should the alarm point be exceeded.


			3.19. The thermostat shall be self-resetting.


			3.20. All capillary tubes for temperature sensing devices shall be installed in conduit to prevent damage.  Conduit shall be sized so as not to adversely affect temperature readings.


			3.21. Ground pads on all four corners of the enclosure shall be provided in accordance with NEMA standards suitable for a 2-hole flat pad connector.  Drill and tap the holes for ½” course-thread bolts.


			3.22. The enclosure shall have a continuous ¼” x 1” Silver-plated copper ground bus that spans the full width of the enclosure.


			3.23. All phase and ground bus shall be silver plated copper for maximum conductivity and corrosion resistance.  The copper shall be CA110 Square edge, hard temper per ASTM B187.  Bolted copper-to-copper connections shall be made with 3/8” – 13 stainless-steel bolts with two stainless steel flat washers, one under the bolt head and one under the nut and with a stainless steel split lock washer between the flat washer and the nut.  The bus shall not have a current density greater than 1200 amps/square inch.  The bus shall be rated for the maximum capacity of the bank.


			3.24. The bus supports, bus, and interconnections shall withstand the stress associated with a maximum 3-phase and line-to-ground short-circuit current at the capacitor bank.





			4. CAPACITOR UNIT COMPARTMENT


			4.1.1. The remaining space in the metal enclosure shall include the capacitor units, grounding switch, and vacuum switches.


			4.1.2. The individual capacitors shall be edge-mounted on a welded structure frame.  Each individual capacitor shall be removable without dissembling the bus work.





			5. CAPACITOR UNIT AND FUSES


			5.1. The individual capacitor units shall be two-bushing, low loss, outdoor type.


			5.2. Each capacitor shall contain an internal discharge resistor to reduce the stored voltage to 50 volts or less within 5 from disconnection.


			5.3. Each capacitor unit shall be fused to quickly isolate a faulted unit.  Fuses shall be designed to clear inductive as well as capacitive fault current caused by a secondary fault.


			5.4. Fuses shall provide visual indication, bolt-on design, and be visible and accessible from the front of the enclosure. The voltage rating of the individual fuses used in the rack equipment shall be equal to or greater than rated voltage of the capacitor unit.  The current rating shall not be greater than 165% of the current of the capacitor unit.


			5.5. Capacitors shall be mounted on a suitable structural steel channel and be removable from both sides of the enclosure.





			6. VACUUM SWITCHES


			6.1. The capacitor bank main switch shall be three-phase, 120 Vac motor-operated operating mechanism, terminal pad Alternative A orientation, vacuum switch with 4 auxiliary contacts (2a, 2b). Part numbers: Joslyn VBM 3021C0785G2D (3 - single phase Joslyn VBM switches), 3155B0888G23 (1- ZVC controller).


			6.2. The capacitor bank main switch shall be mounted in such a way as to give the operating personnel a visual indication of the mechanical indicator on the switch.


			6.3. Transient Inrush Reactors: Each capacitor bank shall be equipped with a transient inrush reactor.  The reactors shall be iron core, completely impregnated with an epoxy resin to reduce noise, promote heat dissipation, and provide protection in harsh environments.





			7. CONTROL SYSTEM


			7.1. Capacitor banks shall exhibit cyclical rotation to distribute usage across all capacitor banks.  Cyclical rotation controller shall be designed to accommodate initial and ultimate installations.


			7.2. Control power for the capacitor bank shall be capable of operating at a nominal 120 VAC.


			7.3. All AC and DC control power shall be provided by Owner.


			7.4. A Schweitzer Engineering Laboratories, Inc. Model SEL-487V (part number 0487V1X4151XC4X43474XXX), shall be used in the control and monitoring of the capacitor bank and shall be provided by the Supplier. Owner Technicians shall be responsible for programming and testing of the controller.


			7.5. The “AUTO/MANUAL” switch shall allow remote operation when in “AUTO” and local operation when in “MANUAL”. Electroswitch Series 24, Cat # 9303DD or equal.


			7.6. The Lockout relay (LOR) shall be Electroswitch Series 24, type LOR, manual reset, and panel mounted. Electroswitch Cat # 78PB05D-001 or equal.


			7.7. The trip/close control switch (CSR) that operates the bank main capacitor switcher shall be Electroswitch Series 24, pistol grip, panel mounted, with red and green indicator lights. Electroswitch Cat # 24CSR88PB57DB with Legend Plate #18B-2C22 or equal.


			7.8. The ground switch Maintenance Bypass Switch shall be designed to allow the switches to operate when the ground switch is closed and the toggle switch is in the “BYPASS” position. The switch shall be a single-throw double-pole toggle switch, rated for 20 A @ 120 Vac. The switch nameplate shall be labeled “MAINTENANCE BYPASS” with “BYPASS” above the switch handle when the switch is in the bypass operation position and “NORM” below the switch handle when in the normal operation position. Cutler Hammer Part # 7360K8 or equal.


			7.9. The Ground Switch Maintenance Bypass indicator light shall be GE type ET-16, rated for 120 Vac circuit voltage with amber lens cap. GE Part # 116B6708G45A73A4 or equal.


			7.10. An operation counter shall be provided for each capacitor bank.  


			7.11. The control system shall be designed for automatic operation via SCADA and in manual operation when at the bank. 


			7.12. Remote operation shall not be possible when the AUTO/MANUAL Switch is in “MANUAL”.





			8. CAPACITOR CONTROL COMPARTMENT


			8.1. All capacitor controls, indicator lights, and associated equipment shall be installed in this compartment.


			8.2. The external control cable entrance shall be from the bottom of the compartment.  The area for cable entrance shall be no less that 10” x 18”.


			8.3. A 20 amp, GFCI-protected, convenience outlet shall be provided in the control compartment.


			8.4. The Control Compartment shall be provided with the necessary space heaters with thermostats as recommended by the Supplier to prevent condensation.  Space heaters shall be sufficiently insulated from the wall on which they are mounted to prevent scorching of the wall.  Space heaters shall be located away from wiring or any other components susceptible to heat damage and shall be guarded to prevent any contact with the heating element.





			9. CONTROL WIRING


			9.1. All control wire, regardless of type, shall be stranded.  Wires shall have adequate current carrying capacity.  The control wiring shall be #14 AWG (minimum) flexible SIS 90(C switchboard wire.


			9.2. All control circuit wiring shall be neatly arranged and enclosed in wiring troughs or bundles.  All wires for the external connections shall be located in one cubicle properly identified and terminated at conveniently located and readily accessible terminal blocks.


			9.3. Splicing and tapping of wiring shall not be permitted.


			9.4. Insulated ring-tongue terminals shall be used for control wiring.  Spade, slotted spade, flanged spade, and hook terminals are not acceptable.  Terminals shall be sufficiently strong to prevent their breakage under conditions of vibration inherent in the equipment in which they are installed.


			9.5. Insulated ring-tongue terminals distributed by American Pamcor Incorporated (API), or Owner approved equal, are acceptable.  For stranded wire-AMP Diamond Grip or AMP Soistrand are typical.


			9.6. A positive ratchet locking crimping tool shall be used for each wire size in accordance with instructions for its use to ensure a positive electrical connection and to avoid damage to the ferrule.  Stake crimping is not acceptable.


			9.7. All wires for external connections shall be properly identified and terminated at conveniently located and easily accessible terminal blocks.


			9.8. All terminal blocks furnished by the Supplier shall have #10 screws.  The screws shall secure directly into the contact strips and not nuts embedded in the terminal blocks.  The contact shall be firmly secured to the blocks and shall be separated by insulated barriers.


			9.9. Terminal blocks with clamp type fittings are not acceptable.


			9.10. Ring-tongue terminals shall be fastened to the contact strips of terminal blocks with machine screws.  Barriers shall separate the contact strips.


			9.11. Wiring between hinged and stationary panels shall be supported and fastened in such manner to prevent undue stress and to protect the wiring bundle from contact with sharp edges.


			9.12. Control wiring in the control cabinet, or those portions of any control wiring or cable which passes through conduit, shall not be spliced.  However, junction boxes with terminal blocks are specified above may be used to extend control wiring passing through conduits.





			10. PAINTING


			10.1. The enclosure shall be prepared and painted with a high-solid epoxy coating as specified below.  The paint shall be ANSI Gray 70 – Munsell No. 5BG 7.0/0.4.


			10.2. All steel surfaces shall be prepared per the paint manufacturer’s recommendations.


			10.3. Prepare and coat steel surfaces inaccessible to preparation and coating after fabrication with all coats before fabrication.  Inaccessible surfaces shall be considered Zone 2A per SSPC specifications.


			10.4. All surfaces, inside and out, shall be top coated with a High-Solid Epoxy paint with a dry film thickness of 2 to 4 mils. This will provide a total dry film thickness of 4 mils minimum and 8 mils maximum. The minimum acceptable measure total dry film thickness shall not be less than 4 mils.


			10.5. Paint shall also provide excellent chemical resistance to splash, spillage, fumes and weather for acidic, alkaline, salt solutions (acidic, neutral, and alkaline salt solutions), fresh water, solvents and petroleum product environments.





			11. GROUND SWITCH


			11.1. A four-pole, gang-operated ground switch shall be provided (ABB Cat # 323-026-013), or equal. 


			11.2. The ground switch shall be mechanically interlocked with all capacitor compartment doors to prevent access to the compartment unless the phase and neutral buses are shorted and grounded. Kirk key interlocks are not acceptable.


			11.3. The grounding switch shall be manually and remotely group operated. The operating device ABB Cat # 244-037-503 or equal shall be positioned for convenient operation at a maximum of five feet above the floor level.


			11.4. An electrical interlock shall be installed on the ground switch that provides a open impulse to all vacuum switches when the ground switch is closed to ground the bank and a close permissive to the vacuum switches when the ground switch is open.


			11.5. Interlocking of the capacitor main switch compartment is not required. . 





			12. SPARE PARTS


			12.1. If applicable, the Purchase Order release shall list the spare parts required to be furnished with the capacitors. Each spare part shall be interchangeable with, and shall be part of the same material and workmanship as, the corresponding part included with the equipment furnished under these Specifications.


			12.2. Spare fuses and spare capacitor cans shall be supplied at a minimum of 10% and resupplied to 10% after a one year in service period.





			13. SPECIAL TOOLS


			13.1. The Supplier shall furnish a complete set of any special tools, lifting devices, templates and jigs, which are specifically necessary for installation and/or maintenance of the equipment. Any accessories normally furnished with this class of equipment or which are necessary for satisfactory operation thereof, and not specified herein, shall also be furnished by the Supplier. All tools furnished shall be new and plainly marked for identification. One complete set shall be furnished for each capacitor bank.


			13.2. A capacitor can lifting device shall be provided for cans weighing over 60 pounds.





			14. TESTING


			14.1. The equipment shall be tested as prescribed by IEEE.


			14.2. Factory-witnessed tests shall be made in the presence of the Owner Representative. The test procedure shall be subject to review and acceptance by Owner. The Supplier shall bear all costs of such test except for the compensation and expenses of the Owner Representative.


			14.3. The Supplier shall notify Owner not less than two (2) weeks in advance of the day when the finished product is ready for inspection.


			14.4. Equipment inspected by the Owner Representative at the Supplier's facility shall not be released for shipment until it has satisfactorily passed inspection. Equipment shipped without satisfactory inspection may be rejected and the Supplier shall be responsible for making on-site corrections to the satisfaction of the Owner Representative.


			14.5. Shop Tests shall be performed on all devices and accessories included in the apparatus shall be individually tested in accordance with the applicable standards.


			14.6. The supplier shall perform the following tests on the completely assembled metal clad capacitor


			14.6.1. AC high pot


			14.6.2. Physical clearance check (phase-to-phase and phase-to-ground)


			14.6.3. Operation of all electrical devices at rated voltage.


			14.6.4. Point-to-point wiring check


			14.6.5. Reactance check of transient inrush reactors


			14.6.6. Units shall be tested to ensure that the capacitance of each phase is within 2% of any other phase.
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MASTER EQUIPMENT SPECIFICATION 



1 GENERAL PROJECT DESCRIPTION 



The Seattle City Light (Owner), Denny Substation project is located in the City of Seattle. The 
project site lies in the north downtown Seattle area within the boundaries of John Street to the 
north, Denny Way to the south, Minor Street to the west, and an alley to the east. Pontius Street 
runs north to south through the project site, and will be vacated for the purposes of this contract. 



1.1 This specification covers the requirements for furnishing, installing, testing and 
commissioning, for a coordinated package of major equipment for the Denny Substation. 
The Denny Substation is located in north downtown Seattle and is in a densely populated 
area with limited space available for the ultimate substation equipment arrangement. The 
station will be designed with the requirement to minimize space to the extent practical. To 
this end, the station will consist of low profile equipment with the connecting bus system 
being primarily of underground cable.  



1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor 
with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV 
Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 
13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, 
(TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the 
interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system 
frequency is 60 Hz. 



1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site 
down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of 
the new equipment and tested by others. Contractor shall make provisions for termination 
of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-
and-a-half line up. The existing 115kV HPFF cable will remain in service throughout 
construction and will be cutover when the equipment and protection are ready for service. 
For more definition concerning the Initial and Ultimate Arrangements, and cable routing, 
refer to the drawings in EXHIBIT E of this document.  



1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to 
help the Owner meet its goals and objectives and provide alternative approaches while 
meeting the Owner’s performance requirements. 



1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 
4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to 
adequately plan and execute the project to meet the project schedule and to do everything 
possible to coordinate with all parties on the project team to prevent any delays. Proposals 
which indicate a revised schedule that does not meet the Owner’s requirements may be 
rejected. 
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2 SCOPE OF WORK 



2.1 Contractor will be responsible for performing studies, investigations and calculations 
required to determine the best, technically performance based, equipment package and 
ratings based on the information provided in these specifications and the information 
provide in the technical specifications, EXHIBIT A series. Contractor shall be responsible 
for furnishing, installing, and testing the following equipment: 



 (1 Lot) 115kV Gas-Insulated Switchgear (GIS), 3 sections, BAAH 
 (1 Lot) 115kV Solid Dielectric Cable and Terminations between all Contractor-furnished 



equipment 
 115kV Line Reactors (series) with integrated GIS (requesting alternate proposals for gas-



insulated and oil-insulated reactor) 
 (TBD) 115kV – 13.8kV Power Transformers 
 (1 Lot) 13.8 Distribution Switchgear 
 13.8kV Grounding Transformers 
 (TBD) 13.8kV Capacitor Banks 
 (1 Lot) 13.8kV Solid Dielectric Cable and Terminations between all Contractor-furnished 



equipment. SCL EXHIBIT A9 series cable specifications apply; however, the Contractor 
may use other standard conductor sizes. 



2.1.1 These items are further described and specified in the Technical Specifications in 
EXHIBIT A series of this document. 



2.1.2 Contractor shall provide continuous and emergency ratings, and damage curves for 
all supplier furnished equipment and HV and MV cable. Emergency ratings shall 
be provided for; 15 min, 30 min, one (1) hour, and two (2) hour time periods. In 
addition to the major equipment described above, the Contractor shall also provide 
all related items, components, materials, etc, that are required for complete 
installation and operation of the equipment and system components, except as may 
be otherwise specified in these specifications. Please refer to SCL Facility Rating 
Methodology, Exhibit A9. Auxiliary equipment shall not be a limiting factor in 
equipment ratings. An adjacent component (termination, cable, etc) shall not limit a 
transformer or reactor rating. 



2.1.3 Contractor shall provide and install cable supports in the cable vaults for 
Contractor furnished cable. 



2.1.4 Contractor shall make the final connection of all Contractor furnished equipment to 
the Owner furnished grounding system including connection of cable ground 
shields. 



2.1.5 While Owner shall take the lead for energization, the Contractor’s Technical 
Service Advisor or qualified representative shall be on site for energization and 
initial loading of the Contractor furnished equipment. 



2.1.6 Each piece of equipment shall have sessions for field personnel training by a OEM 
or qualified field service technician as described herein.  Training sessions shall be 
for staff that operate and maintain similar or related equipment at the Owner. 
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2.1.7 Contractor shall provide all control and instrumentation cabling from 115kV GIS 
to LCC, 115kV line reactor/GIS to LCC. 



2.2 The Contractor shall be responsible for construction power and offsite lay down area 
(including security). 



2.3 Owner will provide 120/208 VAC and 125 VDC power supply (including cables) from 
panelboards to Contractor furnished equipment.  The Contractor shall provide AC and DC 
panelboards in the switchgear control room for circuit distribution for the building, 
breakers and controls. 



2.4 For Owner Furnished Material and Equipment, refer to the Division of Responsibility in 
EXHIBIT D. 



3 CODES, STANDARDS, & QUALITY ASSURANCE 



3.1 The Applicable codes and standards listed below should be considered part of this 
specification. The latest revision in effect at the time of this inquiry shall apply for all 
standards referenced.  It is intended that the most current codes apply and will be used by 
the Contractor. 



 American National Standards Institute, Inc. (ANSI) 
 American Society of Mechanical Engineers (ASME) 
 American Society for Testing and Materials (ASTM) 
 American Welding Society (AWS) 
 Institute of Electrical and Electronics Engineers (IEEE) 
 International Electrotechnical Commission (IEC) 
 National Electrical Manufacturers Association (NEMA) 
 National Electric Code (NEC) 
 National Electric Safety Code (NESC) 
 National Fire Protection Association (NFPA) 
 Underwriters Laboratory (UL) 
 Occupational Safety and Health Administration (OSHA) 
 Washington Administrative Code (WAC) 



3.2 The Contractor shall furnish and install the equipment stated in these specification in 
accordance to industry standards or Owner specifications, whichever is most stringent.  It is 
the Contractor’s responsibility to verify all environmental/seismic conditions for the site. 
Where additional information is need for design or installation, the Contractor shall request 
such information from the Owner in advance as to avoid disruption of the project schedule. 



3.3 In the event of a conflict between these Specifications and other applicable requirements, 
the Contractor shall ask for, and receive, a written clarification from Seattle City Light 
(SCL) before proceeding with the portion of work that is under question. 



3.4 Conflicting Information and Interpretation of Specification 
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3.4.1 Any person contemplating submitting a Proposal for the Work covered by the 
Contract who is in doubt as to the meaning of any part of the Specification shall at 
once request clarification prior to submitting his/her Proposal. Changes to the 
Specification will be made only by formal addenda issued by the Owner. The 
Owner will not be responsible for any other interpretation. 



3.4.2 Where compliance with two or more standards is specified, the standards may 
establish different or conflicting requirements for minimum quantities or quality 
levels; in this case the most stringent shall apply. Refer requirements that are 
different, but apparently equal, and uncertainties to the Owner for a decision before 
proceeding. 



4 INSPECTIONS AND FACTORY ACCEPTANCE TESTS 



4.1 Shop Inspection and Assemblies  



4.1.1 The Owner or its representative will have the option of inspecting the Contractor-
supplied equipment at any phase of the manufacturing process. No major piece of 
equipment shall be shipped from the Contractor's shop until it has been inspected 
by the Owner or the Owner's representative, unless the Owner approves of such 
shipment in writing. Critical dimensions and clearances shall be measured and 
recorded by the Contractor on illustrated shop inspection forms, showing both the 
design dimensions and the actual measured dimensions. Copies of all shop 
inspection forms shall be furnished to the Owner prior to shipment of equipment 
from the Contractor's shop. 



4.1.2 All Contractor-furnished equipment that can be assembled in the shop shall be so 
assembled to verify the design, construction, and machining for proper alignment, 
fits, and clearances. Parts shall be properly match-marked, identified, and doweled 
to assure correct assembly and alignment in the field. Prior to major shop 
assemblies, the Contractor shall submit an outline of the procedures it plans to 
perform. The Owner or its representative will have the option of witnessing said 
procedures. 



4.1.3 It is the intent of the Owner to perform several plant inspections. 



4.2 Factory Acceptance Tests (FAT)  



4.2.1 All major equipment shall be tested at the factory in accordance to latest industry 
standards.  The Contractor shall notify the Owner and provide a factory test 
procedure at least six (6) weeks in advance of said tests, in order that the Owner 
may exercise the option of witnessing these measurements and tests unless waived 
in writing. Reports of all witnessed tests shall be signed by the witnessing 
representatives of both the Contractor and the Owner.  



4.2.2 The Contractor shall coordinate with the Owner for actual FAT dates (within 4 
weeks of test dates) so that travel arrangements and coordination may occur. 



4.3 Inspection of Work and Material 
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4.3.1 At all times, authorized representatives of the Owner shall have access to all places 
where Work is being done or where materials or equipment are being 
manufactured, stored, or prepared under this Specification and the Contractor shall 
facilitate unrestricted inspection of such materials, equipment, and work, including 
full access to purchasing and engineering information but not including price 
information. The Owner shall be furnished with such information as the Owner 
may require regarding materials used and the process of manufacture for the 
various items of equipment. Inspections of equipment or materials during 
manufacture will be performed by the Owner solely in an effort to detect 
discrepancies and defects as early as possible when they can be most readily 
corrected.  No acceptance of equipment or materials shall be construed to result 
from such shop inspections. Any inspections or tests or waivers thereof shall not 
relieve the Contractor of responsibility for meeting all requirements of this 
Specification. 



4.3.2 If the Specification, the Owner's instructions, laws, ordinances, or any public 
authority requires any work to be specially tested or accepted, the Contractor shall 
give the Owner timely notice of its readiness for inspection and, if the inspection is 
by an authority other than the Owner, of the date fixed for such inspection. 
Inspections by the Owner will be made promptly, and where practicable, at the 
source of supply. If any work should be covered up (i.e., the work continued to a 
point where inspection of any required aspect becomes difficult or requires partial 
reversal of the work) without acceptance or consent of the Owner, it must, if 
required by the Owner, be uncovered for examination and properly restored at the 
Contractor's expense, unless the Owner has unreasonably delayed inspection. 



4.3.3 Re-examination of any work may be ordered by the Owner and, if so ordered, the 
work must be uncovered by the Contractor. If such work is found to be in 
accordance with the Specification, the Owner shall pay the cost of reexamination 
and replacement. If such work is not in accordance with the Specification, the 
Contractor shall pay such cost. 



4.4 Final Inspection and Acceptance  



4.4.1 The Contractor shall be responsible for all the Work under this Contract until all 
fabrication and installation Work required by this Contract is complete (including 
unloading of all parts at the delivery site), continuously protecting all equipment 
and components from loss or damage. The Contractor shall also furnish before the 
time of shipment any recommendations for unloading, handling, and special 
precautions to be observed in protection of the equipment while stored at the site 
and or in transit to the site. The Contractor shall exercise care in performing all 
onsite work so as not to cause any damage to abutting property and/or adjacent 
facilities. 
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5 CONTRACTOR TECHNICAL SERVICE ADVISOR (TSA) 



5.1 Responsibility  



5.1.1 The Contractor will furnish a qualified and competent Technical Service Advisor, 
who shall be fluent in the English language (verbal and written), to assist the 
Owner and provide direction for installing, field testing and commissioning the 
equipment purchased under this Contract. The services of the Technical Service 
Advisor shall include provision of any special tools as may be required to install 
any of the equipment purchased under this Contract. The Technical Service 
Advisor shall be on site continuously during installation and commissioning of 
equipment provided by the Contractor. The Technical Service Advisor shall 
provide direction, to the crew performing the actual installation, through the 
Owner. 



5.1.2 The Technical Service Advisor shall meet no less than weekly (daily 
communication is anticipated) with the Owner to review and coordinate installation 
activities for the upcoming week. In addition, the Technical Service Advisor shall 
meet daily with the Owner to briefly review the following day’s installation 
activities.  The Owner will keep the Technical Service Advisor informed of any 
Owner planned activities that could impact the Equipment installation. In the event 
of any problems or difficulties, more frequent meetings shall be scheduled. 



5.2 Coordination with Others 



5.2.1 The Technical Service Advisor shall comply with all accident-prevention 
procedures as directed by the Owner for the control and safety of the Owner's 
personnel, Owner's contractors, and Contractors' personnel, property, equipment, 
and visitors to the job site. 



5.2.2 The Technical Service Advisor shall coordinate with the Public Works Contractor 
during the course of the project regarding deliveries, access, safety, construction 
fabrication, installation of materials and equipment, testing including any items that 
may require interaction and coordination. Advanced coordination to the extent 
possible is expected to minimize impacts to each other’s work.  Correspondence on 
key items shall be in writing and shall involve the Owner. 



5.3 Training 



5.3.1 In addition to technical competence, the Contractor shall ensure that the Technical 
Service Advisor has current training in the following prior to arrival to the site; 



5.3.1.1 First Aid and Cardio-Pulmonary Resuscitation (CPR); 



5.3.1.2 Confined Space Operations and Confined Space Rescue for employees 
who may enter or work in a Confined Space; 



5.3.1.3 Electrical Hazard Recognition when appropriate; 



5.3.1.4 OSHA; 



5.3.1.5 Any WAC requirement relevant to the work being done. 
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6 SAFETY 



6.1 General 



6.1.1 All Contractor staff shall be appropriately trained in their area of work or area of 
work for which they are supervising.  Under no condition shall the Contractor staff 
work or perform supervision without adequate training and experience. 



6.1.2 The Contractor shall be responsible for the safety of its Technical Service Advisor. 
The Contractor shall take all necessary safety and other precautions at all times to 
prepare for and perform the work in a safe manner and to protect people from 
illness or injury and prevent property damage. Nothing in this Contract shall be 
construed as imposing any duty upon the Owner or any of its employees with 
regard to, or as constituting any express or implied assumption of control or 
responsibility over, project site safety, or over any other safety conditions relating 
to employees or agents of the Contractor or the public. 



6.1.3 Refer to EXHIBIT H SCL SAFETY MANUAL for minimum safety requirements. 



6.2 Additional Safety Requirements 



6.2.1 The Contractor shall be responsible for the following requirements: 



6.2.2 Ensuring that the Technical Service Advisor comply with the Owner’s Health and 
Safety Plan, as well as other pertinent safety standards and rules; 



6.2.3 Ensuring that the Technical Service Advisor properly utilizes all protective 
clothing, safety equipment, materials, tools, supplies, apparatus, and systems 
required to safely perform the work, at no expense to the Owner; 



6.2.4 Participate in daily job briefing and/or tailgate meetings. At such daily meetings, 
the Contractor shall provide the Owner's representative all relevant information on 
the work to be performed, its location, and the equipment to be used; 



6.2.5 Participate in job site safety meetings on a regular basis as required by law and the 
Owner (Exhibit H). 



7 SCHEDULES, PROCEDURES AND REPORTS 



7.1 Schedule: 



7.1.1 Within four (4) weeks of award, the successful Contractor will provide a detailed 
schedule for the project which will include further definition of the following: 



7.1.1.1 Studies & Engineering 



7.1.1.2 Submittal Drawings 



7.1.1.3 Owner Drawing Reviews 



7.1.1.4 Second Review Submittal Drawings 



7.1.1.5 Owner Final Reviews 



7.1.1.6 Final Drawings & Documentation Submittals 



7.1.1.7 Fabrication 
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7.1.1.8 Factory Acceptance Test 



7.1.1.9 Shipment & Delivery 



7.1.1.10 Assembly 



7.1.1.11 Testing 



7.1.1.12 As-Builts Drawings and Documentation 



7.1.1.13 O&M Manuals & Final Drawings 



7.1.1.14 Energization 



7.1.2 The schedule shall be maintained and updated on a monthly basis or when 
impacted by five (5) or more days. 



7.1.3 Refer to EXHIBIT C for the project milestone schedule. 



7.1.4 The Contractor schedule shall incorporate and comply with the submittal, and 
equipment delivery dates specified in Schedule of Submittals. The schedule shall 
be in the form of a Gantt bar chart, providing clear definition of activity 
descriptions, appropriate interactivity linkages (predecessor/successor 
relationships), beginning and end dates, and critical-path activities. The schedule 
shall be written using Microsoft Project software, or a similar application approved 
by the Owner, that has the capability of graphically showing actual progress 
against an original baseline.  



7.1.5 Activities shall include all major design, fabrication, assembly, delivery, and field 
installation tasks, with milestones clearly indicated. Milestone dates shall include 
all required submittals, equipment deliveries, and completion of major portions of 
work. For submittals, adequate time for Owner review, as specified for the 
particular submittal, shall be included.  



7.1.6 This schedule, when approved by the Owner, shall be retained as a baseline for 
monitoring actual contract performance and will be used for determination of 
liquidated damages for late submittals, delivery and field installation. The schedule 
baseline shall remain unchanged for the duration of the Contract until and unless a 
Change Order is issued by the Owner authorizing a revision to the baseline 
schedule.  



7.1.7 The Contractor may provide submittals ahead of the dates specified in the 
Contractor’s implementation schedule, provided that all related descriptive 
information and details required by the Owner for review are included. A submittal 
prematurely submitted which does not include the related information will not be 
counted as meeting the submittal schedule. 



7.2 Field Installation Procedure 



7.2.1 The Contractor shall submit, for the Owner’s review and approval, a detailed field 
installation procedure for all equipment provided by the Contractor. The procedure 
shall describe the step-by-step activities required to install the equipment and 
integrate it into the Owner’s system, including any special precautions that may be 
required. This procedure shall be submitted with a schedule that identifies the 
Contractor’s estimate for the amount of time needed for each step of the procedure. 
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7.3 During Construction Drawing Updates (As Builts) 



7.3.1 The Technical Service Advisor shall continuously document all approved changes 
to the Contract Drawings during installation on two (2) complete sets the Contract 
Drawings. Drawing updates must be within 2 days of actual work.  Use red for 
additions, green for deletions and blue for comments and note.  Markups shall be 
thorough and complete (essentially ready for CAD).  For example, if a change is 
made to a plan view, the corresponding section view and material item is also 
expected to be revised.  Same would apply to electrical schematic, cabling and 
wiring diagrams. 



7.3.2 At the conclusion of the installation of each construction component, these “red-
lined drawings” shall be reviewed by the Technical Service Advisor and the Owner 
to assure adequate and legible documentation has been made.  



7.4 Commissioning Procedure  



7.4.1 Sixteen (16) weeks prior to field testing of the first equipment, the Contractor shall 
provide a written commissioning procedure for the Owner’s review, outlining the 
steps required for preparing the equipment (all Contractor furnished equipment) for 
energization. The commissioning procedure shall contain specific instructions used 
to validate the operational performance of the Equipment, for review by the Owner. 
The Owner will have fifteen (15) days to review and return, with comments, if any, 
to the Contractor. If revisions to the test procedure are required, the Contractor 
shall make the revisions and resubmit within ten (10) days for review by the 
Owner. The Owner will have ten (10) days to review and the Contractor shall then 
have ten (10) days to revise and return to the Owner. The final commissioning 
procedure shall be provided fifteen (15) days prior to field testing of the first 
equipment.  



7.4.2 The Contractor shall work jointly with the Owner to review and develop an Outage 
Plan for energization for the substation and Contractor furnished Equipment.  The 
outage plan shall have a step by step sequence of switching procedures which will 
in turn coordinate with the Commissioning Plan. 



7.4.3 The Contractor shall verify in writing to the Owner that the Contractor furnished 
equipment has been properly assembled and tested and is ready for energization.  
The Owner then will energize the equipment with Contractor approval.  The TSA 
shall be present for no-load and loaded equipment energizations.  



7.4.4 After the Equipment has been installed, the Owner's no-load activities completed, 
and before the Equipment is considered ready for commercial operation, the 
Contractor shall verify in writing that the equipment has been installed and 
adjusted properly and in accordance with Contract drawings, and that it will 
function safely and properly under continuous, full-load operation. At the 
conclusion of operational testing and checkout by the Owner, the Equipment shall 
be energized at rated voltage no-load energization, and, after 24 to 48 hours, at the 
discretion of the Owner, released for commercial operation. 
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7.4.5 Commissioning Report: Within two (2) days after initial energization of each 
Equipment item, the Contractor shall provide two (2) copies of the Technical 
Service Advisor’s daily report log to the Owner. The report log shall document 
daily installation progress, safety notations, operational test results, and deviations 
and/or Owner-approved changes to the Contractor’s original installation procedure. 



8 SITE ACCESS 



8.1 The site will be accessed from John Street on the North side of the project site. Access from 
other streets adjacent to the site will only be allowed on an emergency basis. 



9 STAGING/UNLOADING AND STORAGE 



9.1 Contractor shall coordinate all staging and unloading with the Owner and shall conform to 
Owner requirements for working hours, disruption of traffic, etc.  



9.2 The site has very limited space for storage and only minor items may be kept at the site as 
coordinated with the Owner.  The Contractor shall be responsible for offsite storage and lay 
down area (including security) as needed. 



10 COORDINATION OF WORK 



10.1 Contractor shall coordinate construction schedule and operations with Owner. Contractor 
shall develop a plan for coordinating all required work with the Owner, including all 
permitting and cutovers. This plan will be reviewed and approved by the Owner. 



10.2 Should construction work, or work of any other nature, be underway by other forces or by 
other contractors within or adjacent to the limits of the Work at the time of this Contract, 
the Contractor shall cooperate with all such other contractors or forces to the end that any 
delay or hindrance to their work will be minimized. 



10.3 The Owner reserves the right to perform other or additional work, within or adjacent to the 
limits of the Work specified, at any time by the use of other forces. Contractor shall 
coordinate with the Owner and any of the Owner's forces, or other forces, engaged by the 
Owner.  



10.4 Contractor shall coordinate use of premises and access to site with other contractors, 
utilities, and the Owner's forces. Owner has final authority over coordination, use of 
premises, and access to site. 



10.5 Contractor shall cooperate with contractors for other area work, not included in this 
Contract, but which may take place during a common construction period. 



10.6 The Owner Project Manager shall be the point of contact for all project coordination. 
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11 DIVISION OF RESPONSIBILITY 



11.1 Refer to EXHIBIT D 



12 ENVIRONMENTAL 



12.1 Site Environmental Data 



12.1.1 Elevation Above Sea Level 125 ft 



12.1.2 Maximum ambient Temperature 104 ̊ F 



12.1.3 Minimum Ambient Temperature 0 ̊ F 



12.1.4 Humidity (Average) 85% 



13 SEISMIC REQUIREMENTS 



13.1 The Equipment shall comply with the requirements of IEEE Standard 693 high seismic 
qualification level in addition to the requirements of this section.  The more severe 
requirement shall govern the design. 



13.2 The performance objective for this equipment is to be designed, fabricated and installed 
such that there is neither structural damage nor loss of function immediately after an 
earthquake when subjected to design seismic loads occurring with dead and normal 
operation loads. 



13.3 Seismic Qualification 



13.3.1 Qualification of all Contractor furnished Equipment and  all appendages 



13.3.2 Equipment analysis shall use the associated referenced Annex from IEEE 693. 



13.3.3 Members, plates and connections shall be designed in accordance with the AISC 
Steel Construction Manual – 14th edition. 



13.3.4 Tank and tank components shall be designed for earthquake loading in both the 
vertical and horizontal directions located at the center of gravity (CG). These 
forces shall be combined in order to produce the worst case loading for each 
component, attachment and connection. The load combinations for determining 
shear and overturning demand shall be as follows: 



13.3.4.1 (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG) 



13.3.4.2 (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG)  



13.3.5 Appendages such as radiators, surge arresters, control cabinets, etc. shall be 
analyzed using the same values listed above and multiplied by 3.  Base of 
appendage shall be considered as point of lowest connection. Natural frequency of 
appendages, including structural supports, shall not exceed f = 33 hertz. 



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-093 (127359) MASTER EQUIPMENT SPECIFICATION - 11 
EMAT – 02 REV. A (09/30/13) 











MASTER EQUIPMENT SPECIFICATION 



13.3.6 Calculations and free body diagrams shall be provided per IEEE Standard 693 
Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, 
attachments and connections. 



13.3.7 Connecting elements transferring loads to the foundation or first support shall be 
designed using the same values above and multiplied by 2. 



13.4 Qualification of Equipment Bushings  



13.4.1 Bushings shall be qualified by static pull test, as specified in IEEE Standard 693 
A.1.2.4. Bushings of composite construction may require additional testing per 
A.1.2.5. 



13.5  Qualification of Current Transformers 



13.5.1 Current transformers shall be qualified by dynamic analysis, as specified in IEEE 
Standard 693 A.1.3.3 and Annex F. 



13.6 Qualification of Gas Insulated Switchgear 



13.6.1 GIS shall be qualified by Static Coefficient Analysis requirements of IEEE 693 
A.1.3.2 and Annex N. 



13.7 Qualification of Cable Terminations 



13.7.1 Cable Terminations shall be qualified by Static Pull Test requirements of IEEE 693 
A.1.2.4 and Annex N. 



13.8 Qualification of Surge Arresters 



13.8.1 Surge arresters shall be qualified according to the requirements of IEEE 693 Annex 
K, except with loading modified per this section 



13.9 Acceptance Criteria 



13.9.1 The qualification will be considered acceptable upon review of the Seismic Test – 
Qualification Report and the Seismic Analysis Report provided that the 
requirements given in IEEE Standard 693 Section D.5.1 and D.5.2 are satisfied. 



13.10 Submittals 



13.10.1 A Seismic Test – Qualification Report conforming to IEEE Standard 693 Section 
A.5 and Annex T shall be signed by a qualified specialist and submitted for review 
by Seattle City Light with the physical drawing submittal package. The report 
(using English units) is to include; tests, test plan and results, calculations, seismic 
outline drawing, charts, and all records required in this specification. The Owner 
will be allowed twenty (20) days to review and changes in the equipment design 
may be required. This submittal shall be issued with the first set of Equipment 
outline approval drawings from the Contractor rather than with the final drawings. 
Proceeding with detail design w/o approval of the seismic report shall be at the risk 
of the Contractor. 
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13.10.2 A Seismic Analysis Report conforming to IEEE Standard 693 Section A.6 and 
Annex S shall be signed by a qualified specialist and submitted for review by 
Seattle City Light with the physical drawing submittal. The report (using English 
units) is to include; calculations, seismic outline drawing, charts, and all records 
required in this specification. 



13.11 Statement of Responsibility: As part of the bid submittal the Equipment supplier shall 
submit a written statement of responsibility to the Owner. The statement of responsibility 
shall contain the following: 



13.11.1 Acknowledgment of awareness of the special requirements contained in this 
seismic specification. 



13.11.2 Acknowledgment that control will be exercised to obtain conformance with the 
requirements of this specification section. 



13.11.3 Provide references of at least (3) Equipment projects in recent history where design 
and testing conformed to the seismic requirements of IEEE Standard 693. 



13.11.4 Identification and qualifications of the person(s) who will be performing testing 
and analysis as required in this specification. 



14 NAMEPLATES & LABELS 



14.1 Nameplates shall be provided on the face of each panels/cabinets, AC and DC panelboards, 
fused circuits, and all other components provided by the Contractor.  Nameplates shall be 
made of laminated phenolic material having engraved letters extending through the black 
face into the white layer.  Nameplates shall be permanently secured. 



14.1.1 Panel/Cabinet names: 3/4” lettering 



14.1.2 AC/DC panelboards, Charger 1, Charger 2, etc.: ½” lettering. 



14.1.3 Panel/Cabinet device names: 3/16” lettering. 



14.1.4 Rear cabinet/device names: 3/16” lettering. 



14.2 Nameplates shall be located and positioned such that they will be easily accessible and 
visible, and the information thereon shall be clearly legible to the naked eye. 



14.3 Nameplates shall be secured with stainless steel screws to allow for future changes. 



14.4 The Contractor shall submit a list of nameplates to the Owner for approval.  The list shall 
contain the nameplate description, size, and location. 



14.5 All devices, including those that do not require nameplates on the front panel, such as 
terminal blocks and fuse blocks, shall be labeled on the panel adjacent to the device.  The 
labels shall be self-adhesive with printed device designations corresponding to those used 
on the wiring diagrams. 
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15 DESIGN AND PERFORMANCE CRITERIA 



15.1 This section provides general electrical performance requirements as a basis for electrical 
design options for Seattle City Light’s (SCL) Denny Substation.  The Contractor shall 
perform and document the necessary studies to determine the related equipment parameters 
listed in EXHIBIT B.  An abbreviated list of the related electrical equipment ratings is 
included at the end of this Design and Performance Criteria Section.  Also refer to the 
detailed equipment specification documents, EXHIBIT A series for the main power 
transformers, switchgear, grounding transformers, capacitor banks, line reactor, and GIS 
equipment.  Contractor shall perform all studies necessary to design a fully functioning 
system and these studies shall be submitted with their proposal.  At a minimum the 
Contractor shall perform the following electrical studies:  



15.1.1 Power Flow 



15.1.2 Short Circuit 



15.1.3 Harmonic Screening 



15.1.4 Switching Transient 



15.1.5 Insulation Coordination 



15.1.6 CT Selection Report (verify adequacy of ratios, saturation and burdens – may be 
submitted prior to or with the first drawing submittal packages) 



15.2 System Data and Project Phasing 



15.2.1 System data to assist in performing studies are provided as attachments to this 
specification document.  The project will be completed in three or more phases.  
These are illustrated in the data provided in the attachment.  Note that these 
drawings show the Denny Substation 115 kV switching equipment in a breaker and 
a half scheme.  This breaker arrangement is required for the 115 kV side of the 
station. The 13.8 kV topology is discussed in the next subsection.  The data to be 
used for studies are listed in the table below. 
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Data List for System Modeling 



Item Description/Notes Filename 



Single Line 



Drawing of Phase I of the Denny 
Substation Project (Dashed lines show 
ultimate buildout. See drawings below 
for more information about phases of 
implementation. 



E-500.pdf, E-501.pdf 



Relay Single 
Lines 



Drawings showing typical 
configuration and protection schemes 
for the example system topology. 



E-506 to E-516, E-525 to E-527 



ASPEN 
Model 



ASPEN short circuit model of the 
ultimate project buildout.  Note that 
the impedances of the 230:115 kV 
transformers for the ultimate buildout 
are estimated; however, the 
impedances of these transformers and 
other system impedances should not 
be changed for any of the electrical 
studies. 



Denny_Ultimate_2012_PE_A.olr 



PowerWorld 
Model 



PowerWorld load flow model of the 
ultimate buildout. 



22HS2_DennyPhase3_NS2300_1N1.pwb 



 



15.3 Topology and Redundancy Requirements  



15.3.1 Please refer to the single line drawings in EXHIBIT E. These drawings show an 
example topology typically used for SCL’s urban substations which feed 
networked distribution systems.  Proposed designs are not limited to this topology, 
but must provide the same level of redundancy and operational flexibility while 
meeting design criteria.  The characteristics from this drawing that are required 
include: 



15.3.1.1 Subnets: SCL operates a 13.8 kV underground distribution secondary  
network in the downtown Seattle area.  The network is broken up into 
subnets where each subnet is comprised of six (6) completely separate 
13.8 kV feeders.  Subnets extend into the distribution network and 
service a variety of loads and locations.  A single load may be fed by 
up to four (4) network transformers; the secondary side of the network 
transformers are tied together to improve customer reliability and each 
network transformer is fed from a different 13.8 kV feeder within a 
given subnet.  To prevent currents from circulating from one 13.8 kV 
feeder to another 13.8 kV feeder through the network transformers, all 
the 13.8 kV feeders within a subnet must be tied to the same source.   
The Denny substation will provide power to five subnetworks: South 
Lake Union (SLU) 1 and 2, and Denny Triangle (DT) 1, 2, and 3.  
Each subnet has a maximum capacity of 45 MVA.  Refer to example 
subnet under Exhibit F Drawings. 
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15.3.1.2 13.8kV Bus Arrangement:  The bus is presently shown to be an 8-
breaker ring with the feeders of each subnet spread across the ring.  
Only one feeder per subnet may be connected to a bus section so that 
the loss of any given bus section results in only an N-1 contingency for 
the subnets.  The bus must therefore be contiguous so each feeder in a 
subnet is fed from the same source to prevent circulating currents 
within a subnet.  Operations and protection systems must prevent split 
bus configurations except for short time periods following a 
contingency.   The design must allow energized buses to be restored to 
a contiguous configuration within 15 minutes.  A ring bus containing 
less than eight (8) breakers would risk an N-2 contingency for the 
subnets if a bus breaker were to fail; the failure of a bus breaker would 
remove two adjacent bus sections and two feeders from any subnet 
connected to those bus sections from service.   



15.3.1.3 Capacitor Placement:  Capacitor banks should be distributed across 
non-adjacent bus sections for reliability (for example: loss of a single 
bus section including attached capacitor banks should not result in loss 
of more than 25% (arbitrary number) of the total installed capacitive 
compensation).  Total installed capacitance and capacitor sizing must 
meet the power factor and voltage requirements listed in the next two 
sections.  It is the responsibility of the Contractor to determine whether 
a stepped capacitor bank is required to control harmonics. 



15.3.1.4 Grounding Banks: Grounding transformers should be distributed across 
non-adjacent bus sections to prevent the loss of more than one 
transformer for the breaker failure of a bus breaker. 



15.4 Load and Power Factor Requirements 



15.4.1 The Denny substation 13.8kV equipment must be capable of serving a total load of: 



 2017 – 50 MVA 



 2018 – 100 MVA 



 2019 – 110 MVA 



 2020 – 125 MVA 



 2035 – 225 MVA 



Note: Future 26kV load of 180 MVA 



15.4.2 The substation must be capable of serving these loads for normal and all N-1 
substation conditions while meeting the performance criteria in subsequent sections 
of this document.  Breaker failure shall not result in loss of more than one source or 
ability to serve the load. 
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15.4.3 Uncorrected load power factor is approximately 0.92 lagging.  The substation must 
include reactive compensation to achieve a power factor of between 0.99 leading or 
0.99 lagging as measured at the high voltage terminals of the main substation 
transformers.  This power factor range must be obtainable for no-load through full-
load conditions.  Reactive compensation solutions must not introduce resonant 
frequencies near 60 Hz or cause harmonic performance to exceed IEEE Standard 
519 limits.  Reactive compensation solutions (including capacitors) must comply 
with the voltage requirements of the next section.  



15.4.4 The Owner’s preferred alternative is to have 4 transformers serve the 13.8kV load. 
The Contractor is also requested to propose an alternative using 3 transformers to 
serve the 13.8kV load. Transformers shall be equally loaded and no transformers 
shall be in an on-line, hot standby position. 



15.4.4.1 The ultimate total transformer nameplate capacity shall be provided per 
IEEE Std C57.12.00 and shall at a minimum be capable of supplying 
225 MVA of load without any accelerated loss of life. A minimum size 
of 60 MVA at their top rating (OA/FA/FA) but other alternate sizes 
would be considered if beneficial to the Owner. 



15.4.4.2 Under N-1 conditions, the remaining transformers will serve 225 MVA 
of load at peak based on the load curve and temperature data shown in 
EXHIBIT I MAX LOAD MAX TEMP PROFILE with a small amount 
of accelerated loss of life resulting from serving a peak load day in this 
condition. Minimal loss of life may be acceptable (less than one 
additional day loss of life for that day for a peak day using IEEE 
C57.91 methodology with insulation Life of 180000 hours or 20 years 
with % loss of life rate = .0133%/24 hours). 



15.4.4.3 In N-2 conditions, loss of life will be anticipated; the Contractor will 
provide the loss of life data using same methodology cited above. 



15.5 Loss Evaluation (Transformers, Line Reactor, Grounding Banks as applicable) 



15.5.1 Load and no-load losses shall be evaluated as follows: 



15.5.1.1 No-Load Core Losses $7,000/kW 



15.5.1.2 Load Losses and Auxiliary Losses $3,500/kW 



15.5.2 Evaluated Losses will be calculated by multiplying the appropriate dollars/kW 
values by guaranteed maximum load losses at temperatures as specified by IEEE 
C57.12 at ONAN rating and no-load losses at 100% voltage. 



15.5.3 If the actual tested loss values exceed the guaranteed maximum loss values stated 
in the proposal of the Successful Proposer, the Successful Proposer (Seller) will be 
charged a penalty value for every kilowatt by which the actual tested transformer 
losses exceed the guaranteed maximum losses upon which the proposal was 
evaluated. This penalty value will be one hundred and twenty percent (120%) of 
the difference in Purchaser's guaranteed maximum loss values and the actual 
measured loss values. The penalty will be deducted from the Contractor’s proposal 
price when payment for the equipment is remitted. 



15.5.3.1 No-Load Loss Penalty $8,400/kW 
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15.5.3.2 Load Loss Penalty $4,200/kW 



15.6 Voltage Regulation: The nominal substation primary voltage is 115 kV.  The allowable 
steady-state range for normal operation is between 1.0 and 1.05 per unit.  The nominal 
substation secondary voltage is 13.8 kV.  The allowable steady-state voltage range for 
normal operation under all load conditions is between 13.42 kV and 13.75 kV.  During 
contingencies the allowable steady-state voltage range for all load conditions is 13.2 kV 
and 14.08 kV.  The maximum allowable change in steady-state voltage (ΔV) for operations 
such as capacitor switching is 3% on the 13.8 kV system. 



15.7 Insulation Requirements 



15.7.1 All insulation shall be capable of operating at the continuous voltages listed above, 
and withstanding the transient overvoltages allowed by the overvoltage protection. 
IEEE 1313.1 “Standard for Insulation Coordination Definitions practices and 
Rules”, and IEEE 1313.2 “Guide for the Application of Insulation Coordination” 
should be followed when performing studies to select surge arrester ratings and 
station and equipment insulation levels.  Equipment BIL levels shall respect any 
minimum values identified in the respective equipment specification documents 
and in IEEE Standard 1313.1. 



15.7.2 Metal oxide, silicon polymer housing, surge arresters shall be applied to all 115 kV 
line terminations, 115 kV inductors, 115-13.8 kV transformers (high and low 
sides), 13.8kV feeders terminals (metalclad switchgear) and grounding banks. 
Surge protection is not required at instrument transformers (column CTs, PTs, 
CCVTs), and capacitor banks. 



15.7.3 All substation facilities shall be shielded from direct lightning strokes. IEEE 
standard 998 “IEEE Guide for Direct Lightning Stroke Shielding of Substations” 
shall be used as guide in designing lightning shielding. 



15.8 Short Circuit Duty: SCL distribution equipment used in distribution vaults has a maximum 
fault duty of 25kA. The first vaults are very close to the substation and fault current must 
be limited to 25 kA for no more than .17 seconds to not overduty this equipment at the 
equipment location (IEEE std 386).  The requirement is to limit the fault current to 25kA at 
the substation feeder level.   



15.9 The Contractor shall determine the short circuit ratings of equipment within the substation.  
SCL anticipates that this may be difficult to achieve via introduction of impedance due to 
parallel connections of main power transformer secondary windings and voltage regulation 
requirements.  Other options, including fast isolation of faulted bus sections without 
creating split bus topologies, should be considered. For short circuit calculation, all 
transformers are to be considered in service with no open switches or breakers. 



15.10 System Grounding and Protection Considerations: Zig Zag grounding transformers shall be 
sized to limit single-line-to-ground fault contribution on the 13.8 kV system to 500 A per 
bank. Protection systems shall be capable of secure and reliable operation for one or more 
grounding banks in service. 



15.11 Software and Studies Documentation 
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15.11.1 The Contractor shall perform studies using PowerWorld, ETAP, and ATP-EMTP.  
The Contractor shall provide software models including ancillary files to 
accompany design documentation so results may be independently reproduced.  
The Contractor may suggest alternative software packages for SCL consideration.  



15.11.2 The Contractor shall provide design documentation showing calculations, tabulated 
results, and conclusions of analyses performed to determine equipment ratings.  
Documentation shall include a narrative describing the basis for selection of 
equipment ratings as well as a description of how the proposed system will 
function. 



15.12 Equipment Electrical Ratings: The following tables list applicable electrical equipment 
ratings.  Some values are fixed; others must be determined by the Contractor.   



Equipment Rating Tables: 



 



TABLE 1 - 115kV GIS CIRCUIT BREAKER 



 UNIT REQUIRED VALUE 



Maximum Rated Voltage kV(rms) Contractor to determine 



Basic Impulse Level kV 
Contractor to determine 
(550 kV minimum) 



Maximum Interrupting Capability kA (rms) Contractor to determine 



Close/Latch Capability kA (rms) Contractor to determine 



TRV Envelope  u1=98, t1=49, uc=183, t2=196 
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TABLE 2 - 115kV SERIES LINE REACTOR 



ITEM UNIT REQUIRED VALUE 



Rated frequency Hz 60 



Phase (Single or Three) - Three 



Voltage  kV 115 



Continuous rating Amps 
1400 (note that this is 
intentionally higher than the 
rating of the 115 kV cable) 



Continuous Sound Levels dB (A) 65 



Cooling - SF6-FA/FA or ONAN 



BIL Level kV 550 



Reactance Ohms 6 



Tapping range and steps - Fixed (no tap steps) 
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TABLE 3 - 115-13.8kV POWER TRANSFORMER 



 UNIT REQUIRED VALUE 



Primary Voltage kV 115 (Grounded Wye) 



Secondary Voltage kV 
Nominal 13.8 kV (Delta), optimal 
voltage to be selected by 
Contractor 



Class  ONAN/ONAF/ONAF 



Impedance H-X (@ ONAN) % Contractor to determine 
Continuous rating (ONAN) MVA Contractor to determine 
Continuous rating (ONAF) Level 1 MVA Contractor to determine 



Continuous rating (ONAF) Level 2 MVA Contractor to determine 



Sound Levels ONAF Level 2 dB (A) 65 



BIL Level, Windings: 



HV Windings 



 



LV Windings 



 



HV Neutral 



 



kV 



 



kV 



 



kV 



 



Contractor to determine 



(550 kV minimum) 



Contractor to determine  



(110 kV minimum) 



Contractor to determine 



(110 kV minimum) 



BIL Level, Bushings: 



HV Bushings 



 



LV Bushings 



 



HV Neutral 



 



kV 



 



kV 



 



kV 



 



Contractor to determine 



(650 kV minimum) 



Contractor to determine  



(150 kV minimum) 



Contractor to determine 



(150 kV minimum) 
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TABLE 4 - 13.8kV SWITCHGEAR 



 UNIT REQUIRED VALUE 



Insulation Levels 



Low Frequency Withstand 



Impulse Withstand (BIL) 



 



kV, rms 



kV, crest 



 



Contractor to determine 
(110kV minimum) 



Interrupting Class MVA Contractor to determine 
Continuous Rating 



Main Bus Current 



Circuit Breaker Current 



Main 



(Tie) 



(Feeder 1) 



(Feeder 2) 



 



A, rms 



 



A, rms 



A, rms 



A, rms 



A, rms 



Contractor to determine 
(3000A minimum) 



Rated Short Circuit Current at Maximum 
Voltage 



kA, rms 
Contractor to determine 



(Consult ANSI C37.06, Table 1) 



Maximum Symmetrical Interrupting Capability 
and Short-Time Current Rating 



kA, crest 
Contractor to determine 



(Consult ANSI C37.06, Table 1) 



Closing and Latching Capability kA, crest 
Contractor to determine 



(Consult ANSI C37.06, Table 1) 



TRV Envelope  Contractor to determine 
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TABLE 5 - 13.8kV CAPACITOR BANK 



 UNIT REQUIRED VALUE 



Maximum Rated Voltage kV(rms) Contractor to determine 



Quantity 
ea 



Minimum of 4 capacitor banks for 
ultimate buildout 



Basic Impulse Level 
kV 



Contractor to determine 
(150 kV minimum) 



VAR Rating kV Contractor to determine 



Symmetrical 3-phase short circuit current A (rms) Contractor to determine 



Potential transformers  Contractor to determine 



Neutral Current Transformers  Contractor to determine 



Inrush/Outrush Reactors mH Contractor to determine 



Inrush Reactance mH Contractor to determine 



Outrush Reactance mH Contractor to determine 



Fusing  Externally Fused 
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TABLE 6 - 13.8kV GROUNDING TRANSFORMER 



 UNIT REQUIRED VALUE 



Continuous Rating MVA 



Contractor to determine 
(minimum continuous current 
rating shall be per IEEE Std. 32-
1972 Sec. 2.2) 



Quantity ea 
Minimum of one grounding bank 
for each distribution power 
transformer. 



Single-line-to-ground Fault Current Magnitude kA 
500 A per Grounding 
Transformer Bank 



Ten (10) Second Current Rating A Contractor to determine 



Sound Levels ONAF Level 2 dB (A) 65 



BIL Level, Windings 



HV Winding 



Neutral 



 



kV 



kV 



Contractor to determine 
(110 kV minimum) 



Contractor to determine 
(110 kV minimum) 



BIL Level, Bushings 



HV Bushings 



Neutral Bushings 



 



kV 



kV 



Contractor to determine 



(110 kV minimum) 



Contractor to determine 



 
 



TABLE 7 - 13.8kV CIRCUIT BREAKER 



 UNIT REQUIRED VALUE 



Maximum Rated Voltage kV(rms) Contractor to determine 



Basic Impulse Level kV 
Contractor to determine 
(110kV minimum) 



Maximum Interrupting Capability kA (rms) Contractor to determine 



Close/Latch Capability kA (rms) Contractor to determine 



TRV Envelope  Contractor to determine 
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TABLE 8 - 13.8kV SURGE ARRESTER (Polymer Housing) 



PROPOSED VALUE  



UNIT 



Polymer 



Maximum Voltage kV Contractor to determine 



Fault Pressure Relief Capability kA Contractor to determine 



Maximum Continuous Operating Voltage 
(MCOV) 



kV 
Contractor to determine 
(10.2kV MCOV minimum) 



Temporary Overvoltage Capability 
(TOV) 



kV Contractor to determine 



Front-of-Wave Discharge Voltage 
(0.5µs @ 10kA) 



kV Contractor to determine 



Surge Arrester Energy Rating kJ/kV 
Contractor to determine 
(9 kJ/kV minimum) 



 
 



TABLE 9 - 115kV INCOMING LINE SURGE ARRESTER (Polymer Housing) 



 UNIT REQUIRED VALUE 



Surge Arrester Duty Cycle Voltage kV 96 – Contractor to verify 



Surge Arrester Fault Pressure Relief Capability kA 40 – Contractor to verify 



Surge Arrester Maximum Continuous Operating 
Voltage (MCOV) 



kV 76 – Contractor to verify 



Surge Arrester Temporary Overvoltage 
Capability (TOV) 



kV 120 – Contractor to verify 



Front-of-Wave Discharge Voltage 
(0.5µs @ 10kA) 



kJ/kV Contractor to determine 



Surge Arrester Energy Rating kJ/kV 9 – Contractor to verify 
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16 DATA AND MATERIALS TO BE FURNISHED BY CONTRACTOR 



16.1 Drawings 



16.1.1 Approval Drawings: Per the schedule of Milestone events, the Contractor shall 
furnish for Owner’s, review one (1) PDF copy of the equipment Approval 
drawings. The submittal shall include, but not limited to, the following drawings: 
drawing list, nameplate, equipment outline, foundation requirements, bushing 
outlines, surge arrester outlines, control cabinet layout, AC and DC schematics, 
auxiliary power schematics, control cabinet external connection diagrams, CT 
secondary excitation characteristics, and CT ratio correction factor curves, 
assembled center of gravity including oil, gross weight, natural frequency of 
vibration, details relative to the Owner’s conduit and bus connections, bushings 
and surge arrester connector types, NEMA ground pad locations, and all other 
details necessary for Owner's design of installation. Included with the drawings, the 
Contractor shall furnish for Owner’s review, one (1) PDF copy of all configuration 
settings for all control devices and protective equipment. The Owner will review 
each of the drawings and settings for compliance with this Specification and return 
to the Contractor. 



16.1.2 Final Drawings: Per the schedule of Milestone events, the Contractor shall submit 
to the Owner one (1) PDF copy of these equipment final drawings and 
documentation. The submittal shall include, but not be limited to, all of the 
Approval drawings, along with any other drawings noted by the Owner, or 
Contractor, that are necessary in order to accurately document the equipment 
construction. Additionally, AutoCAD version 11 compatible drawing files of all 
the drawings, schematics, and wiring diagrams, with configuration settings shall be 
provided with the submittal. 



16.1.3 Equipment Delivery Drawings: Three hardcopy sets of Final Documentation shall 
be shipped and delivered with each equipment item.  Documentation shall be ring 
bound and full size drawings shall be included (drawing sleeves or separate).   



16.1.4 Drawing Review Process 



16.1.4.1 The Owner shall review the drawings and return one copy of each 
drawing, together with a transmittal letter summarizing the Owner’s 
comments, to the Contractor The approval status of the each drawing 
reviewed will be given in the transmittal letter.  The approval status 
categories will be as follows:  



1. APPROVED - The drawing is approved by the Owner as to 
general scope and content; however, the Contractor is not 
relieved of his obligation to meet all of the requirements of the 
Specification and Contract Documents. 



2. APPROVED AS NOTED - The drawing is approved by Owner 
as to general scope and content subject to minor changes noted 
on the drawings; however, the Contractor is not relieved of his 
obligation to meet all of the requirements of the Specification 
and Contract Documents. 
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3. REVISE AND RESUBMIT - The drawing is not approved by 
the Owner. The Contractor shall specifically address and/or 
incorporate all the Owner’s comments into the revised drawing, 
and resubmit for approval.  



16.1.4.2 The Owner shall review all revised and resubmitted drawings, and 
return one copy of each drawing, together with a transmittal letter 
summarizing the Owner’s comments, to the Contractor within twenty 
one (21) calendar days after receipt. The drawings shall have the 
specific revision noted in the revision block of the drawing, and the 
revised areas of the drawing shall be circled. The Contractor shall 
make a complete and acceptable submittal to the Owner not later than 
the second submittal of an item. The Owner reserves the right to 
withhold monies due the Contractor to cover the additional cost of the 
Purchaser’s review beyond the second submittal.    



16.1.4.3 Corrections indicated on submittals returned by the Owner shall be 
considered as changes necessary to meet the requirements of the 
Contract Documents and shall not be taken as the basis of claims for 
extra work. Changes to the Contract Document requirements will not 
be handled on review drawings but will be issued as formal Change 
Orders. 



16.1.5 Drawing Standards: Text size and style, the use of line types, line weights, drawing 
layers, drawing layout, and dimensioning for all drawings, schematics, and wiring 
diagrams shall be produced in accordance with the guidelines in the Exhibit 14: 
“Drafting Requirements for Contractors.“ All drawings shall contain a legend as 
described in the attachment. 



16.1.6 Drawing Sizes: Figure 1 shows the standard Owner drawing sizes. All drawings 
provided shall be as depicted in Figure 1. Upon award of the Contract, the Owner 
will provide the Contractor with copies of the title borders in AutoCAD file format. 
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Figure 1:  Seattle City Light Standard Drawing Sizes 



16.1.7 Terminal Blocks: All terminal block positions shall be drawn a minimum of 3/4 
inches wide by 1/4 inches tall. The terminals shall have a numerical sequence of 1, 
2, 3, 4.... 12, from top to bottom or left to right for terminal blocks oriented 
horizontally. Each terminal block shall have a two letter designation.  



16.1.8 Revisions and References: Each drawing shall have space for referencing other 
drawings. In addition, space for listing revisions along the bottom of the drawing 
shall be provided.  



16.1.9 Connection Drawings: Connection drawings showing point-to-point connections of 
every terminal of every electrical device used shall be provided. Space shall also be 
provided for showing and listing external cables to be installed by others. 
Interconnecting from or to another drawing shall be referenced by drawing number 
and destination.  
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16.1.10 Schematic Drawings: Both AC and DC elementary drawings shall be provided.  



16.1.11 Physical Outline: A drawing showing the outline dimensions, center of gravity, 
weight, volume of oil, weight of gas, anchoring, and other pertinent physical detail.  



16.1.12 Contractor shall provide damage curves for all supplier furnished equipment and 
HV and MV cable. 



16.1.13 Drawing Dimensions and Units: All drawing units shall be shown in U.S. English 
using the Architectural style length dimensions (e.g. 6’-3 ½ ” for six feet, three and 
one-half inches). Equivalent metric units may also be shown alongside the English 
units. Drawing Scale: All physical dimension drawings shall be drawn to full scale 
with the printed scale identified on the drawing.   



16.2 Studies:  



16.2.1 Contractor shall finalize electrical studies that were performed as part of the 
proposal process.  Studies shall be provided in both hard copy and electronic 
format.  Model data bases will also be provided. 



16.2.2 Studies and reports shall be provided to Owner for approval before detail design. 



16.3 Certified Test Report  



16.3.1 Before equipment is packaged for shipment, Owner must approve related Factory 
Test Results.  At least one copy of the draft test report must be provided to the 
Owner for review and approval prior to equipment preparation for shipment. No 
Equipment shall be shipped prior to the Owner reviewing the test reports and 
authorizing shipment in writing.  



16.3.2 Twenty (20) days after test completion six (6) completed copies of the certified test 
report shall be submitted to the Owner. The report shall be of sufficient detail to 
demonstrate compliance to the requirements of this Specification. The report shall 
include a description of the tests to be performed, the purpose of the test, methods 
to be used in reference to the standards, acceptance criteria, copy of all the raw 
data, instrument settings, diagrams for test setups, test equipment manufacturer and 
type, formulas and calculations which are used to demonstrate compliance. A 
complete set of digital photos of the Equipments under test and of the test setup 
shall be printed in the test reports and submitted on the final CD-ROM containing 
the Contractor’s drawings.  



16.3.3 The test report shall be in a format depicted in attachment. 
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16.4 Operation and Maintenance Manuals  



16.4.1 No later than ten working days after the Equipment has been shipped from the 
factory, six (6) hard copies and one (1) PDF copy of the Operation and 
Maintenance Manual for the Equipment and auxiliary equipment shall be 
furnished. Each set shall consist of one or more volumes, each of which shall be 
bound in a standard size, 3-ring loose-leaf, vinyl plastic hard cover binder suitable 
for bookshelf storage. Binder ring size shall not exceed 2-1/2 inches. The 
information listed in the technical manuals shall be as detailed as listed below. 
Copies of the manufacturer's instruction manuals for all relays and auxiliary 
equipment shall be included in the overall Operation and Maintenance Manual. 
Separate digital photos of all major components and relays making up the 
Equipment shall also be printed in the manuals and submitted electronically with 
the Contractor’s drawings.  Six (6) hard copies and one (1) PDF copy of final 
O&M manuals shall be as-builted and issued within four (4) weeks of energization. 



16.4.1.1 The format listed in the normal sequence of appearance, shall consist 
of: 



1. Title Page: The page containing the title, Owner contract 
number, item number and issue date.  



2. Revision Record: A revision record page containing tabulation 
columns for the revision code, date, and revision description.  



i. Table of Contents:  



ii. A table of contents listing all primary divisions (i.e., 
chapters, sections, and paragraphs) with their 
corresponding page and volume numbers.  



iii. A list of drawings containing all figures and drawings, 
their titles, and page numbers.  



iv. A list containing all tables, their titles, and page numbers. 



16.4.1.2 The technical manuals shall include, but are not limited to, the 
information specified below. 



1. Manufacturer’s Definitions: All terminology peculiar to the 
Contractor’s equipment shall be clearly explained by the 
Contractor in a supplementary section bearing the heading 
“Definitions”.  



2. Factory Specifications of the Equipment  



3. Factory test reports 



4. Site test reports 



5. Shipping Instructions, Warehouse Storage, and Handling 
Instructions: List of major components for warehouse inspection, 
shipping instructions, site receiving instructions including lifting 
diagrams, and storage instructions.  
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16.4.1.3 Parts and Factory Service Instruction  



1. Factory repair policy 



2. Describe in detail the procedure to obtain spare parts or factory 
service:   



i. Under normal conditions;  



ii. Under emergency conditions 



3. Specify the mailing address and telephone numbers of the 
service department.  



16.4.1.4 Installation Instructions: Installation instructions and information to 
supplement the installation drawings shall be furnished. This 
information shall include power requirements assembly procedures, 
safety precautions, grounding instructions, alignment instructions, 
installation test requirements, and details associated with equipment 
testing to verify proper performance.  



16.4.1.5 Preventive Maintenance Instructions: Preventive maintenance 
instructions shall be furnished for all subsystems indicating 
manufacturers’ recommended maintenance intervals. These 
instructions shall include required test procedures, alignment 
instructions, cleaning requirements and instructions for visual 
examinations. The preventive maintenance instructions shall include a 
table indicating the average man-hours required to complete a 
maintenance action, outage time if required and on-line/off-line 
requirement for the maintenance action. 



16.4.1.6 Troubleshooting Instructions: Troubleshooting instructions shall be to 
the spare parts level with adequate details for quick and efficient 
location of cause for equipment malfunction. Include adjustment 
limits, timing diagrams, troubleshooting and recommended corrective 
action steps, and resetting requirements before return to service. The 
maintenance instructions shall include the manufacturers’ typical 
readings at all test points.  Include the following information: 



1. Information on the use of special tools and test equipment as 
well as precautions to protect personnel and equipment. The 
information shall be arranged on a unit basis; however, extensive 
material, procedures, or illustrations which are common to more 
than one module need not be repeated but may be referenced.  



2. Repair instruction shall be provided for the removal, repair, 
adjustment, and replacement of all items which are within the 
ability of an electrician to perform.  Electrical and mechanical 
schematic diagrams; parts location illustrations or other methods 
of parts location information; photographs, interconnection 
cabling, wiring diagrams, and exploded and sectional views 
giving details of mechanical assemblies shall be provided as 
necessary to supplement the test.  
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3. For mechanical items, information on tolerances, clearances, 
wear limits, and maximum bolt-down torques shall be supplied. 
Information on the use of special tools and test equipment, as 
well any cautions or warnings which must be observed to protect 
personnel and equipment, shall also be covered. The presentation 
should be arranged on a unit-by-unit basis; however, extensive 
material, procedures, or illustrations which are common to more 
than one assembly or subassembly need not be repeated. They 
may be referenced. 



16.4.1.7 Parts Information: This section shall contain a complete parts list and 
subsections which include a breakdown to the smallest assembly 
considered a replacement part, showing name and description, catalog 
number, quantity used, and reference by item number on the applicable 
drawing. The description shall include electrical and mechanical 
ratings, settings, nameplate drawings, additional instructions or 
instruction books, testing requirements, wire list, curves, drawings, and 
inspection and installation instructions.  



16.4.1.8 Spare Parts: Spare parts as recommended by the Manufacturer, 
including the descriptive information listed in the preceding paragraph.  



16.4.1.9 A list of all tools needed to install or maintain the equipment shall be 
provided in this section. Tools shall be identified by either the 
Contractor’s part number or manufacturer’s part number and cross-
referenced where applicable. All special tools supplied with the 
equipment.  



16.4.1.10 Equipment Drawings: Each manual shall include a complete set of 
equipment drawings. 



16.5 Instrument Transformer Equipment data and graphs 



16.6 Six (6) copies of the current Equipment ratio and phase angle curves shall be submitted 
with the Operation and Maintenance Manuals.  



16.7 Bushing Test Data: Six (6) copies of the bushing test data shall be submitted with the 
Operation and Maintenance Manuals.  



16.8 Installation Manuals: Six (6) copies of the installation and erection manuals shall be 
shipped with each Equipment item. These instructions shall state the procedure 
recommended by the Contractor to install and connect the Equipment. Any special 
precautions or warnings by the manufacturer shall be clearly stated in this manual. A single 
manual containing the instruction manual, current test data, and installation manual may be 
provided in lieu of separate individual documents.  
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17 SHIPMENT AND DELIVERY  



17.1 General  



17.1.1 The Contractor shall be responsible for the following:  



17.1.1.1 Shipping all parts and materials furnished under this Specification to 
the specified substation; 



17.1.1.2 Paying all shipping charges, customs duties, tariffs, etc; 



17.1.1.3 Unloading the equipment at the point of delivery designated by the 
Owner; 



17.1.1.4 Determination and resolution of all shipping limitations (e.g., lane 
widths, bridge clearances, bridge weight limitations, overpass heights, 
etc.); 



17.1.1.5 Acquiring any and all necessary shipping permits, etc. 



17.1.1.6 Insuring the equipment during shipment;  



17.1.1.7 Delivering products to the site in the manufacturer's original sealed 
container or other packaging system, complete with labels and 
instructions for handling, storing, unpacking, protecting and installing.  



17.1.1.8 Providing copies of all shipping notices and bills of lading to the 
Owner within 48 hours after shipment has been made. 



17.2 Shipping Notices and Delivery Location 



17.2.1 The Contractor shall furnish the following shipping notices: 



17.2.1.1 At least 10 days in advance of an anticipated shipment date, the 
Contractor shall furnish shipping notice to the Owner providing the 
following information: 



1. The name of the shipper and a description of the shipping route 
and methodology. 



2. A listing of special equipment, including any that the Contractor 
expects the Owner to furnish, that will be used by the Contractor 
during the shipping operation. 



3. The description, weight, dimensions, and identifying markings 
for each package in the shipment. 



17.2.1.2 72, 48 and 24 hours’ prior notice of material shipment. 



17.2.2 Delivery of materials shall be made only during the Owner's on-site working hours, 
7:45 AM to 4:15 PM, Monday to Friday, and at such times as Owner has a 
representative available to receive shipment. Contractor shall coordinate with the 
Owner to determine other delivery constraints such as Owner holidays, special 
events, etc. The F.O.B., point shall be the foundation in the substation specified by 
the Owner. Each piece of equipment shall be unloaded and located within +/-0.5 
inch within the center line of the foundation. The physical address is: 
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Denny Substation 
Intersection of Pontius Avenue North and John Street 
Seattle, WA 98109 



17.3 Preparation for Shipment 



17.3.1 The Contractor shall prepare, pack, and load all materials and equipment for 
shipment in such a manner that they are protected from damage during shipment 
until accepted by the Owner, and shall be responsible for and make good any 
damage resulting from improper packing. All parts subject to damage from 
humidity or moisture shall be packed in hermetically-sealed metal containers, in 
plastic envelopes, or other accepted container within their respective packing cases, 
with all machined surfaces heavily coated with a rust-preventive compound. 



17.3.2 Heavy parts shall be mounted on skids or cradles or shall be crated on skids. All 
parts exceeding 200 pounds (gross weight) shall be prepared for shipment such that 
slings for handling by crane may be readily attached. If it is unsafe to attach slings 
to a given box, the parts packed therein shall have slings attached to them, and the 
slings must project through the box or crate so that attachment to the handling 
equipment can be readily made. All slings shall be tested and marked per WAC 
(Washington Administrative Code). Parts that may require rotation during shipping 
due to shipping limitations shall be capable of being transported and lifted in either 
the diameter vertical or diameter horizontal orientation. 



17.3.3 Detailed packing lists shall be provided with each delivery of equipment or parts. 
In addition, each case, crate, bundle, or single item shall be marked clearly with the 
Purchase Order number and item description. Containers containing multiple items 
shall be clearly labeled with descriptions and quantities of all enclosed items. Any 
articles or materials that might be otherwise lost shall be boxed or steel-banded in 
bundles and plainly marked for identification.  



17.3.4 The SF6 gas filled tank (e.g. transformers, series reactor, cable boxes, unit coolers, 
etc) shall be filled with dry-air for the shipment.  Provisions shall be made for 
expansion caused by temperature changes during transportation. 



17.3.5 Packaging 



17.3.5.1 Cable boxes shall be packaged separately for shipment (where 
applicable). 



17.3.5.2 Coolers and other accessories or devices which are detached tank(s) for 
shipment shall be packaged suitable for protection against corrosion, 
dampness, breakage, or vibration injury that might be encountered in 
transportation, handling or construction. 



17.3.5.3 All equipment shall be protected against entrance of dirt, dust, 
moisture or other deleterious elements. All surfaces which can be 
subject to corrosion or oxidation shall be protected in accordance with 
the Supplier’s standards and in accordance with these specifications. 
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17.3.5.4 Flanged connections which are used to separate equipment for shipping 
shall be suitably protected by means of blind cover plates, or similar 
closures to exclude foreign matter. Valve openings, where not 
equipped with pipe plugs, shall be provided with plastic inserts to 
protect threads and internals. 



17.4 Delivery Restrictions  



17.4.1 It shall be the Contractor's responsibility to determine any height, weight, road, rail, 
marine vessel, or other limitations or restrictions that may be encountered during 
shipment and account for them in its preparation for delivery of the Equipment. 



17.5 Transporting Equipment to Site 



17.5.1 Transformers and other equipment must be trucked to the site. The Contractor shall 
obtain a Commercial Vehicle Permit for all truck loads that exceed the maximum 
weight and size requirements from all jurisdictions through which the equipment 
travels. This includes the City of Seattle, the State of Washington, and any other 
city or state in which streets or highways are used. Local contacts are provided 
below for convenience: 



City of Seattle (SDOT) 
Commercial Vehicle Enforcement Officer 
Contact: Dennis Storm, (206) 684-5313(current officer as of June 2013) 
 
Washington State Department of Transportation (WSDOT) 
Motor Carriers Division 
(360) 704-6340 



17.5.2 The Contractor will be required to prepare any materials needed to obtain each 
load’s Commercial Vehicle Permit, including information related to truck size, load 
dimensions, total weight, axle weight, and route. The Contractor shall also be 
responsible, at its own cost, for any insurance mandated by each permit. Seattle 
City Light must be provided a copy of all Commercial Vehicle Permit submittal 
materials. The Contractor should allow 4 to 6 weeks in advance of each trip to 
secure the permit.  



17.5.3 Within the City of Seattle, overweight and over-dimension load movements are 
likely to be limited to the hours between 12:00 a.m. and 5:00 a.m. and require a 
police escort. Loads arriving via the Interstate will likely be required to use the 
southbound Mercer Street off-ramp due to weight and dimension restrictions along 
other routes. The route used to access this ramp must be approved by WSDOT.  
For loads that arrive via ship, specific routes between the port terminal and the site 
must be approved by the City of Seattle or other jurisdiction where the port 
terminal is located. Because of the extensive coordination required for route 
approval, a trucking firm with local Seattle experience transporting large and heavy 
loads is recommended.  
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18 CORRESPONDENCE AND NOTICES 



18.1 Whenever any provision of the Specification requires the giving of written notice, it shall 
be deemed to have been duly served if it is: 



18.1.1 Delivered in person to the individual or to a member of the firm or to an officer of 
the corporation for whom it is intended; or  



18.1.2 Delivered to an authorized representative of such individual, firm, or corporation; 
or  



18.1.3 Delivered at or sent by registered mail to the last known business address, with a 
copy sent to the central office of the Contractor. Receipt of such mail will be 
promptly acknowledged when acknowledgment is requested. If acknowledgment is 
not received in reasonable time, duplicate copies shall be forwarded in like manner. 



18.2 On all correspondence, the name and official position of the signer shall be typewritten or 
printed immediately below the handwritten signature. 



18.2.1 All correspondence regarding technical matters, including design, site 
coordination, delivery, inspections, testing, and material requirements, shall be sent 
directly to, City (below), in English 



City of Seattle 
Greg Stamatiou, Project Manager 
City Light Department 
700 Fifth Avenue, Suite 3300 
Seattle, WA  98104 
greg.stamatiou@seattle.gov 
(206) 327-2040  



18.2.2 All letters regarding this Specification shall bear the following heading, followed 
by a general subject heading reflecting the content of the correspondence: 



Denny Substation Equipment 
The City of Seattle P.O. No. (P.O. No. will be issued upon award of 



Contract.) 
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19 SCHEDULE OF DELIVERY FOR SUBMITTALS AND 
DOCUMENTATION 



19.1 To Be Submitted By Successful Contractor after Contract Award 



Submittal Schedule (below) 



SUBMITTAL 
NUMBER OF 



COPIES 
FORMAT DUE DATE 



ACTUAL 
DATE 



Award of Contract     



Notice to Proceed     



Electrical studies (20 days 
after award of contract) 



1 set PDF   



Approval Drawings (45 
days after award of 
contract) 



1 set PDF   



Owner’s Review (15 days 
after receipt of Approval 
Drawings) 



1 set PDF   



Final Drawings (30 days 
after Owner’s approval) 



1 set PDF & 



ACAD 



  



Final Studies (30 days after 
Owner’s approval) 



6 sets Paper and PDF, 
includes models 



  



Certified Test Report (20 
days after test completion) 



6 sets Paper and PDF   



Operation and Maintenance 
Manuals (10 days after 
Equipment is shipped from 
the factory) 



6 sets Paper and PDF   



Current Transformer Data 
(submitted with the 
Operation and Maintenance 
Manual) 



6 sets Paper and PDF   



Voltage Transformer Data 
(submitted with the 
Operation and Maintenance 
Manual) 



6 sets Paper and PDF   
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Bushing Test Data 
(submitted with the 
Operation and Maintenance 
Manual) 



6 sets Paper and PDF   



Installation Manual 
(shipped with the 
Equipment) 



6 sets Paper and PDF   



Equipment Pictures 



(shipped with the Certified 
Test Report) 



3 sets Paper and PDF   



Unloading and Handling 
Instructions (Prior to 
shipment of parts and 
Equipment) 



1 set PDF   



Shop Inspection Forms 
(Prior to shipment of parts 
and Equipment) 



1 set Paper and PDF   



Shop Assembly Procedures 
(Prior to assembly) 



1 set Paper and PDF   



Installation Schedule (After 
shipment from the factory) 



1 set Paper and PDF   



Packing Lists (with each 
delivery) 



1 set Paper and PDF   



Test Notification and Test 
Procedure, Factory 
Performance Test (6 weeks 
prior to start of actual 
factory test) 



1 set Paper and PDF   



Field Installation and 
Commissioning Procedures 
(16 weeks prior to 
Equipment field tests) 



2 sets Paper and PDF   



Field Installation Report (10 
days after energization of 
Equipment) 



2 sets Paper and PDF   



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-093 (127359) MASTER EQUIPMENT SPECIFICATION - 38 
EMAT – 02 REV. A (09/30/13) 











MASTER EQUIPMENT SPECIFICATION 



 



Impact Recorder Data for 
Transformer and 
Reactor(after delivery to the 
substation foundation) 



2 sets Paper and PDF   



Witnessing of Factory Test 
(6 weeks prior to start of 
factory test) 



1 set Paper and PDF   



Seismic Analysis and Test 
Report (submitted with 
physical drawing package) 



1 set Paper and PDF   



Bushing Qualification by 
Static Pull Test (after 
factory test) 



1 set Paper and PDF   



Surge Arresters 
Qualification for Seismic 
(after factory test) 



1 set Paper and PDF   



Current Transformer 
Qualification (after factory 
test) 



1 set Paper and PDF   



As-Built Drawings 1 set ACAD and PDF   
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20 SCADA INTERFACE 



20.1 This section provides general SCADA interface performance requirements as a basis for 
electrical design options for Seattle City Light’s (Owner) Denny Substation.  The 
Contractor shall perform the necessary studies to determine the related equipment 
parameters listed in EXHIBIT B, CONTRACTOR PROPOSAL REQUIREMENTS.  Also 
refer to the detailed equipment specification documents in EXHIBITS A1-A8. 



20.2 IED Requirements  



20.2.1 Protocols – IEDs will be capable of providing data to the SCADA Data 
Concentrator IEC-61850 MMS protocol. All relevant statuses, alarms, and I/O 
should be made available to the SCADA system via this interface. IEDs that 
perform a specific function and do not support IEC-61850 MMS protocol should 
support DNP protocol. Written approval must be given for any IED supplied that 
does not support one of these protocols. The following protocols shall be used with 
Owner standard meters and relays: 



 Lines: SEL 311L: DNP3.0 serial 
 Transformers: SEL 387: DNP3.0 serial 
 Feeders & Bkr Fail: SEL 351: IEC 61850 
 Busses: SEL 587Z: SEL Fast Message 
 Panel meters: Bitronics M650M3: DNP3.0 TCP/IP 
 Revenue meters: ION8650A: IEC 61850 
 For other devices, IEC 61850 is preferred, but DNP3.0 is acceptable 



20.2.2 Ethernet Interface – IEDs will be supplied with a 100Mbps Ethernet interface. This 
interface should support the protocols listed. IEDs that perform a specific function 
and are not available with an Ethernet interface should have either a RS232 or 
RS485 serial interface that supports the protocols listed. 



20.2.3 Fiber Optics – All communication paths leaving the comm room of the control 
building will be fiber optic cables; therefore, IEDs located external to the comms 
room should be equipped with a fiber optic interface to support the interface 
detailed in these specifications. If the IED cannot be provided with a fiber optic 
interface then a serial converter or Ethernet switch must be provided to convert the 
communication medium. 



20.2.4 Remote Control – In addition to providing status of various alarm and status points, 
the IEDs should also allow for remote SCADA control of various control points as 
detailed in device specific specifications. 



20.3 I/O Requirements 



20.3.1 Inputs – All status and alarms related to a particular device as detailed in the device 
specific specifications should be wired to an IED so that the status of that point can 
be monitored by SCADA via the interface. 
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20.3.2 Point Grouping – Each alarm and status point should be individually wired to an 
IED and point grouping for alarming will take place in the SCADA system. 



20.3.3 Outputs – Control of the items listed and given in the device specific specifications 
should be hardwired from the IED to the device. These control points should be 
wired independently of protection related control outputs on the device. The 
control of a device should be wired to the same device that has the status wired to 
an input. 



20.3.4 Status and Alarms – The points listed should be wired to IEDs for SCADA 
monitoring. The list should be considered the minimum required points and 
additional points discussed in the device specific specifications should also be 
hardwired to the related IED. Depending on the specific type of device used, some 
of these points may not be applicable. 



20.3.5 Control Outputs – Control points will be actuated through IED outputs for SCADA 
control. The list should be considered the minimum required points and additional 
points discussed in the device specific specifications should also be hardwired to 
the related IED.  



20.3.6 Metering – Feeders, transformers, busses, and line breakers should be equipped 
with current and/or voltage transformers as a means to measure the analog 
metering values listed. Separate metering devices are not required to be added 
solely for SCADA purposes as metering quantities can be obtained from protective 
relays. 



20.3.7 Generic Points List – The following I/O is required for SCADA monitoring and 
control.   



20.3.7.1 Transmission Circuit Breakers 



1. Status Points: 



i. Breaker Status 



ii. Local/Remote Switch Status 



2. Alarm Points 



i. DC Failure, Trip Coil 1 



ii. DC Failure, Trip Coil 2 



iii. Low Gas Pressure Alarm 



iv. Low Gas Pressure Lockout Trip 



v. Spring Charge Failure 



vi. Loss of Motor AC Alarm 



20.3.7.2 Lockout Relays 



1. Lockout Relay Status 



2. Lockout Relay DC Monitor 



20.3.7.3 Motor Operated Disconnects/Switches 



1. Status Points: 



i. MOD/MOS Status a contact 
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ii. MOD/MOS Status b contact 



iii. Local / Remote Switch Status 



20.3.7.4 Transformers 



1. Status Points: 



i. Fans On, Stage 1 



ii. Fans On Stage 2 



iii. LTC Local/Remote Status 



iv. LTC Auto/Manual Status 



2. Alarm Points 



i. Main Tank: Sudden Pressure Trip 



ii. Main Tank: Bucholtz Relay Trip 



iii. Main Tank: Low Oil Level Trip 



iv. Main Tank Top Oil Trip 



v. LTC: Pressure Relief Valve Trip 



vi. LTC Bucholtz Relay Trip 



vii. LTC Low Oil Level  



viii. Main Tank Bottom Oil Temp Alarm 



ix. LTC: Oil Filter Clogged 



x. AC Cooling Power Failure 



xi. AC Auxiliary Power Failure 



xii. LTC Trouble 



xiii. Transformer Monitor Diagnostic Alarm 



xiv. LTC Controller Diagnostic Alarm 



3. Control Points: 



i. Alarm Reset 



ii. LTC Raise 



iii. LTC Lower 



20.3.7.5 Series Reactor 



1. Status Points: 



i. Fans On, Stage 1 



ii. Fans On Stage 2 



2. Alarm Points 



i. Tank: Sudden Pressure Trip 



ii. Tank: Bucholtz Relay Trip 



iii. Tank: Low Oil Level Trip 



iv. Tank Top Oil Trip 



v. Main Tank Bottom Oil Temp Alarm 



vi. Reactor Monitor Diagnostic Alarm 



SEATTLE CITY LIGHT DENNY SUBSTATION 
HLY 023-093 (127359) MASTER EQUIPMENT SPECIFICATION - 42 
EMAT – 02 REV. A (09/30/13) 











MASTER EQUIPMENT SPECIFICATION 



3. Control Points: 



i. Alarm Reset 



20.3.7.6 Feeder Breakers 



1. Status Points 



i. Breaker Position 



ii. Breaker Test Position 



2. Alarm Points 



i. Loss of DC Trip circuit 



ii. Low Spring Charge 



iii. Loss of Motor AC 



20.3.7.7 Feeder Relays 



1. Alarm Points 



i. 11F Diagnostic Alarm 



ii. 11FU Diagnostic Alarm 



2. Control Points 



i. Breaker Trip 



ii. Breaker Close 



iii. Supy Breaker Trip 



iv. Supy Breaker Close 



3. Event Reports: 



i. Various 



20.3.7.8 Capacitor Bank  



1. Status Points 



i. Breaker 52a 



2. Alarm Points 



i. Controller Loss of DC 



ii. Controller Loss of AC 



iii. Loss of Cooling Fans 



20.3.7.9 Reactor  



1. Status Points 



i. Breaker 52a 



2. Alarm Points 



i. Low SF6 



ii. Low SF6 Lockout Trip 
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20.4 Additional Owner Interface 



20.4.1 Relays shall be connected to a network switch or terminal server (Owner 
provided), not a local switch. Primary and backup relays for the same zone of 
protection shall be connected to different switches (Owner provided). Meters and 
other devices shall be connected to local switches (Owner provided), but they 
should be compatible with the network management system.  



20.4.2 If the IEDs provided for protective relaying purposes or device monitoring and 
control do not have sufficient I/O points to satisfy the requirements listed in this 
document and the other device specific specifications, then a separate I/O 
concentrator should be used. The I/O concentrator used should be the SEL-2440 
unless written approval is received. 



21 TECHNICAL SPECIFICATIONS (SEE EXHIBITS A1 THROUGH A9) 



22 DRAWINGS (SEE EXHIBIT F) 



23 PROJECT DOCUMENTATION 



23.1 All drawings shall be in an AutoCAD format.  All drawing submittals, including new 
drawings and as-built drawings, shall include both hard copies and electronic copies as 
noted in these specifications.  New drawings shall reference the City of Seattle. All 
drawings will exhibit the Owner Purchase Order Number. 



23.2 All narrative and tabular documentation shall be in MS Word format or PDF. Print to PDF 
type documents will be provided over scanned documents. 



24 TRAINING 



24.1 The Contractor shall organize and conduct an on-site (in person) training program with 
multiple sessions. These sessions will address the needs of the engineering, operators, and 
maintenance personnel who will be assigned by the Owner. Suggested content and the 
duration of each session will be provided by the Contractor in his proposal. The Contractor 
shall provide all material and equipment, as well as qualified, fluent English-speaking 
instructors to conduct the training program. Instructors shall be experienced and well-
versed in GIS, Power Equipment, distribution switchgear, relaying, control, and automation 
(substation) operating theory, design, and required maintenance. The training shall be 
uniquely tailored, to Owner's particular application. Generic training seminars, etc. will not 
be accepted in lieu of this requirement.  



24.2 Operating training sessions shall orient Owner's operating personnel with the various facets 
of the substation, so that at the completion of the training session they will be able to 
completely and properly operate or maintain the substation without assistance from the 
Contractor.  
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24.3 Maintenance training sessions shall include preventative maintenance as well as 
troubleshooting. The maintenance of the GIS, protective relay and control, and automation 
systems will be emphasized. The use of special tools and test equipment shall be covered.  



24.4 All facets of the training program shall include demonstrations and hands-on training with 
the actual equipment.  The training shall include simulations of actual relay, control, and 
operational situations that are likely to occur in practice. Owner shall have the right to 
make sound and video recordings of all training classes or presentations. 



24.5 A minimum of 1 week period will be available for Owner training. 



25 KEY CONTACTS 



25.1 Whenever any provision of the Specification requires the giving of written notice, it shall 
be deemed to have been duly served if it is: 



25.1.1 Delivered in person to the individual or to a member of the firm or to an officer of 
the corporation for whom it is intended; or  



25.1.2 Delivered to an authorized representative of such individual, firm, or corporation; 
or  



25.1.3 Delivered at or sent by registered mail to the last known business address, with a 
copy sent to the central office of the Contractor. Receipt of such mail will be 
promptly acknowledged when acknowledgment is requested. If acknowledgment is 
not received in reasonable time, duplicate copies shall be forwarded in like manner. 



25.2 On all correspondence, the name and official position of the signer shall be typewritten or 
printed immediately below the handwritten signature. 



25.3 All correspondence relating to contractual matters, including prices, delivery, and changes 
in scope of work, shall be directed to the following address in the English language, with 
one copy sent to the Owner identified herein. 



City of Seattle 
Greg Stamatiou, Project Manager 
City Light Department 
700 Fifth Avenue, Suite 3300 
Seattle, WA  98104 
Greg.stamatiou@seattle.gov 
(206) 327-2040  
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26 SPECIFICATION 



26.1 The requirements of the Contractor under this specification consist of furnishing and 
delivering all equipment and services in accordance with the specifications and drawings. 
The equipment furnished shall be new, complete, with all parts skillfully made of good 
materials, accurately fitted, completely wired, properly connected, assembled, tested as 
required, and all in good condition.  



26.2 All work materials, equipment, and services not expressly called for in the specification, or 
shown on the drawings, but which are normally included with such equipment, or which 
are found necessary for proper operation of the equipment, shall be performed and/or 
furnished by the Contractor at no increase in cost to the Owner. 








			1 GENERAL PROJECT DESCRIPTION


			1.1 This specification covers the requirements for furnishing, installing, testing and commissioning, for a coordinated package of major equipment for the Denny Substation. The Denny Substation is located in north downtown Seattle and is in a densely populated area with limited space available for the ultimate substation equipment arrangement. The station will be designed with the requirement to minimize space to the extent practical. To this end, the station will consist of low profile equipment with the connecting bus system being primarily of underground cable. 


			1.2 The initial installation will be 115kV to 13.8 kV, consisting of; one 115kV Line Reactor with integrated Gas Insulated Switchgear (GIS) circuit breakers, three (3) bays of 115kV Gas Insulated Switchgear (GIS) breaker-and-a-half (BAAH) bus, three (3) 115kV to 13.8kV transformers, surge arresters, one (1) section of walk in aisle 13.8kV switchgear, (TBD) 13.8kV capacitor banks, three (3) 13.8kV grounding transformers and the interconnecting solid dielectric 13.8kV and 115kV cables & terminations.  SCL system frequency is 60 Hz.


			1.3 An existing 115kV High Pressure Fluid Filled (HPFF) cable runs through the project site down Pontius Avenue. This HPFF cable will be intercepted and terminated, in and out, of the new equipment and tested by others. Contractor shall make provisions for termination of the existing HPFF cable at the 115kV series reactor GIS and the 115kV GIS breaker-and-a-half line up. The existing 115kV HPFF cable will remain in service throughout construction and will be cutover when the equipment and protection are ready for service. For more definition concerning the Initial and Ultimate Arrangements, and cable routing, refer to the drawings in EXHIBIT E of this document. 


			1.4 Proposals will be evaluated on overall merit.  Proposers are encouraged to find ways to help the Owner meet its goals and objectives and provide alternative approaches while meeting the Owner’s performance requirements.


			1.5 Owner is anticipating upcoming electrical power loads that are scheduled to be on line in 4th quarter of 2016 as indicated in EXHIBIT C - SCHEDULE. Proposers are expected to adequately plan and execute the project to meet the project schedule and to do everything possible to coordinate with all parties on the project team to prevent any delays. Proposals which indicate a revised schedule that does not meet the Owner’s requirements may be rejected.





			2 SCOPE OF WORK


			

