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 City of Seattle
Invitation to Bid # SCL-1063
Title: Power Transformers with OLTC
 For North Substation
Closing Date & Time:  1/6/12 @2:30 PM
	Schedule of Events
	Date

	ITB Release date
	12/1/11

	(Optional)Pre Bid Conference
	12/16/11@10:00 AM

	Deadline for Questions
	12/19/11

	Sealed Bids Due to the City
	1/6/12 @2:30 PM


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 herein.

All dates and times are Pacific Time.

BIDS MUST BE RECEIVED ON OR BEFORE THE CLOSING DATE AND TIME AT THIS LOCATION:

Mark the outside of your mailing envelope indicating ITB #SCL-1063
If delivered by the U.S. Postal Service, it must be addressed to:
 

Sharon Rothwell


City Purchasing 

PO Box 94687


Seattle, WA  98124-4687

If delivered by other than the U.S. Postal Service, address to:
 

Sharon Rothwell

City Purchasing 




700 5th Ave., #4112



Seattle, WA  98104-5042

1. BACKGROUND AND PURPOSE

 Purpose: This specification covers the furnishing F.O.B. Seattle City Light North Substation, 814 NE 75th St Seattle, WA, 98115 of two 121 kV to 27.24 kV, 54/72/90 MVA, Class II ONAN/ONAF/ONAF, power transformers with automatic Reinhausen On-Load tap changer located in the primary 121kV winding.
Single Award:  With this solicitation, the City intends to award one contract and does not anticipate multiple awards.  Regardless, the City reserves the right to make multiple or partial awards. 
2. SOLICITATION OBJECTIVES

The City expects to achieve the following outcomes through this solicitation:
· Provide a skilled vendor that has a strong record and experience, so that the City is assured to get dependable, responsive, proven, and expert service;

· Achieve best pricing;
· Assure on-time delivery of transformers consistent with City business needs;
· Provide an invoice that clearly displays the Current Contract Price, in order to provide the City Light Accounts Payable office with a rapid and easy verification that proper pricing was 
       invoiced to the City.
3. MINIMUM QUALIFICATIONS
The following are minimum qualifications and licensing requirements that the Vendor must meet in order to be eligible to submit a bid.  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:

Bidders must demonstrate a minimum of ten (10) years experience in the design and manufacture of high voltage power transformers of similar rating and application as described herein. Also, all Bidders based outside of the United States of America or supplying transformers from a factory outside of the United States of America, must demonstrate a minimum of ten (10) years experience of selling high voltage power transformers of similar rating and application in the United States of America market.

4. LICENSING AND BUSINESS TAX REQUIREMENTS
This solicitation and resultant contract may require additional licensing as listed below. The Vendor needs to 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 that 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 ITB, 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, or call RCP staff for assistance (Anna Pedroso at 206-615-1611, Wendy Valadez at 206-684-8509 or Brenda Strickland at 206 684-8404).

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 for your convenience.  

11. Please note that 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, provide the State of Washington business license (a State “Unified Business Identifier” known as a UBI#) and a Contractor License if required.  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://www.dol.wa.gov/business/file.html.   

5. SPECIFICATIONS and SCOPE OF WORK
      SCL Specification
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      SCL Material Standard No.7531.0 rev 10/05/99
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      SCL Material Standard No. 6404.11 eff. 05/14/10:            
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        SCL Material Standard No. 6420.5 eff. 06/07/07:
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          CAD Requirements, Appendix A                                    Test Specification and MEGGER Test Form
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      Doble SFRA Connections Guide & Factory Test Specification
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       Sample Transformer Test Report                         Sample Test Certificate
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Expansion Clause: 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.

Limits of Sales to Authorized Products and Services:  Contractor has responsibility to limit sales to those  products or services authorized within the contract, as 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. 

Vendor Usage Reports:  The City may request that the Vendor provide reports of purchases made by the City during the contract term.  Within 10 business days of a request, the Vendor will supply the City a report in the requested format. The report must be clearly titled (Company name, contact information, dates of report period).   The Vendor will provide, upon a request by the City, information sorted according to the City request, which may include: invoice specific detail or summary detail, by item name, by the user name (the department customer placing the order), by City Department, and date of order.   

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 result in the immediate cancellation of the contract.  In the event of dispute 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

The City may require background/criminal checks during the course of the contract for essential City purposes.  The City does not intend to request background checks/verifications unless essential in the opinion of the City.  Note that, in particular, Seattle City Light has regulatory requirements promulgated by organizations with jurisdiction over Seattle City Light, which require any contract worker that has access to certain locations/systems/data (“SCL Designated Access”) to undergo a background/criminal check before that worker can have authorized cyber or authorized unescorted physical access to those locations/systems/data. The requirements apply to all Vendor workers and mandate an appropriate Personnel Risk Assessment and security awareness training as directed by Seattle City Light.  See the City Contract (Terms and Conditions).

Delivery: See section 8.2 and 8.3 of Specification document.
Liquidated Damages: Delivery is of the essence.  Liquidated damages will be assessed for late delivery.  Liquidated damages will be assessed in the amount of $(10,000.00) for each day of delay until the delivery is completed, but not exceeding fifty percent (50%) of the value of the purchase order under which delivery is due. The Owner will retain the liquidated damages from the payments due to the Bidder.

No Minimum Order: There is no minimum order size for this contract.

Warranty:  The Bidder shall guarantee all parts, components, and equipment provided as part of this Contract against all defects in design, workmanship, and materials during the life of the Contract and for a period of five (5) calendar years after the date of final inspection and acceptance. 

Unless otherwise specified, all materials incorporated in the Work shall be new, and both workmanship and materials shall be of highest quality consistent with industry standards and, when so indicated, of the classification and grades designated. Materials not specifically designated shall be subject to acceptance, shall be suitable for the purpose, and shall, as far as practicable, comply with the latest specifications of the American Society for Testing and Materials (ASTM). All work shall be done by persons qualified and certified in the related professions and trades. All materials and equipment shall be applied, installed, connected, erected, used, cleaned, and conditioned in accordance with the instructions of the applicable manufacturer, fabricator, or processors, except as otherwise provided in the Specification.

Any work of corrective nature encountered or discovered in assembly of the equipment during installation, such as shipping damage, paint failure, cleaning, construction defects, supply of missing materials, design defects, etc., shall be performed promptly by the Bidder at their expense. 

The Bidder shall repair or remove and replace, without cost to the Owner, any work or materials declared unfit for use due to failing to meet Specification requirements, whether incorporated in the Work or not. The Bidder shall replace and re‑execute its own Work in accordance with the Specification and without expense to the Owner. Scheduling for such work shall be at the Owner’s discretion.

Any failure of the equipment or its components occurring within this warranty period shall be corrected and/or repaired promptly at the expense of the Bidder. In addition, this applies to any design defect discovered within this same period even though failure has not occurred. Any repair work performed at the factory shall be at the expense of the Bidder, including the cost of dismantling, transportation, and reinstallation of the equipment.

After the equipment has been placed in service, all on-site corrective work shall be performed by the Owner’s workers under the Bidder’s direction, unless otherwise mutually agreed upon, and the cost of such work, including engineering and supervision, shall be borne by the Contractor. 

If, after reasonable notice, the Bidder refuses or persistently neglects or delays making corrections so as to meet the requirements of this Specification, the Owner may proceed at its own expense to make such corrections as may be required, and to deduct from the payment due the Bidder an amount equal to the actual expense incurred. The Owner, however, may elect to accept an equitable reduction in price or a refund instead of correction of the unfit Work.

During the warranty period, if the Bidder furnishes parts to replace defective or damaged components, or makes repairs or alterations to the equipment, the Bidder shall guarantee all such work for a period of five (5) calendar years after completion of such work and its acceptance by the Owner.

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.

Pricing and Invoicing

Prohibition on Advance Payments The City does not accept requests for early payment, down payment or partial payment, unless the Bid or Proposal Submittal specifically allows such pre-payment proposals or alternates within the bid 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.

Rates and Prices:  Pricing shall be prepared with 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. 
Such 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.
Environmental Specifications

Paper and Paper Product Requirements:  To promote and encourage environmentally sustainable practices for companies doing business with the City, the City requests vendors under City contract use environmentally preferable products in production of City work products.  

· The City desires the use of 100% PCF (post consumer recycled content, chlorine-free) paper to encourage environmentally preferable practices for City business.  Such paper is available at City contract prices from Complete Office at 206-628-0059 or Keeney’s Office Supplies.  Note - Keeney’s is a Women Owned Firm and may be noted on your Inclusion Plan.
· The City prohibits plastic or 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 Inclusion Plan.
· Contractors are to duplex all materials that are prepared for the City under this Contract, whether such materials are printed or copied, except when impracticable to do so due to the nature of the product being produced.  This directive is executed under the Mayor's Executive Order, issued February 13, 2005.

Delivery of Products and Services – 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. A reference sheet regarding the Anti-Idling provision is attached to provide further background.
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Environmental Standards: The USEPA Standards for this product shall be a minimum specification, if any such standards have been published by the USEPA, unless specified otherwise herein. 
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 as well as 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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Therefore, unless specifically allowed within this solicitation, all equipment, supplies and other products submitted for Bid 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 Buyer on or before 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 with PBT content or release, if the Bid 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:


[image: image16.emf]PBT Council  Resolution #30487 Adopted.doc


Contract Bond

The successful Vendor must have capacity to furnish a Contract Bond (performance and payment) 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 Contract Bond and the Letter of Credit are provided below, along with instructions and signature requirements. The firms that supply the Contract Bond and the Letter of Credit must be from an approved list.  

· The successful Vendor shall provide a Bond, executed by a Company 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 and has a rating of A-(VII) or better in the A. M. 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 Vendor 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, Vendors 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 vendor 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 Vendor win the award.

Optional Coverage Amounts:  The City may request Vendors to provide pricing options for the Bond or Credit Coverage.  In this event, the City reserves the option to execute a bond in the amount of the pricing option that is selected by the City prior to execution of the contract.  The Letter of Commitment shall still be for the entire estimated value of the Contract; however the City would reserve the right to execute a contract selecting a value less than 100%.

See the Bond Form, Bond Instructions and instructions for signature in the Icons provided below.  
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6.  INSTRUCTIONS & INFORMATION

Bid Procedures and Process
This chapter details City procedures for directing the ITB process.  The City reserves the right in its sole discretion to reject the Bid of any Vendor that fails to comply with any procedures outlined 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 that you register at this time 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

All vendor communications concerning this acquisition shall be directed to the Buyer shown below:
Sharon Rothwell
(206) 684-8310


Sharon.rothwell@seattle.gov 
Unless authorized by the Buyer, no other City official or City employee is empowered to speak for the City with respect to this acquisition.  Any vendor seeking to obtain information, clarification, or interpretations from any other City official or City employee other than the Buyer is advised that such material is used at the Vendor’s own risk.  The City will not be bound by any such information, clarification, or interpretation.  

Following the bid deadline, Vendors shall continue to direct communications to only the City Buyer.  The Buyer will send out information to responding companies as decisions are concluded.
Pre-Bid Conference

The City shall conduct an optional Pre-Bid conference at the date and time on page 1, at the City Purchasing Office, 700 5th Avenue, Suite 4112, Seattle.  Vendors are not required to attend in order to be eligible to submit a Bid.  The purpose of the meeting is to answer questions potential Vendors may have regarding the solicitation document and to discuss and clarify issues.  This is an opportunity for Vendors 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 that were known as of this pre-bid 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, in order 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 Bid or any subsequent contract.  It is the responsibility of the Vendor to assure that they received responses to the questions if any are issued.

Changes to the ITB/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 ITB will be made by formal written addendum issued by the City’s Buyer. Addenda issued by the City shall become part of this ITB specification and will be included as part of the final Contract. It is the responsibility of the interested Vendor to assure that they have received Addenda.

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.   If you are not familiar and would like to learn, you may call Ginny Justiniano, City Buyer at 206-233-7158 for assistance. The RSS Feed technology provides alerts for updates, including addenda, or information that is 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 make efforts to provide you notice, either through the RSS Feed or e-mail notice that changes or addendums have been posted on our website. Notwithstanding efforts by the City, 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 make it available on the website do not relieve the Vendor from the sole obligation for learning of such material.  

Some third-party services independently post City of Seattle bids on their websites.  The City does not guarantee that such services have accurately provided bidders with all information particularly Addendums or changes to bid date/time.

All Bids sent to the City shall be considered compliant to all Addendums, with or without specific confirmation from the Bidder 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 Bidder did incorporate the Addendum information, or could determine that the Bidder failed to incorporate the Addendum changes and that the changes were material so that the Buyer must reject the Offer, or the Buyer may determine that the Bidder 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
Late Submittals: 

The submitter has full responsibility to ensure the response arrives at City Purchasing within the deadline. A submittal after the time fixed for receipt will not be accepted unless the lateness is waived by the City as immaterial based upon a specific fact-based review.  Responses arriving after the deadline may be returned unopened to the Vendor, or the City may accept the package and make a determination as to lateness. 

Hard Copy Submittal:

Submittal Requirements:  One original, five (5) copies, the response must be received no later than the date and time specified on the Procurement 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.

Table 1: Hard Copy Submittal Addresses

	Physical Address (courier)
	Mailing Address (For US Post Office mail)

	City Purchasing and Contracting Services Division

Attn: Sharon Rothwell

Seattle Municipal Tower

Suite 4112

700 Fifth Avenue

Seattle, Washington, 98104
	City Purchasing and Contracting Services Division

Attn: Sharon Rothwell

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 PCSD Buyer Name, Bid title and number.  If packages are not clearly marked, the Bidder 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.  Please note that 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 double-side your submittal.

Preferred Paper and Binding
The City requests a particular submittal format, to reduce paper, encourage our recycled product expectations, and reduce package bulk.  Bulk from binders and large packages are unwanted. Vinyl plastic products are unwanted. The City also has an environmentally-preferable purchasing commitment, and seeks a package format to support the green expectations and initiatives of the City. 

· 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. 
· City seeks and prefers submittals on 100% PCF paper, consistent with City policy and City environmental practices.  Such paper is available from Keeney’s Office Supply at 425-285-0541 or Complete Office Solutions at 206-650-9195. 

· Please double-side your submittal.

Bid Opening
The Bid shall be publicly opened by the City at the date and time specified, at the City Purchasing office.  
Bid and Price Specifications
Vendor shall provide Offer on forms provided by the City, indicating unit prices for each item, 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.   Unless specified otherwise on the Offer Form, Vendor shall quote prices with freight prepaid and allowed. Vendor shall quote prices FOB Destination.  All prices are to be in US Dollars.

Do Not Submit Extra Comments, Explanations, Information or Changes
The City will reject bids that the Buyer finds to be taking material exception to the City specifications and City contract.  Therefore, be careful that you do not add information or explanations on your Offer form.  Do not take exceptions, do not offer alternatives (unless the City specifically requests), and do not mark the Offer with changes to specifications or the contract.  Don’t attach your own boilerplate.   Even adding an explanation about your pricing could result in rejection of your bid.  This decision will be made in the sole opinion of the Buyer. If the Offer Form doesn’t seem to adequately address your concern or clarification, call the Buyer for direction.
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.  Vendors are to prepare pricing and Offers given the City’s intention to utilize the right to a partial or multiple award, in the best interest of the City. Further, the City may eliminate an individual line item when calculating award, in order to best meet the needs of the City, if a particular line item is not routinely available or is a cost that exceeds the City funds. 
Payment
Bid Item 1: 

The purchase price of each of the transformers shall be paid within 30 days after the receipt of each of the transformers, all test and data reports, and Vendor invoice.  

Bid Item 2: 

The costs of a service advisor shall be paid within thirty days after services rendered and receipt of Vendor’s itemized invoice. 

Bid Item 3: 

The costs of spare parts (if contracted) shall be paid within thirty days after receipt of all item(s) and Vendor’s invoice.

Prompt Payment Discount
On the Offer form or submittal, the Vendor may state a prompt payment discount term, if the Vendor offers one to the City.  A prompt payment discount term of ten or more days will be considered for bid tabulation.

Taxes
The City is exempt from Federal Excise Tax (Certificate of Registry #9173 0099K exempts the City).  Washington state and local sales tax will be an added line item although taxes are not used in bid tabulation for award.

Interlocal Purchasing Agreements
This is for information only and consent of the Vendor, and will not be used to determine award.  RCW 39.34 allows cooperative purchasing between public agencies, non profits and other political subdivisions.  Public agencies that file an Intergovernmental Cooperative Purchasing Agreement with the City of Seattle may purchase from Contracts established by the City.  The seller agrees to sell additional items at the bid 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 Vendor require additional pricing for such purchases, the Vendor is to name such additional pricing upon Offer.
Contract Terms and Conditions
Vendors are to carefully review all specifications, requirements, Terms and Conditions (see Attachment #1), and insurance requirements.  Submittal of a response is agreement to all Terms and Conditions. All specifications, requirements, terms and conditions are mandatory and all submittals should anticipate full compliance with no exceptions to these terms and conditions.  
Incorporation of ITB and Bid in Contract
This ITB and the Vendor’s response, including all promises, warranties, commitments, and representations made in the successful Bid, shall be binding and incorporated by reference in the City’s contract with the Vendor.

Effective Dates of Offer
Offered prices in Bid must remain valid until City completes award.  Should any Vendor object to this condition, the Vendor must provide objection through a question and/or complaint to the Buyer prior to the bid closing date.  

Cost of Preparing Bids
The City will not be liable for any costs incurred by the Vendor in the preparation and presentation of Bids submitted in response to this ITB including, but not limited to, costs incurred in connection with the Vendor’s participation in demonstrations and the pre-Bid conference.

Vendor Responsibility to Examine Documents
It is the Vendor responsibility to examine all specifications and conditions thoroughly, and comply fully with specifications and all attached terms and conditions.  Vendors must comply with all Federal, State, and City laws, ordinances and rules, and meet any and all registration requirements where required for Vendors as set forth in the Washington Revised Statutes.  By responding to this Invitation to Bid (ITB), Bidder agrees that he/she has read and understands all documents within this ITB package.

Vendor Responsibility to Provide Full Response
It is the Vendor’s responsibility to provide a full and complete written response and Offer Form that does not require interpretation or clarification by the Buyer.  The Vendor is to provide all requested materials, forms and information. The Vendor is responsible to ensure the Offer properly and accurately reflects the Vendor specifications and offering.  The City does not accept materials to supplement the bid after the bid deadline; however this does not limit the right of the City to consider additional materials that are obtained by the City such as references or past experience, even if such materials were not specifically submitted by the Vendor, or to seek clarifications from the Vendor as needed by the City. 

Do Not Attach Additional Materials with your Bid

Do not insert material sheets, extra product options, comments on boilerplate, supplemental or suggested contract terms, or other similar materials unless such materials are specifically requested by the City or are necessary to show an “or equal” product specification.  Such additional materials can compromise the clarity of your bid and result in rejection of your offer.  If the materials conflict with your Offer, the City will not be obligated to clarify or determine which has priority; the City may instead reject your bid. 
Changes or Corrections to Bids

Prior to the bid submittal closing date and time established for this ITB, a Vendor may make changes to its bid provided the change is initialed and dated by the Vendor.  No change to a bid shall be made after the bid closing date and time. Note that 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 must be made in pen, initialed, and be clear in intent.  Do not use white-out.

Errors in Bids

Vendors are responsible for errors and omissions in their Bids.  No such error or omission shall diminish the Vendor’s obligations to the City.

Withdrawal of Bid

A submittal may be withdrawn by written request of the submitter, prior to bid closing.  After the closing date and time, the submittal may be withdrawn only with permission by the City.

Rejection of Bids and Rights of Award
The City reserves the right to reject any or all Bids at any time with no penalty.  The City also has the right to waive immaterial defects and minor irregularities in any submitted Bid.

Bid Disposition

All material submitted in response to this ITB shall become the property of the City upon delivery to the Buyer.

Equal Benefits
Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires consideration of whether bidders 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 Subcontracting 
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 require bids with meaningful subcontracting opportunities to supply a plan for including minority and women owned firms.  If the City believes there is meaningful subcontracting opportunity, the solicitation will require you to submit an Inclusion Plan, which will be a material part of the bid and contract.  The Plan must be responsible in the opinion of the City, which means a meaningful and successful search and commitments to include WMBE firms for subcontracting work when applicable.  They City reserves the right to improve the Plan with the winning Bidder before contract execution.  Good faith efforts to perform will be a material contract provision. Bidders should use whatever selection methods and strategies the Prime Bidder finds effective for successful WMBE participation.  The City may reject bids that do not provide a substantial responsive Plan with an intentional and responsible commitment.  The City may use availability based on City analysis, or may use comparative participation from other incoming bids to establish a baseline of responsible efforts. At the request of the City, Vendors must furnish evidence of the Vendor's compliance, including documentation such as copies of agreements with WMBE subcontractor either before contract execution or during contract performance.  The winning Bidder must request written approval for changes to the Inclusion Plan once it is agreed upon before contract execution.  This includes goals, subcontract awards and efforts. See the attached Contract (such provisions are usually number #27, 28 and 29, although it may vary on any individual contract) and/or Terms and Conditions (such provisions are usually numbered #34, 35 and 36, although it may vary on a particular contract).

Insurance Requirements
Insurance requirements in the attached Terms and Conditions shall apply, unless modified by further materials within this solicitation.  If formal proof of insurance is required to be submitted to the City before execution of the Contract, the City will remind the winning Vendor in the Intent to Award letter.  The apparent successful Vendor 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, in the event that the Vendor is selected as a finalist.  Vendors may elect to provide the requested insurance documents within their Bid.
Proprietary Materials

The State of Washington’s Public Records Act (Release/Disclosure of Public Records)
Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or created by the City of Seattle are considered public records.  These records include but are not limited to bid or proposal submittals, agreement documents, contract work product, or other bid material.  

The State of Washington’s Public Records Act requires that public records must be promptly disclosed by the City upon request unless that RCW or another Washington State statute specifically exempts records from disclosure.  Exemptions are narrow and explicit and are listed in Washington State Law (Reference RCW 42.56 and RCW 19.108).  

Bidders/proposers must be familiar with the Washington State Public Records Act and the limits of record disclosure exemptions.  For more information, visit the Washington State Legislature’s website at http://www1.leg.wa.gov/LawsAndAgencyRules). 

If you have any questions about disclosure of the records you submit with bids or proposals please contact City Purchasing at (206) 684-0444. 

Marking Your Records Exempt from Disclosure (Protected, Confidential, or Proprietary)

As mentioned above, all City of Seattle offices (“the City”) are required to promptly make public records available upon request.  However, under Washington State Law some records or portions of records are considered legally exempt from disclosure and can be withheld.  A list and description of records identified as exempt by the Public Records Act can be found in RCW 42.56 and RCW 19.108.

If you believe any of the records you are submitting to the City as part of your bid/proposal or contract work products, are exempt from disclosure you can request that they not be released before you receive notification.  To do so you must complete the City Non-Disclosure Request Form (“the Form”) provided by City Purchasing (see attached) and very clearly and specifically identify each record and the exemption(s) that may apply.  (If you are awarded a City contract, the same exemption designation will carry forward to the contract records.)

The City will not withhold materials from disclosure simply because you mark them with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  Do not identify an entire page as exempt unless each sentence is within the exemption scope; instead, identify paragraphs or sentences that meet the specific exemption criteria you cite on the Form.  Only the specific records or portions of records properly listed on the Form will be protected and withheld for notice.  All other records will be considered fully disclosable upon request. 

If the City receives a public disclosure request for any records you have properly and specifically listed on the Form, the City will notify you in writing of the request and will postpone disclosure.  While it is not a legal obligation, the City, as a courtesy, will allow you up to ten business days to file a court injunction to prevent the City from releasing the records (reference RCW 42.56.540).  If you fail to obtain a Court order within the ten days, the City may release the documents. 

The City will not assert an exemption from disclosure on your behalf.  If you believe a record(s) is exempt from disclosure you are obligated to clearly identify it as such on the Form and submit it with your solicitation.  Should a public record request be submitted to City Purchasing for that (those) record(s) you can then seek an injunction under RCW 42.56 to prevent release.  By submitting a bid document, the bidder acknowledges this obligation; the proposer also acknowledges that the City will have no obligation or liability to the proposer if the records are disclosed.


Requesting Disclosure of Public Records

The City asks bidders/proposers and their companies to refrain from requesting public disclosure of proposal records until an intention to award is announced.  This measure is intended to shelter the solicitation process, particularly during the evaluation and selection process or in the event of a cancellation or resolicitation.  With this preference stated, the City will continue to be responsive to all requests for disclosure of public records as required by State Law.

Ethics Code
The Seattle Ethics Code was recently revised.  New requirements become effective June 22, 2009 for City employees and elected officials. Beginning October 22, 2009, the Code covers certain vendors, contractors and consultants. 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 or via email: (Executive Director, Wayne Barnett, 206-684-8577, wayne.barnett@seattle.gov or staff members Kate Flack, kate.flack@seattle.gov and Mardie Holden, mardie.holden@seattle.gov).
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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 that was on the evaluation team of a bid you plan to submit. The definition of what a “benefit” would be is very 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 of value 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.

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 to be 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 more than 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

Note:  If you have not completed a one-time registration into the City Registration system, we request that you register at this time at:  http://www2.seattle.gov/VendorRegistration/.  It is a Directory for City staff to locate contract and non-contract holders to solicit for current and future bid needs.  Bids are not rejected for failure to register, however, if you are awarded a contract and have not yet registered, your submittal is consent to placement into the system. Women and minority owned firms are asked to self-identify.  If you need assistance, please call 206-684-0444.  

Submit Bid with the following format and attachments.  Attach each form within your bid.  (Note that Addendum, if any, could change the forms provided below.  The instructions have specified how the Buyer will consider a failure to incorporate changes made by Addendum): 
1. Legal Name:  Submit a certificate, copy of web-page, or other documentation from the Corporation Commission in which you incorporated that shows your legal name as a company.  Many companies use a “Doing Business As” name or a nickname in their daily business.  However, the City requires the legal name of your company, as it is legally registered.  When preparing all forms below, be sure to use the proper company legal name. Your company’s legal name can be verified through the State Corporation Commission in the state in which you were established, which is often located within the Secretary of State’s Office for each state at http://www.coordinatedlegal.com/SecretaryOfState.html
2. Letter of Commitment for Contract Bond.  This is a letter from an approved surety that confirms the intention of the surety to provide an appropriate bond should the Vendor receive the award.
3. Minimum Qualifications:  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.  
4. Mandatory - Vendor Questionnaire:  Submit the following form with your bid.  This Questionnaire is required in your submittal, even if you have sent one in to the City on a previous bid.
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5. Offer:  This is a mandatory submittal. Submit the attached Offer form.  The City will reject bids that do not enclose the attached Offer Sheet. 
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Submittal Checklist

This checklist is for your convenience only.  It does not need to be submitted with your bid.  This checklist summarizes each form that is required to complete and submit your bid package to the City.

	Cover Sheet
	Optional

	Legal Name
	Important

	Letter of Bond Commitment
	Mandatory

	Minimum Qualifications
	Mandatory

	Vendor Questionnaire
	Mandatory

	Bid Offer Form
	Mandatory

	See Section 2.2 and 2.3 of the Scope and Specification Document for Items below
	

	 2.3.1.a.  Offer Sheet/Bid form
	

	2.3.1.b.  Qualifications
	

	2.3.1.c.  Description & location of facilities & time frame
	

	2.3.1.d.  Evidence that warranties will be provided
	

	2.3.1.e.  Guaranteed delivery date
	

	2.3.1.f.  Short circuit test report
	

	2.3.1.g.  List of exceptions
	

	2.3.1.h.   Statement of responsibility
	

	2.3.2.a   Load/no-load losses and auxiliary losses and load losses
	

	2.3.2.b   Time to perform tests
	

	2.3.2.c   Impedance sequence
	

	2.3.2.d. Dimensions & weight
	

	2.3.2.e. Audible sound level
	

	2.3.3.a. Net weight core & coils
	

	2.3.3.b. Net  weight of transformer
	

	2.3.3.c. Gallons & weight oil
	

	2.3.3.d. Details of construction
	

	2.3.4   References 
	


8.  EVALUATION PROCESS

The City shall select the lowest responsive and responsible Vendor(s), and may consider multiple awards or partial awards to achieve the best overall price to the City.
Responsiveness and Responsibility:  City Purchasing shall review submittals to determine basic responsiveness (timely submittal, all required forms submitted, etc), responsibility (minimum qualifications, equal benefit determinations, etc), a responsive and responsible Subcontracting Inclusion Plan, and technical minimum requirements if any (delivery date, required specifications etc).  An initial review will be made after opening, however additional and more detailed reviews may also be made during evaluation and prior to contract award.  The review may be made of all Vendors or only as needed to determine the lowest responsive and responsible Vendor for purposes of award. 

Specifications:  The City will evaluate each Vendor’s compliance with the specifications and other bid requirements set forth in the ITB.

Pricing:  Items on price sheets, including load losses, shall then be calculated for purposes of 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.  In the event of an error in math, unit pricing will be considered the correct price and will be used. If any cost item is missing from a bidder Offer Form, the City reserves the right to reject that Bid or to calculate and compare bids without that cost item considered.  
Prompt Payment Discount:  For the scoring of cost responses for purposes of evaluation only, the City will calculate and reduce the pricing submitted, by applying any prompt payment discounts.
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.  

9.  AWARD AND CONTRACT EXECUTION INSTRUCTIONS
The City Buyer intends to provide written notice of the intention to award in a timely manner and to all Vendors responding to the Solicitation.  Please note, however, that there are time limits on protests to bid results, and Vendors have final responsibility to learn of results in sufficient time for such protests to be filed in a timely manner.   
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 ITB 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 as necessary from the City.

No Debriefs
The City issues results and award decisions to all bidders. The City does not provide debriefs. 

Instructions to the Apparently Successful Vendor(s)
The Apparently Successful Vendor(s) will receive an Intention to Award Letter from the Buyer 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.  The Vendor will be expected to provide all essential documents within ten (10) business days.  This includes attaining a Seattle Business License and payment of all associated taxes due and providing proper proof of insurance.  If the selected Vendor fails to complete all the final submittals within the allotted ten (10) days, the City may elect to cancel the intended award and award to the next ranked Vendor, or cancel or reissue this solicitation.  Cancellation of an award for failure to execute the Contract in the timeframes above may result in Bidder disqualification for future solicitations for this same or similar product/service.

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.

· Ensure Seattle Business License is current and all taxes due have been paid.

· Ensure the company has a current State of Washington Business License.

· Supply Evidence of Insurance to the City Insurance Broker if applicable
· Contract Bond (if applicable)

· Supply a Taxpayer Identification Number and W-9 Form 

Taxpayer Identification Number and W-9
Unless the apparently successful Vendor has already submitted a fully executed Taxpayer Identification Number and Certification Request Form (W-9) to the City, the apparently successful Vendor must execute and submit this form prior to the contract execution date.  
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Attachments
For convenience, the following documents have been embedded in Icon form within this document.  To open, simply double click on Icon.  

Attachment #1:  Contract Terms and Conditions 
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Attachment #2:  Insurance Requirements
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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:
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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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SEATTLE CITY LIGHT 


MATERIAL STANDARD 


STANDARD NUMBER: 
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SUPERSEDING: 
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6420.5 
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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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Form – The City of Seattle, Purchasing Services, Contract Bond 
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Sample Transformer Test Report


Test Reports of Existing Transformers of North (Bank 54 – Bid Item 1) 


1. GENERAL SCOPE


This specification covers the furnishing F.O.B. Seattle City Light North Substation, 814 NE 75th St Seattle, WA, 98115 of two 121 kV to 27.24 kV, 54/72/90 MVA, Class II ONAN/ONAF/ONAF, power transformers with automatic Reinhausen On-Load tap changer located in the primary 121kV winding, as described herein.


2. INSTRUCTIONS TO BIDDERS


2.1 Bid Item Description


Item 1: Transformer


The Bidder shall provide two (2) 54/72/90-MVA, three phase, 60 hertz, 121,000-volt grounded wye, 27,240-volt grounded wye, 14,200-volt delta tertiary, Class II ONAN/ONAF/ONAF, Outdoor Power Transformers with On-Load tap changer, all as described in Section 6. The lump sum quoted shall include all taxes and duties except Washington State Sales Tax and be firm for 90 days from bid opening. Delivery of the first transformer shall be during the month of August 2012, or as negotiated. Delivery of the second transformer shall be during the month of June 2013, or as negotiated.


Item 2: Technical Service Advisor


The Bidder shall provide the services of a Technical Service Advisor to direct the Owner’s personnel to perform on site installation and field testing of the equipment delivered by the Bidder. It shall be the responsibility of the Technical Service Advisor to supervise the assembly, installation, inspection, testing, and general readiness for energization of the transformer to ensure that the aforementioned work are performed in compliance with the manufacturer’s recommended procedures.  The Technical Service Advisor shall provide, in advance, written procedures, equipment lists and diagrams necessary to ready the transformer for energization.


The daily rate for the Technical Service Advisor shall be as quoted. The daily rate shall include all personal expenses incurred by the Technical Service Advisor including, but not limited to, food, lodging, per diem, and rental car. A normal workday shall consist of ten-hour shift. The Owner will pay the daily rate for each day traveled by a Technical Service Advisor, up to four days total, plus round trip coach airfare from the Bidder's service center to Seattle, as quoted in Bid Item 2. For bid evaluation purposes the cost of a Technical Service Advisor will be evaluated for ten (10) weekdays, plus two (2) Saturdays, plus two (2) Sundays, plus one (1) round trip airfare. The Owner shall only pay for the service days actually worked, days actually traveled, or air transportation actually used. The Owner shall not pay for weekends on which travel or site work did not occur.


Item 3: Spare Parts


The Owner may purchase any of the spare parts item(s) identified by the Bidder, or listed from the Manufacturers’ Recommended Spare Parts List for Power Transformers.   Spare Parts Items may be purchased individually, or the Owner shall have the option to purchase ALL of the items that are listed on the Invitation to Bid – Appendix A.    The Bidder shall include an itemized listing  of the Manufacturers’ Recommended Spare Parts for Power Transformers, or shall have the Option to purchase  ANY of the Spare Parts Items which have been identified  number of the as provided or identified by the Bidder per the listing, or shall have the option  to purchase the  spare parts items any of the items identified, or listed part   from the Manufacturer’s Recommended Spare Parts  for Power Transformers, individually or ALL of the spare parts items. . The spare parts are listed in the Bid Form in Appendix A.   The Bidder shall identify each of the Spare Parts Items, which shall include the 
Quantity, Item Description, Mfg. and Mfg. Part / Catalog #, and unit price of each item listed.  

2.2 Bidding Requirements


Bids for furnishing the required Transformers must be made on the Bid Form provided herewith and without detachment from the Specification.  Erasures, modifications, revisions or change (s) made to any of the amounts, which have been entered as bid, must be authenticated in the margin, opposite the correction, by the handwritten surname of each person executing the Bid Form document. 


All information and data required in the Specification to be furnished shall accompany the Bid .Form

2.3 Information to be submitted with the Bid 

As part of the bid l, the Bidder shall submit a completed   Bid Form accompanied by descriptions, drawings, sketches, data, and any other material necessary to demonstrate and confirm that the proposed equipment will meet the requirements of the Specification. The information to be submitted with the bid shall include the following requirements:


2.3.1 General Information


a. "The Bid Offer Form ", (is located in the ITB document in Section 7, page 15, Item #5) also referred to as Appendix A in this specification, filled out all the REQUIRED dollar values, technical data, and check list.

b. Overall qualifications of the Bidder pertaining to the manufacture of the type of equipment specified herein.


c. Description and location of the production and testing facilities which the Bidder proposes to use, and the number of days necessary to complete the various measurements and tests covered herein.


d. Evidence that the warranties required by Section 2.6 will be supplied.


e. Guaranteed delivery date (number of days after receipt of order) of the transformer to Seattle. See Section 8 for liquidated damages for late delivery.


f. Short circuit test report or test summary demonstrating the coil design of the transformer being proposed has successfully passed the short circuit requirements listed in Section 6.12.


g. A list of exceptions taken to the requirements of this specification, indexed and identified by section and paragraph number.


h. A written statement of responsibility in reference to Section 6.11.2 F required for seismic compliance.


2.3.2 Guaranteed Data


a. No-load losses and auxiliary losses and load losses, based on wattmeter reading corrected to 85 degrees Celsius, when operating at rated voltage at 54,000 KVA. Each shall be quoted separately. Power required for all cooling fans shall be given separately and not included in the above, but will be considered as no-load losses when calculating the total evaluated bid price.


b. Time necessary to perform tests required.


c. The positive sequence and the zero sequence impedance values, the tolerances thereof, and the calculations used in their determination based on the requirements of Section 6.4.


d. Maximum overall outline dimensions and maximum overall weight.


e. Audible sound level in accordance with the requirements of Section 6.10.


2.3.3 Physical Features


a. Net weight of core and coils.


b. Net weight of complete transformer less oil.


c. Gallons and weight of oil.


d. Details of construction, including cooling system arrangement, tentative foundation requirements, and insulation data.


2.3.4 References


A reference list of at least five (5) different companies who have purchased transformers of similar size and rating shall be provided. The list shall include the company name, contact person, telephone number, basic rating of transformer sold and date of delivery.


2.4 Comparison of Bids 


Bids will be evaluated on the basis of the drawings, data, and other information submitted with the Bid. If the standard drawings and/or standard published descriptive data are submitted, any modification required and intended by the Bidder to meet the requirements of the Specification shall be clearly indicated. Regardless of any statement by the Bidder with respect to their intention or ability to furnish equipment which will meet the requirements of the Specification, failure on their part to submit full information with the Bid showing specific evidence of said compliance shall be deemed Non-
Compliant a basis for Bid rejection.

2.5 Bid Award


The award will be based upon the following criteria:


a. Bidders must demonstrate a minimum of ten (10) years experience in the design and manufacture of high voltage power transformers of similar rating and application as described herein. Also, all Bidders based outside of the United States of America or supplying transformers from a factory outside of the United States of America, must demonstrate a minimum of ten (10) years experience of selling high voltage power transformers of similar rating and application in the United States of America market.


b. Bidders must provide the minimum documents and technical data outlined in Section 2.3, demonstrating the Bidder's understanding of the requirements and technical ability to meet the requirements specified;


c. Bidders must demonstrate the transformers proposed meet the specifications stated herein and the referenced ANSI/IEEE standards.


d. Bidders must state acceptance of the warranty requirement listed herein;


e. Bid price will be evaluated based on the following:


1. The unit purchase price excluding Washington State Sales Tax for Bid Items 1 to 3;


2. The cost of factory inspection and witnessing design tests of one transformer at the factory calculated at $500 per day plus air transportation for one inspector from Seattle, Washington to location of tests and return. Tests to be witnessed shall include all one time design and routine tests. Bidders must state in their Bid the number of days necessary to complete factory tests required by the Specification. The air transportation cost assumes $500 for any manufacturing facility within 3000 miles of Seattle, Washington, and, beyond 3000 miles the cost is assumed at $1,200;

3. The cost of a Technical Service Advisor will be evaluated for fourteen (14) consecutive working day periods, Monday through Sunday, at the daily rate quoted in Bid Item 2 plus one (1) round trip airfare from the service center to Seattle, as described in Section 2.1;


4. Load losses at 54,000 kVA shall be evaluated by multiplying the total kW guaranteed load loss of the transformer (at 54,000 kVA) by $3,500 and adding to the bid price. Load losses shall be measured and calculated in accordance with the applicable IEEE Standards;


5. No-load losses shall be evaluated by multiplying the total kW guaranteed no-load loss of each transformer by $7,000 and added to the bid price. The No-load losses shall be measured and calculated in accordance with the applicable IEEE Standards;


6. Auxiliary losses, which shall be defined as the auxiliary transformer and first stage of cooling fans, shall be evaluated by multiplying the total kW auxiliary loss of the transformer by $7,000 and adding to the bid price;


7. The results of reference checks of business clients, for whom the Bidder has designed, manufactured and delivered oil-immersed, outdoor power transformers of similar size and rating to the transformers specified herein.


8. All Bidders are required to fill out the Form of Proposal in Appendix A of this Specification.


9. Availability of the transformer manufacturer’s repair and testing facilities for any part or the whole transformer in the United States of America or in continental North America.


2.6 Warranty 


The Bidder shall guarantee all parts, components, and equipment provided as part of this Contract against all defects in design, workmanship, and materials during the life of the Contract and for a period of five (5) calendar years after the date of final inspection and acceptance. 


Unless otherwise specified, all materials incorporated in the Work shall be new, and both workmanship and materials shall be of highest quality consistent with industry standards and, when so indicated, of the classification and grades designated. Materials not specifically designated shall be subject to acceptance, shall be suitable for the purpose, and shall, as far as practicable, comply with the latest specifications of the American Society for Testing and Materials (ASTM). All work shall be done by persons qualified and certified in the related professions and trades. All materials and equipment shall be applied, installed, connected, erected, used, cleaned, and conditioned in accordance with the instructions of the applicable manufacturer, fabricator, or processors, except as otherwise provided in the Specification.


Any work of corrective nature encountered or discovered in assembly of the equipment during installation, such as shipping damage, paint failure, cleaning, construction defects, supply of missing materials, design defects, etc., shall be performed promptly by the Bidder at their expense. 


The Bidder shall repair or remove and replace, without cost to the Owner, any work or materials declared unfit for use due to failing to meet Specification requirements, whether incorporated in the Work or not. The Bidder shall replace and re‑execute its own Work in accordance with the Specification and without expense to the Owner. Scheduling for such work shall be at the Owner’s discretion.


Any failure of the equipment or its components occurring within this warranty period shall be corrected and/or repaired promptly at the expense of the Bidder. In addition, this applies to any design defect discovered within this same period even though failure has not occurred. Any repair work performed at the factory shall be at the expense of the Bidder, including the cost of dismantling, transportation, and reinstallation of the equipment.


After the equipment has been placed in service, all on-site corrective work shall be performed by the Owner’s workers under the Bidder’s direction, unless otherwise mutually agreed upon, and the cost of such work, including engineering and supervision, shall be borne by the Contractor. 


If, after reasonable notice, the Bidder refuses or persistently neglects or delays making corrections so as to meet the requirements of this Specification, the Owner may proceed at its own expense to make such corrections as may be required, and to deduct from the payment due the Bidder an amount equal to the actual expense incurred. The Owner, however, may elect to accept an equitable reduction in price or a refund instead of correction of the unfit Work.


During the warranty period, if the Bidder furnishes parts to replace defective or damaged components, or makes repairs or alterations to the equipment, the Bidder shall guarantee all such work for a period of five (5) calendar years after completion of such work and its acceptance by the Owner.


2.7 Performance Bond 


The successful Bidder will be required to furnish a performance (contract) bond with the City of Seattle in an amount equivalent to 100 percent of the total contract price plus Washington State Sales Tax of nine and one-half (9.5%) percent within ten (10) business days after contract execution. The bond must remain in force throughout the warranty period per Section 2.6 and shall be conditioned upon full performance of all obligations imposed upon the Bidder in the Invitation to Bid and resulting contract including, without limitation, delivery and installation of necessary equipment, in-warranty service and extended service. 


The bond must be executed by a company authorized to do business as a qualified surety in the State of Washington.


2.8 Shop Inspection and Assemblies 


a. Shop Inspections


The Owner or its representative will have the option of inspecting the Bidder-supplied equipment at any phase of the manufacturing process. No major piece of equipment shall be shipped from the Bidder'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 Bidder 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 Bidder's shop.


b. Shop Assemblies


All Bidder-furnished equipment that can be assembled in the shop without requiring any of the existing transformer parts 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 Bidder shall submit an outline of the procedures it plans to perform. The Owner or its representative will have the option of witnessing said procedures.

2.9 Final Inspection and Acceptance 

The Bidder 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 Bidder 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. The Bidder shall exercise care in performing all onsite work so as not to cause any damage to abutting property and/or adjacent facilities.


Final acceptance of all parts and equipment purchased and/or field-installed under this Contract shall be construed as follows:


1. All work required by this Specification in fabricating and delivering the required parts has been completed, and the equipment has been successfully installed. 


2. The newly-installed transformer has been successfully tested.


3. The transformer has been in normal operation for the Performance Proof Period of six (6) months without any major problems caused by the Bidder-provided equipment and/or field installation that require the unit to be taken off‑line.


If the Work is found acceptable based on the above criteria, the Bidder shall be so notified by a “Certificate of Completion.” The Certificate of Completion will be issued only after all non-compliant work has been corrected. If the equipment requires adjustments or repairs which remove it from normal operation during the Performance Proof Period specified above, the six (6) months period shall begin anew after completion of adjustments or repairs.


2.10 Services of Technical Service Advisor


a. Responsibility 


The Bidder will furnish a qualified and competent Technical Service Advisor, who shall be fluent in the English language, 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 of equipment provided by the Bidder. The Technical Service Advisor shall provide direction, to the crew performing the actual installation, through the Owner.


The Technical Service Advisor shall meet weekly 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 Service Advisor informed of any Owner planned activities that could impact the transformer installation. In the event of any problems or difficulties, more frequent meetings shall be scheduled. 


b. Continuity of Service


In the event that delays occur during the period of installation, wherein the services of a Technical Service Advisor are not required, the Owner may direct the Technical Service Advisor to return to his/her home location, or to remain at the site of the work, whichever is deemed in the best interest of the Owner. This may require an equitable adjustment in the Contract Price for one or more Bid Items. The amount will be determined by agreement between the Owner and the Bidder. 


c. Operating Procedures and Conditions


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.


d. Other Conditions


The Technical Service Advisor shall be considered an employee of the Bidder. The Bidder agrees to indemnify and hold the Owner and its agents harmless from and against all loss, damage, and expense occasioned by any act or omission of said Technical Service Advisor or other employees of the Bidder.


2.11 Safety Rules and Standards at Site


The Bidder shall be responsible for the safety of its Technical Service Advisor. The Bidder 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 Bidder or the public.


a. Training


The Bidder shall ensure that the Technical Service Advisor has current training in;


1. First Aid and Cardio-Pulmonary Resuscitation (CPR);


2. Confined Space Operations and Confined Space Rescue for employees who may enter or work in a Confined Space as defined by WAC;


3. Electrical Hazard Recognition when appropriate;


4. Any other WAC requirement relevant to the work being done.


b. Additional Safety Requirements


The Bidder shall be responsible for the following requirements: 


1. Ensuring that the Technical Service Advisor comply with the Owner’s Health and Safety Plan, as well as other pertinent safety standards and rules;


2. 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;


3. Participate in daily job briefing and/or tailgate meetings. At such daily meetings, the Bidder shall provide the Owner's representative all relevant information on the work to be performed, its location, and the equipment to be used;


4. Participate in job site safety meetings on a regular basis as required by law. 

2.12 Site Specific Conditions


a. Shift Schedules


Bidder-scheduled work shifts are subject to a working day that shall commence at 7:45 AM and end at 4:15 PM, Monday through Friday, unless otherwise noted.


b. Meals and Accommodations


The Technical Service Advisor shall be responsible for providing his/her meals and accommodations at the jobsite.


2.13 Inspection


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 Bidder 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 Bidder of responsibility for meeting all requirements of this Specification.


If the Specification, the Owner's instructions, laws, ordinances, or any public authority, require any work to be specially tested or accepted, the Bidder 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 Bidder's expense, unless the Owner has unreasonably delayed inspection.


Reexamination of any work may be ordered by the Owner and, if so ordered, the work must be uncovered by the Bidder. 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 Bidder shall pay such cost.


2.14 Conflicting Information and Interpretation of Specification


Any person contemplating submitting a Bid 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 Bid. Changes to the Specification will be made only by formal addenda issued by the Buyer. The Owner will not be responsible for any other interpretation.


Where compliance with two or more standards is specified, the standards may establish different or conflicting requirements for minimum quantities or quality levels. Refer requirements that are different, but apparently equal, and uncertainties to the Owner for a decision before proceeding.


2.15 Bidder’s Schedules, Procedures, and Reports


a. Schedule


Four (4) weeks after Notice to Proceed, the Bidder shall provide for the Owner’s review and approval a detailed manufacturing schedule covering all items included in the Contract. 


The 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. 


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. 


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. 


The Bidder may provide submittals ahead of the dates specified in the Bidder’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.


b. Procedures


1. Field Installation Procedure


The Bidder shall submit, for the Owner’s review and approval, a detailed field installation procedure for all equipment provided by the Bidder. 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 Bidder’s estimate for the amount of time needed for each step of the procedure.


2. Drawing Updates 


The Technical Service Advisor shall document all approved changes to the Contract Drawings during installation, using red pencil, on the Contract Drawings. At the conclusion of the installation of each transformer bank, these “red-lined drawings” shall be reviewed by the Technical Service Advisor and the Owner to assure adequate and legible documentation of any changes, and the “red-lined drawings” submitted to the Owner. These drawings shall be submitted within five (5) days of commissioning each new transformer bank.


3.  Commissioning Procedure 


Four (4) weeks prior to delivery of the first transformer bank, the Bidder shall provide a written commissioning procedure for the Owner’s review, outlining the steps required for preparing the transformer for energization. The commissioning procedure shall contain specific instructions used to validate the operational performance of the transformer, for review by the Owner. The Owner will have twenty-one days (21) to review and return, with comments, if any, to the Bidder. If revisions to the test procedure are required, the Bidder shall make the revisions and resubmit within fourteen (14) days for review by the Owner. The Owner will have twenty one (21) days to review and the Bidder shall then have fourteen (14) days to revise and return to the Owner. The commissioning procedure shall be provided twenty-one (21) days prior to the delivery of the first transformer. 


After the transformer bank has been installed, the Owner's outage activities completed, and before the transformer bank is considered ready for commercial operation, the Bidder, along with the Owner's operator and representatives, shall verify 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 operation. At the conclusion of operational testing and checkout by the Owner, the transformer bank shall be ready for rated voltage no-load energization, and, after 24 to 48 hours, at the discretion of the Owner, released for commercial operation.


c. Reports 


Within 48 hours (2) days after initial energization of each transformer bank, the Bidder 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 Bidder’s original installation procedure.


3. GENERAL DESCRIPTION


Two of the transformers provided in this contract will be installed at North. SCL has only one transformer with LTC on this site out of total three. Upon installing these two transformers being ordered here, all three transformers will have LTCs and they all will be paralleled. 

4. APPLICABLE STANDARDS


Where references to the following standards are made without revision date or superseded in these specifications, the latest active revision dates shall apply.


4.1 Equipment Standards

The transformers, neutral reactors, component parts, and accessories 
thereof, shall be designed, manufactured, equipped, and tested in accordance with the following or latest active standards and guides:


All screws, bolts, nuts and bolt heads, and all pipe and conduit, including the fittings thereof, shall be American Standard size, type, and thread. Items not normally accessible to the Owner may be of Metric Standard size, type, and thread, provided a note is placed on the drawings stating Metric sizes are used internally.


IEEE Std. C57.12.00.  IEEE Standard General Requirements for Liquid-Immersed Distribution, Power, and Regulating Transformers.


ANSI C57.12.10.  American National Standard for Transformers—230 kV and Below 833 / 958 through 8333 / 10 417 kVA, Single-Phase, and 750 / 862 through 60 000 / 80 000 /100 000 kVA, Three-Phase Without Load Tap Changing; and 3750 / 4687 through 60 000 / 80 000 / 100 000 kVA with Load Tap Changing— Safety Requirement.


IEEE Std. C57.12.70.  IEEE Standard Terminal Markings and Connections for Distribution and Power Transformers.


IEEE Std. C57.12.80.  IEEE Standard Terminology for Power and Distribution Transformers.


IEEE Std. C57.12.90.  IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating Transformers.


IEEE Std. C57.13.  IEEE Standard Requirements for Instrument Transformers.


IEEE Std. C57.13.1.  IEEE Guide for Field Testing of Relaying Current Transformers.


IEEE Std. C57.13.2.  IEEE Standard Conformance Test Procedure for Instrument Transformers.


IEEE Std. C57.13.5.  IEEE standard for Performance and Test Requirements for Instrument Transformers of a Nominal System Voltage of 115 kV and Above   

IEEE Std. C57.13.6.  IEEE Standard for High-Accuracy Instrument Transformers 

IEEE Std. C57.13.3.  IEEE Guide for Grounding of Instrument Transformer Secondary Circuits and Cases.


IEEE Std. C57.16.  IEEE Standard Requirements Terminology and Test Codes for Dry-Type Air-Core Series-Connected Reactors 


IEEE Std. C57.19.00.  IEEE Standard General Requirements and Test Procedure for Outdoor Power Apparatus Bushings.


IEEE Std. C57.19.01.  IEEE Standard Performance Characteristics and Dimensions for Outdoor Apparatus Bushings.


IEEE Std. C57.19.100.  IEEE Guide for Application of Power Apparatus Bushings.


IEEE Std. C57.98.  IEEE Guide for Transformer Impulse Tests.


IEEE Std. C57.100.  IEEE Standard Test Procedure for Thermal Evaluation of Liquid-Immersed Distribution and Power Transformers

IEEE Std. C57.104.  IEEE Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers

IEEE Std. C57.106.  IEEE Guide for Acceptance and Maintenance of Insulating Oil in Equipment.


IEEE Std. C57.109.  IEEE Guide for Liquid-Immersed Transformer Through-Fault-Current Duration

IEEE Std. C57.119.  IEEE Recommended Practice for Performing Temperature Rise Tests on Oil-Immersed Power Transformers at Loads Beyond Nameplate Ratings

IEEE Std. C57.120.  IEEE Loss Evaluation Guide for Power Transformers and Reactors

IEEE Std. C57.131.  IEEE Standard Requirements for Load Tap Changers.


IEEE Std. C62.11.  IEEE Standard for Metal-Oxide Surge Arresters for Alternating-Current Power Circuits.


IEEE Std. C62.22.  IEEE Guide for the Application of Metal Oxide Surge Arresters for Alternating Current Systems.


IEEE Std. 693.  IEEE Recommended Practice for Seismic Design of Substations.


ASTM D3487-00.  Standard Specification for Mineral Insulating Oil Used in Electrical Apparatus.


4.2 Operational Standards


The transformers, neutral reactors, component parts, and accessories 
thereof, shall be capable of being installed and operated in accordance with the following or latest active standards and guides:


IEEE Std. C57.91.  IEEE Guide for Loading Mineral-Oil-Immersed Transformers.


IEEE Std. C57.93.  IEEE Guide for Installation of Liquid lmmersed Power Transformers.


ANSI/IEEE C2.  National Electrical Safety Code (NESC).


WAC Chapter 296-45.  Administrative Code of the State of Washington - Safety Standards for Electrical Workers.


WAC Chapter 296-46B.  Administrative Code of the State of Washington - Electrical Safety Standards, Administration, and Installation.


WAC Chapter 296-155.  Administrative Code of the State of Washington - Safety 


In the event of a contradiction between the industry standards and the provisions of the specifications, the manufacturer shall request and receive a written clarification from SCL before proceeding with the work.


5. SERVICE CONDITIONS


The equipment specified herein shall be suitable for varying duty under the following service conditions:


a. Ambient temperature range: -25 degrees Celsius to +40 degrees Celsius.


b. Altitude: Less than 3,300 feet above mean sea level.


c. Humidity: Relatively high, requiring specific means for minimizing condensation in all compartments of the transformer.


d. Wind load: 85 miles per hour, exposure C.


e. Snow load: 25 pounds per square foot.


f. IEEE Std. 693 latest active revision Seismic requirement: See Section 6.11.2.


g. Cooling Designation: Oil-immersed, self-cooled/forced-air-cooled/forced-air-cooled (Class ONAN/ONAF/ONAF).


h. Transformer Category: Category IV, Three Phase (kVA) Above 30,000.


i. ASCE/SEI 7-05 Minimum Design Loads for Building and Other Structures 


6. TRANSFORMER REQUIREMENTS


The transformers furnished in this specification shall be three-phase, three winding, 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. All transformers shall not exceed the dimension limits shown in Appendix C, Maximum Dimensions for Transformer Foundation. 


6.1 Ratings and Electrical Characteristics


The ratings and electrical characteristics of the transformers shall be as follows:


1. Continuous rating at 65 degrees Celsius, Three-Phase:


a. Self-cooled




54,000 kVA*


b. Forced-air-cooled (first stage)


72,000 kVA*


c. Forced-air-cooling (second stage)

90,000 KVA*


2. Frequency





60 hertz


3. Number of Phases




Three (3)


4. Rated Voltage and Connections


a. High Voltage, Primary winding


121,000 volts grounded Y


b. Medium Voltage, Secondary winding

27,240 volts grounded Y


c. Low Voltage, Tertiary winding


14,200 volts, delta 


The Delta Tertiary shall be sized between 30% and 40% MVA of the largest winding. The Delta Tertiary shall also be sized to handle and protect itself from any fault on any terminal of the transformer.


The system of insulation shall be such as to permit operating continuously with a resulting temperature rise of not more than 65 degrees Celsius average conductor temperature above 30 degrees Celsius ambient with normal life expectancy per ANSI/IEEE C57 Standards.


5. Impedance at 100MVA Base


a. Positive and Zero Sequence Impedances:


1. For Bid Item 1 (North Substation):


a. Positive Sequence Impedance 121/27.24kV and @ 100 MVA Base:

Z​1, H-X equal to 21.92%


b. Zero Sequence Impedance @ 100 MVA Base:


Z0, H-X must be greater than or equal to 85% of positive sequence impedance


b. Impedance Tolerances


Within five percent (+/-5) % of Values


In the attachment, values for actual impedances of transformers that the two transformers in this specification will be connected in parallel with can be referenced. Bank 54 is installed at North Substation.

6. Angular Displacement



HV in phase with MV









HV leads LV by 30 degrees


7. Neutral Reactor 


The transformer shall be supplied with a neutral reactor located in the medium voltage secondary side neutral terminal. The reactor shall be suitable for outdoor use and mounted on the transformer case. The reactor shall be provided with a shunt arrester for protection against transient overvoltages. The reactor shall meet the following requirements listed below.


a. Rating and Characteristics: 


1. Basic Impulse Level 



≥ 200 kV


2. Voltage and Class



34KV, Station Class


3. Impedance 




0.5 Ω


4. Frequency




60 Hertz


5. 10-Second Current Rating


10,000 Amperes


6. Continuous Current Duty


500 amperes, 80° C rise


7. Inductance




determined by the manufacturer


8. Shunt Arrester Rating


same rating as the 27,240kV terminals


8. Insulation Class and Impulse Levels


a. Basic Impulse Level 


1. Line Ends of 121kV or Primary Voltage Winding


≥550 kV


2. Neutral End of 121kV or Primary Voltage Winding

≥110 kV


3. Line Ends of 27.24kV or Secondary Voltage Winding

≥200 kV


4. Neutral End of 27.24kV or Secondary Voltage Winding

≥200kV


5. Line Ends of 14.2kV or Tertiary Voltage Winding


≥110kV


9. Taps in High Voltage Windings


a. Percent of High Voltage





+/- 10 percent


b. Number of Taps






at least 32 steps 


1. 16 steps of 5/8% above 121kV


2. 16 steps of 5/8% below 121kV


c. Type






On-Load tap-changing


6.2 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.


6.3 Insulation Class and Impulse Levels


The BIL (basic impulse level) of the 121-KV windings shall be not less than 550-kV at the line end (H1, H2, H3), and shall be not less than 110-kV (15kV class) at the neutral end (H0). 


The BIL (basic impulse level) of the 27.24-kV windings shall be not less than 200-kV (34.5-kV class) throughout (X1, X2, X3, X0).


The BIL (basic impulse level) of the 14.2-kV delta windings shall be not less than 110-kV (15-kV class) throughout (Y1, Y2, Y3).


The transformers shall be designed to be capable of withstanding IEEE Standard dielectric tests, as specified in Section 6.12.8 corresponding to the specified winding insulating levels.


6.4 Impedances


The percent impedances shall be at rated current at a base of 54 MVA (three-phase) at the self cooled rating in accordance with the IEEE Standard.


The transformers described in this Specification will not initially be connected for parallel operation, the Owner reserves the option for future parallel operation. Therefore, the impedance between all transformers provided under this Specification shall not vary by more than five (5%) percent from one to the other.


The interwinding impedance values shall be such as to limit fault current in the Primary (121kV), Secondary (27.24kV) and Tertiary (14.2kV) voltage windings in accordance with the short-circuit capability requirements of Section 6.7 Windings.

6.5 Overload Capacity


1. Loading


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.”


The transformer and all its components shall have the thermal capability for normal life expectancy loading, planned loading beyond nameplate, and long-time emergency loading when operating under all respective conditions and limitations set forth in Section 9 of IEEE Standard C57.91. 


The transformer and all its components shall have the thermal capability for normal life expectancy when operating at Zero degrees Celsius ambient temperature with a load of 115 MVA for 16 hours and a load of 80 MVA for 8 hours, repeated continuously. The transformers shall also be designed to carry a load of 167 MVA for 30 minutes at 30 degrees Celsius with a loss of life of not more than 0.25 percent. These loadings are within the capability tables of the IEEE Standard C57.91.


The following data shall be supplied in the Certified Test Report (Section 7.2) from load tests on each one of the furnished transformers. This data is defined in the “List of Symbols” section of IEEE Standard C57.91.


g(fl) = hottest spot conductor rise over top-oil temperature at full-load


0  = 
Thermal time constant of the transformer


C  =  
Thermal capacity of the transformer


fl  = 
top-oil rise over ambient temperature at rated load


R  = 
ratio of load loss at rated load to no-load loss


2. 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. 

6.6 Core


The transformer core shall be constructed of high quality, non-aging, cold-rolled, grain-oriented steel especially suited for the purpose. 


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. A core grounding strap accessible from a cover manhole shall be provided on core form and shell form transformers that utilize an insulated core. 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. 


6.7 Windings


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, medium-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. 


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. Winding base currents shall be as defined in IEEE Standard C57.12.00. 


The arithmetic sum of the loads on the tertiary-voltage and medium-voltage windings will never exceed the capacity of the high-voltage winding.

6.8 Taps


Each transformer shall be equipped with an on-load tap changer for changing connections to the taps in the primary high-voltage windings (121kV) to maintain a constant voltage of 27.24kV on the secondary medium-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 121kV primary winding. No other make of tap changer is acceptable. 


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 121kV. The transformer shall be capable of delivering rated and overload volt-amperes and current at all tap positions.


The transformer shall be provided with all necessary controls for parallel operation of three transformers with on-load tap changing equipment using the circulating current, delta VAR, auto-synchronization, and master follower methods of transformer paralleling, as well as independent transformer control operation.


6.9 Voltage Control Paralleling Equipment for Three Transformers


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 Marathon 600 terminal blocks that will allow maintenance, testing and isolation.


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 Marathon 600 terminal blocks that will allow maintenance, testing and isolation.


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. 


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 Marathon 600 terminal blocks that will allow maintenance, testing and isolation. 


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 Marathon 600 terminal blocks that will allow maintenance, testing and isolation. 


All devices, test switches and terminal blocks shall be installed in the transformer control cabinet.


6.10 Audible Sound Level

Sound level measurements shall be taken at the factory with the transformers energized at rated voltage and frequency at no-load. All fans shall be in operation as appropriate for second stage forced-air cooling and the measurements shall be taken with the tap changer on the principal tap and in accordance with the conditions outlined in Section 13 of IEEE Standard C57.12.90. Audible sound level shall be less than seventy (70) decibels (A-weighted) under these conditions.


6.11 Distinctive Features of the Transformers


The transformers to be furnished shall be provided with, but not necessarily be limited to features normally associated with power transformers furnished in accordance with the noted Standards, and shall include the distinctive features noted herein.


6.11.1 Size and Appearance


It is desired that the transformers exhibit low silhouette and that the accessories and appurtenances on the tanks be arranged as indicated in Figure 1. The primary, secondary and neutral bushings shall be mounted on the top tank cover. The tertiary bushings shall be located on the transformer as shown in Figure 1. Phasing shall be as shown in Figure 1 and as outlined in IEEE standards.


In keeping with the importance of physical size and appearance, designs for attainment of the required operating sound level, as defined in Section 6.10, shall not make use of either a separate, free-standing sound enclosure or attachment, such as sound-absorbing sheets, curtains, baffles, blankets, or any other external device that is not a basic part of the main tank structure.


[image: image1.emf]

Figure 1: Transformer orientation and outline diagram

6.11.2 Seismic Requirements for Transformers


a. The transformer shall comply with the requirements of IEEE Standard 693 high seismic qualification level and addition to requirements of this section.  The more severe requirement shall govern the design.

b. 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.  

c. Seismic Qualification


1. Qualification of Transformer Tank and Tank Appendages.  

a. The seismic qualification procedure shall be according to the Static Analysis requirements of IEEE Standard 693 Annex A.1.3.1.  


b. 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 overturning demand shall be as follows:


1. (1+0.4)*D (down vertical) +/- 0.5*D(horizontal) x height (base to CG) 

2. (1-0.4)*D (uplift vertical) +/- 0.5*D(horizontal) x height (base to CG) 

c. Appendages such as radiators, surge arresters, control cabinets, etc. shall be analyzed using the same values multiplied by 3.  Base of appendage shall be considered as point of lowest connection.


d. Calculations and free body diagrams shall be provided per Sections D.4.2 and A1.3.1 clearly indicating earthquake loads on components, attachments and connections.


e. Connecting elements transferring loads to the foundation shall be designed using the same values multiplied by 2.


2. Qualification of Transformer Bushings  


a. Bushings shall be qualified by static pull test, as specified in A.1.2.4.


3. Qualification of Current Transformers


a. Current Transformers shall be qualified by dynamic analysis, as specified in A.1.3.3.


4. Qualification of Surge Arresters


a. Surge arresters shall be qualified according to the requirements of Annex K, except with loading modified per this section.


d. Acceptance Criteria


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 Section D.5.1 and D.5.2 are satisfied.


e. Submittals


1. A Seismic Test – Qualification Report conforming to Section A.6 and Annex S shall be signed by a qualified specialist and submitted for review by Seattle City Light within 65 days of award of contract. 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.


2. A Seismic Analysis Report shall be signed by a qualified specialist and submitted for review by Seattle City Light within 65 days of award of contract. The report (using English units) is to include; calculations, seismic outline drawing, charts, and all records required in this specification.


f. Statement of Responsibility


As part of the bid submittal the transformer supplier shall submit a written statement of responsibility to Seattle City Light. The statement of responsibility shall contain the following:


1. Acknowledgment of awareness of the special requirements contained in this seismic specification.


2. Acknowledgment that control will be exercised to obtain conformance with the requirements of this specification section.


3. Provide references of at least (3) transformer projects in recent history where design and testing conformed to the seismic requirements of IEEE Standard 693.


4. Identification and qualifications of the person(s) who will be performing testing and analysis as required in this specification.


6.11.3 Tanks


a. Construction


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. 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.


At the option of the Bidder, 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.


Connection design of radiator to body of transformer shall be in conformance with IEEE 693 Section D.5.1.e.  The radiator shall not be supported on the foundation.


b. 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.


c. 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.


d. 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.


e. Provision for Fall Protection


Workers will be accessing the top of the transformer and require fall protection provisions. The bidder 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 sketch in Appendix D, Sample of Fall Protection Plates on a Transformer.


6.11.4 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 locate 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.


6.11.5 Provisions for Handling


a. 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 areas for entrapment of foreign debris.


b. 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.


6.11.6 Bushings


a. General


Each transformer shall have three (3) high-voltage, one (1) high voltage neutral, three (3) secondary voltage, one (1) secondary neutral, and three (3) tertiary voltage leads brought out from the tank through bushings. All bushings shall be manufactured and tested in accordance with IEEE Standard C57.19.00 and IEEE Standard C57.19.01. They shall be capable of withstanding the standard tests for their respective insulation classes as specified in these IEEE Standards for apparatus bushings. Color shall be ANSI gray. All bushings of the same voltage and current rating shall be interchangeable. All 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. All bushings shall be gas tight and oil tight and shall seal gas tight and oil tight on the transformer tank. All bushings shall be of recent American manufacture, shall be of a type and style currently manufactured product of the bushing manufacturer. All bushings shall be designed for outdoor service in a heavily polluted area, and the minimum creepage distance shall be sized accordingly.


Each of the bushings shall be manufactured by P-CORE. 


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.


All bushings shall be bottom connected with bushing to winding lead connections located inside the main tank, if applicable. All bushings shall be located on the transformer tank as indicated and positioned in Figure 1 in order to connect to the existing station bus terminals without modification. Any requests to modify the location of the bushings shall be referred to and approved by the Owner prior to manufacture.


Bushing seismic qualification shall be as specified in Section 6.11.2.



b. Primary Bushings

The high voltage primary winding bushings shall be connected to the 121-kV source terminals. The primary bushings shall be bottom connected, draw-lead type is preferable, if applicable, 138KV insulation-class, rated not less than 800 continuous amperes, and a minimum BIL of 650 kV.


c. 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, 15KV insulation-class, rated not less than 3000 continuous amperes, and a minimum BIL of 110 kV.


d. Secondary Bushings


The medium voltage secondary winding bushings shall be connected to the 27.42-kV line terminals. The secondary bushings shall be bottom connected, 34.5kV insulation-class, rated not less than 3000 continuous amperes, and a minimum BIL of 200 kV.


e. Secondary Neutral Bushings


The secondary 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 secondary neutral bushing shall be bottom connected, 34.5KV insulation-class, rated not less than 3000 continuous amperes, and a minimum BIL of 200 kV.


f. Tertiary Bushings

The low voltage tertiary winding leads shall be used for harmonic suppression and shall be brought out with three terminals, one for each corner of the delta winding. Two terminals shall be used for transformer auxiliary supply power and the third shall be grounded by a removable strap bolted to the tank. The low voltage tertiary winding bushings shall be connected to the 14.2-kV line terminals. The tertiary bushings shall be bottom and horizontally connected, 25kV insulation-class, rated not less than 2000 continuous amperes, and a minimum BIL of 150 kV.


Table 1: Bushing Characteristic


		Phase




		PCORE  Catalog No. or equal

		Nom Sys Volts


L-L (kV)

		Insulation Class (kV)

		BIL (kV)

		Current (Amp)



		H

		POC650G0800S

		115

		138

		650

		800



		H0

		B89131-70

		15

		15

		110

		3000



		X

		B88832-70

		27

		34.5

		200

		3000



		X0

		B88832-70

		27

		34.5

		200

		3000



		Y

		B89221-40-70

		14.2

		25

		150

		2000





Note: Add -03 for horizontal mounted tertiary bushings.


6.11.7 Terminal Connectors and Test Terminals

The primary high voltage 121-kV terminals shall be copper, drilled to NEMA 4-hole spade connectors, with flat surfaces compatible with aluminum connectors and rated a minimum of 800-Amperes continuous current. The secondary medium voltage 27.24-kV terminals shall also be drilled to NEMA 4-hole spade connectors, with flat surfaces compatible with copper connectors and rated for 3000-Amperes continuous current. The tertiary low voltage 14.2-kV terminals shall also be drilled to NEMA 4-hole spade connectors, with flat surfaces compatible with copper connectors and rated for 2000-Amperes continuous current. All contact surfaces of external terminals shall be silver-plated, using pure silver free of copper. 

All primary and secondary bushings shall be provided with power factor test terminals rated at 3000 Amperes with NEMA 4-hole connectors at the top and bottom of the test terminals. PCORE Type 2 test terminal catalog number 63037-70 is preferable.

6.11.8 Transformer Core Ground


An accessible opening shall be made available on the top portion of the transformer tank to permit core ground measurements after the transformer is filled with oil.


Core Ground test provisions shall be provided and shall have a minimum insulation rating of 15kV.

6.11.9 Current Transformers (CTs)

All current transformers shall have a dual rating with an accuracy class of (relay)C800/0.3B1.8(meter), a continuous thermal current rating factor of 2.0, and be manufactured in accordance with IEEE Standard C57.13. All current transformers are used to provide line current to external relaying and metering devices. All CTs shall be mounted inside the main tank of the transformer and below the flange of the bushings. Minimum requirements for the current transformers shall be as shown in Table 2. All CTs shall be wired and terminated with shorting type terminal blocks in the transformer control cabinet.


Current Transformer seismic qualification shall be as specified in Section 6.11.2.

a. Primary Bushing CT’s


Two 2000:5 ampere multi-ratio bushing-type current transformers shall be mounted on each of the 121-kV line bushings.  


b. Primary Neutral Bushing CT


One 300:5 ampere multi-ratio bushing-type current transformer shall be mounted on the neutral of the 121-kV line bushing and shall have the minimum taps for the following ratios, 300:5, 250:5, 200:5, 150:5, 100:5 and 50:5.


c. Secondary Bushing CT’s


Two 3000:5 ampere multi-ratio bushing-type current transformers shall be mounted on each of the 27.24-kV line bushings.  


d. Secondary Neutral Bushing CT


One 800:5 ampere multi-ratio bushing-type current transformer shall be mounted on the neutral of the 27.24-kV line bushing and shall have the minimum taps for the following ratios, 800:5, 600:5, 500:5, 400:5, 300:5, 200:5 and 100:5.


e. Tertiary Bushing CTs


Two 2000:5 ampere multi-ratio bushing-type current transformers shall be mounted on each of the 14.2-kV line bushings.

Table 2: Current Transformers Specification for Bushings

		Characteristic

		Bushing Type



		

		H

		HO

		X

		XO

		Y



		Current Ratio Ratings (A) Multi-Ratio with Secondary Taps as specified in IEEE Standard C57.13 Table 8.

		2000:5


with standard secondary taps

		300:5


with the following secondary taps:


250:5


200:5


150:5


100:5


50:5

		3000:5 with standard secondary taps

		800:5


with the following secondary taps:


800:5


600:5


500:5


400:5


300:5


200:5


100:5

		2000:5


with standard secondary taps



		Accuracy Class

		(relaying) C800/0.3 B1.8 (metering)



		Continuous Thermal Current Rating Factor

		2.0



		Quantity

		2 each phase

		1

		2 each phase

		1

		2 each phase





6.11.10 Grounding Pads


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, and 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.

6.11.11 Surge Arresters


All windings shall be protected by gray, 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. All the arresters supplied with the transformer shall have protective characteristics that are equal to or better than those specified in Table 3. The arresters shall have an energy capability of not less than the kJ/kV arrester rating and shall have a pressure relief capability such that failed arresters will withstand fault current rating in amperes or greater without violent disintegration.

Three terminals of the 14.2kV tertiary delta winding shall be provided with surge arresters connected from said terminals to ground. 


Surge arrester seismic qualification shall be as specified in Section 6.11.2.

The arresters shall be one of the following style:

a. ABB type PEXLIM Q, or


b. GE Tranquell, or 

c. Ohio Brass PVL/PVN

Table 3: Surge Arrester Protective Characteristics


		Characteristic Descriptions 

		Primary Terminals (121-kV) 

		Secondary Terminals (27.24-kV)

		Tertiary Terminals (14.2-kV)



		MCOV (kV)

		≥76 

		≥17 

		≥17 



		TOV(one sec) (kV)

		≥109

		≥24 

		≥24



		Energy Capability (kJ/kV of MCOV)

		≥8.9 

		≥4.9 

		≥4.9 



		Front of Wave (FOW) for .5us current wave crest @ 10 kA (kV)

		≤249  

		≤59.1

		≤59.1



		Lightning Impulse Protective Level (LPL) for 8x20us current wave @:

		



		1.5 kA (kV)

		≤190 

		≤44.8

		≤44.8



		3 kA (kV)

		≤212 

		≤46.9

		≤46.9



		5 kA (kV)

		≤219 

		≤48.9

		≤48.9



		10 kA (kV)

		≤231 

		≤52.3

		≤52.3



		20 kA (kV)

		≤254 

		≤58.7

		≤58.7



		40 kA (kV)

		≤284 

		≤67.2

		≤67.2



		Switching Impulse Protective Level (LPL) for minimum 45us current wave @ 500 A (kV)

		≤189 

		≤41.4

		≤41.4



		Pressure Relief (kA Symm.)

		≥80 

		≥65

		≥65



		Housing BIL (kV)

		≥550 

		≥200

		≥110



		Creepage Distance for High Pollution Level (mm)

		3344 

		748 

		 





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.


Details of surge arresters to be supplied shall be provided. These include manufacturer, catalog number, and characteristics.


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. 

6.11.12 On-Load Tap Changer


a. On-Load Tap-Changing Equipment (OLTC)


Each transformer shall be equipped with an automatic on-load tap changer for changing connections to the taps in the high-voltage windings. Taps will be changed when the transformer is energized and loaded. 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. 


The on-load tap changing equipment shall be made by Maschinenfabrik Reinhausen,  Vacutap type OLTC.


The high-voltage tap-changing equipment shall provide for ±10 percent automatic adjustment with sixteen 5/8 percent steps above, and sixteen 5/8 percent steps below 121kV. The transformer shall be capable of delivering rated and overload volt-amperes and current at all tap positions.


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.


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:


a. 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.


b. Maintenance information shall be included in the instruction manuals and provided with the transformer. The oil preservation system shall be provided which is 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 Marathon 600 terminal blocks in the transformer control cabinet.


c. 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.


d. 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.


e. One magnetic oil-level gauge with two adjustable contacts (low and high level) 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 4-20 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 Marathon 600 terminal blocks in the transformer control cabinet.


f. 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 4-20mA 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 Marathon 600 terminal blocks in the transformer control cabinet. 


g. 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 Marathon 600 terminal blocks in the transformer local control cabinet. 


h. All contacts shall be wired and terminated in Marathon 600 terminal blocks in the transformer local control cabinet.


2. Motor-Driven Mechanism.  


The motor drive mechanism shall be a Reinhausen type ED and have the following features:


a. 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. 


b. 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. 


c. 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.


d. 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.


e. 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 Dynamics Rating 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.


f. 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.


g. All external and Owner connections to the motor drive unit shall be wired and terminated on Marathon 600 terminal blocks in the transformer control cabinet.


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 (38.1 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:


a. 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.


b. 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 ED.


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. 


c. Provision shall be made for isolating facilities that permit the application of a test voltage to adjust the voltage level and band width.


d. Switching shall provide for automatic operation, and/or non-automatic raise-lower operation with intermediate off positions.


e. A line-drop compensator shall be supplied with adjustable resistance and reactance elements to permit compensation for line drop caused by load current fluctuations.


f. Potential terminals for reading the voltage supplied to the automatic control equipment by the potential source shall be provided.


g. 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.


h. The Owner will furnish a voltage transformer for the supply of power to the control circuit for 120V single phase AC, 60 Hz.


i. 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.


j. 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.


k. 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.


4. 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:


a. 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".


b. 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.


c. 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.


5. Operation Counter.  


An operation counter shall be provided to register the accumulated number of tap‑changer operations performed.


6. 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.


6.11.13 Service and Control Power


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 provided. After a written approval from the Owner, the manufacturer may proceed with the manufacturing of the control panel.

1. AC Power


The AC power supply for all devices except cooling systems (such as heaters, utility outlets, and compartment lighting) furnished with the transformer shall be supplied from a protected 208Y/120 VAC, 3-phase, 4-wire, 60Hz, source furnished by others. The 120VAC service for any controls device shall be electrically isolated and separated from the fan motor system or any other power system that may affect the performance of the control circuit. 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 Marathon, type 6000, terminal blocks to be connected externally by the Owner.  


2. DC Power


The DC control power for energizing control devices, critical electronic components, and all alarm circuits will be supplied from a 125-volt station battery to be furnished by the Owner. The DC power system is designed for non-grounded operation and, therefore, all control and alarm devices furnished with the transformer shall be compatible with such a DC system.


3. Loss of DC Relay “ANSI Device No. 27D”

A Loss of DC relay shall be provided to monitor DC control power. A minimum of two (2) normally open and two (2) normally closed contacts shall be provided by the relay. The contacts shall be wired and terminated onto a Marathon, type 600 terminal blocks in the transformer control cabinet for the Owner’s connections.

6.11.14 Control Cabinet


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. 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 Bidder shall be terminated at devices or connection boxes and at the terminal cabinet in tapped holes having not less than 3-1/2” 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.

One 100-watt, 120-volt, incandescent lamp and porcelain socket or equivalent fluorescent fixtures, 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 125-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. 


6.11.15 Control System Equipment


Each transformer shall include the following control and protection equipment.


1. Fiber Optic Sensors for Temperature Measurements


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 done using fiber optic sensors, meeting the following criteria:


a. 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 fourteen probes be installed inside the transformer, out of which ten are to be connected to the monitoring system and remaining four are to be kept as standby probes to be connected to the monitoring unit in case of the need to change the corresponding probe.


b. Fourteen (14) probes shall be installed with 10 installed and four spares. Six (6) probes shall be installed, two in each phase / winding, at the hottest spots of each of the phase windings. 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 shall be in the top and bottom inside of the transformer for measuring top and bottom oil temperature with appropriate mounting. 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. One (1) probe shall be in the OLTC inside of the OLTC tank for measuring oil temperature with appropriate mounting. One (1) probe 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.


c. 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 have 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.


d. 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.


e. 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.


f. 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 a minimum of 10 feedthroughs 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.


g. 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


h. Fiber optic provider must be fully ISO 9001:2008 certified 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.


i. 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.


j. Measurement temperature range of the system should be -30°C to +230°C & accuracy of ± 2°C with no recalibration required and should use a long life red LED as light source.


k. The controller shall be housed in cooler control cubicle or in a separate enclosure having degree of protection IP 56.


l. 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.


m. The system manufacturer shall have field service organization to assist the factory and end user in operation and settings as may be needed.


n. 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


2. Thermal Monitoring, Control, and Communications (CTMS) Device “ANSI Device No. 30”


Each transformer cooling and thermal system shall be controlled by a Dynamic Ratings E3-9200 transformer management system meeting the following requirements:

a. Control: cooling control.


b. Monitor: provide comprehensive monitoring of the Windings and the LTC.


c. Analyze: evaluate the measured and calculated values to identify abnormal conditions and generate alarms accordingly.


d. Recommend: provide specific recommended operator actions and/or operator warnings in response to any condition alarm. 


e. Diagnose: a data diagnostic software tool shall be provided for root cause analysis of active alarm conditions.


f. Manage: provide pass through communication for sensor IED’s connected to the CTMS.


The CTMS must operate as a single integrated system designed, supplied, and supported including warranty 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 parameters to be monitored for the health assessment of the transformer shall be:


a. The Windings:


1. Dissolved Hydrogen and Carbon Monoxide in the oil, as the key gases for the detection and tracking of the faults as well as Dissolved Water Content in the oil using inputs from the Kelman MiniTrans device.


2. Winding Temperature Monitoring.


3. Oil Temperature Monitoring.


4. Partial Discharge in the windings.


5. Load Monitoring.


6. Calculation of the transformer’s dynamic maximum rating.


7. Calculation of the top and bottom oil temperature to verify cooling system efficiency.


8. Insulation loss of life calculations.


9. Moisture modeling using inputs from the Kelman Minitrans device.


b. The LTC:


1. Motor Current


2. Tap Position


3. Time since last through neutral


4. LTC operation counter for each individual Tap Position and each physical contact.


5. LTC contact wear


6. Delta Temperatures



c. Control Functions:


1. Cooling System Control  


The Comprehensive Transformer Management System (CTMS) shall provide a single comprehensive solution for monitoring all of the critical aspects of the transformer through one system.  


The monitoring of the temperatures, LTC health, bushing health and partial discharge shall all be accommodated through one product to ensure maximum inter-compatibility and integration. The Dissolved Gas-in-oil monitoring features shall be provided by a separate device but must provide a digital communication link to the main CTMS. Through a single connection to the CTMS, it must be possible to access the monitored variables and diagnostic status of all aspects of the transformer. The CTMS must also provide a built-in web server with graphical representation of all aspects being monitored.


The CTMS shall be wired to allow monitoring of all transformer analog values, ancillary components and alarms. Tripping functions from ancillary devices, if required, shall be wired directly to the relay or ancillary device monitoring the function with the transformer management system wired to monitor the status of the device only.  Tripping functions related to the thermal monitoring of the transformer, if required, shall be provided by the transformer management system.  


The following sections specify the detailed requirements for all components of the CTMS:


a. Direct Online Monitoring of Temperatures of oil and windings


CTMS Module for Fiber Optic Transformer Winding Temperature Monitor and Controller 


The CTMS shall include a module for fiber-optic high voltage transformer winding temperature monitoring utilizing fiber optic probes and shall meet the following minimum specifications: 


1. The system offered shall be provided as an optional expansion module to the main CTMS system.  


2. All values measured by the fiber optic module shall be shown in the comprehensive CTMS web pages.


3. Provide direct real-time measurement of transformer winding temperature using fiber optic probes.


4. The monitoring system shall be electrically isolated from the transformer winding sensors


5. Temperature measurement range shall be from -30°C to 200°C


6. The monitoring system module shall maintain all measurements in digital form with no conversion from digital to analog causing loss of accuracy.  


7. Monitoring system accuracy shall be ±2 °C with no calibration required


8. The light source must be LED based and not require replacement 


Fiber Optic Temperature Monitoring Probes shall meet the following minimum specifications:


1. Temperature probes shall be able to be completely immersed in hot transformer oil 


2. Temperature probes shall withstand exposure to hot Kerosene vapor during the transformer insulation drying process 


3. Probes shall provide complete electrical isolation between the probes, tank wall penetrator feedthroughs and the high voltage winding being monitored 


4. Probes shall include all required connecting hardware to attach to tank wall feedthrough 


5. Probes shall connect to each side of the tank wall feedthrough with threaded or ST connections Temperature probes shall be 200pm all silica, double PFA or PTFE Teflon® jacketed, fiber with perforated outer jacket or longitudinal slit to allow complete oil filling and white or colored Teflon® protective Helix wrap for improved visibility and mechanical strength (for Rugged Probes') Probes shall be "X" meters in length (specify 2, 4, 6, 8 or 10 meters)


Tank Wall Penetrators (TWP) / Adapter Plate / Extension Cables


The following accessories shall be supplied:


1. Tank wall penetrators shall be provided for connection of fiber optic probes.  Penetrators shall be fabricated from stainless steel with NPT pipe thread or welded on the adapter plate assembly 


2. Tank wall penetrators shall be compatible with the fiber optic transformer winding temperature probes Adapter plate shall be provided with four mounting holes of NPT pipe thread for tank wall penetrators. Fiber optic extension cables compatible with the tank wall penetrators and winding temperature monitoring system shall be provided.


3. Fiber optic extension cables shall include all required connecting hardware to attach to tank wall penetrator.


b. Thermal Monitoring


Measured Analog Values


1. Direct Winding Temperature with fiber optic probes provided for the windings as specified in section B.


2. Top Oil Temperature shall be monitored using a PT-100 RTD installed in a thermal well located below the low oil level line but as high as possible to ensure a representative top oil temperature


3. Main Tank Temperature (only required if monitoring LTC differential temp) shall be monitored using a PT-100 RTD installed in a thermal well at the same height as the LTC temperature sensor and within 36 inches of the LTC barrier wall.


4. LTC Tank Temperature (only required if monitoring LTC differential temp) shall be monitored using a PT-100 RTD installed in a thermal well at the same height as the Main Tank temperature sensor and within 24 inches of the LTC barrier wall.


5. Ambient Temperature shall be monitored using a PT 100 RTD mounted in a Dynamic Ratings Ambient Temperature Radiation Shield.  Ambient temperature RTD 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.


Calculated Values


1. 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.  


2. Calculated Ultimate Winding Hot Spot Temperatures based on the thermal model for the transformer and the cooling system health. 


3. Calculated Top Oil Temperature based on the thermal model of the transformer and the cooling system health.


4. Calculated Ultimate Top Oil Temperature based on the thermal model of the transformer and the cooling system health.


5. Current Insulation Aging Rate and Accumulated Insulation Aging based on the measured or calculated winding hot spot temperatures. 


6. Transformer Dynamic Rating Calculations providing:


a. Maximum Safe Load Limit based on present ambient temperature and the cooling system health.


b. Estimated Time Remaining based on the cooling system health and ambient temperature before the transformer thermal limits are reached.


c. Time for load calculation


d. Load for time calculation


Load Monitoring


1. Each of the three phase load currents from the secondary side of bushing mounted CT’s shall be monitored by the transformer management system.   


2. Each of the three phase voltages from the secondary of a user supplied voltage transformer(s) shall be monitored by the transformer management system.  


3. 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.    


Main Tank Monitoring


The following ancillary devices shall be monitored by the transformer management system:


1. Sudden Pressure Relays 


2. Pressure Relief Devices 


3. Main Tank Low Oil Level Alarm


4. Main Tank Nitrogen Pressure High/Low Alarms


5. Nitrogen Cylinder Low Pressure Alarms (If applicable)


6. Conservator Tank Alarms (if applicable)


c. Cooling System Control and Monitoring


Cooling Control


The CTMS shall have:


1. 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.  


2. 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


3. Independently adjustable set points for automatic operation of pumps and fans based on winding hot spot and actual top oil temperatures.


4. 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.


5. Provide fail safe operation of all pumps and fans for all modes of cooling system control failures.


6. Automatic testing to exercise the cooler banks at preset intervals and provide an alarm if the cooling system test fails.


Cooling System Monitored or Measured Parameters


1. Fan/Pump Supply Power Healthy


2. Cooling Control Power Healthy 


3. Cooling Control Contactor Status


4. 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.  


5. 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.  


6. Auto/off/Manual Control Switch Status


7. Remote/Local Control Switch Status


d. LTC Monitoring


LTC Monitored or Measured Parameters


The following ancillary devices, contacts and sensors shall be monitored by the transformer management system:


1. LTC Sudden Pressure


2. LTC Pressure Relief


3. LTC Low Oil Level Alarm


4. LTC Temperature shall be monitored using a PT-100 RTD located approximately 6 inches below the normal oil level of the LTC and centered on the side of the LTC oil filled compartment


5. LTC Tap Position Indication shall be provided using a Dynamic Ratings Tap Position Indicator or equivalent sensor with 4 – 20 mA output to CTMS for remote monitoring of the LTC tap position.


6. Tap change in progress auxiliary contacts from the LTC drive compartment


7. Auto/off/Manual control switch status


8. Remote/Local control switch status


9. LTC motor power healthy


10. LTC control power healthy


11. LTC motor current and voltage monitoring


LTC Calculated Parameters:


1. Differential Temperature of LTC vs. Main Tank – differential temperature shall be filtered through internal algorithms in the transformer management system to minimize false alarms


2. Accumulated number of tap changes for each tap position


3. Accumulated number of operations for each physical contact


4. Total number of tap changes on the LTC


5. Time since LTC last passed through neutral


6. Accumulated contact wear 



e. Communications


The CTMS shall communicate with the following applications:


1. 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 


2. 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:


a. Modbus RTU


b. DNP3.0



c. 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


3. 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


4. 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.




5. 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. 


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.


6. Communication with other IEDs


It shall be possible to communicate with other makes of IED’s having an open protocol using serial links.

7. 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.




8. 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.


9. 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. 


f. 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.


1. 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.


2. 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. 


3. 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.


4. 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


Shock and Bump Test: 
IEC 255-21-2


Seismic Test: IEC 255-21-3


5. 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


g. Annunciator


The thermal monitor shall have a local 14 point annunciator and control panel or interface with one. 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 cable. The 14-position annunciator provided shall be used to monitor all alarm points of the transformer and be capable of transmitting a general alarm and trip condition to a remote location via contacts with 125VDC, 10-Ampere rating. The annunciator shall be mounted in the transformer control cabinet and be visible with the control cabinet door open. 


The Annunciator shall have microprocessor-controlled LED, and shall be able to communicate with the Dynamic Ratings T3-8200 monitoring system with regards to input and output status. All the annunciator contacts shall be wired and terminated in the transformer control cabinet for connections by the Owner.


The contacts shall monitor the following alarm and trip points:


NON-CRITICAL ALARMS


1. Loss of AC Cooling Power


2. Loss of AC Station Service


3. Buchholz Relay “99”


4. Top Oil Over-Temperature “49T”


5. Winding Hot-Spot “30WHS”


6. Oil Level Low Main Tank “33Q” 


7. Spare


CRITICAL ALARMS  


1. Pressure Relief “63PR”

2. Sudden Pressure Rise Relay “63SP”

3. Buchholz Relay “99”

4. Top Oil Over-Temperature “49T”

5. Winding Hot-Spot “30WHS”

6. Oil Level Main Tank ”33Q”

7. OLTC Protective Relay “63RP”


The manufacturer shall provide thermal loading trends at the base rating of 54MVA for calculating the winding hot spot temperature.


The monitor 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 0 degrees Fahrenheit to 295 degrees Fahrenheit, to be used for remote SCADA indication. This output shall be wired and terminated in the transformer control cabinet.


3. Spare Temperature Well


An additional spare temperature well shall be provided for a second temperature probe supplied by the Owner.

Table 4: 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

		from probes

		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



		99

		Gas Accumulator  for Main Tank

		Buchholz

		X

		X

		X

		X

		X



		

		Gas Accumulator for OLTC

		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
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Figure 2: Input and Output Schematic for Tripping and Alarming.

6.11.16 Terminations and Wiring

1. Terminal Blocks


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. All terminal blocks for the customer’s connections shall be Marathon type 600 or approved equal. 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.


Circuit designation and wire name shall be clearly marked with an approved marking system within one inch of each termination.


2. Wiring


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.


All control wires shall be rated for 90 degrees Celsius in accordance with SCL standard 6420.5 (see attached). All wiring exposed to the atmosphere must be installed inside metal conduits to protect from UV exposure. 


3. Devices


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.


All devices shall be identified with permanently attached labels that correspond to the wiring drawings provided.


6.11.17 Cooling System


1. Radiators – General


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. 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. 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. 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.


The Bidder 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.


2. Radiators – Location


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 while maintaining the maximum transformer dimensional requirements shown in Figure 1. The radiators shall be affixed directly to the transformer tank. No external cooling units will be allowed. 


3. Forced-Air Equipment – General


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. 


The fan motors shall be rated for 208 VAC / 3-phase / 60Hz and shall have individual fuse or circuit breaker protection for each motor as defined in the NEC codes. The power required for each stage shall be supplied through a disconnecting device common only to that stage. The disconnecting devices shall be thermal-magnetic trip circuit breakers and shall be located in the transformer control cabinet that is common to all of the accessory controls. The fan circuit shall be wired to a main breaker. The 208 VAC motor circuit shall be isolated and separated from the other 208Y/120V AC circuits. 


All cooling equipment shall be mounted on the main tank of the power transformer and shall be arranged and/or packaged for good appearance and with minimum exposure of connectors.


4. Forced-Air Equipment – Air Flow Direction


The airflow for all radiators shall be designed to prevent recirculation of discharged air and for ease of maintenance.


5. Forced-Air Control Equipment


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.


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.


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.


An alarm connected to the 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.


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.


6. AC Power Supply for Cooling Fans


An auxiliary transformer on a high side operating voltage of 14.2kV, connected to the tertiary winding of the transformer through fused disconnects shall provide AC power supply to the fans.

6.11.18 Oil Thermometer Gauge


1. Top Oil Temperature Gauge “ANSI Device No 49T” 


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.


The indicating thermometer shall have a dial easily read from the ground. This device shall provide a minimum of two (2) non-grounded, normally open (NO) contacts. One contact shall be wired and connected to the thermal monitor Dynamic Ratings “30” device for alarm and the second contact wired and connected to an auxiliary latching relay for tripping the transformer breaker. The auxiliary latching relay shall have a minimum of two (2) isolated normally open (NO) and two (2) isolated normally closed (NC) contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled “49T”. The auxiliary tripping relay shall be labeled “49TX”. The contacts and auxiliary relay shall be installed and terminated in the transformer control cabinet.

2. Bottom Oil Temperature Gauge “ANSI Device No 49B”


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.


The indicating thermometer shall have a dial easily read from the ground. This device shall provide a minimum of two (2) non-grounded, normally open (NO) contacts. One contact shall be wired and connected to the thermal monitor Dynamic Ratings “30” device for alarm and the second contact wired and connected to an auxiliary latching relay for tripping the transformer breaker. The auxiliary latching relay shall have a minimum of two (2) isolated normally open (NO) and two (2) isolated normally closed (NC) contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled “49B”. The auxiliary tripping relay shall be labeled “49BX”. The contacts and auxiliary relay shall be installed and terminated in the transformer control cabinet.

6.11.19 Transformer Oil


1. Volume and Certification


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 (see attached).


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.


The tank and radiators shall be designed to contain a total oil volume not to exceed 10,000 gallons.


2. 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.


6.11.20 Oil Preservation


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.


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.


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. This device shall provide a minimum of two (2) non-grounded, normally open (NO) contacts. One contact shall be wired and connected to the thermal monitor Dynamic Ratings “30” device for alarm and the second contact wired and connected to an auxiliary latching relay for tripping the transformer breaker. The auxiliary latching relay shall have a minimum of two (2) isolated normally open (NO) and two (2) isolated normally closed (NC) contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled accordingly. The auxiliary tripping relay shall be labeled accordingly. The contacts and auxiliary relay shall be installed and terminated in the transformer control cabinet.


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. This device shall provide a minimum of two (2) non-grounded, normally open (NO) contacts. One contact shall be wired and connected to the thermal monitor Dynamic Ratings “30” device for alarm and the second contact wired and connected to an auxiliary latching relay for tripping the transformer breaker. The auxiliary latching relay shall have a minimum of two (2) isolated normally open (NO) and two (2) isolated normally closed (NC) contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled accordingly. The auxiliary tripping relay shall be labeled accordingly. The contacts and auxiliary relay shall be installed and terminated in the transformer control cabinet.


5. Dehydrating Breather


The ambient air breathing in and out of the air cell or diaphragm 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.

6.11.21 Oil Level Gauges

1. Main Tank Oil Level Gauge “ANSI Device No. 33Q”


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. This gauge shall be readable from the ground and shall have a minimum of two (2) non-grounded alarm contacts wired to the terminals of the Dynamics Rating temperature monitor device. The first contact shall indicate a low oil level alarm condition and shall be wired to the Dynamic Ratings device for “Non-Critical” alarm.  The second contact shall indicate an oil level which is considered critical and which will be used to trip the transformer breaker. This contact shall be wired to an auxiliary latching relay which is wired to the Dynamics Rating device for tripping and “Critical” alarm. The auxiliary latching relay shall have a minimum of two (2) normally open, isolated and two (2) normally close contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled “33Q”.  The auxiliary tripping relay shall be labeled “33QX”. All contacts shall be wired and terminated in the transformer control cabinet. The oil level gauge shall be made by Reinhausen Messko model MTO series sized accordingly with adjustable microswitches.


2.  OLTC Oil Level Gauge “ANSI Device No. 33S”


Magnetic-type oil gauge shall be included which will indicate continuously the level of the insulating oil in the main OLTC tank. This gauge shall be readable from the ground and shall have a minimum of two (2) non-grounded alarm contacts wired to the terminals of the Dynamics Rating temperature monitor device. The first contact shall indicate a low oil level alarm condition and shall be wired to the Dynamic Ratings device for “Non-Critical” alarm. The second contact shall indicate an oil level which is considered critical and which will be used to trip the transformer breaker. This contact shall be wired to an auxiliary latching relay which is wired to the Dynamics Rating device for tripping and “Critical” alarm. The auxiliary latching relay shall have a minimum of two (2) normally open isolated and two (2) normally close contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all the associated drawings shall be labeled “33S”. The auxiliary tripping relay shall be labeled “33SX”. All contacts shall be wired and terminated in the transformer control cabinet. The oil level gauge shall be made by Reinhausen Messko model MTO series sized accordingly with adjustable microswitches.


6.11.22 Valves


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.


A one-inch 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 NPT valve shall be mounted on the tank four feet up from the base to be available for miscellaneous use.


All valves shall be certified by the Bidder and manufacturer.


6.11.23 Pressure Relief Device “ANSI Device No 63PR”


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.


This device shall provide a minimum of two (2) non-grounded, normally open contacts. One contact shall be connected to the Dynamic Ratings “30” device for alarming and a second contact to an auxiliary latching relay for tripping. The auxiliary latching relay shall have a minimum of two (2) normally open isolated and two (2) normally close contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all associated drawings shall be labeled “63PR”. The auxiliary relay shall be labeled “63PRX”. All contacts shall be wired and terminated on terminal blocks in the transformer control cabinet. 


6.11.24 Sudden Pressure Rise Relays “ANSI Device Nos 63SP1 and 63SP2”

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. 


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 in series to one normally open contact from 63SP2 and then connected to the coil of the Qualitrol 909-200 seal-in relay 63SPX. The 63SPX shall have one normally open contact (latching) connected to an auxiliary latching relay for tripping. The 63SPX shall also have one normally open contact that shall be connected to the annunciator device 30 for alarming. The auxiliary latching relay shall have a minimum of two (2) normally open isolated and two (2) normally close contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The devices and all associated drawings shall be labeled “63SPX, 63SP1 and 63SP2”. The auxiliary relays shall be labeled “63SPXX, 63SPX1 and 63SPX2”. All contacts shall be wired and terminated on terminal blocks in the transformer control cabinet.

6.11.25 Mechanical Detection of Low Magnitude Faults “ANSI Device No. 99” 


A gas accumulator relay (Buchholz) for the transformer, double-float shall be provided for detection of low magnitude faults. This device shall provide a minimum of two (2) non-grounded, normally open (NO) contacts. One contact shall be connected to the Dynamic Ratings “30” device for alarming and a second contact to an auxiliary latching relay for tripping the transformer breaker. The auxiliary latching relay shall have a minimum of two (2) normally open (NO) isolated and two (2) normally closed (NC) contacts rated at 125VDC, ten (10) Amperes continuous rating with a 125VDC coil. The device and all associated drawings shall be labeled “99”. The auxiliary tripping relay shall be labeled “99X”. The auxiliary relays shall be labeled “63SPX1 and 63SPX2”. All contacts shall be wired and terminated on terminal blocks in the transformer control cabinet.


6.11.26 OLTC Pressure Relief Device “ANSI Device No. 63RP”

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.


This device shall provide a minimum of two (2) non-grounded, normally open contacts. One contact shall be connected to the Dynamic Ratings “30” device for alarming and a second contact to an auxiliary latching relay for tripping. The auxiliary latching relay shall have a minimum of two (2) normally open isolated and two (2) normally close contacts rated at 125VDC / 10 Amps continuous rating with a 125VDC coil. The device and all associated drawings shall be labeled “63RP”. The auxiliary relay shall be labeled “63RPX”. All contacts shall be wired and terminated on terminal blocks in the transformer control cabinet.


6.11.27 On-Line Gas Analyzer

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 Dynamics Rating E3-9200 and meet the following requirements. 


1. The device shall provide the maximum number of programmable alarm settings. 


2. The device shall provide a minimum of two (2) non-grounded contacts for the Owner’s use. The contacts shall be wired and terminated on terminal blocks in the transformer control cabinet.


3. The device shall provide communication protocols in DNP3, ModBus, TCP/IP, and communicate using RS232, RS485, Ethernet, fiber optics and modem mediums.


4. The device shall have a user-interface display for configuring settings, alarms and status and alarm indication. 


5. The device shall be designed for outdoor service with relatively high humidity, and Sun and rain exposure.


6.11.28 Factors of Safety

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.


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.

6.11.29 Paint and Finish             

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.


6.11.30 Nameplate

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.


6.12 Required Measurements and Tests


6.12.1 General 


Measurements and tests shall be conducted at the factory and at the Bidder’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 Bidder 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 Bidder and the Owner. Bidder shall furnish six (6) certified copies of all test reports including oscillograms and complete data on all tests described in this section.


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. 


6.12.2 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.

6.12.3 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.

6.12.4 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.

6.12.5 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.

6.12.6 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.

6.12.7 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 54 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 54MVA 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.

6.12.8 Dielectric Tests


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.

a. Switching Impulse Test


b. Lightning Impulse Test 

c. Applied Voltage Test


d. Induced Voltage Test

e. Partial Discharge Test

f. Insulation Power-Factor test

g. Insulation Resistance Test

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.


6.12.9 Temperature Rise


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 Bidder.


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.


6.12.10 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 Bidder’s bid.

6.12.11 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. The maximum sound level shall be less than 70.0 dB (Audible).


6.12.12 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.


6.12.13 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.


6.12.14 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.


6.12.15 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.


6.12.16 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.    

6.12.17 Bushing Power-Factor Test 


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.

6.12.18 Other Tests


Each transformer shall also be subjected to any additional routine tests described in Table 21 of C57.12.00, and any other manufacturer recommended tests.


6.12.19 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.

7. DATA AND MATERIALS TO BE SUPPLIED BY BIDDER

7.1 Drawings


a. Approval Drawings


As soon as possible after award of the Contract, but not later than 45 days thereafter, the Bidder shall furnish for Owner’s, review ten (10) copies 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 Bidder shall furnish for Owner’s review, ten (10) copies 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 Bidder. 


Drawing package shall include requirements for seismic qualification per IEEE 693 and Section 6.11.2.


b. Final Drawings

Within thirty (30) days after approval, the Bidder shall submit to the Owner for review ten (10) copies of these equipment final drawings. The submittal shall include, but not limited to, all of the Approval drawings, along with any other drawings noted by the Owner, or manufacturer, that are necessary in order to accurately document the equipment construction. Additionally, CD-ROMs containing AutoCAD 2009 compatible drawing files of all the drawings, schematics, and wiring diagrams, with configuration settings shall be provided with the submittal.


c. Drawing Review Process 

All drawings shall be submitted to the Owner for review in accordance with the schedule specified in the Schedule of Delivery for Approval and Final drawings, included with the Bidder’s proposal.

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 Bidder within twenty one (21) calendar days after receipt. 


The approval status of the each drawing reviewed will be given in the transmittal letter.  The approval status categories will be as follows: 

APPROVED - The drawing is approved by the Owner as to general scope and content; however, the Bidder is not relieved of his obligation to meet all of the requirements of the Specification and Contract Documents.


REVISE AND RESUBMIT - The drawing is not approved by the Owner. The Bidder shall specifically address and/or incorporate all the Owner’s comments into the revised drawing, and resubmit for approval. 


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 Bidder 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 Bidder 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 Bidder to cover the additional cost of the Purchaser’s review beyond the second submittal.   


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.


d. Late Delivery of Drawings


The Contract Price will be reduced by the amount of the actual damages that occur as a result of the drawings being received after the date specified in the Schedule of Delivery for Approval and Final Drawings, included with the Bidder’s proposal.

Should the Owner require more time than the number of days allocated, thus causing the Bidder to be delayed in completion and submittal of drawings, the submittal date affected will be extended by the number of days used by the Owner.

e. 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 Attachment: “Drafting Requirements for Vendors.“ All drawings shall contain a legend as described in the attachment.


f. Drawing Sizes


Figure 3 shows the standard City Light drawing sizes. All drawings provided shall be as depicted in Figure 3. Upon award of the Contract, the Owner will provide the Bidder with copies of the title borders in AutoCAD file format. 


g. 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. 


h. 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. 
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Figure 3:  Seattle City Light Standard Drawing Sizes

i. 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. 


j. Schematic Drawings 


Both AC and DC elementary drawings shall be provided. 


k. Physical Outline 


A drawing showing the outline dimensions, center of gravity, weight, volume of oil and pertinent physical detail to enable Owner to install the transformer. 


l. Drawing Scale 


All physical dimension drawings shall be drawn to full scale in U.S. English units with the printed scale identified on the drawing.  

m. 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. 


7.2 Certified Test Report 


Before the Owner will receive the transformers, at least one copy of the draft test report must be provided to the Owner for review and approval. No transformer shall be shipped prior to the Owner reviewing the test reports and authorizing shipment in writing. 


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 copy of all the raw data, instrument settings, diagrams for test setups, test equipment manufacturer and type, and any necessary calculations which are used to demonstrate compliance. A complete set of digital photos of the transformers under test and of the test setup shall be printed in the test reports and submitted on the final CD-ROM containing the Bidder’s drawings. 


The test report shall be in a format depicted in attachment.


Test reports required for seismic qualification shall be submitted per IEEE 693 and Section 6.11.2.


7.3 Operation and Maintenance Manuals 


No later than ten working days after the transformer has been shipped from the factory, twelve (12) copies of the Operation and Maintenance Manual for the transformer 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 transformer shall also be printed in the manuals and submitted on the final CD-ROM containing the Bidder’s drawings. 


7.3.1 The format listed in the normal sequence of appearance, shall consist of:

a. Title Page

The page containing the title, Owner contract number, item number and issue date. 


b. Revision Record 


A revision record page containing tabulation columns for the revision code, date, and revision description. 


c. Table of Contents: 


1. A table of contents listing all primary divisions (i.e., chapters, sections, and paragraphs) with their corresponding page and volume numbers. 


2. A list of drawings containing all figures and drawings, their titles, and page numbers. 


3. A list containing all tables, their titles, and page numbers.



7.3.2 Information 


The technical manuals shall include, but are not limited to, the information specified below.

a. Manufacturer’s Definitions 


All terminology peculiar to the Bidder’s equipment shall be clearly explained by the Bidder in a supplementary section bearing the heading “Definitions”. 


b. Factory Specifications of the Equipment 


c. 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. 


d. Parts and Factory Service Instruction 


Factory repair policy


Describe in detail the procedure to obtain spare parts or factory service:  

1. under normal conditions; 

2. under emergency conditions.  

Specify the mailing address and telephone numbers of the service department. 


e. 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. 


f. 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.

g. 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.

h. 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. 


i. Spare Parts 


Spare parts as recommended by the Manufacturer, including the descriptive information listed in the preceding paragraph. 


j. Tools Information 


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 Bidder’s part number or manufacturer’s part number and cross-referenced where applicable. All special tools supplied with the equipment shall be identified as such on the tool list. 


k. Equipment Drawings 


Each manual shall include a complete set of equipment drawings.

7.4 Current Transformer Data 


Six (6) copies of the current transformer ratio and phase angle curves shall be submitted with the Operation and Maintenance Manuals. 


Refer to section 6.11.2 for required seismic qualification data.


7.5 Bushing Test Data 


Six (6) copies of the bushing test data shall be submitted with the Operation and Maintenance Manuals. 


Refer to section 6.11.2 for required seismic qualification data.


7.6 Installation Manuals 


Six (6) copies of the installation and erection manual shall be shipped with each transformer. These instructions shall state the procedure recommended by the Bidder to install and connect the transformer. 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. 


7.7 Transformer Pictures 

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 transformer and shipped with the transformer 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 transformer 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: 


a. Core structure before coils are set in place (core form units only).


b. Core and coil assembly complete, just before tanking.


c. Inside view of empty tank.


d. Top view of transformer just before cover is welded, showing placement of core and coils.


e. Overall view of the completely assembled transformer: one view of each of the four sides, and one view of the top.

f. Core and coil assembly in at least five stages of manufacturing.


g. Five views of the coil and core inside the tank.


h. Two views of the completed core clamping.


i. Core ground connection.


j. At least five different stages of the tank and radiator assembly.


8. SHIPMENT AND DELIVERY


8.1 General 


The Bidder shall be responsible for the following: 


a. Shipping all parts and materials furnished under this Specification to the specified substation;


b. Paying all shipping charges, customs duties, tariffs, etc.;


c. Unloading the equipment at the point of delivery designated by the Owner;


d. Determination and resolution of all shipping limitations (e.g., lane widths, bridge clearances, bridge weight limitations, overpass heights, etc.);


e. Acquiring any and all necessary shipping permits, etc.


f. Insuring the equipment during shipment; 


g. 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. 


h. Providing copies of all shipping notices and bills of lading to the Owner within 48 hours after shipment has been made.


i.  Permanent, all-weather impact monitors to be mounted at (3) locations as noted in Section 8.3 and observed during transformer inspection by SCL.  The data record shall be continuous and cover a period of not less than 7 days or the entire travel time from place of origin to delivery at SCL substation.  A recording of over 0.10 g horizontal acceleration at any time shall immediately be reported to Seattle City Light via email at di.hyde@seattle.gov.


8.2 Shipping Notices and Delivery Location


The Bidder shall furnish two shipping notices:


a. At least 10 days in advance of an anticipated shipment date, the Bidder 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 Bidder expects the Owner to furnish, that will be used by the Bidder during the shipping operation.


3. The description, weight, dimensions, and identifying markings for each package in the shipment.


b. 72 hours’ prior notice of material shipment.


Both shipping notices shall be delivered to:


Di Hyde, Electrical Power Systems Engineer


City of Seattle


City Light Department


700 Fifth Avenue, Suite 3300


PO Box 34023


Seattle, WA  98124-4023


(206) 684-3287 or fax, (206) 287-5124 


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. The F.O.B., point shall be the foundation in the substation specified by the Owner. Each transformer shall be unloaded and placed onto the transformer foundation. The transformer shall be located within +/-0.5 inch within the center line of the foundation. The mailing address is: 


1. North Substation


814 NE 75th St.


Seattle, WA 98115


8.3 Preparation for Shipment


The Bidder 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. 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 an Owner’s representative. 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.

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. 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.

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. 


8.4 Delivery Restrictions 


It shall be the Bidder'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.


8.5 Impact Recorders


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 Bidder 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 Bidder in the presence of the Owner or its representatives.


8.6 Liquidated Damages for Late Delivery


In the event of failure on the part of the Bidder to complete delivery of the transformer, parts and equipment within the timeframe specified, or as agreed upon, the Bidder shall pay the Owner, as liquidated damages, ten thousand US dollars $10,000 for each day of delay until the delivery is completed, but not exceeding fifty percent (50%) of the value of the purchase order under which delivery is due. The Owner will retain the liquidated damages from the payments due to the Bidder.


9. FAILURE TO MEET REQUIREMENTS OF SPECIFICATION


Should the power transformer fail to meet the guaranteed no-load loss or load loss, or the guaranteed cooling power loss requirement yet remain within IEEE Standard tolerances, and should the transformer be otherwise satisfactory, the Owner, in lieu of rejection of the transformer, reserves the right to accept it conditionally. In that event, the Bidder agrees to discount the price of the transformer an amount computed at the following rates that said losses exceed the guaranteed values: (1) $7,000 per kilowatt for no-load and auxiliary losses, (2) $3,500 per kilowatt for load losses with transformer operating at 54-MVA load, and authorizes the Owner to withhold same from any monies which otherwise would be due. 

10. CONTRACT 


Any questions of interpretation of this contract, or any portion thereof, and the enforcement of the provisions thereof, shall be according to the laws of the State of Washington. 


The requirements of the Bidder under this contract consist of furnishing and delivering all equipment and services in accordance with the specifications and drawings. The equipment furnished shall be complete, with all parts skillfully made of  new materials, accurately fitted, completely wired, properly connected, assembled, tested as required, and all in good condition. 


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 Bidder at no increase in cost to the Owner. 


The requirements of the contract do not include the work of field erection, the design and construction of the concrete foundation for the equipment (design to be based on drawings furnished by the Bidder), of the furnishing of external power and control wiring and conduit other than the provisions for terminating and connecting same immediately at its entrance to the equipment, unless otherwise specified. 


Coordination of separate City Contractors with other manufacturers for equipment and parts for which the connection and installation provisions are to be furnished as part of the equipment under this contract will, in general, be conducted by the City. It shall be the responsibility of the Contractor to furnish promptly, as part of this contract, all drawings, dimensions, and other information necessary to ensure the complete and proper design, manufacture, installation, and functioning of such equipment and parts being furnished by others.

11. PAYMENT  


Bid Item 1: 

The purchase price of each of the transformers shall be paid within 30 days after the receipt of each of the transformers, all test and data reports, and Vendor invoice.  


Bid Item 2: 

The costs of a service advisor shall be paid within thirty days after services rendered and receipt of Vendor’s itemized invoice. 


Bid Item 3: 

The costs of spare parts (if contracted) shall be paid within thirty days after receipt of all item(s) and Vendor’s invoice.

12. CORRESPONDENCE AND NOTICES


Whenever any provision of the Specification requires the giving of written notice, it shall be deemed to have been duly served if it is:


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 


2. Delivered to an authorized representative of such individual, firm, or corporation; or 


3. Delivered at or sent by registered mail to the last known business address, with a copy sent to the central office of the Bidder. 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.


On all correspondence, the name and official position of the signer shall be typewritten or printed immediately below the handwritten signature.


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.


City of Seattle, Department of Executive Administration


Purchasing Services Division


700 Fifth Avenue, Room 4112


PO Box 94687


Seattle, WA  98124‑4687


Attention:  Sharon Rothwell                 Senior Buyer


                Telephone:  (206) 684-8310            Fax:  (206) 233-5155               

Email:    Sharon.Rothwell@Seattle.gov 

All correspondence regarding technical matters, including design, inspections, and material requirements, shall be sent directly to, buyer, in English


Attention:  


All letters regarding this Specification shall bear the following heading, followed by a general subject heading reflecting the content of the correspondence:


North Substation Transformers


121-kV to 26-kV, 54/72/90 MVA Transformer


Specification No. 


The City of Seattle P.O. No.


(Purchase Order No. will be issued upon award of Contract.)

APPENDIX A – Is the bid offer form located in the ITB Section 7, Page # 15, Item #5


APPENDIX B


SCHEDULE OF DELIVERY FOR SUBMITTALS AND DOCUMENTATION


		SUBMITTAL

		NUMBER OF COPIES

		FORMAT

		DUE DATE

		ACTUAL DATE



		Award of Contract

		

		

		

		



		Notice to Proceed

		

		

		

		



		Approval Drawings (45 days after award of contract)

		10 sets

		Paper copies

		

		



		Owner’s Review (21 days after receipt of Approval Drawings)

		1 set

		Paper copies

		

		



		Final Drawings (30 days after Owner’s approval)

		10 sets

		Paper and electronic in CD-ROM

		

		



		Manufacturing Schedule


(2 weeks after Notice to Proceed)

		1 set

		Paper and Electronic

		

		



		Certified Test Report (20 days after test completion)

		6 sets

		Paper and electronic in CD-ROM

		

		



		Operation and Maintenance Manuals (10 days after transformer is shipped from the factory)

		12 sets

		Paper and electronic in CD-ROM

		

		



		Current Transformer Data (submitted with the Operation and Maintenance Manual)

		6 sets

		Paper and electronic in CD-ROM

		

		



		Bushing Test Data (submitted with the Operation and Maintenance Manual)

		6 sets

		Paper and electronic in CD-ROM

		

		



		Installation Manual (shipped with the transformer)

		6 sets

		Paper and electronic in CD-ROM

		

		



		Transformer Pictures


(shipped with the Certified Test Report)

		3 sets

		Paper and electronic in CD-ROM

		

		



		Warranty Period

		

		

		

		



		Certificate of Completion

		

		

		

		



		Shipping Notices (10 days in advance of anticipated shipment date)(72 hours in advance for materials shipment)

		1 set

		Paper and electronic

		

		



		Unloading and Handling Instructions (Prior to shipment of parts and transformer)

		1 set

		Paper and electronic

		

		



		Shop Inspection Forms (Prior to shipment of parts and transformer)

		1 set

		Paper and electronic

		

		



		Shop Assembly Procedures (Prior to assembly)

		1 set

		Paper and electronic

		

		



		Installation Schedule (After shipment from the factory)

		1 set

		Paper and electronic

		

		



		Packing Lists (with each delivery)

		1 set

		Paper and electronic

		

		



		Test Notification and Test Procedure, Factory Performance Test (60 days prior to start of actual factory test)

		1 set

		Paper and electronic

		

		



		Field Installation and Commissioning Procedures (4 weeks prior to transformer delivery)

		2 sets

		Paper and electronic in CD-ROM

		

		



		Field Installation Report (2 days after energization of transformer)

		2 sets

		Paper and electronic in CD-ROM

		

		



		Impact Recorder Data (after delivery to the substation foundation)

		2 sets

		Paper and electronic in CD-ROM

		

		



		Witnessing of Factory Test (60 days prior to start of factory test)

		1 set

		Paper and electronic

		

		



		Seismic Test (65 days after award of contract)

		1 set

		Paper and electronic

		

		



		Seismic Analysis Report (65 days after award of contract)

		1 set

		Paper and electronic

		

		



		Statement of Responsibility For Seismic Requirement (after award of contract)

		1 set

		Paper and electronic

		

		



		Bushing Qualification by Static Pull Test (after factory test)

		1 set

		Paper and electronic

		

		



		Surge Arresters Qualification for Seismic (after factory test)

		1 set

		Paper and electronic

		

		



		Current Transformer Qualification (after factory test)

		1 set

		Paper and electronic

		

		





APPENDIX C

MAXIMUM DIMENSIONS FOR TRANSFORMER FOUNDATION

[image: image4.emf]

APPENDIX D

SAMPLE OF FALL PROTECTION PLATES ON A TRANSFORMER
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  City of Seattle


CONTRACT

Terms and Conditions

1. Entire Agreement.  This Contract 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, Contractor Offer including all attachments, Addendum to the Bid, the Bid specifications, the Bid instructions and Bid Attachments.  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. Mutual Acceptance:  This Contract has been accepted by both parties upon signature by the City of Seattle.  The Contractor may provide an adjoining signature, or may indicate mutual acceptance by receiving the Contract from the City without objection.  If the Contractor objects, the Contractor must provide immediate written notice to the City Purchasing Department upon receipt of the Contract. 


3. Term:  Any term specified in the solicitation or specification shall prevail. Should this be a one-time purchase, the Contract shall commence on the date the City’s Buyer signs the same and shall expire sixty (60) days after delivery and acceptance of last item.  If a Blanket Contract award, this contract shall be for the term specified in the solicitation, and if not specified shall be five years, with one two-year extension allowed at the option of the City.  Such extensions shall be automatic, and shall go into effect without written confirmation, unless the City provides advance notice of the intention to not renew.  The Contractor may provide also provide a notice to not extend, but must provide such notice at least 45 days prior to the otherwise automatic renewal date. 


4. Schedule:   Unless the City Buyer issues a written change, Contractor shall deliver the items or render the services by the “Last Item Due Date” stated on the Contract signature page   At the City’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 City’s Buyer of such difficulty and the length of the anticipated delay.


5. 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. 

6. Adjustments:   The City Buyer at any time may make reasonable changes in the place of delivery, installation or inspection; the method of shipment or packing; labeling and identification; extension of contract duration, and ancillary matters that Contractor may accommodate without substantial additional expense to the City.


7. Changes and Expansion Authority:  No modification of this Contract shall be effective unless in writing and signed by an authorized representative of the City. The only person authorized to make amendments on behalf of the City is the designated Buyer from City Purchasing, Department of Finance and Administrative Services.  The City Buyer may also be termed as the City RFP Coordinator.  The City Buyer shall issue change notices to Contractor, and such notices shall take be considered to take effect and be mutually acceptable, upon sole signature of the City Buyer, unless written objection of the notice is received by the Contractor upon Contractor receipt of the change notice.


8. Expansion: This contract may be expanded as mutually agreed, if such expansion is approved by the City Buyer. 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 Contractors 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 Contractor.

9. 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.  If the pricing structure is based upon a discount below list, or a mark-up above cost, then the Contractor must provide a method for tracking the cost of the item to the City, with the City discount calculation displayed so that pricing discounts can be easily tracked and verified by the City.  

For contracts where prevailing wages are required, the Contractor must include a statement that certifies Prevailing Wages have been paid for the Contractor and subcontractors, if any.

10. Delayed Invoice Submittal:  Invoices must be submitted to the City within 60 days, whichever is the latest, of either the date the City received, inspected and accepted delivery of all goods, the date the City accepted final completion of all services, or the date of receipt of a correct invoice, whichever date is later.

11. Payment:   Seattle 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.  Such payment shall be paid according to early payment discount terms, or if no early payment discount is offered, 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 the acceptance date after delivery of all goods, City acceptance after 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.  Also see “Dispute” section for payment of items in Dispute.

12. 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 upon the total invoice amount.  The Contractor is not entitled to any late fees or penalties for late payments. Per RCW Chapter 39.76.010.

13. Overages/Underages:  Shipments shall match the purchase order, any unauthorized advance or excess shipments are returnable at Contractors expense.  The City is not obligated to return overages and will not pay for overages.


14. Taxes, Fees and Licenses.


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.  


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.  


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.


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. 


15. Rebate:  If this contract includes a rebate, the total rebate due to the City shall be paid in check to the City of Seattle, City Purchasing.  The rebate will be provided to City Purchasing on June 1 of each year or as otherwise required by the ITB/RFP, to reflect total expenditures for the previous 12 month period. The Contractor will calculate the amount due and provide supporting documentation with the payment.  All monies spent between the City and Contractor are part of the rebate calculation, and monies spent by other public agencies through Interlocal Agreement unless specified otherwise by the City, unless the Contractor can clearly differentiate a spend category or separate contract that is not associated with the contract products or services.  If the rebate is late, the City reserves the right to “hold” all future invoice payments due the Contractor until the rebate has been issued, or to withhold the rebate amount from the next invoice payment due to the Contractor.


16. Pricing:  Pricing reflects the following agreements.  These are in addition to annual Prevailing Wage adjustments if required.  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.  Such 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 Contractor rejects in writing immediately upon receipt of such a Change Order.

Requests for Price Decreases:    Contractors 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 Contractor 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 Contractor for price reductions, subject to mutual agreement of the Contractor.  

Requests for Price Increases:  Requests that increase costs to the City must be delivered to the City Purchasing Buyer in accordance to the rules below.  No other employee may accept a rate increase request on behalf of the City.  Any invoice that is sent to the City with pricing above that specified by the City in writing within this Contract or specified within an official written change issued by City Purchasing to this contract, shall be invalid.  Payment of an erroneous invoice does not constitute acceptance of the erroneous pricing, and the City would seek reimbursement of the overpayment or would withhold such overpayment from future invoices.


A. Discount from Manufacturer List Pricing:  The City will not accept requests to change discount rates below Manufacturer List prices or mark-up above wholesale, except for those that are more favorable to the City than the original contract.  As manufacturer list prices change, the net price to the City will automatically change in the same percentage as the discount rate to the City.  

B. One-time Purchase Order Prices:  If the Bid is for 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 Contractor may submit requests to reduce and decrease the price.


C. Hourly Rates or Service Pricing:  For multi-year contracts that provide services.  The Contractor may submit a price reduction that implements a lower and more favorable cost to the City at anytime during the contract. Contractor requests for rate increases must be no sooner than two years after contract signature, are at the discretion of the Buyer; and must be:


1. The direct result of increases to wage rates and do not exceed the CPI Index or other appropriate service rate index agreed upon between the Buyer and the Contractor. 


2. Incurred after contract commencement date.  


3. Not produce a higher profit margin than that on the original contract.


4. Clearly identify the service titles and the hours of service performed if specified within the contract and the before and after wage rates for such titles.


5. Be filed with Buyer a minimum of 90 calendar days before the effective date of proposed increase.


6. Be accompanied by detailed documentation acceptable to the Buyer sufficient to warrant the increase.  


7. The United States published indices such as the Consumer Price Index or other government data may be referenced to help substantiate the Contractor’s documentation.  A link to the CPI Data is available at http://data.bls.gov/PDQ/outside.jsp?survey=wp.


8. The Adjustment (if any) shall remain firm and fixed for at least 365 days after the effective date of the adjustment.


9. Should not deviate from the original contract pricing scheme/methodology


D. Fixed Product Pricing:  For product and supply contracts that provide on-going, multiple year supply.  The Contractor may submit notice of a price reduction that provides more favorable and lower prices to the City, at any time during the contract.  Requests by the Contractor to increase pricing shall be no sooner than two years after the execution of the contract, are at the discretion of the Buyer; and must also be: 


1. The direct result of increases at the manufacturer's level (or if Contractor is a supplier of a raw material delivered directly to the City such as cement or soil, the increase must be verified at the supplier level). 


2. Incurred after contract commencement date.  


3. Not produce a higher profit margin than that on the original contract.


4. Clearly identify the items impacted by the increase.


5. Be filed with Buyer a minimum of 90 calendar days before the effective date of proposed increase.


6. Be accompanied by detailed documentation acceptable to the Buyer sufficient to warrant the increase.  


7. The United States published indices such as the Producer Price Index or other government data may be referenced to help substantiate the Contractor’s documentation.  A link to the PPI Commodity Data is available at http://data.bls.gov/PDQ/outside.jsp?survey=wp.


8. The Adjustment (if any) shall remain firm and fixed for at least 365 days after the effective date of the adjustment.


9. Should not deviate from the original contract pricing scheme/methodology.


17.  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 Contractor for corrections.   


18. Catalogue and Manufacturer List Pricing:  Upon City request, the Contractor shall provide access to the “Manufacturer’s Current Price List” in electronic and/or paper format.  Such requests may be for current catalogue pricing or for past catalogue that are within the term of the contract.  


19. Cancellation of Orders:  The City may cancel an order before delivery without penalty or charge, providing that the Contractor 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 Contractor may charge the customer reasonable expenses incurred up until the date of the cancellation, that cannot be reasonably avoided or offset by the Contractor, not in any event to exceed 10% of the total cost of the order.


20. Returns and Restocking:  Unless specified otherwise in the Solicitation the following shall apply:

Contractor Error: No restocking charge for items ordered due to Contractor error.  Contractor pays all shipping costs.


Standard 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-Standard or Custom 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 Contractor may charge the customer reasonable expenses incurred up until the date of the cancellation, that cannot be reasonably avoided or offset by the Contractor, not in any event to exceed 10%” of the total cost of the order..


Fabricated 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 Contractor 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 Contractor 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. 


21. Idling Prohibited (Delivery Services):  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 Contractors 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.


22. Travel and Direct Charges:  If the specifications and scope of work for this purchase have specifically identified travel and/or 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, than 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.  Direct charges may include, but are not limited to the following items: travel, printing, long distance telephone, supplies, 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 rate for the city in which the work is performed and do not require receipts or additional documentation.  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 was performed.  Receipts detailing each day / night lodging are required.  The City will reimburse at the single occupancy rate.  As an alternative, lodging billed at the published Federal Per Diem daily rate for the city in which the work is performed does not require receipts or additional documentation.  In this case, the invoice needs to state that "the lodging is being billed at the Federal Per Diem daily rate."


· 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 50.0 cents per mile.)


· 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 only pay for the rental of "Compact" vehicles unless three or more persons are sharing one vehicle in which case a "Mid-sized" vehicle rental is acceptable).


· Miscellaneous Travel (e.g. parking, gas, taxi, shuttle, tolls, 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.  Receipts are required for all miscellaneous expenses that are billed.


· Subcontractor: Subcontractor expenses will be reimbursed at the actual cost incurred.  Copies of all subcontractor invoices that are rebilled to the City are required.

23. Delivery Time:  Except when instructed otherwise, delivery must be made during normal working hours and within timeframes proposed by Contractor herein and as accepted by Seattle.  Failure to comply may subject Contractor to non-delivery assessment charges and/or damages as appropriate.  Seattle reserves the right to refuse shipment when delivered before or after normal working hours.  Contractor shall verify specific working hours of offices and so instruct carrier(s) to deliver accordingly.  The acceptance by Seattle of late performance without objection or reservation shall not waive the right of Seattle to claim damages for such breach, nor preclude Seattle 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.  


24. Title, Risk of Loss, Freight, Overages or Underages: Contractor warrants that Contract has properly produced, stored, packaged, boxed and shipped the products and goods for delivery, at Contractor’s expense. No charges will be allowed for handling that includes but is not limited to packing, wrapping, bags, containers, or reels, unless otherwise stated herein. All deliveries are to be made to the applicable delivery location in accordance with Interstate Commerce Commission rules or as indicated in Purchase Order.  When applicable, Contractor shall take necessary actions to safeguard items during inclement weather. Title of goods received under this contract shall remain with the Contractor until they are delivered, inspected and accepted at 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, inspection and acceptance by Seattle.  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.


25. 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. 


26. Rejection of Goods:  Goods shall not be deemed accepted until he City completes receipt, inspection and acceptance.  The City may reject goods upon notice to the Contractor without the requirement to specify the reason(s) for rejection.  The City 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.


27. Liens:  Contractor warrants all products are free and clear of liens.

28. Contract Notices:  Contract notices shall be delivered to the Buyer at the addresses specified in the solicitation.


29. 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.


30. 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 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 Seattle shall not alter or affect the obligations of the Contractor or the rights of Seattle.


31. 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.


32. Inspection:  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.


33. 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.

34. Affirmative Efforts: 


· 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.  


· In the event Subcontracting is considered appropriate and feasible to contract performance, the Contractor shall develop a Subcontracting Plan, which also may be referred to as an Outreach Plan.  The Subcontracting (Outreach) Plan shall specify the Contractor’s affirmative efforts and an agreement to the City for subcontracting to women and minority businesses, and/or diverse employment.  The Subcontracting (Outreach) Plan, as submitted and/or as agreed upon with the City thereafter, shall be incorporated as a material part of the Contract. In preparing the Subcontracting (Outreach) Plan, Contractors shall actively solicit qualified, available and capable women and minority-owned businesses to perform the subcontracting work for the contract.  The Contractor shall submit the Subcontracting (Outreach) Plan to the City with the solicitation and/or prior to contract execution. At the request of the City, Contractor shall promptly furnish evidence of the Contractor’s compliance with these requirements, which may include a list of all subcontractors and/or WMBE subcontractors, and may include a request for copies of the executed agreements between the Contractor and subcontractors, invoices and/or performance reports.

· If upon investigation, the Director of Finance and Administrative Services finds probable cause to believe that the Contractor has failed to comply with the requirements of this Section, the Contractor shall notified in writing.  The Director of Finance and Administrative Services shall give Contractor an opportunity to be heard, after ten calendar days’ notice.  If, after the Contractor’s opportunity to be heard, the Director of Finance and Administrative Services 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 Contractor 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).


35. Assignment and Subcontracting: Contractor shall not assign or subcontract any of its obligations under this Contract without Seattle’s written consent, which may be granted or withheld in Seattle’s sole discretion.  Any subcontract made by Contractor shall incorporate by reference all the terms of this Contract except Equal Benefit provisions. Contractor shall ensure that all subcontractors comply with the obligations and requirements of the subcontract, except for Equal Benefit provisions.  Seattle’s consent to any assignment or 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, assignment, or subcontract. 


36. 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 (Outreach) 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 (Outreach) 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.  

37. 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 Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.


38. 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:


a. Require the 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


b. Terminate the Contract; or 


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


d. Impose such other remedies as specifically provided for in SMC Ch. 20.45 and the Equal Benefits Program Rules promulgated there under.


39. Publicity:   No news release, advertisement, promotional material, tour, or demonstration related to the City’s purchase or use of the Contractor’s product or any work performed pursuant to this Contract shall be produced, distributed or take place without the prior, specific written approval of the City’s Project Director or his/her designee.

40. Proprietary and Confidential Information: 

1.  Contractor understands that any records (including but not limited to bid or proposal submittals, the Agreement,  and any other contract materials) it submits to the City, or that are used by the City even if the Contractor possesses the records, are public records under Washington State law, RCW Chapter 42.56. Public records must be promptly disclosed upon request unless a statute exempts them from disclosure. The Contractor also understands that even if part of a record is exempt from disclosure, the rest of that record generally must be disclosed.


2.  If the City receives a public disclosure request made pursuant to RCW 42.56, the City will not assert an exemption from disclosure on behalf of the Contractor. For materials that the Contractor has properly marked, the City may notify the Contractor of the request and postpone disclosure for ten business days to allow the Contractor to file a lawsuit seeking an injunction preventing the release of documents pursuant to RCW 42.56.540.  Any notification is provided as a courtesy and is not an obligation on behalf of the City. Unless the Contractor obtains and serves an injunction upon the City before the close of business on the tenth business day after the date of the notification, the City may release the documents. It is the Contractor’s discretionary decision whether to file the lawsuit.


3.  In order to request that material not be disclosed until receipt of notification of a public disclosure request, you must identify the specific materials and citations very clearly on the City Contractor Questionnaire that you believe are exempt from disclosure.  The City will not withhold material for notification if the Contractor simply marked confidential on the document header, footer, stamped on all pages, or offered a generic statement that the entire document is protected.  Only material specifically listed and properly cited on the Contractor Questionnaire will be temporarily withheld until the City provides notification of a public disclosure request.   


4.  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.


5.  If the Contractor does not submit a request within the Contractor Questionnaire, the Contractor is deemed to have authorized releasing any and all information submitted to the City. 


6.  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.


7.  The Contractor will fully cooperate with the City in identifying and assembling records in case of any public disclosure request.


41. 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, 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.

42. Insurance:  Unless specified otherwise, the following is in effect.  Contractor shall maintain at its own expense at all times during the term of this Contract the following insurance with limits of liability consistent with those generally carried by similarly situated enterprise: 


1.
Minimum Coverages and Limits of Liability. Contractor shall at all times during the term of this Agreement maintain continuously, at its own expense, minimum insurance coverage’s 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 Contractor’s employees in accordance with the provisions of Title 51 of the Revised Code of Washington. 


2.
Seattle 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.


3.
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 Contractor or any Contractor 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 Contractor, whether such limits are primary, excess, contingent or otherwise.


4.
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.


5.
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 Contractor.


6.
Evidence of Coverage.  Prior to performance of any scope of work, Contractor shall provide certification of insurance acceptable to the City evidencing the minimum coverage’s 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.  


43. 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.  Also see Federal provisions for federal access when this contract is paid in part or in whole by federal fund sources.

44. 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.


45. 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 City of Seattle employees 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.


46. Compliance with Law: 


General Requirement:   The Contractor, at its sole cost and expense, shall perform and comply with all applicable laws of the United States and the State of Washington; the Charter, Municipal Code, and ordinances of The City of Seattle; and rules, regulations, orders, and directives of their respective administrative agencies and officers.


Licenses and Similar Authorizations:   The Contractor, at no expense to the City, 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 related requirements.


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. 


47. 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 Contractor.  Promotional items worth less than $25 may be distributed by the Contractor to City employees if the Contractor 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.


48. 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.


49. 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 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 developed solely for and paid for by Seattle in connection with 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.


50. 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.


51. Binding Effect:   The provisions, covenants and conditions in this Contract apply to bind the parties, their legal heirs, representatives, successors, and assigns. 


52. Waiver:   No covenant, term or condition 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 the same or similar type.

53. Anti-Trust:  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.


54. Applicable Law:   This Contract shall be construed under the laws of the State of Washington.  The venue for any action relating to this Contract shall be in the Superior Court for King County, State of Washington. 


55. Remedies Cumulative:   Remedies under this Contract are cumulative; the use of one remedy shall not be taken to exclude or waive the right to use another. 

56. Captions:  The titles of sections, or subsections, are for convenience only and do not define or limit the contents.


57. Severability:   Any invalidity, in whole or in part, of any provision of this Contract shall not affect the validity of any other of its provisions. 


58. Disputes:  Seattle 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 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, 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 in accordance with the termination provisions herein.


Notwithstanding 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 must clearly and reasonably 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.  

59. Termination:

For Cause:  Seattle may terminate this Contract if the Contractor is in material breach of any terms of this Contract, and such breach has not been corrected to Seattle’s reasonable satisfaction in a timely manner.


For City’s Convenience:  Seattle may terminate this Contract in whole or in part, without cause and for any reason including Seattle’s convenience, upon written notice to the Contractor.

Nonappropriation 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.


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.


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, as defined above.


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. 

Actions upon Termination:  In the event of termination not the fault of the Contractor, the Contractor shall be paid for the services properly performed prior to termination, together with any reimbursable expenses then due, but in no event shall such compensation exceed the maximum compensation to be paid under the Contract.  The Contractor agrees that this payment shall fully and adequately compensate the 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, the 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. 

60. 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 Dias asters), 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.


61. 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.


(a) 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.


(b) 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.


(c) 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.


(d) 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.  


(e) 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:


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


b. 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.


62. Interlocal Cooperation Act:  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.  Such agencies that file an Intergovernmental Cooperative Purchasing Agreement with the City of Seattle may purchase from Contracts established by the City.  Unless Contractor declines on the Offer submitted by the Seller to the City, the Contractor agrees to sell additional items at the bid 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 Contractor require additional pricing for such purchases, the Contractor is to name such additional pricing upon Offer to the City.

63. City Debarment:  In accordance with SMC Ch. 20.70, the Director of Finance and Administrative Services or designee may debar a Contractor 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: 


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


2) 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.  


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


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


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


6) Contractor colluded with another contractor to restrain competition. 


7) 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.


8) Contractor failed to cooperate in a City debarment investigation. 


9) 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 after adhering to 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. 


64. Recycled Product Requirements:  To promote and encourage environmentally sustainable practices for companies doing business with the City, the City requires that Contractors under City contract use environmentally preferable products in production of City work products.  

Green Seal Products: Contractor shall use Green Seal, Eco-Logo or other certified cleaning products if approved by the City, in performance of all cleaning and janitorial work to protect the health, safety, wellness and environmentally sustainable practices that the City requires of companies doing business with the City.  Cleaning products, floor care products and other products used in the performance of work that carry a Green Seal certification are required. The Bidder shall identify the products that the Bidder intends to use at the City facilities and shall list them on the Offer Form, with a notation to confirm the Green Seal product certification.  The Green Seal website is: http://www.greenseal.org/findaproduct/index.cfm.  The City has contracts with various Contractors who will supply the winning Bidder with Green Seal certified products for use in performance of City contract work, at City contract pricing. For the list of Contractors, contact the City Buyer.

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.


65. 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 296-800-108 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, importer, 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.

66. 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”). 


67. 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

68. Prevailing Wage Requirements.  


a. If this contract is 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 with all provisions herein.  


b. 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,


c. 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. 


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 to Pay Prevailing wages shall be filed with the L&I and the Buyer, but the Contractor 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.


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 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.  


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 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. 


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 contractors and work performed by janitors, waxers, shampooers, and window cleaners) and to multi-year service contracts.


b. 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.  


c. 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.


d. 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.  

69.  Background/Criminal History Checks: The City may require background/criminal checks during the course of the contract for essential City purposes.  The City does not intend to request background checks/verifications unless essential in the opinion of the City.  Note that, in particular, Seattle City Light has regulatory requirements promulgated by organizations with jurisdiction over Seattle City Light, which require any contract worker that has access to certain locations/systems/data (“SCL Designated Access”) to undergo a background/criminal check before that worker can have authorized cyber or authorized unescorted physical access to those locations/systems/data. The requirements apply to all Contractor workers and mandate an appropriate Personnel Risk Assessment and security awareness training as directed by Seattle City Light.  This section covers background/criminal checks for Contractor workers before they work on certain City tasks, systems and/or locations, to include the discovery and verification of criminal convictions and civil findings.  The City may, at its option, determine that only a criminal history check will be performed.  This section also covers the requirements if cyber security training is required.


If the City notifies the Contractor to undergo background/criminal checks or cyber security training for Contractor workers, the following shall apply.


A. General Requirements

1. The City shall alert the Contractor that the contract task is “High Security” at the time the work request is made to the Contractor or as soon as practical thereafter.


2. Should the Contractor believe it cannot meet these obligations by the scheduled work start dates, the Contractor may seek mutual agreement to a revised start date, or if none is reached, decline the work.


3. The City may require that any Contractor worker receiving SCL Designated Access undergo a background/criminal history check and receive appropriate cyber security training.  The Seattle Police Department (SPD) shall conduct all criminal history checks for Seattle Police Department services.  


4.  The Contractor shall provide a list of names, specified identification information (social security number, birth date and address) and a release signed by the worker for the City to perform a background/criminal history check.  Contractor must provide the information to the City before any worker will receive be cleared for work.  The list must be submitted at a date mutually agreed upon.    


5. The City will conduct a background check using either the Seattle Police Department or any agency with whom the City selects.  The City will review the resultant background/criminal history check results.  The City shall notify the Contractor of acceptance or rejection of personnel in a timely manner.   The City will perform the background check at City cost.


6. For workers rejected by the City, the Contractor will submit to the City alternative names for background checks.  Contractor will submit those names promptly, as mutually agreed upon between the Contractor and the City. 


7. The Contractor has responsibility to obtain City approval for a sufficient quantity of personnel to provide adequate coverage during the contract term.   The City may allow the Contractor to submit a greater number of individuals for background checks and approval than is necessary to accomplish the contract tasks, in order to assure adequate coverage for the contract work (i.e. receive authorization for back-up crew members in the event of an absence by a scheduled crew member).


Notwithstanding the schedules and responsibilities herein, the City and the Contractor may need to consider individuals for emergency replacement in the event a worker cannot perform or is terminated.  In such event, the City may allow the Contractor to submit additional names in anticipation of such future need.  


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


9. The Background/Criminal check must be renewed every four years for Contractor workers.  If  the worker was required by the City to undergo a background check and/or cyber security training, the Contractor must likewise notify the City when that worker approaches four years.  This notice to the City 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, the City may require another background check/criminal.


10. The Contractor shall provide to the City, no less than eight (8) hours from when the status change becomes effective, notice of any Contractor worker who is: (i) reassigned or no longer requires Designated Access to perform the contract tasks, or (ii) terminated by the Contractor for any reason. In no case shall such notice be greater than eight (8) hours.


11. The Contractor shall immediately notify the City Project Manager to report if a worker has a change in criminal history or background status.  The City may initiate a new background/criminal check for this or other cause during the term of the worker’s access to the City.


12. 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 the City Building Service Manager.  The City Project Manager is responsible for rejecting any individuals that have not been approved by the City.  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.


B. Cyber Training Requirements: The City 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.

C. Routine Elements of a Background/Criminal Report: Routine background/criminal history check reports shall include identity verification (e.g. social security number  verification) and a search of records from any federal, state or county court in the United States, an international records search, and records of all convictions or releases from prison within the last ten (10) years.


D. Non-Routine Elements of a Background/Criminal Report

1. The City may search for dependency actions.


2. The City 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.


3. The City may search for additional information detail, as determined by the City, above and beyond the scope of a routine background/criminal history check as defined in Section C, General requirements.


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


70. Security Access Requirements

Contractors’ Use of Premises

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


2. 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.


3. Driveway use will be limited to loading and unloading only.


4. For furniture moves, the Contractor shall be granted the use of up to two parking spaces in the Seattle Municipal Tower parking structure to be paid by the Contractor.   Arrangements for the use of these two spaces must be made through the Building Management.  Other parking spaces in the structure are available at the regular rates.  Special parking arrangements may be made through IMPARK Inc., the garage operator at 628-9042.


5. Restrooms may have restricted access, as appropriate to the Scope of Work.


6. All workers who must provide services or delivery at a SCL facility must obtain prior permission from SCL and make arrangements for an SCL escort or background  check is appropriate to the work while on the facility site.

Related Requirements and Documents

1. 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.


2. 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.


Federal Provisions


71. 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.:

72. 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.

73. Audit: Seattle, the Federal grant agency if any, the Comptroller General of the United States, or any of their duly authorized representatives shall be provided access to any books, documents, papers and records of the subcontractor or any subcontract which are directly pertinent to this specific contract for the purpose of making audit, examination, excerpts and transcriptions. 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/


74. Americans with Disabilities Act:   The 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 City 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.


75. 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.


76. 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. 


77. Beck Notice:  Notification of Employee Rights Concerning Payment of Union Dues or Fees (Executive Order 13201) shall apply to all contracts above $100,000.


78. 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).


79. Energy Efficiency:  All contractors and subcontractors must comply with mandatory standards and policies relating to energy efficiency which are contained in the state energy conservation plan issued in compliance with the Energy Policy and Conservation Act (Pub. L. 94-163, 89 Stat. 871).


80. Federal Amendments: Federal agencies are permitted to require changes, remedies, changed conditions, access and records retention, suspension of work, and other clauses approved by the Office of Federal Procurement Policy, per OMB Circular A-102 Common Rule, Section 36.


81. Federal Debarment for Primes and all Subcontractors: By signing this agreement, the Contractor certifies that neither it nor its principals is presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this transaction by any Federal department or agency.  Contractor shall immediately notify the City of any suspension or debarment or other action that excludes the Contractor and any subcontractor level from participation in Federal contracting.  Prior to performance of any work by the Contractor or any subcontractor under this contract, 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. Contractor shall include this same provision in any subcontractor or lower contract agreements.  Debarment shall be verified at https://www.epls.gov/epls/search.do.  The Contractor shall keep documentation of such verification within the Contractor records.


82. 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.


83. Byrd Anti-Lobbying Amendment:  Contractors executing contracts with the City shall sign the Contractor 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.
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2011 INSURANCE REQUIREMENTS AND TRANSMITTAL SHEET 

PURCHASING SERVICES
REF:       

City of Seattle


Attachment No.      

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: Sharon Rothwell

 





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:Sharon Rothwell FORMTEXT 
.” 

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 10 days or the city may withdraw its intent to award:

· ( COMMERCIAL GENERAL LIABILITY (CGL) INSURANCE OR EQUIVALENT INCLUDING: 


( PREMISES 


( PRODUCTS-COMPLETED OPERATIONS 



( CONTRACTUAL LIABILITY  



( STOP GAP/EMPLOYER’S LIABILITY (UNLESS NO OBLIGATION TO INSURE WA STATE WC)

  FORMCHECKBOX 
  XCU AND SUBSIDENCE PERILS NOT EXCLUDED

  FORMCHECKBOX 
 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   INCLUDING: 


 FORMCHECKBOX 
 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)


· MINIMUM LIMITS OF LIABILITY SHALL BE $1,000,000 CSL.

·  FORMCHECKBOX 
  MARINE GENERAL LIABILITY (MGL) INSURANCE INCLUDING: PREMISES/COMPLETED OPERATIONS, PRODUCTS LIABILITY, WORK IN PROGRESS, CONTRACTUAL LIABILITY AND STOP GAP/EMPLOYER’S LIABILITY.  MINIMUM LIMITS OF LIABILITY SHALL BE:  

		   1,000,000

		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 





 FORMCHECKBOX 
  UMBRELLA/EXCESS/BUMBERSHOOT LIABILITY INSURANCE OVER CGL/MGL/AUTOMOBILE LIABILITY  

MINIMUM LIMIT OF LIABILITY SHALL BE $4,000,000 EACH CLAIM EXCESS OF PRIMARY LIMITS ($5,000,000 MINIMUM TOTAL LIMITS REQUIREMENT)


 FORMCHECKBOX 
  PROFESSIONAL LIABILITY INSURANCE

MINIMUM LIMIT OF LIABILITY SHALL BE $      EACH CLAIM

 FORMCHECKBOX 
   CONTRACTOR’S POLLUTION LIABILITY INSURANCE 

MINIMUM LIMITS OF LIABILITY SHALL BE $      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.


 FORMCHECKBOX 
   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

 FORMCHECKBOX 
   WATERCRAFT LIABILITY OR JONES ACT LIABILITY INSURANCE 


MINIMUM LIMITS OF LIABILITY SHALL BE $     

 FORMCHECKBOX 
   U.S.L. & H. ACT WORKER’S COMPENSATION LIABILITY INSURANCE

MINIMUM LIMITS OF LIABILITY SHALL BE $     

 FORMCHECKBOX 
  BUILDER’S RISK PROPERTY INSURANCE

 MINIMUM LIMITS OF LIABILITY SHALL BE $     

 FORMCHECKBOX 
  MISCELLANEOUS:       


 MINIMUM LIMIT:  $       

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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CUSTOMER: 


ORDER NO. : " 


Phase", 


Frequency 


C}1pacity 
" .. '.--~ -------- -


Rating voltage 


Vector group 


Cooling type 


Applied standard 


RATING 
" 


-- ~-


.-
; - . --


i . ~ -
-
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--


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 
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-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 


A4(210 X 297) 







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 


A4(210 X 297) 







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 .~ 


A4(210 x 297) 


3 







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 . 
. -


8 
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l_~r_~e_=~ _: 
---. ------'-----~---] 


---
...... LI: H1 _ R:VV(50.00/o). __ .~ .... _ .... _ ... . ................. . 


. -..... ~ 


.-:--
. -_. ~ --~ .. -
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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_ , 


--


-.~----~~~----~~----~~----... ~----~~----~_~ .. __ ~-------------J 


... Ll: H1 _ FVV<.'OO.OO/-)_ .. _: __ .. __ ... _ .. _ .. __ ... ~. __ 
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E".l.: 
Up­T,­
T:>_ 


c .... :> 
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'p-
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\ 
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I 


project : [
--


--- --------------


_~- .............. LI:. H2 - RVV,(!50.0%). . . . . -' ., ..... __ ...... ... . .............................. '-'-'-"~' "-', ,~..,...--. 


.... ~~~ .. , .......... ~. 
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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 
~--+---~---'--. 


Dale \ Tested By I 
Used Instruments 
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14-
( 







[
-- pro~ect: 
---------~--. -


____ .. ___ ~-_--~-~ -.~----_~ ..... -----------. =_~-__~J 
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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 
~------D-a-te'------~~--------------~-'Ir------t~,e-s-te-d-B-Y-------~I-----------
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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" 


618.50 


Xl 


X() _, 'lJ 
~ 


Generator Set,Up 1 P 6 S 


RS (Series Rbsistor) 
i 


1000 [ohm] 
--


RO (Parallel iResistor) 3450 lohm] , .-


~ Result:· 


Impulse Voltage Test System 360 kJ 3600kV (HIGHVOLT / Germany~ _____ ~ 


\ Te¥edBy \~ 
Used Instruments 


Date 
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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 
A4(210 x 297) 


ZB 







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) 
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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) 
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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:~:~:~:~:~·~:-:~:~:~:~:~.~.~.~:~.~.~. -' . .. .. . . .. .. .. . :>: : ::::;:: 
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-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 
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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) 
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. 
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) 
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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 


A4(210 x 297) 
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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 


Order No . 


400 430 
I 


460 


508.690 507.960 


\"""-5.906 5.904 ).900 
. -


'.000~~:~:: :: .. ~.. ~ 
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9 
§. 


l00~~~§§~.~.§ .. ~.~~§§~§§§.~.§.:~::~~ 
.. ,,, 
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Time [sec.) Time (:sec.] 


I Hot Resistance of HV Winding 1 [ Hot Resistance of XV Winding 1 


I~ Result _ 


Used [nslmments Transformer Test System 2285C 
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Date 1 sted By 
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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 


9 


10 


11 


12 


13 


14 


Temp. 


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 


35.51 
35.5' 


35.0 
35.0 


228.1 .. -


225.3 --


• 224.2'-


204.2 
201.5 
202.2 


40.0 . ___ 
. -:-----_. __ .. r I Ji I Temp. Rise 


. - .. --___ . __________ --1---_.----


20.0 


300 


[ ""'- I "'bi ,", T '" 


L --' .---'--__ ---L .. _. ...---.-'--.---'------'----'t---'----. 


10.0 


0.0 I. ___ ..• -!...._--L ___ .~ ____ .. J 


3 5 7 9 11 13 


No. 


4l 
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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:] 
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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_ 


·····E ...... ~:>:::::~::::::::~::: ...... ~, ... , .. 
"" .. ", ., .... , ". . ... , . . . , . ,. . . . .,., .. , .,. ::::::.::: 


I .-~~ .. ~ .. ~.~.~~.~.~:~:~::~:~::~:~~:~::~:~.~\~;~,:~\:~:-~ 
. ... 


'.' ...... ' ... . ...... , .. " .. 
..... . ..... ....... " .. 


••• ~.;...;..;.:~.;..;..;.; '...;...;-;..;..;..;..,'~' M' ''''';''-T-' M' • .;.., •• ~ • .,..;..;...~..;...;.;..;..,. '~'M' ~ 


• 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 
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·""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 
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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 
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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 
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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 
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[!] 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-
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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==~-__ --· .---.==== 
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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 
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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---_-'---__ ~--+-_ _____'.___-
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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) . 
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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) 
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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 


-------:----;-­
............ _, __ .... 1 .... 


ICT Excitaion Characteristic ( urve(60Hz) 


.. -,- -,- .... ,.., "'! .............. " ............. -,. ......... ,. ... -.-


-------,---- -- -- .......... -,. -------.- .. _-.---,..-.-.-~- ... 
.... _. __ .: ..... : .... _e'" _~ .. _ ........ __ ..... :. ___ : ___ :. _: .. :.: ._:, ' ____ ._..: ... __ : ... ~ _ .. :.. _:.. ~_:; · . . ...... . 


---1----.--


• I •••• 


. . ... t... ., ..... . 
.......... - .. r" - ..... " -.- -, .. , .. ,. -.- .......... - -,- ...... r"" 1" -,- -,- ... - ~ 1 . . . . . . .. . ...... . 


.. . . . . .. .... · .. ' .. ·rrrn \\1 · ...... :· .. ·~ .. rr;-rn 
••••••• ! 


-- - -.- --... - - - --
:-;-


.. 
--'--' .. '. 


... -------- --- ------- - ------- --------- - -· . . ... 
• • • I •• 


- - - - - - -,- - - -, - - - -.- -,- -.- 1 -- --,- - -.- - - ,-,- -- -- -- -t- - -- - -.- -,- -,. · . ______ .to ___ 1 __ 


· . ....... : .... :\. 


I 0.01 0.1 Excitino 
Current 


(Al 


10 
I 


i 


L 
t 


4.3089 


0.222 


430.9 


10 
I 
i 950.0 


M(210x 297) 
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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 


~
.::::: ::: ::: i' -i:::: ::::::~; : ::::::t:::::: :::::~:~:~ 
-------,---- --'--r-r,-,., -------,---'---r-'-'-' 
............... I ..... .a. .... ~ .. _ ........ '"" .. " ~ .............. ~ ........ '_ .... a... .. ~ .. " .. \p 


• •• , • It' ,. '0 ••• 
... _ ........ _,_ ......................... " ........................ ~_ .................. r 


• • t ••• I I •• I ••• 
........ " __ .. __ ........ 4 ______ ... • ............. _ ......................... . 


• • • • • ••• •• I ••• · ... I. ... . .... . 
.. ...... .. -,- ...... I .... "' .. -~ -.r.,.. t' 'I .............. , ...... -.- ........ 'I .. '" .. ,. 


• •••• I. I •• •• 0 • 


• • • • • • •• • 0 0 ••• 


, • 0 •• '0' •• •••• ... -----.- .. --: _ .. ; .. -0- -0- ',-;" .. -...... --r" _ .. -,- - - .. - ; - .. -. · , , . , .0. . •..• , 


-------,-_ .. -
-... - -0- -t- -,---_ ...... -,_ ...... -'-.--,-",--.-
-_.1_-' .. '.'.-'-


0.01 0.1 


----:-- .. : ... 
.... --.- --.-" 


- .. - -.- - -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) 


:::::: :::::: ~::i: ::: ::: ~:~; 
,. .. _ ...... --.- _ ...... -.. , .. -,- -,-.,-,., 


-------:. --.. ~ --~ --:- -:- ~ ... ~ ~ .. -----.... -.. --......... -.- -.- ....... .. · ..... - .. _ ...... --- _ ........... ---.- ~- ~. 
~ 0 0 • 0 • • 


o ••••• 
.. ----- .... -- - -r- .. ,- -,- -,-.,-,., · .... . . . , , , .. . -_ .. -_ .. -'-. _ ... - .. --.. --,- -.'": ",-.- .. 


· , . , ,. · . , .. , · ..... 
.. ---_ ... ;- ..... . - --:- -:- -:-:-


- .. --.- -0- -.-,-
.. .. _ ... _ .. -.-" _ ... .. - .. -.- -,- ...... -
.. .. _ .. - - _t ___ , 


10 


A4(210x 297) 
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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------------~----~ 


A4(210x 297) 
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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 


(V) 


10 


::::::f::li:ITf~::; :::::::;:::LflIH : ::::::L:IIFf.1T 
• •• I I I. I •••••• , •• •••••• 


I •••• I.. • •• I I I "' ., •••••• 


-------:----; .. -~- .--:-":-;~ --- .... --r·---:---:---i--i-·;-::- -------:----;--~--: .. -:- .. :-:-~ 
• • , • • • •• ••• • • ••• • I ••• , ,. 


• • • ••• I •• ••••• , •• ••• , •• · . . . . ... . ... I.. ", ..... . · , . . . ... ... . . .. . ...... . · . . . . . .. ... . . . . -' ..... . 


Vf 
... ....... ... -- -----------::::::::::- .. :::;:::::::::: ::::::: .. ::-.::: ... : - .. - --_ .. .;_ ....... _- -'-


-------:- --!--~--:--:--:-:~ ------- -.. --:---~- .. - -: - -------:---- .,. -' .. 
::::::-:-:::~::~~:f-:~~:~~ ::::::: ::::~:::f:: : .. ~-- =:=:::~:::: . ,. 
---- --.----.--,--.--.--.-r' ------ .. --"-.---_--" ~-- -------.---- -.-


• ••••• I. • • 


-- -- .... :----!--~ .. -: .. -;-~ .. ~~ ------- _ .. _-:---:-_ .. .}-- -------,---- -- --'--'- _ ... · . . . . . .. . . 
____ . __ : .... : . .l; __ :...~;.:; .......... .: ... ~. . ..... _..... .. " 


0.01 0.1 Excitino 
Current 


(A) 


10 


2.1382 


0.312 


213.8 


10 


350.0 


A4(21Ox 297) 







'.!¥.. .... :. 
·~~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 


, 


M(21OX 297)-
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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 , 
... '"' .......... 1 ........ " .... ~ ....... at.. ~_ .. ... 


• • .. • • • •• • I •••• . . ...... . 
............ -,- ...... '1' ....... -,- -.- -,- r 1 .............. f""" -.- .. -.- .. , -1- r .. .. .......... -.- ...... r" -1" -,- "' .. - "'.-.- 'I 


............ -:--- -: --~--:--:--:-:-! _ ... ____ , ____ ,, __ .I __ , __ , __ '.t.J _______ , ____ ' .. __ 0 __ ' .. '.1. . . . . .. . .. . ... 
-------:----;--~--:--:- .. :.:~ -----.-;---.:-.-:--~-~-:- .- . .. ........ --- _ .. - - -- --- -


100 7ITnnll::::T-n·: ::::::::::::::nm 
:::::: ::=:::~:: ~:::: =:: :::~ ~ :::::::i:: :::::::::~:~:~:::: :::::: ::::::~ ::~::::::: ::::: ~ 


i 


Exciting 
Vatage 


(V) 


10 


___ .. _ .. _'. ___ a. __ ~ __ ....... ..o_" ~ .. ______ L ____ , ___ ,- .. .j _ .j .. I. J ... 


I I I •• I I. I ••• , • 10 


- - ...... - -.- .. - .... - - .. - -,. -I" "'1_ ~.. .. _ - - - • _ .. - - __ 0_ - ........ - ............ 


• ••• 0 • •• •• I I 0 10' 


• •• I •• 0. ...,. , •• , -_ .... _ .. -.- ....... , ....... - -,- -t'"..,- r, .. - - - .. _ .. r - - - -," - -0-'" -'.'"'1 .-


· . , , , ... --- .. -- -,. _ .... ; ....... --.- -1- -.-;" 


• , • I. I 


, , , •• 0 • - -- -.... -; --- -.- --.- -... -: -,- -, .. 
, ... . 


• I • 10 • 


- - - - - - -,- - - - r - - .. - -,- -.- "'I-r' 
___ •• _ .' ...... a.. •• .6 _ .' •• '_"'." I 


, , ... " 
.. - - - - - -0- .. - .. ~ - ..... - -,- -0- "'I - ..... 


, •• 0 •• 


- _ ........ ___ • _. - _ .... -0- _1_'" -0- • 


• I •• I I 


- _ .. - _. -.- ...... r - -, - -,- -0-"'1 -r, 


• I .. '·'·· - -- ...... -.-" _ ... _ .. ;. -0- -1- -, -.- .. .... , , .. . . . . . ,. 
..... . ... . .. . .... ~ ... -. -+.-.~ .. ""'".-.. - .. -.-... -.-.~-.~.-. -.-H--.. -.-.. -.-_.-.-.. --:--:-:~::-:-l 


-------,---- .""';,--,--,"-.-


.... _ .... - _0- __ _ 


0.01 0.1 


· . · . 
Exciting 
Current 


(A) 


_0 .. _ .. __ ..... _' .... _ --' .. -'- .. ' .. 


· . .,- - ..... -- - -,- _ .. - --,--," -,-
--'--'- .. '-


· . 
· . 


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 


............ ..-." .. ______ .1. ____ ............ , .... o.. 
• • • • •• • •• I • I t .. ------,---- - - i - -.- -.- -.- r 1 - - - - - - - r - - - -.- - -.- -,- 1 - .. - .-


... _ ..... --.'- - .. - --~--:-.-:--:-~~ -.----_~ ____ ' ___ : __ ~-~-~ . :-


. ----.-- .. --.. -...... 
• • I. 


: : : : : : :::: :: i:: ~: ::: ::: ::: ::::::: ~::: ::=: =::: ~: ~: t 
.... _ .... - -..... - - , .. - ..... -,- .. .t".,.. .. .. - - - .. -. - .... -,-" -.- -, -,-,. 
_ .... _ ..... ' .. ___ J. __ ~ __ , __ '- ..1_ _ ___ ...... ____ Oo' ___ ' .. _ J. "Oo \, 


. , .... -.......... ",-"" -; - -.," -," .,- -," 


- _ .. - . - -:- - - - .. - ~ - -:- .:- .. !-- _ .. --- -,- - _ .. _ .. ,- -~ -~ ...... 
.... -----.---- ---;'--.--.--.-


_ ...... -." -.- .... 


0.Q1 


. ..... -... ---.-- ... ---._-- .. ---


0.1 


. . .... 


.. ---:- .. -:--
_ ... -,- --~-
----:---: .... 


Exciting 
Current 


(A) 


I ••••• 


- - - ... _ ... -." - ..... r'" -,- -0" -0" ... -
................. 0' ____ L. ...... " .... '0 .' •• 0. 


o I I ••• 


, I •••• 
.......... - - _._ ............ _ ..... ,... -0- .. - .... 


· .... . · .... , · .... . · .. " .. . 
• I • ",. · ...... . .. - ---_ .. -- _ .... - _ .. --- -" .... _ .. 


• , ••• 0 •• 


.... - - - .. -.- - -";''' .. i" -." -,- -,-.-, 


.... _ .. _ .... ,_. __ ...... _ J __ "- _,_ J_ ..... 


· .. , .. 
.. - - - - .. -•• _ .... r"", - ·0 .... ,- -.-r' 


· ..... 
• •• , "' • I - - ........ ".- .. -" i""; - -,- -0- .,-,"; · .. · . I. I. · ..... 


• •• , • I 


-----_ .. :---- _'_,1 


.. .. ---_ .. -_ .... 
--,--,- ",-, 
-.' .. -'.. .. ..... 


10 


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 


1000 , ~ ---- - -~- - - -. - - .. - .;- -,- .... -..,. .. 
.. .... ...... .. ,- ...... , .... ~ .. _ ................ ~ ............................... '"'............ .. ... ............................ " ......... " .. ~- .. .. 


• ••• I I I I ••• I • ' •• · ...... . 
...... ...... -.- .......... -1- -,- - .. -.- r-, .............. r""" -,- .. -.- .. , .. , .. ; .. -,- .. .......... -.-"" .. " .... 1- -.- -.- -.".- ... 


........... -:- ...... ! .... -: .. -:- -:- -:- ~ -: .............. ! ...... -> .. -:- .. ! .. ! .. ~ .. -:- ............ -:- ...... ~ .... ! .. -:- -:- -: .. :-! 


........ 
...... .... .. .. 0 ......... __ ~ __ 0.. ..... ~_ .. ~ _" 


· .. ' ... ", · .. , .. _ .. _ .. -.. -.-". " ....... --.- -.......... .. · ... . 
· .... . · ..... . 


100 V:::: :::::: t':: ~: ::: ::: ::: ~ ~ :::::::;::: :::: ::::;:;: ~ ~::: :::::: :::::: ~::;: ::: ::: ~ ::: j 


Excitino 
Votage 


(V) 


10 


1 


" .. " .. _ .. _,_ .......... ~ •• ' ..... J.Io." ....... _ .. _, ___ .' ••• '- _ ....... " · . , .. , .. . .... . 
· ..... ,. .. • ___ .... _. ____ • _.4 .. _0- _ ............ ______ .. - - - .... - -_ ..... ,,"- ~ · ...... .. ., · ...... , .. 


.... - ...... ",- _ .... , - -"'1- -r -.- ~-r' .... _ ... - - J - -- -,- - -r", -,,-,. 


· . , , .. 
-.. - ... - .. -:----i---i- .. :--:--:·;~ -- .... ---;--- .. :-- .. : ... ~-~ .. ~ 


1------


.. -- ----.- _ .. -


0.01 


I •••••• 


I •••• I. . . . . , .. . . . "' ., 


· , ., . -". - -,- -.- -,- .. 
- .. i" -,- -,- '"l-


-,. ~- -:- -:- -:-


.. · . 
, ... ' 


0.1 


· ... . · ... . 


· , . _ .. -:-. -:- - - .. 


Exciting 
Current 


(A) 


... .. .... --_ .... _ -_ .. "' .... , -.,- -1- ""-, • 
~ - .. - - .... -:- - - -~ -.. : - -:- -:- --: .. ~ ~ 


· "' .... 
.... - - - - .. __ .. _ ........... -1- _._ ~ .. ~ .. 


• I ••• I 


,- ............ --.- _ .. -.,. ..... --.- -.- ...... ,. , 
· ..... 


• • I ••••• _ .. -_ .. --.- --- .. _ .. : --.- -.. -; -: ; · .... . · ..... . 


---.. -- -:- - -- _o".!. 


- -" - -- -,-" -- --,--,- .. 
--,-.,- -:-i 


.... -_ ..... -:- -.... 


10 


-
N > 20 


2.3837 


0.029 


238.4 


10 


373.0 
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II PAUWELS TRAFO BELGIUM 


ransformer : 9545474 


~ : OAV!141l85 Specs. 


Cooling : OAilotFN2ndFA 


requenc;y : 60 Hz 


Weetorgroup : YNvnOdll 


Hlah Voltage 


Pas. UM lrat Igar. UM 


16L-Y 133100 234.2 234.2 14200 


N-Y 121000 257.7 257.7 14200 


16R-Y 108900 286.3 286.3 14200 


% Ul U2 U3 C UM 
. , 


" 


'. 


?os. U1 U2 U3 C UM 


16L-Y 12053 12054 12046 1 12051 


26101 


N-Y 10612 10612 10605 1 10610 


23001 


16R-Y 9499 9498 9492 1 9496 


20259 


U 


Winding Pes. Phase M C (1) 


A-B 3.5728 1.0 7.9800 


16L-Y A-C 3.5815 1.0 7.9600 


B-C 3.5673 1.0 7.9540 


A-B 3.2222 1.0 8.3500 


HV N-Y A-C 3.2175 1.0 8.29S0 


B-C 3.2192 1.0 8.3470 


A-B 3.5308 1.0 7.8840 


16R-Y A-C 3.5581 1_0 7.902() 


B-C 3.5282 1_0 7.9950 


PosiHon 


Tamb: 22 oC emcerature 


Tret : 85 oC RIIHlqhVo~ 


~IILow Voltaa. 


StraY losses 


i.oadlosoes 


Ur% 


Ux% 


Uk'!(, ..........., 
Test Bay Engineer VAN CLEMEN 


TEST CERTIFICATE 


WA: 54{72J90 Customer : CITY OF SEAmE 


: ANSI ~ua,anteed Values at 85 oC AND BASE 54 M MIlA 


Pc.. Uk'!(, Load_ % No load l<>aft '0% 


6L-Y ItMI 


N-Y 19.6 Iffl 


Low Voltage SR-Y 19 Iffl 


lrat Igar. Results OM ...... MIlA 


2195.5 2195.5 16L-Y 19.61 225.8 t<MI Iffl 


2195.5 2195.5 N-Y 19.01 225.0 t<MI ItMI 


2195.6 2195.6 16R-Y 18.60 224.9 t<MI Iffl 


No load losses 


11 12 13 C 1 (A) Pl P2 P3 C P(W) lo~ 
, , 


',' 


': ,', 


Load losses 22 oC 
11 12 13 C I (A) P1 P2 P3 C I P (W) P(W) 


108.2 108 108.2 1 108.13 15580 14790 13820 1 44190 44190 


234.2 207290 


118.9 118.8 118.9 1 118.87 151BO. 14580 13940 1 43700 43700 


257.7 205395 


134.3 134.1 134.2 1 134.20 16620 16140 15730 1 48490 48490 


286.3 220694 


Resistances 22 oC 
I Rmes. Rave. U 1 Ames. Rave. 


C (ohm) (ohm) Winding Pos. F~ase M C (1) C (ohm) (ohm) 


1.0 O.44n A-B 0.1'457 1.0 11.5650 1.0 0.0126 


1.0 Q.4499 0.4487 LV Y A-C 0.1431 1.0 11.4540 1.0 0.0125 0.0126 


1.0 0.4485 B-C 0.1461 1.0 11.5570 1.0 0.0126 


1.0 0.3859 A-B 
1.0 O.38n 0.3864 A.c 


1.0 0.3857 B-C 


1.0 0.4478 A-8 
1.0 0.4503 0.4465 A-C 
1.0 0.4413 B-C 


Calculations to reference temperature 


Pos. 16L-Y 54 Ivr'JA Pos. N-V 54 Ivr'JA Pos. 16R-Y 54 WA 
22 oC 85 oC 22 oC 85 oC 22 oC 85 oC 


36917 Watt 45966 Watt 38491 Watt 47926 Watt 54898 Watt 68355 Watt 


90958 Watt 113255 Watt 90958 Watt 113255 Watt 90962 Watt 113260 Watt 


79416 Wall 63781 Wall 75947 Watt 60995 Watt 74834 Watt 60101 Watt 


207290 Watt 223002 Watt . 205395 Watt 222176 Watt 220694 Wall • ~41716 Watt 


0.384 % 0.413 % 0.380 % 0.411 % 


19.61 % 19.61 % 19.01 % 19.01 % 


19.61 % 19.61 % 19.01 % 19.01 % 


Customer/Inspector : 


0.409 % 0.448 % 


18.60 % 18.60 % 


18.60 % 18.60 % 
• .....:·100.0:2 


Date 30.04.96 


a.c. DEPT. ~ 
F. VAN CLEME \ 
Date ,: .{o! o!;, Ig G • 


... f ... 
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Ii! PAUWELS TRAFO BELGIUM 
TEST CERTIFICATE 


~ransformer : 9545474 MVA: 54{T2190 Customer : CITY OF SEAmE 


ype : ORV 541185 Spees. : ANSI lGuaranteed Values at 85 oC 


Foolino : OAl1stFAl2ndFA Pas. Uk% Load losses % No load losses 10% 


requency : 60 Hz 16 L 90 kW 


VectOrqroup : YNynOd11 N 15.73 187.0 'tIW at 72.0 MVA 100 31.5 'tIW 0.1 


HighVo~e Low Voltage 16 R 15.33 110 41.5 'tIW 0.2 


Pas. UM Ira! Igar. UM Ira! (A) Igar (A) Results 


16 L 133100 312.3 312.3 27240 1526 1526.0 16 L 16.59 181.6 'tIW at 72.0 MVA 90 23.656 kW 0.04 


N 121000 343.6 343.6 27240 1526 1526.0 N 15.78 182.8 kW at 72.0 MVA 100 31.073 kW 0.06 


16 R 108900 381.7 381.7 27240 1526 1526.0 16 R 15.22 218.5 kW at 72.0 MVA 110 42.611 kW 0.14 


No load losses 


% U1 U2 U3 C U(V) 11 12 13 C I (AI P 1 P2 P3 C P(W) 10% 


90 24548 24511 24500 "1 24520 0.7 0.5 0.7 1 0.633 10058 5781 7817 1 23656 0.04 


100 27281 27238 27216 1 27245 1 0.7 1 1 0.900 1:r797 7505 . 9771 1 31073 0.06 


110 30017 29972 29897 "1 29962 2.4 1.7 2.4 1 2.167 22185 10486 ·9940 1 42611 0.14 


Load losses H-X 22 oC 


Pas. U1 U2 U3 C U(II) 11 12 13 C I (A) P1 P2 P3 C P(W) P(W) 


16 L 20020 20024 20002 1 20015 283.7 I 282.6 282.9 1 283.07 45000 48900 33700 I 1 127600 127600 


22084 312.32 155336 


N 17923 17925 17905 1 17918 323.1 322.1 322.2 1 322.47 46400 52100 38300 1 136800 136800 


19089 343.55· 155273 


16 R 14036 14041 14031 1 14036 323.8 323 322.9 1 323.23 43600 49000 39100 1 131700 131700 


16576 381.72 183672 


Resistances 22 oC 
/ 


u I Ames. Rave. U I Rmes. Rave. 


Winding Pos. Phase (II) C (0 C (ohm) (ohm) Winding Pos. Phase (II) C (0 C (ohm) (ohm) 


A-B 3.5728 1.0 7.9800 1.0 0.4477 A-B 0.2076 1.0 '1.5330 1.0 0.0180 


16 L A-C 3.5815 1.0 7.9600 1.0 0.4499 0.4487 LV X A-C 0.2080 1.0 11.5100 1.0 0.0181 0.0180 


B-C 3.5673 1.0 7.9540 1.0 0.4485 B-C 0.2077 1.0 11.5510 1.0 0.0180 


A-B 3.2222 1.0 8.3500 1.0 0.3859 A-B 


HV N A-C 3.2175 1.0 8.2980 1.0 0.3877 0.3864 A-C 


B-C 3.2192 1.0 8.3470 1.0 0.3857 B-C 


A-B 3.5308 1.0 7.8840 1.0 0.4478 A-S 


16 R A-C 3.5581 1.0 7.9020 1.0 0.4503 0.4465 A-C 


B-C 3.5282 1.0 7.9950 1.0 0.4413 B-C 


Calculations to reference temperature 


position Pos. 16 L 72 MVA Pos. N 72 MVA Pos. 16 R 72 MVA 


Tamb: 22 oC em perature 22 oC 85 oC 22 oC 85 oC 22 oC 85 oC 


Tret: 85 oC ~I High Voltage 65652 Watt 81746 Watt 68408 Watt 85178 Watt 97589 Watt 121512 Watt 


~II Low Voltage 62944 Watt 78374 Watt 62944 Watt 78374 Watt 62944 Watt 78374 Watt 


~tray losses 26740 Watt 21476 Watt 23921 Watt 1.9211 Watt 23139 Watt 18583 Watt 


oad losses 155336 Watt 181595 Watt 155273 Watt 182763 Watt 183672 Watt 218469 Watt 


Ur% 0.216 % 0.252 % 0.216 % 0.254 % 0.255 % 0.303 % 


Ux% 16.59 % 16.59 % 15.77 % 15.77 % 15.22 % 15.22 % 


Uk% 16.59 % 16.59 % 15.78 % 15.78 % 15.22 % 15.22 % 


Voltage tests 


i,A.pplied voltaqe test 1= 50 Hz 60 sec Induced oveNoltasre test f = 125 Hz 


Neutral H. V. 34kV Double Voltage 2XUN kV (feeding LV.) 50 sec 
LV. I earth 70 kV H.V.! earth 185 kV Qnduced single phase) 50 sec 


Tert I earth 34kV 


Insulation resistances (tested with 5000 V D.C.) 


"HV/LV Mohm LV / earth Mohm Mohm 


HV / earth Mohm Mohm Mohm 
RAt'2W21 ~..,...-1U«tw 


Test Bay Engineer VAN CLEMEN Customer/Inspector : Date 30.04.96 
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ii! PAUWELS TRAFO BELGIUM 


TR 1-7.02 TRANSFORMER TEST REPORT 
Manufacturer'" Name ; . PAUWELS TRAFO Mir'sREF Nr.954M74 Type: ORY 54il85 


Purchaser : CITY OF SEATTLE Purch.orderNr. : ~~26 


Date of t!lSt : 


Cooling cl8$$ : Phase: 3 Hertz: 60 Insulating Fluid: Mineral oil ty pe.1l 


Winding H: (V) 


30.04.96 


ONl5tFAl2ndFA 


121000 conn.: 


54{72/90 MVA 


Wye X: ( V) 27240 conn.: Wye V: (V) 14.200 conn.: 


54[72J90 MVA 54{72f9Q MVA 


Taps H: 33 X: N.A <:: Y: NA 


RESISTANCE. EXCITING CURRENT. lOSSES AND IMPEDANCE-Based on normal rating unless otherwise stated. losses 


and regulation are based on Wattmeter measurements. Resistances are given between phases. 


Resistance in ohm At 100 % Voltage Load losses and Impedance at 85 


at 22 oC Exciting No load .121000 V to 1.21000 V to 27240 


between phases current losses 27240 V 14200 V 14200 


H X Y in% inWatt 72 MVA % IMP. 54 MVA % IMP. 54 


Guar. NA N.A. N.A. 0.1 31S00 187000 15.73 NA 19.6 NA 
Meas. 0.3864 0.Q18 0.0126 0.06 31073 182763. 15.78 222176 : .... : .... 19.01 181974 


EMPERA TURE RISE TYPE TEST : is determined from TEST RESULTS ....... . 


!cool- MVA- Temp. Oil rise above ambient Average windin!!. rise above ambient temperature 


oC 


V to 


V 


MVA %IMP .. 


4.8 


4.62 


imode base RiseGua Losses Top Aver. Energized Winding Shorted Windin Rise by Resistance oC 


roC} Di:ssipat! roC} I roC} T8Q-kV Amps Tap-kV Amps H X Y 


-. O.A 54 65 153961 48.7 39.2 H 108.9 287 X 27.24 1147 41.7 43.2 


lstFA 72 65 249542 SO.5 36 H 108.9 38.2 X 27.24 1527 47.2 49.8 


2nd FA 90 65 372430 58.2 42.2 H 108.9 4n X 27.24 1907 59.6 61.1 


% Regulation full load at tap 


at p.t. 1 : 1.49 % 


at p.f. 0.8 : 10.37 % 


.RO SEQUENCE IMPEDANCE 


input at H : X open Yopen : 


H : X shorted V open 


Efficiency at tap N 


at p.f. 1 at SO% load: 99.79 % at p. f. 0.8 : 


at 100% load : 


at 125% load : 


46.58 ohms/ph 


29.98 ohms/ph 


99.7 % 


99.65 % 


input at X:H open Y open 


H X:H shorted V open 


NOISE PRESSURE 


lEVEL 


Cool mode : Measured Guaranteed 


dB(A) 


: dB(A) 


2nd FA 61 dB(A) 


dB(A) 


dB(A) 


64 dB(A) 


99.73 % 


99.63 % 


99.56 % 


0.63 ohms/ph 


0.41 ohms/ph 


Auxiliary losses in Watts 15 Fans measured: 1112 W Guaranteed : 


VOLTAGE RATIO: measured at all taps and are within the allowable 0.5% range. 


Angular displacement and winding connections: OK as per order specifications 


DIELECTRIC TESTS - tf Imoulse Tests are rElG..,uired see seoerate Transformer Impulse Te5t Reoort 
Applied Potential Tests Voltage Tap of Test Voltage Applied Duration of Test 


51.3 


Delta 


HotSpotoC 


Gar. 80 


HV LV 


56.7 58.2 


62.2 64.8 


74.6 76.1 


Voltage applied between each winding and 1-__ TT.;.ce:.:s;,:;te;.:d:..;Wic:.::.;/Oc:;d"'in:><-g-+-_________ t_-----------------_� 


?ther windings connected to core and I--'-'H...:.:-t-__ 1:.::21~.;.;kV-'--_-+-____ ----'~-=-__ t_----..::;:;.-=:==-----------_I 
ground. X : 27,24 kV 
es~equency: 60 Hz r--V~:-t-c:::..;1~4.~2~kV~--t-----~~~----r------~-=:==---------------------~ 


Induced Potential Tests HV winding Energized winding 


One hour le",el : 125 kV (r.m.s .. phase to g with 44128 V for 


Enhancem. l8'lel : 145 kV (r.m.s .• phase to g 51188 V for 


T.,...Jrequency: 125 Hz 


RI.V. MEASUREMENT -If required see seperate RI.V. Test Report 


8ectrical and mechanical tests on L T.C. have been done with nominal current and voltage. 


Oil leakage and pressure test has been done with 5 P.S.!.· during .... , 24 hours. 


Auxiliary wiring has been tested with 2.~ kV during .... :. 1 minute(s). (except electronical eqUipment) 


INSULATION RESISTANCE with megger 5000 V DC H-grnd 20000 Mohm X-gmd 15000 Mohm IV-gmd 10000 Mohm 


Core-grnd: 7000 Mohm H-X ~ Mohm H-Y t5000 Mohm X-V 10000 Mohm 


REMARKS: I hereby certify this is a true report based on factory tests made in accordance with the Transformer Test code 


C57.12.90 cu,;"ent edition of the A.N.S.I.. and that the Transformer withstood the above insulation ~~ 


Signed VAN CL~ Date 1006.96 Approved by VAN DEN BO~S~C~H~I~ ~~, ~61;;;;;::-;;;;::>---~ 
l NA = NOT APPUCABL~ , "Transformer QU~ Testing Dept 
AAP2W21 VT-KZ-IOOi02 


Q.e. DEPT. :O~ 
F. V/ ... N.CLEi~~~ 
Dat8 :.~ob L~_L' 


COIL ~ Coif - J 2~ ! 130 Ib 
.,. A N k ~ r-i tt ;" J -- 5 b , S"4- 5 I b 
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Ii! PAUWELS TRAFO BELGIUM 
TEST CERTIFICATE 


trransfonner : 9545474 MIlA : 54/72190 Cuatemer : CITY OF SEATTLE 


ype : OfN54I185 Specs. : ANSI k;uaranteed Values at 85 oC ONBASE54MV 


Fooling : OAJhtFAl2ndFA P .... Uk% Load losses "- No 1* losseS 10% 


Frequency : eo Hz 1m 


t/ectorgroup : YNynOdII Pc-v 4.8 kW 


Hloh Voltaae LowVoltaae 1m 


Pas. UM Ira! Igar. UM Ira! klar. Results ON IIA$€ '"INA 


1m 


X-V 27240 1144.5 1144.5 14200 2195.6 2195.6 X-V 4.62 182.0 MIlA 1m 


1m 
No load losses 


"- U 1 U2 U3 C UM 11 12 13 C I tAl PI P2 P3 C P(WI 10% 


I 
,:: .. :.:.:: .. :::\: >::. : .. :.:: .:: .. :.:. >.:~ .. ::: .. : .. : ::.:c' ... 


: : :.:::::: .: ::::.:: . to::::. .:. :::::.: .... :::.: .. :::::: ...... :::: .. ::::.::. 
. :': ...:::::: .. :::.:::. ., ... : .. ... ::< ... :::.: 


Load losses X-Y 22 oC 


Pos. I Ul U2 U3 C UM 11 12 13 I C I (A) PI P2 P3 C P (WI I P(Wl 


I : :.::::: .. : / .: 


X-V 551 546 548 r 548 498 I 500.3 I 498.3 1 498.87 10337 8830 10657 1 29824 29824 


1258 1144.5 156974 
: 


Resistances 22 oC 


U I Ames. Raw. U I Ames. Raw. 


Windino Pas. P~.ase M C m c (ohml (ohml Wlndinq Pos. Phase M C m c (ohmt [ohml 


A·B , A-B 0.1457 1.0 11.5650 1.0 0.0126 


A-C LV A-C 0.1431 1.0 11.4540 1.0 0.0125 0.0126 


B-C B-C 0.1461 1.0 11.5570 1.0 0.0126 
. 


A-a 0.2076 1.0 tt.533O 1.0 0.0180 A-S 


HV X-V A-C O.2C80 1.0 11.5100 t.O 0.0181 0.0180 A-C 


B-C 0.2077 1.0 11.5510 1.0··· 0.0180 B-C 


A-B A-a .: 


A-C . A-C < . 


B-C B-C ' .. 


Calculations to reference temp rature 


positcn Pes. MIlA Pos. X-V 54 MVA Pos. WA 


Tamb: 220C empet;!llJre eC eC 22 eC 85 oC eC oC 


Tref : 85 oC Fill High Voltage Watt Watt 35367 Watt 44036 Watt Watt Watt 


~II I...cw VollilQe Watt Walt 91110 Watt 113445 Watt Watt Watt 


StraVIosses Watt Watt 30497 Watt 24493 Watt Watt Watt 


I.oad :osses Watt Walt 156974 Watt 181974 Watt Watt Watt 


Ur'lIo % % 0.291 % 0.337 % % 'lIo 


Ux% 'lIo 'lIo 4.61 'lIo 4.61 'lIo 'lIo 'lIo 


Uk'lI. 'lIo 'lIo 4.62 'lIo 4.62 'lIo 'lIo 'lIo 
............ ., 'f1-f\,L·\I,I4jUot 


Test Bay Engineer VAN CLEMEN Customer/lnspector : Date 30.04.96 
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Ii! PAUWELS TRAFO BELGIUM 


ZEROPHASESEQUENCEIMPEDAN.CE 


~ransformer : 9545474 


lVectorgroup YNynOd11 


Position V C Volt I C 
N 838 t 838 53.8 1.00 


1560 1 1560 99.8 1.00 


2406 1 2406 154.1 1.00 


3102 1 3102 199.1 1.00 


3756 1 3756 241.9 1.00 


Position V C Volt I C 
N 2543 1 2543 254.5 1.00 


Test Bay Engineer : VAN CLEMEN 


MVA: 54{72J9O 


I
U 


UI 
High Voltage Low Voltage 


Amp W C 
53.8 1977 1 


99.8 7016 1 
154.1 16790 1 


199.1 28000 1 


241.9 41300 1 


I
U 


I 
High Voltage Low Voltage 


Amp W C 
254.5 27360 1 


Customer/Inspector : 


Customer: 


I 
Tertiary 


Watt 
1977 46.73 


7016 46.89 
16790 46.84 


28000 46.74 
41300 46.58 


I 
Tertiary 


Watt 
27360 29.98 


CITY OF SEATTLE 


0 _. 
~ -
~ 


Temp. : 
Zo Zo% 


ohms/phase 22.98% at 
ohms/phase 


ohms/phase 
ohms/phase 


ohms/ phase 


ohms/phase 
ohms/phase 
ohms/phase 


ohms/ phase 


, 


h 


Temp. : 
Zo Zo% 


ohms! phase 14.74 % at 
ohms/phase 
ohms/phase 
ohms/phase 
ohms/phase 
ohms/phase 
ohms/phase 


ohms/phase 
ohms/phase 


Date 5/10/95 


Q.C. DEPT. rl 
F. VANCLEME 
Date :..)0)06\3.b 


f - 60 Hz 


22.0 oC 


72 MVA 


22.0 oC 


72 MVA 


. 


BK-54_ Pg. 5 of 14







Ii! PAUWELS TRAFO BELGIUM 


ZERO PHASE SEQUENCE 


[Transformer : 9545474 MVA: 54{72/90 


~ectorgroup YNynOd11 


,U 


""It.,...,. --.....,.,."" ... LMt...-""" 
He'*T ...... 


a.-.T __ 


~"" .. ,.. u,.,...,.,..._"' 


Position V C Volt I C Amp W C 


N 46 t 46 221.5 1.00 221.5 708 1 


.63 1 63 301.5 1.00 301.5 1320 1 


83 1 83 397.7 1.00 397.7 2266 1 


96 1 96 458.7 1.00 458.7 3090 t 
108 1 106 508.4 1.00 506.4 3nO 1 


U , 


OJ] 
HIfII'IoIIat- loo-
~"I'" LMppII",,11MJ 
"'UI8T ___ _T ...... .,.,..... .... U......,.""u,", 


Position V C Volt I C Amp W C 
N 68 1 68 502.4 1.00 502.4 2300 1 


~ 


. 


AAP2W21 


Test Bay Engineer : VAN CLEMEN Customer/Inspector : 


IMPEDANCE 
Customer: 


I T_ 
T_~ T_ 
T..a.I .. 


Watt 
708 0.62 
1320 0.63 
2266 0.63 
3090 0.63 
3nO 0.63 


T....., 
T_~ 


T ..... ~ 
T..u.I,. 


Watt 
2300 0.41 


CITY OF SEATILE 


f-6OHz 


"" , 
~ 


\'--"\ 


Temp. : ·22.0 oC 
Zo Zo% 


ohms/ phase 6.05% at 72 MVA 
ohms/phase .' 
ohms/phase 
ohms/phase 
ohms/ phase 
ohms/phase 
ohms/ phase 
ohms/ phase 
ohms 1 phase 


-
l' 


{'J 


1 i 


Temp. : 22.0 oC 
Zo Zo% 


ohms/phase 3.94% at 72 MVA 
ohms/ phase 
ohms/phase .,. 


ohms/phase 
ohms/phase 
ohms/phase 
ohms/phase , 


ohms/phase .. 


ohms/phase , .......... 
VT-KZ·'t1ICZ 


Date 5/10/95 


Q.C. DEPT. 
F. VAN CLEME~ 
Date :.Jo\c~lgG 
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i 
I 


I 
I 


· . iPA(;k'NG 1. 
PHOENIX ELECTRIC. CORP. . Sf 


I CUSTOMER'S ORDER NO. . I CONTRACT DATE I 
iT 366.570/9511/*L/HDB 


ENTERED DATE PLANT ORDER NO. 


11/30/95 3201 


FREE SEATTLE CITY LIGHT 
3613 4th AVENUE SOUTH 
SEATTLE, WA 98134 
ATTENTION: JOHN NORBERG 


WAREHOUSE 
SHIP 
TO 
(USER) 


BILL 
TO 


(CUSTOMER) 


r 


L 


PAUWELS TRAFO BELG IUM . 
ANTWERPSESTEENWEG 167 
B-2800 MECHELEN BELGIUM 


PLEASE REMIT TO: TERMS: 


PHOENIX EL£CTRIC CORP. 


P.O.BOX53 
NET 30 DAYS 


BOSTON, MASSACHUSETTS 02137 
INTEREST CHARGED ON OVERDUE ACCOUNTS 


INVOICE NO. 


INVOICE DATE 


F.O.B. 


INVOICE COMPlETE I' 


v.. I No I 
DATE SHIPPEE) ! 


I 


4/22/qf) I 


DESTINATION 
VIA. 


Packed By I. Prepaid coliect.1Gross Weight. 


IXX&A .,LOWfD 1110:;!: 
SHIPMENT NO. SHIP COMPLETE 


v.. I No , 


41 X"X" 


ITEM QUANTITY DESCRIPTION PART or CODE NUMBER 
UNITS UNIT 


SHIPPED PRICE 
TOTAL 
PRICE 


1 1 


.... 


I 


~'i. 


SINGLE PHASE AIR CORE 
REACTOR WITH THE FOLLOWING 
RATINGS: 


73-220-008-751 1 


SYSTEM VOLTAGE 
COIL BIL 


- lSkV 
- 110kV 
- SOOA CONT. CURRENT 


MOM. CURRENT 
INDUCTANCE 
IMPEDANCE 


- 9kA for 0 SEC. 
- 14S8uH 
- .SS OHMS @ 60Hz 


INCLUDING (4) lSkV 
BRACKETS 


INCLUDED WITH ABOVE: 


TR20S NSULATORS 


C"y l~S~T ~/Z~ 
APR 291996 : 


IN ~ppAREm GOOD CO~~I]ON -SUBJ"Ci 
T u EXAi",lIrtATION -c~ur Al'JO CHb.;;( 


/../~~ r~..-o/.f cb:2-~ 
& (4) NON-MAGN~TIC E~T. 


~"( 1 ) lSkV INTERMEDIATE CLAS~ W-690-062 1 
SURGE ARRESTOR 


( 4 ) TR20S INSULATOR W-690-001 4 
V(4) FOUNDATION BRACKET 73-220-108-S07 4 


(32)HX.C'SCR.(GALV).SOO-13 W-211-108-13-910 32 
X 1.2S" LG 


(32) LOCKWASHER (GALV) . SO) W-372-113-01 32 
(1) SUPPORT BRACKET 73-220-229-501 1 


(ARRESTOR) 


MARK SHIPMENT: WN 9S.4.~474 RVDP VA 
CONTACT JOHN NORBERG @ 2P6/684-3038 


5370 IllO 
I 


I i 
Serving the electric power industry since 1973 


I 
I 


i 


I 
I 


! 
I 
1 


I 


I 
! 
I 


I ! , ___ .1 
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Transformer manual 
no 93.4.3900 


III. TECHNICAL CHARACTERISTICS 


1. GENERAL 


ANSI C5T.12 


ManufactIXers' transtoonertype: ORV 54/185 


\factor group 


Rated power 


High voltage 


Low voltage 


Tertiary voltage 


Frequency 


NlrTtler of phases 


Network conditions 


Site conditions 


H-wIndIng: wey comected 
X-wtndlng: wey comected 
y-wtndlng: delta cortl8Cted 


angular displacement between X and H: zero degrees 
X-laggtng y by 30 degrees 


54/72/90 WA 


121000 V 


27240 V 


14200 V 


60Hz 


3 


- energy now: stepclown 
- usage: power distribution 
- operation: continuous 


- outdoor Installation 
- max altitude of installation above sea level: 1000 m (3300 ft) 
- max ambient temperatue: +40 °C 
- max average ambient temperature for any 24 hrs period: +30 °C 
- min ambient temperature: -25 °C 


2. MECHANICAL DATA 


2.1. DIMENSIONS 


- Length 


- Width 


- Total height 


:8000 mm 1315 inches 


:3800 mm 1149.6 inches 


6200 mm 1244.1 inches 


- Height over cover 3800 mm /149.6 inches 


- Untanklng height (withOut slings) :7400 mm 1291.4 inches 


III. 1 
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nanstonner manual 
no 93,4.3800 


III. TECHNICAL CHARACTERISTICS 


2.2.· MASSES 


- Core and coils (ootanking part) 


. - Tank and ftttIngs 


- Insulation Ii~d: - main tank 
- radiators 
- conservator 20 °C 
- total insulation liquid 


TOTAl MASS 


- Shipping mass of heaviest part 


2.3. INSULAnON UQUJD 


- ASTM type II 011 ( supplied by others) 


gallons kg Ibs 


7389 24050 53020 
330 1075 2370 
330 1075 2370 


8049 2$!00 57700 


3. COOUNG VOLTAGE RATING· " 


Class Temperature rise H-winding X-winding 


121000 V 27240 V 


OA 65 °C 54000 kVA 54000 kV 


1st stage FA 65°C 72000 kVA 72000 kVA 


2nd stage FA 65°C 90000 kVA 90000 kVA 


4. ADDITIONAL TAP VOLTAGES 


68400kg /150795 Ibs 


18400kg / <40565 Ibs 


+-------
113000 kg /249120 IbS 


80500 kg /ln470 Ibs 


V-winding 


14200 


18900 kVA 


25200 kVA 


31500 kVA 


- H-winding -16x5/8% = 10% above and below 121 kV by means of a load tap changer (LTC) 
Constant power at eadl tap position. 


111.2 
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· Transformer manual 
no 93.4.3900 1I·IItAUWIILS 


ENERCV IS OUR BUSINESS 


III. TECHNICAL CHARACTERISTICS 


Note: See raUng plate drawing under MCIIon VI for details of tap po8IIIon corresponcllng to tap 
voltages. 


5. CONNECTIONS FOR OPERATION 


To 
(kVJ 


'ZT.24 


Neutral temlinaI of H-wlnding rTIJSI be solidly grCU1ded. 
Neutral terminal of X-winding Is grOlI1ded via a neutral reactor-coll. 
(details of reactor: see section VI and section III point 8 ) 


6. NUMBER OF TERMINALS 


H-wlndlng : 3 - line bushings 
1 - neutral bushiOg 


X-winding : 3 - line bushings 
1 - neutral buShing 


V-winding : 3 - line bushings 


7 . SHORT-CIRCUIT CONDITIONS 


7.1. DURATION 


H-winding : 2 s 


X-winding : 2 s 


7.2. MAXIMUM SHORT CIRCUIT APPARENT POWER OF THE SYSTEM 


The transfonner is designed for : 


on the HV-side : 4000 MVA 
See also attached doa.ment • schedule of loading requirement for thre winding transformer" 


111.3 
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Transformer manual 
no 93,4,3900 


III. TECHNICAL CHARACTERISTICS 


8, NEUTRAL GROUNDING REACTOR 


-Single phase, ay type, air core akmlniLm reactor suitable for Indoorl outdoor applications with the 
following ratings : - system voltage : 15 kV . 


- coil Bll : 110 kV 
- coot. anent : 400 A 
- moment anent: 9 kA, 20 sec. 
- Inductance : 1246 mIaohendrles 
-Iq)edance : 47 otm at 60 Hz 
- size: - dia: 41,5' 


- height: 44,5' 
- total weight : 850 Ibs 


- each single phase reactor Including: 
- fou' 15 kV 1r205 Insulators, 4 extension brackets 
- one 15 kV intermediate class surge arrestor 
- reactor tolerance : -3CJ(. + 7CJ(. 
- t9l11)J1se & rated contiRJous anent: 55'C 
.:.. reactor kVA : 75.2 
- percent reactance bases on 100 MVA base is 20.89 
- thermal short ciraJit a.rrent: 9 kA 
- mechanical short circuit a.rrent : 25.5 kA peak asymmetrical 
- temp.rise after 9 kA -10 sec fault : go' C 


-The neutral grounding reactor Is per ANSI C fil and IEEE STD 32-1972 suitable for indoorl.outdoor 
application, with provision for vertical f11OO1ting on (4) post type insulator having a 3.0 inch bold circle 
( insulator are included ) 
- The intermediate class surge arrester Is for protection against transient overvoltages. 


MAKE: PHOENJ)( ELECTRIC CORP. 
MASSACHUSETTS-02137-USA. 


111.4 


to. 


0;'; 


?'>··r~; 
~o 


" 
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, Transformer ma.nual 
no 93.4.3900 III"AUWIILS 


EI\EROV IS OUR BUSII\ESS 


III. TECHNICAL CHARACTERISTICS 


9. INSULATION LEVELS 


DIB..ECTRIC INSULATION LEVElS 


Nor'*'aI BasIc lJghtrW1g Impulse For Oass I TnIIlSfcrmers ooIy For Oass II trarlStomMll'S ooIy 
SystIm InIuIIIIIIon l8YeI (BlL) Induced ~"r.t Applied 


~ <Pt- to gRU'Id)* ~ 
Induced One hcu IIMII ElMlCer".nt Testl8Yel 


Hems /1<V Crest) re.t Label or leIMI 
(kV] WIndings Bushings [kVRMS) Applied [kVRMS] [kVRMS} [kVRUS] 


HV-ine 138 450 550 125 145 185 
HV-neuIraI 15 110 110 34 


X-ine 34.5 200 200 I NOT APPlICABLE I 70 
x-neuIrII 34.5 200 200 70 


y-lne 15 110 150 34 


SWITCHING IMPUlS LEVEL ON HV: 37S /1<V-CREST) 


• - is applicable for wye windings 
- for delta windings: multiply by.f31 


111.5 
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'n'anstormer manual 
no 93.4.3900 


III. TECHNICAL CHARACTERISTICS 


10. PERFORMANCE DATA 


10.1. EXCITATION CURRENT AND LOSSES (GUARANTEED) 


Based on 85 °C reference temperaue and 54000 kVA base rating at nominal voltage ratio 121 /27.24 
kV 


Excitation "ex No-load losses Total losses 


(kW] [kW] 


100 " 0.15 27 139.5 
110 % 0.30 ca34 cal27 


ACTUAL DATA: SEE TESTSHEETS UNDER SECTION V 


10.2. PERCENT IMPEDANCE VOLTAGE (GUARANTEED) 


"IZ Between windings atMVA at voltage ratio (kV)I[kVJ 


11.6 H-X 54 133.1/27.2 
10.9 121/27.24 
10.5 108.9/27.24 


approx 18 H-Y 54 121/14.2 
approx4.4 X-V 54 27.24/14.2 


ACTUAl DATA: SEE TESTSHEETS UNDER SECTION V 


10.3. AVERAGE SOUND LEVEL PRESSURE (GUARANTEED) 


Class dB(A) at distance 


OA f5l 0.3 m (1 ft) 
1st stage FA 69 1.8 m (6ft) 
2nd stage FA 70 1.8m(6ft) 


ACTUAL DATA: IF TEST IS REQUESTED SEE TESTSHEETS UNDER SECTION V 


111.6 
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Transformer manual 
no UA.3900 


III. TECHNICAL CHARACTERISTICS 


11. OVERLOAD CAPABILITY 


1lle1ral1Sfolmer Is desigledto permit loading In accordance with ANSI loading guide C5T.92-1981. 
However 1he assuned -characteristics at rated load- have to be replaced by actual -characteristics 
after testIng-. 
Test results of this units are available under section V (test certmcates). 


III. 7 
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Power Transformer - Test Specification 


Version 5.2 
October 2006 


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 M5xOO 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. 


Version 5.2 
October 2006 


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 
of2% 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 10Hz (or more) at a 10Hz measurement would not be 
acceptable - the resolution bandwidth is too high; the Doble M5xOO devices all have a 
resolution which is equivalent to better than 1 Hz at 10 Hz. 
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2.4 Magnitude 
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The test shall record the magnitude ofthe 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 10gIO (VJVi) 


The dB accuracy must be within 1 dB at every measurement point, using calibrated 
equipment. 


2.S 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 SO 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 ofthe 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 
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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 IL V ffertiary voltages 
MV A 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 
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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 auto scale 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 ("HI-Xl ", 
for example, indicating that the signal is applied to HI and measured at Xl). 


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. 
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The delta configuration of a winding (often for a generator step-up transformer) is 
sometimes completed externally. Ifpossible the three windings that make up the delta 
shall be tested with the delta separated out. 


If only one comer 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 comer 
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 # 3<1> 3<1> 
Delta- Wye-
Wye Delta 


HV Open Circuit (OC) Test 1 HI-H3 Hl-HO 
All Other Terminals Test 2 H2-HI H2-HO 
Floating Test 3 H3-H2 H3-HO 
LV Open Circuit (OC) Test 4 Xl-XO Xl-X2 
All Other Terminals Test 5 X2-XO X2-X3 
Floating Test 6 X3-XO X3-Xl 
Short Circuit (SC) Test 7 HI-H3 Hl-HO 
High (H) to Low (L) Test 8 H2-Hl H2-HO 
Short [XI-X2-X3]* Test 9 H3-H2 H3-HO 


3<1> 3<1> 
Delta- Wye-
Delta Wye 
Hl-H3 Hl-HO 
H2-Hl H2-HO 
H3-H2 H3-HO 
Xl-X3 Xl-XO 
X2-Xl X2-XO 
X3-X2 X3-XO 
Hl-H3 Hl-HO 
H2-HI H2-HO 
H3-H2 H3-HO 
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1<1> 


Hl-
H2(HO) 


Xl-X2 
(XO) 


Hl-
H2(HO) 
Short 
XI-
X2(XO)* 


• Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (Xl-X2, X2-X3, X3-XI) OR (YI-Y2, Y2-Y3, Y3-YI). 
The neutral is not included for 3<1> Wye connections, but may be included for 1<1> 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 # 3<j) l<j) 
Series Winding (OC) Test I HI-Xl HI-Xl 
All Other Terminals Test 2 H2-X2 
Floating Test 3 H3-X3 
Common. Winding (OC) Test 4 Xl-HOXO Xl-HOXO 
All Other Terminals Test 5 X2-HOXO 
Floating Test 6 X3-HOXO 
Short Circuit (SC) Test 7 Hl-HOXO Hl-HOXO 
High (H) to Low (L) Test 8 H2-HOXO Short 
Short [XI-X2-X3]* Test 9 H3-HOXO [Xl-HOXO]* 


* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (Xl-X2, X2-X3, X3-XI) OR (Yl-Y2, Y2-Y3, Y3-Yl). 
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The neutral is not included for 3~ Wye connections, but may be included for 1~ test 
connections. 


Table 3 AUTOTRANSFORMER WITH TERTIARY - 18 TESTS 


Test Type Test # 3~ 1~ 
Series Winding (OC) Test 1 HI-Xl HI-Xl 
All Other Terminals Test 2 H2-X2 
Floating Test 3 H3-X3 
Common Winding (OC) Test 4 X1-HOXO X1-HOXO 
All Other Terminals Test 5 X2-HOXO 
Floating Test 6 X3-HOXO 
Tertiary Winding (OC) Test 7 Y1-Y2 Y1-Y2(YO) 
All Other Terminals Test 8 Y2-Y3 
Floating Test 9 Y3-Y1 
Short Circuit (SC) Test 10 H1-HOXO H1-HOXO 
High (H) to Low (L) Test 11 H2-HOXO Short 
Short [X1-X2-X3]* Test 12 ,H3-HOXO [X 1-HOXO] * 
Short Circuit (SC) Test 13 H1-HOXO H1-HOXO 
High (H) to Tertiary (Y) Test 14 H2-HOXO Short 
Short [YI-Y2-Y3]* Test 15 H3-HOXO [YI-Y2(YO)]* 
Short Circuit (SC) Test 16 XI-HOXO XI-HOXO 
Low (L) to Tertiary (Y) Test 17 X2-HOXO Short 
Short [Y1-Y2-Y3]* Test 18 X3-HOXO [Y1-Y2(YO)]* 


• Indicates short circuit tests where the terminals are shorted together wi~h 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 3~ Wye connections; it may be included for 1~ test 
connections. 
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Table 4 THREE WINDING TRANSFORMER PART 1: - 18 TESTS 


Test Type Test # 3<11 3<11 3<11 3<11 1<11 
Delta- Delta- Delta- Delta-
Delta- Delta- Wye Wye-
Delta Wye Delta Wye 


HV Open Circuit (OC) Test 1 HI-H3 HI-H3 HI-H3 HI-H3 Hl-H2 
All Other Terminals Test 2 H2-HI H2-HI H2-HI H2-HI (HI-HO) 
Floating Test 3 H3-H2 H3-H2 H3-H2 H3-H2 
LV Open Circuit (OC) Test 4 XI-X3 XI-X3 XI-XO XI-XO XI-X2 
All Other Terminals Test 5 X2-XI X2-Xl X2-XO X2-XO (XI-XO) 
Floating Test 6 X3-X2 X3-X2 X3-XO X3-XO 
Tert Open Circuit (OC) Test 7 YI-Y3 VI-YO YI-Y3 VI-YO YI-Y2 
All ,Other Terminals Test 8 Y2-Y1 Y2-YO Y2-Y1 Y2-YO (Y1-YO) 
Floating Test 9 Y3-Y2 Y3-YO Y3-Y2 Y3-YO 
Short Circuit (SC) Test 10 H1-H3 HI-H3 HI-H3 H1-H3 H1-HO 
High (H) to Low (L) Test 11 H2-Hl H2-Hl H2-Hl H2-H1 Short 
Short [XI-X2-X3]* Test 12 H3-H2 H3-H2 H3-H2 H3-H2 [XI-X2]* 
Short Circuit (SC) Test 13 HI-H3 HI-H3 HI-H3 HI-H3 HI-HO 
High (H) to Tertiary (T) Test 14 H2-HI H2-H1 H2-Hl H2-H1 Short 
Short [Y1-Y2-Y3]* Test 15 H3-H2 H3-H2 H3-H2 H3-H2 [Y1-Y2]* 
Short Circuit (SC) Test 16 X1-X3 X1-X3 X1-XO X1-XO X1-XO 
Low (L) to Tertiary (T) Test 17 X2-X1 X2-X1 X2-XO X2-XO Short 
Short [Y1-Y2-Y3]* Test 18 X3-X2 X3-X2 X3-XO X3-XO [Y1-Y2]* 


* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (XI-X2, X2-X3, X3-X1) OR (Y1-Y2, Y2-Y3, Y3-Y1) .. 
The neutral is not included for 3<11 Wye connections, but may be included for 1<11 test 
connections. 
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Table 5 THREE WINDING TRANSFORMER PART 2 - 18 TESTS 


Test Type Test # 3~ 3~ 3~ 
Wye- Wye- Wye-
Wye- Wye- Delta-
Wye Delta Wye 


HV Open Circuit (OC) Test I HI-HO HI-HO HI-HO 
All Other Terminals Test 2 H2-HO H2-HO H2-HO 
Floating Test 3 H3-HO H3-HO H3-HO 
LV Open Circuit (OC) Test 4 XI-XO XI-XO XI-X2 
All Other Terminals Test 5 X2-XO X2-XO X2-X3 
Floating Test 6 X3-XO X3-XO X3-Xl 
Tert Open Circuit (OC) Test 7 YI-YO Y~-Y2 YI-YO 
All Other Terminals Test 8 Y2-YO Y2-Y3 Y2-YO 
Floating Test 9 Y3-YO Y3-YI Y3-YO 
Short Circuit (SC) Test 10 HI-HO HI-HO HI-HO 
High (H) to Low (L) Test II H2-HO H2-HO H2-HO 
Short [XI-X2-X3]* Test 12 H3-HO H3-HO H3-HO 
Short CirCUit (SC) Test 13 HI-HO HI-HO HI-HO 
High (H) to Tertiary (T) Test 14 H2-HO H2-HO H2-HO 
Short [YI-Y2-Y3]* Test 15 H3-HO H3-HO H3-HO 
Short Circuit (SC) Test 16 XI-XO XI-XO XI-X2 
Low (L) to Tertiary (T) Test 17 X2-XO X2-XO X2-X3 
Short [YI-Y2-Y3]* Test 18 X3-XO X3-XO X3-Xl 
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3~ 
Wye-
Delta-
Delta 
HI-HO 
H2-HO 
H3-HO 
XI-X2 
X2-X3 
X3-Xl 
YI-Y2 
Y2-Y3 
Y3-Yl 
HI-HO 
H2-HO 
H3-HO 
HI-HO 
H2-HO 
H3-HO 
XI-X2 
X2-X3 
X3-Xl 


* Indicates short circuit tests where the terminals are shorted together with three sets of 
jumpers to provide symmetry (XI-X2, X2-X3, X3-XI) OR (YI-Y2, Y2-Y3, Y3-YI). 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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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. 







  CAD Requirements for Consultants 


 A-8 
Seattle City Light 
Drafting Standards and Design Guidelines 
March 7, 2008 


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. 
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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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Pipe Hanger Details 
Equipment General Arrangement/Location Plan 
Equipment Outline 
Equipment Piping Connections 
Equipment Installation Details 
[Add list of Hydroelectric Equipment] 


ELECTRICAL ENGINEERING DRAWINGS 


Operator’s Diagrams 
One-Line Diagrams 
AC Elementary Diagrams 
DC Elementary Diagrams 
Station Service Diagrams 
Connection Diagrams 
General Arrangement (Medium- and High-Voltage Bus Arrangements) 
Sections and Details 







  LIST of PROJECT DELIVERABLES 


 3 
Seattle City Light 
[PROJECT IDENTIFICATION] 
March 7, 2008 


Equipment Arrangement – Plant, Control, and Communications Buildings 
Equipment Installation Details 
Equipment Outline Drawings 
Equipment Nameplate Drawings 
Substation Lighting Plans and Details 
Grounding Plans and Details 
Conduit and Cable Tray Plans, Sections, and Details 
Relay, Control, and Communication Panel and Rack Arrangements and Details 
Switchgear Arrangements, Elevations, and Details 
Point Lists (for Remote Terminal Units, Annunciators, Digital Fault Recorders, and 
Events Recorders) 
Cable and Raceway Lists 
Nameplates 
Distribution Panel Schedules and Riser Diagrams 
Material and Parts Lists 
Standard Unit Assembly Details 
 
 


 






_1383978261.pdf


Version 5.2 
October 2006 


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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APPENDIX A:  BID OFFER FORM

		BID OFFER  FORM


SEATTLE CITY LIGHT


POWER TRANSFORMER



		Seattle, Washington ____ 20_____
TO THE CITY OF SEATTLE, PURCHASING AGENT:
The undersigned hereby certifies that I/we have personally and carefully examined the invitation to Bid, all Addenda issued, plans, specifications, and instructions for furnishing

One 121 kV – 27.24 kV, 54/72/90 MVA, ONAN/ONAF/ONAF TRANSFORMER
as described herein; that I/We fully understand the manner in which payment is proposed to be made for the cost thereof, and having made the necessary examination, hereby propose to furnish equipment within the time fixed and upon the terms and conditions provided in the said invitation to Bid, Addenda, plans, specifications, and instructions at the following firm fixed prices in U.S. Dollars.



		Bid Item Prices Form


For Each Power Transformer



		Item

		Description of Bid Item

		Quantity

		Unit Price

		Subtotal



		1

		Design, Manufacture and Delivery of First One Power Transformer with all the Specifications described herein (North)

		1 each

		

		



		

		Design, Manufacture and Delivery of Second One Power Transformer with all the Specifications described herein (North)

		1 each

		

		



		

		



		2

		Factory Inspection and Witnessing by One Owner

		Number of Days

		Unit Price




		Subtotal



		

		Number of days to complete specification required tests: _________ x $500

		

		$500

		



		

		Round Trip Airfare between Transformer Factory and Seattle

		1

		

		



		

		



		3

		Service of a Technical Service Advisor

		Number of Days

		Unit Price

		Subtotal



		

		Service on Weekday (including per diem)

		10

		

		



		

		Service on Saturday (including per diem)

		2

		

		



		

		Service on Sunday (including per diem)

		2

		

		



		

		Round Trip Airfare between Transformer Factory and Seattle

		1

		

		



		

		



		4

		Losses

		Losses in kW

		Unit Price

		Subtotal



		North


Bid Item 1

		Calculated Load Loss in kW (at 54 MVA transformer loading):


 ________ 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

		



		

		

		

		

		



		Provide Itemized List of Bidder’s Recommended Spare Parts Items for Power Transformers -  List shall include Quantity, Description of Item , Mfg. of Item, Mfg. Part # / Catalog #,  and Unit Price 

		



		5

		Spare Parts  

		Quantity

		Unit Price

		Subtotal



		

		Fan Motors

		2

		

		



		

		Complete Set of Gaskets

		1

		

		



		

		OLTC Recommended Spare Parts

		2

		

		



		

		Motor Fuses

		3

		

		



		

		Motor Contactors

		3

		

		



		

		Auxiliary Relays of each type

		2

		

		



		

		Circuit Breaker of each type 

		1

		

		



		

		Other Recommended Spare Parts (please list)

		

		

		



		

		



		6

		Technical Data for Each Transformer

		Rating

		Unit

		Bid



		

		MVA Rating

		54/72/90

		MVA

		



		

		Frequency

		60

		Hz

		



		

		Phase Configuration

		Three-Phase

		

		



		

		Primary Voltage Rating

		121,000 - Grounded Wye

		VAC

		



		

		Secondary Voltage Rating

		27,240 - Grounded Wye

		VAC

		



		

		Tertiary Voltage Rating

		14,200 -  Delta

		VAC

		



		

		Temperature Rise

		65 °C

		 

		



		

		Class Type

		ONAN/ONAF/ONAF

		 

		



		



		7

		Impedance

		Value

		Bid



		a

		North Substation Bid Item 1 



		

		H to X Positive Sequence Percent Impedance @ 100 MVA Base ± 5% (shall provide with calculation)

		21.92%

		



		

		H to X Zero Sequence Percent Impedance @ 100 MVA Base  (shall provide with calculation)

		≥85% of positive sequence impedance

		



		



		8

		Insulation Class and Impulse Level

		BIL (kV)

		Bid



		

		Primary Windings (121-kV)

		≥550

		



		

		Secondary Windings (27.24-kV)

		≥200

		



		

		Tertiary Windings (14.2-kV) 

		≥110

		



		

		Primary Neutral 

		≥110

		



		

		Secondary Neutral

		≥200

		



		



		9

		Physical Data

		Unit (ft)

		Bid



		a

		North - Transformer Dimension

		

		



		

		Height

		

		



		

		Width

		22 feet

		



		

		Length

		30 feet

		



		

		Untanking (plus Slings)

		

		



		b

		North - Weight

		Unit (lbs)

		Bid



		

		Core and Coils

		

		



		

		Tank and Fittings

		

		



		

		Shipping Weight

		

		



		c

		North - Oil Volume

		Unit (gallons)

		Bid



		

		Oil (less than 10,000 gallons)

		

		



		



		10

		Performance Data

		Unit

		Bid



		a

		North - Loading

		

		



		

		H Winding @ 121-kV and 90 MVA

		

		



		

		X Winding @ 27.4-kV and 90 MVA

		

		



		

		Y Winding @ 14.2-kV and 40% of 90 MVA

		

		



		

		Reference Temperature in   °Celsius

		

		



		b

		North - Losses

		No Load

		Full Load

		Total



		

		H Winding @ 121-kV and 90 MVA

		

		

		



		

		X Winding @ 27.4-kV and 90 MVA

		

		

		



		c

		North - Regulation

		Unit (%)

		Bid



		

		% regulation @ Unity Power factor 

		

		



		

		% Regulation @ 0.8 Power factor 

		

		



		d

		North - Audible Sound Level < 70dB

		Unit (dB)

		Bid



		

		Level

		

		



		



		11

		Neutral Reactor

		Unit

		Rating Unit

		Bid



		

		Quantity

		1

		

		



		

		Class

		34.5

		kV

		



		

		BIL

		≥200

		kV

		



		

		Impedance

		0.5

		Ohms

		



		

		10-second Current Rating

		10,000

		kA

		



		

		Continuous Current Duty

		500

		A

		



		

		Inductance

		

		Henry

		



		

		Shunt Arrester Rating (same rating as 27.24kV terminals)

		

		

		



		



		12

		Bushings – Section 6.11.6 Table 1

		Quantity

		Bid


(Quantity, Rating. Manufacturer, Model)



		a

		Primary Winding – 121kV, ANSI Gray – H Pcore POC 650G0800S

		3

		



		b

		Primary Neutral – 15kV, ANSI Gray – HO


Pcore POC - B-89131-70

		1

		



		c

		Secondary Winding – 27.24kV, ANSI Gray –


X


Pcore POC - B-88832-70

		3

		



		d

		Secondary Neutral – 27.24kV, ANSI Gray – XO


Pcore POC - B-88832-70

		1

		



		e

		Tertiary Winding – 14.2kV, ANSI Gray – Y


Pcore POC - B-89221-40-70

		3

		



		f

		Power Test Terminals – Pcore Type 2


Pcore 63037-70

		8

		



		



		



		13

		Current Transformer – Section 6.11.9 Table 2


Bushing Mounted, Multi-ratio, C800/0.3 B1.8 Accuracy Class, Continuous Thermal Current Rating Factor - 2

		Quantity

		Bid


(Quantity, Ratio, Rating. Manufacturer, Model)



		a

		Primary – 121kV Line Side, Bushing Mounted


Ratio – 2000:5

		2 each phase

		



		b

		Primary Neutral Side, Bushing Mounted


Ratio – 300:5

		1 each

		



		c

		Secondary – 27.24kV Line Side, Bushing Mounted


Ratio – 3000:5

		2 each phase

		



		d

		Secondary Neutral Side, Bushing Mounted


Ratio – 800:5

		1 each

		



		e

		Tertiary – 14.2kV Line Side, Bushing Mounted


Ratio – 2000:5

		2 each phase

		



		



		14

		Surge Arresters – Section 6.11.11 Table 3


ABB PEXLIM Q;


OHIO BRASS PVL/PVN;


GE TRANQUELL

		Quantity

		Bid 


(Quantity, Rating, Manufacturer, Model)






		a

		Primary Voltage – 121kV - H

		3

		



		b

		Secondary Voltage – 27.24kV - X

		3

		



		c

		Tertiary Voltage – 14.2kV - Y

		3

		



		d

		Discharge Counters 


(TYCO Electronics, TYCO Electronics, SC 13/AC)

		9

		



		



		15

		On-Load Tap Changer

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		a

		Tap Changer


Reinhausen Vacutap

		1

		



		

		Adjustments and Steps - +/- 10 % with 16 -5/8 steps above and 16-5/8 steps below 121KV primary voltage

		

		



		b

		Motor Drive


Reinhausen ED

		1

		



		c

		Voltage Controller and Paralleling Equipment


Beckwith M-2001D, M-0115A, M-0169A, M-0127A or M-0170A

		1

		



		d

		Pressure Relief Device (63RP)


Directed-Oil Flow


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen - MPrec

		1

		



		e

		Oil Level Gauge (33S)


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1

		



		f

		Oil Temperature Gauge


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1

		



		



		16

		Temperature Monitor


Dynamics Rating E3-9200

		1

		



		a

		Winding Temperature Fiber Optic Sensors

		6

		



		b

		Ambient Temperature Fiber Optic Sensor

		1

		



		c

		OLTC Fiber Optic Sensor

		1

		



		d

		Spare Fiber Optic Sensors

		4

		



		



		17

		Annunciator

		1

		



		



		18

		Spare Temperature Well


Rating, Manufacturer, Model

		1

		



		



		19

		Oil Temperature Sensors and Gauges for Main Tank

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		a

		Top Oil (49T)


Fiber Optic Sensor


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1




		



		b

		Oil Temperature Gauge for Top Oil


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1

		



		c

		Bottom Oil (49B)


Fiber Optic Sensor


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1

		



		d

		Oil Temperature Gauge for Bottom Oil


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		1

		



		



		20

		Transformer and OLTC Oil

		Volume (gallons)

		Certification

		Content



		

		Main Tank

		

		

		



		

		OLTC Compartment

		

		

		



		

		Test Report

		

		

		



		

		PCB Amount in PPM

		

		

		



		

		Corrosive Sulfur Content

		

		

		



		

		

		

		

		



		21

		Oil Preservation


(Conservator Type)

		Type

		Bid


(Rating, Manufacturer, Model)



		

		Reservoir for Main Tank

		

		



		

		Reservoir for OLTC

		

		



		



		22

		Dehydrating Breather

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		a

		Main Tank


Reinhausen MTrab

		1

		



		b

		OLTC


Reinhausen MTrab

		1

		



		c

		Desiccants (compatible with MTrab breather)

		



		

		Main Tank


Reinhausen

		2

		



		

		OLTC


Reinhausen

		2

		



		



		23

		Oil Level Gauge

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Main Tank (33Q)


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen Messko

		

		



		



		24

		Valves

		Type

		Bid


(Quantity, Rating, Manufacturer, Model)



		a

		Radiators

		

		



		

		Certification

		

		



		b

		Other Devices

		

		



		

		Certification

		

		



		



		25

		Pressure Relief Device

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Main Tank (63PR)


Directed-Oil Flow


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)


Reinhausen MPrec

		1

		



		



		26

		Sudden Pressure Rise Relay 

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Main Tank (63SP1 and 63SP2)


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC) Qualitrol Series 900

		2

		



		



		27

		Gas Accumulator Relay

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Buchholz Relay (99)


Non-Grounded Trip and Alarm Contacts - Minimum two (2) normally open (NO);


Auxiliary Latching Relay


Auxiliary Latching Relay Contacts - Minimum two (2) NO, two (2) normally close (NC)

		1

		



		



		28

		On-Line Gas Analyzer

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Main Tank 


Kelman MiniTrans

		1

		



		



		29

		Cooling and Cooling Controls

		Quantity

		Bid


(Quantity, Rating, Manufacturer, Model)



		

		Radiators

		

		



		

		Fan and Motors for Stages of Cooling

		

		



		



		30

		Measurements and Tests

		Required

		Routine 

		Other



		a

		Resistance Measurements

		

		

		



		b

		Polarity and Phase Relation Measurements 

		

		

		



		c

		Ratio Measurements

		

		

		



		d

		No-Load Losses and Excitation Current Measurements

		

		

		



		e

		Impedance Voltage Measurements

		

		

		



		f

		Loss Tests

		

		

		



		g

		Dielectric Test

		

		

		



		h

		Temperature Rise Test

		

		

		



		i

		Short Circuit Design Test

		

		

		



		j

		Audible Sound Test

		

		

		



		k

		Internal Partial Discharge Test

		

		

		



		l

		Insulation Power Factor Test

		

		

		



		m

		Regulation

		

		

		



		n

		Core Insulation Test

		

		

		



		o

		Sweep Frequency Response Test

		

		

		



		p

		Bushing Power Factor Test

		

		

		



		q

		Other Test (identify)

		

		

		



		



		31

		Test for Other Devices

		Required

		Routine 

		Other



		a

		OLTC Test 

		

		

		



		b

		Beckwith M-2001D, M-0115A, M-0169A, M-0127A or M-0170A

		

		

		



		c

		Thermal Monitor E3-9200

		

		

		



		d

		Thermal Monitor E3-9200 Annunciator

		

		

		



		e

		On-Line Gas Analyzer – Kelman Minitrans

		

		

		



		f

		Pressure Relief Devices

		

		

		



		g

		Temperature Gauges

		

		

		



		h

		Oil Level Gauges

		

		

		



		i

		Sudden Pressure Rise Relays

		

		

		



		j

		Buchholz Relays

		

		

		



		k

		Control Cabinet Devices (list)

		

		

		



		



		32

		Data and Materials to be Supplied

		Required

		Comment

		Other



		a

		Drawings

		

		

		



		b

		Certified Test Reports

		

		

		



		c

		Operation and Maintenance Manuals

		

		

		



		d

		Current Transformer Data

		

		

		



		e

		Bushing Test Data

		

		

		



		f

		Installation Manuals

		

		

		



		g

		Transformer Pictures

		

		

		



		h

		Field Installation Report

		

		

		



		i

		Impact Recorder Data

		

		

		



		j

		Statement of Responsibility

		

		

		



		k

		Bushing Qualification Test

		

		

		



		l

		Surge Arrester Qualification Test

		

		

		



		m

		Current Transformer Qualification Test

		

		

		



		n

		Field Test Report

		

		

		



		



		33

		Special Tools


The bidder shall list any special tools, devices, or equipment that may be required or useful for the most expeditious assembling, installing, dismantling, or maintenance of the Bidder-supplied equipment. Note that use of such equipment for the initial assembly/installation must be included integrally with the prices bid of the Bid Form. The Owner will consider purchase of the list items for future maintenance and repair procedures.

		Required

		Comment

		Other
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		Recommended Spare Parts


The Bidder shall also provide in the bid form recommendations for any spare parts, not included in the listing of additional parts of the Bid Form that the Bidder deems advisable to purchase with the transformers. The purchase of any recommended spare parts will be at the option of the Owner.

		Required

		Comment

		Other
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		Availability of Repair and Test Facility for Transformer (USA or North America)

		Available


(Y/N)

		Mode of Transport

		Location



		

		

		

		

		



		

		

		

		

		



		



		36

		Impact Recorder


(3 minimum)

		Bid


(Quantity, Manufacturer, Model

		Location on xfmr



		

		Top cover of transformer (2 minimum)

		

		



		

		Inside the transformer cabinet (I minimum)

		

		



		



		I/We certify acceptance, without exception, of the warranty stated herein and the commercial terms and conditions listed herein as well as in the accompanying Invitation to Bid.

I/We also certify that the prices above are firm for 90 days from date of Bid and acknowledge receipt of the following addenda:

 Addendum #  ______    Dated  __________________

 Addendum #  ______    Dated  __________________

 Addendum #  ______    Dated  __________________

 Addendum #  ______    Dated  __________________



Company Name __________________________________________
                                                               (print)


Authorized Signature:


 (1) _______________________Title ___________________
                   (print)                                     (print)


 (2) _______________________Title____________________
                   (print)                                      (print)


Authorized Signature:


 (1)____________________________________
                                (signed)


 (2)____________________________________
                                (signed)


 Date ___________________ Telephone__________________


 Fax___________________
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compiled by Ivy Sager-Rosenthal of the Washington Toxics Coalition for the Toxic-Free Legacy Coalition


Washington State’s List of Persistent, Bioaccumulative Toxins
(as of 8/15/06)


The Department of Ecology’s target list of persistent, bioaccumulative, toxins (PBTs) currently has


twenty-nine chemicals or chemical groups. The list includes chemicals that may not qualify as PBTs


themselves but whose breakdown products are PBTs (such as deca-BDE). Unfortunately, due to lobbying


by pesticide manufacturers, the list does not include any chemicals that are currently approved for use as


pesticides. (For detailed information on how this PBT list was determined, see Washington's PBT Rule: Chapter


173-333 WAC.)


Banned Pesticides:


Aldrin


Chlordane


Chlordecone or Kepone


DDT


Dieldrin


Endrin


Heptachlor/Heptachlor epoxide


Hexachlorobenzene


Mirex


Tetrachlorobenzene, 1,2,4,5-


Toxaphene


Flame Retardants:


Hexabromobiphenyl - brominated flame retardant


Hexabromocyclodecane - brominated flame retardant


Polybrominated diphenyl ethers or PBDEs - brominated flame retardants


Tetrabromobisphenol A or TBBPA - brominated flame retardant


Short-chain chlorinated paraffins - chlorinated flame retardants, also used as plastic and paint


additives


Products of Burning/Combustion:


Polybrominated dibenzodioxins and furans - byproducts of heating or burning brominated flame


retardants


Polychlorinated dibenzo-p-dioxins and furans - byproducts of burning waste, chlorinated paper-


making, and PVC/vinyl production


Polycyclic aromatic hydrocarbons or PAHs - combustion byproduct from many sources,


including: coal, gas, oil, tobacco, garbage


Others:


Hexachlorobutadiene - solvent, used in rubber compounds


Methyl mercury - heavy metal


Pentachlorobenzene - used to make banned pesticides


Perfluorooctane sulfonates or PFOS - Teflon chemical


Polychlorinated biphenyls or PCBs - coolant fluids for electrical equipment and machinery, EPA


mandated phase-out in the late 1970’s


Polychlorinated naphthalenes - used in solvents, cable installation, wood preservatives, oil


additives
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CITY OF SEATTLE Revenue and Consumer Affairs
700 5th Avenue, Suite 4250


P.O. Box 34214
Seattle, Washington 98124-4214


(206) 684-8484    fax (206) 684-5170
email address     rca.bizlictx@seattle.gov web site     http://www.cityofseattle.net/rca/


INFORMATION and INSTRUCTIONS FOR BUSINESS LICENSE APPLICANTS
Business License Required - Based on chapter 5.55 (formerly 5.44) of the Seattle Municipal Code, it is unlawful to engage in business in Seattle
without first obtaining a city business license. The license is valid only for the legal owner listed on the license. If your place of business, business office,
work space, or work location will be located within the City of Seattle; i.e., between 145th in the North end and approximately Roxbury Street in the South
end, you will need a City of Seattle business license. If your place of business is not located within the city limits, but you or sales agents will be physically
coming into the City to conduct business or to call on clients, you will need a Seattle business license.


The cost for a Seattle business license is $90.00 for the calendar year (January - December) or if opening after June 30, the license fee is $45.00.  Effective
January 1, 2005, if a business has $20,000 or less in worldwide annual gross income and/or value of products the license fee will be $45.00 for the calendar
year and $22.50 for the half year fee.  The business license expires on December 31 of the year purchased.  The license must be renewed annually.  Non-
payment of a renewal does not close the business license account. Written notice of closing or sale of the business, including the effective date is required to
close the account. Final tax returns will be sent.


Requirement to File Tax Returns - All businesses are required to file business license tax returns (commonly referred to as the B & 0 tax) with the
City of Seattle. Per Seattle Municipal Code 5.55.040 D. Businesses with less than $50,000 annual taxable revenue for the calendar year (January through
December) may file annual reports if the revenue declaration on the application and/or renewal form is accepted by the Director. The annual return must list
the actual revenue figures, but the business may declare no tax due on the appropriate line of the form. Taxable revenue is gross revenue less allowable
deductions as defined in SMC 5.45.100. Businesses with $50,000 or greater annual taxable revenue are subject to tax on the entire amount. Quarterly, or
Annual returns as authorized, must be filed regardless of whether or not tax is owed. The Director may assign certain accounts to Monthly reporting. Returns
not received on or before the due date will be subject to late charges pursuant to SMC 5.55.110.


Zoning Limitations - A business license does not authorize the holder to conduct business in violation of any zoning ordinance. Call the Department of
Planning and Development at (206) 684-8850 if you have questions.


INSTRUCTIONS FOR THE LICENSE APPLICATION - This information follows the same order as the application.


If you have obtained a State of Washington Unified Business Identifier Number (UBI), a Federal Employer Identification Number (FEIN), a Contractor
Number, a City of Seattle Vendor Identification Number, or currently have an Internet address, please enter these in the spaces provided. None of these
items are required on the application if they are not available or not applicable. The S.I.C. code (Standard Industrial Classification code) and/or the
N.A.I.C.S. code (North American Industry Classification System) will be entered by office personnel at the time of processing.


TYPE OF BUSINESS - Check the box for the correct "nature" of the legal entity as registered with the State of Washington.
 If your business is registered as a non-profit organization, please check the appropriate box on the application.


LEGAL NAME - Based on the entity please provide the full legal name as noted below:
Sole Proprietor - list last name, then the first name and middle initial;
Corporation - list the corporate name as filed with the State of Washington (not the shareholder's names);
Partnership - list the partners' last names only;
LLC - (Limited Liability Company), list the name as filed with the State (not the owner's names).


TRADE NAME - Commonly referred to as the dba (doing business as) for a business when the business name is different than the legal name.


STARTING DATE - The date the legal owner commenced business activity in the City of Seattle. Note: tax forms for all periods (from the starting or
opening date of the business as listed on the application) are required to be filed, even if no tax due, or no revenue generated.


PHYSICAL BUSINESS LOCATION AND MAILING ADDRESSES - Tax forms, licenses and license renewal notices will be sent to the mailing
addresses listed on the application if different than the physical location address. All Seattle locations must list a street address even though a PO. Box or
mail drop is used for mailing purposes. Please provide a current phone number for the business and if applicable, a cell phone number and/or fax number.


OTHER BUSINESS LOCATIONS IN SEATTLE - List the street address of all other locations in the City of Seattle; a $10.00 license fee is required
for each additional location. The renewal fee is $10.00 per calendar year. If you would like the branch location(s) to be sent a separate tax reporting form for
each quarterly tax period, check the appropriate box. All businesses that are granted "Annual" tax reporting status must report as one combined entity when
there is more than one location due to the $50,000 taxable revenue threshold.


NATURE OF BUSINESS - Be very specific, just indicating "service" or "retail" alone is not acceptable. List the type of service you provide and/or the
products sold. If you do not include enough specific information in this section, the application may be delayed until more details are provided. If you indicate
utility services, charging of admission or conducting any gambling activity, you will be required to complete additional registration paper work and tax liability
for utility tax, admission tax and/or gambling tax will be assigned to your business license account.


OWNERS, PARTNERS, OFFICERS - List full/true legal name, residential address, telephone and date of birth for all owners, partners, and officers.







Page 2 - Instructions for completing the City of Seattle business license application.


TAX REPORTING STATUS - Licensees are required to file Quarterly tax returns if taxable revenue for the entire entity is expected to exceed $50,000.
Only those businesses that estimate annual taxable revenue of less than $50,000 and are granted Annual tax reporting by the Department may file annually.
Total taxable revenue is determined by the licensee (legal entity), not for each location. If a business or licensee exceeds the $50,000 threshold for an
annual period, the Department will change the reporting status to quarterly for the following year. The Director may assign some businesses to a Monthly
reporting frequency. Tax forms are due on the last day of the month following each reporting period and must be filed even if no tax is due. All tax forms filed
after the due date are subject to late fees.


IF YOU PURCHASED THIS BUSINESS - Indicate former owner's forwarding address and phone number if known. Indicate the former owner's
customer number with the City of Seattle. Successors may be liable for back taxes on the business. If this is a new legal entity for you, provide your original
customer number.


SIGNATURE REQUIRED - Please sign the application. Also print the name and title of the signer. Provide the date the application was signed.


FEES DUE - Depending on the date of opening iin Seattle, the fee will be $90.00 or $45.00 for one location. Effective January 1, 2005, if a business has
$20,000 or less in worldwide annual gross income and/or value of products the license fee will be $45.00 for the calendar year and $22.50 for the half year.
Indicate how many branch locations are being licensed and multiply that number times $10.00. Enter the total amount due for additional locations (if any)
and then total due for the application. Make your check payable to the City of Seattle. Include any past license fees if open date is prior to the current year.


REGULATORY LICENSES OR ADDITIONAL ENDORSEMENTS - If you are just starting your business and are not certain what business
activities you will be conducting, you may apply for additional endorsements at a later date. It is the owner's responsibility to apply for and maintain all
required licenses. Failure to be properly licensed may result in substantial penalties. If you will be performing as an adult entertainer or managing an adult
entertainment premise you must appear in person at the Revenue and Consumer Affairs Office, Suite 4250, of the Seattle Municipal Tower Building at 700
5th Avenue, Seattle, for a photo identification and a criminal background check.


Note: If you need a for-hire drivers license, please contact King County Licensing at (206) 296-2710. Taxicab association offices and taxicab owners should
apply for licenses at the Consumer Affairs Unit: 805 S. Dearborn Street, Seattle, WA 98134. Phone: (206) 386-1298. A criminal background check is
required.


You should contact Revenue and Consumer Affairs regarding additional licensing requirements if you will be doing any of the following:
operating a Trade Show;
owning/operating a taxicab or taxicab association;
installing and/or maintaining burglar alarm systems;
operating an all ages dance;
operating a horse-drawn carriage;
operating as a panoram device location;
operating as a residential seller (door to door);
functioning as a weighmaster and/or weigher;
operating an adult entertainment premise;
owning/operating amusement devices;


operating a utility, telephone network, pager services, or cable television franchise;
charging admission for any event;
operating any type of gambling activity;
operating a public parking garage;
operating a tattoo shop;
owning/operating tow trucks;
selling any type of used goods;
operating a mobile home park;
or operating a public bathhouse;
monitoring alarm systems.


Request for Additional Information


Note: The Seattle Municipal Code is located on the internet: http://clerk.ci.seattle.wa.us/-public/


If you would like to receive additional information from the Seattle Municipal Code concerning the following, you may return this section to the
address at the top of the instruction sheet. Please provide the name and address where the information should be mailed:


Please mail information on the following License Endorsements that are required in addition to the City Business License:


Adult Entertainment Premise (SMC 6.270) Exp. Dec 31  Public Garage/Parking Lots (SMC 6.48) Exp. Mar 31
Adult Entertainer (SMC 6.270) Exp. Dec 31  Residential Seller (SMC 6.260) Exp. May 31
Adult Entertainer Manager (SMC 6.270) Exp. Dec 31  Tatoo Shop (SMC 6.102) Exp. Feb 28
Amusement Devices (SMC 6.270) Exp. Nov 30  Taxicabs (SMC 6.310) Exp. Aug 31
Burglar Alarm Dealer (SMC 6.08) Exp. Dec 31  Taxicab Association (SMC 6.310) Exp. Dec 31
All Ages Dance (SMC 6.294) Exp. Sept 30  Tow Trucks (SMC 6.214) Exp. Aug 31
Horse-drawn Carriages (SMC 6.315) Exp. Mar 31  Used Goods (SMC 6.288) Exp. Mar 31
Mobile Home Park (SMC 22.904) Exp. Jul 31  Weighmaster (SMC 7.04.565) Exp. Apr 30
Panoram Location/Device (SMC 5.42) Exp. Dec 31  Trade Show License (SMC 6.20) Daily
Public Bathhouse (SMC 6.36) Exp. Dec 31  Alarm System Monitoring (SMC 6.10) Exp. Dec. 31


Please mail the appropriate section of the SMC covering the City of Seattle business taxes for:


Gambling Tax (SMC 5.52) Business License Tax (SMC 5.45)
Admission Tax (SMC 5.40) Definitions (SMC 5.30)
Occupation Utility Tax (SMC 5.48) Administrative Provisions (SMC 5.55)
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Letter of Credit #_____________




IRREVOCABLE STANDBY LETTER OF CREDIT


Re:
Letter of Credit #_____________


Beneficiary:
The City of Seattle


Applicant:
______________________________________


[Insert the full legal name of Applicant]


We,






 (“Bank”), hereby issue this 


[Insert full legal name of bank issuing Letter of Credit]

Irrevocable Standby Letter of Credit in the amount of_______________________________ _____________________________________/100 Dollars ($_________________), lawful money of the United States of America, available to Beneficiary by draft drawn at sight on the Bank accompanied by the following two documents:


1. Beneficiary’s signed statement that:


(a)
the Applicant is in breach of the contract between it and Beneficiary, contract # _________________;  or


(b)
the Beneficiary has received notice pursuant to Additional Condition No. 1, below, that this Letter of Credit will not be renewed and the Applicant has failed to deliver to the Beneficiary within the period specified in the Beneficiary’s notice to the Applicant either a surety bond or a cash deposit in an amount equal to the amount remaining available to the Beneficiary under this Irrevocable Standby Letter of Credit  and either (i) the FAS Director has not yet determined that the requirements of the contract identified in paragraph 1.a, above, have been met or (ii) less than one (1) year has passed since such Director made such determination. 

and



2.
The original of this Letter of Credit and Amendments, if any.


ADDITIONAL CONDITIONS:


1.
This Letter of Credit shall be automatically renewed, without amendment, for an additional period of one (1) year from the present expiration date and each future expiration date unless the Bank has notified the Beneficiary in writing not less than thirty (30) days before such expiration date, that the Bank elects not to renew this Letter of Credit.  The present expiration date is _________________________.  All notices to the Beneficiary shall be in writing and sent via courier to the following address:


The City of Seattle, Department of Finance and Administrative Services 

Purchasing Services 

700 Fifth Avenue, Suite 4112 

Seattle, WA  98104

2.
Partial draws under this Letter of Credit are allowed.


3.
Drafts drawn under this Letter of Credit must bear the following clause: 


“Drawn under 






  Letter of 


[Insert full legal name of bank issuing Letter of Credit]

Credit No. 


.”


      [Insert appropriate number]

4.
All banking charges including but not limited to those of the issuing Bank are the responsibility of, and shall be paid by, the Applicant.


5.
 This Letter of Credit is subject to “The Uniform Customs and Practice for Documentary Credits” (2007 Revision) International Chamber of Commerce Publication No. 600.


6. Pursuant to U. S. law, the Bank is prohibited from issuing, transferring, accepting, or paying letters of credit to any party or entity identified by the Office of Foreign Assets Control, U. S. Dept. of Treasury, or subject to the denial of export privileges by the U. S. Dept. of Commerce.


7.
The Bank hereby engages with the Beneficiary that draft(s) drawn and/or documents presented under and in compliance with the terms of this Letter of Credit will be duly honored upon presentation to said Bank.


8. Except to the extent otherwise required by federal law, the Bank shall comply with all applicable laws of the State of Washington, and the applicable provisions of the Charter and ordinances of The City of Seattle.


9. The Bank agrees to be subject to the jurisdiction of the State of Washington, and the venue for any action hereunder shall be the King County Superior Court, King County, Washington.


10.
The Beneficiary is authorized to make any draw upon this Irrevocable Standby Letter of Credit at the following location in Seattle, Washington:


________________________________________________________________



[fill in local address of Bank]


By:
 ________________________



________________________



printed name and title of Bank officer



Legal name of Bank


STATE OF 



)







) ss:

ACKNOWLEDGMENT FOR BANK

COUNTY OF 



)


I certify that I know or have satisfactory evidence that                                                          , is the person(s) described in and who executed the foregoing Letter of Credit, and said person acknowledged to me that he/she signed and sealed said Letter of Credit as the free and voluntary act and deed of the Bank so identified in the foregoing Letter of Credit for the uses and purposes therein mentioned, and on oath stated that he/she is authorized to execute said Letter of Credit for the Bank named therein.


WITNESS my hand and official seal hereto affixed this _______ day of ______________, _______.


___________________________________

______________________________________



(Signature of Notary Public)





(Print or type name of Notary Public)


Notary Public in and for the State of  


 residing at 







My commission expires                              .

SEAL(
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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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Vendor’s Name: ______________________________________________________________




City of Seattle Vendor Questionnaire


INSTRUCTIONS:  This is a mandatory form.  Submit this form with your bid or proposal. Provide information to the extent information available.  If response is incomplete or requires further description, the Buyer may request additional information within a specified deadline, or may determine the missing information is immaterial to award.   

		Vendor Information



		Vendor’s Legal Name 

		     



		“Doing Business Name” (dba) if applicable

		     



		Mailing Address 

		     



		Contact Person and Title 

		     



		Contact Person’s Phone Number

		     



		Contact Person’s Fax Number

		     



		Contact Person’s E-Mail Address

		     



		Dun & Bradstreet number (if available)

		     



		Identify the City and State of your company headquarters

		     





		Vendor Registration with City of Seattle



		Did your firm register on to the City’s Registration and Roster System at http://www2.ci.seattle.wa.us/vendorregistration/default.asp ?  For assistance, call 206-684-0444.

		Yes  FORMCHECKBOX 
              No FORMCHECKBOX 
     





		Most companies must hold a Seattle Business License (if you have a facility/office in Seattle, conduct sales visits to Seattle, deliver products in your own trucks, or perform on-site consulting, repairs, installation, etc).  If you fall within that category, will you immediately seek a Business License upon award? 

		Yes  FORMCHECKBOX 
              No FORMCHECKBOX 
     








		Ownership

		.



		Is your firm a subsidiary, parent, holding company, or affiliate of another firm?

		     



		What year was your firm, under the present ownership configuration, founded?

		     



		How many years has your firm been in continuous operation without interruption?

		     



		What year did your firm begin providing, on a continuous basis, the types of services or products that are required from this solicitation?

		     





		Financial Resources and Responsibility

		Specify yes or no.  

If yes, explain.



		Within the previous five years has your firm been the debtor of a bankruptcy?

		     



		Is your firm in the process of or in negotiations toward being sold?

		     



		Within the previous five years has your firm been debarred from contracting with any local, state, or federal governmental agency?

		     



		Within the previous five years has your firm been determined to be a non-responsible bidder or proposer for any government contract?

		     



		Within the previous five years has a governmental or private entity terminated your firm’s contract prior to contract completion?

		     



		Within the previous five years has your firm used any subcontractor to perform work on a government contract when that subcontractor had been debarred by a governmental agency?

		     





		Affirmative Contracting – SMC 20.42

		Specify yes or no.  



		Within the previous five years has your firm been found to have violated any local, state, or federal anti-discrimination laws or regulations?

		      If yes, explain.



		Does Vendor anticipate hiring a subcontractor or new employees to perform the work required under this contract? If yes, attach the mandatory Inclusion Plan:

		Yes       No
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		Disputes

		Specify yes or no.  

If yes, explain.



		Within the previous five years has your firm been the defendant in court on a matter related to any of  the following issues:


· Payment to subcontractors?


· Work performance on a contract?

		     



		Does your firm have outstanding judgments pending against it?

		     



		Within the previous five years, was your firm assessed liquidated damages on a contract?

		     



		Has your firm received notice of and/or in litigation about patent infringement for the product and/or service that your firm is offering to the City?

		     





		Compliance

		Specify yes or no. 

 If yes, explain.



		Within the previous five years, has your firm or any of its owners, partners, or officers, been assessed penalties or found to have violated any laws, rules, or regulations enforced or administered by a government entity?  This does not include owners of stock in your firm if your firm is a publicly traded corporation.  

		     



		If a license is required to perform the services sought by this solicitation, within the previous five years has your firm had a license suspended by a licensing agency or been found to have violated licensing laws?

		     



		If Hazardous Materials are an element of the contract, has the Vendor had any violations of improper disposal of such materials or any violation of associated laws, rules or regulations in the previous five years? 

		     





		Involvement by Current and Former City Employees

		Specify yes or no. 

 If yes,  explain



		Are any of your company officers or employees a current or former City of Seattle employee or volunteer?  If yes, identify the employee name.  Advise the employee of their duty to comply with City of Seattle’s Code of Ethics, Seattle Municipal Code Chapter 4.16. 

		     





		Will any of your vendor employees work more than 1,000 hours (per rolling 12 months) within a City contract, combining the hours for work under this contract and any other?  If so, specify the worker name.  Advise the worker of their duty to comply with the City of Seattle’s Code of Ethics, Seattle Municipal Code Chapter 4.16

		     



		Vendor (including officer, director, employee, trustee, or partner) 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 evaluation of the Vendor performance.  Vendor shall notify the City Purchasing Buyer in writing, if known,  and the City shall make the sole determination as to compliance. 

		





		Emergency Contact Information


Certain contract products or services may be valuable during a 24-hour emergency. If you have alternative contact information for emergency response during non-business hours, please provide below.  



		Contact Name

		     



		Emergency Phone Number

		     



		Back-up Emergency Phone Number

		     



		If your company has locations outside Seattle that can be called upon in an emergency for these products or services, please list:

		





		Business History

		Specify yes or no. 


 



		In the last five years, has your firm held other contracts with public agencies to provide similar products or services in a size and scope similar to that required by the City of Seattle?

		     



		Provide and/or attach a sampling of contracts you have held in the past five years, sufficient for the City to understand the depth and breadth of your experience, with a particular emphasis on contracts with public agencies.   The City may use this to assess your capability and experience at this particular type of product provision or service work.  Specify the name/contact that can serve as a reference for each.

· If you have many such contracts, you can provide a brief summary. 

· If you are a subsidiary of a national firm, summarize the contracts that represent your local office.   


 

		





		By submittal of this form, the Vendor hereby certifies:



		Vendor is not debarred, suspended, proposed for debarment, or declared ineligible for award of contracts by any Federal agency.



		During the most recent three years, the Vendor has not  been convicted of or had a civil judgment rendering against the firm for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a Federal, state or local government, or subcontract; violation of Federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, or receiving stolen property, and my firm is not presently indicted for, or otherwise criminally or civilly charged by a Government entity with, commission of any of these offenses.



		Vendor has not paid, nor will pay, Federal appropriated funds (including profit or fee received under a covered Federal transaction), to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress on his or her behalf in connection with this solicitation, the Offeror shall notify the City of Seattle and complete and submit, with its offer, OMB standard form LLL, Disclosure of Lobbying Activities.



		Vendor has not had a governmental or private entity contract terminated prior to contract completion or debarred from bidding, within the last five years.



		Within the previous five years, vendor has not used any subcontractor to perform work on a government contract when that subcontractor had been debarred by a governmental agency.



		Vendor’s Offer is valid until the date the City awards a Vendor Contract or rejects all offers;



		Vendor has not, directly or indirectly, entered into any agreement, participated in any collusion, or otherwise taken any action in restraint of competitive pricing in the preparation and submission of its Offer;



		Vendor shall provide immediate written notice to the City of Seattle if, at any time prior to contract award, the Offeror learns that its certification was erroneous when submitted or has become erroneous by reason of changed circumstances.



		Submittal of this Vendor Questionnaire with your proposal provides authority and certification for your entire submittal.  





City Non Disclosure Request 


If you believe any statements or items you submit to the City as part of this bid/response  are exempt from disclosure, you must identify and list them below.  You must very clearly and specifically identify each statement or item, and the RCW exemption that applies.  If awarded a City contract, the same exemption status will carry forward to the contract records.  


The City will not exempt materials from disclosure simply because you mark them 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 identify the entire page, unless the entire page is within the exemption scope. Only records properly listed on this Form will be protected and withheld for notice.  All other records will be considered fully disclosable upon request. 


 FORMCHECKBOX 
    I do not request any information be withheld.


 FORMCHECKBOX 
    I request the following specific information be withheld.  I understand that all other information will be considered public information.  For each statement or item you intend to withhold, you must fill out every box below.  You should not require an entire page withheld; only request the specific portion subject to the exemption. 

		Document Page: 

Specify the page number on which the material is located within your submittal package  (page number)

		Statement:


Repeat the text you request to be held as confidential, or attach a redacted version. 

		RCW Exemption:  

Specify the RCW exemption  including the subheading



		

		

		



		

		

		



		

		

		





For this request to be valid, you must specify the RCW provision or other State or Federal law that designates the documents as exempt from disclosure.  For example, potential RCW exemptions include the following:


1.  RCW 42.56.230.3 – Personal information -  taxpayer 


2. RCW 42.56.230.4 – Personal information – Credit card numbers and related


3. RCW 42.56.240 -  Investigative, law enforcement and crime victims


4. RCW 42.56.250 – Employment and licensing – specify the applicable subheading


5. RCW 42.56.260 - Real estate appraisals


6. RCW 42.56.270 (Items 1 through 17) – specify which subheading.


7. RCW 42.56.270 (items 1 through 17) – specify applicable subheading


8. RCW 42.56.420 - Security


Equal Benefits Compliance Declaration


Please declare one (1) option from the list below that describes the Contractor’s intention to comply with Seattle Municipal Code Chapter 20.45 (City Contracts – Non-Discrimination in Benefits) and related rules, for offices in the City of Seattle and any other United States office where work will be performed for this contract. Detailed instructions are provided on the next page.

Option A


 FORMCHECKBOX 

The Contractor makes, or intends to make by the contract award date, all benefits available on an equal basis to its employees with spouses and its employees with domestic partners, and to the spouses and the domestic partners of employees, in all Seattle locations and in other locations within the United States where work on the City of Seattle contract is being performed.  


Option B


 FORMCHECKBOX 

The Contractor does not make benefits available to either the spouses or the domestic partners of its employees.


Option C


 FORMCHECKBOX 

The Contractor has no employees.

Option D


 FORMCHECKBOX 

The Contractor submitted a request for Substantial Compliance Authorization to the City of Seattle to delay implementation of equal benefits. Substantial Compliance Authorization may be granted to a contractor if compliance will be delayed due to circumstances outside the contractor’s control – for example, the contractor cannot make eligibility changes to its health insurance plan until the next open enrollment period, or the contractor cannot negotiate with one or more labor unions for additional benefits until the expiration of the current collective bargaining agreement. The Contractor must request this authorization online and be approved by the City of Seattle. To select this option, also visit the City website and request authorization: http://www.seattle.gov/contract/equalbenefits/eb-substantial.htm.

Option E


 FORMCHECKBOX 
  The Contractor submitted a request for Reasonable Measures Authorization to the City of Seattle to provide a cash equivalent payment to eligible employees in lieu of making benefits available. Reasonable Measures may be granted to a contractor to allow a cash equivalent in lieu of benefits that are unavailable due to circumstances outside of the Contractor's control. The Contractor must request this authorization online and be approved by the City of Seattle. To select this option, also visit the City website and request authorization: http://www.seattle.gov/contract/equalbenefits/eb-reasonable.htm.

No United States Presence


 FORMCHECKBOX 

The Contractor does not have United State locations that are owned or rightfully occupied by the contractor, where the contractor performs direct services for the proposed contract.


Non-Compliance


 FORMCHECKBOX 

The Contractor does not comply and does not intend to comply with Seattle Municipal Code Chapter 20.45 and related rules.


Equal Benefits Instructions

Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires consideration of whether bidders provide health and benefits that are the same or equivalent to domestic partners of employees as to spouses of employees, and of their dependents and family members.  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. 

1. Carefully fill out the Vendor Questionnaire.  It is essential to your standing in the evaluation process, so it is important to understand and complete the Questionnaire properly. 


2. Locations: If you have multiple offices, answer the form based on compliance for offices in the City of Seattle and any other United State locations where work will be performed for the City contract: 


3. The Buyer can answer many questions.  However, you may call the City Equal Benefits Coordinator, Jim Wurzer at 206-684-4535 (Jim.Wurzer@seattle.gov).  If necessary, you can also call the general office at 206-684-0430 to request immediate assistance.  Call before you submit your bid to ensure you’ve filled out the form correctly.  


4. The Seattle Municipal Code (20.45.010) defines “Domestic Partner” as any person who is registered with his/her employer as (having) a domestic partner, or, in the absence of such employer-provided registry, is registered as a domestic partner with a governmental body pursuant to state or local law authorizing such registration.  Any internal employer registry of domestic partnership must comply with criteria for domestic partnerships specified by rule by the Department.  Whether through employer registration or through a public agency registration, the definition of domestic Partner, by City Rule, cannot be more restrictive than that provided below:


· Share the same regular and permanent residence; and 


· Have a close, personal relationship; and 


· Are jointly responsible for "basic living expenses" as defined below; and 


· Are not married to anyone; and 


· Are each eighteen (18) years of age or older; and 


· Are not related by blood closer than would bar marriage in the State in which the individual resides; and 


· Were mentally competent to consent to contract when the domestic partnership began; and 


· Are each other’s sole domestic partner and are responsible for each other’s common welfare. 


· "Basic living expenses" means the cost of basic food, shelter, and any other expenses of a Domestic Partner which are paid at least in part by a program or benefit for which the partner qualified because of the Domestic Partnership. The individuals need not contribute equally or jointly to the cost of these expenses as long as they agree that both are responsible for the cost. 


5. If the employer does not have a registration system and does not intend to implement one, the City of Seattle has a registration system as an option: http://www.seattle.gov/leg/clerk/dpr.htm

The information you supply is used by the Buyer to determine your EB status.  However, the City Buyer still will review your responses and make the final determination.  If the information you supply is conflicting or not clearly supported by the documentation that the City receives, the Buyer may reject your bid or may seek clarification to ensure the Buyer properly classifies your compliance.  


Equal Benefits makes a significant difference in Bid evaluation:  Bidders that select “Non Compliance” will be rejected, unless there is no bidder that is compliant, responsive and responsible bidder.  The Buyer may also find a Bidder “Non Compliant” upon review (such as those that select Option D or E and do not have a waiver from the City to select that option, or where the form is blank).

Be prepared with documentation to support your declaration. All contracts awarded by the City may be audited for equal benefits compliance. Non-compliance may result in the rejection of a bid or proposal, or termination of the contract.
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City of Seattle



Consultant Inclusion Plan






			RFP/Bid  Number & Title:


			       





			Vendor Name:


			     








Use additional sheets to provide detail and specificity as appropriate.



The Proposer shall respond to questions below.  Responses shall be scored and evaluated as part of the selection, and are to evidence clear commitments that reflect responsible, sincere good faith efforts resulting in successful inclusion of WMBE firms.  The City may clarify or request additional information during evaluation of the Plan. The City may finalize the Plan with the highest ranked Proposer, and the agreed-upon Plan shall become part of the contract. 


The City defines WMBE firms as those that self-identify to be 51% woman and/or minority owned.  Such firms are asked to register in the City’s directory before RFP submittal: http://www2.ci.seattle.wa.us/vendorregistration/default.asp.  


The Proposer is expected to select their subconsultants using any strategy that can best support this Inclusion Plan.  



Subcontracting



Subcontracting is defined as direct performance through subcontracting within the proposed project team to fulfill the contract work.  


Of the total contract work, what is the percentage of WMBE participation proposed for subcontracting on your team?  This percentage will become a contract commitment.  


			Specify the percentage participation of woman owned subcontracting, out of the total work identified in the RFP.  This percentage will become part of the contract.


			%





			Specify the percentage of minority owned subcontracting participation, out of the total work identified in the RFP.


			%








Name the WMBE team members you intend to use, given the work described in the RFP.  Describe the work you expect the WMBE firms to perform.  Identify the dollars or percentage of total contract value intended for each WMBE firm. The City may request letters of commitments that show agreements between your company and the subconsultants before the City accepts the Plan and executes a City contract.  The utilization goals provided on page 1 become a material part of the contract. Should the contract scope require changes to the WMBE firms or WMBE utilization, the City expects the Consultant to discuss such changes and pursue continued commitments for WMBE utilization consistent with the changes in contract scope. 


			Name of WMBE Company 


			Specify whether a self-identified Women or Minority Business


			Describe Task


			Describe percentage of the City contract for subcontract to this WMBE





			


			     


			     


			     





			


			     


			     


			     





			


			     


			     


			     








Past Performance:


In detail, describe your past success and past performance at WMBE subcontracting or teaming participation on contracts and/or other evidence of the likelihood of the proposed subcontracting, including pre-award commitments or agreements with your named WMBE firms, specific strategies you intend to use in the solicitation and award of subcontractors that can assure WMBE participation at the percentages you have indicated, or similar.  



Strategies: 



Describe the strategies and selection processes you intend to use to ensure meaningful WMBE utilization in this contract.  Describe your strategies, the scopes of work that have greatest WMBE opportunities and how you would balance those scopes that have less WMBE opportunity.  


Mentoring Program:



If any of the WMBE subcontractors listed above are participating in a mentoring or capacity building program with your company, please identify which and describe your program.


Diverse Employment


Please specify the following information for your local office and/or or other offices that are performing direct services to this contract. 


1. What is your current employment profile?



Total number of employees:



Number and percentage of minorities and/or women:


2. Describe your employment and hiring policies that promote affirmative efforts in recruitment for employee diversity.



3. How many new employees may be required?  


Total number of new employees:



Number and percentage of minorities and/or women:



			








4. If you are planning new employment, provide a paragraph that describes the functions you are recruiting for that relate to performance of this contract, how you would recruit, and your past performance for such recruitment, that proves success that Proposer has made  or plans to make to solicit women and minorities.  


5. If you have an intern program designed to recruit woman and minorities, please describe.
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Form    W-9
(Rev. January 2011)
Department of the Treasury  
Internal Revenue Service 


Request for Taxpayer 
Identification Number and Certification


Give Form to the  
requester. Do not 
send to the IRS.
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2.


Name (as shown on your income tax return)


Business name/disregarded entity name, if different from above


Check appropriate box for federal tax 


classification (required): Individual/sole proprietor  C Corporation S Corporation Partnership Trust/estate


Limited liability company. Enter the tax classification (C=C corporation, S=S corporation, P=partnership) ▶  


Other (see instructions) ▶ 


Exempt payee


Address (number, street, and apt. or suite no.)


City, state, and ZIP code


Requester’s name and address (optional)


List account number(s) here (optional)


Part I Taxpayer Identification Number (TIN)
Enter your TIN in the appropriate box. The TIN provided must match the name given on the “Name” line 
to avoid backup withholding. For individuals, this is your social security number (SSN). However, for a 
resident alien, sole proprietor, or disregarded entity, see the Part I instructions on page 3. For other 
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a 
TIN on page 3.


Note. If the account is in more than one name, see the chart on page 4 for guidelines on whose 
number to enter.


Social security number


– –


–


Employer identification number 


Part II Certification
Under penalties of perjury, I certify that:


1.  The number shown on this form is my correct taxpayer identification number (or I am waiting for a number to be issued to me), and


2.  I am not subject to backup withholding because: (a) I am exempt from backup withholding, or (b) I have not been notified by the Internal Revenue 
Service (IRS) that I am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that I am 
no longer subject to backup withholding, and


3.  I am a U.S. citizen or other U.S. person (defined below).


Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup withholding 
because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 does not apply. For mortgage 
interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement arrangement (IRA), and 
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the 
instructions on page 4.


Sign 
Here


Signature of 
U.S. person ▶ Date ▶


General Instructions
Section references are to the Internal Revenue Code unless otherwise 
noted.


Purpose of Form
A person who is required to file an information return with the IRS must 
obtain your correct taxpayer identification number (TIN) to report, for 
example, income paid to you, real estate transactions, mortgage interest 
you paid, acquisition or abandonment of secured property, cancellation 
of debt, or contributions you made to an IRA.


Use Form W-9 only if you are a U.S. person (including a resident 
alien), to provide your correct TIN to the person requesting it (the 
requester) and, when applicable, to:


1. Certify that the TIN you are giving is correct (or you are waiting for a 
number to be issued),


2. Certify that you are not subject to backup withholding, or


3. Claim exemption from backup withholding if you are a U.S. exempt 
payee. If applicable, you are also certifying that as a U.S. person, your 
allocable share of any partnership income from a U.S. trade or business 
is not subject to the withholding tax on foreign partners’ share of 
effectively connected income.


Note. If a requester gives you a form other than Form W-9 to request 
your TIN, you must use the requester’s form if it is substantially similar 
to this Form W-9.


Definition of a U.S. person. For federal tax purposes, you are 
considered a U.S. person if you are:


• An individual who is a U.S. citizen or U.S. resident alien,


• A partnership, corporation, company, or association created or 
organized in the United States or under the laws of the United States,


• An estate (other than a foreign estate), or


• A domestic trust (as defined in Regulations section 301.7701-7).


Special rules for partnerships. Partnerships that conduct a trade or 
business in the United States are generally required to pay a withholding 
tax on any foreign partners’ share of income from such business. 
Further, in certain cases where a Form W-9 has not been received, a 
partnership is required to presume that a partner is a foreign person, 
and pay the withholding tax. Therefore, if you are a U.S. person that is a 
partner in a partnership conducting a trade or business in the United 
States, provide Form W-9 to the partnership to establish your U.S. 
status and avoid withholding on your share of partnership income.


Cat. No. 10231X Form W-9 (Rev. 1-2011)







Form W-9 (Rev. 1-2011) Page 2 


The person who gives Form W-9 to the partnership for purposes of 
establishing its U.S. status and avoiding withholding on its allocable 
share of net income from the partnership conducting a trade or business 
in the United States is in the following cases:


• The U.S. owner of a disregarded entity and not the entity,


• The U.S. grantor or other owner of a grantor trust and not the trust, 
and


• The U.S. trust (other than a grantor trust) and not the beneficiaries of 
the trust.


Foreign person. If you are a foreign person, do not use Form W-9. 
Instead, use the appropriate Form W-8 (see Publication 515, 
Withholding of Tax on Nonresident Aliens and Foreign Entities).


Nonresident alien who becomes a resident alien. Generally, only a 
nonresident alien individual may use the terms of a tax treaty to reduce 
or eliminate U.S. tax on certain types of income. However, most tax 
treaties contain a provision known as a “saving clause.” Exceptions 
specified in the saving clause may permit an exemption from tax to 
continue for certain types of income even after the payee has otherwise 
become a U.S. resident alien for tax purposes.


If you are a U.S. resident alien who is relying on an exception 
contained in the saving clause of a tax treaty to claim an exemption 
from U.S. tax on certain types of income, you must attach a statement 
to Form W-9 that specifies the following five items:


1. The treaty country. Generally, this must be the same treaty under 
which you claimed exemption from tax as a nonresident alien.


2. The treaty article addressing the income.


3. The article number (or location) in the tax treaty that contains the 
saving clause and its exceptions.


4. The type and amount of income that qualifies for the exemption 
from tax.


5. Sufficient facts to justify the exemption from tax under the terms of 
the treaty article.


Example. Article 20 of the U.S.-China income tax treaty allows an 
exemption from tax for scholarship income received by a Chinese 
student temporarily present in the United States. Under U.S. law, this 
student will become a resident alien for tax purposes if his or her stay in 
the United States exceeds 5 calendar years. However, paragraph 2 of 
the first Protocol to the U.S.-China treaty (dated April 30, 1984) allows 
the provisions of Article 20 to continue to apply even after the Chinese 
student becomes a resident alien of the United States. A Chinese 
student who qualifies for this exception (under paragraph 2 of the first 
protocol) and is relying on this exception to claim an exemption from tax 
on his or her scholarship or fellowship income would attach to Form 
W-9 a statement that includes the information described above to 
support that exemption.


If you are a nonresident alien or a foreign entity not subject to backup 
withholding, give the requester the appropriate completed Form W-8.


What is backup withholding? Persons making certain payments to you 
must under certain conditions withhold and pay to the IRS a percentage 
of such payments. This is called “backup withholding.”  Payments that 
may be subject to backup withholding include interest, tax-exempt 
interest, dividends, broker and barter exchange transactions, rents, 
royalties, nonemployee pay, and certain payments from fishing boat 
operators. Real estate transactions are not subject to backup 
withholding.


You will not be subject to backup withholding on payments you 
receive if you give the requester your correct TIN, make the proper 
certifications, and report all your taxable interest and dividends on your 
tax return.


Payments you receive will be subject to backup  
withholding if:


1. You do not furnish your TIN to the requester,


2. You do not certify your TIN when required (see the Part II 
instructions on page 3 for details),


3. The IRS tells the requester that you furnished an incorrect TIN,


4. The IRS tells you that you are subject to backup withholding 
because you did not report all your interest and dividends on your tax 
return (for reportable interest and dividends only), or


5. You do not certify to the requester that you are not subject to 
backup withholding under 4 above (for reportable interest and dividend 
accounts opened after 1983 only).


Certain payees and payments are exempt from backup withholding. 
See the instructions below and the separate Instructions for the 
Requester of Form W-9.


Also see Special rules for partnerships on page 1.


Updating Your Information
You must provide updated information to any person to whom you 
claimed to be an exempt payee if you are no longer an exempt payee 
and anticipate receiving reportable payments in the future from this 
person. For example, you may need to provide updated information if 
you are a C corporation that elects to be an S corporation, or if you no 
longer are tax exempt. In addition, you must furnish a new Form W-9 if 
the name or TIN changes for the account, for example, if the grantor of a 
grantor trust dies.


Penalties
Failure to furnish TIN. If you fail to furnish your correct TIN to a 
requester, you are subject to a penalty of $50 for each such failure 
unless your failure is due to reasonable cause and not to willful neglect.


Civil penalty for false information with respect to withholding. If you 
make a false statement with no reasonable basis that results in no 
backup withholding, you are subject to a $500 penalty.


Criminal penalty for falsifying information. Willfully falsifying 
certifications or affirmations may subject you to criminal penalties 
including fines and/or imprisonment.


Misuse of TINs. If the requester discloses or uses TINs in violation of 
federal law, the requester may be subject to civil and criminal penalties.


Specific Instructions
Name
If you are an individual, you must generally enter the name shown on 
your income tax return. However, if you have changed your last name, 
for instance, due to marriage without informing the Social Security 
Administration of the name change, enter your first name, the last name 
shown on your social security card, and your new last name.


If the account is in joint names, list first, and then circle, the name of 
the person or entity whose number you entered in Part I of the form.


Sole proprietor. Enter your individual name as shown on your income 
tax return on the “Name” line. You may enter your business, trade, or 
“doing business as (DBA)” name on the “Business name/disregarded 
entity name” line.


Partnership, C Corporation, or S Corporation. Enter the entity's name 
on the “Name” line and any business, trade, or “doing business as 
(DBA) name” on the “Business name/disregarded entity name” line.


Disregarded entity. Enter the owner's name on the “Name” line. The 
name of the entity entered on the “Name” line should never be a 
disregarded entity. The name on the “Name” line must be the name 
shown on the income tax return on which the income will be reported. 
For example, if a foreign LLC that is treated as a disregarded entity for 
U.S. federal tax purposes has a domestic owner, the domestic owner's 
name is required to be provided on the “Name” line. If the direct owner 
of the entity is also a disregarded entity, enter the first owner that is not 
disregarded for federal tax purposes. Enter the disregarded entity's 
name on the “Business name/disregarded entity name” line. If the owner 
of the disregarded entity is a foreign person, you must complete an 
appropriate Form W-8. 


Note. Check the appropriate box for the federal tax classification of the 
person whose name is entered on the “Name” line (Individual/sole 
proprietor, Partnership, C Corporation, S Corporation, Trust/estate).


Limited Liability Company (LLC). If the person identified on the 
“Name” line is an LLC, check the “Limited liability company” box only 
and enter the appropriate code for the tax classification in the space 
provided. If you are an LLC that is treated as a partnership for federal 
tax purposes, enter “P” for partnership. If you are an LLC that has filed a 
Form 8832 or a Form 2553 to be taxed as a corporation, enter “C” for   
C corporation or “S” for S corporation. If you are an LLC that is 
disregarded as an entity separate from its owner under Regulation 
section 301.7701-3 (except for employment and excise tax), do not 
check the LLC box unless the owner of the LLC (required to be 
identified on the “Name” line) is another LLC that is not disregarded for 
federal tax purposes. If the LLC is disregarded as an entity separate 
from its owner, enter the appropriate tax classification of the owner 
identified on the “Name” line.
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Other entities. Enter your business name as shown on required federal 
tax documents on the “Name” line. This name should match the name 
shown on the charter or other legal document creating the entity. You 
may enter any business, trade, or DBA name on the “Business name/
disregarded entity name” line.


Exempt Payee 
If you are exempt from backup withholding, enter your name as 
described above and check the appropriate box for your status, then 
check the “Exempt payee” box in the line following the “Business name/
disregarded entity name,” sign and date the form.


Generally, individuals (including sole proprietors) are not exempt from 
backup withholding. Corporations are exempt from backup withholding 
for certain payments, such as interest and dividends.


Note. If you are exempt from backup withholding, you should still 
complete this form to avoid possible erroneous backup withholding.


The following payees are exempt from backup withholding:


1. An organization exempt from tax under section 501(a), any IRA, or a 
custodial account under section 403(b)(7) if the account satisfies the 
requirements of section 401(f)(2),


2. The United States or any of its agencies or instrumentalities,


3. A state, the District of Columbia, a possession of the United States, 
or any of their political subdivisions or instrumentalities,


4. A foreign government or any of its political subdivisions, agencies, 
or instrumentalities, or


5. An international organization or any of its agencies or 
instrumentalities.


Other payees that may be exempt from backup withholding include:


6. A corporation,


7. A foreign central bank of issue,


8. A dealer in securities or commodities required to register in the 
United States, the District of Columbia, or a possession of the United 
States,


9. A futures commission merchant registered with the Commodity 
Futures Trading Commission,


10. A real estate investment trust,


11. An entity registered at all times during the tax year under the 
Investment Company Act of 1940,


12. A common trust fund operated by a bank under section 584(a),


13. A financial institution,


14. A middleman known in the investment community as a nominee or 
custodian, or


15. A trust exempt from tax under section 664 or described in section 
4947.


The following chart shows types of payments that may be exempt 
from backup withholding. The chart applies to the exempt payees listed 
above, 1 through 15.


IF the payment is for . . . THEN the payment is exempt 
for . . .


Interest and dividend payments All exempt payees except 
for 9


Broker transactions Exempt payees 1 through 5 and 7 
through 13. Also, C corporations.


Barter exchange transactions and 
patronage dividends


Exempt payees 1 through 5


Payments over $600 required to be 
reported and direct sales over 
$5,000 1


Generally, exempt payees 
1 through 7 2


1 See Form 1099-MISC, Miscellaneous Income, and its instructions.
2 However, the following payments made to a corporation and reportable on Form 


1099-MISC are not exempt from backup withholding: medical and health care 
payments, attorneys' fees, gross proceeds paid to an attorney, and payments for 
services paid by a federal executive agency.


Part I. Taxpayer Identification Number (TIN)
Enter your TIN in the appropriate box. If you are a resident alien and 
you do not have and are not eligible to get an SSN, your TIN is your IRS 
individual taxpayer identification number (ITIN). Enter it in the social 
security number box. If you do not have an ITIN, see How to get a TIN 
below.


If you are a sole proprietor and you have an EIN, you may enter either 
your SSN or EIN. However, the IRS prefers that you use your SSN.


If you are a single-member LLC that is disregarded as an entity 
separate from its owner (see Limited Liability Company (LLC) on page 2), 
enter the owner’s SSN (or EIN, if the owner has one). Do not enter the 
disregarded entity’s EIN. If the LLC is classified as a corporation or 
partnership, enter the entity’s EIN.


Note. See the chart on page 4 for further clarification of name and TIN 
combinations.


How to get a TIN. If you do not have a TIN, apply for one immediately. 
To apply for an SSN, get Form SS-5, Application for a Social Security 
Card, from your local Social Security Administration office or get this 
form online at www.ssa.gov. You may also get this form by calling 
1-800-772-1213. Use Form W-7, Application for IRS Individual Taxpayer 
Identification Number, to apply for an ITIN, or Form SS-4, Application for 
Employer Identification Number, to apply for an EIN. You can apply for 
an EIN online by accessing the IRS website at www.irs.gov/businesses 
and clicking on Employer Identification Number (EIN) under Starting a 
Business. You can get Forms W-7 and SS-4 from the IRS by visiting 
IRS.gov or by calling 1-800-TAX-FORM (1-800-829-3676).


If you are asked to complete Form W-9 but do not have a TIN, write 
“Applied For” in the space for the TIN, sign and date the form, and give 
it to the requester. For interest and dividend payments, and certain 
payments made with respect to readily tradable instruments, generally 
you will have 60 days to get a TIN and give it to the requester before you 
are subject to backup withholding on payments. The 60-day rule does 
not apply to other types of payments. You will be subject to backup 
withholding on all such payments until you provide your TIN to the 
requester.


Note. Entering “Applied For” means that you have already applied for a 
TIN or that you intend to apply for one soon.


Caution: A disregarded domestic entity that has a foreign owner must 
use the appropriate Form W-8.


Part II. Certification
To establish to the withholding agent that you are a U.S. person, or 
resident alien, sign Form W-9. You may be requested to sign by the 
withholding agent even if item 1, below, and items 4 and 5 on page 4 
indicate otherwise.


For a joint account, only the person whose TIN is shown in Part I 
should sign (when required).  In the case of a disregarded entity, the 
person identified on the “Name” line must sign. Exempt payees, see 
Exempt Payee on page 3.


Signature requirements. Complete the certification as indicated in 
items 1 through 3, below, and items 4 and 5 on page 4.


1. Interest, dividend, and barter exchange accounts opened 
before 1984 and broker accounts considered active during 1983. 
You must give your correct TIN, but you do not have to sign the 
certification.


2. Interest, dividend, broker, and barter exchange accounts 
opened after 1983 and broker accounts considered inactive during 
1983. You must sign the certification or backup withholding will apply. If 
you are subject to backup withholding and you are merely providing 
your correct TIN to the requester, you must cross out item 2 in the 
certification before signing the form.


3. Real estate transactions. You must sign the certification. You may 
cross out item 2 of the certification.
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4. Other payments. You must give your correct TIN, but you do not 
have to sign the certification unless you have been notified that you 
have previously given an incorrect TIN. “Other payments” include 
payments made in the course of the requester’s trade or business for 
rents, royalties, goods (other than bills for merchandise), medical and 
health care services (including payments to corporations), payments to 
a nonemployee for services, payments to certain fishing boat crew 
members and fishermen, and gross proceeds paid to attorneys 
(including payments to corporations).


5. Mortgage interest paid by you, acquisition or abandonment of 
secured property, cancellation of debt, qualified tuition program 
payments (under section 529), IRA, Coverdell ESA, Archer MSA or 
HSA contributions or distributions, and pension distributions. You 
must give your correct TIN, but you do not have to sign the certification.


What Name and Number To Give the Requester
For this type of account: Give name and SSN of:


1. Individual The individual
2. Two or more individuals (joint             


account)
The actual owner of the account or, 
if combined funds, the first 
individual on the account 1


3. Custodian account of a minor 
 (Uniform Gift to Minors Act)


The minor 2


4. a. The usual revocable savings 
trust (grantor is also trustee) 
b. So-called trust account that is 
not a legal or valid trust under 
state law


The grantor-trustee 1


The actual owner 1


5. Sole proprietorship or disregarded 
entity owned by an individual


The owner 3


6. Grantor trust filing under Optional 
Form 1099 Filing Method 1 (see 
Regulation section 1.671-4(b)(2)(i)(A))


The grantor*


For this type of account: Give name and EIN of:


7. Disregarded entity not owned by an 
individual


The owner


8. A valid trust, estate, or pension trust Legal entity 4


9. Corporation or LLC electing 
corporate status on Form 8832 or 
Form 2553


The corporation


10. Association, club, religious, 
charitable, educational, or other   
tax-exempt organization


The organization


11. Partnership or multi-member LLC The partnership
12. A broker or registered nominee The broker or nominee


13. Account with the Department of 
Agriculture in the name of a public 
entity (such as a state or local 
government, school district, or 
prison) that receives agricultural 
program payments


The public entity


14. Grantor trust filing under the Form 
1041 Filing Method or the Optional 
Form 1099 Filing Method 2 (see 
Regulation section 1.671-4(b)(2)(i)(B))


The trust


1
 List first and circle the name of the person whose number you furnish. If only one person on a 
joint account has an SSN, that person’s number must be furnished.


2
 Circle the minor’s name and furnish the minor’s SSN.


3
 You must show your individual name and you may also enter your business or “DBA”  name on 
the “Business name/disregarded entity” name line. You may use either your SSN or EIN (if you 
have one), but the IRS encourages you to use your SSN.


4
 List first and circle the name of the trust, estate, or pension trust. (Do not furnish the TIN of the 
personal representative or trustee unless the legal entity itself is not designated in the account 
title.) Also see  Special rules for partnerships on page 1.


*Note. Grantor also must provide a Form W-9 to trustee of trust.


Note. If no name is circled when more than one name is listed, the 
number will be considered to be that of the first name listed.


Secure Your Tax Records from Identity Theft
Identity theft occurs when someone uses your personal information 
such as your name, social security number (SSN), or other identifying 
information, without your permission, to commit fraud or other crimes. 
An identity thief may use your SSN to get a job or may file a tax return 
using your SSN to receive a refund.


To reduce your risk:


• Protect your SSN,


• Ensure your employer is protecting your SSN, and


• Be careful when choosing a tax preparer.


If your tax records are affected by identity theft and you receive a 
notice from the IRS, respond right away to the name and phone number 
printed on the IRS notice or letter.


If your tax records are not currently affected by identity theft but you 
think you are at risk due to a lost or stolen purse or wallet, questionable 
credit card activity or credit report, contact the IRS Identity Theft Hotline 
at 1-800-908-4490 or submit Form 14039.


For more information, see Publication 4535, Identity Theft Prevention 
and Victim Assistance.


Victims of identity theft who are experiencing economic harm or a 
system problem, or are seeking help in resolving tax problems that have 
not been resolved through normal channels, may be eligible for 
Taxpayer Advocate Service (TAS) assistance. You can reach TAS by 
calling the TAS toll-free case intake line at 1-877-777-4778 or TTY/TDD 
1-800-829-4059.


Protect yourself from suspicious emails or phishing schemes.  
Phishing is the creation and use of email and websites designed to 
mimic legitimate business emails and websites. The most common act 
is sending an email to a user falsely claiming to be an established 
legitimate enterprise in an attempt to scam the user into surrendering 
private information that will be used for identity theft.


The IRS does not initiate contacts with taxpayers via emails. Also, the 
IRS does not request personal detailed information through email or ask 
taxpayers for the PIN numbers, passwords, or similar secret access 
information for their credit card, bank, or other financial accounts.


If you receive an unsolicited email claiming to be from the IRS, 
forward this message to phishing@irs.gov. You may also report misuse 
of the IRS name, logo, or other IRS property to the Treasury Inspector 
General for Tax Administration at 1-800-366-4484. You can forward 
suspicious emails to the Federal Trade Commission at: spam@uce.gov 
or contact them at www.ftc.gov/idtheft or 1-877-IDTHEFT 
(1-877-438-4338).


Visit IRS.gov to learn more about identity theft and how to reduce 
your risk.


Privacy Act Notice
Section 6109 of the Internal Revenue Code requires you to provide your correct TIN to persons (including federal agencies) who are required to file information returns with 
the IRS to report interest, dividends, or certain other income paid to you; mortgage interest you paid; the acquisition or abandonment of secured property; the cancellation 
of debt; or contributions you made to an IRA, Archer MSA, or HSA. The person collecting this form uses the information on the form to file information returns with the IRS, 
reporting the above information. Routine uses of this information include giving it to the Department of Justice for civil and criminal litigation and to cities, states, the District 
of Columbia, and U.S. possessions for use in administering their laws. The information also may be disclosed to other countries under a treaty, to federal and state agencies 
to enforce civil and criminal laws, or to federal law enforcement and intelligence agencies to combat terrorism. You must provide your TIN whether or not you are required to 
file a tax return. Under section 3406, payers must generally withhold a percentage of taxable interest, dividend, and certain other payments to a payee who does not give a 
TIN to the payer. Certain penalties may also apply for providing false or fraudulent information.
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CITY OF SEATTLE
Revenue and Consumer Affairs
700 5th Avenue, Suite 4250
P.O. Box 34214
Seattle, Washington 98124-4214
(206) 684-8484    fax (206) 684-5170 email address   rca.bizlictx@seattle.gov
www.cityofseattle.net/rca/


FOR OFFICE USE ONLY


CUSTOMER Number ___________________________________


OBL. NR. ___________________________ AMT. ____________


OBL. NR. ___________________________ AMT. ____________


OBL. NR. ___________________________ AMT. ____________


APPLICATION FOR BUSINESS LICENSE     Annual Fee $90.00
The license is for the calendar year, January through December.  For a business that opens July 1 or thereafter, the half-year fee is $45.00*


The half-year fee does NOT apply to any years prior to 1998.  The Seattle business license expires December 31.
*If worldwide annual gross income and/or value of products is estimated as $20,000 or less, the license fee


is $45.00 ($22.50 for half-year fee).


PLEASE PRINT OR TYPE - COMPLETE BOTH SIDES OF THE APPLICATION
Your business will be assigned a City of Seattle CUSTOMER NUMBER.  Refer to the Customer Number in any future correspondence relating to your license.
Let us know if you previously had a Seattle business license.  The account will be deemed a reinstatement ONLY if it has been closed for at least 12 months.


Please provide the information in the first section if it is available.  The ID numbers are not required to obtain a City of Seattle business license.


State of Washington UBI # FEIN


State of Washington Contractor # City of Seattle Vendor ID #  (if applicable)


Internet Address (if applicable)


Have you previously had a Seattle Business License? YES NO


S.I.C. Code   ____  ____  ____  ____   (office use only)


N.A.I.C.S. Code  ____  ____  ____  ____  ____  ____   (office use only)


PLEASE COMPLETE ALL SECTIONS BELOW and the REVERSE SIDE OF THIS FORM PROVIDING the BUSINESS INFORMATION


TYPE OF BUSINESS (Check ONE) Sole Proprietor Corporation Partnership LLC Other______________________________


Is the business a non-profit organization?     Yes No (Non-profit organizations are required to be licensed and file tax returns as all other businesses.)


LEGAL NAME OF BUSINESS ENTITY____________________________________________________________________________________________________
  (If a sole proprietorship, please list your legal name, last name first, and include any middle initial.)


TRADE NAME or dba (doing business as) _________________________________________________________________________________________________


WHAT IS THE STARTING DATE OF BUSINESS IN SEATTLE? Month___________________________ Day __________________ Year____________________


If the business was operating in Seattle before the current year, prior years' license fees, taxes, penalties and interest may be due.


Zoning Limitations - A business license does not authorize the holder to conduct business in violation of any zoning ordinance.
The location of your business should be indicated below.  You must list a physical address (a post office box or mail drop is not considered a physical address).


PHYSICAL BUSINESS LOCATION:


Mailing address for LICENSE & RENEWAL


Mailing address for TAX FORMS


BUSINESS PHONE: - CELLULAR PHONE - FAX -


SAME AS ABOVE


SAME AS ABOVE


ADDRESS CITY STATE ZIP


ADDRESS CITY STATE ZIP


ADDRESS CITY STATE ZIP


LIST OTHER BUSINESS LOCATIONS IN SEATTLE - Each BRANCH LICENSE FEE is $10.00 per year (attach a separate sheet, if needed).
TRADE NAME ADDRESS SEATTLE ZIP CODE TELEPHONE "Separate" tax reporting status?


Yes


Yes


No


No
PLEASE COMPLETE THE BACK SIDE OF THE APPLICATION - ALL INFORMATION AND A SIGNATURE IS REQUIRED TO PROCESS


IS THIS LOCATION BEING ADDED AS A BRANCH ONLY TO AN EXISTING LICENSE? YES NO
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NATURE OF BUSINESS:  Check all that apply and provide detail below.  THIS INFORMATION should be as detailed as possible.


     Manufacturing-Extracting       Printing & Publishing       Tour Operator       Wholesale       Retail       Service       Transportation        Other


     Utility Services (telephone services, pager services, cable television franchise)         Charging Admission for Events/Shows            Gambling Activity


DOES YOUR BUSINESS OWN OR OPERATE PRICE SCANNING EQUIPMENT? YES NO


DESCRIBE IN DETAIL THE PRINCIPAL PRODUCT(s) OR SERVICE(s) RENDERED:


NOTE: Additional licenses or endorsements may be required depending on the business activity - please see instruction sheet under regulatory licenses.


NAME(S) OF SOLE PROPRIETOR, PARTNERS, CORPORATE OFFICERS, AND RESIDENT AGENTS:  List true name(s), residence address,
telephone number and date of birth of the sole proprietor or all partners or corporate officers/directors and their titles (attach a separate sheet, if needed).
NAME AND TITLE RESIDENCE ADDRESS        CITY, STATE, ZIP                       TELEPHONE     DATE OF BIRTH


TAX REPORTING STATUS - Seattle BUSINESS LICENSE TAX FORMS must be filed by every business, EVEN IF NO TAX IS DUE.
Based on the taxable revenue for your business as described below, please check one of the following reporting frequencies:


      QUARTERLY -  Estimated taxable revenue will exceed $50,000 per year for entire entity - main location and branches (tax  is due every quarter).
      ANNUAL  -  Estimated taxable revenue will be less than $50,000 per year for entire entity (no tax due if revenue is less than $50,000).


A Business granted ANNUAL reporting status by Revenue and Consumer Affairs must file a combined tax return if there is more than one location.
Tax  forms are mailed to the last known address - failure to receive the form does not preclude the requirements to file timely.
YES   My annual worldwide gross income and/or value of products will be $20,000 or less.


  Should my gross income and/or value of products be greater than $20,000, I understand
  I will be responsible for additional license fees.


IF YOU PURCHASED THIS BUSINESS, DID YOU TAKE OVER THE ENTIRE BUSINESS ONLY A PORTION


FORMER OWNER'S NAME     CURRENT ADDRESS CITY, STATE, ZIP TELEPHONE CUSTOMER NUMBER


A SIGNATURE IS REQUIRED IN ORDER TO PROCESS THE APPLICATION
As applicant, I ___________________________________________ , certify or declare under penalty of perjury under the laws of the State of Washington
that the foregoing is true and correct.  All information given is subject to verification with State of Washington, Department of Revenue.


SIGNATURE ______________________________________________________________ DATE _______________________________________


PLEASE PRINT your NAME __________________________________________________ TITLE ________________________________


Business License Fee if OPEN date is January 1 - June 30 $ 90.00
If $20,000 or less in worldwide annual gross income $ 45.00


Business License Fee if OPEN date is July 1 or later in year $ 45.00
If $20,000 or less in worldwide annual gross income $ 22.50


Additional Seattle Locations   ___________   X $10.00   = $ ____________


TOTAL DUE .................................................................. $ ____________


FEES DUE - MAKE CHECK PAYABLE TO CITY OF SEATTLE FOR OFFICE USE ONLY
Initials Date


Processed by


Tax Forms Mailed


Enforcement


License # Issued






_1310208368.pdf


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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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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PAYMENT AND PERFORMANCE BOND     
THE CITY OF SEATTLE 
 
We, __________________________________________________________________________(“Principal”), and 
         [Insert full legal name of Vendor / Contractor]  
___________________________________________________________________________________________, 
 a___________________ corporation  
[Insert legal name of Surety and its state of incorporation]  
authorized to transact surety business in the State of Washington, (“Surety”), are held and firmly bound unto The City of 
Seattle (“City”), as Obligee, in an amount equal to the total compensation and expense reimbursement payable to Principal 
for satisfactory completion of Principal’s work under Contract No. ____________________ between Principal and City, 
which total is initially  __________________________________________________________________________ Dollars 
($_______________), lawful money of the United States of America, for the payment of which sum Principal and Surety bind 
themselves, their heirs, legal representatives, successors and assigns, jointly and severally, firmly by these presents.  Said 
contract (hereinafter referred to as "the Contract") is for ____________________________ 
___________________________________________________________________________________________ and is 
made a part hereof by this reference.  The Contract includes the original agreement as well as all documents attached 
thereto or made a part thereof and all addenda, amendments, change orders, and any other document modifying, adding to 
or deleting from said Contract any portion thereof. 
 
This Bond is executed in accordance with the laws of the State of Washington and is subject to all provisions thereof and the 
Charter and ordinances of City insofar as they are not in conflict therewith, and is entered into for the use and benefit of City, 
and all laborers, mechanics, subcontractors, and materialmen, and all persons who supply such person or persons, or 
subcontractors, with provisions or supplies for the carrying on of the work covered by the Contract.  
 
THE CONDITION OF THIS OBLIGATION is such that if Principal faithfully performs all the provisions of the Contract and 
pays all laborers, mechanics, and subcontractors and materialmen, and all persons who supply such person or persons, or 
subcontractors, with provisions and supplies for the carrying on of such work; and pays all other just debts incurred in the 
performance of such work (provided, however, that the conditions of this obligation shall not apply to any money loaned or 
advanced to any such contractor or subcontractor or other person in the performance of such work); and to the extent 
permitted by law indemnifies, defends, and holds City harmless from all cost and damage by reason of Principal’s default, 
then this obligation shall be null and void; otherwise it shall remain in full force and effect. 
 
THE PARTIES FURTHER ACKNOWLEDGE AND AGREE AS FOLLOWS: 
(1) Surety hereby consents to, and waives notice of, any alteration, change order, or other modification of the Contract and 
any extension of time made by City, except that any single or cumulative change order amounting to more than twenty-five 
percent (25%) of the penal sum of this bond shall require Surety's written consent. 
 
(2) Surety recognizes that the Contract includes provisions for additions, deletions, and modifications to the work or 
Contract Time and the amounts payable to Principal (i.e., Vendor/Contractor).  No such change or any combination thereof 
shall void or impair Surety's obligation hereunder. 
(3) Whenever City has declared Principal (i.e., Vendor/Contractor) to be in default and City has given Surety written notice 
of such declaration, Surety shall promptly (in no event more than thirty [30] days following receipt of such notice) specify, in 
written notice to City, which of the following actions Surety intends to take to remedy such default, and thereafter shall: 
 (a)   Remedy the default within fifteen (15) days after its notice to City; or 
 (b)   Assume within fifteen (15) days following its notice to City, full responsibility for the completion of the Contract in 
accordance with all of its provisions, and become entitled to payment of the balance of the Contract sum as provided in the 
Contract; or 
 (c)   Pay City upon completion of the Contract, in cash, the cost of completion together with all other reasonable costs 
and expenses incurred by City as a result of Principal’s (i.e.,Vendor/Contractor's) default, including but not limited to those 
incurred by City to mitigate its losses, which may include but are not limited to attorneys' fees and the cost of efforts to 
complete the work prior to Surety's exercising any option available to it under this Bond; or 
 (d)   Obtain a bid or bids for completing the Contract in accordance with its terms and conditions, and upon a  
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determination by City and Surety jointly of the lowest responsible bidder, arrange for one or more agreements between such 
bidder and City, and make available as work progresses (even though there is a default or a succession of defaults under 
such agreement(s) for completion arranged for under this paragraph) sufficient funds to pay the cost of completion of the 
Contract less the balance of the Contract price, but not exceeding, including other costs and damages for which Surety may 
be liable hereunder, the penal sum of this Bond.  The term "balance  
of the Contract price," as used in this paragraph, shall mean the total amount payable by City to Principal (i.e., 
Vendor/Contractor) under the Contract, less the amount properly paid by City to Principal (i.e., Vendor/Contractor). 
In addition to (a) through (d) above, Surety shall pay City all other reasonable costs and expenses incurred by City as a 
result of Principal’s (i.e. Vendor/Contractor’s) default, and prior to Surety’s exercising any option available to Surety under 
this bond. 
(4) The venue for any action arising out of or in connection with this bond shall be in King County, Washington. 
 
(5)    No right or action shall accrue on this Bond to or for the use of any person or corporation other than The City of Seattle 
and, to the extent required under RCW Chapter 39, all laborers, mechanics, subcontractors, and materialmen, and all persons 
who supply such person or persons, or subcontractors, with provisions or supplies for the carrying on of the work covered by 
the Contract. 
(6) Nothing of whatever kind or nature whatsoever that will not discharge the Principal shall operate as a discharge or a 
release of liability of the Surety, any law, rule of equity, or usage relating to the liability of sureties to the contrary 
notwithstanding. 
(7) No rider, amendment, or other document modifies this Bond unless made in writing and accepted by Principal, Surety 
and the City. 
(8) Surety shall give to Principal and to City not less than sixty (60) days’ prior written notice by certified mail, return receipt 
requested, of the effective date of the expiration or cancellation of this bond.  Notice to City shall be mailed to: DEA, P. O. 
Box 94687, Seattle, WA 98124-4687or delivered to DEA at 700 5th Av., Ste. 4112, Seattle, WA 98104-5042.  
(9) Principal must provide City with a replacement bond, acceptable to City, not less than thirty (30) days before the 
effective date of this bond’s expiration or cancellation as specified in the Surety’s notice provided pursuant to Condition (8) 
above.  
(10) If Principal fails to provide the replacement bond not less than thirty (30) days before the effective date of this bond’s 
expiration or cancellation as specified in the Surety’s notice provided pursuant to Condition (8) above, such failure shall 
constitute a default under this bond, for which City may make a claim, and Surety shall be obligated to make immediate 
payment under this bond of all sums. 
 
SURETY’S QUALIFICATIONS:  Every Surety named on this bond must either appear on the United States 
Treasury Department's most current list (Circular 570 as amended or superseded) or have a current rating of at 
least A-:VII in A. M. Best’s Key Rating Guide.  Additionally, every Surety named on this bond must be authorized by 
the Washington State Insurance Commissioner to transact business as a surety in the State of Washington. 
 
 
INSTRUCTIONS FOR SIGNATURES:  This bond must be signed by the president or a vice-president of a 
corporation; the managing general partner of a partnership; managing joint venturer of a joint venture; manager of a 
limited liability company (“LLC”) or, if no manager has been designated, a member of such entity; a general partner of 
a limited liability partnership (“LLP”); or the owner(s) of a sole proprietorship.  If the bond is signed by any other 
representative, the Principal must attach written proof of that signer’s authority to bind the Principal, identifying and 
quoting the provision in the corporate articles of incorporation, bylaws, Board resolution, partnership agreement, 
certificate of formation, power of attorney, or other document authorizing delegation of signature authority to such 
signer, and confirmation acceptable to the Seattle City Attorney’s Office that such delegation was in effect on the date 
the bond was signed. 
 


A NOTARY PUBLIC MUST ACKNOWLEDGE EACH SIGNATURE ON THIS BOND. 
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FOR THE SURETY:     FOR THE PRINCIPAL: 
 
By    By:    _   
 (Signature of Attorney-in-Fact)    (Signature of authorized signer for Principal) 


              
 (Type or print name of Attorney-in-Fact)    (Type or print NAME of signer for Principal) 


              
          (Type or print telephone number for Attorney-in-Fact)  (Type or print TITLE of signer for Principal) 


 
 


STATE OF     ) 
     ) ss: ACKNOWLEDGMENT FOR PRINCIPAL 
COUNTY OF     ) 
 
I certify that I know or have satisfactory evidence that ______________________ is the person who appeared before me, said 
person acknowledged that he/she signed this bond, and on oath stated that he/she was authorized to execute the bond on 
behalf of the Principal as the Principal’s free and voluntary act for the uses and purposes mentioned therein. 
WITNESS my hand and official seal hereto affixed this _____ day of ________________, ________. 
 
               
 (Signature of Notary Public)     (Print or type name of Notary Public) 


Notary Public in and for the state of      residing at        
My commission expires                              .    SEAL  
 
 
STATE OF     ) 
     ) ss: ACKNOWLEDGMENT FOR SURETY 
COUNTY OF     ) 
 
I certify that I know or have satisfactory evidence that ______________________ is the person who appeared before me as the 
Attorney-in-Fact for the Surety that executed the foregoing bond, acknowledged said bond to be the free and voluntary act and 
deed of the Surety for the uses and purposes therein mentioned, and on oath stated that he/she is authorized to execute said 
bond on behalf of the Surety, and that the seal affixed on said bond or the annexed Power of Attorney is the corporate seal of 
said Surety. 
WITNESS my hand and official seal hereto affixed this _____ day of ________________, ________. 
 
               
 (Signature of Notary Public)     (Print or type name of Notary Public) 


Notary Public in and for the state of      residing at        
My commission expires                              .    SEAL  
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THE CITY OF SEATTLE


PURCHASING SERVICES SECTION


INSTRUCTIONS TO BIDDERS/VENDORS/CONTRACTORS/SURETIES REGARDING


CONTRACT, PROPOSAL, & BID BONDS
& BONDS IN LIEU OF A RETAINED PERCENTAGE


NOTE TO BIDDERS/VENDORS/CONTRACTORS/PROPOSERS/SURETIES: These instructions are applicable to all bonds, including performance, labor and materials, payment, maintenance, personal surety, bonds in lieu of retained percentages of compensation payable to a contractor/vendor, etc.   


1. TYPE OF FORM THAT’S ACCEPTABLE:   The bond must be on the City’s form.   No substitutions will be acceptable.  


2. MANNER IN WHICH BLANK SPACES ARE FILLED IN:   All blank spaces to be filled in must be completed using a typewriter or by handwriting.   Photocopied insertions will not be accepted, nor will any bond form on which there is any evidence of correction fluid or tape (“white-out”).


3. IDENTIFICATION OF PRINCIPAL:   The bond must identify as the bond’s “Principal” whatever person or entity is legally obligated to provide the bond.  The Principal should be identified by its/his/her legal name.   If the proposer/bidder/vendor/contractor does business under an assumed name (a “d/b/a”) that has been registered with the State of Washington Dept. of Licenses or an equivalent governmental agency, that name may be separately stated in the separate blank space provided for further identification purposes.


4. IDENTIFICATION OF SURETY:   The bond must state the Surety’s legal name, the state in which the Surety was legally organized, and that the Surety is legally doing business in the State of Washington. Only sureties that are included in the U. S. Department of the Treasury’s Listing of Approved Sureties (Circular 570), and are included on the Washington State Insurance Commissioner’s Authorized Insurance Company List, and have a rating listed in the A. M. Best's Key Rating Guide of "A-: VII" or better are acceptable to the City.


5. AMOUNT OF BOND:   The dollar amount (the “penal sum”) of the bond must be stated as follows:


a.
For a contract bond for an awarded contract, the amount of the contract award including sales tax or use tax, whichever is applicable.


b.
For a bid bond, five percent (5%) of the amount bid.


c.
For a bond in lieu of a retained percentage of compensation payable under the contract (a “retainage bond” or “bond in lieu”), five percent (5%) of the amount of contract, as awarded, including sales or use tax, whichever is applicable.  


(Note that for contact bonds and retainage bonds, the amount of the bond is subject to change.)     


For each type of bond, the amount should be spelled out and written in numbers.  The spelled out dollar amount must be the same as the numerical dollar amount.


6. CONTRACT/PURCHASE ORDER NUMBER:   The Purchase Order/Vendor Contract number must appear on the Bond.  (This requirement does not apply to bid bonds and proposal bonds.)


7. PERSONS AUTHORIZED TO SIGN BOND FOR PRINCIPAL:   A person authorized to legally obligate the proposer/bidder/vendor/contractor as the Principal must sign the bond.


a.
For a corporation identified in the bond as the Principal, the signature of one of the following will be acceptable:


(1) 
the corporation’s president;


(2) 
a corporate vice president;


(3)
a person to whom signature authority has been delegated by the president or a vice president through a Power of Attorney (a copy of the Power of Attorney* must be attached); or 


(4)
a person authorized by a provision in the Corporate Articles of Incorporation, a By-Law, or Resolution of the Board of Directors (a copy of the pertinent Corporate Article of Incorporation, By-Law or Resolution* must be attached); or


(5)
a person to whom signature authority has been delegated by the corporation’s president or a corporate vice president through a specific delegation letter (a copy of which must be attached*).


b.
For a partnership identified in the Bond as the Principal, the signature of one of the following will be acceptable:


(1)
the managing general partner, or


(2)
any general (not a limited) partner, or


(3)
a person to whom signature authority has been delegated by a general partner through a Power of Attorney or specific delegation letter (a copy of which Power of Attorney or letter* must be attached).


c.
For a sole proprietorship identified in the Bond as the Principal, the Bond must be signed as follows:


(1)
If the proprietor (owner) is married but owns the business as his/her separate property, or if not married, by the signature of just that one person; or


(2)
If the proprietor (owner) is married and does not own the business as his/her separate property, by the signature of both the husband and wife; or



(3)
a person to whom signature authority has been delegated by the proprietor through a Power of Attorney or specific delegation letter (a copy of which Power of Attorney or letter* must be attached).


d.
For a Limited Liability Company (“LLC”) identified in the Bond as the Principal, the signature of the following will be acceptable. 


(1)
The LLC’s “Manager,” if the LLC has been established under Washington State Law and a Manager has been designated for such entity in the Certificate of Formation filed with the Secretary of State pursuant to RCW 25.15.070 (but if more than one Manager has been designated, then additional documentation must be submitted explaining how many managers must act to bind the LLC, and that number of signatures must be on the bond); or


(2)
If the LLC has been established under Washington State Law and no person has been designated as the “Manager” for such entity in the Certificate of Formation filed with the Secretary of State pursuant to RCW 25.15.070, then any person identified in such Certificate of Formation as a “Member” of the LLC; or


(3)
If the LLC is established under the laws of any state besides Washington, the legal representative of the LLC that is authorized by that state’s laws to execute binding commitments on behalf of the LLC (but documentation of the authority of the person signing the bond for the LLC will have to be provided to the City to establish that the signer is legally authorized to bind the LLC) ; or 


(4)
A person authorized by Power of Attorney from the LLC’s Manager or a member (a copy of the Power of Attorney* must be attached)


7. PERSON AUTHORIZED TO SIGN BOND FOR SURETY:   The bond must be signed by an authorized agent of the surety company.   A currently dated Power of Attorney* for the agent must be attached to the bond.


8. SIGNER’S NAMES AND TITLES MUST BE PRINTED OR TYPED BESIDE SIGNATURES:   The name and title of the person signing for the Principal and Surety must be legibly printed or typed adjacent to the signature of each such person.


*
SPECIAL INSTRUCTIONS REGARDING SUPPLEMENTARY DOCUMENTATION REQUIRED FOR BONDS:


Any supplementary material that these instructions indicate must be submitted with a bond, including but not limited to (a) a copy of a Power of Attorney; (b) excerpt from corporate Articles of Incorporation, By Laws or Resolution; (c) letter delegating signature authority; or (d) LLC Certificate of Formation or equivalent document, must be attached to a certificate that states that such material is a true and correct copy of the document that it purports to be, that the facts stated in such material have not been changed in any material respect, and that the authority as stated in such documentation is currently in full force and effect.  Such certificate must have been signed contemporaneously with the Bond by a person with the same authority to bind the principal as the person signing the bond for the principal or by a person who has authority to make representations of fact regarding the authority of representatives of the Principal (such as the Secretary of a corporation).


Ref:  j:contract\forms\bonds\instructions5.doc                                      Page 1  of 4                                                  9/28/01
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PBT_reso_v5

7/1/02


V 6



RESOLUTION #30487 Adopted

A RESOLUTION relating to persistent, bioaccumulative, toxic chemicals (PBTs), stating the City of Seattle’s intent to reduce its use of PBTs, and setting forth a work program.


WHEREAS, a group of pollutants known as Persistent Bioaccumulative Toxic chemicals (PBTs) are toxic, persist in the environment and build up in the food chain, and can pose risks to public health and the environment; and


WHEREAS, the Washington State Department of Ecology is developing a list of priority PBTs that includes chemicals that Ecology believes require greater attention because of their persistence, bioaccumulation and toxicity characteristics; and


WHEREAS, phasing out the use, production and release of PBTs is important to protecting environmental and public health because once these chemicals are produced, it is difficult and costly to manage, destroy or degrade them; and


WHEREAS, respected expert associations and agencies including the American Public Health Association, the United Nations Environment Program, the Chicago Medical Society and the International Joint Commission of the U.S. and Canadian governments, have agreed upon the benefits of reducing certain PBT pollution in the environment; and


WHEREAS, the Washington State Department of Ecology is pursuing a plan to reduce and eliminate PBTs in the state, including mercury, dioxin and PCBs; and


WHEREAS, the City has, in recent years, established a strong policy framework to guide the City's actions and investments toward environmental stewardship and sustainability, including:


· Ordinance 120121, which created the Office of Sustainability and Environment (OSE), which established OSE's role in integrating sustainability and environmental values into all City plans, policies, and programs, and directed OSE to present its work plan to the City Council; and


· The 2002 Earth Day Resolution that reaffirmed the City’s commitment to continuous improvement in environmental management by the City, as a means to reduce the potential human health and environmental risks associated with City operations; and


· Resolution 29949 that adopted new approaches and policies for purchasing processes directs the City to balance competing goals including social, economic, and environmental values; and


· The City's Proclamation on Puget Sound orca whales that identifies the reduction and elimination of the use of toxic substances- by governments, corporations and families- as a critical necessity for protection of the species; and


WHEREAS, potential adverse environmental and health effects from PBTs may be reduced through purchasing decisions that reduce or eliminate products that result in the creation or release of PBTs; and alternative, less toxic options exist for many products, NOW, THEREFORE,


BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF SEATTLE, THE MAYOR CONCURRING, THAT:


Section 1.


The City of Seattle considers persistent pollution prevention a high priority for action to reduce risk to public and environmental health, and intends by this resolution to encourage the reduction of pollution from PBTs.


Section 2.


The City of Seattle will consider the presence of PBTs and the potential for their release in making purchasing decisions by:  


a)
Developing and applying criteria that differentiate products containing PBTs and those that result in the release of PBTs during production or disposal from those that do not; and


b) 
Developing an implementation plan with reduction targets by October 2002 for considering these criteria along with other environmental, social, and economic factors when purchasing products in city departments, offices and agencies in order to reduce pollution from PBTs. Items to be considered in the development of the implementation plan will be determined by identifying and analyzing City uses of products containing chemicals identified on the Department of Ecology PBT priority list or products that result in the generation of such PBTs during their manufacture, including but not limited to, paper,  penta-treated wood, mercury switches in fleet vehicles, and PVC building materials and office supplies.  Implementation plan actions will be prioritized based on reduction opportunity potential, technical feasibility, economic feasibility, and protection of human health and the environment.  As a general rule, the use of an alternative product should be considered economically feasible if its cost, including cost of application, is within 110% of the full costs of the product of concern.  In assessing economic feasibility, long-term public health and environmental implications should be considered, as well as the opportunity to stimulate the development of alternatives.  By encouraging the development of new products, the City’s purchasing policies may help encourage market transformation and drive costs down below the 110% threshold.


Adopted by the City Council the _____ day of _______________, , and signed by me in open session in authentication of its adoption this _____ day of _______________, 



________________________________________



President of the City Council


THE MAYOR CONCURRING:


________________________________________


Mayor



Filed by me this _____ day of _______________,.



________________________________________



City Clerk


(Seal)

PAGE  
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BIDDER/CONTRACTOR/BOND PRINCIPAL IDENTIFICATIONS:







LEGAL NAME:										



(Print/type legal name of entity submitting bid, signing contract, identified as “principal” in bond.)







DOING BUSINESS AS ( “d/b/a”)  								



(Print or type tradename or the name by which the above entity is commonly known or does business as a public works contractor or otherwise, if that name is different from the entity’s legal name)







THE ABOVE ENTITY IS A:   (Check (�symbol 52 \f "Monotype Sorts" \s 9�4�) the appropriate box and otherwise complete the following)







�symbol 255 \f "Symbol" \s 20�ÿ�	Sole proprietorship owned by 							



(If the owner (s) is/are married, specify the names of both spouses unless a separate property agreement provides for sole ownership.)







�symbol 255 \f "Symbol" \s 20�ÿ�	Partnership organized under the laws of the State of  _________________ in which the general partner(s) are 																		



	(If one or more of the general partners is a corporation, complete the following for each partner)







�symbol 255 \f "Symbol" \s 20�ÿ�	For-profit corporation organized under _________ State Law







�symbol 255 \f "Symbol" \s 20�ÿ�	Not-for-profit corporation organized under _______ State Law







�symbol 255 \f "Symbol" \s 20�ÿ�	Joint venture composed of 																			



(If the joint venture includes a corporation or partnership, provide the information requested above, as appropriate, for each of the joint venture participants.)







�symbol 255 \f "Symbol" \s 20�ÿ�	Limited Liability Company that is organized under the laws of the State of 	 and which the member(s) are 																			 and the manager(s) are 																		           .



(If any of the members is a corporation or partnership, complete the portion above for “corporation” or “partnership” for each such member, using additional pages if necessary)











THE ABOVE ENTITY OPERATES UNDER:  (Fill in all that are applicable.   If appropriate, insert “applied for”)







	Wash. State Business License # 							



	Wash. State Contractor Registration # 						



	City of Seattle Business License # 							



					 # 							







�







�







�







�
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Anti-Idling Provision


Why does the City of Seattle have an anti-idling provision? 


It’s basic common sense: there is already too much pollution in the air.  Seattle wants to reduce air pollution. The goal of the City of Seattle Anti-Idling contract provision is 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.


What does the contract provision require?


The contract provision limits unnecessary engine idling to five minutes.  No operator shall unnecessarily idle the engine of a diesel fueled car or truck that is stopped for a foreseeable period of time in excess of five minutes.

 What is engine idling?


Vehicle idling is the running of a car or truck engine while the car or truck is stopped for a foreseeable period of time and not in a PTO (or similar) mode.

Is all engine idling prohibited? 


No. While the contract provision prohibits unnecessary idling for more than five minutes, it also recognizes that there are times when idling is simply unavoidable.  There are three specific reasons that we recognize for idling, although other situations may also be appropriate: when an engine is being repaired and operating the engine is necessary for the repair; when a vehicle is making deliveries and associated power is necessary; when the engine is used to provide power to another device, to the extent necessary to de-ice windows for proper visibility. 


The most common reason a company may need to idle is to allow continued operation of additional devices, or auxiliary power units.  Refrigerator units on trucks with perishable goods or vehicles operating special equipment, such as a lift on the back of a truck to move goods in and out of the truck or wheelchair lifts in buses or vans that may require engine power to  operate are common examples of equipment that are operated with the engine  power. Other examples might include “bucket” trucks that allow a worker to 


reach wires on telephone poles or tree branches for trimming. 


Are there other times when it’s OK to idle not listed in the provision? 


There are other times when idling is permitted as long as the idling is absolutely necessary. 


 For example, running the engine to operate the windshield defroster to clear a 


windshield of ice on an extremely cold day is a good example of necessary idling. It’s a 


safety problem if you cannot see where you’re going and if the windshield is not warm 


enough to melt snow and freezing rain while driving. Running the engine while actively 


clearing snow and ice off the vehicle and to warm the windshield and interior of the 


vehicle is necessary idling. 


Common sense also tells us that heaters and air conditioning units almost always 


bring the vehicle’s interior into a comfortable range in a short time. We also know that 


heaters and air conditioning units work faster when the vehicle is being driven, not when 


it is left idling. So most vehicles, most of the time, will reach a comfortable temperature 


within the first five minutes of driving. Some heavy vehicles, such as buses or trucks, 


may need some additional time to bring interior temperatures into a comfortable range. 


What are a few examples of unnecessary idling? 


• Sitting in your car in a parking lot with the engine on during mild or cool weather 


is unnecessary. The interior of your car will stay warm for 5 to 10 minutes on all 


but the coldest days. 


• Leaving the vehicle running while unattended to let the heater warm it or the air 


conditioner cool it for extended periods of time is unnecessary idling (it is also in 


violation of traffic law). Five minutes should be the maximum amount of time 


unless weather conditions are extreme, and the engine should not be left 


running while the vehicle is unattended for any length of time. 


• Operating devices not related to transporting passengers or goods. Letting the 


engine run for an hour or more to play a movie or to charge a cell phone causes 


unnecessary pollution, is a nuisance for others nearby and puts excessive wear 


and tear on the engine. 


Am I causing more pollution by stopping and starting the engine? 


No. Once the engine has warmed up, an idling engine causes more pollution by 


running than by stopping and starting up again. Studies indicate that the trade-off for 


light- and medium-duty gasoline powered vehicles is about 10 seconds (i.e. the vehicle 


will produce more pollution idling longer than 10 seconds than it will by shutting down 


and restarting the engine). The time trade-off on medium- and heavy-duty diesel 


engines is about 30 seconds. 
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