City of Seattle Invitation to Bid #PRK303R
Addendum 

Updated on 11/18/2010

The following is additional information regarding Invitation to Bid #PRK303R, titled Aquarium Pumps released on 11/10/2010.  The due date and time for responses remains 11/30/2010 (Pacific).  This addendum includes both questions from prospective bidders/proposers and the City’s answers, and revisions to the ITB/RFP.  This addendum is hereby made part of the ITB/RFP and therefore, the information contained herein shall be taken into consideration when preparing and submitting a bid/proposal.
	Item #
	Date Received
	Date Answered
	Vendor’s Question
	City’s Answer
	ITB Revisions

	1
	11/17/2010
	11/18/2010
	The City has revised a set of specifications in the Section 5 Specifications and Scope of Work, Drawings.
	
	Replace the embedded document 221123 Pumps and Accessories.pdf in the Section 5 Specifications and Scope of Work, Drawings with the following document.
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	2
	11/17/2010
	11/18/2010
	The City has revised a set of specifications in Section 5 Specifications and Scope of Work, Electrical Specifications E2.1.pdf.
	
	The following embedded document reflects changes to the embedded document in Section 5 Specifications and Scope of Work, Electrical Specifications E2.1.pdf.
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SECTION 221123 - PUMPS AND ACCESSORIES


PART 1 - GENERAL


1.01 SECTION INCLUDES


A. Pumps


B. Variable Frequency Drives


1.02 RELATED DIVISIONS AND SECTIONS


A. Division 1, Division 26.


B. Section 211116, Piping


C. Section 220800, Commissioning of Mechanical Systems


1.03 SUBMITTALS


A. See Division 1, Division 22, Section 220500, and Section 013310 for Submittal requirements.


B. Product Data:
1. Include pumps and accessories.
2. Include component sizes, rough-in requirements, service sizes, and finishes.
3. Include product description, model, dimensions, component sizes, rough-in requirements,


service sizes, and finishes.
4. Provide electrical characteristics and connection requirements.


C. Shop Drawings: Indicate detailed assembly of components of each system or sub-system.  Provide
detailed layout drawings of pump, piping configurations, and schedules of materials and
equipment.  See Section 220500 for additional requirements.


D. Manufacturer's Instructions: Indicate installation details, components assembly, and start-up
procedures.


E. Project Record Documents: Record actual locations of controlling devices and underfloor piping.


F. Operation Data: Include installation instructions, lubrication instructions, and assembly views.


G. Maintenance Data: Include maintenance and inspection data, replacement part numbers and
availability, and service depot location and telephone number.


H. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's name
and registered with manufacturer.


I. Checkout, Commissioning (See Section 220800 for Commissioning documentation requirements),
and Instruction material shall be provided prior to the activities to which they relate. Submittal of
these checklists, start-up sheets, and manuals shall be noted on the project schedule.
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1.04 QUALITY ASSURANCE


A. Perform Work in accordance with NSF 50. Maintain one copy on site.


B. Manufacturer Qualifications: Company specializing in manufacturing the type of products specified
in this section, with minimum five years of documented experience.


C. Installer Qualifications: Company specializing in performing the type of work specified in this
section with minimum 5 years of experience.


1.05 REGULATORY REQUIREMENTS


A. Conform to all applicable codes for installation of all systems.


B. Perform work in accordance with local regulations.


C. Provide certificate of compliance from authority having jurisdiction indicating approval of
installation.


1.06 PRE-BID FIELD VERIFICATION


A. Any contractors or manufacturers who wishes to bid on this project must field verify that their
selected pumps can be installed in the space provided.  Access will be provided by the Seattle
Aquarium to all contractors and manufacturers prior to the close of bidding for this field
verifications. See Section 011100 for more detailed description.


1.07 DELIVERY, STORAGE, AND PROTECTION


A. Accept equipment on site in shipping containers with labeling in place. Inspect for damage.


B. Protect equipment from damage and elements by maintaining shipping packaging in place until
installation.  Store equipment in a manner approved by the manufacturer.  Maintain temporary inlet
and outlet caps in place until installation. See Section 011100.


1.08 WARRANTY


A. See Division 1 -Closeout Submittals, for additional warranty requirements.


1.09 SYSTEM START-UP


A. Contractor shall start-up and check all systems for proper operation.  Use industry standard or
manufacturer check-off sheets for start-up. Provide copy of check sheets used to Engineer for
review and acceptance.  See additional start-up requirements specified under Section 221123,
Paragraph 2.01 and 2.02.


B. Coordinate system start-up with Commissioning Agent.  See Section 220800 for Commissioning
requirements.
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1.10 TESTING AND DEMONSTRATION


A. Submit a start-up procedure for engineer to review and approve. Coordinate all testing procedures
and schedules with engineer. All testing shall be documented with test procedures, results and
initials of witnessing personnel.


B. Perform all alignment, hydrostatic, flow, operating, and vibration  tests required and specified to
successfully start the equipment. Additional tests may be required under balancing and testing to
confirm and verify performance.


C. Systems Operation Demonstration: Subject systems to such operating tests as are required to
demonstrate that the equipment installed will operate within the specified and scheduled limits
through normal ranges and sequences including simulation of possible abnormal conditions.
Operate every device manually and automatically, in accordance with its purpose. Operating test
duration; not less than 6 hours after all major corrections have been made. If tests do not
demonstrate satisfactory system performance, correct deficiencies and retest systems.


D. Operation of Equipment and Systems: Contractor is responsible during all periods of balancing and
testing.


E. Provide all equipment, instruments, personnel and supplies required to conduct all tests.


F. See Section 220800 for Commissioning requirements.


1.11 INSTRUCTION FOR OWNER'S PERSONNEL


A. Contractor's representatives, in general, who conduct these instructions and demonstrations shall
be qualified foremen or superintendents acquainted with this project and from the trade involved.
For control systems, the representative shall be the control engineer who performs testing and
adjustment. For major equipment, the representative shall be manufacturer's representatives with
operating experience and substantial design experience on this project. Their qualifications shall be
submitted to the Engineer before conducting the instruction period.


B. Representatives of Owner who will be present at these meetings may include Owners
administrative, operating, and maintenance personnel; and for fire protection systems,
representatives of City Fire Department.


C. General Description of Instruction Periods: Each period shall include preliminary discussion and
presentation of information from operation and maintenance manuals with appropriate references
to Drawings, followed by tours of equipment spaces explaining maintenance requirements, access
methods, servicing, and maintenance procedures, temperature settings, and available system and
equipment adjustments.


D. Duration of Instruction Periods:
1. Pump Systems 1/2 day or as determined by pump manufacturer.


PART 2 - PRODUCTS


2.01 PUMPS


A. Pumps to be supplied under this specification shall be vertical turbine lineshaft design, consisting of
a bowl, column assembly and discharge head.  The impellers shall be enclosed type. The column
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assembly shall be designed for open lineshaft.  The discharge head shall be designed to carry the
entire weight of the bowl and column assembly along with the specified driver with no undue
vibration or noise. All equipment supplied shall be suitable for this application and conform to this
specification.


B. The vertical turbine lineshaft pump shall conform to the materials of construction as listed for open
lineshaft design:
1. Bowl 316SS standard
2. Suction Bell 316SS
3. Impeller 316SS (Enclosed) taper locked, dynamically balanced
4. Bowl Shaft Nitronics 50
5. Suction Bell Bearing Carbon
6. Bowl Bearings Carbon
7. Strainer 316LSS (basket)
8. Column 316LSS long flanged
9. Column Shaft 316SS, lineshaft sleeve: none
10. Lineshaft Bearings Rubber with phenolic backing, 5' spacing
11. Lineshaft Coupling 316SS Threaded
12. Discharge Head 316LSS with 316LSS driver stand
13. Headshaft Coupling 315SS Threaded
14. Seal Packing Acrylic Yarn and Graphite
15. Coupling Guard 316SS


C. Coordinate existing pump bowl assembly screen removal and new pump bowl assembly screen
installation with Seattle Aquarium.


D. The pump manufacturer shall include in his proposal two (2) days start-up field service for the
purpose of supervising pump start-up and instruction of proper pump operation and maintenance.
Service provided by factory representative:
1. Inspect and approve installation
2. Supervise initial adjustment
3. Supervise field run test
4. Instruct owner in proper start-up and operation and maintenance
5. Coordinate pump manufacturer start-up with Commissioning Agent and Section 220800


E. Bowl Assembly:
1. The suction bell shall be designed to provide conservative entrance velocities and direct the


flow to the first stage impeller. The inner surface of the suction bell shall be smooth and free of
sharp projections which could cause turbulence or cavitation. The suction bell shall be
designed to house the suction bell bearing by means of four (4) vanes.


2. The bowls shall be smooth and free of sharp projections. Bowls shall have register fits for
alignment and be connected by flanged and bolted construction.


3. The impellers shall be machined and finished smooth to insure proper performance. They are
to be dynamically balanced prior to assembly.


4. The bowl shaft to be designed of ample size to operate without distortion and have the first
critical speed not less than 50 percent above the maximum operating speed.


F. Column Assembly:
1. The interior of the column shall be free of offsets, burrs, discontinuities and irregularities.
2. The lineshaft shall be of adequate size to transmit the full power of the pump without slip,


vibration or excessive elongation, and shall have screwed joints. Lineshaft lengths shall not
exceed 10 feet. The lineshaft shall have left hand threads to tighten during pump operation.


3. The bearing spacing shall be selected to insure operation at a minimum of 25% above or
below the first critical speed.


G. Discharge Head Assembly:
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1. The discharge head shall be designed for above ground service and fitted with a flanged
connection.  The discharge head shall be designed to carry the entire weight of the complete
pump and driver without distortion when spanning an opening of sufficient size to permit
removal of the complete pump assembly.  The head design shall insure that vibration limits
are in accordance with Hydraulic Institute Standards. The discharge head shall be provided
with a coupling guard.


2. Seal type shall be stuffing box.  An extra long bearing shall be located below the packing in
the stuffing box. Packing lubrication leakage through the stuffing box shall be drained back  to
the sump. The packing gland shall be of a two (2) piece design.


H. Driver Features:
1. Electric motor, WPI premium efficiency motor enclosure
2. 40 degrees C ambient
3. Steady bushing
4. Suitable for VFD


I. All hydro and performance testing shall be completed and documented prior to the application of
any paint and/or coating. All factory testing shall be in accordance with the standards of the
Hydraulic Institute.  All testing is to be performed at the pump manufacturer's facility.


J. See section 220800 for additional Commissioning and testing requirements.


K. Basis for Design: Goulds VIT-FF 10x16BHC. Other manufacturers by accepted prior approval.


2.02 PUMP VARIABLE FREQUENCY DRIVES (VFD)


A. Solid state adjustable frequency drive, one per motor. The pump capacity shall be controlled by
varying the speed of the pump motor. Coordinate variable frequency drive control requirements
with the Seattle Aquarium Control Contractor RCK and Division 26. Eddy current devices are not
acceptable. Drive shall be provided, mounted and wired by the pump manufacturer. The VFD's
shall be solid state, with a pulse width modulated output. The NEMA 12 enclosure shall be dust
tight completely assembled and tested by the manufacturer. The VFD shall employ a full wave
rectifier, Integral Gate Bipolar Transistors (IGBT's) as the output switching device. Power factor
shall be 97% or better at full speed and full load. ITT PumpSmart.  Other manufacturers by
accepted prior approval.


B. Features
1. Coordinate all features with Seattle Aquarium and Seattle Aquarium Controls Contractor RCK
2. Gateway compatible with existing Seattle Aquarium DDC system.
3. A programmed reverse run inhibit shall be provided to prevent reverse rotation of pumps.
4. The VFD shall include a control terminal strip for the purpose of accepting external control


commands.  These shall include:
a. Forward Run/Stop - A command from any normally-open contact shall cause the VFD to


run.
b. Speed Reference Input - Shall accept either a manual speed pot signal or an instrument


follower signal of:
1) 0 to 10 VDC
2) 4 to 20 mA current
3) 1 to 5 VDC


c. Multi-function output contacts shall be provided; one shall be a relay contact rated for 1A.
at 230VAC or 30VDC; two shall be open collector outputs rated for 48VDC at 50mA. All
shall be individually programmable for any of the following indications:
1) Run mode
2) Zero speed detect
3) Overtorque detect
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4) Coast to stop detect
5) Run reference mode
6) Speed reference mode
7) Speed synchronization
8) Output frequency detect
9) Skip frequency


5. Low voltage detect
6. Operation ready
7. Speed reference missing
8. Braking resistor fault
9. Drive fault
10. Firestat/freezestat


a. Output Fault Relay Contact - A form C fault relay contact shall be provided for remote
indication that the AFD diagnostic has detected a fault condition and can be selectively
activated when either a fault initially occurs or after final (unsuccessful) auto restart
attempt.  This contact shall be rated for 1A at 230 VAC or 30 VDC.


b. Terminal that will accept contact closure for remote switching between local/remote
control (or H.O.A.).


c. Multi-function input terminals that will accept freezestat or firestat signals or any external
fault signal that will then shut down the drive and give a digital readout, or provide
external relays and indicating lights to accomplish this.


d. A multi-function analog output signal shall be provided, selectable for 0 to 10 VDC signal
proportional to either output frequency or output current.


C. Local Operator Control
1. The VFD shall have a front mounted sealed touch-pad operator to include:


a. Local run/stop keys
b. Local speed command
c. Reset push button
d. Digital output frequency meter and speed reference meter which both can be


reprogrammed for other speed related indications, including RPM, GPM, FPM, etc., or
provide an integrally mounted meter.


e. Digital voltmeter, or provide integrally mounted meter.
f. Digital kilowatt-meter, or provide integrally mounted meter.
g. Digital ammeter, or provide integrally mounted meter.
h. Input and output terminal status indication.


D. Additional Features:
1. Integral 3% line reactors to reduce harmonics to the power line and to increase power factor.


The minimum impedance shall be 3%.
2. The keypad shall include Hand-Off-Auto membrane selections. When in "Hand", the VFD will


be started and the speed will be controlled from the up/down arrows. When in "Off", the VFD
will be stopped. When in "Auto", the VFD will start via an external contact closure and the VFD
speed will be controlled via an external speed reference. The drive shall incorporate
"bumpless transfer" of speed reference when switching between "Auto" and "Hand" modes
and vice-versa.


E. Features to be furnished and mounted by the drive manufacturer.  Features shall be UL Listed by
the drive manufacturer as a complete assembly.
1. Complete factory wired and tested bypass system consisting of an output contactor, bypass


contactor, and motor control equipment. Overload protection and shall be provided in both
drive and bypass modes.


2. The following operators shall be provided:
a. Bypass Hand-Off-Auto
b. Drive mode selector
c. Bypass mode selector
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d. Bypass fault reset
3. The following indicating lights (LED type) shall be provided.


a. Power-on
b. External fault
c. Drive mode selected
d. Bypass mode selected
e. Drive running
f. Bypass running
g. Drive fault
h. Bypass fault
i. Bypass H-O-A mode
j. Automatic transfer to bypass selected


4. Customer Interlock Terminal Strip - provide a separate terminal strip for connection of freeze,
fire, smoke contacts, and external start command. External safety interlocks shall remain fully
functional whether the system is in Hand, Auto, or Bypass modes. The remote start/stop
contact shall operate in VFD and bypass modes.


5. The following relay (form C) outputs from the bypass shall be provided:
a. Drive run
b. Bypass run
c. Drive fault
d. Bypass fault (motor overload or underload (broken belt))


6. Automatic or manual bypass (field selectable)
7. Manual or automatic bypass fault (field selectable)
8. Dedicated digital input that will transfer motor from VFD mode to bypass mode upon dry


contact closure for fireman's override. Two modes of operation are required.
a. One mode forces the motor to bypass operation and overrides both the VFD and bypass


H-O-A switches and forces the motor to operate across the line.
b. The second fireman's override mode remains as above, but will defeat the overload and


single-phase protection for bypass and run the motor to destruction.
9. Door interlocked, padlockable circuit breaker which will disconnect all input power from the


drive and all internally mounted options.


PART 3 - EXECUTION


3.01 INSTALLATION


A. Install all work in accordance with State of Washington, City of Seattle and Industry standards.


B. Install equipment in accordance with manufacturer's instructions.


3.02 VARIABLE FREQUENCY DRIVES


A. Furnish and install complete all wiring and control connections required. Coordinate electrical
connections to equipment Division 26.


END OF SECTION 221123
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1200 Westlake Ave N, Suite 810
Seattle, WA  98109




p 206.285.7228
f 206.285.7294


m e m o r a n d u m




Date:
11/17/10

To:
John Greenlaw

From:
Kevin Wartelle


Project:
Seattle Aquarium

Subject:
Addendum



Following are items to include in the addendum for the project.

1) Sheet E2.1.  Change switchboard serving Panel PH from DS-1A to Main Switchboard.  Main Switchboard is located in same room as DS-1A.

2) Sheet E2.1.  Provide 400/3 breaker at existing space in Main Switchboard to feed Panel PH.  Breaker shall be used rather than fused switch.

3) Sheet E2.1.  Change AIC for Panel PH to 50,000.

Please contact me if there are any questions.

TRAVIS FITZMAURICE & ASSOCIATES


Kevin Wartelle






e-mail: kevin@travisfitzmaurice.com





