D&C  KVD/FJS:hf


SECTION 213000
FIRE PUMP SYSTEM

SEE INFORMATION AT END OF SECTION
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Concrete Pads:  Section 033001.


B.
Valves:  Section 211200.


C.
Wiring for Motors and Motor Controllers:  Section 260523.


D.
Diesel-Alternator Emergency System:  Section 263214.

1.02
REFERENCES


A.
National Fire Protection Association Standard 20 - Centrifugal Fire Pumps.


B.
Underwriters Laboratories Inc. 448 - Pumps for Fire-Protection Service.


C.
NEMA MG-1 - Motors and Generators.


D.
NEMA ICS-6 - Enclosures for Industrial Control and Systems.

1.03
SYSTEM DESCRIPTION

MODIFY SYSTEM DESCRIPTION TO SUIT.

A.
Fire Pump System:  The fire pump system shall consist of a fire pump, fire pump motor, automatic transfer switch and fire pump controller, jockey pump, jockey pump motor, jockey pump controller, associated valves, gauges, and test apparatus to supply water to the standpipe system.

CHANGE standpipe TO sprinkler IN PARAGRAPH ABOVE AND SUBPARAGRAPH BELOW IF APPLICABLE.


1.
The jockey pump maintains a minimum pressure in the standpipe system.



2.
The fire pump starts in the event of a drop in pressure below the minimum pressure maintained by the jockey pump.

PARAGRAPH BELOW IS AN EXAMPLE OF EMERGENCY POWER BEING SUPPLIED BY DIESEL-ALTERNATOR.  MODIFY DESCRIPTION TO SUIT.

B.
Emergency Power System:  A diesel-alternator emergency system (DA-2) is being provided under the Electric Contract to power the emergency feeder to the fire pump system in the event of failure of the normal power source.  The automatic transfer switch provided under the Electric Contract and the automatic transfer switch provided with the fire pump system both control operation of diesel-alternator unit DA-2.



1.
For sequence of operation for automatic transfer switch provided under Electric Contract, refer to Section 263623 in the Electrical Contract.

CHANGE SECTION NUMBER TO SUIT


2.
Sequence of Operation For Fire Pump Automatic Transfer Switch:  In normal operating condition, the mechanism of the fire pump transfer switch is in the normal position and diesel-alternator unit DA-2 is shut down.  Sequence of transfer operation occurs as follows:




a.
The voltage on any phase of the normal fire pump feeder drops below 90 percent of normal at the load terminals of the circuit breaker within the fire pump controller, initiating in the fire pump transfer switch a non-adjustable time delay of 3 seconds to override voltage fluctuations and momentary outages.





1)
Phase reversal of the normal power source causes a simulated normal source power failure upon sensing phase reversal.




b.
At the end of the 3 second time delay, diesel-alternator unit DA-2 automatically starts.




c.
A voltage-frequency device in the fire pump transfer switch prevents transfer until the emergency feeder voltage rises to 90 percent of normal and the proper electrical parameters are obtained.




d.
The fire pump transfer switch transfers load to the emergency feeder.




e.
Complete transition from onset of normal feeder failure to emergency feeder transfer shall not exceed 10 seconds.




f.
When voltage on all phases of the normal feeder is restored to 90 percent voltage, transfer from emergency to normal feeder is initiated with an adjustable time delay (set at 10 minutes) in the transfer switch.




g.
The transfer switch transfers load to the normal feeder at the end of the time delay.  Exception:  If the emergency power source should fail and the normal power source has been restored, retransfer to the normal source of power shall be immediate, bypassing the retransfer delay timer.




h.
The unit continues to run unloaded 5 minutes, after which the fire pump transfer switch control equipment shuts down the engine and resets the system.  Exception:  The unit continues to run if power is required for the emergency feeder served by the automatic transfer switch provided under the Electric Contract.

1.04
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittal Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a package.


C.
Shop Drawings:



1.
Outline drawings showing equipment layout and dimensions.



2.
Certified performance curve for each pump, shop tested, indicating GPM, bhp, and efficiency, from free delivery to shut off head.



3.
Wiring diagrams for electrical power and control wiring.

OMIT SUBPARAGRAPH BELOW IF NOT APPLICABLE



a.
Deliver 2 copies of approved wiring diagrams to the Electrical Contractor for installation of fire pump automatic transfer switch control wiring for dual control of diesel-alternator unit DA-2.


D.
Product Data: 



1.
Catalog sheets, specifications, and installation instructions.




a.
Indicate UL listing for the system.




b.
Certify that the products comply with NFPA 20.

USE 2 SUBPARAGRAPHS ABOVE FOR UL LISTED SYSTEM.  USE 2 SUBPARAGRAPHS BELOW FOR FACTORY MUTUAL APPROVED SYSTEM.



c.
Indicate FM approval for the system.




d.
Certify that the products comply with NFPA 20 and Factory Mutual Loss Prevention Sheet 3-7N.




e.
Show that the short circuit withstand rating of the fire pump system is greater than the short circuit ampere capability of the circuit to which it is connected.




f.
Show that the continuous current ratings of the components are in compliance with the referenced codes and standards.



2.
Bill of materials.


E.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.


F.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificate:  Affidavit, signed by the Company Field Advisor and notarized certifying that the system meets the contract requirements and is operating properly.



3.
Operation and Maintenance Data:




a.
Deliver 2 copies, covering the installed products, to the Director’s Representative.  Include:





1)
Operation and maintenance data for each product.





2)
Parts lists.





3)
Lubrication charts.





4)
Name, address, and telephone number of nearest fully equipped service organization.

1.05
QUALITY ASSURANCE


A.
Regulatory Requirements:



1.
The fire pump system shall be listed by Underwriters Laboratories Inc.

USE SUBPARAGRAPH ABOVE FOR UL LISTED SYSTEM.  USE SUBPARAGRAPH BELOW FOR FACTORY MUTUAL APPROVED SYSTEM.


2.
The fire pump system shall be approved by the Factory Mutual System.



3.
Unless otherwise specified herein, conform to the requirements and recommendations of NFPA 20 - Centrifugal Fire Pumps.


B.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 24 working hours for the following:

EDIT NUMBER OF HOURS TO SUIT.


1.
Render advice regarding installation and final adjustment of the system.



2.
Witness final system test and then certify with an affidavit that the system is installed in accordance with the contract documents and is operating properly.



3.
Train facility personnel in operation, and routine maintenance of the system.

PART 2   PRODUCTS

2.01
ELECTRICAL REQUIREMENTS - GENERAL


A.
Short Circuit Withstand Rating:  The fire pump system will be connected to a circuit capable of delivering not more than           RMS symmetrical amperes at           volts.

INDICATE MAXIMUM SHORT CIRCUIT AMPERES AVAILABLE, AT THE SYSTEM VOLTAGE, TO THE FIRE PUMP.

B.
Continuous Current Ratings:  Not less than required by the referenced codes and standards.

EDIT PARAGRAPH BELOW TO SUIT ELECTRICAL SYSTEM.

C.
Premises Wiring System:  120/208 volt, 3 phase, 4 wire.

2.02
MOTORS


A.
Motor (Nameplate) Voltage:



1.
120/208 V and 277/480 V, Three Phase, 4W Premises Wiring Systems:




a.
Motors Less Than 1/2 HP:  NEMA standard motor voltage 115 V, single phase, 60 Hz.




b.
Motors 1/2 HP and Larger:





1)
208 Volt Circuit:  NEMA standard motor voltage 200 V, three phase, 60 Hz.  208 V, 208-230 V, 220 V, or 230 V motors are not acceptable.





2)
480 Volt Circuit:  NEMA standard motor voltage 460 V, three phase, 60 Hz.  440 V motors are not acceptable.

SELECT WIRING SYSTEM ABOVE OR BELOW AND EDIT TO SUIT ELECTRICAL SYSTEM.


2.
Nominal 240 V and 480 V, 3 phase, 3W Premises Wiring System:




a.
Motors Less Than 1/2 HP:  NEMA standard motor voltage 230 V, single phase, 60Hz.




b.
Motors 1/2 HP and Larger:





1)
240 Volt Circuit:  NEMA standard motor voltage 230 V, three phase, 60 Hz.





2)
480 Volt Circuit:  NEMA standard motor voltage 460 V, three phase, 60 Hz.  440 V motors are not acceptable.

OMIT LAST 5 WORDS IN LAST SENTENCE IN PARAGRAPH BELOW FOR SINGLE CONTRACT PROJECT.

B.
Horsepower Capacity:  Each motor shall not be overloaded by the apparatus it operates under any condition of operation.  Where a minimum horsepower capacity is listed, furnish a motor larger than the minimum, if required in any particular case.  Pay any additional cost due to necessary increase in feeder sizes, circuit breaker sizes, etc., provided under the Electric Contract.


C.
Service Factor:  The “Service Factor” is a multiplier, which, applied to the normal horsepower rating, indicates a permissible loading within the accepted safe limits of temperature rise for the insulation system.  Service factor for each motor shall conform to NEMA standards.


D.
Temperature Rise and Insulation System Class:  Conform to NEMA standards.


E.
Motor Housing:  Conform to NEMA requirements for a drip-proof machine unless otherwise specified or indicated.

2.03
FIRE PUMP ASSEMBLY


A.
Type:  Factory assembled unit specifically designed for fire service, and comprised of fire pump and fire pump motor mounted on steel drip rim base.


B.
Fire Pump:  Single stage, horizontal base mounted, horizontal split case, bronze fitted, double suction centrifugal pump.

CHANGE TYPE OF FIRE PUMP AND FIRE PUMP MOTOR TO SUIT PROJECT REQUIREMENTS.

C.
Fire Pump Motor:



1.
Specifically listed for fire pump service.



2.
Comply with NEMA standard MG-1 and be marked as complying with NEMA Design B standards.



3.
Horizontally mounted, open drip-proof, squirrel cage induction motor, suitable for starting with a wye-delta closed transition controller.

2.04
AUTOMATIC TRANSFER SWITCH AND FIRE PUMP CONTROLLER


A.
Automatic Transfer Switch:

INCLUDE THIS TRANSFER SWITCH WITH THE FIRE PUMP.  DO NOT SPECIFY TRANSFER SWITCHES MANUFACTURED BY OTHER THAN THE FIRE PUMP MANUFACTURER.  TRANSFER SWITCHES MANUFACTURED BY ASCO, ETC.  CANNOT MEET NFPA-20 REQUIREMENTS IF MOUNTED SEPARATELY.


1.
Listed for Fire Pump Service, dedicated to fire pump.



2.
Isolating switch located in automatic transfer switch compartment, ahead of the alternate input terminals of the transfer switch.




a.
Isolating switch supervised to indicate when it is open.




b.
Interlock switch to prevent starting of diesel-alternator when isolating switch is open.



3.
Accessories as required to perform the functions specified in SYSTEM DESCRIPTION.



4.
Mounted in barriered compartments of fire pump controller.



5.
Time Delays:




a.
Non Adjustable:  Factory set at 3 seconds to override momentary outages.




b.
Adjustable:  Time range of 0-30 minutes for retransfer to normal feeder with feature to run unit for 5 minutes unloaded.



6.
Test switch to simulate normal feeder failure (unit start and transfer to emergency feeder).



7.
Two identified pilot lights to indicate switch position (power source).



8.
Engine start contacts.



9.
Spare auxiliary contact on main shaft (closed on normal).



10.
Spare auxiliary contact on main shaft (closed on emergency).

OMIT SUBPARAGRAPH BELOW IF NOT APPLICABLE.


11.
Accessories as required for dual control (2 transfer switches controlling one diesel-alternator unit).


B.
Fire Pump Controller:



1.
Specifically listed for electric motor driven fire pump service, wye-delta closed transition, reduced voltage, automatic controller with isolating switch, and circuit breaker (disconnecting means).



2.
Isolating switch located in fire pump controller compartment ahead of circuit breaker (disconnect means) input terminals.




a.
Each line terminal of isolating switch equipped with surge protective device.  Comply with ANSI Standard C62.1 or C62.11.

IN SUBPARAGRAPH BELOW, CHANGE NEMA TYPE TO SUIT.  ALSO CHANGE TO WALL MOUNTED IF APPLICABLE.


3.
NEMA 2 enclosure housing controller and automatic transfer switch in barriered compartments, floor mounted utilizing floor mounting feet.



4.
Visible indicator, connected to line side of controller, indicating:




a.
Power available (operating voltage is available to contactor coil).




b.
Phase reversal.



5.
Auxiliary contacts for connection to the integrated fire protective signaling system.  Separate contacts for each of the following:

CHANGE “integrated fire protective signaling system” TO “remote alarm panel” IF APPLICABLE.



a.
Loss of alarm supervisory power.




b.
Controller has operated into a motor running condition (fire pump running).




c.
Loss of line power on line side of fire pump controller, in any phase.




d.
Phase reversal on line side of fire pump controller.




e.
Automatic transfer switch isolating switch open.

A REMOTE ALARM IS REQUIRED BY NFPA-20 (7-4.7) WHEN THE PUMP ROOM IS NOT CONSTANTLY ATTENDED.  INCLUDE PARAGRAPH BELOW IF AN INTEGRATED FIRE PROTECTIVE SYSTEM OR OTHER TYPE SUPERVISED MONITORING SYSTEM IS NOT AVAILABLE.

C.
Remote Alarm Panel:



1.
Surface mounted NEMA 1 enclosure.



2.
Supervised visual and audible alarm indication for each of the following:




a.
Trouble conditions (supervised alarm circuit).




b.
Controller has operated into a motor running condition (fire pump running).




c.
Loss of line power on line side of fire pump controller, in any phase.




d.
Phase reversal on line side of fire pump controller.




e.
Automatic transfer switch isolating switch open.



3.
Silencing switch for audible alarm.  (Visual indication remains until alarm condition has been restored to normal).



4.
Silencing switch for trouble conditions.  The silencing switch silences the audible trouble signal only.  Upon restoration to normal condition, the panel automatically resets or the audible trouble signal sounds again to indicate the abnormal position of a manual reset switch (ring back feature).



5.
Input circuit suitable for operation on 120 V ac.

2.05
JOCKEY PUMP


A.
Pump Type:  Single stage, end suction, in-line centrifugal type, directly connected to motor.

CHANGE TYPE OF JOCKEY PUMP AND JOCKEY PUMP MOTOR TO SUIT PROJECT REQUIREMENTS.

B.
Motor:  Horizontally mounted, open drip-proof, squirrel cage induction motor.


C.
Controller:  Full voltage magnetic, designed as jockey pump controller, as produced by Firetrol Inc., or Joslyn Clark Controls Inc., having:



1.
NEMA 2 enclosure.



2.
Three position, hand-off (H-O-A) selector switch mounted in controller enclosure.



3.
Running period timer.



4.
Pressure switch, externally mounted, 0-300 psi, suitable for fresh water.



5.
Secondary control power transformer (maximum control voltage 120 volts).

2.06
FIRE PUMP SYSTEM PIPING ACCESSORIES


A.
Jockey Pump:



1.
Pressure relief valve.


B.
Fire Pump:



1.
Automatic air release valve.



2.
Casing relief valve.



3.
Compound suction gage.



4.
Discharge gage.

LIST ACCESSORIES REQUIRED FOR THE SYSTEM.
2.07
HOSE VALVE HEADER/TEST CONNECTION

MODIFY ALL HOSE VALVE HEADER/TEST CONNECTION PARAMETERS TO SUIT.

A.
Type:

CHECK WITH DESIGNER AND INSERT SIZE OF FLANGED INLET AND NUMBER OF 3 INCH N.P.T. OUTLETS IN SUBPARAGRAPH BELOW.


1.
Three-way wall mounted type with    inch flanged inlet and ( ) 3 inch N.P.T. outlets with 3 inch N.P.T. nipples and rising stem fire pump test valves with 3 inch female N.P.T. inlets and 2-1/2 inch male hose thread outlets with caps and chains; wall escutcheon with “PUMP TEST CONN.” cast into it; all brass with polished finish.



2.
Flush type connections may be used where space will not accommodate a projecting unit.

2.08
FLOW METERING SYSTEM


A.
Flow Element and Fittings:  Venturi type, steel body with 150 pound weld neck flanges complete with quick disconnect valves, safety shut-off valves, with a metal identification tag chained to each fitting.



1.
Include the following stamped data on tag:  Pipe size, venturi series, station identification and meter reading at design flow rate.  Select each venturi so that the design flow rate has a pressure differential suitable for use with the meter furnished.  Maximum pressure loss through metering fittings shall not exceed 10 percent of the created differential pressure.


B.
Flow Indicator:  Wall mounted, GPM direct reading type with mounting brackets, assembly piping, connectors and valves; designed for a working pressure of 250 psi at 250 degrees F, and with meter scale as recommended by the fire pump manufacturer.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Unless otherwise shown as specified, install the Work of this Section in accordance with NFPA 20, and the manufacturer’s printed instructions.

3.02
FIELD QUALITY CONTROL


A.
Preliminary System Test:



1.
Preparation:  Have the Company Field Advisor adjust the completed system and then operate it long enough to assure that it is performing properly.



2.
Run a preliminary test for the purpose of:




a.
Determining whether the system is in a suitable condition to conduct an acceptance test.




b.
Checking and adjusting equipment.




c.
Training facility personnel.


B.
System Acceptance Test:



1.
Preparation:  Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Perform tests required by NFPA 20.




b.
Test each system function step by step as summarized in SYSTEM DESCRIPTION.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by Company Field Advisor and the Director’s Representative.  Mount a copy of the final report in a plexiglass enclosed frame assembly adjacent to the fire pump controller.

END OF SECTION
THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY, NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.



1.
Codes, Standards, and References applicable to the installation of electric motor driven fire pump systems:




a.
NFPA 20 - Centrifugal Fire Pumps.




b.
NEMA:





1)
MG-1 Motors and Generators.





2)
ICS-6 - Enclosures for Industrial Control and Systems.




c.
Factory Mutual System - Approval Guide.




d.
Underwriters Laboratories Inc.:





1)
Fire Protection Equipment Directory.





2)
UL 448 Pumps for Fire Protection Service.





3)
UL 778 Motor Operated Water Pumps.





4)
UL 1478 Fire Pump Relief Valves.
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