4.24
FIRE WATER PUMP CONTROLLERS

4.24.1
General

The motor controller specified in this section is a special purpose motor starter specifically designed and fabricated for starting and stopping a fire water pump electric motor.

4.24.2
Standards, Codes and Regulations

The fire water pump motor controller shall be a factory assembled, wired and tested unit and shall conform to all the requirements of the latest edition of NFPA 20, Centrifugal Fire Pumps and NFPA 70, National Electrical Code.  The controller shall be listed or approved by all of the following:  Underwriters Laboratories, New York Board of Standards and Appeals and  Factory Mutual Research Corp. and shall bear the labels of UL, FM and NYB of S and A.

4.24.3
Type and Ratings

The controller shall be of the combined manual and automatic type designed for primary resistance reduced voltage starting of the fire pump motor rated 200 hp, 480V, three phase, 60Hz as shown on the project drawings.  The controller components shall be housed in a NEMA Type 3R raintight and weatherproof, free floor stand enclosure.  All controller components, including circuit breaker and contactors, shall be front mounted, front wired and front accessible for maintenance.  The minimum withstand rating of the controllers shall not be less than 30,000 ARMS symmetrical at 480 V.

4.24.4
Construction
4.24.4.1
Interlocks

4.24.4.1.1
General


The controller shall be supplied with interlock and shutdown circuits as standard.  The controller shall include a motor rated combination isolating disconnect switch and circuit breaker, mechanically interlocked and operated with a single, externally mounted handle.  The isolating disconnect switch/circuit breaker shall be mechanically interlocked so that the enclosure door cannot be opened with the handle in the ON position except by a hidden tool operated defeater mechanism.  The isolating disconnect switch/circuit breaker shall be capable of being padlocked in the OFF position with up to three padlocks for installation and maintenance safety, and shall also be capable of being locked in the ON position without affecting the tripping characteristics of the circuit breaker.  The controller door shall have a locking type handle and three point cam and roller type vault hardware.  No pushbuttons or pilot lights shall be mounted on the hinged door.  They shall be mounted on the stationary flange of the enclosure by the door.

4.24.4.1.2
Operation


When moving the handle from OFF to ON, the interlocking mechanism shall sequence the isolating disconnect switch ON first and then the circuit breaker.  When the handle is moved from ON to OFF, the interlocking mechanism shall sequence the circuit breaker open first, and then the isolating disconnect switch.

4.24.4.2
Breaker Adjustment

The circuit breaker trip curve adjustment shall be factory set, tested and sealed for the full load amps of the connected motor; however, provisions shall be made for field adjustment by qualified personnel to a different full load amp setting.  This conversion shall not require the exchange or replacement of parts in the circuit breaker assembly.The circuit breaker shall be capable of being field tested to verify actual pick up, locked rotor and instantaneous trip points after field installation without disturbing incoming line and load conductors.

4.24.4.3
Contactor

The motor contactor shall be UL listed and FM approved for the horsepower, voltage, phase and frequency of the connected motor.  The coil shall incorporate a surge absorber to protect the contactor against line voltage spikes and a low-voltage compensation feature capable of withstanding a voltage drop up to 35 percent (at contact closure).

4.24.5
Control Circuit Features
4.24.5.1
Timer

The controller shall have a solid-state minimum running period timer set for one minute for each ten horsepower with ten minutes maximum.  The minimum run timer shall include a flange mounted timer running pilot light to indicate when the run timer is in the timing mode.  The controller shall also have a sequential start timer and an auto-transfer timer relay.

4.24.5.2
Alarms Contacts/Indicators
4.24.5.2.1
General


The controller shall have the following externally mounted, individual, visible indicators:  POWER AVAILABLE, LOW PRESSURE, LOCAL START, REMOTE START, DELUGE VALVE OPEN, PHASE FAILURE, PHASE REVERSAL, INTERLOCK ON, PUMP RUNNING and RUN TIME ON.  The controller shall have externally mounted operators including START pushbutton, STOP pushbutton and EMERGENCY RUN mechanism.  The START pushbutton and EMERGENCY RUN mechanism shall be separate units and not combined.

4.24.5.2.2
Ratings


All alarm contacts shall be rated 125 VAC maximum ten A pilot duty.  They shall also be suitable for direct switching of low energy alarm circuits - - six VDC minimum, 10 MA, 0.6 VA minimum.

4.24.5.2.3
Special Conditions


Individual PHASE FAILURE, PHASE REVERSAL and PUMP OPERATING alarm contacts shall be wired to terminals.  These contacts shall be both normally open and normally closed and be electrically isolated for wiring to the remote alarm panels.  The factory wired alarm lights shall be provided in the fire pump controller, requiring only 120 volt supervisory power.  This alarm shall give an audible alarm for PUMP OPERATING, PHASE REVERSAL or PUMP FAILURE and a visible alarm for loss of SUPERVISORY POWER AVAILABLE.  This alarm shall be electrically isolated from the remote alarm contacts so that 24 VDC or separate 120 VAC remote alarms can be utilized.  The POWER AVAILABLE and PHASE FAILURE indicators shall be wired through contacts on the phase monitor to give true power ON indication.  Loss of power in any phase, loss of the control circuit transformer or reversal of any phase shall cause the POWER AVAILABLE indicator to go out.

4.24.5.3
Pressure Switch

The controller shall be supplied with a pressure switch with a range of 0-300 psi (0-21 kg/cm2) and have independent high and low pressure settings.  The pressure switch shall be mounted inside the controller to prevent unauthorized adjustment and/or accidental damage.  The pressure switch shall be directly pipe mounted to a solidly welded bulkhead pipe coupling without any other supporting members.  Field connections shall be made externally at the controller coupling to prevent distortion of the pressure switch element and mechanism.  The adjustment knobs shall be capable of being sealed after final adjustment.

4.24.5.4
General Wiring
4.24.5.4.1
Control Wiring


The control circuit of the controller shall be equivalent to the schematic diagram shown on the project drawings and shall be wired so that one or more of the following conditions will not interfere with the ability of the pump to run:  loss of control circuit power, wiring or component failure including relays and timers, or loss of positive interlock or deluge valve signal.

4.24.5.4.2
Terminals


Terminals shall be provided to field convert the controller from automatic to manual shutdown.  Terminals shall be provided so that standard duty rated normally open remote START pushbutton stations can be wired to the controller.  Terminals shall be provided so that a remote deluge valve contact may be wired to the controller to start the unit.

4.24.5.5
Control Power

The control circuit transformer shall be sized to provide the control power to all control devices and a motor space heater shown in the schematic diagram.  It shall have built-in molded terminals and shall be fuse protected.

4.24.5.6
Grounding


The controller shall include a grounding lug, bonding and spacing required for use as UL listed service entrance equipment.

4.24.6
Testing
4.24.6.1
General Testing

The manufacturer shall test the entire controller assembly prior to shipment.  This test shall include, but not be restricted to, each function the controller may be required to perform including remote alarms, remote start, automatic start with manual shutdown, remote deluge valve start, pressure drop start, manual start-stop.

4.24.6.2
Circuit Breaker Testing

The manufacturer shall test the circuit breaker at 300 percent full load continuous, 600 percent full load for 30 seconds and short circuit current settings.

4.24.6.3
Power Circuit Testing

The manufacturer shall perform a high potential test of the controller power circuits at not less than two times the rated voltage plus 1000 V.

4.24.7
Recommended Manufacturers

Following are the recommended controller manufacturers:



Firstrol
(919) 469-3454



Joslyn Clark Controls
(803) 286-8491, (504) 925-0099



Master Control System
1-800-334-3820



Metron
(303) 744-1791
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