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LOAD BANK SPECIFICATIONS

FREE STANDING/Spec3

Engineer’s specification for freestanding, fan cooled load bank

Options in the specifications within parentheses. Blanks are provided in section 1.3, Ratings, for the addition of specific rating values.
1.
GENERATOR LOAD BANK

1.1
General: A medium voltage, transformer type, air-cooled, automatic resistive load bank is required for permanent, on site installation as a component of a standby/emergency power engine generator system. The load bank is to be used for periodic, scheduled, supervised maintenance exercise and testing of the standby/emergency power source.  The load bank shall be operated in (remote or local), control.

1.2 
Installation: The load bank shall be installed (outdoors or indoors) on a concrete pad. (The indoor load bank installation shall include an air duct for the load bank hot exhaust air.  This duct shall be sized to produce a back pressure of not more than 1/3 inch water column.  The duct shall be vented to the outdoors.)

1.3
Load Bank Rating:

1.3.1
Load Capacity: ____KW, 1.0p.f.

1.3.2
Load step resolution: 25% or 50KW, whichever is less

1.3.3
Voltage: _____V AC, (1-phase, 2-wire or 3-phase, 3-wire)

1.3.4
Frequency: (60,50 or 400) Hertz

1.3.5
Ambient temperature: 120ºF maximum

1.3.6
Duty Cycle: Continuous

1.4
Load Bank Design

1.4.1
General: The load bank shall be a completely self-contained, freestanding unit which includes all resistive load elements, load control devices, load element branch circuit fuse protection, main load bus and terminals, cooling system, controller and malfunction detection system and type enclosure.

1.4.2
The medium voltage load bank shall be a single, unitized, skidded unit within which the following principle elements are installed and connected:

1.
Main input fusible disconnect switch

2.
Power isolation transformer

3.
Low voltage main power fusible disconnect switch

4.
Low voltage load module, including load elements and control.  The load bank shall only require connection of medium voltage power source, connection of external service power and connection of remote control panel.

1.4.3
Enclosure: The load bank enclosure shall be Type (3R or 1), designed for (outdoor or indoor) installation on a concrete pad. 

1.4.3.1
(Load banks installed indoors shall include a duct flange adapter to accept an exhaust duct supplied by the installing contractor.  The indoor installation shall include a hot air exhaust duct which will vent all exhaust air to the outdoors.)

1.4.3.2
The load bank enclosure shall be of double wall construction for cool exterior and thermal isolation of the load elements.

1.4.3.3
Cooling airflow through the enclosure shall be vertical with cold air intake at the bottom and hot air exhaust out the top.  Intake and exhaust openings shall be screened.

1.4.3.4
All interior spaces of the enclosure shall be accessible by hinged, lockable doors.  Bolt-on panels shall not be acceptable.

1.4.3.5
The enclosure shall be painted with an industrial enamel using a UL listed material and process.

1.4.3.6
The enclosure shall include forklift channels and lifting eyes.

1.4.4
Power isolation transformer:  The medium-voltage load bank shall be equipped with an isolation type, power transformer to step down the applied voltage to the load bank voltage of 480V AC, 3-phase.

1.4.4.1
Transformer shall be dry type, aluminum or copper wound, VPI-epoxy coated with the following specification:

1.
Continuous KVA capacity shall be 110% that of load bank

2.
Primary shall be 3-wire, delta connected, *kV BIL

Insulation Level:
System Voltage
BIL

2.5kV
20kV


5.0kV
30kV


8.7kV
45kV


15kV
60kV

3.
Secondary shall be 4-wire, wye connected with grounded neutral, 10kV BIL

4.
220ºC insulation

5.
150ºC rise

1.4.4.2
Transformer shall be equipped with a (5.0, 15.0) kV rated, air type, load break fusible disconnect switch with external manual/lockable operator.

1.4.4.3
Transformer secondary shall connect to a full rated, 600V, load break, fusible disconnect switch equipped with class-L time delay fuses.  Switch shall have externally operable and lockable handle mechanism.

1.4.4.4
Transformer shall be enclosed within an environmentally controlled enclosure installed upon the load bank skid adjacent to the low voltage load module.  The enclosure shall have hinge open and lockable access doors.  The transformer/enclosure shall be forced air ventilated via the load bank main cooling fan. The enclosure shall be equipped with anti-condensation interior space heaters under control of a humidistat and powered from a service external to the load bank.

1.4.4.5
The transformer/enclosure shall be arranged for either top or bottom conduit/cable entry.

1.4.4.6
The low voltage secondary of the transformer shall supplied with cable connection of the load side of the low voltage fusible disconnect switch to the low voltage load bank distribution bus bars.

1.5
Load elements: Open, helically wound chromium alloy electrical resistance wire derated to operate at 60% of the maximum continuous temperature rating of wire.  Element wire to be mechanically supported over entire length in such a way that should a wire break, the broken wire segments will not short to adjacent conductors or to ground.

1.5.1
Load elements are to be individually serviceable and replaceable in the field without major disassembly of the load bank.  An acceptable design to satisfy this requirement is the installation of the load elements in slide-out, removable trays in such a way that any element is easily accessed without disturbing any other elements.

1.5.2
All materials used in the mounting and installation of the load elements shall be suitable for the temperatures encountered, both in normal operation and under fault conditions.

· Materials in direct contact with the element wire shall be ceramic.  These ceramics shall be installed upon and reinforced and supported by stainless steel structures.

· Other materials which structurally support the load elements and/or form the hot air duct within which the elements are mounted shall be steel, stainless steel or aluminum.

· Plastics and glass reinforced plastic materials and flammable materials are not acceptable materials of construction for installation, support and mounting of load elements or in the construction of the load bank hot air duct

1.5.3
Load elements shall be Simplex "Powr-Web" Brand.

1.5.4
Load element short circuit protection: The resistive load shall be fused in branch circuits of not more than 50 KW each.

1.5.4.1
Load circuit fuses shall be 200,000 A.I.C current limiting type, extremely fast acting 600V rated.

1.5.5
Load control: One magnetic contactor per each fused branch circuit.

1.5.6
Load bank power wiring: 150ºC insulated.

1.5.7
Main terminals: Cooper, 1000A per square inch

1.5.8
Cooling system:  Forced air cooled by motor drive propeller fan.  Motors shall be (TEFC or ODP), 1800 RPM maximum and controlled by a circuit breaker combination motor starter.

1.5.9
Cooling fan and control power shall be derived internally from the main load bus.  The cooling fan shall operate at AC line voltage.  Load control circuits and fan motor control shall operate at 120V, via control power isolation transformers.  Control circuit fuses shall be 100,000 A.I.C. current limiting type, 600V rated.

1.5.10
Malfunction detection system consisting of sensors within the load bank, load bank enable/disable permissive circuit, and alarms.  Malfunction detection sensors to include: cooling air intake temperature switch set at 120ºF, adjustable exhaust air temperature switch set at not more than 75ºF above the maximum rated temperature rise and an air pressure switch to sense for loss of cooling airflow.

1.6
Provide both local and remote control panels.


1.6.1
The local panel shall consist of the following:




Power supply for load bank control circuits.




Malfunction detection/auto disconnect system.




Cooling fan automatic start-stop control.




Remote load dump circuit to allow use of remote dry contacts (close to run) to trip load bank off line.


Input/output devices and control circuits for operation of load bank from remote control panel and automatic controller.




Auxiliary dry contacts to indicate "normal operation"/"system failure"





Manual control panel with the following:





Off-Manual-Auto-Remote mode switch



Manual Run-Stop pushbuttons



Bypass switch to override remote load dump



Master load switch



Load step switches




Status annunciator with the following indicators:



Power connected


Local-manual run


Local-auto run


Remote mode


Load dump


Load dump bypass


Normal operation


Cooling failure


Master load on


Load step on (one for each load step)

Press-to-test pushbutton for indicators

1.6.2     The remote panel shall consist of the following:




Type (1, 3R) 24”W x 24”H x 10”D, with hinge-open front





Off-Manual-Auto-Remote mode switch





Manual Run-Stop pushbuttons





Bypass switch to override remote load dump





Master load switch





Load step switches




Status annunciator with the following indicators:





Power connected




Local-manual run




Local-auto run




Remote mode




Load dump




Load dump bypass




Normal operation




Cooling failure




Master load on




Load step on (one for each load step)

Press-to-Test pushbutton for indicators

Add the following section to provide for load bank operation as an automatic load regulator to maintain a preset load level.

1.6.3
The load bank is to be equipped with an automatic controller, which will be activated when the load bank mode selector switch is placed in the “automatic” position.

1.6.4
In the automatic mode the load bank is to be on line and continuously operative whenever the generator runs. The load bank shall provide a component of the total generator load and shall be automatically variable in response to dynamic total load demands upon the generator.

1.6.5
PLC controller senses generator load and automatically adds/subtracts load bank steps in order to maintain total generator load at a desired level. Controller sense amperes. Adjustable level and delay.

1.7
Warranty: The load bank shall be supplied with a two-year manufacturer's warranty, which covers all materials and service labor.  The manufacturer shall demonstrate the availability of factory service technicians in support of the load bank.

1.8
Start-up Service: The load bank manufacturer is to provide one day start-up service of the load bank, on site, after the load bank has been installed and connected.

1.9
Qualifications of load bank manufacturer

1.9.1
The load bank shall be a product of a firm regularly engaged in the design and manufacture of generator load banks.

1.9.2
The load bank manufacturer shall demonstrate at least five years experience with at least twenty-five successful installations of load banks similar or equal to the load bank specified herein.

1.9.3
The load bank for this application shall be a Simplex Neptune/Mars/Saturn Series as manufactured by Simplex, Inc. 5300 Rising Moon Road, Springfield, Illinois 62711, 800-637-8603
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