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TECHNICAL SPECIFICATION
Simplex TRIDENT
Load Bank System
DATE:
PROJECT:
Item A, Qty. 1:
____KW resistive load bank system
Simplex TRIDENT Stationary Generator Load Bank designed for permanent installation (indoors/outdoors):
The load bank supplied shall be UL LISTED/LABELED with the following features:
Operational ratings and limitations as follows:
Capacity:
____KW, 1.0 power factor
Voltage:
____ AC, ___-phase, ___-wire
Frequency:
____ Hertz
Load steps:
(specify desired load steps)
Duty cycle:
Continuous
Ambient temp.:
125ºF
Exhaust rise:
220ºF (note: as airflow is not laminar, exhaust air temperatures are not equal at all points at the plane of air exhaust. Some parcels of air may reach approximately 575ºF before mixing)
Airflow req'd:
20,000 CFM. 
Control power:
Internal, from generator.  Control circuits at 120V via transformer.  The cooling fan operates from line voltage.  Load control circuits and fan motor control operate at 120V via control power isolation transformers.  Control circuits are fused. Control circuit fuses are 200,000 A.I.C. current limiting type, 600V rated.
Principle systems and components as follows;‑
The load bank is 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, control power supply, unit controller and malfunction detection system and type enclosure.
Load elements:
Simplex Powr Web Open wire, helically wound, chromium alloy, thermally derated to 60%.  5% tolerance, 2% balance. .995 p.f. element wire mechanically supported over entire length such that if a wire should break, the broken wire segments will not short to adjacent conductors or to ground.
Load elements are individually serviceable and replaceable in the field without major disassembly of the load bank. The load elements are installed in slide-out, removable trays such that any element is easily accessed without disturbing any other elements.
All materials used in the mounting and installation of the load elements are suitable for the temperatures encountered, both in normal operation and under fault conditions.
Materials in direct contact with the element wire are be ceramic, other materials which structurally support the load elements and/or which form the hot air duct within which the elements are mounted are 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.
Load control:
Branch circuit contactors, each 50KW step.  Contactors to have enclosed silver surfaced contacts, 120V coils; electrically operated and electrically held.
Element circuit
protection:
Branch circuit fuses, each 50KW branch circuit, 70A, 200kAIC, current limiting type.
Power wiring:
150C insulated; color coded
Control wiring:
105C insulated
Power 
connection:
Plated bus bar within an oversize, Type 3R, terminal junction box.
Cooling:
Forced air, vertical airflow, top exhaust.  10HP, 3-phase, TEFC motor driving cast aluminum fan blade. Circuit breaker and fan motor contactor.
System 
protection:
Fan failure, high exhaust temp, hi intake temp; lockout and alarm.
Enclosure:
Type 3R control section; Type 3R power section.  UL LABELED. Dimensions: 38.5W x 111H x 54D. 
All panels for access to serviceable components are hinged doors with stainless steel hinges and lockable latches. All exterior fasteners to be stainless steel.
The load bank enclosure shall be of double wall construction for cool exterior and thermal isolation of the load elements.  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.  Exhaust shall be straight up with no flow to any side. Exhaust flow shall be directed through rain and snow shedding louvers.
Load bank control as follows:
The load bank shall include a local or remote (specify one) digital load controller which consists of the following:
1.
Microprocessor based, user programmable digital load controller with non-volatile memory.
2.
Random access-direct entry manual load control via keypad
3.
Cooling fan start-stop control
4.
Malfunction detection auto load disconnect system
5.
Remote load dump circuit to allow use of remote dry contacts (close to run) to trip load bank off line
6.
Aux dry contacts to indicate normal operation/system failure
7.
Remote control (if selected) interface shall be via RS-485 shielded/twisted-pair communication line
8.
Manual control panel with the following:
a.
Load apply display
b.
Message display for control mode (auto-off-manual-remote), specific failure indication (fan failure-exhaust overtemp-intake overtemp-aux failures), numeric display of programmed KW when changing to a new load value to be entered
c.
Run indicator, flashes when in stand-by mode
d.
Master failure indicator, Program indicator & load dump indicator
e.
Numeric keypad for random access load control and programming functions
f.
Up/Down increment-decrement trim load control, changes load applied in smallest load step value
g.
Load applied push-button
h.
Load/reset push-button
i.
Program function keys
j.
Load applied clear push-button
k.
Enter push-button (to set program values for automatic control)
The following user programmable automatic modes will be available from the control panel keypad:
AUTOMATIC LOAD REGULATION
The load bank shall be supplied with a controller which regulates total generator load at a nearly constant level. As external load increases or decreases, the controller adds or subtracts load bank increments such that the total load, external load plus load bank load, remains nearly constant. The controller senses (current or power, select one) from an external current transformer. The load level setpoint, initiates delay and executes delay shall be user programmable from the front keypad. The controller and load bank will start-up in the automatic mode and will be active whenever the generator runs. 
AUTOMATIC GENERATOR/LOAD BANK EXERCISE
The load bank controller shall automatically exercise the generator under a dynamic loading program at preset intervals.
The controller should provide the following user programmable functions as a minimum. All setpoints and time delays shall be entered into the controller via the front panel keyboard.
· Exercise duration timer
· Initiation timer
· Engine cool-down timer
· Engine start/stop contacts
· Dynamic exercise program: for duration of exercise program the controller shall run a dynamic, ever-changing load in realistic simulation of a commercial building load. The operator shall be able to select from one of five on-board programs.
Automatic exercise mode shall be controlled by an external exercise clock provided as part of the; 
1. Generator control system (supplied by others)
OR
2. Automatic transfer switch controls (supplied by others)
Temp rise:  the formula for air temp rise is: RISE = KW X 3000 / CFM
Applying this formula blindly can be misleading in that airflow is not laminar and temperature can vary greatly from point to point.  Since this is a "pusher" fan, there is considerable air disturbance due to centrifugal force with lobes of dense and lobes of rarefied air. If the load bank were extremely tall, the air would "reassemble" at some point downwind and then air temp would be more uniform.  However, as this uneven air has no ill effect on the device and it is desirable to design these products in a compact form, we will see some air at about 500ºF and other air much cooler. From a user standpoint, it is important to appreciate HOW HOT IT CAN GET and for that reason, to state that your Trident with 20,000CFM will have a beginning temp rise of 129ºF would tend to dilute your appreciation that there is an important amount of air exhaust at 500ºF and that the installation site, safety considerations, etc must take this superhot air into account. 
WARNING:
The installation site must provide for the free flow of cooling air to the load bank and the free exhaust of hot air (20,000 CFM) to the atmosphere without impinging upon buildings, walls, etc and without re-circulating to the load bank air intakes.  Load banks installed indoors must be equipped with an exhaust air duct (supplied by others) which will route all load bank hot exhaust air to the outdoors.  This load bank will produce 20,000 CFM of exhaust air with a calculated temperature rise overall of 160ºF, but with possible superheated parcels of air at or near the plane of exhaust of the load bank of approximately 500ºF.  This air must not be exhausted within an indoor space and must not be allowed to re-circulate to the load bank air intake.  Failure to properly install this load bank with a correctly sized and vented exhaust air duct will result in substantial damage to or destruction of the load bank, adjacent equipment and the building in which the load bank is installed.  Damage to the load bank due to improper installation is not covered by Simplex warranty.  Incidental and consequential damage is not covered by Simplex warranty.
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