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AVTRON MODEL LSH
OUTDOOR RESISTIVE LOAD BANK
Part Number LSH50 969209

SECTION |

SAFETY CONSIDERATIONS

Throughout this manual, you will find/ARNING andCAUTION statements. Personal injury or
death may occur to an operator using or repaifiegelquipment if AVARNING statement is
ignored. Damage to the equipment and potentialhatdous conditions for personnel may occur if a
CAUTION statement is ignored.

Each Avtron unit is safety checked for opens amdtshand the insulation is high potential tested t
ensure safe operation. All fuses, safety intedpekd related safety equipment have been tested as
part of the testing procedure of each unit.

As part of your safety program, an initial inspentiafter receiving the unit(s) and periodic
preventive maintenance and safety inspections dhmeilconducted to ensure the reliability and
safety built into your Avtron equipment.

The Model LSH Load Bank is an industrial test wl@signed to be used outdoors safely. However,
because the function of the Load Bank is to digsipkectrical energy, there are inherent dangers to
the operators and to the equipment. These dasgalisbe outlined in this section.

Electrical energy is transformed into heat by #sgtors. This heat must be removed from the Load
Bank by the cooling blower. If there is any regtan or stoppage of airflow, the Load Bank may
overheat and may even start a fire. Follow themenendations below to help prevent injuries,
death, or damage to equipment.

1. The operator should read the manual befarguoad Bank.

2. Runan approved ground conductor from thellRenk ground lug to the generator frame.
Run an approved ground conductor from the genefiatore to a good earth ground. Size
ground wire in accordance with National ElectriCalde and any local codes.

3. Do not bypass the AIRFLOW safety switch oe@mperature safety switch to prevent

nuisance tripping. The switches drop the loadnguificient air is reaching the load
elements.
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Safety Considerations Avtron Outdoor Resistive Load Bank + Part Numb8H50 929209

4.

10.

11.

12.

13.

14.

Replace any burned out bulbs on the ConanéR Each lamp is an indication that a system
is active or has failed and is important to therapen of the Load Bank and safety of the
operator.

Maintenance personnel must always exerciggorawhen access panels are removed.
Personal injury from electrical shock or from thevimg blower blade may result if all
sources of power are not disconnected before $egvictMaintenance work must be done
only by qualified personnel.

Do not allow exhaust air to recirculate thglothe Load Bank. If mounted on a roof, make
sure the hot exhaust will not damage the roofin¢ened.

Venting the heated air from the exhaust taweaerhead cables, toward sprinkler systems, or
into a room with insufficient volume or "Make-Upil @& a potential hazard.

Do not direct the hot exhaust air to otharigapent (Load Banks, air conditioners, etc.).
Install the unit where the exhaust will be flowiimgthe direction of the prevailing winds.

After running a load test, residual heat lmayemoved from the Load Bank by allowing the
blower to operate for a few minutes after loagmoved. This procedure is not required for
maintaining Load Bank integrity, but it may guaecating personnel from possible burn
injuries.

The operator should avoid coming in contattt the resistor elements or surrounding covers
during and for some time after operation. Thestguts of the Load Bank become quite hot
and may result in a serious burn should contachaee with them.

Do not allow objects to enter or block the iatake or exhaust of the Load Bank. A
blockage will cause Load Bank overheating. If &reot enters the screens, it will cause
damage to the resistor elements, possibly shathiemm and causing shock and fire hazards.

Operators must not operate the Load Bank théhaccess panels or screens removed and
doors open. To do so would expose the operatorodrat persons to possible personal

injury from electrical shock or from the moving falade. With portable units, do not leave
the unit unattended during testing or conduct tests the unit on an inclined surface.

Emergency shutdown procedure:

A. In an emergency, shut down the MASTER LOADtstvj then the generator. The
MASTER LOAD switch will allow disconnection of dthad steps and still allow for
the motor to run, cooling any heated elements.

B. The POWER ON/OFF switch will disconnect batad steps and fan motor. The
Generator Emergency OFF switch should be locatadthe load system.

An approved electrical fire extinguisher diddae on hand at all times.
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Safety Considerations Avtron Outdoor Resistive Load Bank + Part Numb8H50 929209

15. ltis the responsibility of the customerdke diligent care in installing the Load Bank. The
National Electrical Code (NEC), sound local eleetti and safety codes, and the
Occupational Safety and Health Act (OSHA) shouldfdéowed when installing the
equipment to reduce hazards to persons and property

16. Read and heed 8IARNING andCAUTION statements in this manual.
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Description Avtron Outdoor Resistive Load Bank * Part Numb8H50 969209

SECTION Il

DESCRIPTION

The Avtron Model LSH Load Bank is an outdoor ur@sijned to absorb a balanced resistive load of
unity power factor, at 480V, 3-phase, 60 Hz. Tdtaltload capability is 50 kW. Load steps are 5,
10, 10, and 25 kW. Using the toggle switches er@bntrol Panel, any combination of the available
load steps may be selected to achieve a desirdd loa

The LSH50 969209 Load Bank contains a 1 H.P. blanetor that operates from the load input
source, and provides the necessary cooling aihélload elements. The blower motor is controlled
by a motor starter contactor. Overcurrent protedt provided by three fuses and an overload relay
The overload relay assembly must be reset manudily.blower air delivery is 5000 CFM at 3/4
inch of static pressure.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkhkkkkhkkkkkkkhkkkkkk *kkkkkhkkkkhkkkkhkk

CAUTION

This Load Bank should never be used without theBtawer Motor
operating. Inadequate cooling airflow will resultesistor elements
overheating and a definite fire hazard.

kkkkkkkkkkkkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkkkkkkkkx *kkkkkkkkkkkkk

An AIRFLOW switch is provided to monitor the flowf cooling air. This differential pressure
switch is electrically interlocked with the loadddipation controls to prevent load applicatiorhiét
blower is not working properly (AIR FAILURE lightotnes on).

Overtemperature switches are provided to moniterekhaust cooling air. These switches are
electrically interlocked with the load applicatioontrols to prevent load application in the event o
an overtemperature condition.

Control power is derived from an integral 480:12( eontrol transformer that derives its source
voltage from the blower input terminals.
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Description Avtron Outdoor Resistive Load Bank * Part Numb8H50 969209

The Control Panel contains a control POWER ON/OWkch, a CONTROL POWER light, a
BLOWER POWER light, an AIR FAILURE light, an AUTO/AMNUAL switch, an AUTO ON light,

a MASTER LOAD ON-OFF switch, blower power START aB@OP pushbutton switches, and
individual load step switches. All load step shée are the toggle type with metal levers. The
Control Panel also contains a fuse for the cormirolit.

The Control Panel is mounted locally on the tophefLoad Bank.

The LSH Load Bank is fabricated using heavy-gaugenimized sheet steel, making a rigid
structure. Mounted within the structure are ttagllelement resistors and the cooling blower. The
resistive elements are porcupine type, fully sumgabrlong their length. Mounted within the
enclosure are the necessary load step contactotsy starter, motor overload relay, fuses, and
customer connection terminals. The cooling airégavn in from the sides on one end, forced across
the resistor elements, and exhausted out the dpparsil. The control section has a temperature
controlled heater that may be used to prevent acwat®n from hindering operation of the Load
Bank.

The unit is equipped with a louver mounted on #tieest opening and a screened cover mounted on
the inlet opening that provide protection for thetan and resistor assembly from the weather. Bolt
holes are supplied in the forklift channels to pipermanent mounting to a pad.

kkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkhkkkhkhkkkkhkkkkhkkkkhkkkkhkkkkkk *kkkkkhkkkkhkkkhkk

CAUTION

Never exceed the rated voltage as this will cabisd_bad Bank to
overheat.

Do not apply DC voltages as the contactors do ae¢larc blowout
magnets.

kkkkkkkkkkkkhkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkk *kkkkkkkkkkkkk

Lower voltages and different frequencies may bdieggo the load circuit of the Load Bank.
Frequency change causes no derating of the loattVer, the applied kW with a lower voltage is
computed with the following formula:

. (Voltage Applied Y
(Voltage Rated )*

KW applied = KW Rated
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kkkkkkkkkkkkkkhkkkhkkkhkhkkkkhkkkhkkkhkkkhkhkkhkhkkkhkhkkkhkkkkkx kkkkkkhkkkkkkkk

CAUTION

The blower circuit is factory wired to the loadatiit connection.

Lower voltages and different frequencies may noaaied to this
circuit.

If load testing requires lower voltages or diffearénequencies, the
blower circuit must be disconnected and run frea@arate source at
rated voltage and frequency.

*kkkkkkkkkkkkkhkkkhkkkhkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkx kkkkkkkkkhkkkhkk
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SECTION Il

INSTALLATION

BEFORE INSTALLATION

Inspect the Load Bank for obvious damage suchasebrwires, broken or dented panels, cracked
ceramic insulators, or any other component breaktzjemay have occurred in shipment.

kkkkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkkkkk *kkkkkkkkkkkkk

WARNING

It is vitally important to install the Load Bankgqgrerly. Installation
errors may result in a catastrophic failure. THRFELOW switch, a
protective device in the Load Bank, will guard axgaisome of these
problems. If protective circuitry prevents applioa of the load,
determine the source of the problem. DO NOT DISEBthe
AIRFLOW SWITCH. This will cause a safety hazardiamill void
our warranty. The following installation instrumtis are critical to
the safe operation of the Load Bank. Refer to 8A&FETY
CONSIDERATIONS section of this manual.

kkkkkkkkkkkkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkkkkkkkk *kkkkkkkkkkkkk

LOCATION

The Load Bank must be used in a cool, well-ver@dadrea. It must be installed where cool air is
continually available and where hot exhaust aifmat be recirculated through the Load Bank. If the
Load Bank is operated in a closed space, ventilaif®,000 CFM or greater is required.

The unit must not be installed near any equipmeining, or plumbing which may be damaged by
high air temperatures or which may constituteali@zard. Care should also be taken so as not to
set off a sprinkler system by exposing it to hdtaust air.

Do notinstall the Load Bank in any area whereditejmwater can pool or accumulate. Do not install

near: a drainage basin, surface/ground or roofffuswer collection, or any location where water
can back up or collect. If flooding can occur, weammend a different location or a raised platform
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I nstallation Avtron Outdoor Resistive Load Bank * Part Numb8H50 969209

sufficiently above high water level. Do not operétany portion of the Load Bank is submerged.
Always install above grade.

The Load Bank should be mounted outdoors in afiedeé. A prerequisite to approval of site
location is to read the next section titled AIRFLABANSIDERATIONS. If the installation dictates
mounting in close proximity to any external or adjat device, transformer, generator set, building,
structure or protuberance, follow these guidelines:
1. Position the Load Bank with a minimum of 6étfef clearance on both sides. Thisisinline
with the airflow to allow access for service (Figd-1).

2. Theinlet requires a free unobstructed heh@spal zone. The radius of this sphere must be
at least 6 feet. Refer to Figure 3-1. If a usibacked into a corner, the 6 feet is no longer
sufficient. Consult Avtron Engineering to reviewqu to installation. The intake must not
ingest heated air from another source. The maxiraorhient intake air temperature is
120°F.

3. Provide a minimum of 4 feet from any obstiactfor exhaust clearance to prevent air
restrictions and to limit air recirculation. Fdretmal considerations, provide a minimum
clearance of 15 feet from any temperature sensitoject. The heated exhaust air stream
will damage temperature sensitive items if theypgitioned within the 15 foot clearance
area. Refer to Figure 3-1.

4. Load Banks mounted into a channel, trougtoWwowell, pit, or exhausting into a full wall
or corner require special considerations evereifdhove conditions are met. In these cases,
provide detailed site layout drawings to Avtron iimspection and comments.

5. Locations which have full or partial perinretence necessitate a review. The fencing
material should have at least 75% open area. TdwetGrinimum side clearances shown in
Figure 3-1 still apply. Clearance on intake andaaist can be adjusted only after approval
by an authorized Avtron representative. Painteglated metal chain link fence is the
preferred material. All nonmetallic fencing masdsiare not recommended.
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Figure 3-1. Load Bank Installation Airflow
Clearance Requirements

ADDITIONAL LOCATION NOTES

1. Do not stack, tier, or layer Load Banks with8utron approval, as air recirculation will

occur.

2. Indoor installations will always require rewie Make up air must be by a supplemental air
moving device. The Load Bank cooling system catweotised for any purpose other than

cooling the Load Bank.

3. In northern climates with snow depths exceg@imches, a physical inspection of the Load
Bank intake and exhaust is required prior to op@matAny significant snow drifts or snow

depths must be cleared prior to operation.

4. Standard Load Banks are designed for operbgtween sea level and 2,000 feet maximum
altitudes. Operation at altitudes over 2,000 fabbve sea level requires special

consideration. Contact Avtron for assistance.
5. In general, these guidelines also apply togbbe or trailer mounted Load Banks.

FAILURE TO FOLLOW THESE GUIDELINES WILL VOID THE WARRANTY.
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I nstallation Avtron Outdoor Resistive Load Bank * Part Numb8H50 969209

AIRFLOW CONSIDERATIONS

Even with an ample supply of cooling air, the L&sthk may overheat if it is not properly installed.
There are two types of airflow problems that shdaddavoided:

1. Recirculating airflow - If the hot, exhauseadis permitted to recirculate through the Load
Bank, it will reach such a high temperature and tt@msity that it will no longer cool the
elements. A Load Bank should not be installedlesecto any surface as to reflect the
exhausted air back to the air intake. When twmore Load Banks are being used, care
must be taken in positioning the Load Banks sottiaexhausted air of one unit does not
feed the air intake of another. If a Load Bantoibe mounted on a raised structure, a shield
must be incorporated in the structure to prevehaast air from being drawn back under the
unit.

2. Restriction of Cooling Air - Any obstructiondated within the outlined parameters listed in
the previous LOCATION section of the manual willtrect the Load Bank’s airflow. Do not
modify louvers or screens on intake and exhaustictibg or diverting of airflow will
increase system airflow resistance and will voetlarranty. If ducting is mandatory, obtain
written approval from Avtron prior to installatiorAirflow is also restricted when two or
more Load Banks have air inlets positioned clogsath other. This competition for cooling
air causes a low pressure area, restricting ade@irdow.

When operating a Load Bank outdoors, the wind carkvior or against the Load Bank cooling
system. If the Load Bank is positioned with thevailing wind opposing the airflow from the

blower, inadequate cooling may result and damagéhd¢olLoad Bank can occur. Improper
positioning may also result in the air switch bedlggctivated, thus dropping the load.

CONTROL PANEL
The Control Panel is supplied locally on the LoathB

For remote load dump capability in manual modepecthnormally closed contacts between Control
Panel TB1(8) and load bank TB11(8) terminals.

Control power is obtained from a 480:120 volt, 60 AC, 500 VA transformer mounted on the
Load Bank and wired to the blower motor input ditciRefer to the schematic for details.
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ENCLOSURE HEATERS

Each section in the Load Bank containing contrahponents has a 100 watt strip heater and a
temperature switch. This heater may be used wepteroblems caused by condensation. If the
heater function is desired, 120V power must be eoted to TB11(3-4) as shown on the schematic.

BLOWER MOTOR CONNECTIONS

The blower circuit consists of fuses, overloadygldlower motor, and motor starter contactor.
Required power for the blower motor is 480V, 3-phd® Hz at 1.8A per phase.

With any connection, make sure that the correcsghatation is wired to the blower motor.
Improper phase rotation will cause the blower toiruthe reverse direction. The cooling air must
be pushed from the blower, across the resistorexiesnand out the exhaust screen. This phase
rotation check is mandatory every time the sourddawer connections are changed.

Safe practice dictates that the blower power beditinrough a safety disconnect switch that can be
locked out.

LOAD CONNECTIONS

The Load Bank has three connections marked A, B,@nwhich are located in the customer
connection area. The connections are made toubedars using the .562 diameter holes and
appropriate hardware. Cables to the Load Bankldh®iof adequate size to handle maximum rated
load according to the National Electric Code angllanal codes.

GROUNDING

A ground conductor must be connected to the LoatkBmclosure to prevent a potential above
ground on the enclosure. There is a ground sttlteihoad Bank for this connection. This ground
conductor should be run with the load power conalgdb provide the lowest impedance fault path.
The ground stud must be connected to both the psovece frame and to a good earth ground. The
ground conductor should be sized per the Natiolealtiic Code Section 250.122, if not superseded
by local codes.
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INSTALLATION CHECKOUT PROCEDURE -- TO BE DONE PRIOR TO OPERATION

This Installation Checkout Procedure is intendebdegaised upon initial receipt of equipment and
following any relocation of a permanent mounted d.@&ank. These procedures apply to Load
Banks in general and may include steps not relewsathie specific unit being installed. Disregard
those procedures which do not apply.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkhkkkkhkkkkkkkkk *kkkkkkkkkkkhkk

WARNING

THE FOLLOWING TESTS ARE TO BE ACCOMPLISHED BY A
QUALIFIED ELECTRICIAN OR TECHNICIAN USING
EXTREME CAUTION AS POTENTIALLY LETHAL VOLTAGES
AND DANGEROUS ROTATING COMPONENTS ARE PRESENT.
IF ASSISTANCE IS REQUIRED, AVTRON CAN PROVIDE
START UP SERVICE AT A NOMINAL CHARGE. AVTRON
ALSO WILL PROVIDE TELEPHONE ASSISTANCE IF
REQUIRED BY CALLING (216) 641-8310.

kkkkkkkkkkkkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkkkkk *kkkkkkkkhkkkkkk

1.  Verify the Load Bank placement meets the Iltan requirements found in the
INSTALLATION section of the instruction manual:

A. Check the clearance from both intake and eshtmuany obstruction.

B. Ifthe location has a prevailing wind, make #ind aid in the cooling of the resistor
elements.

C. Ifthe Load Bankis elevated, a plate undeiLibad Bank will be needed to block hot
exhaust from returning to the intake.

2. Check the mechanical integrity of all custorsapplied interconnection wiring:
A.  Check lugs that they are properly crimped.

B. Check terminations that they are properly tiexat).
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3. Utilize system schematics to ohm out custosugplied interconnection control wiring and
safety circuits:

A. If control wiring is all the same color, ohnutoeach individual wire to confirm
proper labeling and placement.

CAUTION

Control wiring must be a minimum of 14 AWG for winens
under 50 feet. Consult Avtron Manufacturing, Ifior,wire
sizing when wire run exceeds 50 feet.

B.  Confirm the correct wire gauge has been usedferconnection wiring. Control
wiring should be a minimum of 14 AWG for Controlriféhto Load Bank lengths of
50 feet or less. For lengths greater than 50 ¢eetsult Avtron Manufacturing, Inc.

C. Disconnect the Control Transformer before peating.

CAUTION

When control power is supplied by a transformehimithe
Load Bank, it must be disconnected before runrtiigy t
installation checkout procedure. Failure to disear the
control transformer may damage the Load Bank.

4, Energize the source of control power only:

A.  Check the control voltage and confirm it is witdi®% of the required voltage.
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WARNING

Control power is present on terminal block in stépkrough 6.

kkkkkkkkkkkkkkkhkkkhkkkkkkkhkkkkhkkkkhkkkkhkkkkkkkkkkkkkkk *kkkkkkkkkkkkk

B. Operate the safety circuitry with a jumperossr the air switch contact at its
termination at the terminal block.

5.  Turn on the POWER switch and verify the prapéays energize with each individual load
switch as follows:

A. Turn on the MASTER LOAD switch. Turn on ealdad step individually and
observe that each relay (or relays) pulls in withchatter or hesitation.

B.  Turn off the MASTER LOAD switch. Turn on dle load steps. Turn on the
MASTER LOAD switch and observe the pull in of dletcontactors. If chatter or
hesitation is observed, locate the cause of thiageldrop causing the problem.

6.  While the load relays are energized, remoegumper across the air switch. All the load
contactors should drop out as soon as the jumpemsved.Leave the jumper off the air
switch.

7.  Apply the rated fan voltage. Start blower gadfy that air is exiting the resistor assembly
end.

This checkout procedure is intended to be a gudeoad Bank installations in general. Special
installation considerations not addressed hereig b& necessary due to installation site or
environment. Any questions or concerns regardiogdLBank installation should be directed to
Avtron Field Service at (216) 573-7600.
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SECTION IV

OPERATION

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhkkkhkkkkhkkkkkkkkk *kkkkkkkkhkkkhkk

WARNING

DO NOT touch the top exhaust screen during operatiche screen
will become hot from the exhausted heat and mageauserious
burn. Refer to the SAFETY CONSIDERATIONS sectidntlus
manual.

DO NOT allow objects to enter or block screens.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkhkkkhkkkkhkkkkhkkkkkk *kkkkkhkkkhkkkkhkk

NOTE

Lower voltages and different frequencies may bdiegpo the load
circuit of the Load Bank. Frequency change cansekerating of the
load; however, the applied kW with a lower volté&geomputed with
the following formula:

(Voltage Applied )’
(Voltage Rated )*

KW ppplied = KWrRated %

kkkkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkkk *kkkkkkkkkkkkk

CAUTION

Never exceed the rated voltage as this will caned_bad Bank to
overheat.

Do not apply DC voltages as the contactors do ae¢larc blowout
magnets.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkhkkkhkkkkkkkhkkkkkk *kkkkkkkkhkkkhkk
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*kkkkkkkkkkkkkhkkkkkkhkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkkkx kkkkkkkkkhkkkkk

CAUTION
The blower circuit is factory wired to the loadatiit connection.

Lower voltages and different frequencies may noajgied to this
circuit.

If load testing requires lower voltages or diffarénequencies, the
blower circuit must be disconnected and run fre@arate source at
rated voltage and frequency.

kkkkkkkkkkkkkkhkkkhkkkhkhkkkhkhkkkhkkkhkkkhkkkhkhkkkhkhkkkhkkkkkx kkkkkkhkkkhkkkkk

MANUAL OPERATION
1. Place all switches on the Control Panel tadQR& position.

2. Connect the power source to be tested todhd Bank as described in the INSTALLATION
section.

w

Start the generator under test.

4. Place the control POWER ON/OFF switch to tiegsition. The CONTROL POWER
light will be energized, indicating control powsrpresent.

kkkkkkkkkkkkhkkkkkkkkkkkkhkkkkkkkhkkkkhkkkhkkkkhkkkkkkkkk *kkkkkkkkhkkkkhkk

CAUTION

DO NOT operate the Load Bank over the rated voltgythis will
cause catastrophic failure in the Load Bank.

kkkkkkkkkhkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkhkkkkkk *kkkkkkkkhkkkhkk

5. Push the blower START pushbutton. Note thaBLOWER POWER light turns on and
the AIR FAILURE indicator flashes ON momentarifzwhen the blower motor has reached
proper speed, the AIR FAILURE lamp will be de-eneed. Load voltage will not be
connected to Load Bank resistance elements urlesSIRFLOW switch has closed.
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6.

7.

10.

Check for proper blower motor rotation. Ifaton is incorrect, place control POWER
ON/OFF switch to the OFF position, and allow blowecoast to a stop. Shut down the
generator under test. Proper blower rotation idexced by airflow moving across the
resistor elements and out through the exhaust tswfe¢he Load Bank. Disconnect power

to the Load Bank and reverse any 2-phase connectmnhe blower. Repeat startup
procedure in steps 1 through 6.

kkkkkkkkkkkkhkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkhkkkkkk *kkkkkkkkhkkkkhkk

CAUTION

The operation of the blower is vital to the safergpion of this Load
Bank. When the BLOWER switch is turned on, the ARLURE
light will come on momentarily until the blower aterates up to its
operating speed, at which time the light will gd. off the load
elements are energized when this blower is notatipey, the Load
Bank will burn up. If the AIR FAILURE indicatordht stays on for
more than a few seconds, shut down the Load Bamk,d@ not
operate the unit until the problem is correcteéfelRto the SAFETY
CONSIDERATIONS section of this manual.

kkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkkhkkkhkkkkhkkkkkkkkk *kkkkkkkkhkkkhkk

The resistive loading is selected by toggléches, using any one or combination of the
toggle switches to make up a given load.

By placing the MASTER LOAD ON/OFF switch teet®N position, the preselected load
will be applied to the power source.

Any load switch can be added or removed asmedjwhile the MASTER LOAD ON/OFF
switch is closed (ON).

To remove the load, open the MASTER LOAD ON/GH#tch by placing it in the OFF
position.
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SHUTDOWN

1.

2.

3.

4.

Place the MASTER LOAD switch to the OFF pasiti

NOTE

After running a load test, residual heat may beowd from the
Load Bank by allowing the blower to operate foea iminutes after
load is removed. This procedure is not requiredfaintaining Load
Bank integrity, but it may guard operating persdrirem possible
burn injuries.

Place the control POWER ON/OFF switch to tie@osition. Other switches on the
Control Panel should be turned OFF.
Shut down the power source/sources.

Disconnect the Load Bank from the power sqgijce

AUTOMATIC OPERATION (OPTIONAL)

Complete the Automatic Controller installation lmnaecting the current transformer on the main
power bus as shown on schematic/interconnecticgratia

1.

2.

Place all switches on the Control Panel toQR& position.

Connect the generator or other power sourbe tested to the Load Bank as described in the
INSTALLATION section.

Start the generator under test.
Place AUTO/MANUAL switch to AUTO.

Place the POWER ON/OFF switch to the ON positiThe CONTROL POWER light will
be energized, indicating control power is present.

When the Auto/Transfer Contact is closed At Load Shedder will be active. The Auto
Load Shedder will automatically start the blowed apply load steps. As the load on the
generator lessens, the Load Shed Controller withraatically apply load steps until the
overall generator load exceeds the minimum setpoiifihe Load Shed Controller
automatically removes load steps when the gendi@drexceeds the maximum setpoint.
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When the Auto/Transfer Contact is opened, the Aotd Shedder will be inactive and the
blower will be stopped automatically.

NOTE

Before placing the system into AUTO, place the LBadk load step
switch(es) to the OFF position.

THEORY OF OPERATION

The automatic operation circuitry of the Load Batl&ws for a generator to which it is connected, to
maintain a minimum percentage of its rated outputefficient generator operation. The control
range is generally between 60% and 80% of the ougpimg of the generator.

SYSTEM SETPOINT CALCULATION

System Ratings

Generator Resistive Rating = 250 kW @ 480 VAC, 3 PH
Load Bank Shedder Capacity: 50 kW @ 480 VAC, 3 PH.
Load Steps: 5, 10, 10, and 25 kW.
Actual Generator Output = Load Bank Load + Buildirgad.

LOAD ACTUAL
BUILDING BANK GENERATOR % of

Trip LOAD LOAD OUTPUT GENERATOR
Point | 0-<150 kW 50 KW | 50-200 kW (20%-80%)
TP.1 | >=150-<175kW | 25kW | 175KW (76%-80%)
TP.2 | >=175<185kW | 15kW | 190 kW (76%-80%)
TP.3 | >,=185-<195 kW 5KkW | 190 kW (78%-80%)
TP.4 | >,=195 kW OKkW | BUILDING LOAD| (>78%)

At 0 KW building load, the Load Bank will provid®%W worth of load. Actual generator output
will be 50 kW (20%)), after a preset time-delayeahpaup period.

As the building load increases and the actual géoeoutput approaches 200 kW (80%), the
controller disables one load step; in this exantple last 25 kW load step “sheds”.
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This load shed control continues as the buildireglloontinues to increase. If the building load
decreases, causing the actual generator load befalv 60%, the controller will add the appropegiat
load step(s) to maintain the desired range of oantr

TRIP POINT ADJUSTMENTS
In the system example detailed above, a currem$fivamer having a ratio of 400:5 will be used to
monitor the building load. As the actual generataiput reached 200 kW, the controller “shed” a
load step. The current flowing to the buildingdaa this point will be called the current trip pbi
This “trip point” value can be determined using tbikowing formula:

LINE CURRENT(I(line)) = (kW * 577)/VOLTAGE(LINE-toLINE).

In this example, I(line) = (150 * 577)/480,

=180.3 amps

Secondary Current Calculation

The controller senses the current (Isense), deld/&gom the current transformer that is monitoring
the building load. This value can be determinadgithe following formula:

I(sense) = I(line)/ CT Ratio.
In this example, the CT Ratio = 400/5 or 80.
For TP.1 I(sense) = 180.3/80 or 2.25 amps. KVSD
For TP.2 I(sense) =210.4/80 or 2.63amps. (MW} k

For TP.3 I(sense) = 222.4/80 or 2.78 amps. KV8%
For TP.4 I(sense) = 234.4/80 or 2.93 amps. K8

Adjustments can be made to the PC board contrfie¢he adjustable resistor potentiometers found
on the PC board. (Reference resistors labeled RG3, R47, R34, and R21.)
NOTE
R73 controls the last load step circuit. (i.ethé Load Bank has five
load steps, R73 controls the fifth load step.)
The potentiometers should be adjusted such thdasihéoad step is the first step to be “shed”.

In this example, R60 = TP.1

R47 =TP.2
R34 =TP.3
R21=TP.4
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The “trip point” value = I(sense) can be applieth® controller terminals J1 and J2, using a sépara
current source.

There are two methods of field adjusting the tgmp of the current sensing relays:
e Method 1 - Using a separate (0-5 Amp) current@without the current transformer

e Method 2 - Rough adjustment (Approximation Method

Method 1- Using a separate (0-5 Amp) Current Source witl@wurent Transformer

1. Disconnect all sources of power to the Autacladad Shed Controller. (Control voltage
and current sense input)

kkkkkkkkkhkkkhkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkk *kkkkkhkkkhkkkhkk

WARNING
When disconnecting the current transformer, thersgary terminals

must be shorted. The secondary of an unshortedrturansformer
can exceed several thousand volts.

kkkkkkkkkkkkhkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkhkkkkkk *kkkkkkkkhkkkhkk

2. Apply 120 VAC, 60 Hz control power J1(10-18g¢é schematic).

kkkkkkkkkhkkkhkkkkkkkkkkkkhkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkk *kkkkkhkkkhkkkhkk

WARNING

There is lethal high voltage within the control lescire.

kkkkkkkkkkkkhkkkkkkhkkkhkkkkhkkkkkkkhkkkkhkkkhkkkkhkkkkkkkkk *kkkkkkkkkkkhkk

3. Using a controlled current source, apply thgpaint current (from secondary current
calculation) to Controller terminals J1(1) and J1(2

4. Turn the relay knob labeled THRESHOLD pastttlpgepoint; then decrease until the relay
trips on, indicated by LED illuminating.

5. Reconnect all wires previously removed.
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Method 2 - Rough Adjustment

NOTE
Adjustable potentiometers on the controller boaaieha % scale
reference that directly relates to the currengrné®), delivered from
the current transformer used to monitor the bugdoad. Refer to
Secondary Current Calculation in Trip Point Section of this
manual. The scale is based upon a 5 amp input.

Samp = 10% Dial Setting
1.25amp = 25% Dial Setting
25amp = 50% Dial Setting
3.75amp = 75% Dial Setting

5.0amp = 100% Dial Setting

With all power removed from the Load Bank, calcelatch desired Trip Point and adjust the
potentiometers (R21, R34, R47, R60, R73) in ordechieve a rough adjustment controller setting.

NOTE
The current sense relay settings must be set segjlen It is
extremely important that the sequence be correxcuse the current

sense relays are interlocked by the previous r&aysult the factory
at 216-573-7600 if unsure of proper adjustment.
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SECTION V

MAINTENANCE

To provide long equipment life and to reduce thende of electric shock, fires, and personal injury,
good maintenance procedures must be used. Befereicing, review the SAFETY
CONSIDERATIONS section of this manual.

The following are examples of scheduled maintenpreeedures. These examples are not intended

to be all-inclusive but must be accomplished tontan the equipment in a good, safe condition.
All maintenance work must be done by qualified perel only.

kkkkkkkkkkkkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkhkkkkhkkkkhkkkkkkkkk *kkkkkkkkkkkkk

WARNING
Personal injury from electrical shock or from thevimg fan blade
may result if ALL sources of power are not discarted. Refer to
the SAFETY CONSIDERATIONS section of this manual.

Eye protection should be worn when cleaning thet wuwih
compressed air.

kkkkkkkkkkkkhkkkkhkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkkkhkkkkkk *kkkkkkkkkkkkk

DAILY
1. Remove any restrictions to the airflow throdigé Load Bank.
2. Check the screens to make sure that no oljjeets blocked or entered the openings.
3. Verify that the airflow is in the proper ditem.

4. Assure that there is no recirculation of thkaaist air through the Load Bank.
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THREE MONTHS
1. Remove the access panels and screens, arettribe load resistors for mechanical
breakdown which is demonstrated by excessive sgggfithe elements. Replace worn
resistor elements with new resistor elements asines)

2. Inspect for broken ceramic insulators. Repkaty broken or cracked insulator with a new
ceramic insulator.

3. Inspect for loose hardware or loose connestidrighten where required.

4. Inspect all connections for oxidation or cerom. Clean the connection or replace the
hardware where required.

5. Inspect all magnetic contactors to make sbaé the contacts are not severely pitted or
corroded. The contacts must move freely and bpgolpseated.

6. Clean all dirt and debris out of the Load Baiikis can be accomplished by blowing the
inside of the units with clean, dry compressedramt to exceed 40 PSI). Eye protection
should be worn when cleaning the Load Bank with pa@ssed air.

7. Inspect all the wiring for any sign of insutet failure.

8. Replace all access panels and screens. Tightine fastening hardware securely.

9. Check the indicator lamps on the Control Panel

ANNUALLY

The blower motor should be lubricated per the matanufacturer's requirements and specifications
on the motor nameplate.
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SECTION VI

REPLACEMENT PARTS LIST

INTRODUCTION

The parts list in this section contains the desionp quantity required, and Avtron part numbers fo
each listed part. The list also includes, whe@agpriate, the manufacturer's name and part number,
as well as schematic reference designators tatédeibparts identification.

NOTE
Every effort has been made to ensure the accuf#ug information.

However, changes are sometimes necessary andns\is the parts
list may be made at any time without notice.

REFERENCE DESIGNATORS

Service personnel may use this parts list alonp thié Avtron system schematics to identify and
order replaceable parts. The reference designatrescarefully selected and matched to those on
the schematic diagrams and equipment to simpléytbubleshooting and repair process.

NOTE
When ordering replacement parts, be certain tce sta¢ part's
description, Avtron_part number, and the schemagiference

designator number if one is available. Also ineldde model and
serial number of the equipment.
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Replacement PartsList

Avtron Outdoor Resistive Load Bank ¢ Part Numb8H50 969209

REPLACEMENT PARTS LIST

SCHEMATI C AVTRON Qry/
REFERENCE DESCRI PTI ON P/ N UNI T
AVTRON MODEL LSH LOAD BANK, OUTDOOR LSH50-
969209
. SCHEMATI C 970967 REF
. CONTROL PANEL D33873-1 1
R100 .. RESI STOR, 100K 110048 1
F1 ..FUSE, 5 A, 600 V 324475 1
XF1 . . FUSEHOLDER 324985 1
DS1, DS3 .. LI GHT, | NDI CATOR ( AMBER) 329681 2
DS2 .. LI GHT, | NDI CATOR ( RED) 329682 1
K99 .. RELAY 350539 1
S4-7,19, 20 ..SWTCH, TOGGLE 360589 6
s23 .. SWTCH, PUSHBUTTON ( RED) 361873 1
S22 .. SW TCH, PUSHBUTTON ( BLACK) 361874 1
K1- K4 . RELAY B14795 4
S15 .SWTCH, TEMP 363240 1
D . RESI STANCE ELENENT A28608- 1 6
E . RESI STANCE ELENENT A28608- 2 12
F . RESI STANCE ELENENT A28608- 12 6
F203- F205 . FUSE, 4A, 600V 324263 3
F11-16 . FUSE, 40A, 600V 324419 6
XF203- 205 . FUSEHOLDER 324997 1
XF11- 16 . FUSEHOLDER 324660 2
B1 . MOTOR 341490 1
K72 .RELAY, QL 350991 1
K98 . RELAY 350539 1
K71 . RELAY 351687 1
HR1 . HEATI NG ELEMENT 352026 1
S12 . CURRENT SENSOR 362082 1
s11 .SW TCH, TEMP 363099 1
.| MPELLER, FAN 406084 1
XK72 . SOCKET, RELAY 408369 1
. TUBE, | NSULATOR AVT-411141L 240
. TUBE, | NSULATOR AVT-41114p 24
. TUBE, | NSULATOR AVT-41118[L 48
. TUBE, | NSULATOR AVT-41118p 96
.PIN, SPRING CLIP 461159 48
. SPRI NG, COVPRESSI ON 473042 48
S13, S14 .SWTCH, TEMP 491021 2
. CONTROL TRANSFORMER C25672- 4 1
T1 . . TRANSFORMER 370654 1
F210, 211 .. FUSE 324453 2
XF210- 212 .. FUSEBLOCK 324998 1
F212 . FUSE, 5A, 600V 324211 1
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LOAD BANK [SH 969209

REVISIONS

ECN NO.

REV

DESCRIPTION

DATE  |APPROVED

TB11 F203
BLOWER INPUT 2 AT B Lrsy (T ENE
|
480 VAC, F204 4A |
3 PHASE, 60 HZ, Y Yy 5 LZ:\% ITQL2
4A i
1.4 AMP _ A%B 3L T3/6\13
[
IA K71
(MS)
* ’ ’ ’ » * ' »
iy PN Y fiy A A A & A & A
— e e — e e — - — —-- -—-- e — e — - ] B B B B
| : : 0 B B B
+——@—+To SHT 3 A101[P1(11)] S N K1 KD K3 K4
| K71 K98 tOPART OF (s Lor PART OF oAt (K11AY (K124
! 0 ! ' |OAD SHED 2V v FNE STEP YD T e A A A A
| PART OF /oen | A A OPTIONS 11 D agsl A A A
\ , D34485-3 _ . .
L0AD SHED W<°U) X09011— (o2 - | | | s | = | @
OPTIONS 7 | e | | | 15 | B | B SART OF |
54 0R5 | 95 | | i i < < =< LOAD SHED
A29011—  &-===T0 SHT 3 A101[P1(12)] K72 — - -—-- e — e — e — -
HR1 | | | | | o " e OPTIONS
| 96 0.T. 0T 0T I/ | | |
I I 1 ol I N I I I I 1 — — — 3 4_ OR 5 1
| | /6\ K50 /6\: A oo oo oo [0 | | | | o o 2 A29011— !
2 i 778 L S22 S13 S14 S15 i i i S S S
. ! i | sy (1s)  (T9) | | | v E ] B | E |
____________________ S IS S W ) S
| : AR 78 Al AL A
TB11 [1] [2 [oND| 5] [+ [ | g | [9] [10] (1] [12] i3]  Tie] __115] [f6] _[i7] __Ti8] _Ti9]
— | o | i i :\ | | | | | | | | | |
HEATER INPUT _|  —===-- L — 7T - | i | SEE NOTE 4 | | | | | | | | | |
120V, 100 WATT | —————- B e - __ TRANSFER | | | | | | | | | | |
_ I I SEE NOTE 5 ! CONTROL I | | | | | | | | |
| | | I LOAD DUMP | | | | | | | | | |
CONTROL POWER | HI -=—=—- ¢ o ~ LOAD DUMP % MANUAL | | | | | | | | | |
120 VAC, T PH | LO -———-- A + | | AUTO MODE | MODE | | | | | | | | | |
60 Hz OND ——————bmm Y SEE NOTE 4 | | SEE NOTE 3 | | | | | | | | | |
— | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
TB1 [ 1] | 2 [oND] | 5 | Iflv‘l | 7 | 8 | [ 10| [ 11] |12 ] [13] [14 ] [15 ] |16 | 117 ] |18 | [ 19|
A - - - - BLOWER AR A | | |
POWER | | |
CONTROL PART OF AUTO ! CALURE |18\ | | |
POWER | GND ILOAD SHED ON | ! DS3 DSY 1 . -J» -4 . NN
A DS 3ozﬂé)RN% DS30 ! n K@ | | |
F N ’ Y B 1] A PART OF | | |
5AD AmB N | A2901T- b 8 1A [E] 0 ' FINE STEP 2813 zdl) 2613 2 2 2 2
8 ! G0 /N T AN AN OPTION #16 \"g1 \sp \'s3 “sa Vss VUse Vs
' ’ £ | | D34485-3
| Lo Rion ; o R100 . i 1 1 1 1 1 1
I | —
CONTROL | | I o L |
POWER | 1 ! - 7 = - T
|9 I P — START | | |
T — e AT g0 U
430)/0 4 | ! == - == | 10/0 2 | | | |
. | | °
S19 i | " 2° 4 520 | KW 2KW  2KW SKW 10KW  10KW  25KW |
| == T0 SHT 2 M1(L+
4— REMOVE JUMPER AT TB1(5-7) AND TB11(8-9) FOR AUTO | LOAD STEPS
OPERATION WHEN INSTALLING LOAD SHED OPTION. R —T0 SHT 2 MI(N-)
3— FOR REMOTE LOAD DUMP _
INSTALL N/C CONTACT. OTHERWISE INSTALL CONTROL PANEL D538/~
INTERCONNECTION WIRE. SESIGNATION. CODE
)— — — — DASH LINFS REPRESENT CUSTOMER WIRING.
——— SOLID LINES REPRESENT AVTRON WIRING, ML — DENOTES MASTER LOAD (S20)
1— WIRE CODE: MS — DENOTES MOTOR STARTER (K71)
~ OL — DENOTES OVERLOAD RELAY (K72)
DENOTES WIRE TO BE BLACK #16 AWG (PN 390008) TS — DENOTES OVERTEMP SWITCH (S13,514,&S15)
/i\ — DENOTES WIRE TO BE WHITE #16 AWG (PN 390008) 5 )5 nennTES TWO RESISTANCE ELEMENTS IN PARALLEL
A — DENOTES WIRE TO BE GREEN #16 AWG (PN 390008) g— FUSE REPLACMENT CHART: o o o o
— DENOTES WIRE TO BE WHITE #22 AWG (PN 390001)  CONTROL il 1l 3[g 1l6
F1,F212 — 600V FAST ACTING, CLASS CC, 200 KAIR | o |
DENOTES WIRE TO BE WHITE #22 AWG (PN 390001)
- _ _ | | | |
F100-FI02,F210F211 - 600V, TWE DELAY, CLASS CC, 200 KAR & 2 (e SR ™ ol vsiio| (fpJAVTRON st o
— DENOTES WIRE TO BE #14 AWG (PN 390011) LOAD ’ ’ ’ ’ ’ Al 1l4 i 1l4 o o ATIN TOLERANCES: 0 AN%E155i1° CHECKEIfJ) “RANK| 1/31/13 7 LOADBANK CLEVELAND, OH 44125
DECIMALS .XX£. XXXE . .
— DENOTES WIRE TO BE #10 AWG (PN 350016) ALL LOAD STEP FUSES ON SHEETS 2 & 3 ARE 600V, FAST ACTNG, 1 - | e o ot oD 1O AN ENG AR SCHEMATIC/INTCON X
SWITCH CONFIGURATION SWITCH CONFIGURATION OTHERS OR USED FOR ST PR PS C.KULBAGO| 2/1/13
— DENOTES WIRE TO BE #8 AWG (PN 390019) CLASS T, 200 KAIR. REAR VIEW OF SWITCH REAR VIEW OF SWITCH MANUFACTURING PURPOSES | "o = [ SH969209 S CATE PR APVD PEO\SE.)UTICH 21113 DIAGRAM PSF
<‘> ~ DENOTES WIRE TO BE #4 AWG (PN 390021) 3 FOR REWOTE LAD DUMP 1N ALTO MODE, ADD N/C SWITCHE_S_S1 59 8_19_& 520 _S;VITCH SgO_ &TSSEUNTTTSFE e NEXT ASSY USED ON COAT PER PS SCALE 1/1 CAGE NO. [DWG. NO SHEET R?V
CONTACT IN SERIES WITH TRANSFER CONTROL CONTACT. -9, - JOWG. No.
UNLESS OTHERWISE SPECIFIED THE ABOVE NOTES APPLY AVTRON LOADBANK. APPLICATION g?ﬁggm PER MODEL LSH 6J744 970967 1o 3] -




LOAD INPUT A
FOR KW (SEE CHART)
480 V. 3 PH, B
60 HZ
USE COPPER C

CONDUCTORS ONLY
RATED AT 75°C

— 10 LOAD STEPS

LOAD BANK LSH 969209

A B C
© © ©
el msl] el
500V | 600V| 600V
@ © © ©
EIEAT T
—~ k4= — —
13 T V. 13
@ © © ©
B5 BI6L___ A4 A5

A B C
© © ©
=F F12 F13
40ASS  40AE]  40A,
s00v [\ 600V [\ 600V
KT R s | A ) A ] At VA V] A ] /
K - —~ k2= - — K3 - —
T V. 13 T V. 13 T V.
A A A @ @ @ @ @
oain AL a3l sl a7l ael ol B B3

MINIMUM
: CHART
OPTION # |METER OPTION] C.T. RATIO
. 20 D34486—1 100:5
! METER OPTION (SEE CHART) . 2311857 200
22 D34486—3 300: 5
: 23 D34486—4 500: 5
: _ CT1 _
o =~ (SEE CHART)
A 3
: AN 1A\
LOAD INPUT — | B L 70 LOAD STEPS
CT2
| - ‘ o =——— (SEE CHART)
b O
| - A2 A -
: F1oo[j
1A
B A
: F?21[j
B A
| el
| A A
' tB11[22] [23] [24] [25] [26] 27
AN |AN | AN AN 1A AN
: TB1[22] 23] [24] [25] [26] [27
: /B\ /B\
|
: /B\ AN
: FROM TB1(5
SH$%|—+
: FROM TB1(2) =[N
! SHT 1 A — M1
= RS485 Sﬁ
! . ://b A+
£\ Y
1 C LO
; ol [Tp] [Tc
e o6

I
I
SEE SHEET 1 FOR NOTES AND WIRE CODE |

UNLESS OTHERWISE SPECIFIED THE ABOVE NOTES APPLY

FORM 832D2-LB, 2/20/2012

NOTE: WIRES FROM BUS BARS AB, & C TO FUSES ARE ALL INDIVIDUAL RUNS.
BOLD LINES FROM FUSES INDICATE DIRECT CONNECTION TO RESPECTIVE

I—__ _gKW —I__ N I—__ 1OP;VQQ__ _I—_ __1OKW g_ 1 I—__ ;5_KW Q__ )

BUS BARS.

REVISIONS

ECN NO| REV

DESCRIPTION

DATE

APPROVED

THIS DOCUMENT CONTAINS
PROPRIETARY INFORMATION OF
AVTRON LOADBANK AND MAY
NOT BE DISCLOSED TO OTHERS
OR USED FOR MANUFACTURING
PURPOSES WITHOUT THE
WRITTEN CONSENT OF AVTRON
LOADBANK.

JAVTRON

7 LOADBANK

6255 HALLE DRIVE
CLEVELAND, OH 44125

SCALE

1/1

SCHEMATIC/INTCON

DAIGRAM

MODEL

LSH

CAGE NO.

0J/44

DWG. NO.

970967

SHEET

REV




I A CT10 I
! LA P — R !
GENERATOR C@———: ————————— - oo MAIN
O\ D I B :
LOAD i i
! BANK | | :
! i | SEE NOTE 4 :
TB11[31 32
| |
| |
: K51 :
47713
| I e T D T _i |
! P17 N 74 5 | !
|
|
! J U 2 5 | |
1 : 1
|
|
|
I l I
1 I 1
#2 J110 1op1i £\ —— FROM SHT 1 TB11(GND)
|
l N < [3 AW OW 11 11%—«— FROM SHT 1 TBI1(2) 1
A PC BOARD ASSY A22829 |
+—KG5 [5 LOAD SHED CONTROLLER 12|12 >—==—+—=— FROM SHT 1 TB11(6)
VN .
1 0—'<7 7 1
|
|
l ) s
1 I |
1 : 1
i J2 |2 4 6 8 10
I I I
| I |
| P2
L
: |
: T0 T0 T0 T0 T0 !
: TB1( ) TBI( ) TBI( ) TBU( ) TBI( ) :
| |
! A101 (P2) !
PC BD.
: s 4 6 8 10 :
: OPTION, & WIRE FROM ABOVE POINTS TO LOAD BANK (TB11) :
| A29011-1 17 | 18 | 19 | NC | NC | 45KW CONTROL ,
! A29011-2 17 | 18 | 19 | 20 | NC | 95KW CONTROL :
A29011-3 17 1 18 | 19 | 20 21 [145KW CONTROL
| |
1 1
4, DASHED LINES REPRESENT CUSTOMER WIRING.
. 3. ADJUST VARIABLE RESISTORS ON PC BOARD A101 (R26,R39,R52,R65 & R78) :
' TO 3 SECONDS, ADJUST (R14) TO 5 SECONDS. !
2. ADJUST VARIABLE RESISTORS ON PC BOARD A101 (R21,R34,R47,R60 & R73)

I PER PROJECT NOTES. I
' 1. ALL WIRING TO BE BLACK #16 AWG (PN 390008) UNLESS OTHERWISE NOTED.

SEE SHEET 1 FOR NOTES AND WIRE CODE

UNLESS OTHERWISE SPECIFIED THE ABOVE NOTES APPLY

FORM 832D2-LB, 2/20/2012

13

e — e — e — -
TB11 F203
| BLOWER INPUT  [Z8 A8 L IT1L1
|
208-240 VAC, F204 .,  4A |
| SPHASE, 60 HZ, [0 AT T¥° L2}, ITzz
| 2.8 AMP A o5 |
A B L3t T3 L3
OPTION #29 [30 il
! A29016 4A ?ﬁg
.
e — e — e — -
TB11 F203
' BLOWER INPUT 28 AT B L ) T U
575 VAC, (F204 o 4A |
3 PHASE, 60 HZ, |29 —|| ||B LZI\‘I IT2 Wi
4A |
) AT A2098 130 T3 L3
OPTION #32 [0 I, N
' A29019 % <77

L .
—--
BLOWER INPUT

L .
—--
BLOWER INPUT

220 VAC,
T PHASE, 60 HZ,

L.

(MS)

29

110 VAC,

T PHASE, 60 HZ,
12.8 AMP

OPTION #25

A29012

TB11 AlFZOB B L1

A

|
208 /B\

30

(OL)

TB1

1

29

6.4 AMP

OPTION #26

A29013

30

REVISIONS

ECN NO| REV

DESCRIPTION

DATE

APPROVED

10
1B

SHT 1
11(29)

F212
oA

600V 5

OPTION #10 C2567/2-4

CONTROL TRANSFORMER

TO SHT 1
B11(1)

480/120V

. TO SHT 2
| | I
| | _ :
| A 5 C OPTION #16 D34485-3
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