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DESCRIPTION

Simplex Load Banks are precision test
instruments specifically designed to ap-
ply discrete, selectable electrical load to
a power source while measuring the re-
sponse of the generator to the applied
load. They also provides a means for
routine maintenance exercise to assure
long term reliability and readiness of the
standby generator. Exercise Load Banks
eliminate the detrimental effects of un-
loaded operation of diesel engine gen-
erators,

The cabinet on this Load Bank is rated
NEMA Type 3R outdecor weatherproof.

Power source testing is accomplished
by applying resistive load steps at unity
(1.0) power factor.

Load application is by magnetic
contactor. All load branch circuits are
protected by 200,000AIC class-T fuses.

Operating controls are [ocated on Local
and Remote Control Panels, The Con-
trol Panels contain printed circuit boards
with 24VDC components. DC control
power is supplied to the printed circuit
beards by a 24VDC power supply lo-
cated in the Load Bank. Common ser-
viceable components include Control
Fuses (CF1-CF2), Load Application
Fuses (F1-F75), and Power Supply
Fuses (FU1-FU3}. Lamps on the con-
trol paneisindicatetheLoad Bank oper-
ating status. Control priority is deter-
mined by the “Load Bank Mode” selec-
tor switch; Off, Local-Manual, Local-
Auto (NA), Remote.

/A WARNING A\

Never operate or service a Load
Bank that is not properly con-
nected to an earthground.
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SPECIFICATIONS

Capacity: 1250KW @ 1.0 PF

Voltage: 480VAC, 3p

Caonnection: 3-Wire

Frequency: 60Hz

Fan Power: Internal 480V

Control Power: Internal 120V
Transformer

Coocling: Forced Air

Airflow: 26,500 CFM

Maximum Air Intake Temp.:  120°F

Nominal Air Temp. Rise: 142°F Nominal

Temperature Rise: °F = _KWx3000

CFM
Duty Cycle: Continuous
Serial Number: 55819-04-43
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The Local Control Panel contains
the following components:

1. Power Available, Local Main
Run, Local Auto Run {NA),
Remote Mode, Remote Dis-
connect, Load Dump Bypass,
Normal Operation and Cooling
Failure indicator lamps

. Lamp Test pushbutton

. Auto Load Dump switch
. Local Manual Control

. Load Bank Mode switch

. Master Load and load step
indicaor lamps and switches

(o2 B4 - S S R (]

The Remote Control Panel contains
the following components;

1. Control Power switch

2. Cooling Féilure and Normal
Operation indicator lamps

3. Master Load and load step
switches

The “Power Available” lamp illumi-
nates when the Load Bus is ener-
gized and Control Power is sup-
plied to the system. The "Normal
QOperation” lamp illuminates when
Control Power is available and the
Cooling System is operating prop-
erly.
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This Load Bank is protected against
cooling failures {loss of cooling air flow,
high intake or exhaust air temperature
which could damage the Load Bank or
present a safety hazard to the opera-
tor). When a cooling failure occurs the
automatic safety featuresin the Control
System immediately remove the load
from the load source. The malfunction
imust be corrected and the system must
be reset by turning the Load Bank “Off"
then “On” before the load can be re-
applied. )

AWAkMNG AN

ifafailure occursthe correspond-
ing lamp will illuminate and the
load will be de-energized. Be-
fore reapplying a load, the fail-
ure must be corrected and the
system must be reset by turning
the Load Bank “Off* then “On".
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HEERDEE

The Load Bank consists of three princi-
pal systems:

1. Control System
2. Cooling System
3. Load System

CONTROL SYSTEM

The Caontrol System allows the cperator
to apply adesired load to the test source
and measure the response of the test
source to the load. This system also
contains the circuitry utiiized to discon-
nectthe Load Bank fromthe test source
in the event of cooling failures and/or
improperly positioned operating con-
trols. The Load Bank Control System
compenents are located on the Local
Main Logic Control Panel (CP 1} printed
circuit board.

Control power (120V} Is supplied to the
inputofthe 24VDC powear supply (DCS)
via the control power transformer {T1).

The 24VDC output of DCS is applied to
the Local and Remote Main Logic Con-

tral panel circuit boards. 120V control

power is applied to the coil of the Fan
Motor Contactor (FMGC) through termi-

nal TB'A’ 17 of the Main Logic Control
Panel printed circuit board. Fan power
is applied to the Fan Motor (MOT)
through the Disconnect Switch (DSW),
the Fan Circuit Breaker (FCB} and the
Fan Motor Contactor (FMC) contacts.

COOLING SYSTEM

Resistive Load Elements are cooled by
a forced air system consisting ofa 42"
fan blade directly driven by a 10HP,
TEFC motor, creating a 26,500 CFM.
The fan motor is energized by a 3 pole,
35A-resistive, 600VAC cantactor and
protected by a 100A frame, 20A trip, 3
pole circuit breaker.

/N\WARNING A\

Always remave all power from
the load bus and all fan/control
power before servicing the Load
Bank. Never operate orservicea
Load Bank that is not properly
connected to an earthground.

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314  217-525-6995 (24 Hr.) « Fax 217-525-7984
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LOAD SYSTEM

The Load System consists of indepen-
dently controlled resistive and/or reac-
tive load elements specifically desighed
for Load Bank systems. They are pro-
tected by 200,000AIC, 600VAC fuses.

Simplex Resistive Load Eilements con-
servatively operate at approximately half

the maximum temperature rating of the
alloy (1080°F vs. 1920°F). Forexample:

Alloy: FeCrAi

Ratings: 3333wW@120V
4170W@139V

Connections: 120V wye (208V),
138V wye (240V, 3p),
277V wye (480V, 3g),
240 deita (240V, 3p), or
480 delta {480V, 3a).

See Parts Legend Drawing for specific
elements used.

These elements are rigidly supported by
high-temperature, ceramic-clad, stain-
less-steel supports. Element-to-element
shortcircuits are virtually eliminated. The
elements areassembled indiscretetrays
which are assembledin a vertical “stack”.
Each tray is independently serviceable
without disturbing adjacent trays.

PRIMARY INSPECTION

Preventative visual inspections of the
shipping crate and Load Bank is ad-
vised. Physical or efectrical problems
due to handling and vibration may oc-
cur. Never apply power to a Load Bank

- before performing this procedure. The

following Nine Point/30 Minute Inspec-
tion is recommended before installa-
tion, as part of the 50 hour / 6 month
maintenance schedule and whenever
the Load Bank is relocated:

1. If crate shows any signs of damage
examine the Load Bank in the corre-
sponding areas for signs of initiat
problems.

2. Check the entire outside of the cabi-
netfor any visual damage which could
cause internal electrical or mechani-
cal problems due to reduced clear-
ance.

3. Inspect all hinged panels and doors
tor smaoth and safe operation, try all
iatches and knobs.

4. Rotate and push all switches through
all positions to ensure smooth opera-
fion.

5. Check cocling system by inspacting
fan motor and blade. Slowly rotate
blade by hand and note clearance of
blade tip through its rotation near the
housing. Observefree rotation of mo-
tor shaft.

6. Inspect all relays, timers, and control
modules by opening all accessible
panels. Make sure all components are
secure in their bases and safety bails
are in place. Spot check electrical
connections for tightness. Ifany loose
connections are found inspect and
tighten all remaining connections,

7. Examine all accessible internal elec-
trical components such as fuses,
contactors and transformers. Check
lugged wires at these components,

8. Inspectbottom of crate/enclosure for
any components that mayhave jarred
loose during shipment such as indi-
cator light tenses, switch knobs, etc.

9. Visually inspect elerent chamber for
foreign objects, broken ceramic in-
sulators, mechanical damage.

if any problems are observed
during Primary Inspection call
the Simplex Service Manager at
217-525-6995 (24hrs.)

Simplex, Inc., 1132 N, MacArthur Bivd., Springfield, IL 62702-2314 + 217-525-6995 (24 Hr.) « Fax 217-525-7984
© 2004 Simplex, In¢. All Rights Reserved. » Printed in the USA. « www.simplexdirect.com




SIMPLX

LOAD BANK MANUAL « Mars 1250 UL « W.Q. 55819 + page 6 of 16

INSTALLATION

LOCATION

Nema-3R Load Banks are intended for
outdoar instaltation. The load elements
inthis Load Bank are cooled by aforced
air system which discharges through
the top of the cabinet. This Load Bank
will produce a |large quantity of exhaust
gir. Location of the Load Bank is of
prime importance and should be done
by trained personnel. It is one of the
most critical factors involved in safe
pperation. The Load Bank must be po-
sitioned andinstalled accordingto large
airflow requirements,

« There mustbe a minimum clearance
of 6 feeton all other sides of the Load
Banks.

« Load Banks installed indoors must
be equipped with an exhaust air duct
of minimum back pressure (supplied
by others)which routes all Load Bank
hot exhaust air outdoors.

= Never install any structure or object
at any height above the Load Bank.

» Always locate the Load Bank in a
secure area accessible by trained
personal gnly.

+ lJse the eyehooks and forklift chan-
nels provided to position the Load
Bank. '

» Never move the Load Bank with the
exhaust hood attached.

« Never point the exhaust at a nearhy
surface or object which may be ad-
versely affected by high temperature.

« Never operate the Load Bank in a
confined space without regard for
adequate intake of air and provision
for exit of high temperature exhaust.

+ Consider that the Load Bank and a
nearby generator set may have to
compete for cooling air.

» Never bounce hat exhaust air off
nearby chjects and allowitto recircu-
late through the cooling system.

«" Neveroperate the Load Bankin prox-
imity to a sprinkler system.

Failureto properly instalithis Load Bank
may result in substantial damage to or
the destruction of the Load Bank, adja-
centequipmentandthebuilding in which
the Load Bank is installed.

PROCEDURE

1. Confirm the test source is properly
grounded and ground the Load Bank
to its own independent ground.

2. See Remote Panel Drawing 478D-
138338A. Using siots pravided mount
the remote control panel to the de-
sired location and ground ittoits own
independent ground.

Caution: This panel is energized
{24VVDC)whenever the Load Bankis
in operation.

3. Confirm all load command switches
are in the “Off" position.

4. Confirm the Fan Circuit Breaker
(FCB) is in the "Off” position,

5. See Controf Section Drawing 478-
138330:

a. Cable the load source to the Load
Bank as shown. Consult NEC for
proper wire size.

b. Using copper wire #14 ar greater,
with atorque of 35in.Ibs_, connect
customer supplied Load Dump
contacts to TB'LD' 1-2 or place
the "Load Dump Mode" switch in
the “Bypass” position.

Load Dump Contact, open to dis-
engage, close to energize.

Simplex, Inc., 1138 N. MacArthur Blvd., Springfield, IL 62702-2314 » 217-525-6995 (24 Hr.) - Fax 217-525-7984
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c. If desired, using copper wire #14
or greater, with a torque of 35 in.
Ibs., connect customer supplied
cooling failure contacts. Dry con-
tacts are rated 10A @ 125VAC;
10A @ 28VDC.

Continuity between TB'CF’ 1 and
3 indicates Cooling Failure.
Continuity between TB'CF’ 1 and
2 indicates Normal Operation,

6. See Remote Control Drawing 478-
138331. Using copperwire #14 AWG
ar greater with a torque of 35in. Ibs.,
connect TB'R1 1-11 on the Load
Bank to the corresponding TB'RZ’
contacts on the Remote Control
Panel,

7. Place the Fan Circuit Breaker (FCB)
in the “On" position,

OPERATION

1. Place the “Load Bank Mode” switch
in the “Local Manual” or “Remote”
paosition,

2. Start-up generator or bring othertest
source on line,

3. Adjust power source voltage and fre-
quency.

4. Confirmtheillumination ofthe "Power
Available™ lamp.

5. Press the “Push to Run” pushbutton
to energize the cooling fan.

A false “Coaling Failure”lamp indica-
tion will be present until the coaling
fan creates sufficient airflow to close
the Fan Pressure Switch (PS). The
"Normal Operation” lamp iffluminates
and control voltage is supplied to the

" “Master Load" switch. With voltage
suppliedto the "Master Load” swilch,
the operalor is now ready to apply
load steps.

8. Verify the illumination of the “Nor-
mal Operation” lamp before pro-
ceeding.

7. Visually observe correctfan opera-
tion and investigate any unusual
fan related noises.

8. Check air intake for obstructions
and confirm positive air flow.

9. Select the desired load steps by
placing them in the “On" position.

10. Place the “Master Load” switch in
the “On" position.

This simuftaneously applies all of
the load steps which are in the “On”
position. )

Trim is achieved by flipping the foad
steps "On”and "Off'while the "Mas-
ter Load” is in the “On” position.

11. Adjust source voltage and load.
Monitor as needed.

LOAD DUMP

This Load Bank contains a Load Dump
feature which de-energizes all applied
load when customer supplied contacts
open. Normally closed to run, they are
rated at 2A @ 24VDC and should be
wired to TB'LD’ 1—2. When these con-
tacts open all applied load will be de-
energized and the load section will be
disabled. If desired, the cus-tomer may
install automatic transfer switch con-
tacts, a manual pushbutton or circuit
breaker for this use.

The operator also has the option of
bypassing these contacts and enabling
the load section by flipping the “Auto
Load Dump” switch to the “Bypass”
position. This disables the load dump
feature and illuminates the “Load Dump
Bypass” lamp.

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314 + 217-525-6995 (24 Hr.) » Fax 217-525-7984
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SHUTDOWN

1 De-energize the load.

2. Run the cooling fan for & minutes to
assure a thorough cool down of all
load elements (optional}.

3. Pressthe "Pushto Stap” pushbuttan.

FAILURE DETECTION

If a “Failure” occurs the correspanding
lamp will illuminate and the load will be
de-energized. Beforereapplyingaload,
the failure must be cofrected and the
system must be reset by turning the
Load Bank "Off" then "On”,

This is a permissive/energize-to-run cir-
cuit in which all safety sensors must
energize their control relays on normal
operation before load can be applied.
This systemincludes the following com-
ponents:

1. Time Delay Relay (TDR)

2. Intake Temperature Switch (INTS)

3. Exhaust Temperature Switch
(EXTS)

4. Pressure Switch (PS)

Thermocouple
Temperature Switch

The exhaust temperature network con-
sists of a type J thermocouple (TC) and
a solid state thermocouple sensor
(EXTS). The temperature switch has
been factory adjusted for precise Load
Bank over temperature protection un-
der normal operating conditions. Un-
usual operating conditions may require
field adjustment. The setpoint of the
Exhaust Temperature Switch (EXTS)
may be changed by ratating the adjust-
mentknob onthe variable resistor. Con-
sult the Simplex Service Department
217-525-6995 24h efore changin

the temperature switch setpoint.

MAINTENANCE

The Load Bank has been designed to
reguire minimum maintenance. All com-
ponents have been chosen for a long,
reliable life. Two basicintervals of main-
tenance are required: each operation
and every 50 hours or 8 months (which-
ever comes first).

EACH OPERATION

The airintake screens and louvers, fan
and cooling chamber, and exhaust open-
ings must be checked for any obstruc-
tions or foreign objects. Due to the high
volume of air circulated, paperand other
items can be drawn into the air intakes.
During Load Bank operation insure that
air is exiting from the top exhaust vent.

The load branches should be checked

for blown fuses or opened load resis-

tors. To check the fuses or load resis-

tors, operate the Load Bank from a-
balanced 3-phase source and check

the three line currents. The three cur-

rent readings should be essentially the

same. If a sizeable difference is noted

one ormote load fuses orload resistors

may have malfunctioned.

EVERY 50 HOURS
OR 6 MONTHS

Check the tightness of the electrical
connections. The expansion and con-
traction caused by L oad Bank operation
may result in loose connections. The
vibrations caused by the cooling fan
may also loosen electrical connections.
ifthe Load Bankis transported “overthe
road”, the electrical connections should
be checked for tightness at a shorter-
than-normaltime interval, See “Primary
Inspection”.

Simplex, inc., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314 » 217-525-6995 (24 Hr.) » Fax 217-525-7984
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MOTOR RELUBRICATION TIME INTERVAL

LUBRICATION for motors with regreasing provisions.

Motors are properly lu- NEMA Frame Size

bricated at the time of

manufacture. It is mot 140 - 180 210 - 360 400 -510
necessary to lubricate 1800 RPM | Over 1800 | 1800 RPM | Over 1800 | 1800 RPM | Over 1800
atthe time ofinstallation and less RPM and less RPM and less RPM
unless the motor has Standard 3yrs. 8 mo. 2 yrs. 8 mao. 1 yr. 3 mo.
been In storage for a _
period of 12 months or Severe 1 yr. 3 mo. 1 yr. 3 mo. 6 mo. 1 mo.
longer (refer to lubrica- Seasonal See Note 2.

tion procedure that fol-
lows).

Inspect the fan motor
supplied with your Load
Bank for grease fittings.
If the motor contains
grease fittings you must
lubricate the motor. If | Note:
lubrication instructions
are shown on the motor
nameplate, they will su-

end is hot.

Seasonal: The motor remains idle for a period of 6 months or more.

Standard: Up to 16 hours of operation per day, indoors, 100°F maximum ambient.

Severe: Greater than 16 hours of operation per day. Continuous operation under high
ambient temperatures (100° to 150°F) and/or any of the following: dirty, moistlocations,
high vibration (above NEMA standards), heavy shock loading, or where shaft extension

1. For motors nameplated as “belted duty only” divide the above intervals by 3.
2. Lubricate at the beginning of the season. Then follow service schedule above.

persede this general in-
struction. Belt driven cooling fans have
bearings which should be lubricated.
Bearings should be lubricated every 50
hours of operation or 6 months which-
ever comes first.

Lubrication Procedure

1. Stop motor. Disconnect and lock out
of service.

2. Remove contaminants from grease
inlet area.

3. Remove filler and drain plugs.

4, Checkfiller and drainholesfor block-
age and clean as necessary.

5. Add proper type and amount of

grease. Seethe Relubrication Time
Intervals table for service schedule
and Relubrication Amounts table
(see next page)forvolume of grease
required.

6. Wipe off excess grease and replace

filler and drain plugs.

. Motor is ready for aperation.

Warning: If mofor is nameplated for
hazardous locations, do not run mo-
tor without all of the grease or drain
plugs instailed.

/N\WARNING A\

If lubrication instructions are
shown on the motor nameplate,
they will supersede this gen-
eral instruction.

AWARMNG AN

For continued safety and for
maximum equipment protec-
tion, always replace fuses with
one of equal rating only.
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Grease Type

Unless stated otherwise on the motor
nameplate, the motars on this Load
Bank are pregreased with a palyurea
mineral oit NGL! grade 2 type grease.
Somé compatible brands of polyurea
mineral base type grease are:

« Chevron SRI #2

« Rykon Premium #2
+ Exxon Polyrex EM
* Texaco Polystar RB

TROUBLESHOOTING

This section is designed to aid the elec-
trical technician in basic Load Bank
system froubleshooting. All ofthe prob-
lems listed can be verified with a basic
test meter andfor continuity tester. For
safety reasons, when troubleshooting
Load Bank systems always remove all
test source power, fan/control power,
anti-condensation heater power, etc.

COOLING FAN MOTOR WILL
NOT OPERATE

1. Inoperative Fan Circuit Breaket
(FCB)

2. Fan/Control Power not available/in-
correct

3. Inoperative Fan Motor {(MOT)

4. Fan Motor Contactor (FMC) de-en-
ergized

5. Restriction of air {intake or exhaust)

6. Fan pressure switch inoperative

RELUBRICATION AMOUNTS
for motors with regreasing provisions.
NEMA Volume
Frame Size cu. in. (fluid o0z.)
140 .25 (.14)
180 .50 (.28)
210 .75 (.42)
250 1.00(.55)
280 ' 1.25(.69)
320 1.50(.83)
360 1.75(.97)
400 225(1.2)
440 2.75(1.5)
500 3.00(1.7)

/N\WARNING A\

Overgreasing is a major cause
of bearing and/or motor faiture.
The amount of grease added
should be carefully controlied.
Also make sure dirt and con-
taminants are not introduced
when adding grease.

/A WARNING A\

If motor is nameplated for haz-
ardous locations, do not run
motor without all of the grease
or drain plugs installed.

/A WARNING A\

Do Not allow the Load Bank to
operate unattended forextended
periods.

Simplex, Inc., 1139 N. MacArthur Bivd., Springfield, I 62702-2314 +» 217-525-6995 (24 Hr.) + Fax 217-525-7984
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COOLING FAILURE
INDICATED

Exhaust temp above EXTS setpoint:
1. Over temperature sensor failure
2. Fan failure

3. Air restriction (intake or exhaust)
4. Overvoltage condition present
Exhaust temp below EXTS setpoint:

1. Restriction of air
(intake or exhaust)

2. Fan pressure switch inoperative

3. Overtemperature sensor failure

TEST METERS DO NOT
OPERATE PROPERLY

1. Meter voltage switch failure
2. Meter multiplier resistor inoperative

3. Improper positioning of meter voit-
age selector switch

4. Currenttransformer or current trans-
former wiring failure

8. Test meter failure

6. Meter fuses open

SOME LOAD STEPS
CANNOT BE ENERGIZED

1. Inoperative load step switches
2. Open load step resistor(s)

3. Inoperative load step relays

4. Inoperative load step contactors

5. Open load step fuses

DRAWINGS AND
PARTS LIST

The drawings included in this manual
are the most accurate source of part
numbers for your Load Bank. When
ordering replacement parts for Simplex
Load Banks, always consult the Parts
DPrawing. When contacting the Simplex
Service Department always have your
work order and drawing number ready
for reference. The Work Order Number
and the Drawing Numbers are als¢ lo-
cated on eachdrawinglegend. A fypical
drawing legend and parts list is ilfus-
trated below.

SIMELX

SPRINGFIELD, ILLINOIZ

SCALE APFROVED 8Y :
DATE : 2/4/04

DRAWN BY i BC

REVISED :

RESISTIVE LOAD BANK

MARS—1250 UL

2 1 13014100 FMC
3 2% 13022500 C1-25

4 2 14013000 CF1,2

5 75 14086000 F1-75
6 1 15011500  [CF1,2]

72 78D44465C MLB'A’

1250KW,480Y,39,60Hz CONTROL
DRAWING MUMBER
W.O.# 55819-04—-43 478158330
ITEM QTY PART# DESIG DESCRIPTION
1 150 24299630 LR1-LR150 LOAD RESISTORS
8333W @ 240V
POWER-WEB

CONTACTOR, 3-POLE
35A-RESISTIVE, B0QVAC
120VAC,50/60Hz, 5VA COIL

CONTACTOR, 3-POLE
65A-RESISTIVE, 600VAC
120VAC,50/60Hz,14vA COIL

‘FUSE, TIME DELAY
2A, 600V, 200KAIC

FUSE, VERY FAST ACTING
70A, 600VAC, 200KAIC
FUSEBLOCK

30A, 60OV, 2 POLE
QUICK-CONNECT

MAIN LOAD BUS

0.25" X 3.00" X 30.50"
TIN PLATED COPPER BAR

Simplex, Inc., 1138 N. MacArthur Blvd., Springfield, IL §2702-2314 « 217-525-6995 {24 Hr.) * Fax 217-525-7984
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APPENDIX A - ABBREVIATIONS USED IN THIS MANUAL

Listed below are abbreviations of terms found on Simplex Load Bank Systems. When following a load bank
drawing utilize this guide to define abbreviated system and component names. As this is a master list, drawings

and text pertaining to your equipment may not contain all these terms.

AC-Alternating current

AlC-Ampere interrupting cur-
rent-maximum short circuit fault
current a component can safely
interrupt

AM-Ammeter

AMSW- Ammetar selector
switch-selects any phase for
current reading

CF-Control fuse

CFM-Cubic feet per minute-
used to rate fan air flow capacity
and load bank cooling require-
ment

CFR-Cooling failure relay-
normally energized relay in
cooling failure subsystem

CPC-Control power contactor
CPF-Control power fuse

CT-Current transformer- used in
metering circuits

DC-Direct current

EXTS-Exhaust air temperature
switch

FCB-Fan circuit breaker-circuit
breaker in series with fan control
power

FCVR-Fan control voltage relay-
normally energized relay on
relay sub-pane!

FM-Frequency meter-monitors
frequency of test source

FMC-Fan motor contactor-
controls power to fan motor

FMSW-Frequency meter switch

FPS-Fan power switch-used to
energize cooling system

GFB-Ground fault breaker

GBTR-Ground breaker tripped
relay

HVR-High voltage relay

Hz-Hertz-cycles per second,
measurement of frequency

IFCV-incorrect fan/control
voltage

INTS-Iintake air temperature
switch

K-Relay coil/contact designation
KVA-Kilovolt amperes
KVAR-Kilovolt amperes-reactive
KW-Kilowatts

KWM-Kilowatt meter
KWT-Kilowatt meter transducer
LLM-Louver motor

LMC-Louver motor contactor
LR-Load resistive element
LX-Lcad reactive element
L1-Line 1

L2-Line 2

L3-Line 3

MCB-Main circuit breaker
MDS-Main Disconnect Switch
MF-Meter fuse

MLB-Main Load Bus
MOT-Motor

NEMA-National electrical
manufacturer's association

ODP-Open, drip-proof-refers to
motar enclosure

OVR-Overvoltage relay-relay
used in overvoliage failure
system, located on relay sub-
panel

OLR-Overload relay-used for
motar protection

‘OTR-Overtetnperature refay-

used in failure system

PE-Power factor-in resistive only
loads expressed as unity (1.0),
in inductive lpads expressed as
lagging, in capacitive loads
expressed as leading

PAR-Confrol power available
relay-relay energized when
control power is available

PFM-Power factor meter

PS-Pressure switch-switch used
to detect fan failure

RR-Reset rel'ay

RTM-Running time meter-keeps
time log of equipment use.

TB-Terminai block

TDR-Time delay relay-relay
which times gut before contacts
change state

TEFC-Totally enclosed, fan
cooled-refers to motor enclosure

TEAO-Totally enclosed, air-
over-refers to motor enclosure

UPS-Uninterruptable power
source

V-Valtage
VSR-Voltage sensing relay

XCB-Reactive load controlling
circuit breaker

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314 « 217-525-6995 (24 Hr.) « Fax 217-525-7984
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APPENDIX B -
CALCULATIONS

& FORMULAS

The following calculations are used to
determine the actual kilowattload being
applied by the Load Bank, when line
voltages and currents are known (at 1.0
power factor).

3 Phase

1. Read &all three line currents and find
the average reading.

2. Read zall three line-to-line voltages
and find the average reading.

3. Multiply the average current times
the average voltage.

4. Multiply the answer of step #3 times
the square root of 3 (1.732).

5. Divide the answer of step#4 by 1000.
The answer is the actual kilowatts of
ioad being applied by the Load Bank.

Single Phase
1. Determine the line current.
2. Determine the line-to-line voltage.

3. Multiply the line current times the
line-to-line voltage.

4. Dividethe answerof step#3 by 1000.

5. The answer of step #4 is the actual
kilowatts being applied by the load
bank.

EXAMPLES

Using line veltages and currents:

3 Phase

Current Readings
A1 =249A
Az =250A
Ay= 254A

Average Current

Average Voltage

Kilowatts

Voltage Readings
Viz =481V
Vo =479V
Va1 = 483V

As+ Az + As
3
249+250+254
3

= 251A

V2 + Vs + Vagy
3

481 + 479 + 483
3

= 481V

Volts x Amps x 1.732

1000
481 x 251 x1.732

Single Phase

Current Reading:

1000

209.1KW

150A  Voltage Reading: 240V

Volts x Amps

Kilowatts

1000
150 x 240

1000

36.1KW

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, Il 62702-2314 + 217-525-6985 (24 Hr.) « Fax 217-525-7984
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The following calculations are used to
determine the amount of current when
the desired amount of Kilowatts is ap-
plied at 1.0 power factor.

3 Phase

1. Muitiply the desired amount of kilo-
watts to be applied by 1000.

2. Multiply the operating voltage times
the square root of 3 (1.732)

3. Divide the answer of step #1 by the
answer of step #2.

4. The answerof step #3isthe average
line current with the desired kilowatts
applied at 1.0 power factor.

Single phase

1. Multiply the desired amount of kilo-
watts to be applied by 1000.

2. Bivide the answer of step #1 by the
operating voltage.

3. The answer of step#2 is the average
line current with the desired amount
of kilowatts applied at 1.0 power fac-
tor.

The following calculations are used to
determine a step kilowatt rating at other
than a rated voltage. This is accom-
plished by referencing the load steptoa
KW value at a known voltage.

1. Determine the new unrated operat-
ing voltage.

2. Divide the new operating voltage by
the reference voltage.

3. Square the answer of step #2.

4. Multiply the answer of step #3 times
the reference kilowatt value of the
load step which the new kilowatt rat-
ing is desired.

5. The answer of step #4 is the kilowatt
rating of the load step at the new
voltage.

EXAMPLES
When desired amount of kilowatts is applied at 1.0 PF:
3 Phase
Applied: S0KW Operating Voltage: 480V
A _ KW x 1000
mperage = Volts x 1.732
_ 50 x 1000
- 480 x 1.732
_ 50,000
- 831.36
= 60.1
Single Phase .
Applied: 25KW Operating Voltage: 240V
A ~ KW x.1000
mperage = Volts
_ 25 x 1000
B 240
_ 25,000
N 240
= 104.2

Determining step KW at ather than rated voltage:

~ Applied: 80KW

Step KW

70.3

(Oper. Volt. + Rated Volt.)? x Applied KW
(450 + 480 x 80
9375 x 80

Operating Voltage: 450V
Rated Voltage: 480V

Simplex, ine., 1138 N. MacArthur Bivd_, Springfield, IL 62702-2314 » 217-525-8995 {24 Hr.) « Fax 217-525-7984
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FORMULAS _
Alternating Current Direct Current
Kilowatts 1 phase Volts x Amps x PF* Volts x Amps

1000 1000

3 phase 1.732 x Volts x Amps x PF*
1000

*Power Factor, expressed as decimal.
{Resistive Load Bank PF is 1.0}

Amperes 1 phase KW x 1000 KW x 1000
(KW known} Volts x PF Volts
3 phase KW x 1000

1.732 x Volts x PF

KVA 1 phase Volts x Amps
1000
3 phase 1.732 x Volts x Amps
1000
Amperes 1 phase KVA x 1000
(KVA known) Volts
3 phase KVA x 1000
1.732 x Volts
KVAR 1 phase Volts x Amps x V 1-PF2
1000

3phase 1.732 xVolts x Amps x \} 1-PF2
1000

Simplex, Inc., 1139 N. MacArthur Bivd., Springfield, IL 62702-2314 « 217-525-6995 (24 Hr.) » Fax 217-525-7984
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APPENDIX C - DRAWINGS

Title Drawing
Contiol e 47B138330

Remote Control .ee.ocvvvveeeceeeee...... 47B138331

I o T LR 47B138332
Strapping c.c.oovoveereeeeeeenn, o 478138333
Non-Standard Elements.................. 478138334
Parts Legend ........coceveevccevinne 47B13B335
Pictorial .............. e 7B8D86857B

“ Tray Layout ..........ccorivrrceeennnn. 47BD138336A

Subpanel ....coceeeiei e 47BD138337
Remote Panel ..............cccovvieeee. 47BD138338A
Nameplates .......ccoeeeeviv e 478D138339
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A LRI-LR150
8,333We240V
12GA, 0.081¢ WIRE
6.71 OHMS COLD
POWER-WEB

L 17,47 — !
| |
_—/'\/\/L.o__/\/\\/\__

EACH ELEMENT CUT INTO 2 PIECES
4,167wW B 120V

336 OHMS COLD

(300 PIECES TOTAL

(1302 PIECES W/1 STUD AND 1 RING
(156 PIECES W/2 STUDS
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CENGIN

ELEMENT PART OHMS
TYPE NUMBER -
A 24299630 6.71
INSTRUCTIONS;

ENGINEERING DEPARTMENT—
FILL OUT ONE OF THESE FORM
NON-STANDARD ELEMENTS,  Fl
AT LEFT AND TRANSFER ELEME
COMPUTE TOTAL WATTS FOR TH

TESTING DEPARTMENT-
MEASURE LOAD ELEMENT RESIS
EACH ELEMENT TYPE, MULTIPLY
LOAD BANK TOTAL WATTAGE., O
ELEMENT DATA ABOVE. FILL O
SIGN BELOW,

ENGINEER fB@

ENGINEER APPROVAL .

TEST TECH.




" ERING

TESTING

FOR ALL LCAD BANKS USING
D ELEMENT(S) USED IN TABLE
T DATA TC TABLE ABOVE.

LOAD BANK AND SIGN BELOW.

ANCE, CALCULATE WATTAGE FOR
TIMES QUANTITY AND CALCULATE
OMPARE TO ENGINEERING LOAD
T TABLE AT ABOVE RIGHT AND

TOTAL WATTS FOR LOAD BANK 1,250,000

VOLTAGE  WATTAGE QTY  TOTAL OHMS CALCULATED  TOTAL
WATTS 1 WATTS VIR WATTS
240 8333 150 1,250,000 '

TOTAL WATTS FOR LOAD BANK __

COMPARE

DISK S/N: 4472

SF’F!INGFIEL_Q/(LL[NOIS
MNBr: BC
[ 2/2/04 AEVISED: § -

RESISTIVE LOAD BANK
1250KW,480V,3¢,60Hz

WARS—1250 UL
NON—=STD ELEMENTS

W.0.# 55819-04-43

DRAWING NUMBER

475138354




L -}

355-FESISTIVE, 6Q0VAC
120VAC, 50/60Hz, 5VA COIL

3-POLE
65A-RESISTIVE, 6DOVAC
120vVAC, 50/60Ez, 14VA COIL

FUSE, VERY FAST ACTING
70R, 6DOVAC, Z00KATC

0.25™ X 3.00" X 30.50"
TIN PLATED COPPER EAR

0.25" X 3.00" X 34.75"
TIN PLATED COPPER BAR

0.25" X 3.00" X 35.00"
TIN PLATED COPPER BAR

0.257 % 4.00" X 10.50”
TIN PLATED COPPER BAR

0.25" X 3.00" X 12.25"
TIN PLATED COPPER BARR

600V, 6 LINE
$10-16BWG WIRE LUG SIZES

#10-16DMWG WIRE 1LUG SIZES

MOTOR, 10HP, 3¢, TEFC
208~230/460VAC, 60Hz
30.0-26.0/13.0A, 1750RPM

42"
26,500CFM @ L”SP, 8.8 BHP
1750 REM, 1-3/8"-dia

PRESSURE SWITCH, SPDT
DIFFERENTIAL SENSING
0.07-0.15"wC

ITEM QTY PART# DESIG DESCRIFTION
1 150 24299630 LRI-LRL50 LOAD RESISTORS
_\ B333W & 240V
_ POWER-WEB
—_— 2 1 13014100 BEMC CONTACTOR, 3-POLE
- 3 25 13022500 CL-25 CONTECTCR,
— 4 2 14013000 CF1,2 FUSE, TIME DELAY
28, 600V, 200KAIC
- 5 75 14086000 F1-75
_| 6 1 15011500 [CF1,2]  FUSEBLOCK
: 308, 600V, 2 POLE
= QUICK-CONNECT
_ 7 2 7BD44465C MLB A’ MATN LOAD BUS
— 8 2 7TBD44466C MLE B MAIN LOAD BUS
- 9 2z TBD44467E MIB™C' MATN LOAD BUS
:‘ 10 3 - 78D63693 [MLB] NEMA BUS CONNECTOR
:] 11 1 47BD63191 GND. GROUIND BUS
i
— 2 6 15400000  [MLB] ISOLATOR, GLASTIC
3600V, 2%
:] i3 2 25667000 TB'LD' TERMINAL BLOCK
TB'CF! 308,
. TB'CP"
:] : 14 2 25670006 TR'R1’  TERMINAL BLOCK
B R2’ 308, 600V, 12 LINE
'k] 15 1 . 24646015 MOT
1 16 1 13827600  [MOT] FAN BLADE,
] 17 1 25256500 P3

1
lHEINFORMAﬂON HEREON 1S THE PROPERTY OF SIMPLEX, INC,,
"AND/OR TS SUBSIDIARIES. WITHOUT WRITTEN PERMISSION ANY
COPYING, TRANSMITTAL TC OTHERS ANC USE EXCEPT THAT FOR
“YHICH T IS LOANED IS PROHIBITED.
22004 SIMPLEX, INC. ALL RIGHTS RESERVED.




ITEM QTY PART# DESIG DESCRIPTION

8 1 25309650 INTS INTAKE TEMP SWITCH
SPST, OPENS @ 125°F
128 B 240V

19 1 25309560 EXTS - | EXHAUST TEMP SWITCH
SET @ 75°F ABOVE N.O.7T.
i20v, 50/60Hz

20 AR 25512400 TC THERMOCGUPLE, TYPE J
(FOR EXTS)

21 1 50016500 DCS DC POWER SUPPLY
120VAC, 50/60Hz INPUT
24VDC OUTPUT

22 1 50000300 CP1 CONTROL PANEL, LOCAL
FRINTED CIRCUIT BCARD

23 3 14010000 * FUl-Fu3 FUSE, 2&, 250V
(COMEONENTS. OF CP1,

DCs) -
24 1 50010300 TD TIME DELAY RELAY
: 7 SEC DELAY ON OQPERATE
(COMPONENT OF CP1) ‘

25 1 12046310 FCB FAN CIRCUIT BREAKER
100A FRAME, 20& TRIP
3 POLE, 600V

26 1 25453500 T1 TRANSFORMER, S00VA
480/240:240/120

27 1 24827795 OLR OVERLOAD RELAY
3 POLE 600V
9-27A ADJUSTAELE

28 1 24829000 OLRX OLR AUXILIARY CONTACT

29 1 25317000 DSW DISCONNECT SWITCH
3P, 404, 4BOV, 20 HP

30 7 25301000 8§1-7 SWITCH
DEDT, TOGGLE
fA, 2BVDC

31 2 24258000 11,2 LIGHT-BASE
120V, PUSH SLD BASE
11/16", FOR T2 LAMP

32 2 24230000 [L1,2] LIGHT-BULB

: W, 24V, INC
T2-PSB

33 1 24280000 [L1] LIGHT-LENS
RED CONVEX FROSTED

3¢ 1 24274000 {L2] LIGHT-LENS

GREEN CONVEX FROSTED

DISK S/ 4472

SPRINGFIELD, ILLINQIS™

e ———————————

SIMEPELX:
SCALE 3 -
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APPROVED @rc-:‘#( oRawn_ BT BC
wmE: 2/6/04 | ‘% :
RESISTVE LOAD BANK ' MARS—1250 UL
1250KW, 480V, 39,60Hz LEGEND

DRAWNG HOMBER |
W.0.# 55818-04-43 478138335
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1.500 48,000 18.000 —ﬁ
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, - 1. BOTTOM
2. CONSTRU(
[ 1000
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LIFTING
PROVISIONS
(FOR TOP HAT ONLY>

49830 ————

LO&AD BANK
LIFTING EYES
RaAIM SHIELD
VENT SCREEN

FRONT VIEW

TION:
FORK LIFT TUBES 7GA HRS,

ALL HINGES, EXTERIOR FASTENERS,
HARDWARE ARE STAINLESS STEEL
EXHAUST HDOOD IS GALVANIZED SHEET STEEL,

PREPARATION

OLOR: ASA 49 GRAY
TTLE/CENTURION
(24702501>, PART A, B73A200,
(24702502, PART B, B73v200,
CENTURIDN POLYURETHANE
(247085007, BESWT11,
(247225000, B6SV700,

TE SHIPPING WEIGHT: 2,370 LBS TOTAL UNT
+ 1,800 LBS LDAD BANK
¢ 570 LBS 'TOP HAT

HOT AIR EXHAUST

{
7
!'."'I /f

g
& n.’/
l

F CONTROL COMPARTMENT AVAILABLE FOR CONDUIT ENTRY,

ALL WELDED FORMED STEEL FRAME, DOORS, PANELS AND SKID
CUTER SHELL 12GA HRS, BASE SKID,
CONTROL BOx AND DOBRS 14GA HRS, FAN/ELEMENT DOORS 16GA HRS
AND EXTERIOR

RIVETED

GRAY PRIMER
CATALYST

ASA 49 GRAY
CATALYST

______ - [ N L
[ 1|| C 1
. T wrd 8
I
N
B LOCAL CONTROL PANEL N
////ﬂ HINGED DOOR Pl PJ;,,ﬂ_-—~f-‘“’
. . . __,,FFJ‘*“F
DISCONNECT ~ RINGED DOORS —=cfIff & EE
SWITCH BOTH SIDES
R
LOAD SOURCE CONNECT [ONS g g:;
(3> NEMA HOLE PATTERNS ]
(12> . 562 HULES PER PHASE . commmooo || nonoo=sa
. -V || E=SEES=8 | e==28aad
SCREENED AIR INTAKE EESEE=== | SESEESes
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_J////" Se=gesas | GEsstses
CONTROL SECTION — H EE=s L= %%%
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L N 1 1,
— cOaL AIR
. CONDULT
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— . i.
Fﬂuas 500 56,600
3g.687
48 00 ——=f

RIGHT SIDE VIEW

ABRASIVE CLEANED OR CHEMICALLY CLEANED AND PHOSPHATIZED

DISK $/N: 11085

PAINT WAS FAST PRODUCTION

DRAWN BY : AJC

ENAMEL, WAS ON DISK 10427 DATE (08712702
DRAWN BY 1 TFM
MADE TOP DOOR LATEH LOCKABLE [m—e—momrs

—EIMFD(

SPRINGFIELD, ILLINOSS

APPROVED BY ¢
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DRAWN Y : TFM
TEWP

MARS PICTORIAL - NEMA 3R UL
SINGLE 18" BOTTOM CONNECTED

STD

ORAWING NUMBLR
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JLOR: CENTURION ASA—49 GRAY

E—-CLAD

7.000

0281 :1

MOUNTING SLDT (4>

1032

1200

3.200

P~ 0710

ARANA

N

E.242

SIDE VIEW

47BD7E4%1A

47BD1ISS664A

/ﬁk S/N: 4472

SUFPLIED PARTS,

MODIFIED DRAWING TO REFLECT v

DRAWN BY 1 B
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10. 250

EIMFm FORCED AIR—COOLED RESISTIVE LOAD BANK—-LBS SERIES

GAPAGITY: 1250KW © 1.0 PF
VDLTAGE: 480VAC, 2@
CONNEGTION: 3-WIRE
FREQUENCY: 50Hz

FAN POWER: INTERNAL 480V

COOLING: FORGED AR

AIRFLOW: 2B.500CFM

MAXIMUM AR INTAKE TEMP: 420F
NOMINAL AIR TEMP.AISE: 14Z°F NOMINAL
TEMPERATURE RISE; 2@

P11

TONTROL POWER: INTERNAL 170V OUTY CYDLE: Condlnuoug AlRFLOW
s SETAL 1. 56810 34-43 DIRECTION
POWER LOGAL LOCAL REMOTE REMOTE LOAD DUMP  NORMAL GOOLING
AVAILABLE  MANUAL RUN  AUTO RUN MODE DISCONNECT BYPASS OPERATION FAILURE

O O O O O O O @]

LOCAL
LAMP TEST AUTO LOAD DUMP MANUAL CONTROL FOAD BANK MODE
LOCAL LOCAL
AUTO © MANUAL AUTO
PUSH TO RUN " [oFF

7 REMOTE
BYPASS ©

PUSH TO SToOP

PRESS TO TEST

O O O C
MASTER LOAD SDKWl 2 100KW 200KW

@ @ ¥ ©@ @

LOAD CONTROL

|
o . ©o _ o0 0
A00KW HODKW A

® @ 5 @ @

‘WARNING
High YoRlogss Turn off and dinscon
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ettng Adairn thol Ton boa elopped befors opsning ony compariment
For Dperator Sofsfyt Mcks sure thla squipment ‘e proparly grounded wren In use
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IF'X" ' CAUTION
' THIS PANEL IS
1250 UL | ENERGIZED (24VDC)
'LOAD BANK : WHENEVER LOAD BANK
. ' IS IN OPERATION.
0L : NORMAL MASTER \ :
R OPERATION LOAD  S50KW  100KW  200KW  400KW  500KW
COOLING ' |
FAILURE 1250KW @ 1.0 PF

480VAC, 3@, 60Hz
120°F MAXIMUM AMBIENT

142°F NOMINAL TEMP RISE.
SERIAL NO. 55819-04-43

DISK S/N: 4472
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seAlE + =1 APPROVED By DRAWN BY.+ BC
S T/ S b

RESISTIVE. LOAD BANK MARS-1250 UL
1250KW,480V,38,60Hz NAMEPLATES

DRAWING NUMHER
W.0.# 55819-04-43 l 47BD136339




