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LOAD BANK SPECIFICATIONS SHEET _ November 1999

Customer: Katolight Corp.
Work Order: 35973-99-43
Model: Neptune 120

Capacity: 120KW @ 1 PF
Voltage: 480VAC
Connection: 3 Phase, 3 Wire
Frequency: 60Hz

Cooling: Forced Air

Fan/Control Power: thternal 480VAC / Internal 480:120V Transformer

Max. Intake Air Temp.: | 120°F Max. Exhaust Air Temp.:

Applicable Drawing Numbers_and Special Notes:

Controtl Section 47B100384A
Load Section 47B100385
Load Strapping 47B100386
Element/Reactor Layout 47BD100480
Anti-Condensation 478100481
Parts Legend 47B100482
Subpanel Layout 47BD100483
Remote Control Box 478BD100484
Nameplates 47BD100485
Pictorial 7BD86832
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DESCRIPTION

Simplex Planet Series Load Banks are
precision test instruments specifically
designed to apply discrete, selectable
electrical load to a power source while
measuring the response of the genera-
tor to the applied load. They also pro-
vides a means for routine maintenance
exercise to assure long term reliability
and readiness of the standby genera-
tor. Exercise Load Banks eliminate the
detrimental effects of unloaded opera-
tion of diesel engine generators.

Pianet Series Load Banks are available
in various cabinet designs and capaci-
ties. Standard cabinets are rated as
NEMA Type 3R outdoor weatherproof
but are also available as NEMA Type 1
indogr. If desired, the Load Bank can be
mounted on a trailer.

Power source testing is accomplished

by applying resistive load steps at unity LOAD BANK  CAPACITY

(1.0) power factor. See the Load Bank

Specifications Sheet in the front of this Ceres (LBS-A}  5-60KW / \
manualforthe rating of your Load Bank. Comet (LBS-B) 70-200KW g b
The photographs in this manual are Mercury 5-400KW H b
examples only and may differ from your Triton 150-400KW Ble

Load Bank. Trident 450-750KW

Load application is by magnetic Neptune 250-650KW

contactor. All load branch circuits are Mars 700-1400KW ,11 ils !
protected by 200,000AIC class-T fuses, Saturn 1500-3000KW i
Operating controls are located on Local 1 -
and Remote Control Panels. The Con-

trol Panels contain printed circuit boards

with 24VDC components. DC control X1

power is supplied to the printed circuit

boards by a 24VDC power supply lo- X3

cated in the Load Bank. Common ser- .

viceable components include Control 8 :

Fuses (CF1-CF2) and Power Supply

Fuse (FU1). Lamps on the control pan- 12VIe
els indicate the Load Bank operating X4 T,
status. Control priority is determined by (PovaC %‘m _E
the “Load Bank Mode” selector switch: CONTROL POWER TRANSFORMER S SF'._?F\."LE&

Off, Local-Manual. Local-Auto, Remote. ' acs
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ThelLocalControtPanelcon- mm———————— = ——

8. Load Dump Bypass
switch and lamp,

! 1
tains the following controls |
ang indicator lamps: I
1. Load step Switches EIMFm FORCED AIR-COODUED RESISTIVE LOAD BANK-1BS SERIES :

and lamps, i T gl T ]\ T '
. promeisiemgiel BOMMAL M TSNS WRELFT W |
2. Master Load switch el e e I
and lamp, R T T T e :
3. Push to Run I o 0o o o o ¢ o o :
pUSthﬂOﬂ, Lk TEST AUTO LOAD DUMP | | amult atwinos LOAD BANK woDC |
4. Pushto Stop o @ S }
e 10 Ruw

pushbutton, ® o @ |
. *NESS TO TEST AYPASS [
5. Power Available lamp, ) ® i
6. Mode Selector switch, :
|
a. Local/Manual Run o O o O ° o '
lamp, | ware _— o |
0 |
b. Lecal/Auto Run @ w @ @ f
Iamp, LOAD CONTROL ]l
¢. Remote Mode famp, o o ¢ O o :

100w 200w v oW SO0
d. Remote Load Dump ® pF " @ ® |
lamp, l
7. Press to Test EESTETISI AT SEERECINTETS }
pushbuﬁon‘ LI - 4117 4, e - . cran 1)Lk i <1 1830 S -V I
1
|
K|

9. Normal Operation
lamp, and

10. Cooling Failure lamp.

The “Power Available” lampilluminates
when the Load Bus is energized and
Contro! Power is supplied to the sys-
tem. The “Normal Operation” lamp illu-
minates when Control Power is avail-
able and the Cooling System is operat-

ing propeily.

This Load Bank is protected against
cooling failures {loss of cooling air fiow,
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 features inthe Control
System immediately remove the load
from the load source. The malfuncticn

References to Remote Control
in this manuat should be ig-
nored if the Load Bank you are
using is equipped with a Local
Control Panel only.

References to Automatic Opera-
tion in this manual should be
ignored ifthe Load Bank you are
using is equipped with Manual
Load Step Application only.

must be corrected and the Load Bank
must be reset by pressing the “Push to
Stap” pushbutton andthen pressing the
“Push to Run" pushbutton before the
load can be re-applied.
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The Load Bank consists of three princi-
pal systems:

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

CONTROL SYSTEM

The Control System allows the operator
toapply a desiredload tothe test source
and measure the response of the test
source to the load. This system also
contains the circuitry utilized 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
components are located on the Local
Main Logic Control Panel (CP1) printed
circuit board.

Control power {120V) is supplied to the Control Section Interior
inputofthe 24VDC power supply {DCS)
by ane of the following methods:

1. cantrol power transformer
2. line to neutral from the test source

3. external source

Simplex, Inc., 1138 N. MacArthur Blvd., Springfield, IL 62702-2314 « 217-525-6995 (24 Hr.} « Fax 217-525-7984
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The 24VDC output of DCS is applied to
the Local and Remote Main Logic Con-
trol panel circuit boards. 120V control
power is applied to the coil of the Fan
Motor Contactor (FMC} 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 Fan Circuit Breaker (FCB)
and the Fan Motor Contactor (FMC)
contacts.

In Auto Mode only, the FMC and the
MOT remain de-energized until the
“Push to Run” pushbutton is depressed
or the run contacts close. ‘

COOLING SYSTEM

Resistive Load Elements are cooled by
a forced air system consisting of an
aluminum fan blade directly driven or
belt driven by a TEFC motor, turning at
approximately 1750 RPM at 60Hz
(1488RPM at 50Hz). The fan motor is
energized by a 600V, 3 pole contactor
and protected by a three pole, 100A
frame circuit breaker.

Resistive Load Bank

Reactive Load Elements (inductive or
capacitive) are convaction cooled or
cooled by a forced air system. The
forced air system consists of 12" fan
shutter assemblies. The fans turn ap-
proximately 1550 RPM at 60Hz.

Reactive Load Bank

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 designed
for Load Bank systems. They are pro-
tected by 200,000AIC, 600VAC fuses.

Simplex Resistive L oad Elements con-
servatively operate atapproximately half
the maximum temperature rating of the
alloy (1080°F vs. 1920°F). Forexample:

Alloy: FeCrAl

Ratings: 3333wa@120Vv
4170W@139v

Connections: 120V wye (208Y), Y 5
139V wye (240V, 32), Reactive Load Elements

277V wye (480V, 3@, . .
240 delta (240V, 3@), or Reactive Load Elements are iron-core,

480 delta (480V, 3p). non-saturable, air gap calibrated and
- air cooled. Standard elements have a
temperature sensor embedded in the

See Parts Legend Drawing for specific

elements used. windings to detect element overheating
These elements are rigidly supported by andare va rnish coated. Epoxy coatings
high-temperature, ceramic-clad, stain- are available for severe environments,

less-steel supports. Element-to-element
shortcircuits are virtually eliminated. The
elements are assembledindiscretetrays
which are assembled in avertical “stack”.
Each tray is independently serviceable
without disturbing adjacent trays.
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PRIMARY INSPECTION

Preventative visual inspections of the
shipping crate and Load Bank is ad-
vised. Physical ar electrical 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 initial
problems.

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

3. Inspect all hinged panels and doors
for smooth and safe operation, try all
latches and knobs,

4. Rotateand pushall switches through
all positions to ensure smooth opera-
tion.

5. Check cooling system by inspecting
fan motor and blade. Slowly rotate
blade by hand and note clearance of
blade tip through its rotation near the
housing. Observe free rotation of mo-
tor shaft.

6. Inspect all relays, timers, and control
modules by opening all accessible
paneis. Make sure all components ara
secure in their bases and safety bails
are in place. Spot check electrical
connections fortightness. it any 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.

T -
’ff;g/u’,

ERF.

Control Section Components

. Inspectbottom of crate/enclosure for

any components that may havejarred
loose during shipment such as indi-
cator light lenses, switch knobs, etc.

. Visually inspect ele-

mentchamberforfor-
eign objects, broken
ceramic insulators,
mechanicai damage.

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

INSTALLATION

LOCATION

Nema-3R Load Banks are intended for
outdoor installation. Nema-1 Load
Banks must be installed indoors, The
load elements in this Load Bank are
cooled by a forced air system which
discharges through the top, sides orthe
back of the cabinet. This Load Bank will
produce a large quantity of exhaust air.
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 opera-
tion. The Load Bank must be positioned
and installed according to large airflow
requirements.

* There mustbeaminimumclearance
of 25 feet on the discharge side and
6 feeton all other sides for horizontal
Load Banks. All other Load Banks
require a mimimum clearance of 6
feet on all sides.

* Load Banks installed indoors must
be equippad with an exhaust air duct
of minimum back pressure (supplied
by others) whichroutes all Load Bank
hot exhaust air outdoors,

* Withtheexceptionofthe Ceres (LBS-
A}, the Comet (LBS-B), and Load
Banks installed indoors with the
proper exhaust duct, 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 only.

* Use the eyehooks and forklift chan-
nels provided to position the Load
Bank.

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

HOT AIR EXHAUST

25

MINIMUM
CLEARANCES

With the exception of the Ceres
{LBS-A), the Comet(LBS-B),and
Load Banks installed indoors with
the proper exhaust duct, never
install any structure or object at
any height above the Load Bank,

. ALL OTHER

LOAD BANKS

Never operate the
Load Bank in a con-
tined space without
regard for adequate
intake of air and pro-
vision for exit of high
temperature exhaust.

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

MNeverbounce hot ex-
haust air off nearby
objectsand allowitto

/N\WARNING A\

Damage to the Load Bankdueto
improper installation is not cov-
ered by the Simplex Warranty.

/A WARNING A\

Do not store or operate in rain
or spray unless unitis designed
forthis service oradequate pro-
tection is provided.

recirculate through the cooling sys-

tem.

* Neveroperatethe Load Bankinprox-
imity to a sprinkler system.

Failureto properlyinstall this Load Bank
may result in substantial damage to or
the destruction of the Load Bank, adja-
centequipmentand the building inwhich
the Load Bank is installed.

Simplex, Inc., 1138 N. MacArthur Bivd., Springfield, (L 62702-2314 « 217-525-6895 (24 Hr.} » Fax 217-525-7984
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PROCEDURE

1.

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

. Confirm all lcad command switches

are in the “Off" position.

. Confirm the Fan Circuit Breaker

(FCB) is in the “Off” position. -

. Perload connection drawings cable

the load source to the Load Bank.

. Connect customer supplied Load

Dumpcontactsto TB'LD’ 1-2 orplace
the “Load Dump Mode” switch in the
“Bypass” position.

. Place the Fan Circuit Breaker (FCB)

in the “On” position.

OPERATION

1.

Place the “Load Bank Mode” swiich -

inthe “Local Manual”, "Local Auto* or
“Remote” position.

. Start-up generator or bring other test

source on line.

If External Fan/Control Power is be-
ing used, depress the “Push to Run”
pushbutton to energize the cooling
fan before starting the generator 1o
assure proper fan operation,

. Adjust power source voltage and fre-

quency.

. Confirmthe illumination of the “Power

Available” lamp.

. Press the “Push to Run” pushbutton

to energize the cooling fan.

Afalse "Cooling Failure”lamp indica-
tion will be present untif the cooling
fan creates sufficient airflow to close
the Fan Pressure Switch (PS). The
“‘Normal Operation”larp iffurminates
and control voltage is supplied to the
“Master Load” switch. With voltage

AVAILABLE

|~ CONDUIT ENTRY
AREA
48.000
15-00“!-
L &7.838
TYPICAL MARS FOOTPRINT

FOWER LOCAL LOCAL L REWOTE LOAD OLWP HORMAL COOLING
AVAILAGLE  WMANUAL Ri  AUTO RUN WopE DISCONNECT __ 8Y PASS CPLRATION FANLURE

LAME TEST AUTO LDAD OUMP

Local
MANUAL CORTROR

LOAD BANK MODE

® @

®

PUSH Ta RUN
PRESS T TEST BYPASS @

PUSH TO STOR

LOCAL LOCAL
MANUAL AUTO
arf REMOTL

/\WARNING /\

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

suppliedto the “Master Load” switch,
the operator is now ready to apply
load steps by programming the “Mas-
ter Load” and load step switches.

. Verify the illumination of the “Normal

Operation” lamp before proceeding.

. Visually observe correct fan gpera-

tion and investigate any unusual fan
related noises.

. Check airintake forobstructions and

confirm positive air flow.
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O O ON @ O
MSIER SOKW ¢ 50KW 100KW
@ OFF @
) LOAD CONTROL
O O on O O
100KW 200KW ¢ S00KW SO0KW
@ @ 7@ @
MANUAL AUTOMATIC

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

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

This simuitaneously applies all of
the load steps which are in the “On”
positiorr. -

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

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

A WARNING A\

lfafailure occurs the correspond-
ing lamp will ifluminate and the
load will be de-energized. Be-
fore reapplying a load, the {ail-
ure must be corrected and the
system must be reset by turning
the Load Bank “Off” then “On”.

When the operator places the Load
Bank in automatic mode the Current
Sensing Relays and Time Delay Relays
(CSR and TDR) automatically apply
load as needed. These relays are fac-
tory set to maintain a minimum netioad
on the generator equalling the Load
Bank rating. Time delay is set at 3
seconds. [fnecessary, these relays can
befield adjusted. The following example
itlustrates how they function:

Example:

30KW Load Bank with three 10KW
load steps

With normal load applied to the gen-
erator, equalto the Load Bank rating
{30KWj}, no Load Bank load steps
are energized.

Load Step #1 energizes when the
normal load drops below 30KW after
thetime delay interval determined by
TDRI.

Load Step #2 energizes when the
normal load drops to 20KW after the
time delay interval determined by
TDR2.

Simplex, tnc., 1139 N. MacArthur Bivd., Springfield, 1L 62702-2314 « 217-525-6995 (24 Hr,) « Fax 217-525-7984
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LOAD BANK MODE

LOCAL LOCAL
MANUAL AUTO At[A2
OFF REMOTE CSRA
E3| M

Load Step #3 energizes when the Planet Series Load Banks utilize 60
normal load drops to 10KW after the second and/or 30 second Time Delay
time delay interval determined by Relays (TDR). Onthetop of each TDA
TOR3. there is an adjustment knob {one turn
potentiometer). The 60 second relay is

On the op of each Current Sensing 4y, table form 0-60 seconds. The 30

Relay (CSR) dust cover there is an . .
adjustment knob (3/4 turn potentiom-  Scoondrelay is adjustable from .1 to 30

. . seconds. Follow the directions on the
eter) with an arbitrary 0.05-1.0 scale. white stickers for each potentiometerto
Tum the knob clockwise for a higher adiust the set oi?lts P
current pick-up point and counterclock- J P )
wise for a lower current pick-up point.

/A WARNING A\

If an automatic test is inter-
rupted by a Load Bank failure,
do notresetthe Load Bank until
the source of the failure has
been determined.

60 Second TDR

Simplex, Inc., 1138 N. MacArthur Blvd., Springfield, IL 62702-2314 » 217-525-6995 (24 Hr.) * Fax 217-525-7984
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LOCAL REMOTE REMOTE LOAD DUMFP
AUTO RUK NODE OISCONNECT BY PASS

O O O O
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AUTO LOAD DUMP | | wanustSiirnoL

—

@

@ PUSH TO RUN
BYPASS @

PUSH TC STOP

TB'LD'

-1—!.

CUSTOMER
SUPPLIED
LOAD DUMP
CONTACT

L e B .

=1

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 andilluminates the “Load Dump
Bypass” lamp.

SHUTDOWN

1 De-energize the load.

2. Run the cooling fan for 5 minutes to
assure a thorough cool down of all
load elements (optional).

3. Placethe*Fan/Control Power” switch

inthe “Off" position or pressthe “Push
to Stop” pushbutton.

/N\ WARNING /\

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

FAILURE DETECTION

If a “Failure” occurs the corresponding
famp will illuminate and the load will be
de-energized. Before reapplying a load,
the failure must be corrected and the
system must be reset by turning the
Load Bank “Off" then “On".

Thisis a permissiva/energize-ta-run cir-
cuit in which all safety sensors must
energize their control relays on normal
operation before ioad can be applied.
This system includes the following
switches and relays:

1. Exhaust Temperature Switch
(EXTS),

. Pressure Switch (PS),

. Intake Temperature Switch {INTS},

. Cooling Failure Relay (CFR) and

. Time Delay Relay (TDR).

a A~ W N
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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 Ternperature Switch (EXTS)
may be changed by rotating the adjust-
mentknob onthe variable resistor. Con-
sult the Simplex Service Department
(217-525-6995 24hrs) before changing
the temperatyre switch setpoint.

REMOTE/AUXILIARY
OPERATION

This Load Bank canbe operated from a
Rermote Control Panel, supplied by Sim-
plex or athers, or any number of other
devices including programmable con-
trollers, personal, mini or mainframe
computers, programmable timers, etc.
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/N\WARNING A\

Before attaching any remote
auxiliary control device to the
Load Bankconsult the Simplex
Service Department.

By supplying positive 24VDC signals
{fromthe Load Bank DC supply only) to
the Local Main Logic Control Panel the
Load Bank operator is able to energize
the cooling fan, apply load steps and
monitor load bank failure systems from
a remote contrel panel. The correct
configuration of Load Bank Local and
Remaote Printed Circuit Board intercon-
nections for remote control operationis
shown inthe illustration on the previous

page.

Guidelines For A User
Supplied Auxiliary Remote
Load Bank Control Device

The device must have some means of
switching 24VDC signais from the load
bank power supply to the main printed
circutt board (CP1) to control the load
bank. The device should also have a
means of monitoring 24VDC output sig-
nals from CP1 which annunciate Load
Bank status and operation. 24VDC is
supplied at terminals 1 (-} and 12 (+) of
TBRC’ for this use,

To operate the Load Bank from any
remote device the "Load Bank Mode”
selector switch on the Local Gontrol
Panel must be placed in the "Remote”
position. To energize the Load Bank
cooling fan and control system the re-
mote device mustinput a positive signal
atTerminal 10 of TB'B’. To enargize the
load steps the device mustinput a posi-
tive signal on terminals 7, 19, 27, eic.
Qutput signals from CP1 for Load Bank

annunciation of remote control, load
dump, cooling failure and normal op-
eration will appear at TB'B' Terminals
14, 5,719, and 24 respectively. Do not
use the Load Bank 24VDC power sup-
ply to power any otherauxiliary devices.
It must be used only as a source for
supplying control signals to the Load
Bank printed circuit board.

Before attaching any remote auxiliary
control device to the L oad Bank consult
the Simplex Service Department.

MAINTENANCE

The Load Bank has been designed to
require minimummaintenance. Allcom-
ponents have been chosen for a long,
reliablelife. Two basic intervals of main-
tenance are required; each operation
and every 50 hours or 6 months (which-
ever comes first).

EACH OPERATION

The airintake screens and louvers, fan
and cooling chamber, and exhaustopen-
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 lpad resis-
iors, operale 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 or more foad
fuses or load resistors
may have malfunc-
tioned.

/\WARNING A\

For continued safety and for
maximum equipment protec-
tion, always replace fuses with.
ane of equal rating only.
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EVERY 50 HOURS
OR 6 MONTHS

Check the tightness of the electrical
connections. The expansion and con-
traction caused by Load Bank operation
may result in loose cannections. The
vibrafions 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”.

MOTOR LUBRICATION

Most Load Bank direct drive cooling fan
motors are permanently lubricated and

sealed and do not require lubrication. Shaft and Grease Fitﬁg
Inspectthe fan motor supplied with your
Load Bank for grease fittings. If the GREASING REFERENCE TABLE
motor contains grease fittings you must -
lubricate the motor. Belt driven cooling Shaft Diameter Amount of
fans have bearings which should be At Face of Bracket Grease to Add
lubricated. Bearings should bfa fubri- 3/4" to 1 1/4" 1/8 cu.in. or 0.1 oz.
cated every 50 hours of operatien or &
months whichever comes first. : 11/4"to 1 7/8" 1/4 cu.in. or 0.2 oz.
The motor manufacturer recommends 17/8"to 2 /8" 3/4 cu.in. or 0.6 oz.
tors used for normal, steady-running,
light-duty, indoorloads, inrelatively clean
atmospheres. Procedure for
Type of Grease Regreasing A WARNING A
Use Westinghouse 5370IRY grease, When regreasing, stop Overareasing is a major cause
un-less a special grease is specified on the motor, remove the fv b ar iasmg d tolr failure
the nameplate. Some equivalent outlet plug and add the | 9! Bearing and mo '
greases are: amount of grease sug- Alst.: make sure dlr_t and con-
_ gested in the reference | taminants are not introduced
Chevron 8R1-2 - Standard Oil table. Use hand-lever | when adding grease.
of California gunonly. Discontinue at
PremiumRB ----- Texaco, Inc. once if grease appears at the outlet
Unirex N2 —-ceaee- Exxon plug. This may occur before the speci-

fied amount of grease is used. Run the
motor for about ten minutes before re-
placing the outlet plug.

Dolium R -e-moeme- Shell Oit Company
Rykon Premium - American Oil
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TROUBLESHOOTING - T
This section is designed to aid the elec- IL_"m o e - Lo
trical technician in basic Load Bank |
systemtroubleshooting. All of the prob- DM S ————
iems listed can be verified with a basic

test meter and/or continuity tester. For H Y
safety reasons, when troubleshooting T o
Load Bank systems always remove all

test source power, fan/control power,

anti-condensation heater power, efc. o ’
COOLING FAN MOTOR WILL '1 A— —
NOT OPERATE

AHT SIE wiEw
ExTiRmAL PAMFLS RCHOVED

1. Inoperative Fan Circuit Breaker (CB)

2. Fan/Control Power not availablefin- :
correct TEST METERS DO NOT

3. Inoperative Fan Motor (MOT) OPERATE PROPERLY
4. Fan Motor Contactor (FMC) de-en- 1. Meter voltage switch failure

erglzgd. o 2. Meter multiplier resistor inoperative
5. Restriction of-air {(intake or exhaust) 3. Improper positioning of meter volt-
6. Fan pressute switch inoperative age selector switch

oo 4. Currenttransformerorcurrenttrans-
COOLING FAILURE tormer-wiring failure
INDICATED 5. Test meter tailure
Exhaust temp above EXTS setpoint: 8. Meter fuses open
1. Over temperature sensor failure
| SOME LOAD STEPS

2. Fan failure CANNOT BE ENERGIZED
3. Air restriction (intake or exhaust) 1. Inoperative load step switches
4, Qvervoltage condition present 2. Open load step resistor(s) -
Exhaust temp below EXTS setpoint: 3. Inoperative load step relays
1. Restriction of air 4. Inoperative load step contactors

(intake or exhaust) 5. Open load step fuses

2. Fan pressure switch inoperative

3. Overtemperature sensor falture

/A WARNING A\

When troubleshooting Load
Banksysterns alwaysremoveall
test source power, fan/control
power, anti-condensation heater
power, etc,
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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 tor Simplex
Load Banks, always consult the Parts
Drawing. When contacting the Simplex
Service Department always have your
work order and drawing number ready
for reference. The Load Bank Specifi-
cations Sheetin the front of this manual
lists alf of the drawings included in this
manual. The Work Order Number and
the Drawing Numbers are also located
on each drawing legend. A fypical draw-
ing legend and paris list is iflustrated
below.

SIMELX:

SPRINGFIELD, ILLINOIS

SCALE :

APPROVED BY :

OATE : 7/28/9B

DRAWN 8Y - GB

REVISED : 0.

RESISTIVE LOAD BANK
2000KW,480V,38,60HZ

SATURN 2000 UL
CONTROL SECTION

CRAWING NUMBER

W.0. # 32711-98-43 47B9555R8C
ITEM QTv. PART # DESICG. DESCRIPTION
1 el 47895561 (R1-LR120 LDAD £LEMENTS
POWR-WEE,
16, 6674 B ABDV
2 41 13012160 C:-C40 CONTACTDOR
FMC 62, OOV, IPOLE
120vaC COIL
3 4 14035500 CF1-CF4 FUSE
SA, 609V, 200KA]C
4 120 140864000 F1-F120  FUSE
704, 60G0v, 200KAIC
5 2 15011500 (CFi-CFa) FUSEBLOCK
304, &00V, 2 POLE
6 1 24646020 MDY MDTOR., 20MP, 3 PHASE
208-230/460VAC, TEFC
1800 RPM
7 1 13828000 [ MOT) TAN BLADE, &0°
SOO00CFM -
2] i 120457340 FCB FaN CIRCULT BREAKER
100 FRAME, 350A TRIP,
3 POLE, cOQv
3 25673000 T3 £ TERMINAL BLOCK
30A, 500v, 24 LINE
1Q ) 2O672000 T2 CPy TERMINAL BLOCK
B LD 304, 600V, 1S LINE
T3 CF*
aoT
TR PC
Li 2 25457000 T2 TRANSFORMER, 1000Vva
480/ 240 24071208
12 3 2£77°000 <-K3 GENERAL PURPOSE RELSY
iga, JPDTY. i20vaC ol
13 3 2489:008 [ <1-K3] RELAY HARE
1] PIN SCREW TRM
L4 i 252346500 28 PRESSURL SWITCH, &RD1
DIFFERENTIAL SENSING
19 | 295305650 NTS INTAKE TEMP SWITCH
SPS), UOPENS B 120 NEG F
16 4 29305560  IXTSi-4 ZXHAUST ICMP SWITCH
dPENS # 75 DEG F A30vE
NORMAL OPERATING TEMP
17 4 23012400 TZr-a THERMOCOUPLE., TYPE
(FOR £XT%)
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APPENDIX A - ABBREVIATIONS USED IN THIS MANUAL

Listed below are abbreviations of terms found on Simplex Load Bank Systems. When tollowing a load bank
drawing utilize this guide to define abbreviated system and component names. As this is a master list,
drawirngs and text pertaining to your equipment may not contain all these terms.

AC-Alternating current

AIC-Ampere interrupting
current-maximum short circuit
fault current a component can
safely interrupt

AM-Ammeter

AMSW- Ammeter 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 ajr 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-panel

FM-Frequency mater-monitors
frequency of test source

FMC-Fan motor contactor-
controls power to fan motor

FMSW-Frequency meter switch

FPS-Fan power switch-used 1o
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
voitage

INTS-Intake air temperature
switch

K-Relay coif/contact designation
KVA-Kilovoit amperes

KVAR-Kilovolt amperes-
reactive

KW-Kilowatts

KWM-Kilowatt meter
KWT-Kilowatt meter transducer
LM-Louver motor
LMC-Louver motor contactor
LR-Load resistive element
LX-Load 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-Maotor

NEMA-National electrical
manufacturer’'s association

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

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

OLR-Overload relay-used for
motor protection

OTR-Overtemperature relay-
used in failure system

PF-Power factor-in resistive
only loads expressed as unity
(1.0}, in inductive loads ex-
pressed as lagging, in capaci-
tive loads expressed as leading

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

PFM-Fower factor meter

PS-Pressure switch-switch used
to detect fan failure

RR-Reset relay

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

TB-Terminal block

TDR-Time delay relay-relay
which times out before contacts
change state :

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

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

UPS-Uninterruptabie power
source

V-Voltage
VSR-Voltage sensing relay

XCB-Reactive load controlling
circuit breaker
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APPENDIX B -
CALCULATIONS
& FORMULAS

The following catcutations are used to
determine the actual kilowatt load be-
ing applied by the Load Bank, when line
voltages and currents are known (at 1.0
power factor).

3 Phase

1. Read all three fine currents and find
the average reading.

2. Read all 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 kilo-
watts of load 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. Divide the answer of step #3 by
1000.

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

EXAMPLES

Using line voltages and currents:

3 Phase

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

Average Current

Average Voltage

Voltage Readings
Viz = 481V
Va3 =479V
Vi = 483V

Av+ A+ As
3
249+250+254
3

251A

i

Vie + Vaa + Vau
3

481 + 479 + 483
3

fl

I

481V

Volts x Amps x 1.732

Kilowaits =
1000 [
481 x 251 x 1.732
B 1000
= 209.1KwW
Single Phase

Current Reading:

Kilowatts

150A Voltage Reading; 240V

Volts x Amps

1000
150 x 240

1000

36.1KW
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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. Multiply the desired amount of kilo-
watts to be applied by 1000.

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

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

4. Theanswer of step #3 isthe average
line current with the desired kilo-
watts applied at 1.0 power factor.

Single phase

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

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

3. Theanswerof step #2 isthe average
line current with the desired amount
of kilowatts applied at 1.0 power
factor.

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 step to
a 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
ioad step which the new kilowatt
rating 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: 50KW Operating Voltage: 480V
KW x 1000
Amperage = Toits x 1.732
50 x 1000
B 480 x 1.732
50,000
= 831.36
= 60.1
Single Phase
Applied: 25KW Operating Voltage: 240V
KW x 1000
Amperage = Volts
25 % 1000
- 240
25,000
- 240
= 104 2

Determining step KW at other than rated v'oltage:
Applied: 80KW

Step KW

It

Operating Voltage: 450V
Rated Volitage: 480V

(Oper. Volt. + Rated Voit.)2 x Applied KW

(450 -+ 480 x 80

83757 x 80

70.3
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FORMULAS
Alternating Current Direct Current

Kilowatts 1 phase Volis 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
i 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 Volis
KVAR 1 phase Volts x Amps x Vi-pr2
1000

3phase 1.732 x Voits x Amps x \} 1-PF?
1000
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LOAD BANK WIRING COLOR CODED AS FOLLOWS:

ALL AC COMTROL WIRE JUMPERS:
D LINE SIDE, “A* SEDE OF COJIL — RED {°R*>

COMMON (GROUND OR NEUTRALY, *B- SIDE OF COIL - BLUE <*B*)
ALL AC POVER WIRING:

A PHASE, LINE 1 - BLACK C("BK")

B PHASE, LINE 2 ~ RED (“R*)

C PHASE, LINE 3 - BLUE ("E")
ALL WIRES ATTACHED T LOAD BANK GROUND - GREEN (°G">
ALL LOAD JUMPERS AND STRAPPING — WHITE ¢*W*>
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NOTES:

1. UNIT MUST BE GROUNDED FOR UPERATORS SAFETY

2. DASHED LINES INDICATE WIRE NOT SUPPLIED BY SIMPLEX
3. ALL CONTROL WIRE #1656 AWG103'C (EXCEPT WHERE NOTEDY

LOAD BANK WIRING COLGR CODED AS FOLLOWS:

ALL AC CONTROL WIRE:
LINE - BLACK
COMMON/NEUTRALL - WHITE
COIL JUMPERS:
LINE - RED
COMMON/NEUTRAL
- ALL AC POWER WIRING:
A PHASE, LINE 1 - BLACK
B PHASE, LINE 2 - RED
€ PHASE, LINE 3 - BLUE
ALL DC CONTROL WIRING:

- BLUE

POSITIVE - RED WITH A WHITE STRIPE
NEGATIVE - BLACK WITH A WHITE STRIPE

ALL DC POWER WIRING:

POSITIVE - RED WITH YELLOW TAPED END
NEGATIVE - BLACK WITH YELLOW TAPED END

i "ALL WIRES ATTACHED TO LDAD BANK GROUND - GREEN

e © ALL LOAD STRAPPING - WHITE
ts"
R ,_. . . fa L \: PI,, - P

“
W
A

GND

l]'i—-——
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L ] i "
:
! ITEM QTY. PART #  DESIG. DESCRIPTION ITEM QTY.  PART #
1 6 24299610  LRI-LR6  LOAD ELEMENTS 16 i2 14057500 Fa-F
| POVR-VEE, XF 4-
833w 8 24qv
17 6 14065000 F10-Fi
L 2 le 24299615  LR7-LR18B LOAD FLEMENTS XF10-
POWR-VEB,
- 1667W B 240V 18 6 14073000 F13-Ft
XF13-
7 B 24299620 LR19-LR24 LOAD ELEMENTS
] POWR-WEB, 19 3 14080000 XF16-X
3333w @ 240V
. 2 4 B 24299625 LR25-LR20 LOAD ELEMENTS 20 3 14086000 F1l6-F
_ POVR-VEE,
J 4167W @ 240V
21 1 15610000 [EF31]
5 g 24299630 LR31-LR36 LOAD ELEMENTS
— POWR-WEB,
_J 8333¥ € 240v 22 1 15011500 {CF1,C
6 1 ———————- LX1 LOAD REACTOR, 3.75KVAR
— , 480V, 3PH.,60HZ . 23 8 15613000 [Fi=F12
| . S e -3SWIRE,  DELTA CONNECTION S[XF1-XF
[ : «gLsuny
- ' 24 3 15015500 (F13-Fl
7 2 m————— LX2,LX3 LDAD REACTOR, 7.SO0KVAR (XF13-X
- 480V, 3PH. , 60HZ
| 3-WIRE, DELTA CONNECTION 25 1 24642000  MOT
_ COLSUND
o] e -8 ol gseimmaTmoIs L cLKE e SEOADRREACTOR 72 15 FOOKVAR =¥ o #ximf tn - bt 2R T 3
fﬁ : S 480V 3PHT,60HZ : 26 1 13825100 . [MOT)
! “3-WIRE,” DELTA CONNECTION
v ¢OLSUND
27 1 12046300 FCB
. 9 ] emmmeee- LXS LOAD REACTOR, 18.75KVAR ‘
| l : 480V, 3PH. . 60HZ
3-WIRE, DELTA CONNECTION
COLSUN) 28 3 25670000 TB'E’
TB'CF*
i 10 1 ——————— LX6 LOAD REACTOR, 37.S0KVAR TBLD'
) 480V, 3PH. , 60HZ TB'SH’
3-WIRE, DELTA CONNECTION
¢OLSUN? 29 1 25454000 T1
rw 11 10 13013100 C1-C5 CONTACTOR
| XC1-%C4 354,600V, 3FPOLE 30 1 25256500 PS
FMC 120VAC CODIL :
L) L ..12..3 13021500  XCS,XC6é  CONTACTOR 31 1 25309650 - INTS
1J il ' cé 654, 600V, 3POLE
S 120vAC COIL
. 3’ 1 25309560 EXTS
- 13 2 14027000 CFL,CF2  FUSE
§ 44,600V, 200KAIC
14 1 14035000 CF3 FUSE 33 AR 25512400 TC
. S5A, 600V, 100KAIC .
[} 15 & 140430006 F1-F3 FUSE 34 1 50016500  DCS
_ ' XF1-XF3  10A, 600V, 200KAIC
™
I ' THE INFORMATION HEREON 15 THE PROPERTY OF SIMPLEX, INC.,
") |AND/OR TS SUBSIDIARIES. WITHOUT WRITTEN PERMISSION ANY
COPYING, TRANSMITTAL TO OTHERS AND USE EXCEPT THAT FOR
S ICH IT I5 LOANED IS PROHIBITED.
~ 1959 SIMPLEX, INC. ALL RIGHTS RESERVED



o, DESCRIPTION

FUSE
-9 20a, 600V, 200KALC
> FUSE
“lg  30A, 600V, 200KAIC
3 FUSE
13 35A, e00v, 2020KAIC
18 FUSE

S0A, 600V, 200KAIC
18- FUSE

7D0A, 600V, 200KAIC

FUSEBLOCK

304, 600V, 1 POLE
21 FUSEBLOCK

30A, e00vV, 2 POLE

. FUSEBLOCK

21 30A, 600V, 3 POLE
J FUSEBLOCK
181 60A, 600V, 3 POLE

MOTOR, 2HP, 3 PHASE
208-220/460VALC, TEFC

. 1800 RPM

FAN BLADE, 24°
10000CFHM

FAN CIRCUIT BREAKER
1004 FRAME, 15A TRIP,
3 POLE, 600V

TERMINAL BLOCK
30A, 300V, 12 LINE

TRANSFORMER, 7350VA
480/240:240/120V

PRESSURE SWITCH, SPDT
DIFFERENTIAL SENSING

INTAKE TEMP SWITCH
SPST, OPENS @ 120 DEG F

EXHAUST TEMP SWITCH
OPENS @ 753 DEG F ABOVE
NORMAL DPERATING TEMP

THERMOCOUPLE, TYPE J
{FOR EXTS5

DC SUPPLY, 120VAC INPUT
24vVDC QUTPUT

ITEM OTY.,  PART # DESIG. DESCRIPTION
35 1 S0000300 CPi CONTROL PaNEL, LOCAL
PRINTED CIRCUIT BOARD
36 3 14010000 FUL-FY3  FUSE, 2A, 250V
(COMPONENTS (F CP1 8 DCS»
37 1 50018300 TD TIME DELAY RELAY
' 7 SEC DELAY ON OPERATE
(COMPONENT OF CP1)
38 1 500600400 CPS CONTROL PANEL, REMOTE
- PRINTED CIRCUIY BOARD
39 3 SOODO310 CP2-CP4  CONTROL PANEL, LOCAL AUX.
PRINTED CIRCULT BDARD
40 3 50000410 CP6-CPE8  CONTROL PANEL, REMOTE AUX.
PRINTED CIRCUIT BOARD
41 1 24827790 OLR OVERLOAD RELAY
3 POLE 600V,
6-18A ADJUSTABLE
42 2 25317000 DSW DISCONNECT SWITCH
Dswi 3P.40A, 480V, 20 HP
43 ) 24829000  DLRX OLR AUXILIARY CONTACT
44 1 25309201 THERM THERMOSTAT e
- SR L m R AGL9STDEG, F - RESE
SPDT, 125VA
45 1 15142000 C[THERM] CONDULT BOX
46 2 24300002  SH1,SH2  LOAD ELEMENT
125W € 120V
14-
47 1 7BDS0SS7 [SH1,SH2] HEATER MOUNTING BRACKET
48 i 7BD44465C MLB MAIN LDAD BUS
PHASE-A  0.250° X 3.000° X 30.500°
49 i 7BD44466C MLB MAIN LOAD BUS
PHASE-B  0.250° X 3.000° X 34,750°
50 1 7BD44467E MLB MAIN LOAD BUS
PHASE-C  0.250° X 2.000° X 39.000"
51 3 7BD63693 [MLBI NEMA BUS CONNECTOR
0.250° X 4.000° X 10.500°
52 1 47BD63191 GND GROUND BUS
0.250* X 3.000% X 12.250"
53 & 15400000 [MLB1 1sOLATOR 2.750"
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HOT AIR EXHAUST

: LOAD BANK !
LFTING EYES
. RAIX SHIELD -
o VENT sc&eeu\
———19
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1 +Fate
} /- STAINLESS STEEL HINGE i ’
< 4 F
: FH
an
£l LOAD SOURCE CONNECTION i
L3 (3) NEMA HOLE PATTERNS HE
b 2} .56 et
*_i S (12} .562 HOLES PER PHASE i '
g Pl
. 3.
T SCREENED AR WTAKE — o
e 1 EACH.SIDE : -
- . F. . i 1 ¥ -
0= " CONTROL SECTION —-v-"’i;‘J .
. U . .
I M | : : L= 1
CONDUIT ENTRY / | ooty
9.188_.._.__ ) . i ) L“J:A'T'ON ST PO WINTAKE .| - w5 gl "g‘/:? e P Tyl N 'f;.-‘j_.f, T
I fd doee B - * . B e S PR - R - v . - . Co I ‘-*j_
B.500 ——— 7 ANCHOR LUGS ‘ 47.000
NT VIEW . RIGHT SIDE VIEW

M OF CONTROL COMPARTMENT AVAILABLE FOR CONDUIT ENTRY.
TRUCTION: ALL VWELDED FORMED STEEL FRAME, DOORS., PANELS AND SKID.
‘ FORK LIFT TUBES 7GA HRS. OUTER SHELL 14GA HRS, BASE SKID,

CONTROL BOX AND DOORS 14GA HRS, FAN/ELEMENT DOORS 16GA HRS
ALL HINGES, EXTERIOR FASTENERS, AND EXTERIOR
HARDWARE ARE STAINLESS STEEL . '

R: SHERWIN WILLIAMS - RECOATABLE EPOXY PRIMER -

G - BG67HS (247026000 - PART H BE7YS (24702700) - _

i SHERWIN WILLIAMS - POLANE HS PLUS POLYURE THANE

H COLOR: ASA 49 GRAY - F63HSA2036-3134 (24702800

YST - V66VSS (24702801> / ACCELERATOR ~ V66BIl (24702802)

XIMATE SHIPPING WEIGHT: 1,306 LBS LOAD BANK

SINGLE 187 8OTTOM LCONNECTLD

At w1
S0 l 78086832
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