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DESCRIPTION

Simplex LBD Series Load Banks
are a special form of stationary,
resistive, forced air-cooled Load
Bank which utilizes the air outflow
of an engine radiator for cooling of
the load elements. They are spe-
citically designed to apply discrete,
selectable electrical load to a power
source while measuring the re-
sponse of the generator to the ap-
plied load. They also provide a
means for routine maintenance ex-
ercise to assure long term reliability
and readiness of the standby gen-
erator, Exercise Load Banks elimi-
nate the detrimental effects of un-
loaded operation of diesel engine
generators.

Simplex LBD Series Load Banks
are intended for use with water

cooled engine generator sets
equipped with unit mounted radia-
tors. These Load Banks are built per
customer specifications and can be in-
stalled in numerous ways, including di-
rect bolted attachment to the radiator,
mounting withinan air duct, wallmount-
ing overthe air cutflow opening, indoors
oroutdoors. This Load Bankis equipped
with duct-angle mounting feet. The cabi-
net is rated NEMA Type 3R outdoor
weatherproof,

Power source testing is ag:complished
by applying resistive load steps at unity
{1.0) power factor.

/N\WARNING /A\

Always remove all power from
the load bus and all fan/control
power before servicing the Load
Bank. Neveroperate orservicea
Load Bank that is not properly
connected to an earthground.

REMOVABLE COVER PROVIDES
COMECTIGH B —\ ( AEDLST TO LOAD ELOMTS
. I \ 1
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CVIEW SHOWN LESS EXHAUST SCREEN L LOUWVERS)
Part of Pictorial Drawing 47BD124157

SPECIFICATIONS

Capacity: 40KW @ 1.0 PF

Voltage: 480V

Connection: 3-Wire

Frequency: 60Hz

Control Power: 120V Internal

Transformer
Temperature Rise: ' °F = _ KW x 3000
CFM
Duty Cycle: Continuous
Serial Number: 48408-01-42
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Load application is by magnetic
contactar. All load branch circuits are
protected by 200,000AIC class-T{uses.

This Load Bank may be operated in
Manual or Automatic Load Regulating
Modes. Operating conirols are located
on a Local Control Panel. Load Bank
controlis viaa Programmable Logic Con-
troller (PLC}. Common serviceable com-
ponents include Control Fuses (CF1-
CF2) and Load Application Fuses {F1-
F9). Lampscnthecontrol paneis indicate
the Load Bank operating status.

The Control Panel contains the foliow-
ing components:

1. Over Temperature and Normal Op-
eration indicator lamps
2. Power Control switches:
a. On/Oft
b. Manual/Auto
c. Add/Off/Subtract
d. Master Load

3. Load step indicator lamps

The “Normal Operation” lamp illumi-
nates when Control Power is available
and the Cooling System is operating
properly.

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-

/N\WARNING /\

Ifafailure occurs the correspond-
ing lamp wili lluminate 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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o RADIATOR AIRFLOW-COQLED
AESISTIVE LOAD BANK-SD SERIES

CAPACITY: 40KW & 1.0 pl.
VOLTAGE: 280VAC, 3
COMMECTION: 3-WIRE
FREQUENCY: GUHZ

CONTROL POWER: 120V INTEHNAL
TRANSFORMER AIRFLOW

TEMPERATURE RISE: - DIRECTION

DUTY CYCLE:  CONTINUQUS SERIAL NO.  49406-01-42

OVER NOAMAL
TEMPERATURE QPERATION

OO
@@

AUTO - BUBTRACT

STATUS INDICATORS

MASTER LOAD

g
:
o
T
w
g
&

SKW 10KW 10KW

© O O

LOAD CONTROL

WARNING

High Vohaga: Tum offl and diseonnact GOWe! ao0urco belork apening kny GOMEaimarnt
High Tempareturs: Miow gauipment lo codl afors canicing of oMUY any comparmant
Rolatng Equinment: Aasira that Tan has stopped bators ohemng 30y COMPRAMENG

For Opartor Safaty: Wake sure thiz squismenst is propsry groundsd when in uss

Al comprassion type comections on fusa blocks, load blocks, and coniation: whera used, shoukibe
chacicad lar bghiness ireguenty. This chack should bs ssblished &5 & pet of routne maintenance.

SBAPLEX INC. $139 N MACARTHERR SPRINGRICLD.L 62702 21 7-525-0095 4R 217.628-3130 FAX 21T-C25-T984

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, IL 82702-2314 » 217-525-6995 (24 Hr.)

+ Fax 217-525-7984

© 2002 Simplex, Inc. All Rights Reserved. + Printed in the USA. « www_simplexdirect.com




SIMPELXX

LOAD BANK MANUAL « LBD 40 UL + W.O. 49406 * page 4 of 15

L N [GND{ YO [COM| Y1 Y2

com| v3l valeom! vs!| velcom| vz

L | ] | | | L

] 1 1 | | — 1

~— POWER —"

guTPUTS

INPUT
120Vac
DL—105 PROGRAMMABLE
LOGIC CONTROLLER PLC

0.5A OUT
24v1C INPUTS
| 1 | T | | L I [ 1 | \ | [ 1
(+) [¢=3 | X0 | X1 COM{X2 | X3 X4 |XS JCOM| X6 | X7 |10 |COM| XL

Part of Control Section Drawing 47B124153

tor). When a coaling failure occurs the
automatic safety features in the Control
System immediately remove the load
from the load source. The malfunction
must be corrected and the contro! sys-
tem must be reset by tumning the Load
Bank“Qff"then “On” beforethe load can
be re-applied.

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 desiredloadtothe testsource
and measure the response of the test
source to the lead. This'system also
contains the circuitry utilized to discon-
nectthe Load Bank fromthetest source
in the event of cooling failures and/or
improperly positioned operating con-
trols. Load Bank control is via a Pro-
grammable Logic Controller (PLC).

Control power is supplied internally via
the Main Load Bus {MLB) and the Con-
trol Power Transformer (T1).

LOAD SYSTEM

Simplex LBD Series Load Banks are
built up in fused branch circuits of not
more than 70A each and protected by
600V, 200,000AIlC class-T fuses. All
wiring and devices within the branch
circuit are rated in accordance with the
fuse rating. Branch circuit fusing of the
elements virtually eliminates the dan-
ger of short circuit of the load elements
and consequent catastrophic damage
to the load bank.

These Load Banks utilize UL Recog-
nized Pow'r Rod Load Elements. These
elements arg {otally enclosed, sealed
and weatherproof. Pow'r Rod elements
consist of nickel-chromium resistance
wire electrically insulated and sealed
within a metallic sheath. The hazard of
electric shockto personneland the dan-
ger of short circuit by foreign object
penetration are reduced since the ele-
ments are electrically dead on the out-
side. They will not fatigue fromengine or
air-blast vibrations and will not sag or
stretchif overheated. The sheath mate-
rial is “incolfoy”, a rustproof nickel alloy
with a very high temperature rating
{1600°F}. These elements do not re-
guire a cool down period.

See Parts Legend Drawing for specific
elements used.

Simplex, Inc., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314 « 217-525-6995 {24 Hr.) « Fax 217-525-7984
2002 Simplex, Inc. Ali Rights Reserved. « Printed in the USA. = www.simplexdirect.com




SIMPLXX

LOAD BANK MANUAL = LBD 40 UL = W.O. 49406 + page 5 of 15

PRIMARY INSPECTION

Preventative visual inspections of the
shipping crate and Load Bank is ad-
vised. Physical or 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-
netfor any visual damage which could
cause internal electrical or mechani-
cal problems dus to reduced clear-
ance.

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

4. Rotateandpush all switches through

all positions to ensure smooth opera-
tion.

5. Inspectalirelays, 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 electri-
cal connections for tightness. If any
loose connections are found inspect
and tighten all remaining connec-
tions.

iO%O o] B [O] ] 0] [o
1—|'U

i

ol 0 b o] [ o [6] [
F1 Fe Fa Fa F5 FB F7 FB 9

GND

Part of Subpanel Drawing 4780124158

6. Examineall accessible internal elec-
trical components such as fuses,
contactors and transformers. Check

lugged wires at these componeants.

7. Inspectbottom of cratefenclosure for
anycomponents that mayhavejarred
foose during shipment such as indi-
cator light lenses, switch knobs, etc.

8. Visually inspect element 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.)
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INSTALLATION

1. Using the mounting feet provided
attach the Load Bank with bolts per
specifications.

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

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

4. See Conrrob’Loéd Section Drawing
47B124153A.

a. Cable the load source to the Main
Load Bus (MLB) onthe Load Bank
asshown. Consult NECforproper
wire size.

b. Place the Current Transformer
{CT1) in a position to sense total
generator current and connect it
to TB'CT' 1-2 as shown. Consult
NEC for proper wire size,

c. Using #14AWG copper wire mini-

mum with a torque of 35 in. Ibs.,
connect customer supplied Load

Dump contacts to TB'LD' 1-2 or

jumper if not used.
Open contacts to disengage load.
Close contacts to enable load.

d. Using #14AWG copper wire mini-
mum with a torque of 35 in. tbs.,
connect customer supplied Load
Bank status indicators to TB'CF
16-18 if desired. |
Continuity between TB'CF’ 1-3
indicates Normal Qperation.
Continuity between TB'CF' 1-2
indicates Qver Temperatura.

e. Jumpercontacts at TB'TD' for Au-

tomatic Operation Delay ‘Up' and
‘Down’ settings as desired.

L~

s MLB

n

CURRENT TRANSFORMER
MUST 8E PLACED 50

S0KW, 480V, 30, 60HZ
g1A & 0.8PF.

1Eer| 4 . 4

AS TO SENSE TOTAL .
100:5 | CENERATOR CURRENT. 1
(:E et wihe. i IR
A R LDAD
crr

—— e — — i — o —— T

Parts of Control Section Drawing 47B1224153A

OPERATION

1. Start-up generator orbring other test
source on line,

2. Adjustpowersource voltage and fre-
quency.

3. Place the “Control Power" “On/Off"
switch in the “On" position.

4. Place the “Control Power” “Manual/
Auto” switch inthe “Manual” or“Auto”
position.

5. Verify the illuminaticn of the “Normal
Operation” famp before proceeding.

Simplex, Inc., 1139 N. MacArthur Bivd., Springfield, I 62702-2314 = 217-525-6995 (24 Hr.} = Fax 217-525-7984
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MANUAL

6. Selectthe desired load Qia the“Con-
trol Power" “Add/Subtract”’ switch.

7. Place the “Master LLoad” switchinthe

“On” position to apply the Ioad se-

lected.

8. Using the “Add/Subtract” switch trim

the load as desired.

9. Adjustsourcevoltage andload. Moni-
tor as needed.

AUTOMATIC

When the operator places the Load
Bank in automatic mode the Program-
mable Logic Controller (PLC) and the
Current Sensing Relay automatically
applies load as needed. These relays
are factory set to maintain a minimum
netload onthe generator approximately
equal to 60% of generator full load rat-
ing. Time delay is set via jumpers at
TB'TD'. The following example illus-
trates how they function:

Example:

60KW Load Bank ona 100KW Gen-
erator

With no normal load applied to the
generator, the Load Bank will step up
" to approximately 60% of generator
rating (60KW, or approximately full
Load Bank rating).

t

As normal load comes on-fine, the
Load Bankwill step down to maintain
total generatorload of approximately
60% of generator rating until the en-
tire l.oad Bank is off-line.

Asnormal load varies, the Load Bank
will add and subtract steps as neces-
sary to maintain generator load at
approximately 0% of generator rat:

ing.

AWAR'NING A'

If an automatic test is inter-
rupted by a Load Bank failure,
do not reset the Load Bank until
the source of the failure has
been determined.

On the top of each Current Sensing
Relay (CSR) dust cover there is an
adjustment knob (3/4 turn potentiom-
eter) with an arbitrary 0.05-1.0 scale.
Turn the knob clockwise for a higher
currentpick-up point and counterclock-
wise for a lower current pick-up point.

LOAD DUMP

This Load Bank contains a Load Dump
feature which de-energizes all applied
load when customer supplied contacts
apen. 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 customer may
install automatic transfer switch con-
tacts, a manual pushbutton or circuit
breaker for this use.

SHUTDOWN
1 De-energize the load.

2. Place the "Control Power” “On/Off”
switch in the “Off" position.

Simplex, Inc., 1139 N. MacArthur Bivd., Springfield, L 62702-2314 « 217-525-6995 {24 Hr.) » Fax 217-525-7984
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OVER TEMPERATURE
DETECTION

If an "Over Temperature” occurs the
corresponding lamp illuminates andthe
load de-energizes. Before reapplying a
load, the failure must be corrected and
the system must be reset by turning the
Load Bank “Off" then “On”. This detec-
tion system consists of the following
components:;

1. Exhaust Temperature Switch (EXTS)
2, Qver Temperature Relay (OTR)
3. Control Power Relay (CPR)

MAINTENANCE

The Load Bank has been designed to
require minimummaintenance. Allcom-
ponents have been chosen for a long,
reliable life, Two basicintervals of main-
tenance are raquired: each operation
and every 50 hours or 6 months (which-
ever comas first).

EACH OPERATION

The air intake screens and louvers,
cooling chamber; and exhaust open-
ings must be checked for any obstruc-
tions or foreign objects. Due to the high
volume of aircirculated, paperand other
items can be drawn into the air intakes.
DuringLoad Bank operatiopinsure there
is positive airfiow, '

/N\WARNING A\

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

R
. S 2
arr
8
cL_ﬂG AWEG, 203°C,
WHITE TEFLON —l

EXTS

S - =]

NDO. 295°F
wae O 1]
l

1Y)

CONTRAL
2} POWER

Part of Control Section Drawing 47B124153A

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 or more load fuses orload resistors
may have malfunctioned.

EVERY 50 HOURS
OR 6 MONTHS

Check the tightness of the electrical
connections. The expansion and con-
tractioncaused byl oad Bank operation
may result in loose connections. Vibra-
tions may also loosen electrical con-
nections. if the Load Bank is trans-
ported “over the road”, the electrical
connections should be checkedfortight-
ness at a shorter-than-normal time in-
terval. See "Primary Inspection”.

Simplex, Inc., 1138 N. MacArthur Bivd., Springfield, Il 62702-2314 = 217-525-6995 {24 Hr.) » Fax 217-525-7984
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TROUBLESHOOTING '
This section is designed to aid the elec- A WARNING A

trical technician in basic Load Bank
systemtroubleshooting. Allof the prob-
lems listed can be verified with a basic
test meter and/or continuity tester. For
safety reasons, when troubleshooting
Load Bank systems always remove all
test source power, fan/control power,
anti-condensation heater power, stc.

When troubleshooting Load
Banksystemsalwaysremoveall
test source power, fan/control
power, anti-condensation heater
power, etc.

AWARNiNG A

OVER TEMPERATURE Do Not allow the Load Bank to
INDICATED operate unattended for extended
Exhaust temp above EXTS setpoint: periods.

1. Qver temperature sensor failure
2. Air restriction (intake or exhaust)
3. Overvoltage condition present
Exhaust termp below EXTS setpoint:

1. Restriction of air
{intake or exhaust)

2. Overtemmperature sensor failure

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
L3

5. Open load step fuses '

Simplex, inc., 1139 N. MacArhur Blvd., Springfield, IL 62702-2314 + 217-525-6995 (24 Hr.) « Fax 217-525-7984
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mAND E I M F Lx® SPRINGFIELD, ILLINDIS L

The drawings included in this manual SCALE : APPROVED BY : DRAWN BY : 5B |
are the most accurate source of part DATE : 10-30-00 REVISED
numbers for your Load Bank. When RESISTIVE LOAD BANK LBS—MINI=-25
ordering replacement parts for Simplex Z5KW,480V,39,60H7 CONTRGL/LOAD SECTION
Load Banks, always consult the Paris R DRAWING NUMBER
Drawing. When contacting the Simplex W.O.  42329-00-43 478114099A
Service Depariment always have your
work order and drawing number ready
for reference. The Work Order Number ITEM OTY. PART ¥  DESIG. UESCRIPTION
and the Drawing Numbers are also lo- 1 3 24304500 LR1-LR3  LOAD ELEMENTS, 1667WE277V
cated on each drawing legend. A typical (24304340 R Ly Salweery
drawing !(?gend and parts list is iflus- 2 6 24309500 LR4-LRY  LOAD ELEMENTS, 3333WE277V
trated at right. (24309520 GPERAT[NG AT 3333u@277V
187, INCOLLOY SHEATH
3 4 130131C0 Ci-C3 "CONTACTOR
FMC 354, 600V, IPOLE
120vAaC COIL
4 2 13506000 CFi-CF2  FUSE

Q. 54, 600V, 200KAIC

5 3 14043000 FL-F3 FUSE
10A, 600V, 200KAIC

[} [ 14057500 ¥4-r9 FUSE
204, 600V, 20CKAILC

13011500 {CF1-CFgl  FUSERLOCK
30A, 600V, 2 POLE

2] 3 15013000 [FlfFél FUSEBLOCK
30s, 600V, 3 POLE

? 1 23649500 MLE MAIN LOAD BLOCK, 173A,
600V, 3POLE, LINE CONS
2/0-#14AWG, 1 CONN, /PH

10 1 25663600 TR LT TERMINAL BLDCK
304, EDDY, 2 LINE

il 1 23667000 TR 7D’ TERMINAL BLOCK
30A. 600V, & LINE

12 1 25672000 T A TERMINAL BLOCK
30A, 300v, 18 LINE

. 13 i 12046300 fCB FaN CIRCUIT BREAKER
) t00A FRAME, 15A TRIP
3-POLE, 600V

14 1 24634000 HoT FAN MOTOR
208~230,460V, 2. 3FLA, 0. SHP
1730RPM, | 625D1A., S6-FRAME

=] 1 138203500 L MOT] FaM BLADE
4350CFM B LBSORPM
18" DiA., 0 625014, 0. 23HP

16 1 23450000 Tt TRANSFDRMER, 130VaA
4BOs24(k 2407120V
MACHINE TDOL CLASS
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APPENDIX A - ABBREVIATION

S 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 masterlist, drawings

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

AC-Alternating current

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

AM-Ammeter

AMSW- Ammeter selector
swilch-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 refay-
normally energized relay in
cooling faiture 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-agircuit
breaker in series with fan control
power

FCVR-Fan control voltage relay-
normally energized relay on
relay sub-panel

FM-Frequency meter-monitars
frequency of test source

FMC-Fan motor contactor-
controls power to fan motor

FM3SW-Frequency meter switch

FP5-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-Intake air temperature
switch

K-Relay coil/contact designation
KVA-Kilovolt 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-Motor

NEMA-National electrical
manufacturer's association

ODP-Open, drip-proof-refers to
moter 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 expressed as
lagging, in capacitive loads
expressed as leading

PAR-Control 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 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-Totally enclosed, fan
cooled-refers to motor enclosure

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

UPS-Uninterruptable power
source

V-Voltage
VSR-Voltage sensing relay

XCB-Reactive load controlling
circuit breaker
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APPENDIX B -
l CALCULATIONS EXAMPLES
& FORMULAS Using line voltages and currents:
I . 3 Phase
The following calculations are used to L .
determine the actual kilowattloadbeing | Current Readings Voltage Readings
applied by the Load Bank, when line A1 = 2497 3"2 - 231\\;
voltages and currents are known (at 1.0 Az = 2504, 23=479
power factor). Az= 254A Va1 = 483V
I 3 Phase o Currert Av+ Az +As
rage Currenf =
1. Read ali three line currents and find Verag 3
the average reading. 2494+250+254
I 2. Read all three line-to-line voltages = 3
and find the average reading.
3. Multiply the average current times = 251A
l the average voltage.
. . 2+ Vaa + Vi
4, Multiply the answer of step #3 times A o Voltage = Via+
I the square root of 3 (1.732). verag g 3
5. Divide the answer of step #4 by 1000, 481 + 479 + 483
The answer is the actual kilowatts of = 3
l load being applied by the Load Bank.
Single Phase = 481V
1. Determine the line current.
I . Volts x Amps x 1.732
2. Determine the line-to-line voltage. Kilowatts = 1000
3. Multiply the line current times the
I line-to-line voltage. _ 481x251x1.732
4. Divide the answerof step #3 by 1000. 1000
5. The answer of step #4 is the actual
l kilowatts being applieq by the load = 209.1KW
bank.
Single Phase
l Current Reading: 150A Voltage Reading: 240V
Volts x Amps
I Kilowatts =
1000
150 x 240
I B 1000
l = 36.1KW




SIMPLX

LOAD BANK MANUAL = LBD 40 UL = W.0. 49406 » page 13 of 15

The following calculations are used to
determine the amount of current when
the desired amaunt 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 square root of 3 (1.732)

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

4. The answer of step #3 is the average
line current withthe desired kilowatts
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. 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 referencingthe load stepto a
KW value at a known voltage.

1. Determine the new unfated 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: 50KW Operating Voltage: 480V
KW x 1000
Amperage = T ynsx 1.732
50 x 1000
480 x1.732
50,000
= 831.36
= 60.1

Single Phase
Applied: 25KW

Operating Voltage: 240V

KW x 1000

Amperagé

Volts

25.x 1000

240

25,000

240

104.2

Determining step KW at other than rated voltage:

Applied: 80KW

Step KW

It

70.3

Operating Voltage: 450V
Rated Voltage: 480V

{Oper. Volt. + Rated Volt.)? x Applied KW
(450 + 480)% x 80
.93752'x 80

Simplex, Inc., 1132 N. MacArthur Blvd., Springfield,'IL 62702-2314 » 217-525-6995 (24 Hr.) « Fax 217-525-7984
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FORMULAS
Alternating Current Direct Current
Kilowatls 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 \‘ 1-PF?
1000

3phase 1.732 x Volts x Amps x \f 1-PF2
1600

Sinip]ex. lne., 1139 N. MacArthur Blvd., Springfield, IL 62702-2314 « 217-525-6995 (24 Hr.} = Fax 217-525-7984
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APPENDIX C - DRAWINGS
Title Drawing
COontrol ... oo e 47B1241 53P;
Load ..o 478124154
Srapping ..o v 478124155
Pérts Legend .......coeeeveeen cevereneans 47B124156
Pictorial ..o 47BD124157
Subpane! ..., 47BD124158
Nameplates ... ivicienviienininn, 47BD124159A
.
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LOAD BaNk WJRING COLDR CDCED AS FOLLOWS
ALL AC CONTROL WIRE UMPERS:
LINE S1DE, -a-
COMHON C(GROUND OR NEUTRAL), "B*
ALL Al POMER WIRING:
A PHASE, LINE | - BLACK (“BK"Y
R PHASE, LINE 2 - RED ¢“R*'>
£ PHASE, LINE 3 - BHLUE ("B-)
ALL DC CONTROL WIRING

ALL DC POMER WIRING
FOSITIVE - RED ¢-R*2
MNEGATIVE - BLACK (*BK">

SIDE OF COIL - RED (*R"}
SIDE OF COTL - BLUE ¢* B2

POSITIVE - RED VITH A WHITE STRIPE C‘RW">
NEGATIVE - BLACK WETH A WHITE STRIPE (*BKW*?

ALL VIRES ATTACHED TO LOAD BANK GROUND - GREEN (“G°)
ALL LUAD JUMPERE AND STRAPPING - WHITE (*w")
MARK WIRES WITH COLDRED TAPE [F WIRE COLDR 1S NOT AYAILABLE.

CT POLARITY DEYAIL

13 1
GOMCRATOR [0t

alE.
LoD

WHITE, L1
UL ®e 1l
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. UNIT MUST BE GROUNDED FOR OPERATOR'S SAFETY.

. DASHED LINES INDICATE WIRES NOT SUPPLIED BY SIMPLEX.

. #14 AWG COPPLR WIRE, TORQUE TO 35 IN*LBS.

. ALL CONTROL WIRE £16 AWG,
ALL LOAD WIRE 412 AWG,

. LOAD DUMP CONTACT: OPEN TO DISENGAGE THE LOAD,

CLOSE TO ENER3IZE, JUMPER IF NOT USED,

CONTINUITY BETWEEN TB'CF'

CONTINUITY BETWEEN TR'CF’

1057C, UNLESS OTHERWISE NOTED

150°C UNLESS OTHERWISE NOTED
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DISK S/N: 2455

APPRONED BY =
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WIRING CIRCUNT DATE : 1/18/02
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DRAWING NUMBEF
W.0. #494D6-01-42 7B124153A




(N R B

[

[ 4 3 L]

[}

l.J L.

]

L

S R NS R TR IOV ) W

T R S B .

L]

NOTES:

. UNIT MUST BE GROUNDED FOR OPERATOR'S SAFETY. I 2 3
2. DASHED LINES INDICATE WIRES NOT SUPPLIED BY SIMPLEX,

J. ALL CONTROL WIRE #16 AWG, 105°C. UNLESS OTHERWISE NOTED
ALL LOAD WIRE 12 AWG, 150°C, UNLESS OTHERWISE NOTED.

LOAD BANK WIRING COLOR CODED AS FOLLOWS:

ALL AC CONTROL WIRE JUMPERS: BK R B
LINE SIDE, "4° SIDE OF COIL - RED ¢*R*)
COMMON ¢ GROUND OR NEUTRAL>, *B° SIDE OF COIL - BLUE (*B°)
ALL AC POWER WIRING
A PHASE, LINE | - BLACK (*BK®> C1 Co
B PHASE, LINE 2 - RED C*R*)
C PHASE, LINE 2 - BLUE (B>
ALL DC CONTRGL WIRING
SOSITIVE - RED WITH & WHITE STRIPE ¢*RW*)
NEGATIVE - BLACK WITH & WHITE STRIPE ¢ BKW)> —_
ALL DC POWER WIRING:
POSITIVE - RED (“R*)
NEGATIVE -~ BLACK (" BK"> o
ALL WIRES ATTACHED T0 LOAD BANK GROUND - GREEN ¢°G")
ALL LOAD JUMPERS AND STRAPPING - WHITE ¢*w*) \ | t
MARK WIRES WITH COLORED TAPE If MIRE COLDR IS NOT AVAILABLE. B 0 B
'
1O [F] [F
| 2 3
BK R B

(SEE NOTE 1)
GND

! l
' TO LOAD SDURCE

/@ ’ @IA @IIi ’ QIC MLB
L I
= |
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£

Cod

SR A

r U
[

iTEM QTY PART# DESIG DESCRIPTION
1 é 24304540 LR1-LR3 LOAD ELEMENTS, 1667W@277V
LR13-LR15 OPERATING AT 1667w € 277V
12", INCOLLOY SHEATH
2 9 24309520 LR4-LR12 LOAD ELEMENTS, 3333W@277V
OPERATING AT 3333W @ 277V
18", INCOLLOY SHEATH
3 4 13013100 C1-4 CONTACTOR
35A, 600V, 3POLE
12Qvac, 50/60Hz COIL
4 2 14004000 CF1,2 FUSE, TIME DELAY
14, 600V, 200KAIC
5 9 14057500 Fl1-9 FUSE, VERY FAST ACTING
20a, 600VAC, 200KRAIC
) 1 15011500 [CF1, 2] FUSEBLOCK
30A, 600V, 2 POLE
QUICK-CONNECT
7 3 15013000 [F1-9] FUSEBLOCK
30a, 600V, 3 POLE
8 1 25649500 MLB MAIN LOAD BLOCK, 1754
600V, 3POLE, LINE CONS:
2/0-#14AWG, 1 CONN/G
9 1 25670000 TB CE' TERMINAL BLOCK
TR TD" 302, 600V, 12 LINE
TR CT
10 1 25672000 TBA’ TERMINAL BLOCK
TR LO' 30a, 600V, 18 LINE
11 1 25309790 EXTS EXHAUST TEMP SWITCH
UL NO, CLOSE @ TEMP >295°F
12 1 7BD56534B [EXTS] EXTS BOX
UL
13 1 24951011 PLC PROGRAMMABLE CONTROLLER
10 AC INPUTS, B QUTPUTS
120VALC POWER
14 1 25453000 T1 TRANSFORMER, 300vAa

A80/240V:240/120V

THE INFORMATION HEREON IS THE PROPERTY OF SIMPLEX, INC.,
AND/DR TS SUBSIDIARIES. WITHOUT WRITTEN PERMISSION ANY

COPYING,

WHICH (T IS LOANED 5 PROHIBITED.

©2002 SIMPLEX,
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DESCRIPTION

GENERAIL PURPOSE RELAY
10a, 240vac, 3ppT

CURRENT SENSOR RELAY

0.0035-10A, 120V, SPDT

CURRENT TRANSFORMER
1.12* WINDOW DIAMETER
SWITCH 3R '

{SCW-TRM, SEALING)

DPDT, CENTER-OFF, TOGGLE

(SCW-TRM, SEALING)

FOR PSB/NEON LAMEP BASE

FOR PSB/NECON LENS

123V, NEON, FOR BZ2A BULB

1TEM QTY PART# DESIG
15 6 24771000 CPR,OTR
SR1-4
120VAC COIL
16 & 24891000 [CPR,OTR, RELAY BASE
SR1-61] 11 PIN SCREW TRM
17 2 24752500 CSR1,2
18 1 25438100 CT1
100/5, 50-40DHz
19 2 25303031 S1.4
DPST, TOGGLE
20 2 25303025 52,3 SWITCH 3R
21 6 16750600 [L1-6] 0-RINGS
22 6 16750500 [L1-6] O-RINGS
23 6 24261500 L1-6 LIGHT-BASE
24 6 24250500 {L1-6] LIGHT-BULB
NEON, 125V, B2a
HIGH BRIGHTNESS
25 6 24272001  {L1-6] LENS

" CLEAR CYLIND. CLEAR

DISK 5/N: 4435
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NOTES:
13 CONTROL & ELEMENT BOX
MATERTAL - 14 GA. GALV.
2> DUCT FRAME MATERIAL - 12 GA. GALV.

3y CONDUIT - 2° ALUMINUM TUBING
4y NEMA 3R
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SIMPELX

RADIATOR AIRFLOW-COOLED
RESISTIVE LOAD BANK-LBD SERIES

CAPACITY:  40KW @ 1.0 pl.
VOLTAGE: 480VAC, 39
CONNECTION: 3WIRE
FREQUENCY:  60Hz

- CONTROL POWER: 120V INTERNAL

TRANSFORMER

F

TEMPERATURE RISE: —g—
DUTY CYCLE:©  CONTINUOUS

AIRFLOW
DIRECTION

SERIAL NO.  48408-01-42

OVER
TEMPERATURE

i

NORMAL
OPERATION

4o

STATUS INDICATORS

ON

o

OFF

MAN ADD

obs o obo

AUTO

3
o
-
3
&
&
2
Q
o

SUBTRACT

MASTER LOAD |
ON

ope

10KW 10KW

P r %

LOAD CONTROL

“+

WARNING
High Voltage:

High Temperatura:
Rotating Equipment:
For Operalor Safety:

Tum off and disconnect powsr sourc bafore bhening ary compartment
Adiow aquipmant to cool betore servicing or cpening any compartment
Agsure that Fant has stopped bafors apening any comparthent
Make sure this equipment Is property grounded when in use

All compression type connections oh fuse blocks, loed blocks, and contactors whene used, should be
chacked for lightness frequentty. This check should ba astablishad as a part of reuting maictenanice.

SMPLEXINC. 1118 M. MACARTHUR SPRINGFIELD, L B2T0Z 2174256995 24 HR 217-528-3130 FAX 217-52%.7944
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1/30/02 49406PLC PROGRAM USAGE DATA

WORK ORDER: 49406
LBD-40 UL

40KW, 480VAC, 3-PHASE, 60Hz
5KW STEP RESOLUTION -
DL-105 PLC

PROGRAM: 49406PLC

DISK: 4455

DRAWING: 47B124153A
DirectSOFT
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1/30/02 49406PLC PROGRAM USAGE DATA

The following rungs establish which timer is used for the step-up delay
based on customer input to terminal block TB'TD"

130 49406PLC

When this timer is energized, it counts 5 x (1. 1sec and then closesfopeqs it's contacts.
When the NC T0 contact in front of the timer opens, the timer de-energizes, and the
courtt value is reset.

0.5 SECOND UP TMR
CSR1 TB'TD' -2 TB'TD' -3 DELAY TIMER 0.5 SECQOND UP
ADD. . up2 up3 0.55U DELAY TIMER
X3 X4 X5 TO 0.55U
T — [ =~ 10
K5 |
Initizlize remaining up timers:
) : 1.0 SECOND UP TMR .
C5R1 B'TD-2° TB'TD'-3 DELAY TIMER 1.0 SECOND UP
ADD un2 uD3 1.08U DELAY TIMER
X3 x4 x5 T 1.08U
2 \—4 | — - — _ T1
K10
1.5 SECOND UP TMR
CSR1 T8'TD'-2 TB'TD'-3 DELAY TIMER 1.5 SECOND UP
ADD uD2 uD3 155U DELAY TIMER
X3 X4 X5 T2 1.55U
3 % L T2
K15
I
. 5.0 SECOND UP TMR
CSR1 TB'TD' 2 TBTD -3 DELAY TIMER 5.0 SECOND UP
ADD up2 up3 508U DELAY THMER
X3 X4 X5 T3 5.058U
4 A = | =l 3
K50
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49406PLC PROGRAM USAGE DATA 130 49408PLC
Determine the step down delay in the same fashion:
0.5 SECOND DOWN TMR
CSR2 TB'TD-4  TBTD-5 DELAY TIMER 0.5 SECOND DOWN
SUBTRACT DD4 DD5 0.55D DELAY TIMER
X2 X6 X7 T4 0.55D
—— [ —+— =+ T4
K5
1.0 SECOND DOWN TR
CSR2 TB'TD'4  TB'TD'-S DELAY TIMER 1.0 SECOND DOYWN
SUBTRACT DD4 DD5 1.038D DELAY TIMER
x2 X6 X7 5 1.0SD
— | { 1 = 5
K10
. 1.5 SECOND DOWN TMR 7]
CSR2 T8 TD4 T8'TD-5 DELAY TIMER 1.5 SECOND DOWN
SUBTRACT D4 DDs5S 1.580 DELAY TIMER
X2 X6 X7 T6 1.58D
Iy SR s e Ts
K15
5.0 SECOND DOWN VR
CSR2 B'TO-4  TB'TD-S DELAY TIMER 5.0 SECOND DOWRN
SUBTRACT DD4 DD5 508D DELAY TIMER
X2 X6 X7 T7 508D
e e e 7
K50
&
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E“ 1/30/02 49406PLC PROGRAM USAGE DATA ) 130 49406PLC
Translate up and down timer inputs inte a single "increase load” or “decrease load"
f signal.
0.5 SECOND UP "INCREASE" LOAD
DELAY TIMER ' SIGNAL
0.55U usiG
TO CO
— |- : —{ our )
1.0 SECOND UP
DELAY TIMER
1.08U
T —
1

1.5 SECOND UP
DELAY TIMER
1.58U
T2
— "t

5.0 SECOND UP
DELAY TIMER
5.08U
T3

1 =

0.5 SECOND DOWN "DECREASE" LOAD
DELAY TIMER SIGNAL
0.580 DSIG
T4 c1
{ = { out )

1.0 SECOND DOWN
DELAY TIMER
1.080
! T5
1k

1.5 SECOGND DOWN
DELAY TIMER
1.58D
T6 '

1|
[

5.0 SECOND DOWN
DELAY TIMER
5080

7
—1
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49406PLC PROGRAM USAGE DATA
Setting up the Load Step Counter:

Set the upper and lower limits of the counter:

130 49406PLC

LOAD STEP COUNTER
AT UPPER LIMIT

CTR ULIM
CTAD K8 c2
=} — { out )
LOAD STEP COUNTER
AT LOWER LIMIT
CTR LLIM
CTAD KO c3
= | { out )
Define the counter:
"INCREASE" LOAD LOAD STEP COUNTER e
SIGNAL AT UPPER LIMIT
USEG Ué‘zM LOAD STEP COUNTER
LSCNT
I F = cTo
"DECREASE" LOAD LOAD STEP COUNTER Ko
SIGNAL AT LOWER LIMIT
DSIG LLIM
c1 C3
e I L
INITIALIZE ON J
POWER-UP
_FirstScan
SPO
e
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49406PLC PROGRAM USAGE DATA 130 49406PLC
Determining which load steps are on at what counts of the Load Stép Counter:
S5KW STEP RELAY
CTR SKW
CTAO K1 } Y0
| =t { out )
CTR
CTAD K3
}____
CTR
CTAD K5
| =+ '
CTR
CTAQ K6
| =

15T 10KW STEP
RELAY
10KW #1
Y1

{ out )

2ND 10KW STEP
RELAY
10KW #2
Y2

( out )

15KW STEP RELAY
15KW
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