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CALCULATIONS
& FORMULAS

The following calculations are used to
determine the actual kilowatt load 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 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 kilowatts 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 Voltage Readings
A1 = 249A V1-2 = 481V
A2 = 250A V2-3 = 479V
A3 = 254A V3-1 = 483V

Average Current =
A1 + A2 + A3

3

=
249+250+254

3

= 251A

Average Voltage =
V1-2 + V2-3 + V3-1

3

=
481 + 479 + 483

3

= 481V

Kilowatts =
Volts x Amps x 1.732

1000

=
481 x 251 x 1.732

1000

= 209.1KW

Single Phase

Current Reading: 150A Voltage Reading: 240V

Kilowatts =
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 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 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. 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 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
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

Amperage =
KW x 1000

Volts x 1.732

=
50 x 1000

480 x 1.732

=
50,000
831.36

= 60.1

Single Phase

Applied: 25KW Operating Voltage: 240V

Amperage =
KW x 1000

Volts

=
25 x 1000

240

=
25,000

240

= 104.2

Determining step KW at other than rated voltage:

Applied: 80KW Operating Voltage: 450V
Rated Voltage: 480V

Step KW = (Oper. Volt. ÷ Rated Volt.)2 x Applied KW

= (450 ÷ 480)2 x 80

= .93752 x 80

= 70.3
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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 1-PF2

1000

3 phase 1.732 x Volts x Amps x 1-PF2

1000
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TORQUE VALUES

FAN BLADES

FAN TORQUE
PART NO. BOLT SIZE FT LBS // IN LBS

13820000 SET SCREW 11.7 // 140

13820500 SET SCREW 11.7 // 140

13821000 SET SCREW 8.3 // 100

13822000 1/4 — 20 7.5 // 90

13823000 1/4 — 20 7.5 // 90

13824000 1/4 — 20 7.5 // 90

13825100 1/4 — 20 7.5 // 90

13826000 1/4 — 20 7.5 // 90

13827500 5/16” 13 // 156

13827600 5/16” 13 // 156

13828000 3/8” 24 // 288

MOTORS, BRACKETS, BUS BAR CONNECTIONS

BOLT/NUT TORQUE
SIZE GRADE FT LBS // IN LBS

.250 (1/4-20) Grade 5, dry 8 // 96

.250 (1/4-20) Grade 2, dry 5.5 // 66

.312 (5/16) Grade 5, dry 17 // 204

.312 (5/16) Grade 2, dry 11 // 132

.375 (3/8) Grade 5, dry 30 // 360

.375 (3/8) Grade 2, dry 20 // 240

.437 (7/16) Grade 5, dry 50 // 600

.437 (7/16) Grade 2, dry 30 // 360

.500 (1/2) Grade 5, dry 75 // 900

.500 (1/2) Grade 2, dry 50 // 600

.562 (9/16) & up Grade 5, dry 110 // 1320

.562 (9/16) & up Grade 2, dry 70 // 840

CONTACTORS

See torque values on the front of the contactor.

ELEMENTS/TRAYS

TERM/NUT TORQUE
SIZE INCH LBS

#6 Rod ends 4

#10 Element Conn. 20

1/4-20” High Voltage Contact Simplex

MAIN LOAD BLOCKS- ALL SIZES

WIRE TORQUE
CONNECTION SIZE FT LBS // IN LBS

LOAD SIDE 4-14AWG 2.9 // 35

LINE SIDE 500MCM-4/0 31 // 375

3/0-4/0 20 // 240

2/0-6AWG 10 // 120

8AWG 3.3 // 40

CIRCUIT BREAKERS

WIRE TORQUE
STYLE SIZE INCH LBS

Cutler-Hammer 14-10 AWG 20
1-Phase

8 AWG 25

6-4 AWG 27

3-1/0 AWG 45

Merlin Gerin 14-1/0 50
3-Phase
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FUSEBLOCKS

MANUF. WIRE TORQUE
PART NO. SIZE INCH LBS

BM6031SQ, 10-18 AWG 20
BM6032SQ,
BM6033SQ;
600V, 30A

T60060-2SR 10-18 AWG 20
600V, 60A

T60030-3CR, 10-14 AWG 35
600V, 30A 8 AWG 40

T60060-3CR,
4-6 AWG 45600V, 60A

2-3 AWG 5060100-3CR,
600V, 100A

MISCELLANEOUS-TERMINALS, METERS,
SWITCHES, COILS, RELAYS, XFORMERS

CONNECTION TORQUE
SIZE INCH LBS

4 5

6 10

8 19

10 31

1/4-20” 66

TAPER-LOCK BUSHINGS

 BUSHING NUMBER TORQUE

1008, 1108 55 IN LBS

1210, 1215, 1310, 1610, 1615 15 FT LBS

2012 23 FT LBS

2517, 2525 36 FT LBS

3020, 3030 67 FT LBS

3535 83 FT LBS

4040 142 FT LBS

4545 204 FT LBS

5050 258 FT LBS

6050, 7060, 8065 652 FT LBS

10085, 12010 1142 FT LBS

CAM-LOK STUDS

THREADED MAXIMUM
STUD TORQUE

5/16” – 18 15 FT LBS

1/2” – 13 40 FT LBS

TORQUE VALUES CONT’D
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ITEM DESCRIPTION 1/2" 5/8" 3/4" 7/8"

A LIFT EYE 15465000 15470000 15471000 15472000

B O-RING 16750500 16750600 16750610 16750620

C FLAT WASHER 20424200 20427000 20427100 20427200

D RUBBER WASHER 20431000 20431001 20431002 20431003

TYPICAL LIFT EYE INSTALLATION


