
PPoowweerr  
 
 One of the chief assignments at Motor City Electric is the design layout of power 
equipment in a cost efficient manner. In a design/build project receptacles and other equipment 
must be positioned in the correct location in which NEC rules must be abided by. The power drawn 
by computing equipment is expressed in Watts or Volt-Amps.  Watts is the real power drawn by the 
equipment and Volt-Amps is identifies as the “apparent power.”  General power consists of 
receptacles, motors, computer equipment, etc.  
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General 
 When piping an area, the ceiling and walls types must be taken into account. According to 
the NEC, all junction boxes and pull boxes must be accessible. For example, if there is a lay in 
ceiling which is considered accessible, you can mount a box in the space above. On the other 
hand, if the ceiling is gypsum board, or other non accessible ceiling types, then junction boxes 
cannot be mounted in the plenum space.  
 
Receptacles 
 The use of a room determines the type and arrangement of receptacles. The NEC 
provides special requirements of receptacle placement for different areas of a building such as; 
corridors, dwelling units, bathrooms, etc. Receptacles in areas where water is present requires the 
outlet to be GFI (Ground-Fault Interrupter) protected. According to the NEC (Article 210.52) in 
dwelling units, “Receptacles shall be installed so that no point along the floor line in any wall space 
is more than 6 feet (1.83 m), measured horizontally, from an outlet in that space. Receptacle 
outlets shall, insofar as practicable, be spaced equal distance apart.” When dealing with 
countertops such as: island counter spaces, peninsular counter spaces, and separate spaces, the 
NEC requires at least one receptacle to be installed at each of these areas. 

• Normal duplex receptacles are 180 Watts. 
  
Lighting 
To figure out the total load on a lighting circuit 

• If light fixtures are Fluorescent (Have electric ballasts) use the total wattage that is 
provided. 

• If light fixtures have High Pressure Sodium (High reactant ballasts) add an additional 20% 
to the total wattage. 

• Find out the lighting load in the spec sheet for the fixture type (45W, 64W, etc.) 
• Find out the total number of fixtures of the specific type 
• Multiply by the lighting load by the number of fixtures 

o Example) WWWgeTotalWatta 576384192 =+= on the circuit 
Fixture Type Number of 

Fixtures 
Wattage of 

Fixtures 
Total 

Wattage 
F1 3 64 192 
F4 6 64 384 



Table 1 - Finding Total Wattage on a Lighting Circuit 

Hints 
• Exit signs are usually around 10 Watts 
• Make sure to pay attention in the spec sheets to see if the light fixtures have more than 

one bulb 
o Example) WWWgeTotalWatta 78810778 =+= on the circuit 

Fixture Type Number of 
Fixtures 

Number of 
Bulbs 

Wattage of 
Fixtures 

Total 
Wattage 

F7 8 3 32 778 
X2 (Exit Sign) 1 - 10 10 

Table 2 - Finding Total Wattage on a Lighting Circuit 

Motors 
 Motors are utilized in many areas of a building. They are used in exhaust fans, air 
conditioning units, unit heaters, etc. To provide power to these pieces of equipment, various 
information is required such as; size of motor, the motor’s full load current, the required voltage and 
whether it is single phase or three phase. 
 The power load can be calculated when the motors full load current and voltage are obtain. 
This is found by multiplying the voltage times the current. For a single phase 120V or 277V motor, 
the load is distributed among one circuit, which requires a single pole breaker plus one wire from 
the circuit along with a neutral wire. For a single-phase 208V or 480V motor, the load is divided 
among two circuits and a two pole breaker is needed. In addition to a two-pole breaker, one wire 
from each circuit it required. The power load for a three-phase motor is calculated by multiplying 
the square root of 3 times the voltage times the current. The power is dispersed between three 
circuits and a three-pole breaker is required. To feed this motor, one wire from each circuit is 
needed.  
 Other than using a circuit breaker, motors need an alternative way of shutting down. This 
can be accomplished by a starter, disconnect, a combination of a starter/disconnect, or a shunt trip 
breaker. The disconnect should be rated higher than the motor but not exceed 250% of the motors 
size. For example, if the motor has a full load current of 20A, the disconnect should not be rated 
over 50A. According to the NEC article 430.52, if the disconnect contains a fuse, the fuse should 
not surpass 225% of the full load current.  
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Figure 1 - Disconnect Sizes in Amps 

 
To find the load of motors use Table 3 

• Single Phase 
o Select your Single Phase Motor Horse Power (H.P.) 
o Select your Voltage (115V, 200V, 208V, or 230V) 
o This will give you Motor Full Load Current–Amps 
o Multiply by the voltage used (120V or 277V) 



 Example) There is a 1 ½ Horse Power (H.P.) Motor that uses 120V. 
   VAVAVA 240012020 =×=  

Horsepower 115 Volts 200 Volts 208 Volts 230 Volts
1/6 4.4 2.5 2.4 2.2
1/4 5.8 3.3 3.2 2.9
1/3 7.2 4.1 4 3.6
1/2 9.8 5.6 5.4 4.9
3/4 13.8 7.9 7.6 6.9
1 16 9.2 8.8 8

1 1/2 20 11.5 11 10
2 24 13.8 13.2 12
3 34 19.6 18.7 17
5 56 32.2 30.8 28

7 1/2 80 46 44 40
10 100 57.5 55 50

Table 430.148 - Full-Load Current, Single-Phase 
Alternating-Current Motors

 
Table 3 - Single Phase Full-Load Current 

 
• Three Phase 

o Select your Three Phase Motor Horse Power (H.P) 
o Select your Voltage (115V, 208V, 230V, 460V, 575V) 
o This will give you Motor Full Load Current– Amps 
o Multiply by:  

 360 for 208V, ( ) 3603208 =×V  
 831 for 480V, ( ) 8313480 =×V  

o Divide by 3 (3 Circuits) to find the load for each circuit 



Horsepower 115 Volts 208 Volts 230 Volts 460 Volts 575 Volts
1/2 4.4 2.4 2.2 1.1 0.9
3/4 6.4 3.5 3.2 1.6 1.3
1 8.4 4.6 4.2 2.1 1.7

1 1/2 12 6.6 6 3 2.4
2 13.6 7.5 6.8 3.4 2.7
3 - 10.6 9.6 4.8 3.9
5 - 16.7 15.2 7.6 6.1

7 1/2 - 24.2 22 11 9
10 - 30.8 28 14 11
15 - 46.2 42 21 17
20 - 59.4 54 27 22
25 - 74.8 68 34 27
30 - 88 80 40 32
40 - 114 104 52 41
50 - 143 130 65 52
60 - 169 154 77 62
75 - 211 192 96 77
100 - 273 248 124 99
125 - 343 312 156 125
150 - 396 360 180 144
200 - 528 480 240 192
250 - - - 302 242
300 - - - 361 289
350 - - - 414 336
400 - - - 477 382
450 - - - 515 412
500 - - - 590 472

Table 430.150 - Full-Load Current, Three-Phase Alternating-
Current Motors

 
Table 4 - Three Phase Full-Load Current 

General 
There are many calculations that need to be worked out in order to determine the power of a single 
pole and three pole breakers. 

• To find the VA for a single pole breaker: 
o Take the voltage (120V, 208V, etc) 
o Multiply by the breaker size (20A, 30A, etc) 
o Multiply by .8 (80% of the total power allowed on the circuit) 

 Example) There is a 120V Panel with a 20A circuit breaker, you want to 
find out what is the total load that can be allowed on the circuit 

• 19208.20120 =××V  
• MCE limits the total amount of load on one circuit to be within 

1500-1600 V.A. in case changes are made and additional 
equipment is added to the circuit. 

• To find the VA for three pole breaker: 
o Take the voltage (120V, 208V, etc) 
o Multiply by 1.732(√3) 
o Multiply by the breaker size (20A, 30A, etc) 



o Divide by three (3 Poles) 

Example) 1525
3

3208
=

×V on each circuit 


