
w = 1 hp output work 

ded by volt-amps) 

$ COST $ -- Watts x Hours Used x Rate per Hour 



To solve anunknown you will need to know two knowns. 
Put your finger on the one you want to solve and the 

other two knowns will show you how to solve it. 

TO FIND AMPS 

TO FIND VOLTS 

RESISTANCE 

AMPERAGE 











OFFICE BUILDING 

COMMERCIAL SERVICE CALCULATION 

STEP 1 - Table 220.12 "Lighting load of va x total square 
footage. 

*Feeder conductor 125% for continuous load. 

STEP 2 - T. 220.42 Demand for motel, hospital, warehouse. All 
others 100%. 

STEP 3 - 220.60 Compare heat against A/C, omit smaller. 

STEP 4 - 220.14(E) Heavy-duty lampholders @ 600va each. 
220.14(L) Other outlets @ 180va each. 
220.1 4(H) Multioutlet assemblies each 5' @ 180va. 
220.14(G) *Show window each linear foot @ 200va. 

STEP 5 - T.220.44 Demand for receptacle loads over 10kva. 

STEP 6 - T. 220.56 Demand for kitchen equipment. 

STEP 7 - 220.50 Largest motor is  to  be increased 25%. 

STEP 8 - Size the service by dividing the total va by the line 
voltage. Table 250.66 to size grounding electrode 

conductor, i t  cannot be smaller than the neutral. 



DWELLING SERVICE CALCULATION 

General Method for a single dwelling unit: 

STEP 1 - Table 220.12 Square footage living area x 3va. 

STEP 2 - 220.52 Small appliance 2 x 1500 va. 
Laundry 1500 va. 

STEP 3 - T.220.42 Apply lighting demand to Steps 1 & 2. 

STEP 4 - 220.60 Compare heat against AIC, omit smaller. 

STEP 5 - 220.53 75% demand for 4 or more fixed appliances. 

STEP 6 - 220.54 Dryers 5kw minimum. T.220.54 demand for 
5 or more. Neutral demand 70% per 220.61. 

STEP 7 - T.220.55 Demand for cooking eqipment. Neutral 70%. 

STEP 8 - 220.50 Largest motor is  to be increased 25%. 

STEP 9 - Size the service by dividing the total va by the line 
voltage and apply Table 310.1 5(b)(6). 
Table 250.66 to size grounding electrode conductor. 



WYE CONNECTED 

I I 

/C7' L 
J 

- - 

PHASE AMPS = LINE AMPS 
PHASE VOLTS x 1.732 = LINE VOLTS 

OR 
LINE VOLTS = PHASE VOLTS 

1.732 

DELTA CONNECTED 

PHASE AMPS x 1.732 = LINE AMPS 
OR 

JAEAME = PHASE AMPS 
1.732 

PHASE VOLTS = LINE VOLTS 

RATIO OF 
(1) SECONDARY LINE TRANSFORMATION 
(2) SECONDARY PHASE 
(3) PRIMARY PHASE 
(4) PRIMARY LlNE 



3 0  F.L.C. 

I THREE-PHASE AC MOTOR TABLE I 

Three-phase volt-amps = E x I x 1.732 

Example: What is the va input for a three-phase 10 HP 208v motor? 

208v x 30.8 amps x 1.732 = 11,096va 

2 0 8 ~  
v o l t - a m p s  

865 

126 1 

1657 

2378 

HP 

1/2 

314 

1 

1-112 

1 1 5 v  
F .L .C .  

4.4 

6.4 

8.4 

12 

2 0 8 v  
F .L .C .  

2.4 

3.5 

4.6 

6.6 

2 3 0 v  
F .L .C .  

2.2 

3.2 

4.2 

6 

4 6 0 v  
F .L .C .  

1.1 

1.6 

2.1 

3 

1 1 5 - 2 3 0 - 4 6 O v  
vo l t -amps  

876 

1275 

1673 

2390 



1 0  F.L.C. 

I SINGLE-PHASE AC MOTOR TABLE 1 

Single-phase volt-amps = E x I 

Example: What is the va input for a single-phase 5 HP 208v motor? 

208v x 30.8 amps = 6406va 



DESIGNED BY TOM HENRY 
CODE ELECTRICAL CLASSES 

O 1986 Tom Henry 



OUTPUT 

TO FIND 
EFFICIENCY 
EFF =OUTPUTNA 

TO FIND 
OUTPUT 
OUTPUT =EFF x VA 

TO FIND 
VOLT AMPS 
VA =OUTPUT/EF 

TO FIND 
POWER FACTOR 
PF = WNA 

TO FIND 
WATTS 
W = P F x V A  

TO FIND 
VOLT AMPS 




