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OPTIONAL CALCULATION 
SINGLE-FAMILY DWELLING (NEW OR EXISTING) 

 
 

1. OTHER LOADS:  220.14 
General lighting loads:  220.12 
________sq. ft. x 3 VA =         _______VA 
Small appliance and laundry loads:  220.52 
 1500 VA x ________circuits =       _______VA 
Special loads: 
Dishwasher =           _______VA 
Disposal =           _______VA 
Compactor =           _______VA 
Water heater =          _______VA 
__________________=         _______VA 
__________________=         _______VA 
__________________=         _______VA 
__________________=         _______VA 
                   (Total)  _______VA 
 
Applying demand factors:  220.82       
First 10,000 VA x 100% =          10000  VA 
Existing conditions with no  
Additional heating or air conditioning loads: 220.83 OR 
First 8,000 VA x 100% =                                                                                                            8000 VA 
Remaining_________VA x 40%=        _______VA 
                              (Total)  _______VA  
 

2. HEATING OR A/C LOAD:  220.82 
Heating units (3 or less)   = _______VA x 65% =      _______VA 
Heating units (4 or more) = _______VA x 40% =      _______VA 
A/C unit  =VA x 100%  =        _______VA 
Heat Pump  =VA x 100%  =        _______VA 
  
                  TOTAL = _______VA 
 
SERVICE: 1 = VA 
         V 
SERVICE: 1 =  _VA_     = _________A 
           240 
 
For a one-family dwelling, the service disconnecting means shall have a rating of not less than 200 
amperes, 3-wire, with a minimum 225 amp buss. 
 
Service amperes required  _________ 
Service amperes provided  _________ 

            ARC–Fault circuit-interruption protection required per 210.12 
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Service Section Upgrade-Changeout 

Conduit & Conductor Size. __ _ 

Service 
Section 
Size 

I 

Sub 
Panel 
Size 

Conductor Size. __ _ 

Conduit Size 

Gronnding Electrode Conductor Size _______ (250.66) 

Size Water Bond or Augment To Electrode Size. ____ ,(250.66) 

-- -'---
Size Bonding Conductor for Gas Piping System ____ (250. 122) 

A minimum of two 8' driven gronnd rods spaced at least 6' apart shall be installed in the 
absents of a concrete encased electrode (uffer). 

Table 250-66 Grounding Eleclrical Conductor 
for AI!ernating-Currept Systems 

Size of Largest Ungrounded 
Service-Entrance Conductor 
or Equivalent Area for 
Parallel Conductors" 

(A WG/kcmil) 
Aluminwil or 
Copper-Clad 

Coooer Aluminum 
2 or smaller 110 or smaller 
I or 110 2/0 or 3/0 
210 or 3/0 4/0 or 250 
Over 3/0 Over 250 
through 350 through 500 

Over 350 Over 500 
through 600 through 900 

Over 600 Over 900 
through Throngh 
IJOO 1750 

Over IJOO · Oyer 1750 
Notes: 

Copper 
8 

6 
4 
2 

110 

2/0 

3/0 

Size of Grounding 
Electrode Conductor 

(A WG/kcmill ' 
Aluminum or 
Copper-Clad 

AJuminumB 
6 
4 
2 
110 

3/0 

4/0 

250 

1. Where multiple sets of servictHm.trance conductors are used as pennitted in 
230.40, EXception No. 2, the equivalent Si?.e ofihe largest service-entrance 
cond:uCfur sbaU be detennitfed by the largest sum of the areas of the 
coite9ponding conductors of each set 

2. Where there are_ no service-entrance conductors, the'-groundjng electrode 
('.(lfl(juclor size_ sbiill be de:termiried by 'the equivalent Size of the larg<m: 
serv:ice-en1nill<:C conductor required for the load tO be served. 

A This 1abl~ also app!ies to 1hc derived oonductors of Separately derived ac syste!.ns. · 

8 ~ installatiOn restrictions in 250.64 (""). 

Table 250-122 Minimum Size Equipment Grounding 
Conductors for Grounding R!!ceway and Eouipment 

Rating or Setting of Automatic Size (A WG or kcmil) 
Overcurrent Devise in Circuit 
Abead of Equipment, Condui~ Aluminum or 
etc:, Not Exceeding (Amperes) Copper-Clad 

Copper Aluminum* 
~ 14 12 
20 12 10 
30 10 8 
40 10 8 
60 10 8 
100 8 6 
200 6 4 
mo 4 2 
400 3 I 
500 2 110 
600 I 2/0 
800 1/0 3/0 
1000 2/0 4/0 
1200 3/0 250 
1600 4/0 350 
2000 250 400 
2500 350 600 
3000 400 600 
4000 500 800 
5000 70(} 1200 
.6000 800. 1200 

Note: Where_necessruy to cOnlJ?Jy with 250:4(AX5) oi 250.4{BX41 1he-equipntent 
grounding conductor sbaU be siZed larger than given in this table, 

•See installation reS'IridionsJn 250.120 .• 

(1Hl5) 
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Table 310-15(b)(6). Conductor 'l)'pes and Sizes for 120/240-
Volt, 3-Wire, Single-Phase DweiUng Services and Feeders. 
Conductor 'l)'pes Rif, RHH, RHW, RHW-2, THHN, THHW, 
THW, THW-2, THWN, THWN-2, XHHW, XHHW-2, SE, USE, 
USE-2 

· Copper 

4 
3 
2 
I 

110 
2/0 
3/0 
4/0 
250 
350 
400 

Conductor 
(AWG or kcmil) 

Aluminum· or 
Copper~Ciad 

Aluminum 

2 
I 

1/0 
210 
3/0 
4/0 
250 
300 
350 
500 . 
600 

Service or 
Feeder Rating 

(Amperes) 

100 
110 
125 
150 
175 
200 
225 
250 
300 
350 
400 

Table 310-16. Allowable Ampaclties of Insulated Conductors Rated 0 through 2000 Volts, 60'C 
through 90'C (140'F through 194'F) Not More than Three Current-Carryi0g Conductors In 
Raceway, Cable, or Earth (DirecUy Burled), Based on Ambient Temperature of 30'C (86'F) 

Sire Temperature Rating of Conductor (See Thble 310-13) 

60'C 75°C 90'C 60'C 15'C 
(140;F) (167'F) (194'.F) (140'F) (167'F) 

'!Ypes '!Ypes FEPW, '!Ypes TBS, SA, '!Ypes 1YPes RH, 
TW,UF RH,RHW, SIS, FEP, FEPB; TW,UF RHW, 

TmiW,THW, MI, RHH, RHW- TllliW, 
AWGor THWN, 2, THHN, THHW, mw, 

kcmil XHHW, USE, THW-2, THWN- THWN, 
zw 2, USE-2, Xlill, XHHW,USE 

XHHW,XHHW-
2, ZW-2 

90°C 
(194'F) 

'!Ypes TBS, SA, 
SIS, THHN, 
THHW, THW-2, 
THWN-2, iUIH, 
RHW-2, USE-2, 
XHH,XHHW, 
XHHW-2, ZW-2 

COPPER ALUMINUM OR COPPER-CLAD ALUMINUM 

18 - - 14 - - -
16 - - 18 - - -
14* 20 20 25 - - -
12* 25 25 30 20 20 25 
10* 30 35 40 25 30 35 
8 40 50 55 30 40 45 

6 55 65 75 40 50 60 
4 70 85 95 55 65 75 
3 8S 100 u'o 65 75 85 
2 95 liS 130 75 90 100 
I llO 130 ISO 85 100 us·. 

1/0 125 ISO· 170 100 120 13S 
2/0 145 175 195 liS 135 150 
3/0 165 200 225 130 155 175 
4/0 195 230 260 150 180 20S 

250 21S 255 290 170 205 230 
300 240 285 320 190 230 255 
3SO 260 310 350 210 250 280 
400 280 335 380 225 270 305 soo. 320 380 430 i6o 3i0 3SO 

600 35S 420 47S 285 340 385 
700 385 460 520 310 375 420 
1SO 400 47S S3S 320 385 43S 
800 .410 490 sss 

. 

330 39S 4SO 
900 43S S20 ·5ss 3S5 425 480 

1000 45S S45 61S 375 44S soo 
12SO 49S 590 66S 405 . 48S . S4S 
ISOO S20 625 70S 435 S20 S85 
17SO S4S 6SO 73S 4S5 S4S 61S 
2000 S60 66S 7SO 470 560 630 

Size 

AWGor 
kcmil 

-
-
-

12* 
10* 
8 

6 
4 
3 
2 
I 

110 
210 
3/0 

. 4/0 

250 
300 
350 
400. 
500 

600 
700 
7SO 
800-
900 

1000 
1250 
ISOO 
17SO 
2000 




