
Table 5 Dimensions of Insulated Conductors and Fixture Wires

Type
Size (AWG or

kcmil)

Approximate Diameter Approximate Area

mm in. mm2 in.2

Type: FFH-2, RFH-1, RFH-2, RHH*, RHW*, RHW-2*, RHH, RHW, RHW-2, SF-1, SF-2, SFF-1, SFF-2, TF, TFF, THHW,
THW, THW-2, TW, XF, XFF

RFH-2,
FFH-2

18 3.454 0.136 9.355 0.0145
16 3.759 0.148 11.10 0.0172

RHH, RHW,
RHW-2

14 4.902 0.193 18.90 0.0293
12 5.385 0.212 22.77 0.0353

10 5.994 0.236 28.19 0.0437
8 8.280 0.326 53.87 0.0835
6 9.246 0.364 67.16 0.1041
4 10.46 0.412 86.00 0.1333
3 11.18 0.440 98.13 0.1521
2 11.99 0.472 112.9 0.1750
1 14.78 0.582 171.6 0.2660

1/0 15.80 0.622 196.1 0.3039
2/0 16.97 0.668 226.1 0.3505
3/0 18.29 0.720 262.7 0.4072
4/0 19.76 0.778 306.7 0.4754

250 22.73 0.895 405.9 0.6291
300 24.13 0.950 457.3 0.7088
350 25.43 1.001 507.7 0.7870
400 26.62 1.048 556.5 0.8626
500 28.78 1.133 650.5 1.0082
600 31.57 1.243 782.9 1.2135

700 33.38 1.314 874.9 1.3561
750 34.24 1.348 920.8 1.4272
800 35.05 1.380 965.0 1.4957
900 36.68 1.444 1057 1.6377

1000 38.15 1.502 1143 1.7719

1250 43.92 1.729 1515 2.3479
1500 47.04 1.852 1738 2.6938
1750 49.94 1.966 1959 3.0357
2000 52.63 2.072 2175 3.3719

SF-2, SFF-2 18 3.073 0.121 7.419 0.0115
16 3.378 0.133 8.968 0.0139
14 3.759 0.148 11.10 0.0172

SF-1, SFF-1 18 2.311 0.091 4.194 0.0065

RFH-1, XF, XFF 18 2.692 0.106 5.161 0.0080

TF, TFF, XF, XFF 16 2.997 0.118 7.032 0.0109

TW, XF, XFF,
THHW, THW,
THW-2

14 3.378 0.133 8.968 0.0139
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Table 5 Continued

Type
Size (AWG or

kcmil)

Approximate Diameter Approximate Area

mm in. mm2 in.2

TW, THHW,
THW, THW-2

12 3.861 0.152 11.68 0.0181
10 4.470 0.176 15.68 0.0243

8 5.994 0.236 28.19 0.0437

RHH*, RHW*,
RHW-2*

14 4.140 0.163 13.48 0.0209

RHH*, RHW*,
RHW-2*, XF,
XFF

12 4.623 0.182 16.77 0.0260

Type: RHH*, RHW*, RHW-2*, THHN, THHW, THW, THW-2, TFN, TFFN, THWN, THWN-2, XF, XFF

RHH,* RHW,*
RHW-2,* XF,
XFF

10 5.232 0.206 21.48 0.0333

RHH*, RHW*,
RHW-2*

8 6.756 0.266 35.87 0.0556

TW, THW,
THHW, THW-2,
RHH*, RHW*,
RHW-2*

6 7.722 0.304 46.84 0.0726
4 8.941 0.352 62.77 0.0973
3 9.652 0.380 73.16 0.1134
2 10.46 0.412 86.00 0.1333
1 12.50 0.492 122.6 0.1901

1/0 13.51 0.532 143.4 0.2223
2/0 14.68 0.578 169.3 0.2624
3/0 16.00 0.630 201.1 0.3117
4/0 17.48 0.688 239.9 0.3718

250 19.43 0.765 296.5 0.4596
300 20.83 0.820 340.7 0.5281
350 22.12 0.871 384.4 0.5958
400 23.32 0.918 427.0 0.6619
500 25.48 1.003 509.7 0.7901
600 28.27 1.113 627.7 0.9729

700 30.07 1.184 710.3 1.1010
750 30.94 1.218 751.7 1.1652
800 31.75 1.250 791.7 1.2272
900 33.38 1.314 874.9 1.3561

1000 34.85 1.372 953.8 1.4784

1250 39.09 1.539 1200 1.8602
1500 42.21 1.662 1400 2.1695
1750 45.11 1.776 1598 2.4773
2000 47.80 1.882 1795 2.7818

TFN, TFFN 18 2.134 0.084 3.548 0.0055
16 2.438 0.096 4.645 0.0072

(Continues)
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Table 5 Continued

Type
Size (AWG or

kcmil)

Approximate Diameter Approximate Area

mm in. mm2 in.2

THHN, THWN,
THWN-2

14 2.819 0.111 6.258 0.0097
12 3.302 0.130 8.581 0.0133
10 4.166 0.164 13.61 0.0211

8 5.486 0.216 23.61 0.0366
6 6.452 0.254 32.71 0.0507
4 8.230 0.324 53.16 0.0824
3 8.941 0.352 62.77 0.0973
2 9.754 0.384 74.71 0.1158
1 11.33 0.446 100.8 0.1562

1/0 12.34 0.486 119.7 0.1855
2/0 13.51 0.532 143.4 0.2223
3/0 14.83 0.584 172.8 0.2679
4/0 16.31 0.642 208.8 0.3237

250 18.06 0.711 256.1 0.3970
300 19.46 0.766 297.3 0.4608

Type: FEP, FEPB, PAF, PAFF, PF, PFA, PFAH, PFF, PGF, PGFF, PTF, PTFF, TFE, THHN, THWN, THWN-2, Z, ZF, ZFF

THHN, THWN,
THWN-2

350 20.75 0.817 338.2 0.5242
400 21.95 0.864 378.3 0.5863
500 24.10 0.949 456.3 0.7073
600 26.70 1.051 559.7 0.8676
700 28.50 1.122 637.9 0.9887
750 29.36 1.156 677.2 1.0496
800 30.18 1.188 715.2 1.1085
900 31.80 1.252 794.3 1.2311

1000 33.27 1.310 869.5 1.3478

PF, PGFF, PGF,
PFF, PTF, PAF,
PTFF, PAFF

18 2.184 0.086 3.742 0.0058

16 2.489 0.098 4.839 0.0075

PF, PGFF, PGF,
PFF, PTF, PAF,
PTFF, PAFF,
TFE, FEP, PFA,
FEPB, PFAH

14 2.870 0.113 6.452 0.0100

TFE, FEP, PFA,
FEPB, PFAH

12 3.353 0.132 8.839 0.0137
10 3.962 0.156 12.32 0.0191

8 5.232 0.206 21.48 0.0333
6 6.198 0.244 30.19 0.0468
4 7.417 0.292 43.23 0.0670
3 8.128 0.320 51.87 0.0804
2 8.941 0.352 62.77 0.0973

TFE, PFAH 1 10.72 0.422 90.26 0.1399

TFE, PFA, PFAH,
Z

1/0 11.73 0.462 108.1 0.1676
2/0 12.90 0.508 130.8 0.2027
3/0 14.22 0.560 158.9 0.2463
4/0 15.70 0.618 193.5 0.3000

ZF, ZFF 18 1.930 0.076 2.903 0.0045
16 2.235 0.088 3.935 0.0061
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Table 5 Continued

Type
Size (AWG or

kcmil)

Approximate Diameter Approximate Area

mm in. mm2 in.2

Z, ZF, ZFF 14 2.616 0.103 5.355 0.0083

Z 12 3.099 0.122 7.548 0.0117
10 3.962 0.156 12.32 0.0191

8 4.978 0.196 19.48 0.0302
6 5.944 0.234 27.74 0.0430
4 7.163 0.282 40.32 0.0625
3 8.382 0.330 55.16 0.0855
2 9.195 0.362 66.39 0.1029
1 10.21 0.402 81.87 0.1269

Type: KF-1, KF-2, KFF-1, KFF-2, XHH, XHHW, XHHW-2, ZW

XHHW, ZW,
XHHW-2, XHH

14 3.378 0.133 8.968 0.0139
12 3.861 0.152 11.68 0.0181
10 4.470 0.176 15.68 0.0243

8 5.994 0.236 28.19 0.0437
6 6.960 0.274 38.06 0.0590
4 8.179 0.322 52.52 0.0814
3 8.890 0.350 62.06 0.0962
2 9.703 0.382 73.94 0.1146

XHHW,
XHHW-2, XHH

1 11.23 0.442 98.97 0.1534
1/0 12.24 0.482 117.7 0.1825
2/0 13.41 0.528 141.3 0.2190
3/0 14.73 0.58 170.5 0.2642
4/0 16.21 0.638 206.3 0.3197

250 17.91 0.705 251.9 0.3904
300 19.30 0.76 292.6 0.4536
350 20.60 0.811 333.3 0.5166
400 21.79 0.858 373.0 0.5782
500 23.95 0.943 450.6 0.6984

600 26.75 1.053 561.9 0.8709
700 28.55 1.124 640.2 0.9923
750 29.41 1.158 679.5 1.0532
800 30.23 1.190 717.5 1.1122
900 31.85 1.254 796.8 1.2351

1000 33.32 1.312 872.2 1.3519
1250 37.57 1.479 1108 1.7180
1500 40.69 1.602 1300 2.0157
1750 43.59 1.716 1492 2.3127
2000 46.28 1.822 1682 2.6073

KF-2, KFF-2 18 1.600 0.063 2.000 0.0031
16 1.905 0.075 2.839 0.0044
14 2.286 0.090 4.129 0.0064
12 2.769 0.109 6.000 0.0093
10 3.378 0.133 8.968 0.0139

KF-1, KFF-1 18 1.448 0.057 1.677 0.0026
16 1.753 0.069 2.387 0.0037
14 2.134 0.084 3.548 0.0055
12 2.616 0.103 5.355 0.0083
10 3.226 0.127 8.194 0.0127

*Types RHH, RHW, and RHW-2 without outer covering.

2011 Edition NATIONAL ELECTRICAL CODE 70–719

TABLES CHAPTER 9



 Chapter 9 ● Tables  

National Electrical Code Handbook  2011 1319

TABLE 5A Compact Copper and Aluminum Building Wire Nominal Dimensions* and Areas

Size 
(AWG 

or 
kcmil)

Bare 
Conductor

Types RHH**, RHW**,
or USE Types THW and THHW Type THHN Type XHHW

Size 
(AWG 

or 
kcmil)

Diameter
Approximate 

Diameter
Approximate 

Area
Approximate 

Diameter
Approximate 

Area
Approximate 

Diameter
Approximate 

Area
Approximate 

Diameter
Approximate 

Area

mm in. mm in. mm2 in.2 mm in. mm2 in.2 mm in. mm2 in.2 mm in. mm2 in.2

8  3.404 0.134  6.604 0.260  34.25 0.0531  6.477 0.255  32.90 0.0510 — — — —  5.690 0.224  25.42 0.0394 8
6  4.293 0.169  7.493 0.295  44.10 0.0683  7.366 0.290  42.58 0.0660  6.096 0.240  29.16 0.0452  6.604 0.260  34.19 0.0530 6
4  5.410 0.213  8.509 0.335  56.84 0.0881  8.509 0.335  56.84 0.0881  7.747 0.305  47.10 0.0730  7.747 0.305  47.10 0.0730 4
2  6.807 0.268  9.906 0.390  77.03 0.1194  9.906 0.390  77.03 0.1194  9.144 0.360  65.61 0.1017  9.144 0.360  65.61 0.1017 2
1  7.595 0.299 11.81 0.465 109.5 0.1698 11.81 0.465 109.5 0.1698 10.54 0.415  87.23 0.1352 10.54 0.415  87.23 0.1352 1

1/0  8.534 0.336 12.70 0.500 126.6 0.1963 12.70 0.500 126.6 0.1963 11.43 0.450 102.6 0.1590 11.43 0.450 102.6 0.1590 1/0
2/0  9.550 0.376 13.72 0.540 147.8 0.2290 13.84 0.545 150.5 0.2332 12.57 0.495 124.1 0.1924 12.45 0.490 121.6 0.1885 2/0
3/0 10.74 0.423 14.99 0.590 176.3 0.2733 14.99 0.590 176.3 0.2733 13.72 0.540 147.7 0.2290 13.72 0.540 147.7 0.2290 3/0
4/0 12.07 0.475 16.26 0.640 207.6 0.3217 16.38 0.645 210.8 0.3267 15.11 0.595 179.4 0.2780 14.99 0.590 176.3 0.2733 4/0

250 13.21 0.520 18.16 0.715 259.0 0.4015 18.42 0.725 266.3 0.4128 17.02 0.670 227.4 0.3525 16.76 0.660 220.7 0.3421 250
300 14.48 0.570 19.43 0.765 296.5 0.4596 19.69 0.775 304.3 0.4717 18.29 0.720 262.6 0.4071 18.16 0.715 259.0 0.4015 300
350 15.65 0.616 20.57 0.810 332.3 0.5153 20.83 0.820 340.7 0.5281 19.56 0.770 300.4 0.4656 19.30 0.760 292.6 0.4536 350
400 16.74 0.659 21.72 0.855 370.5 0.5741 21.97 0.865 379.1 0.5876 20.70 0.815 336.5 0.5216 20.32 0.800 324.3 0.5026 400

500 18.69 0.736 23.62 0.930 438.2 0.6793 23.88 0.940 447.7 0.6939 22.48 0.885 396.8 0.6151 22.35 0.880 392.4 0.6082 500
600 20.65 0.813 26.29 1.035 542.8 0.8413 26.67 1.050 558.6 0.8659 25.02 0.985 491.6 0.7620 24.89 0.980 486.6 0.7542 600
700 22.28 0.877 27.94 1.100 613.1 0.9503 28.19 1.110 624.3 0.9676 26.67 1.050 558.6 0.8659 26.67 1.050 558.6 0.8659 700
750 23.06 0.908 28.83 1.135 652.8 1.0118 29.21 1.150 670.1 1.0386 27.31 1.075 585.5 0.9076 27.69 1.090 602.0 0.9331 750
900 25.37 0.999 31.50 1.240 779.3 1.2076 31.09 1.224 759.1 1.1766 30.33 1.194 722.5 1.1196 29.69 1.169 692.3 1.0733 900

1000 26.92 1.060 32.64 1.285 836.6 1.2968 32.64 1.285 836.6 1.2968 31.88 1.255 798.1 1.2370 31.24 1.230 766.6 1.1882 1000

*Dimensions are from industry sources.
**Types RHH and RHW without outer coverings.

Most aluminum building wire in Types THW, THHW, 
THWN/THHN, and XHHW conductors is compact 
stranded. Table 5A provides appropriate dimensions for 
these types of wire.



Table 8 Conductor Properties

Conductors Direct-Current Resistance at 75°C (167°F)

Size
(AWG

or
kcmil)

Stranding Overall Copper

Area Diameter Diameter Area Uncoated Coated Aluminum

mm2
Circular

mils Quantity mm in. mm in. mm2 in.2
ohm/
km

ohm/
kFT

ohm/
km

ohm/
kFT

ohm/
km

ohm/
kFT

18 0.823 1620 1 — — 1.02 0.040 0.823 0.001 25.5 7.77 26.5 8.08 42.0 12.8
18 0.823 1620 7 0.39 0.015 1.16 0.046 1.06 0.002 26.1 7.95 27.7 8.45 42.8 13.1

16 1.31 2580 1 — — 1.29 0.051 1.31 0.002 16.0 4.89 16.7 5.08 26.4 8.05
16 1.31 2580 7 0.49 0.019 1.46 0.058 1.68 0.003 16.4 4.99 17.3 5.29 26.9 8.21

14 2.08 4110 1 — — 1.63 0.064 2.08 0.003 10.1 3.07 10.4 3.19 16.6 5.06
14 2.08 4110 7 0.62 0.024 1.85 0.073 2.68 0.004 10.3 3.14 10.7 3.26 16.9 5.17

12 3.31 6530 1 — — 2.05 0.081 3.31 0.005 6.34 1.93 6.57 2.01 10.45 3.18
12 3.31 6530 7 0.78 0.030 2.32 0.092 4.25 0.006 6.50 1.98 6.73 2.05 10.69 3.25

10 5.261 10380 1 — — 2.588 0.102 5.26 0.008 3.984 1.21 4.148 1.26 6.561 2.00
10 5.261 10380 7 0.98 0.038 2.95 0.116 6.76 0.011 4.070 1.24 4.226 1.29 6.679 2.04

8 8.367 16510 1 — — 3.264 0.128 8.37 0.013 2.506 0.764 2.579 0.786 4.125 1.26
8 8.367 16510 7 1.23 0.049 3.71 0.146 10.76 0.017 2.551 0.778 2.653 0.809 4.204 1.28

6 13.30 26240 7 1.56 0.061 4.67 0.184 17.09 0.027 1.608 0.491 1.671 0.510 2.652 0.808
4 21.15 41740 7 1.96 0.077 5.89 0.232 27.19 0.042 1.010 0.308 1.053 0.321 1.666 0.508
3 26.67 52620 7 2.20 0.087 6.60 0.260 34.28 0.053 0.802 0.245 0.833 0.254 1.320 0.403
2 33.62 66360 7 2.47 0.097 7.42 0.292 43.23 0.067 0.634 0.194 0.661 0.201 1.045 0.319
1 42.41 83690 19 1.69 0.066 8.43 0.332 55.80 0.087 0.505 0.154 0.524 0.160 0.829 0.253

1/0 53.49 105600 19 1.89 0.074 9.45 0.372 70.41 0.109 0.399 0.122 0.415 0.127 0.660 0.201
2/0 67.43 133100 19 2.13 0.084 10.62 0.418 88.74 0.137 0.3170 0.0967 0.329 0.101 0.523 0.159
3/0 85.01 167800 19 2.39 0.094 11.94 0.470 111.9 0.173 0.2512 0.0766 0.2610 0.0797 0.413 0.126
4/0 107.2 211600 19 2.68 0.106 13.41 0.528 141.1 0.219 0.1996 0.0608 0.2050 0.0626 0.328 0.100

250 127 — 37 2.09 0.082 14.61 0.575 168 0.260 0.1687 0.0515 0.1753 0.0535 0.2778 0.0847
300 152 — 37 2.29 0.090 16.00 0.630 201 0.312 0.1409 0.0429 0.1463 0.0446 0.2318 0.0707
350 177 — 37 2.47 0.097 17.30 0.681 235 0.364 0.1205 0.0367 0.1252 0.0382 0.1984 0.0605

400 203 — 37 2.64 0.104 18.49 0.728 268 0.416 0.1053 0.0321 0.1084 0.0331 0.1737 0.0529
500 253 — 37 2.95 0.116 20.65 0.813 336 0.519 0.0845 0.0258 0.0869 0.0265 0.1391 0.0424
600 304 — 61 2.52 0.099 22.68 0.893 404 0.626 0.0704 0.0214 0.0732 0.0223 0.1159 0.0353

700 355 — 61 2.72 0.107 24.49 0.964 471 0.730 0.0603 0.0184 0.0622 0.0189 0.0994 0.0303
750 380 — 61 2.82 0.111 25.35 0.998 505 0.782 0.0563 0.0171 0.0579 0.0176 0.0927 0.0282
800 405 — 61 2.91 0.114 26.16 1.030 538 0.834 0.0528 0.0161 0.0544 0.0166 0.0868 0.0265

900 456 — 61 3.09 0.122 27.79 1.094 606 0.940 0.0470 0.0143 0.0481 0.0147 0.0770 0.0235
1000 507 — 61 3.25 0.128 29.26 1.152 673 1.042 0.0423 0.0129 0.0434 0.0132 0.0695 0.0212
1250 633 — 91 2.98 0.117 32.74 1.289 842 1.305 0.0338 0.0103 0.0347 0.0106 0.0554 0.0169

1500 760 — 91 3.26 0.128 35.86 1.412 1011 1.566 0.02814 0.00858 0.02814 0.00883 0.0464 0.0141
1750 887 — 127 2.98 0.117 38.76 1.526 1180 1.829 0.02410 0.00735 0.02410 0.00756 0.0397 0.0121
20001013 — 127 3.19 0.126 41.45 1.632 1349 2.092 0.02109 0.00643 0.02109 0.00662 0.0348 0.0106

Notes:
1. These resistance values are valid only for the parameters as given. Using conductors having coated strands, different stranding type, and,
especially, other temperatures changes the resistance.
2. Equation for temperature change: R2 = R1 [1 + α (T2 − 75)] where αcu = 0.00323, αAL = 0.00330 at 75°C.
3. Conductors with compact and compressed stranding have about 9 percent and 3 percent, respectively, smaller bare conductor diameters than
those shown. See Table 5A for actual compact cable dimensions.
4. The IACS conductivities used: bare copper = 100%, aluminum = 61%.
5. Class B stranding is listed as well as solid for some sizes. Its overall diameter and area is that of its circumscribing circle.

Informational Note: The construction information is in ac-
cordance with NEMA WC/70-2009 or ANSI/UL 1581-
2001. The resistance is calculated in accordance with Na-
tional Bureau of Standards Handbook 100, dated 1966, and
Handbook 109, dated 1972.
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(7) 120/240-Volt, 3-Wire, Single-Phase Dwelling Ser-
vices and Feeders. For individual dwelling units of one-
family, two-family, and multifamily dwellings, conductors,
as listed in Table 310.15(B)(7), shall be permitted as
120/240-volt, 3-wire, single-phase service-entrance con-
ductors, service-lateral conductors, and feeder conductors
that serve as the main power feeder to each dwelling unit
and are installed in raceway or cable with or without an
equipment grounding conductor. For application of this sec-
tion, the main power feeder shall be the feeder between the
main disconnect and the panelboard that supplies, either by
branch circuits or by feeders, or both, all loads that are part
or associated with the dwelling unit. The feeder conductors
to a dwelling unit shall not be required to have an allowable
ampacity rating greater than their service-entrance conduc-
tors. The grounded conductor shall be permitted to be
smaller than the ungrounded conductors, provided the re-
quirements of 215.2, 220.61, and 230.42 are met.

(C) Engineering Supervision. Under engineering supervi-
sion, conductor ampacities shall be permitted to be calcu-
lated by means of the following general equation:

I
T T

R Y R
c a

dc c ca

= −
+( )

×
1

103amperes

where:
Tc = conductor temperature in degrees Celsius (°C)
Ta = ambient temperature in degrees Celsius (°C)

Rdc = dc resistance of conductor at temperature Tc

Yc = component ac resistance resulting from skin
effect and proximity effect

Rca = effective thermal resistance between conductor
and surrounding ambient

Table 310.15(B)(7) Conductor Types and Sizes for
120/240-Volt, 3-Wire, Single-Phase Dwelling Services and
Feeders. Conductor Types RHH, RHW, RHW-2, THHN,
THHW, THW, THW-2, THWN, THWN-2, XHHW,
XHHW-2, SE, USE, USE-2

Conductor (AWG or kcmil)

Service or Feeder
Rating (Amperes) Copper

Aluminum or
Copper-Clad
Aluminum

100 4 2
110 3 1
125 2 1/0
150 1 2/0
175 1/0 3/0
200 2/0 4/0
225 3/0 250
250 4/0 300
300 250 350
350 350 500
400 400 600

ARTICLE 310 — CONDUCTORS FOR GENERAL WIRING 310.15
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Table 310.15(B)(16) (formerly Table 310.16) Allowable Ampacities of Insulated Conductors Rated Up to and Including 2000
Volts, 60°C Through 90°C (140°F Through 194°F), Not More Than Three Current-Carrying Conductors in Raceway, Cable, or
Earth (Directly Buried), Based on Ambient Temperature of 30°C (86°F)*

Temperature Rating of Conductor [See Table 310.104(A).]

Size AWG or kcmil

60°C (140°F) 75°C (167°F) 90°C (194°F)
60°C

(140°F) 75°C (167°F) 90°C (194°F)

Size AWG or
kcmil Types TW, UF

Types RHW,
THHW, THW,

THWN, XHHW,
USE, ZW

Types TBS, SA,
SIS, FEP,

FEPB, MI,
RHH, RHW-2,
THHN, THHW,

THW-2,
THWN-2,

USE-2, XHH,
XHHW,

XHHW-2, ZW-2
Types TW,

UF

Types RHW,
THHW, THW,

THWN, XHHW,
USE

Types TBS, SA,
SIS, THHN,

THHW, THW-2,
THWN-2, RHH,
RHW-2, USE-2,
XHH, XHHW,

XHHW-2, ZW-2

COPPER
ALUMINUM OR COPPER-CLAD

ALUMINUM

18 — — 14 — — — —
16 — — 18 — — — —
14** 15 20 25 — — — —
12** 20 25 30 15 20 25 12**
10** 30 35 40 25 30 35 10**

8 40 50 55 35 40 45 8

6 55 65 75 40 50 55 6
4 70 85 95 55 65 75 4
3 85 100 115 65 75 85 3
2 95 115 130 75 90 100 2
1 110 130 145 85 100 115 1

1/0 125 150 170 100 120 135 1/0
2/0 145 175 195 115 135 150 2/0
3/0 165 200 225 130 155 175 3/0
4/0 195 230 260 150 180 205 4/0

250 215 255 290 170 205 230 250
300 240 285 320 195 230 260 300
350 260 310 350 210 250 280 350
400 280 335 380 225 270 305 400
500 320 380 430 260 310 350 500

600 350 420 475 285 340 385 600
700 385 460 520 315 375 425 700
750 400 475 535 320 385 435 750
800 410 490 555 330 395 445 800
900 435 520 585 355 425 480 900

1000 455 545 615 375 445 500 1000
1250 495 590 665 405 485 545 1250
1500 525 625 705 435 520 585 1500
1750 545 650 735 455 545 615 1750
2000 555 665 750 470 560 630 2000

*Refer to 310.15(B)(2) for the ampacity correction factors where the ambient temperature is other than 30°C (86°F).
**Refer to 240.4(D) for conductor overcurrent protection limitations.

310.15 ARTICLE 310 — CONDUCTORS FOR GENERAL WIRING
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(3) Short Radius Conduit Bodies. Conduit bodies such as
capped elbows and service-entrance elbows that enclose
conductors 6 AWG or smaller, and are only intended to
enable the installation of the raceway and the contained
conductors, shall not contain splices, taps, or devices and

shall be of sufficient size to provide free space for all con-
ductors enclosed in the conduit body.

314.17 Conductors Entering Boxes, Conduit Bodies, or
Fittings. Conductors entering boxes, conduit bodies, or fit-
tings shall be protected from abrasion and shall comply
with 314.17(A) through (D).

(A) Openings to Be Closed. Openings through which con-
ductors enter shall be adequately closed.

(B) Metal Boxes and Conduit Bodies. Where metal boxes
or conduit bodies are installed with messenger-supported
wiring, open wiring on insulators, or concealed knob-and-
tube wiring, conductors shall enter through insulating bush-
ings or, in dry locations, through flexible tubing extending
from the last insulating support to not less than 6 mm
(1⁄4 in.) inside the box and beyond any cable clamps. Except
as provided in 300.15(C), the wiring shall be firmly secured
to the box or conduit body. Where raceway or cable is

Table 314.16(A) Metal Boxes

Box Trade Size
Minimum

Volume
Maximum Number of Conductors*

(arranged by AWG size)

mm in. cm3 in.3 18 16 14 12 10 8 6

100 × 32 (4 × 11⁄4) round/octagonal 205 12.5 8 7 6 5 5 5 2
100 × 38 (4 × 11⁄2) round/octagonal 254 15.5 10 8 7 6 6 5 3
100 × 54 (4 × 21⁄8) round/octagonal 353 21.5 14 12 10 9 8 7 4

100 × 32 (4× 11⁄4) square 295 18.0 12 10 9 8 7 6 3
100 × 38 (4 × 11⁄2) square 344 21.0 14 12 10 9 8 7 4
100 × 54 (4 × 21⁄8) square 497 30.3 20 17 15 13 12 10 6

120 × 32 (411⁄16 × 11⁄4) square 418 25.5 17 14 12 11 10 8 5
120 × 38 (411⁄16 × 11⁄2) square 484 29.5 19 16 14 13 11 9 5
120 × 54 (411⁄16 × 21⁄8) square 689 42.0 28 24 21 18 16 14 8

75 × 50 × 38 (3 × 2 × 11⁄2) device 123 7.5 5 4 3 3 3 2 1
75 × 50 × 50 (3 × 2 × 2) device 164 10.0 6 5 5 4 4 3 2
75× 50 × 57 (3× 2 × 21⁄4) device 172 10.5 7 6 5 4 4 3 2
75 × 50 × 65 (3 × 2 × 21⁄2) device 205 12.5 8 7 6 5 5 4 2
75 × 50 × 70 (3 × 2 × 23⁄4) device 230 14.0 9 8 7 6 5 4 2
75 × 50 × 90 (3 × 2 × 31⁄2) device 295 18.0 12 10 9 8 7 6 3

100 × 54 × 38 (4 × 21⁄8 × 11⁄2) device 169 10.3 6 5 5 4 4 3 2
100 × 54 × 48 (4 × 21⁄8 × 17⁄8) device 213 13.0 8 7 6 5 5 4 2
100 × 54 × 54 (4 × 21⁄8 × 21⁄8) device 238 14.5 9 8 7 6 5 4 2

95 × 50 × 65 (33⁄4 × 2 × 21⁄2) masonry box/gang 230 14.0 9 8 7 6 5 4 2
95 × 50 × 90 (33⁄4 × 2 × 31⁄2) masonry box/gang 344 21.0 14 12 10 9 8 7 4

min. 44.5 depth FS — single cover/gang (13⁄4) 221 13.5 9 7 6 6 5 4 2
min. 60.3 depth FD — single cover/gang (23⁄8) 295 18.0 12 10 9 8 7 6 3

min. 44.5 depth FS — multiple cover/gang (13⁄4) 295 18.0 12 10 9 8 7 6 3
min. 60.3 depth FD — multiple cover/gang (23⁄8) 395 24.0 16 13 12 10 9 8 4

*Where no volume allowances are required by 314.16(B)(2) through (B)(5).

Table 314.16(B) Volume Allowance Required per Conductor

Size of Conductor
(AWG)

Free Space Within Box for Each
Conductor

cm3 in.3

18 24.6 1.50
16 28.7 1.75
14 32.8 2.00
12 36.9 2.25
10 41.0 2.50

8 49.2 3.00
6 81.9 5.00

ARTICLE 314 — OUTLET, DEVICE, PULL, AND JUNCTION BOXES; CONDUIT BODIES;FITTINGS; AND HANDBOLES 314.17
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Table C.1 Maximum Number of Conductors or Fixture Wires in Electrical Metallic
Tubing (EMT) (Based on Table 1, Chapter 9)

CONDUCTORS

Type

Conductor
Size

(AWG
kcmil)

Metric Designator (Trade Size)

16
(1⁄2 )

21
(3⁄4)

27
(1)

35
(11⁄4)

41
(11⁄2)

53
(2)

63
(21⁄2)

78
(3)

91
(31⁄2)

103
(4)

RHH,
RHW,
RHW-2

14 4 7 11 20 27 46 80 120 157 201
12 3 6 9 17 23 38 66 100 131 167
10 2 5 8 13 18 30 53 81 105 135

8 1 2 4 7 9 16 28 42 55 70
6 1 1 3 5 8 13 22 34 44 56
4 1 1 2 4 6 10 17 26 34 44
3 1 1 1 4 5 9 15 23 30 38
2 1 1 1 3 4 7 13 20 26 33
1 0 1 1 1 3 5 9 13 17 22

1/0 0 1 1 1 2 4 7 11 15 19
2/0 0 1 1 1 2 4 6 10 13 17
3/0 0 0 1 1 1 3 5 8 11 14
4/0 0 0 1 1 1 3 5 7 9 12
250 0 0 0 1 1 1 3 5 7 9
300 0 0 0 1 1 1 3 5 6 8
350 0 0 0 1 1 1 3 4 6 7
400 0 0 0 1 1 1 2 4 5 7
500 0 0 0 0 1 1 2 3 4 6
600 0 0 0 0 1 1 1 3 4 5
700 0 0 0 0 0 1 1 2 3 4
750 0 0 0 0 0 1 1 2 3 4
800 0 0 0 0 0 1 1 2 3 4
900 0 0 0 0 0 1 1 1 3 3

1000 0 0 0 0 0 1 1 1 2 3
1250 0 0 0 0 0 0 1 1 1 2
1500 0 0 0 0 0 0 1 1 1 1
1750 0 0 0 0 0 0 1 1 1 1
2000 0 0 0 0 0 0 1 1 1 1

TW 14 8 15 25 43 58 96 168 254 332 424
12 6 11 19 33 45 74 129 195 255 326
10 5 8 14 24 33 55 96 145 190 243

8 2 5 8 13 18 30 53 81 105 135
RHH*,
RHW*,
RHW-2*,
THHW,
THW,
THW-2

14 6 10 16 28 39 64 112 169 221 282

RHH*,
RHW*,
RHW-2*,
THHW,
THW

12 4 8 13 23 31 51 90 136 177 227

10 3 6 10 18 24 40 70 106 138 177

RHH*,
RHW*,
RHW-2*,
THHW,
THW,
THW-2

8 1 4 6 10 14 24 42 63 83 106

(Continues)
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Table C.1 Continued

CONDUCTORS

Type

Conductor
Size

(AWG
kcmil)

Metric Designator (Trade Size)

16
(1⁄2 )

21
(3⁄4)

27
(1)

35
(11⁄4)

41
(11⁄2)

53
(2)

63
(21⁄2)

78
(3)

91
(31⁄2)

103
(4)

RHH*,
RHW*,
RHW-2*,
TW,
THW,
THHW,
THW-2

6 1 3 4 8 11 18 32 48 63 81
4 1 1 3 6 8 13 24 36 47 60
3 1 1 3 5 7 12 20 31 40 52
2 1 1 2 4 6 10 17 26 34 44
1 1 1 1 3 4 7 12 18 24 31

1/0 0 1 1 2 3 6 10 16 20 26
2/0 0 1 1 1 3 5 9 13 17 22
3/0 0 1 1 1 2 4 7 11 15 19
4/0 0 0 1 1 1 3 6 9 12 16
250 0 0 1 1 1 3 5 7 10 13
300 0 0 1 1 1 2 4 6 8 11
350 0 0 0 1 1 1 4 6 7 10
400 0 0 0 1 1 1 3 5 7 9
500 0 0 0 1 1 1 3 4 6 7
600 0 0 0 1 1 1 2 3 4 6
700 0 0 0 0 1 1 1 3 4 5
750 0 0 0 0 1 1 1 3 4 5
800 0 0 0 0 1 1 1 3 3 5
900 0 0 0 0 0 1 1 2 3 4

1000 0 0 0 0 0 1 1 2 3 4
1250 0 0 0 0 0 1 1 1 2 3
1500 0 0 0 0 0 1 1 1 1 2
1750 0 0 0 0 0 0 1 1 1 2
2000 0 0 0 0 0 0 1 1 1 1

THHN,
THWN,
THWN-2

14 12 22 35 61 84 138 241 364 476 608
12 9 16 26 45 61 101 176 266 347 443
10 5 10 16 28 38 63 111 167 219 279

8 3 6 9 16 22 36 64 96 126 161
6 2 4 7 12 16 26 46 69 91 116
4 1 2 4 7 10 16 28 43 56 71
3 1 1 3 6 8 13 24 36 47 60
2 1 1 3 5 7 11 20 30 40 51
1 1 1 1 4 5 8 15 22 29 37

1/0 1 1 1 3 4 7 12 19 25 32
2/0 0 1 1 2 3 6 10 16 20 26
3/0 0 1 1 1 3 5 8 13 17 22
4/0 0 1 1 1 2 4 7 11 14 18
250 0 0 1 1 1 3 6 9 11 15
300 0 0 1 1 1 3 5 7 10 13
350 0 0 1 1 1 2 4 6 9 11
400 0 0 0 1 1 1 4 6 8 10
500 0 0 0 1 1 1 3 5 6 8
600 0 0 0 1 1 1 2 4 5 7
700 0 0 0 1 1 1 2 3 4 6
750 0 0 0 0 1 1 1 3 4 5
800 0 0 0 0 1 1 1 3 4 5
900 0 0 0 0 1 1 1 3 3 4

1000 0 0 0 0 1 1 1 2 3 4
FEP,
FEPB,
PFA,
PFAH,
TFE

14 12 21 34 60 81 134 234 354 462 590
12 9 15 25 43 59 98 171 258 337 430
10 6 11 18 31 42 70 122 185 241 309

8 3 6 10 18 24 40 70 106 138 177
6 2 4 7 12 17 28 50 75 98 126
4 1 3 5 9 12 20 35 53 69 88
3 1 2 4 7 10 16 29 44 57 73
2 1 1 3 6 8 13 24 36 47 60
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Table C.1 Continued

CONDUCTORS

Type

Conductor
Size

(AWG
kcmil)

Metric Designator (Trade Size)

16
(1⁄2 )

21
(3⁄4)

27
(1)

35
(11⁄4)

41
(11⁄2)

53
(2)

63
(21⁄2)

78
(3)

91
(31⁄2)

103
(4)

PFA,
PFAH,
TFE

1 1 1 2 4 6 9 16 25 33 42

PFAH,
TFE PFA,
PFAH,
TFE, Z

1/0 1 1 1 3 5 8 14 21 27 35
2/0 0 1 1 3 4 6 11 17 22 29
3/0 0 1 1 2 3 5 9 14 18 24
4/0 0 1 1 1 2 4 8 11 15 19

Z 14 14 25 41 72 98 161 282 426 556 711
12 10 18 29 51 69 114 200 302 394 504
10 6 11 18 31 42 70 122 185 241 309

8 4 7 11 20 27 44 77 117 153 195
6 3 5 8 14 19 31 54 82 107 137
4 1 3 5 9 13 21 37 56 74 94
3 1 2 4 7 9 15 27 41 54 69
2 1 1 3 6 8 13 22 34 45 57
1 1 1 2 4 6 10 18 28 36 46

XHH,
XHHW,
XHHW-2,
ZW

14 8 15 25 43 58 96 168 254 332 424
12 6 11 19 33 45 74 129 195 255 326
10 5 8 14 24 33 55 96 145 190 243

8 2 5 8 13 18 30 53 81 105 135
6 1 3 6 10 14 22 39 60 78 100
4 1 2 4 7 10 16 28 43 56 72
3 1 1 3 6 8 14 24 36 48 61
2 1 1 3 5 7 11 20 31 40 51

XHH,
XHHW,
XHHW-2

1 1 1 1 4 5 8 15 23 30 38
1/0 1 1 1 3 4 7 13 19 25 32
2/0 0 1 1 2 3 6 10 16 21 27
3/0 0 1 1 1 3 5 9 13 17 22
4/0 0 1 1 1 2 4 7 11 14 18
250 0 0 1 1 1 3 6 9 12 15
300 0 0 1 1 1 3 5 8 10 13
350 0 0 1 1 1 2 4 7 9 11
400 0 0 0 1 1 1 4 6 8 10
500 0 0 0 1 1 1 3 5 6 8
600 0 0 0 1 1 1 2 4 5 6
700 0 0 0 0 1 1 2 3 4 6
750 0 0 0 0 1 1 1 3 4 5
800 0 0 0 0 1 1 1 3 4 5
900 0 0 0 0 1 1 1 3 3 4

1000 0 0 0 0 0 1 1 2 3 4
1250 0 0 0 0 0 1 1 1 2 3
1500 0 0 0 0 0 1 1 1 1 3
1750 0 0 0 0 0 0 1 1 1 2
2000 0 0 0 0 0 0 1 1 1 1

(Continues)
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Table C.1 Continued

FIXTURE WIRES

Type

Conductor
Size

(AWG/
kcmil)

Metric Designator (Trade Size)

16
(1⁄2)

21
(3⁄4)

27
(1)

35
(11⁄4)

41
(11⁄2)

53
(2)

FFH-2, RFH-2,
RFHH-3

18 8 14 24 41 56 92
16 7 12 20 34 47 78

SF-2, SFF-2 18 10 18 30 52 71 116
16 8 15 25 43 58 96
14 7 12 20 34 47 78

SF-1, SFF-1 18 18 33 53 92 125 206
RFH-1, RFHH-2,
TF, TFF, XF,
XFF

18 14 24 39 68 92 152

RFHH-2, TF,
TFF, XF, XFF

16 11 19 31 55 74 123

XF, XFF 14 8 15 25 43 58 96
TFN, TFFN 18 22 38 63 108 148 244

16 17 29 48 83 113 186
PF, PFF, PGF,
PGFF, PAF, PTF,
PTFF, PAFF

18 21 36 59 103 140 231
16 16 28 46 79 108 179
14 12 21 34 60 81 134

ZF, ZFF, ZHF,
HF, HFF

18 27 47 77 133 181 298
16 20 35 56 98 133 220
14 14 25 41 72 98 161

KF-2, KFF-2 18 39 69 111 193 262 433
16 27 48 78 136 185 305
14 19 33 54 93 127 209
12 13 23 37 64 87 144
10 8 15 25 43 58 96

KF-1, KFF-1 18 46 82 133 230 313 516
16 33 57 93 161 220 362
14 22 38 63 108 148 244
12 14 25 41 72 98 161
10 9 16 27 47 64 105

XF, XFF 12 4 8 13 23 31 51
10 3 6 10 18 24 40

Notes:
1. This table is for concentric stranded conductors only. For compact stranded conductors, Table C.1(A)
should be used.
2. Two-hour fire-rated RHH cable has ceramifiable insulation which has much larger diameters than other
RHH wires.
Consult manufacturer’s conduit fill tables.
*Types RHH, RHW, and RHW-2 without outer covering.
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Table C.1(A) Maximum Number of Compact Conductors in Electrical Metallic Tubing (EMT)
(Based on Table 1, Chapter 9)

COMPACT CONDUCTORS

Type

Conductor
Size

(AWG/
kcmil)

Metric Designator (Trade Size)

16
(1⁄2)

21
(3⁄4)

27
(1)

35
(11⁄4)

41
(11⁄2)

53
(2)

63
(21⁄2)

78
(3)

91
(31⁄2)

103
(4)

THW,
THW-2,
THHW

8 2 4 6 11 16 26 46 69 90 115
6 1 3 5 9 12 20 35 53 70 89
4 1 2 4 6 9 15 26 40 52 67
2 1 1 3 5 7 11 19 29 38 49
1 1 1 1 3 4 8 13 21 27 34

1/0 1 1 1 3 4 7 12 18 23 30
2/0 0 1 1 2 3 5 10 15 20 25
3/0 0 1 1 1 3 5 8 13 17 21
4/0 0 1 1 1 2 4 7 11 14 18
250 0 0 1 1 1 3 5 8 11 14
300 0 0 1 1 1 3 5 7 9 12
350 0 0 1 1 1 2 4 6 8 11
400 0 0 0 1 1 1 4 6 8 10
500 0 0 0 1 1 1 3 5 6 8
600 0 0 0 1 1 1 2 4 5 7
700 0 0 0 1 1 1 2 3 4 6
750 0 0 0 0 1 1 1 3 4 5
900 0 0 0 0 1 1 2 3 4 5

1000 0 0 0 0 1 1 1 2 3 4
THHN,
THWN,
THWN-2

8 — — — — — — — — — —
6 2 4 7 13 18 29 52 78 102 130
4 1 3 4 8 11 18 32 48 63 81
2 1 1 3 6 8 13 23 34 45 58
1 1 1 2 4 6 10 17 26 34 43

1/0 1 1 1 3 5 8 14 22 29 37
2/0 1 1 1 3 4 7 12 18 24 30
3/0 0 1 1 2 3 6 10 15 20 25
4/0 0 1 1 1 3 5 8 12 16 21
250 0 1 1 1 1 4 6 10 13 16
300 0 0 1 1 1 3 5 8 11 14
350 0 0 1 1 1 3 5 7 10 12
400 0 0 1 1 1 2 4 6 9 11
500 0 0 0 1 1 1 4 5 7 9
600 0 0 0 1 1 1 3 4 6 7
700 0 0 0 1 1 1 2 4 5 7
750 0 0 0 1 1 1 2 4 5 6
900 0 0 0 0 1 1 2 3 4 5

1000 0 0 0 0 1 1 1 3 3 4
XHHW,
XHHW-2

8 3 5 8 15 20 34 59 90 117 149
6 1 4 6 11 15 25 44 66 87 111
4 1 3 4 8 11 18 32 48 63 81
2 1 1 3 6 8 13 23 34 45 58
1 1 1 2 4 6 10 17 26 34 43

1/0 1 1 1 3 5 8 14 22 29 37
2/0 1 1 1 3 4 7 12 18 24 31
3/0 0 1 1 2 3 6 10 15 20 25
4/0 0 1 1 1 3 5 8 13 17 21
250 0 1 1 1 2 4 7 10 13 17
300 0 0 1 1 1 3 6 9 11 14
350 0 0 1 1 1 3 5 8 10 13
400 0 0 1 1 1 2 4 7 9 11
500 0 0 0 1 1 1 4 6 7 9
600 0 0 0 1 1 1 3 4 6 8
700 0 0 0 1 1 1 2 4 5 7
750 0 0 0 1 1 1 2 3 5 6
900 0 0 0 0 1 1 2 3 4 5

1000 0 0 0 0 1 1 1 3 4 5

Definition: Compact stranding is the result of a manufacturing process where the standard conductor is
compressed to the extent that the interstices (voids between strand wires) are virtually eliminated.
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Table 4 Dimensions and Percent Area of Conduit and Tubing
(Areas of Conduit or Tubing for the Combinations of Wires Permitted in Table 1, Chapter 9)

Article 358 — Electrical Metallic Tubing (EMT)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

16 1⁄2 15.8 0.622 196 0.304 118 0.182 104 0.161 61 0.094 78 0.122
21 3⁄4 20.9 0.824 343 0.533 206 0.320 182 0.283 106 0.165 137 0.213
27 1 26.6 1.049 556 0.864 333 0.519 295 0.458 172 0.268 222 0.346
35 11⁄4 35.1 1.380 968 1.496 581 0.897 513 0.793 300 0.464 387 0.598
41 11⁄2 40.9 1.610 1314 2.036 788 1.221 696 1.079 407 0.631 526 0.814
53 2 52.5 2.067 2165 3.356 1299 2.013 1147 1.778 671 1.040 866 1.342
63 21⁄2 69.4 2.731 3783 5.858 2270 3.515 2005 3.105 1173 1.816 1513 2.343
78 3 85.2 3.356 5701 8.846 3421 5.307 3022 4.688 1767 2.742 2280 3.538
91 31⁄2 97.4 3.834 7451 11.545 4471 6.927 3949 6.119 2310 3.579 2980 4.618

103 4 110.1 4.334 9521 14.753 5712 8.852 5046 7.819 2951 4.573 3808 5.901

Article 362 — Electrical Nonmetallic Tubing (ENT)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

16 1⁄2 14.2 0.560 158 0.246 95 0.148 84 0.131 49 0.076 63 0.099
21 3⁄4 19.3 0.760 293 0.454 176 0.272 155 0.240 91 0.141 117 0.181
27 1 25.4 1.000 507 0.785 304 0.471 269 0.416 157 0.243 203 0.314
35 11⁄4 34.0 1.340 908 1.410 545 0.846 481 0.747 281 0.437 363 0.564
41 11⁄2 39.9 1.570 1250 1.936 750 1.162 663 1.026 388 0.600 500 0.774
53 2 51.3 2.020 2067 3.205 1240 1.923 1095 1.699 641 0.993 827 1.282
63 21⁄2 — — — — — — — — — — — —
78 3 — — — — — — — — — — — —
91 31⁄2 — — — — — — — — — — — —

Article 348 — Flexible Metal Conduit (FMC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 9.7 0.384 74 0.116 44 0.069 39 0.061 23 0.036 30 0.046
16 1⁄2 16.1 0.635 204 0.317 122 0.190 108 0.168 63 0.098 81 0.127
21 3⁄4 20.9 0.824 343 0.533 206 0.320 182 0.283 106 0.165 137 0.213
27 1 25.9 1.020 527 0.817 316 0.490 279 0.433 163 0.253 211 0.327
35 11⁄4 32.4 1.275 824 1.277 495 0.766 437 0.677 256 0.396 330 0.511
41 11⁄2 39.1 1.538 1201 1.858 720 1.115 636 0.985 372 0.576 480 0.743
53 2 51.8 2.040 2107 3.269 1264 1.961 1117 1.732 653 1.013 843 1.307
63 21⁄2 63.5 2.500 3167 4.909 1900 2.945 1678 2.602 982 1.522 1267 1.963
78 3 76.2 3.000 4560 7.069 2736 4.241 2417 3.746 1414 2.191 1824 2.827
91 31⁄2 88.9 3.500 6207 9.621 3724 5.773 3290 5.099 1924 2.983 2483 3.848

103 4 101.6 4.000 8107 12.566 4864 7.540 4297 6.660 2513 3.896 3243 5.027
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Article 342 — Intermediate Metal Conduit (IMC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 — — — — — — — — — — — —
16 1⁄2 16.8 0.660 222 0.342 133 0.205 117 0.181 69 0.106 89 0.137
21 3⁄4 21.9 0.864 377 0.586 226 0.352 200 0.311 117 0.182 151 0.235
27 1 28.1 1.105 620 0.959 372 0.575 329 0.508 192 0.297 248 0.384
35 11⁄4 36.8 1.448 1064 1.647 638 0.988 564 0.873 330 0.510 425 0.659
41 11⁄2 42.7 1.683 1432 2.225 859 1.335 759 1.179 444 0.690 573 0.890
53 2 54.6 2.150 2341 3.630 1405 2.178 1241 1.924 726 1.125 937 1.452
63 21⁄2 64.9 2.557 3308 5.135 1985 3.081 1753 2.722 1026 1.592 1323 2.054
78 3 80.7 3.176 5115 7.922 3069 4.753 2711 4.199 1586 2.456 2046 3.169
91 31⁄2 93.2 3.671 6822 10.584 4093 6.351 3616 5.610 2115 3.281 2729 4.234

103 4 105.4 4.166 8725 13.631 5235 8.179 4624 7.224 2705 4.226 3490 5.452

Article 356 — Liquidtight Flexible Nonmetallic Conduit (LFNC-B*)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 12.5 0.494 123 0.192 74 0.115 65 0.102 38 0.059 49 0.077
16 1⁄2 16.1 0.632 204 0.314 122 0.188 108 0.166 63 0.097 81 0.125
21 3⁄4 21.1 0.830 350 0.541 210 0.325 185 0.287 108 0.168 140 0.216
27 1 26.8 1.054 564 0.873 338 0.524 299 0.462 175 0.270 226 0.349
35 11⁄4 35.4 1.395 984 1.528 591 0.917 522 0.810 305 0.474 394 0.611
41 11⁄2 40.3 1.588 1276 1.981 765 1.188 676 1.050 395 0.614 510 0.792
53 2 51.6 2.033 2091 3.246 1255 1.948 1108 1.720 648 1.006 836 1.298

*Corresponds to 356.2(2).

Article 356 — Liquidtight Flexible Nonmetallic Conduit (LFNC-A*)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 12.6 0.495 125 0.192 75 0.115 66 0.102 39 0.060 50 0.077
16 1⁄2 16.0 0.630 201 0.312 121 0.187 107 0.165 62 0.097 80 0.125
21 3⁄4 21.0 0.825 346 0.535 208 0.321 184 0.283 107 0.166 139 0.214
27 1 26.5 1.043 552 0.854 331 0.513 292 0.453 171 0.265 221 0.342
35 11⁄4 35.1 1.383 968 1.502 581 0.901 513 0.796 300 0.466 387 0.601
41 11⁄2 40.7 1.603 1301 2.018 781 1.211 690 1.070 403 0.626 520 0.807
53 2 52.4 2.063 2157 3.343 1294 2.006 1143 1.772 669 1.036 863 1.337

*Corresponds to 356.2(1).
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Article 350 — Liquidtight Flexible Metal Conduit (LFMC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 12.5 0.494 123 0.192 74 0.115 65 0.102 38 0.059 49 0.077
16 1⁄2 16.1 0.632 204 0.314 122 0.188 108 0.166 63 0.097 81 0.125
21 3⁄4 21.1 0.830 350 0.541 210 0.325 185 0.287 108 0.168 140 0.216
27 1 26.8 1.054 564 0.873 338 0.524 299 0.462 175 0.270 226 0.349
35 11⁄4 35.4 1.395 984 1.528 591 0.917 522 0.810 305 0.474 394 0.611
41 11⁄2 40.3 1.588 1276 1.981 765 1.188 676 1.050 395 0.614 510 0.792
53 2 51.6 2.033 2091 3.246 1255 1.948 1108 1.720 648 1.006 836 1.298
63 21⁄2 63.3 2.493 3147 4.881 1888 2.929 1668 2.587 976 1.513 1259 1.953
78 3 78.4 3.085 4827 7.475 2896 4.485 2559 3.962 1497 2.317 1931 2.990
91 31⁄2 89.4 3.520 6277 9.731 3766 5.839 3327 5.158 1946 3.017 2511 3.893

103 4 102.1 4.020 8187 12.692 4912 7.615 4339 6.727 2538 3.935 3275 5.077
129 5 — — — — — — — — — — — —
155 6 — — — — — — — — — — — —

Article 344 — Rigid Metal Conduit (RMC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 — — — — — — — — — — — —
16 1⁄2 16.1 0.632 204 0.314 122 0.188 108 0.166 63 0.097 81 0.125
21 3⁄4 21.2 0.836 353 0.549 212 0.329 187 0.291 109 0.170 141 0.220
27 1 27.0 1.063 573 0.887 344 0.532 303 0.470 177 0.275 229 0.355
35 11⁄4 35.4 1.394 984 1.526 591 0.916 522 0.809 305 0.473 394 0.610
41 11⁄2 41.2 1.624 1333 2.071 800 1.243 707 1.098 413 0.642 533 0.829
53 2 52.9 2.083 2198 3.408 1319 2.045 1165 1.806 681 1.056 879 1.363
63 21⁄2 63.2 2.489 3137 4.866 1882 2.919 1663 2.579 972 1.508 1255 1.946
78 3 78.5 3.090 4840 7.499 2904 4.499 2565 3.974 1500 2.325 1936 3.000
91 31⁄2 90.7 3.570 6461 10.010 3877 6.006 3424 5.305 2003 3.103 2584 4.004

103 4 102.9 4.050 8316 12.882 4990 7.729 4408 6.828 2578 3.994 3326 5.153
129 5 128.9 5.073 13050 20.212 7830 12.127 6916 10.713 4045 6.266 5220 8.085
155 6 154.8 6.093 18821 29.158 11292 17.495 9975 15.454 5834 9.039 7528 11.663

Article 352 — Rigid PVC Conduit (PVC), Schedule 80

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 — — — — — — — — — — — —
16 1⁄2 13.4 0.526 141 0.217 85 0.130 75 0.115 44 0.067 56 0.087
21 3⁄4 18.3 0.722 263 0.409 158 0.246 139 0.217 82 0.127 105 0.164
27 1 23.8 0.936 445 0.688 267 0.413 236 0.365 138 0.213 178 0.275
35 11⁄4 31.9 1.255 799 1.237 480 0.742 424 0.656 248 0.383 320 0.495
41 11⁄2 37.5 1.476 1104 1.711 663 1.027 585 0.907 342 0.530 442 0.684
53 2 48.6 1.913 1855 2.874 1113 1.725 983 1.523 575 0.891 742 1.150
63 21⁄2 58.2 2.290 2660 4.119 1596 2.471 1410 2.183 825 1.277 1064 1.647
78 3 72.7 2.864 4151 6.442 2491 3.865 2200 3.414 1287 1.997 1660 2.577
91 31⁄2 84.5 3.326 5608 8.688 3365 5.213 2972 4.605 1738 2.693 2243 3.475

103 4 96.2 3.786 7268 11.258 4361 6.755 3852 5.967 2253 3.490 2907 4.503
129 5 121.1 4.768 11518 17.855 6911 10.713 6105 9.463 3571 5.535 4607 7.142
155 6 145.0 5.709 16513 25.598 9908 15.359 8752 13.567 5119 7.935 6605 10.239
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Articles 352 and 353 — Rigid PVC Conduit (PVC), Schedule 40, and HDPE Conduit (HDPE)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

12 3⁄8 — — — — — — — — — — — —
16 1⁄2 15.3 0.602 184 0.285 110 0.171 97 0.151 57 0.088 74 0.114
21 3⁄4 20.4 0.804 327 0.508 196 0.305 173 0.269 101 0.157 131 0.203
27 1 26.1 1.029 535 0.832 321 0.499 284 0.441 166 0.258 214 0.333
35 11⁄4 34.5 1.360 935 1.453 561 0.872 495 0.770 290 0.450 374 0.581
41 11⁄2 40.4 1.590 1282 1.986 769 1.191 679 1.052 397 0.616 513 0.794
53 2 52.0 2.047 2124 3.291 1274 1.975 1126 1.744 658 1.020 849 1.316
63 21⁄2 62.1 2.445 3029 4.695 1817 2.817 1605 2.488 939 1.455 1212 1.878
78 3 77.3 3.042 4693 7.268 2816 4.361 2487 3.852 1455 2.253 1877 2.907
91 31⁄2 89.4 3.521 6277 9.737 3766 5.842 3327 5.161 1946 3.018 2511 3.895

103 4 101.5 3.998 8091 12.554 4855 7.532 4288 6.654 2508 3.892 3237 5.022
129 5 127.4 5.016 12748 19.761 7649 11.856 6756 10.473 3952 6.126 5099 7.904
155 6 153.2 6.031 18433 28.567 11060 17.140 9770 15.141 5714 8.856 7373 11.427

Article 352 — Type A, Rigid PVC Conduit (PVC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

16 1⁄2 17.8 0.700 249 0.385 149 0.231 132 0.204 77 0.119 100 0.154
21 3⁄4 23.1 0.910 419 0.650 251 0.390 222 0.345 130 0.202 168 0.260
27 1 29.8 1.175 697 1.084 418 0.651 370 0.575 216 0.336 279 0.434
35 11⁄4 38.1 1.500 1140 1.767 684 1.060 604 0.937 353 0.548 456 0.707
41 11⁄2 43.7 1.720 1500 2.324 900 1.394 795 1.231 465 0.720 600 0.929
53 2 54.7 2.155 2350 3.647 1410 2.188 1245 1.933 728 1.131 940 1.459
63 21⁄2 66.9 2.635 3515 5.453 2109 3.272 1863 2.890 1090 1.690 1406 2.181
78 3 82.0 3.230 5281 8.194 3169 4.916 2799 4.343 1637 2.540 2112 3.278
91 31⁄2 93.7 3.690 6896 10.694 4137 6.416 3655 5.668 2138 3.315 2758 4.278

103 4 106.2 4.180 8858 13.723 5315 8.234 4695 7.273 2746 4.254 3543 5.489
129 5 — — — — — — — — — — — —
155 6 — — — — — — — — — — — —

Article 352 — Type EB, Rigid PVC Conduit (PVC)

Metric
Designator

Trade
Size

Nominal
Internal
Diameter

Total Area
100% 60%

1 Wire
53%

2 Wires
31%

Over 2 Wires
40%

mm in. mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2 mm2 in.2

16 1⁄2 — — — — — — — — — — — —
21 3⁄4 — — — — — — — — — — — —
27 1 — — — — — — — — — — — —
35 11⁄4 — — — — — — — — — — — —
41 11⁄2 — — — — — — — — — — — —
53 2 56.4 2.221 2498 3.874 1499 2.325 1324 2.053 774 1.201 999 1.550
63 21⁄2 — — — — — — — — — — — —
78 3 84.6 3.330 5621 8.709 3373 5.226 2979 4.616 1743 2.700 2248 3.484
91 31⁄2 96.6 3.804 7329 11.365 4397 6.819 3884 6.023 2272 3.523 2932 4.546

103 4 108.9 4.289 9314 14.448 5589 8.669 4937 7.657 2887 4.479 3726 5.779
129 5 135.0 5.316 14314 22.195 8588 13.317 7586 11.763 4437 6.881 5726 8.878
155 6 160.9 6.336 20333 31.530 12200 18.918 10776 16.711 6303 9.774 8133 12.612
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Informational Note No. 2: See 366.23(A) for adjustment
factors for conductors in sheet metal auxiliary gutters and
376.22(B) for adjustment factors for conductors in metal
wireways.

(1) Where conductors are installed in cable trays, the
provisions of 392.80 shall apply.

(2) Adjustment factors shall not apply to conductors
in raceways having a length not exceeding
600 mm (24 in.).

(3) Adjustment factors shall not apply to underground
conductors entering or leaving an outdoor trench if those
conductors have physical protection in the form of rigid
metal conduit, intermediate metal conduit, rigid polyvinyl
chloride conduit (PVC), or reinforced thermosetting resin
conduit (RTRC) having a length not exceeding 3.05 m
(10 ft), and if the number of conductors does not exceed
four.

(4) Adjustment factors shall not apply to Type AC
cable or to Type MC cable under the following conditions:
a. The cables do not have an overall outer jacket.
b. Each cable has not more than three current-carrying

conductors.
c. The conductors are 12 AWG copper.
d. Not more than 20 current-carrying conductors are in-

stalled without maintaining spacing, are stacked, or are
supported on“bridle rings.”

(5) An adjustment factor of 60 percent shall be applied
to Type AC cable or Type MC cable under the following
conditions:
a. The cables do not have an overall outer jacket.
b. The number of current carrying conductors exceeds 20.
c. The cables are stacked or bundled longer that 600 mm

(24 in) without spacing being maintained.

(b) More Than One Conduit, Tube, or Raceway. Spacing
between conduits, tubing, or raceways shall be maintained.

(c) Circular Raceways Exposed to Sunlight on Roof-
tops. Where conductors or cables are installed in circular

raceways exposed to direct sunlight on or above rooftops,
the adjustments shown in Table 310.15(B)(3)(c) shall be
added to the outdoor temperature to determine the appli-
cable ambient temperature for application of the correction
factors in Table 310.15(B)(2)(a) or Table 310.15(B)(2)(b).

Informational Note: One source for the average ambient
temperatures in various locations is the ASHRAE Hand-
book — Fundamentals.

Informational Note to Table 310.15(B)(3)(c): The temperature
adders in Table 310.15(B)(3)(c) are based on the results of
averaging the ambient temperatures.

(4) Bare or Covered Conductors. Where bare or covered
conductors are installed with insulated conductors, the tem-
perature rating of the bare or covered conductor shall be
equal to the lowest temperature rating of the insulated con-
ductors for the purpose of determining ampacity.

(5) Neutral Conductor.

(a) A neutral conductor that carries only the unbalanced
current from other conductors of the same circuit shall not be
required to be counted when applying the provisions of
310.15(B)(3)(a).

(b) In a 3-wire circuit consisting of two phase conductors
and the neutral conductor of a 4-wire, 3-phase, wye-connected
system, a common conductor carries approximately the same
current as the line-to-neutral load currents of the other conduc-
tors and shall be counted when applying the provisions of
310.15(B)(3)(a).

(c) On a 4-wire, 3-phase wye circuit where the major
portion of the load consists of nonlinear loads, harmonic cur-
rents are present in the neutral conductor; the neutral conduc-
tor shall therefore be considered a current-carrying conductor.

(6) Grounding or Bonding Conductor. A grounding or
bonding conductor shall not be counted when applying the
provisions of 310.15(B)(3)(a).

Table 310.15(B)(3)(a) Adjustment Factors for More Than
Three Current-Carrying Conductors in a Raceway or Cable

Number of
Conductors1

Percent of Values in
Table 310.15(B)(16) through

Table 310.15(B)(19) as
Adjusted for Ambient

Temperature if Necessary

4–6 80
7–9 70

10–20 50
21–30 45
31–40 40

41 and above 35

1Number of conductors is the total number of conductors in the race-
way or cable adjusted in accordance with 310.15(B)(5) and (6).

Table 310.15(B)(3)(c) Ambient Temperature Adjustment for
Circular Raceways Exposed to Sunlight on or Above
Rooftops

Distance Above Roof to Bottom of
Conduit

Temperature Adder

°C °F

0–13 mm (1⁄2 in.) 33 60

Above 13 mm (1⁄2 in.)–90 mm (31⁄2 in.) 22 40

Above 90 mm (31⁄2 in.)–300 mm
(12 in.)

17 30

Above 300 mm (12 in.)–900 mm
(36 in.)

14 25

310.15 ARTICLE 310 — CONDUCTORS FOR GENERAL WIRING
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lation shall comply with the requirements of the appropriate
raceway article.

(F) Installation to Electrode(s). Grounding electrode con-
ductor(s) and bonding jumpers interconnecting grounding
electrodes shall be installed in accordance with (1), (2), or
(3). The grounding electrode conductor shall be sized for
the largest grounding electrode conductor required among
all the electrodes connected to it.

(1) The grounding electrode conductor shall be permitted
to be run to any convenient grounding electrode avail-
able in the grounding electrode system where the other
electrode(s), if any, is connected by bonding jumpers
that are installed in accordance with 250.53(C).

(2) Grounding electrode conductor(s) shall be permitted to be
run to one or more grounding electrode(s) individually.

(3) Bonding jumper(s) from grounding electrode(s) shall
be permitted to be connected to an aluminum or copper
busbar not less than 6 mm × 50 mm (1⁄4 in. × 2 in.). The
busbar shall be securely fastened and shall be installed
in an accessible location. Connections shall be made by
a listed connector or by the exothermic welding process.
The grounding electrode conductor shall be permitted to
be run to the busbar. Where aluminum busbars are used,
the installation shall comply with 250.64(A).

250.66 Size of Alternating-Current Grounding Elec-
trode Conductor. The size of the grounding electrode con-
ductor at the service, at each building or structure where
supplied by a feeder(s) or branch circuit(s), or at a sepa-
rately derived system of a grounded or ungrounded ac sys-
tem shall not be less than given in Table 250.66, except as
permitted in 250.66(A) through (C).

Informational Note: See 250.24(C) for size of ac system
conductor brought to service equipment.

(A) Connections to Rod, Pipe, or Plate Electrodes.
Where the grounding electrode conductor is connected to
rod, pipe, or plate electrodes as permitted in 250.52(A)(5)
or (A)(7), that portion of the conductor that is the sole connec-
tion to the grounding electrode shall not be required to be
larger than 6 AWG copper wire or 4 AWG aluminum wire.

(B) Connections to Concrete-Encased Electrodes.
Where the grounding electrode conductor is connected to a
concrete-encased electrode as permitted in 250.52(A)(3),
that portion of the conductor that is the sole connection to
the grounding electrode shall not be required to be larger
than 4 AWG copper wire.

(C) Connections to Ground Rings. Where the grounding
electrode conductor is connected to a ground ring as permitted
in 250.52(A)(4), that portion of the conductor that is the sole
connection to the grounding electrode shall not be required to
be larger than the conductor used for the ground ring.

250.68 Grounding Electrode Conductor and Bonding
Jumper Connection to Grounding Electrodes. The con-
nection of a grounding electrode conductor at the service, at
each building or structure where supplied by a feeder(s) or
branch circuit(s), or at a separately derived system and as-
sociated bonding jumper(s) shall be made as specified
250.68(A) through (C).

(A) Accessibility. All mechanical elements used to termi-
nate a grounding electrode conductor or bonding jumper to
a grounding electrode shall be accessible.

Exception No. 1: An encased or buried connection to a
concrete-encased, driven, or buried grounding electrode
shall not be required to be accessible.

Table 250.66 Grounding Electrode Conductor for
Alternating-Current Systems

Size of Largest Ungrounded
Service-Entrance

Conductor or Equivalent
Area for Parallel

Conductorsa (AWG/kcmil)
Size of Grounding Electrode

Conductor (AWG/kcmil)

Copper

Aluminum or
Copper-Clad
Aluminum Copper

Aluminum or
Copper-Clad
Aluminumb

2 or smaller 1/0 or smaller 8 6

1 or 1/0 2/0 or 3/0 6 4

2/0 or 3/0 4/0 or 250 4 2

Over 3/0
through
350

Over 250
through 500

2 1/0

Over 350
through
600

Over 500
through 900

1/0 3/0

Over 600
through
1100

Over 900
through 1750

2/0 4/0

Over 1100 Over 1750 3/0 250

Notes:
1. Where multiple sets of service-entrance conductors are used as
permitted in 230.40, Exception No. 2, the equivalent size of the larg-
est service-entrance conductor shall be determined by the largest sum
of the areas of the corresponding conductors of each set.
2. Where there are no service-entrance conductors, the grounding
electrode conductor size shall be determined by the equivalent size of
the largest service-entrance conductor required for the load to be
served.
aThis table also applies to the derived conductors of separately de-
rived ac systems.
bSee installation restrictions in 250.64(A).
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(1) A green, not readily removable terminal screw with a
hexagonal head.

(2) A green, hexagonal, not readily removable terminal nut.

(3) A green pressure wire connector. If the terminal for the
grounding conductor is not visible, the conductor entrance
hole shall be marked with the word green or ground, the
letters G or GR, a grounding symbol, or otherwise identi-
fied by a distinctive green color. If the terminal for the
equipment grounding conductor is readily removable, the
area adjacent to the terminal shall be similarly marked.

Informational Note: See Informational Note Figure 250.126.

VII. Methods of Equipment Grounding

250.130 Equipment Grounding Conductor Connections.
Equipment grounding conductor connections at the source
of separately derived systems shall be made in accordance
with 250.30(A)(1). Equipment grounding conductor con-
nections at service equipment shall be made as indicated in
250.130(A) or (B). For replacement of non–grounding-type
receptacles with grounding-type receptacles and for branch-
circuit extensions only in existing installations that do not
have an equipment grounding conductor in the branch circuit,
connections shall be permitted as indicated in 250.130(C).

(A) For Grounded Systems. The connection shall be
made by bonding the equipment grounding conductor to
the grounded service conductor and the grounding elec-
trode conductor.

(B) For Ungrounded Systems. The connection shall be
made by bonding the equipment grounding conductor to the
grounding electrode conductor.

(C) Nongrounding Receptacle Replacement or Branch
Circuit Extensions. The equipment grounding conductor
of a grounding-type receptacle or a branch-circuit extension
shall be permitted to be connected to any of the following:

(1) Any accessible point on the grounding electrode sys-
tem as described in 250.50

(2) Any accessible point on the grounding electrode con-
ductor

(3) The equipment grounding terminal bar within the en-
closure where the branch circuit for the receptacle or
branch circuit originates

(4) For grounded systems, the grounded service conductor
within the service equipment enclosure

(5) For ungrounded systems, the grounding terminal bar
within the service equipment enclosure

Informational Note: See 406.4(D) for the use of a ground-
fault circuit-interrupting type of receptacle.

250.132 Short Sections of Raceway. Isolated sections of
metal raceway or cable armor, where required to be grounded,
shall be connected to an equipment grounding conductor in
accordance with 250.134.

250.134 Equipment Fastened in Place or Connected by
Permanent Wiring Methods (Fixed) — Grounding. Un-
less grounded by connection to the grounded circuit con-
ductor as permitted by 250.32, 250.140, and 250.142, non–
current-carrying metal parts of equipment, raceways, and
other enclosures, if grounded, shall be connected to an
equipment grounding conductor by one of the methods
specified in 250.134(A) or (B).

Table 250.122 Minimum Size Equipment Grounding
Conductors for Grounding Raceway and Equipment

Rating or Setting of
Automatic Overcurrent
Device in Circuit Ahead
of Equipment, Conduit,

etc., Not Exceeding
(Amperes)

Size (AWG or kcmil)

Copper

Aluminum or
Copper-Clad
Aluminum*

15 14 12
20 12 10
60 10 8

100 8 6

200 6 4
300 4 2
400 3 1

500 2 1/0
600 1 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 500 750
5000 700 1200
6000 800 1200

Note: Where necessary to comply with 250.4(A)(5) or (B)(4), the
equipment grounding conductor shall be sized larger than given in this
table.
*See installation restrictions in 250.120.

Informational Note Figure 250.126 One Example of a Symbol
Used to Identify the Grounding Termination Point for an
Equipment Grounding Conductor.
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430.245 Method of Grounding. Connection to the equip-
ment grounding conductor shall be done in the manner speci-
fied in Part VI of Article 250.

(A) Grounding Through Terminal Housings. Where the
wiring to motors is metal-enclosed cable or in metal raceways,
junction boxes to house motor terminals shall be provided,
and the armor of the cable or the metal raceways shall be
connected to them in the manner specified in 250.96(A) and
250.97.

Informational Note: See 430.12(E) for equipment ground-
ing connection means required at motor terminal housings.

(B) Separation of Junction Box from Motor. The junc-
tion box required by 430.245(A) shall be permitted to be
separated from the motor by not more than 1.8 m (6 ft),
provided the leads to the motor are stranded conductors within
Type AC cable, interlocked metal tape Type MC cable where
listed and identified in accordance with 250.118(10)(a), or ar-
mored cord or are stranded leads enclosed in liquidtight flex-
ible metal conduit, flexible metal conduit, intermediate metal
conduit, rigid metal conduit, or electrical metallic tubing not

smaller than metric designator 12 (trade size 3⁄8), the armor or
raceway being connected both to the motor and to the box.

Liquidtight flexible nonmetallic conduit and rigid non-
metallic conduit shall be permitted to enclose the leads to
the motor, provided the leads are stranded and the required
equipment grounding conductor is connected to both the
motor and to the box.

Where stranded leads are used, protected as specified
above, each strand within the conductor shall be not larger
than 10 AWG and shall comply with other requirements of
this Code for conductors to be used in raceways.

(C) Grounding of Controller-Mounted Devices. Instru-
ment transformer secondaries and exposed non–current-
carrying metal or other conductive parts or cases of instru-
ment transformers, meters, instruments, and relays shall be
grounded as specified in 250.170 through 250.178.

XIV. Tables

Table 430.247 Full-Load Current in Amperes, Direct-Current Motors
The following values of full-load currents* are for motors running at base speed.

Horsepower

Armature Voltage Rating*

90 Volts 120 Volts 180 Volts 240 Volts 500 Volts 550 Volts

1⁄4 4.0 3.1 2.0 1.6 — —
1⁄3 5.2 4.1 2.6 2.0 — —
1⁄2 6.8 5.4 3.4 2.7 — —
3⁄4 9.6 7.6 4.8 3.8 — —
1 12.2 9.5 6.1 4.7 — —

11⁄2 — 13.2 8.3 6.6 — —
2 — 17 10.8 8.5 — —
3 — 25 16 12.2 — —
5 — 40 27 20 — —

71⁄2 — 58 — 29 13.6 12.2

10 — 76 — 38 18 16
15 — — — 55 27 24
20 — — — 72 34 31
25 — — — 89 43 38
30 — — — 106 51 46
40 — — — 140 67 61

50 — — — 173 83 75
60 — — — 206 99 90
75 — — — 255 123 111

100 — — — 341 164 148
125 — — — 425 205 185
150 — — — 506 246 222
200 — — — 675 330 294

*These are average dc quantities.
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Table 430.248 Full-Load Currents in Amperes, Single-Phase
Alternating-Current Motors
The following values of full-load currents are for motors running at
usual speeds and motors with normal torque characteristics. The volt-
ages listed are rated motor voltages. The currents listed shall be per-
mitted for system voltage ranges of 110 to 120 and 220 to 240 volts.

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 4.0 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 8.0

11⁄2 20 11.5 11.0 10
2 24 13.8 13.2 12
3 34 19.6 18.7 17
5 56 32.2 30.8 28

71⁄2 80 46.0 44.0 40
10 100 57.5 55.0 50

Table 430.249 Full-Load Current, Two-Phase
Alternating-Current Motors (4-Wire)

The following values of full-load current are for motors running at speeds
usual for belted motors and motors with normal torque characteristics.
Current in the common conductor of a 2-phase, 3-wire system will be
1.41 times the value given. The voltages listed are rated motor voltages.
The currents listed shall be permitted for system voltage ranges of 110 to
120, 220 to 240, 440 to 480, and 550 to 600 volts.

Horsepower

Induction-Type Squirrel Cage and
Wound Rotor (Amperes)

115
Volts

230
Volts

460
Volts

575
Volts

2300
Volts

1⁄2 4.0 2.0 1.0 0.8 —
3⁄4 4.8 2.4 1.2 1.0 —
1 6.4 3.2 1.6 1.3 —

11⁄2 9.0 4.5 2.3 1.8 —
2 11.8 5.9 3.0 2.4 —
3 — 8.3 4.2 3.3 —
5 — 13.2 6.6 5.3 —

71⁄2 — 19 9.0 8.0 —

10 — 24 12 10 —
15 — 36 18 14 —
20 — 47 23 19 —
25 — 59 29 24 —
30 — 69 35 28 —
40 — 90 45 36 —

50 — 113 56 45 —
60 — 133 67 53 14
75 — 166 83 66 18

100 — 218 109 87 23
125 — 270 135 108 28
150 — 312 156 125 32
200 — 416 208 167 43
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Table 430.251(A) Conversion Table of Single-Phase Locked-
Rotor Currents for Selection of Disconnecting Means and
Controllers as Determined from Horsepower and Voltage
Rating
For use only with 430.110, 440.12, 440.41, and 455.8(C).

Rated
Horsepower

Maximum Locked-Rotor Current in
Amperes, Single Phase

115 Volts 208 Volts 230 Volts

1⁄2 58.8 32.5 29.4
3⁄4 82.8 45.8 41.4
1 96 53 48

11⁄2 120 66 60
2 144 80 72
3 204 113 102
5 336 186 168

71⁄2 480 265 240
10 600 332 300

Table 430.250 Full-Load Current, Three-Phase Alternating-Current Motors
The following values of full-load currents are typical for motors running at speeds usual for belted motors and motors with normal torque
characteristics.

The voltages listed are rated motor voltages. The currents listed shall be permitted for system voltage ranges of 110 to 120, 220 to 240, 440
to 480, and 550 to 600 volts.

Horsepower

Induction-Type Squirrel Cage and Wound Rotor (Amperes)
Synchronous-Type Unity Power

Factor* (Amperes)

115
Volts

200
Volts

208
Volts

230
Volts

460
Volts

575
Volts

2300
Volts

230
Volts

460
Volts

575
Volts

2300
Volts

1⁄2 4.4 2.5 2.4 2.2 1.1 0.9 — — — — —
3⁄4 6.4 3.7 3.5 3.2 1.6 1.3 — — — — —
1 8.4 4.8 4.6 4.2 2.1 1.7 — — — — —

11⁄2 12.0 6.9 6.6 6.0 3.0 2.4 — — — — —
2 13.6 7.8 7.5 6.8 3.4 2.7 — — — — —
3 — 11.0 10.6 9.6 4.8 3.9 — — — — —
5 — 17.5 16.7 15.2 7.6 6.1 — — — — —

71⁄2 — 25.3 24.2 22 11 9 — — — — —

10 — 32.2 30.8 28 14 11 — — — — —
15 — 48.3 46.2 42 21 17 — — — — —
20 — 62.1 59.4 54 27 22 — — — — —
25 — 78.2 74.8 68 34 27 — 53 26 21 —
30 — 92 88 80 40 32 — 63 32 26 —
40 — 120 114 104 52 41 — 83 41 33 —

50 — 150 143 130 65 52 — 104 52 42 —
60 — 177 169 154 77 62 16 123 61 49 12
75 — 221 211 192 96 77 20 155 78 62 15

100 — 285 273 248 124 99 26 202 101 81 20
125 — 359 343 312 156 125 31 253 126 101 25
150 — 414 396 360 180 144 37 302 151 121 30
200 552 528 480 240 192 49 400 201 161 40

250 — — — — 302 242 60 — — — —
300 — — — — 361 289 72 — — — —
350 — — — — 414 336 83 — — — —
400 — — — — 477 382 95 — — — —
450 — — — — 515 412 103 — — — —
500 — — — — 590 472 118 — — — —

*For 90 and 80 percent power factor, the figures shall be multiplied by 1.1 and 1.25, respectively.
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