EXAM 1 — REFERENCES

240.6 Standard Ampere Ratings.

(A) Fuses and Fixed-Trip Circuit Breakers. The standard ampere ratings for fuses and
inverse time circuit breakers shall be considered:

15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110, 125, 150, 175, 200,
225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200, 1600, 2000,
2500, 3000, 4000, 5000, and 6000 amperes.

Additional standard ampere ratings for fuses shall be 1, 3, 6, 10, and 601.

Table 310.15(B)(16) (Condensed) Allowable Ampacities of Insulated Conductors Rated Up to and Including 2000
Volts, 60°C Through 9%0°C (140°F Through 194°F), Not More Than Three Current-Carrying Conductors in Raceway, Cable,
Earth (Directly Buried), Based on Ambient Temperature of 30°C (86°F)*

Temperature Rating of Conductor [See Table 310.104(A).]
60°C
60°C (140°F) 75°C (167°F) 90°C (194°F) (140°F) 75°C (167°F) 90°C (194°F)

Types TBS, SA, Types TBS, SA,

Types RHW, | RHH, RHW-2, Types RHW, | RHH, RHW-2,

THHW, THW, | THHN, THHW, THHW, THW, | THHN, THHW,

Size AWG or THWN, XHHW,| USE-2, XHH, |Types TW,|THWN, XHHW,| USE-2, XHH,
kemil Types TW, UF USE, 2ZW XHHW-2, ZW-2 UF USE XHHW-2, ZW-2
COFPER ALUMINUM Size AWG or kemil
14%% 15 20 25 — — — —
12%% 20 25 30 5 20 23 |2%%
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
1 110 130 143 85 100 115 1
1/0 125 150 170 100 120 135 {0
240 145 175 195 115 135 150 210
3/0 165 200 225 130 155 175 3f0
440 195 230 260 150 180 205 4/0
230 215 255 290 170 205 230 250
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
7350 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 als 375 445 S00 1000
1250 495 590 663 405 485 545 1250
1300 525 625 705 435 520 583 1500
1750 545 650 735 455 545 615 1750
2000 555 665 750 470 560 630 2000

*Refer to 310.13(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.



Table 310.15(B}2)(a) Ambient Temperature Correction
Factors Based on 30°C (86°F)

For ambient temperatores other than 30°C (86°F), multiply the
allowable ampacities specified in the ampacity tables by the
appropriate correction factor shown below.

Ambient Temperature Rating of Conductor Ambient
Temperature Temperature
(°C) o0°C 75°C 20°C (°F)

10 or less 1.29 1.20 1.15 50 or less
11-15 1.22 1.15 1.12 51-59
16-20 1.15 1.11 1.08 60-68
21-25 1.08 1.05 1.04 69-77
26-30 1.00 1.00 1.00 78-86
31-35 0.91 0.94 0.96 87-95
36-40 0.82 0.88 0.91 96-104
41-45 0.71 0.82 0.87 105-113
46-50 0.58 0.75 0.82 114-122
51-55 0.41 0.67 0.76 123-131
36-60 — 058 0.71 132-140
61-65 — 0.47 0.65 141-149
66-70 — 0.33 (.58 150-158
7175 — — 0.50 139-167
76-80 — — 0.41 168-176
81-85 — — 0.29 177-185

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

Percent of Values in Table
310.15(B)(16) through Table
310.15(13)(19) as Adjusted for

Number of Ambient Temperature if
Conductors' Necessary
4-6 80
7-9 70
10-20 50
21-30 45
31-40 40
41 and above 35

'Number of conductors is the total number of conductors in the race-
way or cable, including spare conductors. The count shall be adjusted
in accordance with 310.15(B)(5) and (6). The count shall not include
conductors that are connected to electrical components but that cannot

be simultancously energized.



Table 8 Conductor Properties

Conductors Direct-Current Resistance at 75°C (167°F)
Stranding Overall Copper
Size Area Diameter Diameter Area Uncoated Coated Aluminum
(AWG ————
or Circular ohm/  ohm/ ohm!/  ohm/ ohm! ohm/
kemil) mm® mils Quantity mm  in. mm  in. mm®  in® km kFT km kFT km kFT
14 208 4110 | — — 1.63 0L 208 0003 10 3.07 104 119 6.6 5.06
14 208 4110 T 062 0.024 1.85 0073 268 0004 103 114 10.7 26 160 5.17
12 331 6530 | — — 205 0081 331 o005 &M 1.93 657 2.01 1045 318
12 331 6530 7 078 0.030 232 0092 4325 0006 &30 | .98 6,73 2.05 069 3.25
10 5261 10380 | — — 2.588 0.102 526 0008 3984 121 4148 126 6361 2.00
10 5261 10380 T 098 0.038 195 0116 676 0011 4070 M 4226 20 6670 204
B EB367 16510 | — — 3264 0128 B37 0013 2506 0.764 1579  0.786 4125 1L.2%
B B367 16510 7 123  0.049 171 0146 1076 0017 2551 0778 2653 0309 424 123
& 1330 26240 T 1.56 0.06] 467 0184 1709 0027 |.6OE 0491 L&T1 D510 1652 (.08
4 2115 41740 7 1.96 0.077 580 0232 2719 02 1010 0308 1.053 0321 1666 0508
3 2667 52620 T 220 0.087 660 0260 HMIE 0053 0802 0245 0.833 154 1320 0403
2 3362 66360 T 247 0.097 742 0292 4323 0067 0634 0104 0661 0.201 1.o45 0319
1 4241 53600 19 169  0.066 843 0332 5530 OQOE7 0505 0154 0524  0.160 0.829 0.253
1A 53340 105600 19 1.89 0.074 945 0372 T041 0109 0399 0122 0415 0127 0660 0201
20 6743 133100 19 213 0084 1062 041E  EET74 0137 03170 0.0967 0320  0.101 0323 0159
30 8501 16TEDO 19 239 0094 1194 0470 1119 0173 02512 00766 0.2610 0.0797 0413 0126
40 1072 211600 19 268 0106 1341 0328 14L1 0219 01996 0.0608 0.2050 0.0626 0328 0100
50 127 — kT) 209 0082 1461 0575 168 0260  0.1687 00515 0.1753 0.0535 0.2778 0.0847
300 152 — 37 229 0000 1600 04630 201 0312 0.1409 0.0429 0.1463  0.0445 0.2318 00707
350 1T — K1) 247 0097 1730 0681 235 0364 00205 00367 0.1252 0.0382 01984 0LO0G0S
400 203 — K] 264 0004 1549 072 268 0416 01053 00321 0.1084 0.033] 01737 00529
500 253 — ET) 295 016 .65 0EB13 33 0519 00845 00258 0.0B69  0.0265 0.1391 00424
GO0 304 — 6l 252 0099 2268 0893 404 D626 00704 00214 0.0732 0.0223 01159 0.0353
700 355 — 6l 272 0107 2449 0964 471 0730 00603 00184 0.0622 0.0189 00904 0.0303
750 380 — 61 282 0111 2535 0598 305 0782 00563 00171 0.0579 0.0176 0.0927 (L0282
B0 405 — 6l 291 0114 2616 1030 538 DB3¥ 00528 00161 0.0544 00166 00868 00265
000 456 — &l 08 0122 X799 1094 606 0940 00470 00143 00481 0.0147 00770 0.0235
1000 507 — 6l 325 0028 .26 1152 673 .42 00423 00129 0.0434 00132 00695 00212
1250 633 — al 298 017 3274 1289 B42 1.305 00338 00103 0.0347 00106 00554 00160
1500 760 — a1 326 0028 3586 1412 1011 1.566  0.02E14 0.00858 0.02814 0.00883 0464 00141
1750 887 — 127 298 017 3876 1526 118D [.B20 002410 0.00735 0.02410 0.00756 0.0397 00121
20001013 — 127 319 0026 4145 1632 1349 2092 002109 0.00643 002109 0.00662 00348 00106
Motes:

|. 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. Formula for temperature change: By = B [1 + o (T; — 75)] where o, = 0.00323, o, = 000330 at 75°C.



Table 210.24 Summary of Branch-Circuit Requirements

Circuit Rating 15 A 20A 30A 40 A 50 A
Conductors (min. size):
Circuit wires' 14 12 10 8 6
Taps 14 14 14 12 12
Fixture wires and cords
— see 240.5
Overcurrent )
Protection 15A 20A 30 A 40 A S50 A

Qutlet devices:

Lampholders Any type Any type Heavy duty Heavy duty Heavy duty
permitted
Receptacle rating” 15 max. A 15 or 20 A 30A 40 or 50 A S0 A
Maximum Load 15 A 20A 30A 40 A S0A
Permissible load See 210.23(A) See 210.23(A) See 210.23(B) See 210.23(C) See 210.23(C)

'These gauges are for copper conductors.

*For receptacle rating of cord-connected electric-dischurge luminaires, see 410.62(C).

Table 1.2. Impedance Data for Three Phase Transformers

Kva %R %X WZ X/
3.0 3.7600 1.0000 38807 265
5.0 2.7200 1.7200 32182 0632
an 2.3100 1.1600 2.5849 0502
15.0 2.1000 1.8200 2.7789 DBE7
30.0 0.8876 1.3312 16000 15
45.0 0.9420 1.4145 1.7000 15
5.0 0.8876 1.3312 16000 15
1125 0.5547 0831 10000 15
150.0 06857 0.9385 1.2000 15
2250 06857 0.9885 12000 15
3000 0.B657 0.2385 12000 1.5
500.0 0.7211 1.0816 1.3000 15
7500 0.6317 3.4425 3.5000 545
1000.0 0.6048 34474 3.5000 5.70
1500.0 0.5617 3.4546 3.5000 B.15
2000.0 0.7457 4.94.41 50000 663
2500.0 0.7457 42441 5.0000 .63

Note: UL Listed transformers 26KVA and greater have a +10% tolerance on
their nemeplate impedance.



