Download Available
GRAINGER.COM

S e niane

ELECTRICAL
Motor Starters & Contactors

All thermal unit specifications are
based on the motor and controller
being operated in an ambient temp.
of 40°C (104°F) or less.

A Regular Enclosure is defined as
the standard-size enclosure that is
included with an "enclosed" starter.
The Large Enclosure column should
be used when the starter is being
installed in an oversized control
panel or cabinet.

Thermal Unit Selection Guidelines

1. Determine motor full load
current (amperage) rating and
service factor.

2. Motor and controller in same
ambient temp.:

For 1.15 to 1.25 service factor
motors, use 100% of motor full load
current for thermal unit selection.
For 1.0 service factor motors, use
90% of motor full load current for
thermal unit selection.

3. Motor and controller in different
ambient temp.:

If motor ambient temp. is 18°F higher
than motor starter's ambient temp.,
derate full load current value from step
2 by an additional 10%. If motor ambient
temp. is 18°F lower than motor starter's
ambient temp., increase full load current
value from step 2 by an additional 5%.
Use the resultant full load current value
for thermal unit selection.

4. Locate the proper thermal
unit selection column using the
thermal unit code associated with
the motor starter.

5. Match motor full load amper-
age to the closest thermal unit
code without going over.

6. Do not exceed amp rating of
motor starter.

7. 1-phase starters require 1
thermal unit. 3-phase starters
require 3 thermal units.
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Thermal Units for
NEMA Motor Starters

= 1-phase starters require 1 thermal unit
= 3-phase starters require 3 thermal units

1H600

1H669

h THERMAL UNIT CODES
-Phase
1-Phase Class 8536 3-Phase Class 8536 Class 8911 3-Phase Class 8911 1-Phase Class 2510M 3-Phase Class 2510M
Regular Large Regular Large Regular Regular Large Regular Large Regular Large
Enclosure Enclosure | Enclosure Enclosure £ Enclosure F Enclosure a1 Enclosure Enclosure Enclosure Enclosure | Enclosure | Mfr.  ltem
A1-A3 A4 A5 B3 B4 C1-C3 C4 |DI1-D3 D4 |E3 E4 E5 |F3 F4 F5 |G3 G4 G5 |J2 K2 L2 |J1 KI L1 M2 N2 M1 N1 Model No.
034 — — 036 — /034 — 1036 — |— — - |= = - |= = — 0.40 0.40 0.40 0.43 0.43 0.43 |0.36 0.36 0.37 0.37 B0.51 1H595
045 — — 1048 — 044 — 1046 - - — | — — — |— — — 1052 052 052056 056 0.56 [0.47 0.47 [0.48 0.48 'B0.63 1H597
054 — — 057 — 10583 — 1085 — | — — - |= = - |= = — 059 0.59 0.59 [0.63 0.63 0.63 0.56 0.56 0.57 0.57 'B0.71 1H598
061 — — 064 — [059 — 061 — — — — — — — |— — — 1066 066 0.66 0.71 0.71 0.71 [0.63 0.63 0.64 0.64 'B0.81 1H599
066 — — 070 — 064 — 066 — |— — - [ — — |— — — 0.73 073 0.73 /0.78 0.78 0.78 0.69 0.69 0.70 0.70 ' B0.92 1H600
078 — — 077 — 072 — 075 — — — — — — — |— — — 1081 081 0.81/0.88 0.88 0.88 0.77 0.77 [0.78 0.78 'B1.03 1H601
081 092 — 108 092 080 — |08 — |— — - [= —= - = — — 1091 091 0.91 /0.99 099 0.99 0.86 0.86 0.87 0.87 |B1.16 1H602
094 107 — 1099 1.07 /090 — 1093 — 088 111 — 10.95 1.02 — 1098 1.04 — 11.02 1.02 1.02 1.15 1.15 1.15 /0.96 0.96 0.98 0.98 'B1.30 1H603
105 114 — (110 114103 — 1106 — [1.02 1.27 — 1.09 115 — 113 118 — 114 114 114 1123 1.23 1.23 1.11 1.11 1.13 1.13 |B1.45 1H604
122 126 — 128 126 ' 114 — | 118 — 119 136 — [1.21 127 — 126 133 — 1129 129 1.29 (143 143 143 [1.23 1.23 [1.25 1.25 ' B1.67 1H605
134 149 — 141 149 (127 — 1131 — (137 163 — 1135 139 — 138 143 — (142 1.42 142 151 1.51 151 1.37 1.37 |1.40 1.40 B1.88 1H606
151 173 — 158 173 143 — ' 147 — 162 178 — [156 161 — 1.62 167 — 164 164 164 [1.75 1.75 1.75 [1.55 1.55 1.58 1.58 B2.10 1H614
171 189 — 180 189 (162 — | 167 — 1190 2.02 — 1.76 1.84 — 1182 1.88 — 11.80 1.80 1.80 1.93 1.93 1.93 .75 1.75 1.79 1.79 |B2.40 1H615
193 216 — 203 216 177 — | 183 — 212 220 — [1.94 203 — 12.04 209 — 1210 210 2.10 [225 2.25 2.25 1.92 1.92 1.91 1.91 B2.65 1H616
214 237 — 1225 237 (197 — 204 — 1246 252 — 222 234 — 236 241 — 1230 2.30 230 2.47 2.47 247 2.16 2.16 2.20 2.20 |B3.00 1H620
240 266 — 251 266 232 — | 238 — (283 294 — 1257 269 — 272 279 — |2.61 261 261 2.81 281 2.81 250 2.50 2.55 2.55 B3.30 1H621
272 299 — 1283299 251 — 260 — 1319 330 — 287 3.02 — 3.07 315 — 12.99 2.99 299 320 320 3.2 [2.81 2.81 2.87 2.87 |B3.70 1H622
315 340 — 1329 340299 — [ 313 — 1361 370 — 321 339 — 344 354 — 13.37 337 3.37 3.63 3.63 3.63 [3.16 3.16 3.24 3.24 |B4.15 1H625
355 3.94 374 1375 3.94 342 340 359 351 389 402 — 350 365 — 13.69 375 — 13.94 394 394 419 419 419 3.40 3.40 3.48 3.48 |B4.85 1H626
400 415 423 422 415 375 3.76 | 3.94 3.89 432 446 422 3.79 4.04 3.89 |411 411 4.09 |4.24 424 424 453 453 453 3.76 3.76 3.85 3.85 |B5.50 1H629
440 449 468 465 449 1398 4.00 419 414 457 469 449 4.04 428 415 434 446 435 454 454 454 489 489 489 | 4 4.00 4.10 4.10 |B6.25 1H632
488 515 522 516 5.15 | 448 457 472 473 519 537 514 453 485 4.76 |4.89 5.09 5.07 529 529 529 |568 568 5.68 4.68 4.68 4.79 4.79 |B6.90 1H633
519 577 567 553 577 1493 503 521 522 579 594 578 503 538 530 544 561 579 573 573 5.73 6.27 6.27 6.27 |5.18 5.18 5.31 5.31 |B7.70 1H635
573 6.61 6.13 |6.09 6.61 | 521 5.32 | 551 553 |6.16 6.34 6.23 |5.36 571 5.70 5.80 5.99 6.27 |6.35 6.35 6.35 6.85 6.85 6.85 5.51 5.51 |5.65 5.65 B8.20 1H638
6.39 714 691680 7.14 | 584 597  6.17 6.21 6.94 7.09 7.03 597 6.39 6.46 6.47 6.70 7.16 [7.08 7.08 7.08 7.73 7.73 7.73 6.19 6.19 16.35 6.35 'B9.10 1H640
713 797 7.70 760 7.97 6.67 6.88  7.07 717 7.99 846 8.23 6.89 753 7.65 [7.45 8.19 858 7.83 7.83 7.83 |850 850 85 7.12 7.12 7.31 7.31 |B10.2 1H607
790 815 856 835 8.15 754 7.82 | 805 819 1899 932 931 7.79 8.34 855 849 8.79 955 847 847 847 929 929 929 8.15 8.15 8.34 8.34 |B11.5 1H608
8.55 932 9.39 9.04 932 814 847 869 890 998 102 10.1 1853 914 9.36 [9.29 9.66 10.2 9.83 9.83 9.83 |104 104 104 8.60 8.60 8.84 8.84 |B12.8 1H609
953 997 104 1999 9.97 [8.72 915 932 9.47 10.6 109 10.7 9.09 9.74 9.90 9.99 102 10.9 105 105 10.5 11.3 11.3 11.3 19.21 9.21 19.47 9.47 |B14.0 1H610
106 107 11.6 [11.1 10.7 | 9.66 101 | 10.20 10.60/11.6 121 11.9 |9.99 10.7 10.9 10.8 11.4 119 [114 114 114 123 123 12.3 101 10.1 |10.4 10.4 |B15.5 1H611
11.8 12.0 129 123 12.0 10.50 11.2 | 11.30 11.80/13.1 13.4 131 [10.9 11.8 12.0 121 126 131 12.8 12.8 12.8 [13.9 13.9 13.9 11.2 11.2 11.5 11.5 B17.5 1H612
132 139 146 [13.7 13.9 |[11.30 12.0 | 1210 12.70 /142 142 139 [11.7 122 12.8 131 13,5 14.0 139 139 13.9 [15.0 15 15 112 12.1 [12.0 12.4 B19.5 1H613
149 157 16.5 154 157 '12.00 13.6 | 13.70 14.40/154 16.0 15.9 [13.4 144 142 146 151 14.8 161 16.0 16.0 [18.0 174 174 | — 13.6 | — 14.0 B22.0 1H617
16.6 184 185 18.0 184 1410 152 | 1520 16.10/17.6 181 18.0 (154 164 16.0 164 172 17.0 18.0 176 176 | — 192 192 | — 153 | — 158 B25.0 1H618
189 216 21.0 194 216 15.90 171 | 17.20 18.20/20.0 20.5 20.8 [17.9 18.9 185 189 199 196 — 206 206 |— 22 220 — 173 — 17.8 B28.0 1H619
212 240 236 [21.7 24.0 17.50 19.0 | 18.90 20.2022.7 23.5 231 1202 21.3 212 [20.9 225 221 | — 231 231 | — 246 246 — 191  — 19.7 |B32.0 1H623
230 286 26.3 239 286 19.70 215 2140 22.80/26.1 27.2 26.9 232 233 249 241 262 260 — 260 271 | — 291 | — 217 | — 22.4 |B36.0 1H624
255 30.7 293 126.0 30.7 [21.90 24.1 1 23.70 25.60/29.6 30.8 31.4 258 279 280 272 299 294 | — — 292 | — — 317 — 242 | — 251 B40.0 1H627
26.0 335 351 | — 335 (2440 27.0 | 26.00 28.8030.0 35.0 36.0 28.6 31.4 31.7 30.0 340 340 — — 330 — — 36.0 | — 26.0 — 26.0 B45.0 1H628
— 3.0 361 — 360 2600 28.7| — 3060 — 372 388 297 325 346 — 362 364 | — — 360/ — — — — — '— — IB50.0 1H630
— — 391 — — — 304 | — 3240/ — 40.0 41.7 30.0 365 374 | — 387 392 |— — — = —= — | — — | — — B56.0 1H631
- — M5 — — 1 — 322| — 3460/ — — 463 |— 400 400 — 400 424 — — — |— — — | — — '— — [B62.0 1H634
— — 400/ — — | — 34| — 3860 — — 500/— — 464 — — 493|— — — | — — — |— — | — — |B70.0 1H636
- - - |- - — 82| — 40 - - — |- — 50 = - 50— — —|—- - — | — — — — [B79.0 1H637
— — [= — 4500 — — [— — - = == = == = —=1= — |— — [ — — [B88.0 1H639
3-Phase Class 8536 3 Phase Class 8536 3-Phase Class 8536
Regular Enclosure | Large Enclosure Regular Enclosure | Large Enclosure Regular Enclosure | Large Enclosure
Code Code Code Code Mir. Item Code Code ode Code Mfr. Item Code Code Code Code Mfr. Item
C5 C6 D5 D6 Model No. C5 C6 D5 D6 Model No. C5 C6 D5 D6 Model No.
245A — 26.1 — 0C36.4  1H659 453A  50A 48.3 56.4 | CC74.6  1H668 73.7A  939A | 802 104 | CC156.0  1H646
26.3A — 28.1 CC39.6 1H660 491 A 549A 52.6 61.2 CC81.5 1H669 76.5A  100A 83.1 113 CC167.0  1H647
282A — 30 — CC42.7  1H661 534A 575A | 56.8 66.1 | CC87.7  1H670 784A  112A 86 123 | CC180.0  1H648
30A — 32.1 — CC46.6 1H662 574A 61.8A 60.9 71.4 CC94.0 1H671 86 A 117 A — 133 CC196.0  1H649
32.3A — 347 — CC50.1  1H663 61.3A  66.2A | 651 77 1 CC103.0  1H641 — 123A — — 1 0C208.0  1H651
34.9A — 37.3 — CC54.5 1H664 63.5A 724A 67.7 79 CC112.0  1H642 — 133A — — CC219.0  1H652
376A — 40.1 — 0C59.4  1H665 66.3A 781A | 709 847 1CC121.0  1H643
40 A 43.5A 42.6 48.2 CC64.3 1H666 69 A 80.7A 73.9 91.1 CC132.0  1H644
428A  46.8A 45.8 524 CC68.5 1H667 709A  865A 76.5 98.1 CC143.0  1H645
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