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Faulted Circuit Interrupting Tests on

Type CMU Power Fuses

CERTIFICATION

Statements made and data shown are, to the best of our knowledge and belief,
correct and within the usual limits of commercial testing practice. The following report is
a true and correct summary of data from tests performed by Powertech High Power Laboratory
in Surrey, British Columbia Canada, from November 29 to December 2, 1999 and April 2, 2000.
The tests demonstrate the capability of the Cooper Power Systems type CMU Power Fuses to
safely interrupt circuits when applied within their assigned ratings.

AP Jeridll

“ Frank J. Muench

Manager, Line Protection
Devices Engineering
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INTRODUCTION

The tests detailed in the following report were performed to present the

TESTS TO PROVE 14 kA (symmetrical), 22.5 kA (asymmetrical)
INTERRUPTING CAPABILITY AT 17.1 kV
TO IEEE C37.40-1993, C37.41-1994, C37.46-1981 & C37.47-1981.

for

TYPE CMU 612005 - 612200, CMU 702003 - 702200,
& CMU 712015 to 712200
POWER FUSES
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Object

To prove the interrupting ability of Cooper Power Systems CMU 612005 - 612200, CMU 702006 -
702200, & CMU 712015 - 712200 Power Fuses.

Maximum Interrupting Current 14 kA (sym), 22.5 kA (asym)
Power Frequency Recovery Voltage 17.1 kv
Frequency 60 Hz

Equipment Tested

CMU 702006 Fuses
CMU 712065 Fuses

These fuses are the minimum and maximum ratings of a design family that covers the 3K to 80K,
5E to 80E, and 15SE to 65SE ratings.

CMU 612100 Fuses
CMU 712125 Fuses

These fuses are the minimum and maximum ratings of a design family that covers the 100K &
140K, 100E & 125E, and 80SE to 125SE.

CMU 612150 Fuses
This Fuse does not fit into any of the design families.
CMU 612175 Fuses
CMU 712200 Fuses

These fuses are the minimum and maximum ratings of a design family that covers the 200K,175E
& 200E, and 150SE to 200SE ratings.

Test Arrangement

For 'dropout' tests, each fuse was equipped with a set of S&C end fittings, Cat. # 3095 (comprising
one top end fitting and one bottom end fitting). The fuse was tested in a S&C drop-out mounting
Cat. # 92123R3.

For 'non-dropout' tests, each fuse was equipped with a set of S&C end fittings, Cat # 3097
(comprising one top fitting and one bottom end fitting and an S&C Silencer, Cat # G-4780R4). The
fuse was tested in a S&C pad mount mounting, Cat # 90423.
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Test Conditions

Tests were carried out to the requirements of ANSI-IEEE Std C37.40-1993, and IEEE Std C37.41-
1994, Tables 2, 3, and 4.

Series 1 tests were carried out 100% of rated maximum voltage, thus eliminating the need to carry
out Series 2 tests.

The test circuit was arranged to monitor leakage current on tests on 'non-dropout’ tests, and the
circuit was opened after the leakage current had been less than 1 mA for 2 min.
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Test Fuse Test Sample Silencer Vapp Ipros Vrec Ipk Varc Closing Melt Melt Clear MW Kj Vrec Result
# Cat. # Series # kv. kA kv kA kV Angle Time Time Time Held
msec. msec. sec.

3-10  CMU 702006 1 3-10 N 172 143 172 358 26.8 0 54 1/0+ 13.02 547 239 5 Cleared
3-11  CMU 702006 1 3-11 N 172 143 172 204 312 90 66 2/1+ 163 393 202 5 Cleared
3-12  CMU 702006 1 3-12 N 172 143 17.2 30.8 28.7 140 60 2/1+ 155 434 192 5 Cleared
326 CMU 702006 1 3-26 Y 171 143 17.1 36.3 40.0 0 12 1/0+ 137 534 272 120  Cleared
3-27  CMU 702006 1 3-27 Y 171 143 171 213 314 90 4 2/0+ 161 56.8 257 120  Cleared
3-32  CMU 702006 1 3-32 Y 17.2 143 17.2 314 306 140 bS5 2/0+ 153 435 225 120  Cleared
321  CMU 712065 1 321 N 172 143 17.2 36.6 26.1 0 34 1/0+ 139 264 160 5 Cleared
322  CMU 712065 1 3-22 N 172 143 172 210 314 90 22 211+ 163 304 149 5 Cleared
3-23  CMU 712065 1 3-23 N 172 143 172 31.2 265 140 59 32+ 212 223 149 5 Cleared
3-39  CMU 712065 1 3-39 Y 173 143 173 366 27.1 0 33 1/0+ 138 31.6 183 120  Cleared
3-40  CMU 712065 1 3-40 Y 173 143 173 211 312 90 21 21+ 164 266 130 120  Cleared
3-41  CMU 712065 1 3-41 Y 173 143 173 316 254 140 6.0 3/1+ 210 289 179 120  Cleared
3-7 CMU 702100 1 3-7 N 172 143 17.2 36.4 28.0 0 37 1/0+ 136 456 247 5 Cleared
329  CMU 702100 1 3-29 N 171 143 171 20.7 30.7 90 25 211+ 161 348 170 5 Cleared
3-30 CMU 702100 1 3-30 N 171 143 171 316 293 140 6.5 2/0+ 154 249 129 5 Cleared
328 CMU 702100 1 3-28 Y 172 143 17.2 36.6 28.6 0 3.7 1/0+ 134 549 274 120  Cleared
3-34  CMU 702100 1 3-34 Y 172 143 172 206 314 90 24 21+ 161 36.0 173 120  Cleared
3-52  CMU 702100 1 3-52 Y 172 143 172 315 291 140 6.4 2/0+ 155 26.1 125 120  Cleared
3-8 CMU 712125 1 3-8 N 172 143 17.2 36.6 26.8 0 46 1/0+ 136 339 247 5 Cleared
39 CMU 712125 1 39 N 172 143 172 210 313 90 86 2/0+ 164 264 170 5 Cleared
331  CMU 712125 1 331 N 172 143 172 31.7 259 140 77 31+ 212 337 129 5 Cleared
336 CMU 712125 1 3-36 Y 172 143 172 365 265 0 46 1/0+ 137 337 274 120  Cleared
3-37  CMU 712125 1 3-37 Y 17.2 143 17.2 209 302 90 36 2/1+ 163 26.1 173 120  Cleared
3-38 CMU 712125 1 3-38 Y 172 143 172 316 283 140 75 2/0+ 156 16.7 125 120  Cleared
34 CMU 612150 1 34 N 172 143 17.2 36.2 29.1 0 46 1/0+ 135 503 280 5 Cleared
3-13  CMU 612150 1 3-13 N 172 143 172 204 311 90 3.7 21+ 164 331 177 5 Cleared
3-14  CMU 612150 1 3-14 N 172 143 172 31.3 288 140 77 21+ 157 232 134 5 Cleared
3-42  CMU 612150 1 3-42 Y 172 143 17.2 364 282 0 46 1/0+ 135 30.7 281 120  Cleared
3-43  CMU 612150 1 3-43 Y 172 143 172 211 312 90 35 2/1+ 162 357 186 120  Cleared
3-44  CMU 612150 1 3-44 Y 17.2 143 17.2 31.2 260 140 9.2 2/0+ 21.0 309 154 120  Cleared
3-15 CMU 612175 1 3-15 N 172 143 17.2 36.2 30.6 0 48 1/0+ 137 671 3% 5 Cleared
3-19 CMU 612175 1 3-19 N 172 143 172 209 315 90 3.7 21+ 160 40 206 5 Cleared
320 CMU 612175 1 3-20 N 17.2 143 17.2 289 304 140 78 2/0+ 154 355 184 5 Cleared
3-48  CMU 612175 1 3-48 Y 173 143 17.3 36.3 29.9 0 48 1/0+ 136 608 319 120  Cleared
3-49  CMU 612175 1 3-49 Y 173 143 173 21.1 316 90 37 21+ 161 382 195 120  Cleared
3-50 CMU 612175 1 3-50 Y 173 143 173 315 298 140 77 2/0+ 154 384 187 120  Cleared
3-16  CMU 712200 1 3-16 N 172 143 172 36.6 27.7 0 6.1 1/0+ 136 449 248 5 Cleared
3-18  CMU 712200 1 3-18 N 172 143 172 20.7 306 90 85 2/0+ 166 139 68 5 Cleared
3-17  CMU 712200 1 3-17 N 17.2 143 17.2 31.7 286 140 9.0 2/0+ 156 234 119 5 Cleared
3-46  CMU 712200 1 3-46 Y 172 143 17.2 36.6 289 0 6.0 1/0+ 136 46.6 232 120  Cleared
3-47  CMU 712200 1 3-47 Y 173 143 173 21.1 301 90 74 21+ 166 156 69 120  Cleared
3-44  CMU 712200 1 3-44 Y 172 143 172 31.2 260 140 9.2 3/1+ 210 304 211 120 Cleared
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Test Fuse Test Sample Silencer Vapp Ipros Vrec Ipk Varc Closing Melt Melt Clear MW Kj Vrec Result
# Cat. # Series # kv. kA kv kA kV Angle Time Time Time Held
msec. msec. sec.

5-2 CMU 702006 3 5-2 N 171 976 17.1 248 252 0 08 1/0+ 136 146 87 5 Cleared
5-3 CMU 702006 3 5-3 N 171 976 17.1 140 308 90 07 21+ 164 233 120 5 Cleared
5-4 CMU 702006 3 5-4 N 171 976 17.1 214 297 140 08 21+ 156 152 87 5 Cleared
5-11 CMU 702006 3 5-11 Y 172 976 17.2 248 269 0 1.3 1/0+ 139 205 114 120 Cleared
5-12 CMU 702006 3 5-12 Y 171 976 171 146 313 90 04 21+ 163 191 92 120 Cleared
5-13 CMU 702006 3 5-13 Y 172 976 17.2 21.3 30.0 140 06 21+ 156 17.1 93 120 Cleared
5-5 CMU 712065 3 5-5 N 171 976 17.1 248 241 0 39 1/0+ 138 103 52 5 Cleared
5-6 CMU 712065 3 5-6 N 171 976 171 142 304 90 3.0 21+ 164 9.03 46 5 Cleared
5-7 CMU 712065 3 5-7 N 171 976 17.1 214 273 140 69 32+ 214 72 49 5 Cleared
5-14 CMU 712065 3 5-14 Y 172 976 17.2 25.0 23.7 0 40 2/1+ 185 114 85 120 Cleared
5-15 CMU 712065 3 5-15 Y 171 976 171 148 325 90 27 32+ 246 421 235 120 Cleared
5-16 CMU 712065 3 5-16 Y 171 976 17.1 214 267 140 6.7 32+ 216 7.96 54 120 Cleared
5-8 CMU 702100 3 5-8 N 171 976 17.1 249 245 0 43 1/0+ 139 109 59 5 Cleared
5-9 CMU 702100 3 5-9 N 172 976 172 121 363 90 33 21+ 164 116 57 5 Cleared
5-10 CMU 702100 3 5-10 N 172 976 172 216 26.1 140 71 32+ 213 14 9 5 Cleared
5-17 CMU 702100 3 5-17 Y 171 976 17.1 249 255 0 44 1/0+ 139 138 74 120 Cleared
5-18 CMU 702100 3 5-18 Y 171 976 171 142 31.0 90 33 21+ 164 133 66 120 Cleared
5-19 CMU 702100 3 5-19 Y 171 976 17.1 214 265 140 72 32+ 214 144 84 120 Cleared
5-20 CMU 712125 3 5-20 N 171 976 17.1 25.0 23.6 0 57 21+ 106 92 68 5 Cleared
5-21 CMU 712125 3 5-21 N 171 976 171 142 308 90 58 32+ 240 121 67 5 Cleared
5-22 CMU 712125 3 5-22 N 171 976 17.1 215 27.0 140 84 31+ 214 75 46 5 Cleared
5-32 CMU 712125 3 5-32 Y 171 976 17.1 25.0 23.6 0 1.8 2/1+ 59 823 63 120 Cleared
5-33 CMU 712125 3 5-33 Y 171 976 171 141 31.7 90 50 32+ 242 333 173 120 Cleared
5-34 CMU 712125 3 5-34 Y 171 976 17.1 218 265 140 84 31+ 213 85 50 120 Cleared
5-23 CMU 612150 3 5-23 N 171 976 17.1 248 254 0 54 1/0+ 136 174 9 5 Cleared
5-24 CMU 612150 3 5-24 N 171 976 171 145 317 90 56 3/2+ 252 406 235 5 Cleared
5-25 CMU 612150 3 5-25 N 171 976 17.1 215 268 140 84 32+ 214 126 91 5 Cleared
5-35 CMU 612150 3 5-35 Y 172 976 17.2 250 25.6 0 55 1/0+ 140 163 91 120 Cleared
5-36 CMU 612150 3 5-36 Y 172 976 172 141 307 90 50 2/1+ 162 86 43 120 Cleared
5-37 CMU 612150 3 5-37 Y 172 976 172 214 272 140 86 32+ 212 141 9 120 Cleared
5-26 CMU 612175 3 5-26 N 171 976 17.1 249 26.1 0 56 1/0+ 136 199 105 5 Cleared
5-27 CMU 612175 3 5-27 N 171 976 17.1 140 309 90 6.0 21+ 164 115 54 5 Cleared
5-28 CMU 612175 3 5-28 N 171 976 17.1 21.7 288 140 92 2/0+ 160 119 5 5 Cleared
5-38 CMU 612175 3 5-38 Y 172 976 17.2 25.0 26.7 0 6.2 1/0+ 140 218 113 120 Cleared
5-39 CMU 612175 3 5-39 Y 172 976 172 139 31.0 90 58 2/1+ 164 106 50 120 Cleared
5-40 CMU 612175 3 5-40 Y 171 976 17.1 21.7 288 140 86 2/0+ 155 124 59 120 Cleared
5-29 CMU 712200 3 5-29 N 171 976 17.1 25.0 245 0 78 1/0+ 140 104 49 5 Cleared
5-30 CMU 712200 3 5-30 N 171 976 171 141 31.8 90 20.0 4/2+ 330 227 116 5 Cleared
5-31 CMU 712200 3 5-31 N 171 976 171 216 269 140 112 3/1+ 215 65 42 5 Cleared
5-41 CMU 712200 3 5-41 Y 172 976 17.2 25.0 23.7 0 75 21+ 185 101 72 120 Cleared
5-42 CMU 712200 3 5-42 Y 172 976 172 140 31.8 90 201 4/2+ 33.0 229 117 120 Cleared
5-43 CMU 712200 3 5-43 Y 172 976 172 218 336 140 112 4/2+ 313 58.6 346 120 Cleared
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Test Fuse Test Sample Silencer Vapp Ipros Vrec Ipk Varc Closing Melt Melt Clear MW Kj Vrec Result
# Cat. # Series # kv. kA kv kA kv Angle Time Time Time Held
msec. msec. Sec.

6-1 CMU 702006 4 6-1 N 172 350 172 502 311 90 10 21+ 164 18 12 5 Cleared
6-2 CMU 702006 4 6-2 N 172 350 172 506 321 90 08 32+ 244 115 62 5 Cleared
6-15 CMU 702006 4 6-15 Y 172 350 172 506 317 90 12 32+ 244 71 43 120  Cleared
6-16 CMU 702006 4 6-16 Y 171 350 17.1 501 321 90 06 32+ 414 106 58 120  Cleared
6-3 CMU 712065 4 6-3 N 172 350 172 506 317 90 126 4/2+ 332 52 24 5 Cleared
6-4 CMU 712065 4 6-4 N 172 350 172 501 329 90 130 42+ 331 55 27 5 Cleared
6-17 CMU 712065 4 6-17 Y 171 350 171 508 320 90 126 5/3+ 411 138 90 120  Cleared
6-18 CMU 712065 4 6-18 Y 171 350 17.1 504 320 90 124 513+ 41.0 137 83 120  Cleared
6-5 CMU 702100 4 6-5 N 173 350 173 501 329 90 202 52+ 416 74 42 5 Cleared
6-6 CMU 702100 4 6-6 N 173 350 173 499 314 90 204 52+ 410 89 49 5 Cleared
6-19 CMU 702100 4 6-19 Y 171 350 17.1 514 318 90 208 52+ 416 7.4 44 120  Cleared
6-20 CMU 702100 4 6-20 Y 17.1 350 171 520 31.2 90 206 52+ 414 71 39 120  Cleared
6-7 CMU 712125 4 6-7 N 173 350 173 499 315 90 61.0 102+ 83.0 95 53 5 Cleared
6-8 CMU 712125 4 6-8 N 173 350 173 502 316 90 568 91+ 752 41 20 5 Cleared
6-21 CMU 712125 4 6-21 Y 171 350 171 512 316 90 564 10/2+ 828 132 80 120  Cleared
6-22 CMU 712125 4 6-22 Y 171 350 171 510 317 90 557 10/2+ 830 134 84 120  Cleared
6-9 CMU 612150 4 6-9 N 172 350 172 512 307 90 480 @81+ 666 73 4 5 Cleared
6-10 CMU 612150 4 6-10 N 172 350 172 504 320 90 520 92+ 744 10 57 5 Cleared
6-23 CMU 612150 4 6-23 Y 172 350 172 516 323 90 520 92+ 751 103 62 120  Cleared
6-24 CMU 612150 4 6-24 Y 172 350 172 504 31.7 90 520 92+ 749 92 55 120  Cleared
6-11 CMU 612175 4 6-11 N 172 350 172 512 318 90 568 92+ 740 68 37 5 Cleared
6-12 CMU 612175 4 6-12 N 172 350 172 518 315 90 558 92+ 746 86 47 5 Cleared
6-25 CMU 612175 4 6-25 Y 172 350 172 504 31.7 90 569 92+ 749 622 33 120  Cleared
6-26 CMU 612175 4 6-26 Y 172 350 172 508 31.8 90 566 92+ 751 6.79 37 120  Cleared
6-13 CMU 712200 4 6-13 N 172 350 172 516 320 90 160 22/3+ 184 101 60 5 Cleared
6-14 CMU 712200 4 6-14 N 172 350 172 510 319 90 158 21/2+ 175 9 52 5 Cleared
6-27 CMU 712200 4 6-27 Y 171 350 171 502 318 90 158 22/3+ 182 116 77 120  Cleared
6-28 CMU 712200 4 6-28 Y 171 350 171 501 302 90 156 21/2+ 175 53 28 120  Cleared
25 CMU 702006 5 25 N 172 477 172 701 238 90 4.20 50 .033  Cleared
2-6 CMU 702006 5 2-6 N 172 477 172 698 250 90 394 50 5 Cleared
2-7 CMU 702006 5 2-7 Y 171 477 171 698 397 90  3.96 58 120  Cleared
2-8 CMU 702006 5 2-8 Y 171 477 171 683 238 90 3.72 50 120 Cleared
4-2 CMU 702006 6 4-2 N 17.2 .0198 17.2 227 90 1600 1750 5 Cleared
4-4 CMU 702006 6 4-4 N 17.2 0198 17.2 224 90 2200 2500 5 Cleared
4-5 CMU 702006 6 4-5 Y 171 .0198 17.1 226 90 2570 2810 120 Cleared
4-6 CMU 702006 6 4-6 Y 171 .0198 17.1 229 90 2650 2750 120 Cleared
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Conclusions
The above is a true and correct summary of data obtained from tests performed by:
Powertech High Power Laboratory in Surrey, British Columbia, Canada from October 15 to

October 29, 1999. The tests demonstrate the capability of Cooper Power Systems type CMU
Power Fuses to safely interrupt circuits when applied within their assigned ratings.

The fuses tested during this test sequence met the requirements of the referenced standards.

D
COOPER Power Systems

Quality from
Cooper Industries

P.O. Box 1640, Waukesha, WI 53187




