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“ “

“ “

Cutler Hammer EP2000 Psytronics

Phase Baseline Peak Let Through Baseline Peak Let Through Baseline Peak Let Through

90 degrees 590 996 406 604 668 64 580 1304 724
576 996 420 592 668 76 580 1328 748
580 984 404 580 632 52 568 1320 752
588 980 392 604 656 52 576 1328 752
580 984 404 604 668 64 576 1328 752

180 degrees 32 432 400 28 76 48 0 1272 1272
44 444 400 4 64 60 -56 1272 1328

-44 344 388 28 112 84 -48 1272 1320
56 444 388 -56 4 60 16 1272 1256
44 432 388 -4 76 80 -56 1272 1328

270 degrees -632 -212 420 -628 -544 84 -648 1184 1832
-620 -212 408 -628 -544 84 -648 1168 1816
-596 -204 392 -628 -560 68 -632 1168 1800
-620 -212 408 -628 -544 84 -632 1160 1792
-620 -212 408 -620 -544 76 -632 1168 1800
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Cutler Hammer EP2000 Psytronics

Phase Baseline Peak Let Through Baseline Peak Let Through Baseline Peak Let Through

90 degrees 520 1540 1020 576 1040 464 560 1680 1120
540 1580 1040 576 1032 456 560 1680 1120
540 1580 1040 552 1016 464 560 1680 1120
520 1580 1060 536 1008 472 560 1680 1120
540 1580 1040 576 1032 456 560 1680 1120

180 degrees -280 1420 1700 -128 344 472 -300 1620 1920
-280 1420 1700 -120 344 464 -340 1600 1940
-360 1400 1760 -192 296 488 -180 1600 1780
-260 1440 1700 -200 272 472 -280 1620 1900
-260 1420 1680 -160 320 480 -280 1640 1920

270 degrees -540 1360 1900 -584 -102 482 -600 1600 2200
-580 1360 1940 -576 -96 480 -600 1600 2200
-560 1360 1920 -584 -96 488 -560 1600 2160
-560 1360 1920 -584 -104 480 -540 1600 2140
-580 1360 1940 -576 -104 472 -540 1600 2140

Cutler Hammer EP2000 Psytronics

Phase Baseline Peak Let Through Baseline Peak Let Through Baseline Peak Let Through

90 degrees 568 1544 1544 580 1496 1496 576 1552 1552
568 1536 1536 592 1496 1496 584 1552 1552
576 1544 1544 592 1508 1508 560 1552 1552
560 1552 1552 580 1508 1508 552 1552 1552
560 1552 1552 592 1508 1508 560 1552 1552

180 degrees -24 1496 1496 -92 1400 1400 -24 1448 1448
-48 1480 1480 -92 1412 1412 56 1456 1456

-128 1480 1480 -136 1400 1400 -40 1448 1448
-64 1480 1480 -92 1412 1412 -40 1456 1456

-144 1480 1480 -124 1388 1388 48 1472 1472

270 degrees -600 1408 1408 -624 1264 1264 -632 1280 1280
-600 1400 1400 -584 1264 1264 -624 1280 1280
-600 1408 1408 -608 1272 1272 -632 1280 1280
-600 1408 1408 -584 1272 1272 -624 1280 1280
-600 1408 1408 -600 1272 1272 -632 1280 1280
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Cutler Hammer EP2000 Psytronics

Phase Baseline Peak Let Through Baseline Peak Let Through Baseline Peak Let Through

90 degrees 552 1784 1784 552 1928 1928 - - -
536 1792 1792 528 1920 1920 - - -
552 1792 1792 528 1920 1920 - - -
536 1784 1784 528 1920 1920 - - -
536 1792 1792 520 1920 1920 - - -

180 degrees -264 1720 1720 -184 1880 1880 - - -
-168 1736 1736 -240 1880 1880 - - -
-104 1744 1744 -232 1880 1880 - - -
-248 1736 1736 -248 1872 1872 - - -
-264 1736 1736 -232 1880 1880 - - -

270 degrees -568 1696 1696 -512 1848 1848 - - -
-568 1688 1688 -608 1832 1832 - - -
-552 1696 1696 -568 1848 1848 - - -
-568 1696 1696 -576 1848 1848 - - -
-568 1696 1696 -520 1848 1848 - - -
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 B1  dV/dt.

(Volts per Sec) 

Wave Alone Cutler Hammer EP2000 Psytronics
Phase dV/dt dV/dt dV/dt dV/dt

90 degrees 3451 666 249 2955

180 degrees 3451 785 275 3985

270 degrees 3451 842 288 4698

 5 6
dv dt

9 16
EP2000 ( )

dV/dt
(IGBTs Thyristors ) (Let Through )

EP2000 dV/dt B1
B3 dV/dt

Cutler Hammer dV/dt B1 
B3

Psytronics dV/dt 180
270 B

90

.
  B3 Combination Wave dV/dt.

(Volts per Sec) 

Wave Alone Cutler Hammer EP2000 Psytronics
Phase dV/dt dV/dt dV/dt dV/dt

90 degrees 10883 1229 482 6764

180 degrees 10883 1465 641 NA

270 degrees 10883 1668 668 NA
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A1 Ring with No Load
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A1 Ring at 90 Degrees
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A1 Ring at 180 Degrees

-1400

-1200

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

1200

1400

0.00002 0.00003 0.00004 0.00005 0.00006

Time (Seconds)

V
ol

ts

CH

EP

PSY



ESA Northwest, Inc.          EP2000 Comparison Testing                              Page 16

A1 Ring at 270 Degrees
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B3 Ring with No Load
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B3 Ring at 90 Degrees
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B3 Ring at 180 Degrees
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B3 Ring at 270 Degrees
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B1 Combo with No Load
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B1 Combo at 90 Degrees
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B1 Combo at 180 Degrees
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B1 Combo at 270 Degrees
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B3 Combo with No Load
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B3 Combo at 90 Degrees
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B3 Combo at 180 Degrees

-800

-600

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

0.00002 0.00007 0.00012

Time (Seconds)

V
ol

ts

CH

EP

PSY



ESA Northwest, Inc.          EP2000 Comparison Testing                              Page 28

B3 Combo at 270 Degrees
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