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Experimental Research on Optimal Arcing Time of 40.5 kV Double-break Vacuum Circuit
Breaker During Capacitive Interruption Process
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Abstract: To reveal the optimal arcing time of a 40.5 kV double-break vacuum circuit breaker during capacitive
interruption when two breaks function non-simultaneously, the voltage distribution characteristics between the two
breaks during capacitive interruption were briefly discussed, and the mathematical expression of over-voltage was
derived. The values of over-voltage between two breaks in different arcing time were calculated. And a laboratory
test was performed on a real 40.5 kV double-break vacuum circuit breaker to verify its re-ignition characteristics
during capacitive interruption. As a result, based on the theoretical and test results obtained in this study, the
optimal arcing time of the 40.5 kV double-break vacuum circuit breaker with permanent magnet actuator during
capacitive interruption is suggested.
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Table 1 The relationship between maximum voltage of break and arching time
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Fig. 2 Test circuit of switching capacitive load
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Table 3 Experiment records

R A HH B AH C #H

F5 UKV 1A tims UJKV — #&iE U/kv I/A t/ms  UJkV &FE UKV IJA  t/ms UJkV #iE
1 46 6208 36 552 [ 46 6131 75 603 O 46 637 11 @ — @
2 46 6237 30 — [ 46 6131 54  60.1 O 46 6215 49 649 O
3 46 6237 41 550 O 46 6131 60 603 O 46 5911 40 653 O
4 46 6322 36 @ — [ 46 6088 68  60.3 O 46 6244 23 — @
5 46 6371 63 550 O 46 6152 7.0 603 O 46 6017 25 — @
6 46 6336 83 550 [ 46 6152 61  60.6 O 46 6046 1.0 — @
7 46 6456 63 550 O 46 6223 38 606 o 46 6413 32 — @
8 46 6435 46 552 O 46 6286 60  60.6 O 46 5629 34 646 O
9 46 6449 50 573 O 46 6286 54 608 O 46 6406 51 646 O
10 46 6435 77 573 O 46 6293 59 608 O 46 6399 7.0 645 O
11 46 6435 53 574 O 46 6512 59 612 O 46 6399 69 645 O
12 46 6590 58 574 O 46 6512 63 610 O 46 6520 48 649 O
13 46 5989 67 575 O 46 6449 41 611 O 46 6053 22 — @
14 46 5989 53 576 O 46 6562 66 610 O 46 6364 45 649 O
15 46 5798 70 577 O 46 6562 64 610 O 46 6053 49 646 O
16 46 5798 52 577 O 46 6555 59  59.7 O 46 6364 45 649 O
17 46 5798 62 577 O 46 6322 81 587 O 46 6053 49 646 O
18 46 5657 78 57.7 O 46 6322 53 600 O 46 6180 41 649 O
19 46 5904 63 57.7 O 46 6428 60  60.1 O 46 6378 49 645 O
20 46 5982 49 606 O 46 6428 43 602 O 46 6138 34 648 O
21 46 5982 44 606 O 46 6428 40 602 O 46 6279 43 648 O
22 46 5982 85 606 o 46 6520 75  60.2 [ 46 6223 65 645 O
23 46 5940 46 601 O 46 6520 75  60.2 O 46 5%.1 34 — @
24 46 5940 38 602 O 46 6520 68  60.2 O 46 5869 41 646 O
25 46 5940 44 602 O 46 6520 68 604 O 46 5827 7.8 645 O
26 46 5940 37 604 O 46 6534 53 604 O 46 5834 49 649 O
27 46 5954 47 604 O 46 6534 63  60.6 O 46 4886 18 — @
28 46 596.8 7.0 606 O 46 6654 63  60.6 O 46 5621 19 643 @
29 46 5940 54 606 O 46 6654 36 604 O 46 5022 25 643 @
30 46 5940 601 606 O 46 6668 42 604 O 46 5692 34 649 O
31 46 6039 34 606 O 46 6647 69 605 O 46 5452 7.6 642 O
32 46 6039 68 607 O 46 6428 48 647 O 46 5480 53 649 O
33 46 6010 85 — o 46 6548 3.6 — [ 46 5268 14 — @
34 46 6010 55 654 O 46 6739 37 — [ 46 5657 50 639 O
35 46 601.0 7.0 652 O 46 6102 40 644 O 46 6307 45 651 O
36 46 6364 78 — o 46 5954 50 643 O 46 6541 52 652 O
37 46 6421 80 — o 46 5657 6.8 642 O 46 6633 50 652 O
38 46 6520 86 «— o 46 6243 82 — [ 46 6703 51 650 —
39 46 6703 68 648 O 46 660.4 3.2 — [ 46 6732 52 651 —
40 46 6520 50 654 O 46 660.4 3.9 — [ 46 6781 39 — @
41 46 6732 39 — o 46 6675 78 654 O 46 6166 63 653 O
42 46 6753 80 651 O 46 6675 8.3 — [ 46 6138 54 652 O
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