% 53% 45 311.0141-0146 ipdz Vol 53, No.3:0141-0146
201743 H 16 H High Voltage Apparatus Mar. 16,2017

DOI:10.13296/j.1001-1609.hva.2017.03.022

#rE B At E = BT B A5 58 8 R 4 BT A 1

koA, XA, KEDR, R
(BETRERFBSTRE2ARE, I 430033)

WE. A TRABRARENHARSAE AR LTS T kS IR H IR AR 7R 5 b XA 09 F 2 o7
Ko, RFARIRIN A2 A B FoiF T A2 T 58 K i 4 W7 A M2 i IR A W7 96 35 09 Bk Ak sk ) B, 55 3
F& BT R A CuCrs0 -FAR A fil ok 69 Bw Ak MRINET 10 208 AV ik Sk BB R 2 2 mm 89 54T o
20 kKA A& W RGN RREW I FME, FEREN ., AT X0 B8R 17 KA B 24 110 Alps 69k F 3
R EJG 2 41 s HIEME B ERBA IR TARIFZ 10 kKVimm #9835 5 A 23R & F R
ZEA R A B RR 21 KA B w3 8 AR R 5 kVimm B ARA K Ak F ER, @ Ak S Mt (eI
X B AR KB T R AL 75 £ % ARl IR A & A T K 5 Wi M 0 ST 47 75 ik

KB, AAATWIRE, NRWRA, #E

Forced Commutation Interruption Characteristic of Novel DC Vacuum Circuit Breaker

ZHANG Chao, LIU Luhui, XU Guoshun, JIANG Zhuangxian
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The novel DC hybrid vacuum circuit breaker based on forced commutation principle is effective
for fault protection in DC power system with small time factor. The realization of a rapid DC vacuum cir-
cuit breaker (VCB) depends on the knowledge of the high current interruption characteristics of a vacuum
circuit breaker in the condition of short arcing duration and short gap. In this study, a synthetic test cir-
cuit was used to study the dielectric recovery of a VCB with CuCr50 butt contacts after interrupting 20 kA
DC currents in the condition that the arcing time was hundreds of microseconds and the contact gap was
not more than 2 mm. Experiment results showed that for interrupting the current of 17 kA with the decline
rate of 110 A/us, the VCB could still withstand electric field strength of 10 kV/mm after dielectric recov-
ery time of 41 s, but delayed dielectric breakdown happened at times. When the interrupted current in-
creased to 21 KA, the broken-down electric field strength was below 5 kV/mm. The interruption perfor-
mance of VCB can be improved by using new contact structure to get multiple-column arc ignited at the
moment contacts opening.
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Fig. 1 Schematic of experimental arrangement
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Fig. 3 Waveforms of 6 kA interruption
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