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Research on Breaking Characteristics of Dedicated Circuit Breaker for UHV
Capacitor Bank

SUI Yuqiu, LI Xuebin, ZHAO Yisong, WANG Feiming, CHENG Yuan, HAN Honggang
(Electric Power Research Institute of State Grid Liaoning Electric Power Supply Co., Ltd., Shenyang 110006, China)

Abstract: Dedicated circuit breaker for UHV capacitor bank must meet the breaking requirement for large short-
circuit current, and ensure absence of breakdown after breaking small current. In this study, the cold dielectric
recovery and insulation characteristics of different arc interrupter structures were analyzed and compared to
determine the best interrupter structure. The breaking characteristics for rated 1.6 kA small short-circuit current
and 40 kA large current were calculated. Test circuit was built to measure the values of breakdown voltage under
different open distances. The results showed that: 1)The arc ring structure enhanced the electric field of the arc
contacts, resulting in the decrease in recovery speed of breaking dielectric and breakdown margin; 2)The shield
structure shielded the electric field distribution between arc contacts; and 3)The shorter the small current arcing
time, the smaller the breakdown margin, so it is necessary to keep the arcing time longer than 0.5 ms to ensure a
large breakdown margin. The predicted minimum arcing time for breaking short-circuit current was 15 ms.
Calculated results agreed with the experimental data. Since the breakdown points in the test are dispersive,
breakdown may occur within 0.5 ms after breaking, so arc extinguishment should avoid this time range.

Key words: UHV; SFK¢; high voltage circuit breaker; breaking characteristics; dielectric recovery characteristic;

dynamic breakdown test
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