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Study on Restrike Overvoltage of Vacuum Circuit Breakers in Capacitor Bank Switching
WANG Yihan', YU Li', JTA Yanchao’, WANG Yicong', ZHOU Hongyu', WANG Yufu'
(1. School of Electric Power, Shenyang Institute of Engineering, Shenyang 110136, China;
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Abstract: In recent years, vacuum circuit breakers are still widely used in distribution network and medium
voltage system for frequent switching operation. Especially in the reactive power compensation device of
shunt capacitor bank, vacuum circuit breakers are widely used in the opening operation of capacitor bank
due to their excellent interruption characteristics. However, during switching capacitor bank, the vacuum
circuti breakers are prone to delayed restrikes after current zero. This not only accelerates the insulation
aging of the capacitor and shortens the equipmet’s service life, but also generates high-amplitude restrike
overvoltages, which seriously thretens the safe operation of the compensation device and the power system.
Re-strike of veuum circuit breaker is a transient process of microsecond, and the voltage variation has the
characteristics of high frequency oscillation, steep rise and steep fall, which is difficult to be accurately
captured by ordinary voltage transformer. To address this issue, an electromagnetic transient model
incorporating substations and vacuum circuit breakers is set up using PSCAD simulation software so to
perform simulation analysis of likely occurred multiple re-strike condition in switching capacitor bank. The
simulation results show that in case of two-phase or three-phase re-strike in the circuit breaker, the inter-
pole overvoltage factor in capacitor banks can reach 2—4 times the reference voltage of system. In case of
multiple consecutive re - strike, the overvoltage levels will escalate further, posing more severe threats to
insulation of equipment and safety of system. The research findings offer theoretical support and practical
guidance for type selection, protection coordination, and overvoltage mitigation strategies of vacuum circuit
breakers in switching capacitor banks.

Keywords: vacuum circuit breaker; PSCAD modeling; shunt capacitor bank; Re - strike over voltage;

simulation analysis
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Table 8 Voltage multiples at each position over system
voltage in restrike of phase A and C
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