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Analysis of Over—voltage Caused by Vacuum-breaker Switching on/off

Shunt Connected Reactance
JI Yamin', ZHOU Zhicheng?, MA Yong?, QIN Yanshan', XIE Tianxi’
(1. Jiangsu Electric Power Maintenance Branch Company, Nanjing 211102, China;

2. Jiangsu Electric Power Company Electric Power Research Institute, Nanjing, 211103, China)

Abstract: This paper studies a failure caused by a 20 kV vacuum-breaker' shunt connected reactor over-voltage in a 220 kV

substation. Based on circuit theories, the mechanism of over-voltage in the process of vacuum-breaker switching on/off its

shunt connected reactor is interpreted. Through building the electromagnetic transient model of a 20 kV power system in

PSCAD environment, the over-voltages at bus side and reactor side with different shunt connected capacitors are calculated. It

shows that a regular lightning arrester can only restrict the magnitude of over-voltage, and has no impact on its frequency and

gradient; existing lightning arresters are ground-based, which is ineffctive for restricting phase-to-phase over-voltage; and a

reactor with shunt connected capacitor can both reduce the magnitude and gradient of over-voltage, which is effective to

restrict the over-voltage in the process of vacuum-breaker switching on/off its shunt connected reactor.
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