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Analysis and Prevention of Short Circuit Fault in 35 kV Shunt Capacitor Bank
HU Runge', KE Chong®, LYU Jie’, LIU Xingwei®, LI Wei*, HAO Yafeng’
(1. State Grid Henan Electrical Power Company, Zhengzhou 450000, China; 2. State Grid Henan Extra
High Voltage Company, Zhengzhou 450000, China; 3. Nissin Electric (Wuxi) Co., Ltd.,
Jiangsu Wuxi 214000, China)

Abstract: Regarding the fire-induced burnout fault of a 35 kV shunt capacitor bank at a 500 kV substation
due to the damage of its external insulation, an investigation is carried out based on on-site inspections,
analysis of record oscillogram, and the disassembly inspection of a typical characteristic capacitor. It is
deduced that in the lower right arm region of the phase C capacitor bank, a capacitor unit experiences arc
discharge from an insulator (due to moisture absorption) via the aluminum busbar to the metal frame. This
discharge gradually developes into the phase B, causing arc burns on the lower right frame of phase B, and
ultimately resulting in a phase-to-phase short circuit between phase B and phase C. At this time, the three-
phase parameters of the capacitor are inconsistent, and obvious changes can be observed in the recorded
current oscillogram. The fault continues to develop, the three phases of the capacitor bank is short-circuited
under the action of high temperature and distorted electric field, and then burn out. To address the issues
revelaed by this fault, such preventive measures as enhance routine inspection of shunt capacitor banks that
have been in service for over ten years, priortize infrared thermography monitoring and set up an
management archive for equipment defect elimination are proposed.

Keywords: shunt capacitor bank; fire; fault oscillogram; disassembly; arc discharge
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