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Response and Vulnerability Analysis of High Voltage Electrical
Equipment in Earthquake Disasters

LUO Jinsheng' and ZHANG Zhen’
(1. College of Information Science and Engineering , Huagiao University, Xiamen 361021, China;
2. Gansu Electric Power Company, Lanzhou 730050, China)

Abstract: In all the previous earthquake disasters, high voliage electrical equipment is usually the most vul-
nerable to vibration damage. In order to study the vulnerability of high-voltage electrical equipment in earthquake
disaster and reduce the corresponding losses caused by equipment damage, the lognormal distribution method is in-
troduced, and the calculation method of equipment damage rate is designed based on this method. The seismic dis-
placement response of transformer, circuit breaker and disconnector in high voltage electrical system is analyzed by
using two kinds of seismic waves. According to the experimental results, the displacement response of three kinds
of electrical equipment increases with the seismic intensity, and the displacement response of transformer is the
most significant. According to the analysis of equipment vulnerability, the curve of equipment damage rate and in-
tensity and the curve of damage rate density are obtained in turn. The result further verifies that the transformer is
the most vulnerable equipment to be damaged under earthquake, and the seismic intensity causing the damage is
the smallest, followed by circuit breakers and disconnectors. Through the response and vulnerability of various elec-
trical equipment in earthquake disaster, the seismic performance of the equipment can be effectively improved.

Key words: high voltage electrical equipment; seismic response; normal distribution; vulnerability



