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Research on Lightning Intruding Overvoltage Under Operating Voltage
Based on Grid Method

LUO Yuyang, LI Hua, JIANG Yudong, LIU Ruiqi, LIN Fuchang

(State Key Laboratory of Advanced Electromagnetic Engineering and Technology, School of Electrical and Electronic Engineering,

Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: In order to study the influence of operating voltage on lightning intruding overvoltage, based on the traveling
wave theory, the influence of operating voltage on propagation process of lightning intruding wave is analyzed when the
electrical distance between equipment and lightning arrester is different. Combined with a project case, the difference of
equipment overvoltage before and after the operating voltage is taken into account is analyzed, and the value rule of the
operating voltage when the overvoltage is the maximum is further studied. The results show that when the equipment
overvoltage reaches its maximum value, the corresponding operating voltage is not constant when the electrical distance
is different, and gradually moves from the same polarity peak to the opposite polarity peak with the increase of the elec-
trical distance. In addition, there is a critical electrical distance, and the operating voltage mainly affects the equipment
overvoltage when the electrical distance is greater than the critical distance. For 66 kV and above lines, the influence of
operating voltage on equipment overvoltage exceeds 10%, thus the influence of operating voltage should be considered.

Key words: operating voltage; lightning intruding overvoltage; electrical distance; wave process; grid method; residual

voltage of arrester; steepness
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