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Coupling Risk Assessment of Lightning Strikes and Wind Deflection for 330 kV transmission
Lines Under Strong Wind Conditions
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443002, China; 3. Huanghua Power Supply Company, State Grid Qinghai Electric Power Company, Qinghai Tibetan Autonomous

Prefecture of Huangnan 811200, China)
Abstract: Affected by extreme weather, lightning trip-out accidents caused by wind deviation occur from time to time. In order to

deeply analyze the coupling risk of lightning windage yaw, a coupling risk assessment method considering the breakdown of tower
head gap under lightning overvoltage is proposed. Firstly, according to the point cloud data of the transmission line, the finite
element model of the wind deviation of the transmission line is established, and the probability density function of the wind deviation
site of the transmission line is fitted. Secondly, the criterion model of air gap pilot flashover is constructed, and the minimum wind
speed of air gap breakdown under lightning strike condition of each tower is calculated. Finally, combined with Monte Carlo
simulation, an improved electro-geometric model (EGM) considering the influence of wind deflection is established in the Cartesian
two-dimensional coordinate system. The results show that when the wind speed is 13 m/s, the tower has the risk of shielding air gap
breakdown. When the wind speed reaches 17 m/s, the tower has the risk of back striking air gap breakdown. When the wind speed is
18 m/s and 20 m/s respectively, the risk of tower shielding failure and counterattack reaches D level.

Key words: lightning strike; windage yaw; transmission line; minimum air space; Monte carlo
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