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Analysis of the Influence of Metal Erosion on the Thermal-pressure Effect of
Short-circuit Arcing Inside a Closed Container

LI Peng'?, GAO Yehe'?, LIU Chang’, HONG Qianying®, LIU Qihui'*, WU Tian"?

(1. Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges
University, Hubei Yichang 443002, China; 2. College of Electrical Engineering & New Energy, China Three Gorges
University, Hubei Yichang 443002, China; 3. State Grid Handan Power Supply Company, Hebei Handan 056035, China;
4. State Grid Zhejiang Electric Power Co., Ltd. Pan’an County Power Supply Company, Zhejiang Pan’an 322300, China)
Abstract: When a short-circuit arcing fault occurs inside a metal-enclosed switchgear, the metal vapor generated by arc
erosion of metal materials is one of the important factors affecting the thermal-pressure effect. However, there is still a lack
of quantitative research on the effect of metal erosion on the thermal-pressure effect. Based on the magnetic hydro-dynamics
theory and the mass concentration equation of metal vapor, a mathematical model of short-circuit arc considering metal
erosion is established. A perforated metal plate is placed inside the calculation model, and the amount of metal erosion is
controlled by changing the inner diameter of the metal plate, so as to quantitatively evaluate the effect of metal erosion on
the thermal-pressure effect of short-circuit arcing inside the closed container. The results show that the smaller the inner
diameter of copper and iron metal plates, the greater the amount of metal erosion, and the lower the pressure rise and the
highest temperature rise in the closed container; under the same inner diameter, the evaporation mass of copper metal plate
is higher than that of iron metal plate, and the pressure rise and the highest temperature rise obtained when the copper metal

plate is installed are lower than those when the iron metal plate is installed.

Key words: short-circuit arcing fault; metal vapor; thermal-pressure effect; magnetic hydro-dynamics; numerical simulation
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