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Pressure effect calculation of internal short-circuit
arcing explosion in a closed container

Li Peng', Ruan Jiangjun', Huang Daochun', Xu Guoshun?®,
Long Mingyang', Wei Mengting'
(1. School of Electrical Engineering » Wuhan University ,
Wuhan 430072, Hubei, China;
2.School of Electrical Engineering » Naval University of Engineering ,
Wuhan 430033, Hubei, China)

Abstract: Internal short-circuit arcing explosion in a medium-voltage (MV) switchgear poses a serious
hazard to the safety of equipments, buildings and personnel. In the present work, to find out an ap-
propriate method to calculate the pressure effect resulting from the internal arcing explosion, we ana-
lyzed the energy balance mechanism of the internal arcing in the switchgear, presented an indirect cou-
pling analysis method based on CFD through the analysis of the thermal-mechanical effect of the ar-
cing process, and verified the method by the actual arcing in a closed container. The results show that
the relative error of the average pressure rise between measurement and calculation is about 2%. The
arc size has less effect on the pressure rise. In the closed container, the pressure rise approximately
increases linearly with the increase of the arc energy. The installation of a negative pressure room can
reduce the pressure in the arcing room 60%, thereby effectively restraining the pressure rise in the
switchgear caused by the internal short-circuit arcing explosion.

Keywords: switchgear; internal short-circuit arcing; closed container; CFD; pressure rise
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