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Air-Gap Discharge Model and Electric Field Analysis of
High-Voltage Switchgear
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Abstract; Aiming at the typical air-gap discharge in high-voltage switchgear, the finite element analysis mod-
el of the air-gap discharge was established, the corona inception voltage and corona layer thickness of the model
were obtained by the electric field analysis at the air-gap model, meanwhile, the impact and the variation of the
electric field distribution at the air-gap was studied by the model parameter. On this foundation, air-gap dis-
charge model is developed. Finally, simulation test platform of the high-voltage switcher partial discharge was
built to measure the corona inception voltage of the air-gap discharge model. The results show that the experi-
mental results are in good agreement with the simulation results, which proves the consistency of the model fi-
nite element analysis and the developed model.

Keywords: high-voltage switchgear; air-gap discharge; electric field analysis; insulation defect; partial dis-
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Fig. 3 3D model of finite element analysis for air-gap discharge Fig.4 Air-gap discharge simulation model
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Tab.1 Field strength design standard of clean conductor at different SF; pressure

SF; #it5 JE/MPa E; /kV « mm™! E;/kV e mm™! E, /kV « mm !
0 8.7 7.4 6.3
0.1 15.0 12.8 11.0
0.2 21.3 18.1 15.5
0.3 27.6 23.6 20.0
0.4 33.9 28.8 24.0
0.5 40. 2 34.2 29.0
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