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Electric Field Analysis and Optimization Design of Insulation Structure
of 12 kV Vacuum Interrupter

DAI Dongyun, LIU Shuquan, YOU Yimin, PENG Zhenbo, XI Huanyu

(School of Electrical Engineering and Automation, Xiamen University of Technology, Fujian Xiamen 361024, China)

Abstract: Due to the local breakdown phenomenon inside the porcelain shell during the power frequency voltage
burn-in test of 12 kV vacuum interrupter, it is necessary to study its internal structure to find an insulation optimiza-
tion solution to improve the internal potential distribution of the interrupter. In this paper, a three-dimensional elec-
tric field calculation model is set up based on the actual size of the vacuum interrupter, and the electric field distribu-
tion of each part is obtained by finite element calculation. The insulation strength of the moving and stationary con-
tacts as well as the shield of the vacuum interrupter is analyzed. According to the calculation results, the edge fillet,
radius and slot width of the contact piece are optimized and the structure of the shield is improved. The electric filed
analysis is performed on the basis of the optimization scheme. Finally, the optimized prototype passed the power fre-
quency voltage burn-in test verification.

Key words: 12 kV vacuum interrupter; voltage aging; electric field simulation ; insulation test
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Table 1 Insulation level of 12 kV vacuum interrupter
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Table 2 Dielectric properties of the materials involved
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Fig. 2 Electric field and potential distribution of
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Fig. 3 Electric field distribution on the surface of the
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Fig.7 Maximum electric field intensity under different
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Table 3 Comparison of the maximum electric field

intensity of the internal structure of the vacuum interrupter

before and after optimization
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