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Influence of Metal Tank on the Internal Electric Field Distribution of Vacuum Interrupter
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(1. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Chengdu Xuguang Electronics Co., Ltd., Chengdu 610500, China)

Abstract: The development of tank vacuum circuit breaker based on vacuum breaking technology and environmental
protection gas insulation technology is an important direction for the development of high-voltage vacuum circuit breaker.
In this paper, an electric field model of 126 kV single-break vacuum interrupter and tank circuit breaker is established.
The changes of the electric field inside the vacuum interrupter in the tank were explored from three aspects: electric field
distribution on the con-tact, effective area of the contact, and symmetry of electric field distribution. The results show that
the electric field distribution on the moving and fixed sides of the vacuum interrupter is asymmetrical in the tank, and the
electric field strength on the high potential side increases and the electric field strength on the low potential side decreases.
In view of this situation, an equivalent circuit model is established to analyze from the circuit level. The results show that
the increase of stray capacitance to ground causes the potential of the main shield to decrease. Furthermore, by setting the
potential of the main shield to a series of fixed values, the influence of the potential of the main shield on the electric field
distribution inside the vacuum interrupter was studied. When the potential of the main shield is the same, the internal
electric field distribution of the vacuum interrupter in the metal tank and the single vacuum interrupter is basically the
same, which provides a reference for the optimization of the internal electric field of the vacuum interrupter in the tank
circuit breaker.
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Fig.3 Distribution of electric field inside vacuum interrupter with and without metal tank
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Table 1 Equivalent capacitance parameters in the circuit

model of Fig.12 and Fig.13

. HUA{E/pF
v GARERNE | EERRET

Ci2 16.412 13.241
Cus 17.069 16.188
Cis 3.194 2.140
Cx 10.678 8.329
Ca 10.313 8.068
Cas 14.648 12.501
Css 14.908 14.104
Cio 0.016 55.869
Cao 0.025 21.892
Cso 0.008 5.738
Cao 0.007 5.820
Cso 0.016 135.890
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