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Design and optimization of electric field of self-adaptive voltage equalizing vacuum
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Abstract: With the proposal of “innovation driven and green development” in made in China 2025, high-voltage
power switches are gradually moving towards intelligence and environmental protection. Compared with SF
circuit breaker, the insulation medium and arc extinguishing medium of vacuum circuit breaker are environmentally
friendly, which is the future development direction of circuit breaker. The series connection of multiple vacuum
breaks avoids the saturation effect of the single break vacuum circuit breaker and pushes the vacuum circuit breaker
to a higher voltage level. The core technical problem of the multi break circuit breaker is the voltage sharing
configuration. The voltage sharing capacitor in parallel with the traditional voltage sharing measures needs a large
space, which can not meet the needs of the miniaturization and intelligent construction of the power system. In
view of the above problems, an adaptive voltage sharing vacuum interrupter structure is proposed in this paper,
The electric field simulation calculation of the new structure provides a theoretical basis for the future prototype

development.
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Fig. 1 Model diagram of parallel balancing capacitors
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Fig. 2 Circuit breaker equivalent circuit
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Fig. 3 Model diagram of adaptive arc interrupter
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Fig. 4 Comparison of electric field between commercial and

adaptive arc chute
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Fig. S Variation of the maximum field strength of the arc

extinguishing chamber with the thickness of the shell
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Fig. 6 Surface electric field distribution of commercial and

adaptive arc chute housing
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Fig. 7 Variation of the maximum field strength of the casing

with the thickness of the casing
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Fig. 8 Temperature field distribution
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Fig. 9 Variation of maximum temperature with shell thickness
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Fig. 10 Potential distribution diagram
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Fig. 11 Electric field distribution diagram
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