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Effects of Micro-environment on Electric Field Distribution and
Minimum Discharge Distance of High Voltage Switchgear
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Abstract: In humid and dirty environment, it is easy for high voltage switchgear to trigger discharge or insulation
breakdown fault. To improve the design and operation level of high voltage switchgear, we simulated the electric
filed distribution of high voltage switchgear under micro-environment and calculated the minimum discharge
distance. Firstly, a multi-physical field finite element simulation model of bus chamber for 40.5 kV high voltage
switchgear was established by COMSOL simulation software, and the temperature and humidity distribution in the
bus chamber were obtained. The electric field distribution characteristics in the presence or absence of micro-
environment were studied by numerical analysis method. Based on the air streamer discharge initiation criterion,
the minimum discharge distance in micro-environment was calculated by COMSOL and MATLAB software.
Finally, the influence of different insulation partition layout parameters (thickness, location) on the electric field
distribution and minimum discharge distance in micro-environment was studied. The results show that the
maximum temperature in the bus bar chamber can reach 347.15 K under high temperature and high humidity
environment, and the overall temperature presents a gradient distribution of upper and lower. The insulating

partition, which is located in the area of low temperature and high humidity, is easy to accumulate wet dirt. In the
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micro-environment, the electric field at the bus tip and the minimum discharge distance decrease, but the surface

electric field increases, and the flashover probability increases.

Key words: HV switchgear; micro-environment; insulation partition; electric field distribution; discharge distance
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Fig.1 The schematic diagram of busbar chamber
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Fig.2 The temperature distribution of busbar chamber
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Fig.3 The relative humidity distribution of

busbar chamber
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Fig.4 The electric field distribution in busbar chamber
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Fig.8 Potential distribution and electric field line of

busbar chamber
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