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Abstract: In this paper, a finite element model of +400 kV DC wall bushing was firstly established, and the electric field
and potential distributions of the DC wall bushing were simulated by COMSOL software. Then the effects of ice edge
length, ice cover thickness, and rainfall on the surface electric field of the bushing umbrella skirt were studied. The results
show that when the ice edge length increases to bridge the umbrella skirt, the electric field distorts seriously. The increase of
ice thickness has little influence on the maximum surface electric field of the umbrella skirt. When the rainfall reaches 10
mm, the maximum surface electric field of the umbrella skirt increases sharply, and the electric field distortion points

increase. The research results can provide reference for the development and design of UHV and EHV DC wall bushing.
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Fig.1 Simulation model of £400 kV ultra-high
voltage DC wall bushing
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Tab.1 Material parameters of DC wall bushing
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Fig.2 Potential and electric field distributions of
DC wall bushing
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Fig.3 Electric field intensity distributions under dry and

ice-covered conditions
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Fig.4 Surface electric field intensity distributions of the

composite insulator skirt under dry and ice-covered conditions
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Fig.5 Surface electric field distributions of the

composite insulator skirt with different length of ice edge
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Fig.6  Surface electric field distributions of the

composite insulator skirt with different ice thickness
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Fig.7 Partial enlarged drawing of surface electric field
intensity distribution of the composite insulator skirt with 10

mm of rainfall amount
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Fig.8 Surface electric field distributions of the composite

insulator skirt with different amount of rainfall
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