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Study on surface discharge and electric field characteristics of GIS basin
insulator with different metal particle defects

SHA Weiyan, LUO Yan, MA Penghuan, QI Liang
(State Grid Ningxia Electric Power Technical Research Institute, Yinchuan 750002, China)

Abstract: On the basis of surface discharge tests and finite element electric field simulation methods, the surface discharge
and electric field characteristics of GIS basin insulators with metal ball or wire particle defects were studied. The results
show that under different metal particle defects, both the pulse voltage and ultraviolet photon number increase with the
increase of voltage. The surface discharge of basin insulators with metal wire defects is more severe, compared to the
situation where there are metal ball defects on the high-voltage side, the discharge is more intense when there are metal ball
defects on the low-voltage side, and the change trends of simulation results are consistent with the experimental results.
When there are metal particle defects on the surface of GIS basin insulators, the surface discharge intensity is positively
correlated with the distortion degree of electric field, and the correlation between the distortion degree of electric field and
the average pulse amplitude is significant.
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Fig.1 252 kV GIS basin insulator solid model
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Fig.2 Schematic diagram of test layout
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Fig.3 Simulation of different metal particle defects
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Fig.4 UV imaging test results
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Fig.5 Pulse voltage test results
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Fig.6 Electric field and potential distribution without defects
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Fig.7 Surface electric field distributions under metal wire and
metal ball defects
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