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Influence of Damage and Wet Contamination on Spatial Electric Field of 35 kV
Composite Insulator
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(1. Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense , North China Electric Power University,
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Abstract: Composite insulators,under such joint action as long term irradiation, salt spray and bird pecking, will pro-
duce such defects as damage to the shed sheath and surface contamination, and threaten normal operation of power
system. The insulator space electric field test platform based on the EHP-50F electric field sensor is set up in this pa-
per,and the 1:1 three-dimensional simulation model of the FXBW4-35/70 rod-shaped suspension composite insula-
tor is set up. The characteristics of the spatial electric field distribution in case of shed sheath damage and as well as
wet contamination on its surface of the composite insulator are studied from the aspects of both test and simulation.
The results show that the spatial field strength at the damaged position of the shed decreases and the variation is maxi-
mum when the damage is at the low-voltage side. The test and simulated values have dropped by 23.29% and 22.23%
respectively.The spatial electric field strength at the damaged position of the sheath increases. The smaller the mea-
suring distance is, the greater the variation of the spatial field strength is.When the measurement distance is 3 cm, it
has increased by 0.098 kV/ecm.The wet contamination on the damaged insulator will further distort the field strength,
and the magnitude of the distortion will increase with the increase of pis. When ps=0.15 mg/em’, the test and simula-
tion values are increased by 25.83% and 23.35% respectively. It is of great significance to study the characteristics of
the spatial electric field distribution in case of shed sheath damage and wet contamination of surface of the composite

insulator for the surface status monitoring of the insulator.
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Table 1 Simulation material parameters
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Fig. 6 Spatial electric field distribution of umbrella skirt

damaged insulator
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Table 2 Distortion rate of spatial electric field of umbrella

skirt damaged insulator
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Table 3 The spatial electric field distortion rate of sheath

damaged insulator
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measuring position is different
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Table 5 Spatial electric field distortion rate of wet

contaminated insulator
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