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Influence of Isosceles Triangle Interface Defects on Electric Field
Distribution of Composite Insulators
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(1. State Grid Shandong Electric Power Research Institute, Jinan 250003, China;
2. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The faults caused by internal interface defects of composite insulators is a great threat to the safe and
stable operation of power grid. In order to study the influence of different shapes of defects and their sizes and
moisture immersion on the electric field distribution of insulators, an isosceles triangle defect model including tip
curvature radius parameter was proposed. A 3D model of 500 kV composite insulator was established, and the
electric field of defects with different shapes and sizes and moisture ratio were simulated and compared by the
COMSOL. The results show that the isosceles triangle defect model can better reflect the tendency of defect
developing to the low voltage side. The tip curvature radius of defect has no obvious effect on the air gap, but there
is a point effect in the water gap. With the increase of moisture content in the defect, the maximum electric field
strength increases gradually. Under the action of point effect and moisture immersion, the electric field strength at
the tip of low voltage side is distorted severely, which increases the possibility of partial discharge and accelerates
its development to the low voltage side.
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Tab.1 Structural parameters of FXBW-500/210
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Fig.1 Simplified model of composite insulator
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Fig.2 Core rod surface with sheath stripped
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Fig.3 Diagram of isosceles triangle defect
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Fig.4 Schematic diagram of interface defect location
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Tab.2 Model material parameters
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Fig.5 Electric field distribution of

arc cylinder defect in air state
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Fig.6 Electric field distribution of

isosceles triangle defect in air state
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Fig.7 Electric field distribution of

arc cylinder defect in water state
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Fig.10 The variation of maximum electric field strength

of defects with the curvature radius in different states
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