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Electric Field Calculation of Composite Hollow Insulator with Strong Wind Reflection

ZHANG Nan', SHEN Zikui’, YANG Jihong', ZHAO Haipeng', GU Qiangian', JIA Zhidong’,
ZHANG Haofeng’, GUAN Zhicheng’
(1. Xinjiang Power Supply Company Maintenance Company , Urumgqi 830000, China; 2. Engineering Laboratory of Power Equipment

Reliability in Complicated Coastal Environment, Graduate School at Shenzhen, Tsinghua University, Guangdong Shenzhen
518055, China)

Abstract: The composite hollow insulator has a length of about 8 ~ 10 m, and the elastic modulus is less than porce-
lain insulator. The strong wind deflects the composite hollow insulator, where the wind deflection is affected by the
wind speed and the elastic modulus under the working situation. Whether the large wind deflection will cause the dis-
tortion of the electric field strength inside and outside the composite hollow insulator, is rarely studied. Due to the
high cost and fewer returned samples, in this paper, finite element analysis method is used to simulate the electric
field the strong wind conditions. According to the first order modal vibration mode of the composite hollow insulator
of 750 kV, the electric field in the critical region of the insulation is calculated. It is clarified that the wind reflection
can cause severe distortion of the electric field near the grounding shield electrode. This paper points out that in the
strong wind area, the wind speed, the working temperature of the FRP pipe and the wind reflection of the composite
hollow insulator should be monitored.
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Fig.1 Diagrammatic cross-section of 750 kV composite

hollow insulator
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Fig. 2 Heat dissipation calculation model of composite

hollow insulator
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Fig. 3 Results of steady state thermal analysis
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Fig. 4 Relationship between heating power and the
temperature difference between the inner of Glass fiber

tube and the outer surface of silicone rubber umbrella
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Fig. 5 Composite hollow insulator running

surface temperature
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Table 1 The natural frequency of 750 kV composite

hollow insulator under pre-stress
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Fig.7 Vibration waveforms of 750 kV composite hollow
insulator collected at site (force 6 wind, 13.2 m/s)
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Fig. 8 1nd vibration mode shapes of the composite
hollow insulator
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Fig. 9 2D axisymmetric model for electric field calculation
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Table 2 Electrical parameters of the composite hollow

insulator materials
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Fig. 10 Potential and electric field distribution of the
composite hollow insulator
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Fig. 11 Distortion of the electric field on the surface of

conducting tube by deflection
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