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Reliability evaluation of composite insulators exposed to natural
environment

WEI Chun't, SHI Hai-yan?, ZHANG Zhi-giang®, LIU Bao-liang®, WEN Yan-qing?

(1. College of Physics and Electronics Science, Shanxi Datong University, Datong 037009, China; 2. College of
Mathematics and Statistics Science, Shanxi Datong University, Datong 037009, China)

Abstract: In the power transmission system, the main function of composite insulators is to achieve electrical insulation
and mechanical fixation, that is, to prevent electric current from returning to the ground and support wires in the
transmission line. It will be degraded in long-term operation under specified mechanical and electrical loads and various
environmental conditions, and will also be subject to external shocks such as overvoltage and mechanical stress. The
reliability of composite insulators exposed to the natural environment for a long time plays an important role in
composite insulator manufacturers and line transmission. Aiming at the problem of aging and failure of composite
insulators and considering the self-healing process of hydrophobicity, a dependent competitive failure model of natural
degradation and multiple external shocks is established for composite insulators. The reliability and mean time to failure
of composite insulators are studied, and the parameters in the model are estimated using the method of maximum
likelihood estimation. Finally, numerical simulation is carried out to verify the effectiveness of the proposed model.
Keywords: composite insulators; reliability; hydrophobicity; competitive failure process; mixed shock
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