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Influence of Installing A Silicon Rubber Sleeve on the Grading Ring on the Flashover
Characteristics of Composite Insulators

MA Yutang', ZHU Qianxin®’, PAN Hao', ZHANG Yi’, WANG Qianjin’, GENG Hao'
(1. Yunnan Power Grid Co., Ltd., Electric Power Research Institute, Kunming 650200, China; 2. Yunnan Power Grid Co., Ltd.,
Yuxi Power Supply Bureau, Yunnan Yuxi 653100, China)

Abstract: Lightning strikes are a major cause of transmission line tripping , and strengthening the insulating proper-
ties of insulators can help to improve the ability of overhead transmission lines to withstand lightning hazards. In
this paper whether the installation of silicone rubber sleeve to the grading ring can improve the lightning wistand
performance of transmission lines is focucsed. To this end, the flashover discharge experiment of insulators under
the lightning impusle is performed firstly in this paper, the volt-secondcharacteristic curves of the new designed and
traditional insulators are obtained. The results show that the silicone rubber sleeve can shift the volt-second charca-
teristic curves upwards. It is found by the analysis of the high-speed images of the discharge process that the im-
provement is mainly that the silicone rubber sleevehas suppressed the initiation of the streamer discharge and in-
creased the path of the leader discharge. Based on the volt-second characteristic curves fitted by the experimental
results, the influence of silicon rubber sleeve of the grading ring on the lightnign withstand level and back-flash-
overoer tripping rate of a typical transmission line.The result shows that the new insulator can effectively reduce the
back-flashover tripping rate of transmission lines by 9.1% to 58.9%. The above research results may provide some
new ideas for the lightning protection renovation of transmission lines.
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Fig.1 Diagram of the experimental setup
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Fig.2 The composite insulator with silicone rubber
bushings for grading rings
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Fig. 3 Volt-second curves of insulators under the positive

lightning impulse voltage
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Fig. 4 Volt-second curves of insulators under the negative
lightning impulse voltage
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Table 3 Coefficients for fitting volt-second curves
of insulators
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Fig. 5 Typical discharge processes of insulators under the

positive lightning impulse voltage
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Fig. 6 Typical discharge processes of insulators under the

negative lightning impulse voltage
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Fig. 7 The non-typical discharge process of the traditional

insulator under the negative lightning impulse

voltage with an amplitude of —760 kV
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Fig. 9 Comparison of simulation results when using
volt-second curves of insulators obtained at the positive
lightning impulse voltages
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Fig. 10 Comparison of simulation results when using
volt-second curves of insulators obtained at the negative

lightning impulse voltages
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