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Surface Charges Accumulation on Glass Fiber Reinforced Plastic and Its Effects on Surface

Flashover at Cryogenic Temperature Gradient

SONG Bo, REN Ming, CHEN Yue, HU Yizhuo, LIU Yujie, DONG Ming
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Due to the extreme operating conditions of superconducting cable terminal, the insulation material is subjected
to high electric fields with a maximum temperature gradient of nearly 100 K. The operating conditions of terminal insula-
tion material GFRP (Glass Fiber Reinforced Plastic) are taken into account, and the surface charge accumulation
characteristics under temperature gradient and its influence on the surface flashover voltage are studied. Firstly, the sur-
face flashover voltage of GFRP under different temperature gradients is measured. Secondly, the simulation model of
charge transfer model in gas-solid interface is established, and the charge accumulation characteristics under the different
temperature conditions is calculated as well as the distortion of electric field. Results show that temperature gradient will
significantly reduce the surface flashover voltage. When the temperature gradient is 100 K, the partial discharge initial
voltage and flashover voltage are only 74.0% and 75.9% of that without temperature gradient, respectively. Furthermore,
the surface electric field can increase nearly 10 times owing to the surface charge accumulation, as suggested by stimula-
tion results. Therefore, the surface charge accumulation under the temperature gradient is responsible for the decrease of
surface flashover strength. This research is helpful to understand the characteristic of charge accumulation and its effect
on flashover voltage under temperature gradient, and is of great significance to insulation optimization design of low
temperature dielectric insulation.

Key words: superconducting cable terminal; temperature gradient; surface charge accumulation; surface flashover; low
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Fig.6  Surface flashover voltage at three temperatures
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Table 1 Flashover voltage under different temperature

gradients
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Fig.10 Simulation results at different temperature gradients
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