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Effects of Pollution and Humidity on Discharge Characteristics of
Porcelain Insulators in Fog Chamber Environment

LIU Yunpeng', LIU Jiashuo', PEI Shaotong', LI Yonglin', ZHANG Zhe', LIN Ying?
(I. Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense, North China
Electric Power University, Baoding 071003, China; 2. State Grid Shandong Electric Power Company
Electric Power Research Insti-tute, Jinan 250002, China)

Abstract: Fog chamber is an indispensable part of artificial simulation for insulator pollution test. In this paper, the
influence of pollution degree and humidity on the discharge characteristics of porcelain insulator in fog chamber
environment was studied in combination with simulation and test. At first, the electric field distribution of clean
and dirty insulators in 110 kV transmission line with and without fog chamber was simulated by the software
Comsol Multiphysics. And then a scheme to make the electric field near the high voltage end of insulator with and
without fog chamber approximate by reducing the test voltage with fog chamber was proposed. At last, tests were
carried out with the voltage obtained by simulation. The results show that compared with the condition without fog
chamber, the electric field around the clean insulator is larger at the high voltage end and smaller at the low voltage
end under the condition with a fog chamber. Moreover, the electric field around the insulator in the fog chamber
increases with the increase of pollution degree. The simulation results are verified by the test results, with the
increase of the insulator pollution degree and the humidity, the number of discharge photons increases. This paper
proposes a scheme to re-duce the test voltage in the artificial fog chamber to optimize the insulator pollution
discharge test, and the test effect is more consistent with the actual field application status.

Key words: porcelain insulator; electric field; pollution grade; humidity; photon number
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