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Fig. 2 Temperature field calculation process of MOA
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Fig.3 Flow chart of MOA convection heat transfer
coefficient calculation
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Fig. 4 Simulation model of external flow field of arrester
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Fig. 5 Fitting curve of convective heat transfer coefficient
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Fig. 6 Temperature distribution of arrester
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Tab.1 Convective heat transfer coefficient range under

different influencing factors W/(m’ + °C)
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Fig.7 Changes in temperature rise with pollution location
during severe dampness in the upper section of MOA
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Tab.2 Influence of different contamination locations on temperature rise of lightly and heavily damp arrester °C
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Fig. 8 Temperature rise changes of MOA upper section
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under light and severe damp at different wind speeds
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Tab.3 Influence of wind speed on temperature rise of lightly and heavily damp arrester C
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Calculation of Temperature Rise of 500 kV Arrester Under Damp Condition

and Analysis of Influencing Factors
SHEN Yue'? ,PENG Jin-zhang®,ZHANG Zai-hua’,LIU Bo',LI Peng'*,WU Tian'"

(1. Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges
University, Yichang 443002, China; 2. College of Electrical Engineering and New Energy, China Three Gorges
University. Yichang 443002, China; 3. State Grid Hubei Huangshi Power Supply Company. Huangshi 435000, Chinaj;
4. Wuhan NARI Limited Company, State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: Aiming at the problem that the convective heat transfer coefficient depends on experience in the calculation
process of arrester temperature rise, a method of determining convective heat transfer coefficient was proposed. The tem-
perature field distribution inside the arrester was studied. The influences of pollution, wind speed and sunshine on the
temperature rise of the arrester at different damp degree and different damp positions were analyzed. The results show
that under different influencing factors, the convective heat transfer coefficient of the arrester ranges from 5 to 31, 27 to
35 and 19 to 34 W/(m” « “C), respectively. The pollution location will affect the temperature rise distribution of MOA
surface, and the greater the degree of moisture, the more significant the impact on temperature rise. With the increase of
wind speed, the temperature on the valve plate decreases slightly. However, the surface temperature decreases greatly.
The influence of sunshine on the temperature rise of lightning arrester is obviously increased, but it is smaller than that of
pollution and wind speed.

Key words: arrester;temperature rise;damp;convection heat transfer coefficient; pollution; wind speed





