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Temperature distribution characteristics of FXBW-500 composite insulator
with internal carbonization creepage defect

WU Yongquan', ZHANG Siwei', JIANG Zongyi', JIAO Yanjun', GAO Mincheng', LONG Tao',
GUO Zihan?, ZHANG Dongdong’

(1. Nanjing Power Supply Branch, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210019, China;
2. Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Regarding the internal carbonization creepage defect of composite insulator, a finite element model of
electromagnetic and thermal coupling calculation for FXBW-500 large-small-small shed type composite insulator was
established, and the influencing laws of defect location and surface pollution on the temperature rise caused by internal
carbonization creepage defect in core rod were analyzed. The results show that when there is a local carbonization creepage
defect at different positions of composite insulators, the local temperature rise from high to low is high voltage end, low
voltage end, and middle end. When there is pollution, the temperature distribution of the carbonization creepage defective
insulator does not change significantly, but the maximum temperature rise values of each part all increase significantly,
among which the maximum temperature rise of high voltage end increases from 9.3°C to 18.2°C, and the temperature rise
along the surface increases from 2.52°C to 4.94°C. Although the existence of pollution makes the overall temperature of the
insulator rise, it still does not conceal the temperature jump at the defect location. Therefore, when the location of
carbonization creepage defects are identified through temperature, the temperature jump can be taken as a reference.

Key words: transmission lines; composite insulators; carbonization creepage; finite element; electric thermal field
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Table 1  Physical property parameters of
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Fig.3 Temperature comparison of low voltage end with or
without surface carbonization creepage defect
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Fig.6 Temperature comparison between normal operating

condition and the presence of contaminated layer
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Fig.7 Effect of pollution layer on the temperature of high

voltage end under creepage working condition

Fig.8 Effect of pollution layer on the temperature rise of low

voltage end under creepage working condition
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