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Research on the Measurement of Condensation Morphology on Epoxy Resin Surface Under
Low Light Conditions and Its Impact on Flashover Characteristics
WU Tian" 2, CHEN Zongju" %, FENG Pinghui’, JIA Zijian" 2, YANG Zhanhao" 2, WANG Shaogqi' 2
(1. College of Electrical Engineering & New Energy, China Three Gorges University, Hubei Yichang 443002, China; 2. Hubei
Provincial Engineering Technology Research Center for Transmission Line, Hubei Yichang 443002, China; 3. State Grid Zhejiang
Huzhou County Power Supply Co., Ltd., Zhejiang Huzhou 313000, China)

Abstract: Condensation is one of the main causes of insulation faults in high-voltage switchgear. To analyze
whether the switchgear can operate safely based on the morphology of condensation, a method is proposed to extract
morphological parameters such as the size, number, and area ratio of condensation in real-time videos under low
light conditions, and to analyze the impact of these morphological characteristics of condensation on surface
discharge. First, an artificial condensation simulation test platform is built to study the development and
morphological characteristics of condensation. Next, surface discharge tests are conducted on condensation test
samples at different time periods. Finally, combining condensation characteristics with surface discharge test data,
the correlation between condensation morphological characteristics and surface discharge is analyzed. The results
show that in a high humidity environment, the surface discharge voltage decreases rapidly, especially in the early
stages of condensation. As the condensation area increases and the number of droplets decreases, particularly in the
middle and late stages, the formation of large-area water films leads to an increase in the proportion of wet areas on
the insulation surface, an increase in the average contact area of the droplets, and an increase in the conductivity of
the epoxy resin surface, thereby further reducing the flashover voltage. This can provide a reference for condensation

flashover assessment of switchgear based on video monitoring.

Key words: condensation; flashover voltage; image recognition; illumination correction
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Fig. 1 Surface discharge test circuit diagram
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Fig.3 Comparison of illumination correction results
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Fig.4 Comparison of image enhancement results
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Fig. 6 Condensation image processing results diagram
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Fig.7 Condensation area and quantity variation over time

diagram
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Fig. 8 Condensation feature distribution diagram
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Fig.9 Variation of geometric factor f over time diagram
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