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Double-arc Dynamic Circuit Model of DC Flashover of Ice-covered Insulator

HU Yuyao!, SUN Jianliang', JJANG Xingliang?, WANG Penghao?, XIAN Richang', CHI Mingchen!

(1. Shandong Engineering Laboratory of Smart Grid and Equipment, Shandong University of Technology, Zibo 255000, China;

2. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongqing 400040, China; 3. China Electric Power Planning & Engineering Institute, Beijing 100120, China)

Abstract: Ice accretion on the insulator causes serious hidden hazards, which is danger to the normal operation of
transmission lines. The study on the flashover model of ice-covered insulator is helpful to guide the insulation state as-
sessment of power system operating in ice and snow areas. Given that the arc resistance represented by the existing model
is not clear, it is fully considered that the arc during the flashover of ice-accreted insulator is composed of ice surface arc
and gap arc. Thus, the arc resistance is regarded as the sum of two kinds of time-varying arc resistance, and the criterion
of arc development is modified. By observing the DC flashover process of iced insulator on site, the flashover channel
consists of two opposite arcs at the high-voltage and low-voltage ends. Based on the above flashover path, double-arc dy-
namic circuit model of DC flashover on ice-covered insulator is elaborated. The results indicate that the flashover voltage
and critical flashover current calculated by the model are close to the experimental results, and the errors between them
are 11.9% and 8.9%, respectively. Moreover, the leakage current waveform and arc speed calculated by the model are ba-
sically consistent with the measured results. Consequently, the experimental values are in good agreement with the
calculated results.

Key words: ice-covered insulator; dynamic circuit model; arc equation; flashover voltage; leakage current
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Table 2 Flashover test results and simulation values of

flashover voltage of double arc model

Oice/(US-cm™!) Usov /kV /% UJ/kV AU%
80 71.8 3.73 66.7 7.6
100 67.9 4.83 62.0 9.5
150 58.6 3.71 53.6 9.3
200 53.7 422 48.0 11.9
300 44.7 4.11 41.2 8.5

T AU=(Uso%—Ue)/Ucx100%
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Fig.14 Comparison of simulated double arc current and test

current waveform
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Fig.15 Comparison of the critical flashover current between

the test value and the calculated value of the double arc model
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arc development velocity
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