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Study on Influence of Vegetation Combustion Smoke on the AC Breakdown Characteristics
of the Conductor-plane Air Gap
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WANG Guofang', PAN Hao'

(1. Joint Laboratory of Power Remote Sensing Technology, Electric Power Research Institute, Yunnan Power Grid Co., Ltd., China
Southern Power Grid, Kunming 650217, China; 2. School of Electrical Engineering and Automation, Wuhan University, Wuhan
430072, China)

Abstract: The flames and smoke generated by the wildfires beneath the overhead transmission line can reduce the
insulation strength of the air gap, potentially leading to line trip and outage. To investigate the influence of smoke
from burning vegetation on the breakdown voltage of the air gap, a simulated gap breakdown platform is set up in
this study. AC breakdown tests are carried out using smoke from burning wet China fir at different humidity levels,,
and a relationship between the vegetation moisture content and the average breakdown voltage gradient of the air
gap is obtained through fitting. The study results show that in case of incomplete combustion of the wet vegetation , a
large amount of ash-white or dark-grey smoke can begenerated , and the higher the humidity, the smaller the flame
height, with a maximum reduction of about 40%. The average breakdown voltage gradient of the air gap bridged by
cold smoke at the beginning of burning is 163 kV/m, approximately 60.8% of air. The lowest average breakdown
voltage gradient of the gap in the flame/smoke of China fir at normal growth state is 56.5 kV/m, which is only about
20% of that of the air gap. The study results can provide a reference for predicting and warning of line tripping
under wildfire conditions.
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Fig. 1 Mountain fire smoke of typical transmission line
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Fig.2 Schematic diagram of experimental platform
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Fig.4 Simulated conductor-plane electrode
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Fig. 5 Schematic diagram of vegetation

stacking arrangement
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Table 1 Results of gap breakdown test under dry

vegetation flame
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Fig. 6 Flame gap discharge image in dry vegetation
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Table 2 Duration of each stage of China fir burning at

different humidity
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Fig.7 Wet China fir burning in different stages
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Fig. 8 Different discharge paths of wet China fir burning
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Fig. 10 Diagram of smoke full bridging
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Table 3 Gap breakdown voltage at smoke full bridging
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Fig. 11 Variation of average breakdown voltage gradient

versus humidity
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