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Statistics on Temporal and Spatial Distribution of Wildfire Tripping on
Transmission Lines of Southern Power Grid Based on the Sensitivity of
Wildfire Tripping
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(1. State Key Laboratory of Disaster Prevention & Reduction for Power Grid , Changsha University of Science & Technology,
Changsha 410114, China; 2. Guangdong Electric Power Equipment Reliability Enterprise Key Laboratory, Electric Power
Research Institute of Guangdong Power Grid Co. , Ltd. , Guangzhou 510080, China)

Abstract: In recent years, affected by extreme weather, frequent wildfires have led to a significant increase in wildfire tripping
incidents in the Southern Power Grid. To investigate the main influencing factors and their mechanisms behind wildfire tripping of
transmission lines, data on wildfire warnings and tripping incidents along transmission corridors in Southern Power Grid region over
the past five years are collected. Statistical analysis is conducted from both temporal and spatial dimensions, incorporating factors
such as climate, terrain, and surface vegetation. Additionally, the concept of "transmission line wildfire tripping sensitivity" is
proposed to represent the probability of wildfire-induced tripping per unit of wildfire warnings, effectively avoiding the logical fallacy
of "correlation implies causation" in statistical analysis. Finally, by integrating flame spread models and air breakdown models, the
underlying physical mechanisms of environmental factor influences are thoroughly analyzed. The results indicate that although
wildfire warnings and tripping incidents in Southern Power Grid have increased year by year, thanks to diversified wildfire monitoring
methods and timely firefighting measures, the overall wildfire tripping sensitivity has shown a declining trend annually. The findings
of this study will assist grid operators in developing more targeted and differentiated wildfire management strategies based on field
conditions.
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Southern Power Grid’s wide area
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Fig. 2 Annual distribution of wildfire alarm counts and power
line tripping numbers in China Southern Power Grid
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Fig. 3 Annual distribution of wildfire tripping sensitivities in the
China Southern Power Grid
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Fig. 4 Monthly distribution of wildfire alerts in China Southern

Power Grid’s transmission corridors
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Fig. 5 Monthly distribution of wildfire-induced trippings of power
transmission lines in China Southern Power Grid
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due to wildfires in China Southern Power Grid
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Tab. 1 Altitudes distribution statistics of wildfire-induced
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tripping sensitivity in China Southern Power Grid

Mptkkm W% SERCEHI%) BRI USRI %
0~0.5 35.50  8009(60.44) 70 0.87

0.5~1.0 18.28 1757(13.25) 33 1.88

1.0~1.5 16.91 1484(11.20) 57 3.84
>1.5 29.31 2001(15.10) 148 7.40
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Tab. 2 Slopes distribution statistics of wildfire-induced tripping
sensitivity in China Southern Power Grid

W) W% EERG%) B BURE%
0~10 62.53 10 098(72.22) 139 1.68
10~20 21,10 3157(22.58 %) 115 2.91
20~30 11.59 431(3.08) 93 8.58
30~40 4.78 296(2. 12) 17 3.04
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Tab. 3 Vegetation type wildfire tripping sensitivity distribution
statistics in China Southern Power Grid

TR W% HERCLE%)  BkWEC BURE/%
FA 16. 64 3422(24.57) 63 1.84
N 29. 49 2 785(20. 00) 56 2.01
[N 7.48 506(3. 63) 4 0.79
RIS 18.27 2584(18.56) 76 2.94
Ftg: 28.12 4629(33.24) 109 2.35
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Fig. 14 Monthly average temperatures distribution during high-
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Tab. 4 Temperatures statistics of wildfire tripping sensitivities in
China Southern Power Grid

i/ C HEUHL Bk el U I%
<10 761 10 1.31
10~15 3957 31 0.78
15~20 3962 80 2.02
20~25 4512 94 2.08
25~30 730 93 12.74
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Tab. 5 Relative humidities statistics of wildfire tripping
sensitivities in China Southern Power Grid

MR % SR B I KK TR /%
40~50 738 90 12.20
50~60 1658 94 5.67
60~70 4559 41 0.90
70~80 5352 62 1. 16
80~90 1615 21 1.30
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Tab. 6 Wind speeds statistics of wildfire tripping sensitivities in
the Southern Power Grid
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Fig. 17 Classification of wildfire tripping risk assessment

scenarios for transmission lines based on flame combustion

model
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Tab. 7 Combustion heat value of typical vegetation
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