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Abstract: Based on China’s design codes for building structures and major overhead transmission lines,
this study adopts the generalized extreme value distribution theory and historical surface meteorological ob-
servation data to calculate the basic wind pressures at different return-periods for meteorological observa-
tion stations. The maximum wind pressure generated by the maximum wind and the extreme wind pressure
generated by extreme wind are taken as the disaster-inducing factors of typhoon-generated strong wind for
transmission lines, and a disaster assessment model is established by combining the wind pressure disaster
threshold indicators of different types of transmission lines: low-voltage, medium-voltage, high-voltage,
and ultra-high voltage and above. According to the impact of typhoon-generated strong wind on transmis-
sion lines, the disaster level is divided into four grades: medium, relatively high, high and extremely high,
and the corresponding disaster impacts on different types of transmission lines are specified. The disaster
data from the meteorological disaster management system of the China Meteorological Administration be-

tween 2012 and 2023 are used to verify the rationality of the developed disaster assessment model for transmission
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lines under typhoon-generated strong wind. Among the 205 samples with transmission line damage or
power supply interruption caused by typhoons, the model identifies 183 samples with disaster risk on
transmission lines, achieving an assessment accuracy of 89. 3%. Out of the 162 samples of power disasters
caused by typhoons with typhoon-level or above intensity landing in China, the model identifies 146 sam-
ples with disaster risk on transmission lines. Among these, the proportions of samples with medium, rela-
tively high, high and extremely high grades in the total samples are 26. 5%, 36.4%, 14. 8% and 12. 3%
respectively, and the assessment accuracy reaches 90. 1%, indicating that the overall performance of the
model is satisfactory. The developed assessment model can conduct disaster pre-assessment and rapid post-
assessment by combining typhoon forecast or observation data. Thus provide reference for typhoon me-
teorological services for the power industry.
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Table 1 Provisions of the transmission line standards on the return-period of wind speed
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Table 2 Disaster levels and disaster impacts of typhoon-generated strong wind on power transmission lines
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Fig. 1 Distribution of basic wind pressure under the different return-periods across China
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Table 3 Assessment and verification of transmission line disasters caused by typhoon with typhoon-force and above

intensity landing in China from 2012 to 2023
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Table 4 Comparison of Typhoon Meranti in 2016 between the observation reports and the assessment results
based on the disaster assessment model for transmission lines under typhoon-generated strong wind
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