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Abstract

The transmission corridor in Xinjiang is exposed to a severe climate; the strength of the overhead
line will be lost after being subjected to blowing sand wear. Especially in the freezing weather, the
wind excitation plus icing is prone to structural failure of the overhead line. It is of great signific-
ance to study the failure probability evaluation method of the overhead line under ice and wind
loads considering blowing sand wear. In this paper, the ice load is calculated according to the ice
thickness prediction model based on the micro-meteorological monitoring devices. Then, accord-
ing to the strength interference theory, the failure probability of the transmission line is dynami-
cally evaluated by comparing the residual strength of the transmission line after blowing sand
wear and the ice and wind combination loads. Finally, the feasibility and effectiveness of the pro-
posed method are verified through the inversion analysis of an actual case in Xinjiang. The re-
search results are helpful to check the operation status of the transmission line timely and pre-
vent the failure caused by the line icing and strong wind.
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Figure 1. Flowchart of conductor ice thickness prediction basedon micrometeorological monitoring data
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Table 1. The icing forecast results
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Figure 2. Absolute errors of 2 forecasting models
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Table 2. Wind speed unevenness coefficient table
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Figure 3. Interferogram of strength and loadcumulative probability density curves of overhead lines
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Figure 6. Ambient temperature and humidity data acquired by a micrometeorological monitoring equipment
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Figure 9. Ice thickness and failure probability prediction
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