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ABSTRACT 
 
Failure behaviors such as line breakage, wind deflection, insulator failure, and tower 
collapse can occur in overhead transmission lines (OTLs) under combined wind and ice. 
Studying the types of failures prone to occur can inform the design of OTLs. Therefore, 
this paper proposes a comprehensive framework for evaluating the performance of OTLs 
under combined wind and ice, accurately calculating the occurrence probability of each 
failure type. First, a high-fidelity numerical model of the OTL is established, and different 
components are classified into performance levels based on design requirements. Then, 
the response characteristics of OTLs, insulators, and towers are investigated by 
simulating various wind-ice joint working conditions. Finally, probabilities of line breakage, 
wind deflection, insulator failure, and tower collapse are computed. Example analyses 
demonstrate that the thickness of the ice cover significantly influences the probability of 
each failure type. Specifically, the probability of wind deflection decreases with increasing 
ice cover thickness, while the probabilities of line breakage and tower collapse increase. 
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