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A review of disaster resilience of transmission lines

MA Zhicheng'*, YU Haodong’ ,LIU Feng' , WANG Guanlin' ,ZHAO Jinxiong'** ,FENG Decheng’

(1. State Grid Gansu Electric Power Company,730000 Lanzhou, China;
2. Electric Power Research Institute of State Grid Gansu Electric Power Company,730070 Lanzhou,China;
3. School of Civil Engineering, Southeast University,210096 Nanjing, China)

Abstract; Most existing studies and literature focus on the impact of specific disasters, primarily earth-
quakes and wind disasters. There is a lack of systematic research on the resilience of transmission lines to
various disasters ,encompassing damage mechanisms , probabilistic assessments, and resilience evaluations.
This article first summarizes the mechanisms of transmission lines under four types of disasters: earth-
quakes,wind ,floods and landslides,along with their structural and disaster models. Then the probabilistic
assessments of transmission lines under these four disasters are reviewed ,summarizing current research on
disaster risk assessments, structural probabilistic assessments under disaster effects, and loss assessments
caused by these disasters. The research results from some domestic teams on the disaster resistance of
transmission lines are also reviewed. Based on this,research on the resilience assessment of regional trans-
mission lines is reviewed, highlighting the key factors for resilience and shortcomings of existing studies.
Finally , the future direction of research on the disaster resilience of transmission lines is discussed ,and rel-
evant conclusions are drawn.

Key words ; transmission line; disaster resilience; damage mechanism; disaster impact model ; probabilis-

tic assessment; disaster risk; regional power grid
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Fig.1 Finite element model of transmission lines
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Fig.5 Probabilistic assessment framework for transmission lines
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Tab.2 Uncertain parameters for probabilistic assessment of transmission lines under wind loads
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Fig.6  Simplified model for probabilistic assessment

of transmission lines under landslide impact
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