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Légeron, F.,Analysis of the effect of climate change on the reliability
of overhead transmission lines, Sustainable Cities and Society (2016),
http://dx.doi.org/10.1016/j.scs.2016.01.007

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.scs.2016.01.007
http://dx.doi.org/10.1016/j.scs.2016.01.007


Page 1 of 25

Acc
ep

te
d 

M
an

us
cr

ip
t

1 

 

Analysis of the effect of climate change on the reliability of overhead 

transmission lines 

Seyedeh Nasim Rezaei (Corresponding Author) 

Department of Civil Engineering and Applied Mechanics, McGill University, 817 Sherbrooke Street West 

Room 492, Montreal, Quebec, Canada, H3A 0C3  seyedeh.rezaei@mail.mcgill.ca 

Luc Chouinard 
Department of Civil Engineering and Applied Mechanics, McGill University, 817 Sherbrooke Street West 

Room 492, Montreal, Quebec, Canada, H3A 0C3  luc.chouinard@mcgill.ca 

Sébastien Langlois 
Département de génie civil, Université de Sherbrooke,  2500, boul. de l'Université, Sherbrooke, Québec, Canada, 

J1K 2R1     Sebastien.Langlois@USherbrooke.ca 

Frédéric Légeron
 

Département de génie civil, Université de Sherbrooke,  2500, boul. de l'Université, Sherbrooke, Québec, Canada, 

J1K 2R1     Frederic.Legeron@USherbrooke.ca 

Abstract 

Climate change is anticipated to influence the reliability of overhead transmission and distribution lines through 

impacts on extreme weather events. Changes in the frequency and intensity of wind and ice storms may have a 

considerable effect on  applied loads and can consequently affect the probability of structural failure of different 

components of the line. This study examines the reliability of transmission lines under a range of assumed changes 

in the mean and standard deviation of climatic variables affecting transmission lines such as annual extreme wind 

speed and ice thickness. The methodology used for the reliability analysis of transmission lines under current and 

future climatic conditions is based on the concepts of Statistical Learning Theory. The sensitivity study provides the 

information required to improve the capacity of transmission lines and mitigate long-term risks from the effects of a 

changing climate. The results indicate that climate change as predicted by many researchers can significantly affect 

the reliability of existing transmission line systems. Hence, relying on the historic climatic data may not be sufficient 

to ensure an adequate reliability of transmission line systems in the future. The specification of design loads for the 

evaluation of existing lines or the design of new lines should consider both future climate models and historical 

climate data. 
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