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Motivation
• Considerable part of grid at the end of design life

• Optimize lifetime extension costs with respect to 
decrease in failure rate 

Method/Approach
• Generate time series of weather from hindcast by 

Monte-Carlo simulation

• Stochastic capacities are generated by defining 
statistical distributions for all relevant design 
parameters.

• Obtain failure probability from simulating repeated 
design life cycles

Objects
• Create tool to quantify the state of the assets and the 

failure probability.

• Obtain a better understand the "true" safety level 
inherent in existing design.

Discussion
• By use of advanced copula functions, a superior 

correlation can be obtained, both between spatial 
points and between different parameters, i.e. 
temperature, wind speed and wind direction

• By generating realistic weather conditions for each 
transmission tower and line segment the accuracy is 
greatly improved compared to the pre-defined (a-
priori) load cases presently used with the 
deterministic approach.

• Experience and measurements are important. 
Essential to compare results with real-world 
experience. 

Conclusion
• Feasibility of using reliability analysis for power grids 

have been proved possible

• Results show good correlation between theory and 
practice

• Further use of tool is needed to build trust in the 
system 
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Structural reliability analysis of transmission line towers
 by use of advanced weather modelling

continued

Capture complex behavior of icing

Local wind effects due to topology

Simulate weather from hindcast
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Challenges & opportunities
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Assessing results


