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ABSTRACT 
 
Lightning activity is often one of the major causes of voltage transient disturbances and 
interruptions in distribution networks. Although important researches have been 
performed on the correlation of lightning-related events and faults in distribution 
networks, there is still an open question about in which situations will a lightning-related 
fault self-extinguish or evolve to a sustained short-circuit that will lead to a power 
outage. This study aims to show, based on an analysis using data from a real monitored 
distribution system and high-voltage laboratory tests, that the conditions for sustained 
arc-formation from a lightning-induced fault depend on the utility infrastructure 
construction patterns and the characteristics of the distribution equipment available. 
The distribution feeder was modeled based on laboratory test results and the digital 
simulations are validated by comparing calculated and actual measured overvoltages. 
This paper presents an analysis of lightning-related faults in power distribution feeders, 
integrating experimental data and digital simulations. The proposed method is 
promising in predicting the effects of lightning on distribution networks, especially in 
identifying the feeder sections most prone to failures. 
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