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1. Introduction 

The use of string insulators in overhead electrical networks provides vital mechanical 

support for conductors and electrical isolation between the conductors and its towers. 

Although these insulators, especially those made from glass, have provided excellent service 

in transmission and distribution lines for decades, they are prone to incessant problems of 

being contaminated. Since the early 1900s, the deposition of atmospheric contaminants such 

as airborne sea salts or fly-ashes from industrial emissions on the insulator surface has led to 

the initiation of contamination-caused flashover [1] that may lead to long-term service 

interruption; thus jeopardizing the reliability of high voltage (HV) transmission systems. 

The contaminated insulators with combination of moisture may lead to the formation of a 

conductive layer and eventually cause leakage current (LC) flow. It has been established that 

the flow of LC on the insulator surface is definitely due to the flow of charges [2]. All 

insulators that are made of the same shape and material that operates in normal conditions are 

expected to contain equal number of positive and negative charges; no net charge. However, 

these charges become imbalanced when the atmospheric contaminants that accumulates on the 

insulator surface may trap the free charges in space and alter the local electric field on that 

particular region [3]. 

It is generally accepted that breakdown of the insulator is correlated with the presence of 

space charges where significant positive charge propagation is observed immediately before 

breakdown [4]. Whereas, [5] presents evidence that shows breakdown process initiated by 
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