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ABSTRACT 
 

 

 

High voltage power transmission lines have acquired considerable 

prominence in the recent times. It has become essential to design and 

develop compact cost-effective and reliable insulation structures  

 

Traditionally, line insulators have been produced using high quality 

glazed porcelain and pre-stressed or toughened glass. Extensive research 

and service experience has shown that these materials are very reliable 

and cost effective for a majority of outdoor applications. However, since 

early sixties, alternative materials namely polymers have emerged and 

presently are being used extensively for a variety of outdoor insulator 

applications because of their lightweight, high mechanical strength, less 

cost, reliability and superior contamination performance. 

 

Water droplets on a polymeric surface may cause corona under the 

influence of an electric field and can cause deterioration to the insulation 

surface even in conditions of a low pollution level. The droplets increase 

locally the applied electric field. Local field intensifications lead to 

partial discharges (PD) and/or localized arcs, which may render possibly 

dry bands on the polymeric surface. Local arcing will eventually bridge 

the dry bands and a complete flashover will finally ensue. 

 



iv 

 

This study investigates the influence of various parameters on the 

behavior of water droplets on PVC/EPDM composite material surface 

under electric fields. Parameters, such as polymer content, water droplet 

conductivity, droplet volume, and number of droplets were studied. The 

flashover voltage is affected by all aforementioned parameters.  

 

Results showed that PVC material without any additions gives the best 

electrical performance with respect to blends of PVC / EPDM and 

EPDM only, increased conductivity, number of droplets and increased 

droplet volume cause a reduction of the flashover voltage. 
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