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Abstract 

 
Continuity and reliability of the power supply is the need of today's fast-developing country and the 

major root cause of failure of the power supply is the non-reliable performance of outdoor insulators. 

One of the reasons for the non-reliable performance of outdoor insulators is the frequent 

contamination flashover. Composite insulators are increasingly being used in new AC and DC high 

voltage transmission systems due to their superior performance in wet-polluted conditions compared 

to traditional insulators. However, in severely polluted environments, the hydrophobic property 

degrades and leads to the flashover. 

To avoid the flashover, utilities spend a significant amount of money on preventive maintenance, 

which includes insulator washing and cleaning. Exact predictions of pollution build-up and 

identification of the time when the flashover is imminent have significant value to utilities. In this 

research condition-based maintenance program is developed using the ANN and also the design of 

the insulator which gives less LC compared to the available design is developed. The FEM is applied 

to improve the design of composite insulator using COMSOL 5.3 Multi-physics software. 

This PhD Thesis would be useful for the utility to predict an accurate washing schedule and to 

suggest the modified dimensions of design parameters for the composite insulator so the chances of 

flashover can be reduced. It overall improves the reliability and performance of the whole power 

system.  

List of Publications:  

 

1) Patel, K., & Parekh, B. R. (2013, December). Prediction of flashover of silicone rubber 

insulator under different contaminated surface conditions. In 2013 IEEE 1st International 

Conference on Condition Assessment Techniques in Electrical Systems (CATCON) (pp. 358-

361). IEEE. 

2) Patel K. I., Parekh B.R. (2019, May). Design Optimization of Polymer Insulator to Reduce 

the Leakage Current. International Journal for Research in Applied Science & Engineering 

Technology (IJRASET), 7 (5), 2270-2276. 

3) Patel K. I., Parekh B.R, Kumar D. (2019, July). Leakage Current Prediction of Composite 

Insulator using Artificial Neural Network. International Journal of Recent Technology and 

Engineering (IJRTE), 8 (2), 1-5. 

 Page 1 of 1 

 


