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ABSTRACT

Partial discharge (PD) is an important issue since it is considered as one of the greatest 
threats to insulation system of high voltage equipment. Existence of PD signifies that 
there is a weak point in an electrical insulation system and the existence of PD not 
only indicates that electrical aging is occurring, but also mechanical, thermal or 
environmental aging processes may be present. Materials such as solid, liquid and 
gaseous that are used for insulation purpose are imperfect and always contaminated. 
Most of the solid insulation has impurity in the form of air bubbles (void) which 
created a small fragile zone in the insulator during the manufacturing process and is a 
common source of PD. Due to the void, the insulation region is weakens resulting in 
the appearance of PDs with the application of high voltage. On the other hand, partial 
discharge inception voltage (PDIV) or also known as the breakdown voltage is the 
lowest voltage at which the PD events are detected. The PDIV due to PD in a void is 
a random phenomenon. The designing of an insulation system depends critically on 
the magnitude of this voltage. It is crucial to comprehend the property of the 
insulating materials for optimal solution in terms of insulating ability and costing. 
Therefore, accurate PD and PDIV models with the presence of void are highly needed 
to develop solid insulating materials with high breakdown strength. Lacking of these 
PD models will lead to difficulties in understanding the PD behavior and 
characteristics. As a result, assessing the insulation condition becomes a complicated 
process. In addition to that, an accurate artificial neural network (ANN) PD prediction 
system shall be the solution to help the electrical engineers in general and high voltage 
engineers particularly to develop a high quality insulation material that is more 
reliable and cost effective. This thesis presents an artificial intelligence based 
technique for partial discharge inception voltage (PDIV) prediction in a void of solid 
dielectric. This study involves the development of a MATLAB Simulink model for 
single void of solid dielectric for PD characterization. It also involves the 
development of hybrid ANN evolutionary programming (EP) for the prediction of 
PDIV of solid dielectric of different sizes of void. This study has also implemented an 
optimization technique using EP to improve the accuracy of the prediction system by 
finding an optimal number of learning rate and momentum constant. EP is an express 
search technique that is widely chosen to simplify the calculation process and also to 
fine tuning the result. The result of simulations has proven that the input signals such 
as supply voltage and supply voltage frequency are important for PD characterization. 
Comparative studies were done in term of the accuracy of the prediction system that 
was evaluated by the value of correlation coefficient, R. The result showed that the 
optimized ANN has able to produce a high value of R near to unity and the error was 
reduced tremendously. The convergence and generalization ability of the combined 
ANN-EP has improved outstandingly with the optimization process.
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