


CHAPTER I 

INTRODUCTION 

1.1 Introduction 

In high voltage engineering or its applications, insulation is the most 

important part to prevent the flow of current to undesired paths. The dielectric 

strength and electrical field strength are key properties of insulating material and 

they become the major factors that determine insulation failure [I -2]. Insulation 

technology is still undergoing continuous development and improvement, from 

conventional ceramic type since the early 1900s, until the recent development of a 

new insulation breed using non-ceramic or polymeric composite materials [3]. 

Common applications for polymeric type of composite for high voltage 

outdoor insulation include cable termination, surge arresters, insulators, bus bar 

insulation and bushing. Currently, the most common polymeric material for high 

voltage outdoor insulation application are made from silicone rubber (SIR), ethylene 

propylene monomer (EPM), ethylene propylene diene monomer (EPDM), ethylene 

vinyl acetate (EVA) and composite of SIR and EPDM or EPM [ 4-5]. 

The main factor for the increasing number of polymeric insulation accepted 

by the user and electrical power utilities is because of its advantages compared to 

traditional ceramic insulation. Among them are low surface energy and good 

hydrophobicity surface properties [5-6]. 
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Since polymeric composite insulations were accepted, a large number of significant 

studies and research activities for improvement on its performance had been made. These 

studies and research activities can be summarized into several parts such as; the 

development and performance of newly polymeric materials, the understanding of 

deterioration due to chemical, electrical and mechanical stresses, the proper dimensioning, 

design and manufacturing process of the polymeric composite materials; and the 

development of practical testing, monitoring, reliability methods of measuring and service 

performance [3]. 

One of the key indicators widely employed to determine the performance of 

polymeric insulation either in service or accelerated ageing laboratory test is by investigating 

their leakage current (LC) signal. Leakage current (LC) signal provides information of the 

polymeric insulation surface condition and the pollution severity [16]. It is also the most 

efficient technique because it can be monitored online or offline and this technique has been 

studied and confirmed by a special task force of the IEEE Working Group on Contamination 

of Non-ceramic Insulators [ 17]. The information of magnitude, harmonics content and 

discharge duration of LC signal has a strong correlation on the surface condition and 

degradation of polymeric material. For this purpose, Fernando and Gubanski [18] have 

discussed several methods to evaluate and predict materials performance based on LC 

measurements and one of them is the tracking and erosion test (TERT) using incline plane 

test set-up. 

In this research work, for surface condition evaluation, a practical laboratory surface 

LC monitoring system associated with BS EN 60587:2007- erosion and tracking test is 

employed. Then, LC parameters are used as diagnostic tools to study and predict insulation 

material surface conditions under electrical stress. The new analytical method with a total 

frequency component of LC using time-frequency distribution (TFD) technique under 

surface discharge activity is adopted. It was shown that this new analytical method is useful 

to reveal the polymeric insulating surface condition. Referring to the rules based value, the 

classification of polymeric insulation material surface condition state and its severity could 

be determined instantaneously. 














































