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ABSTRACT 
In the high voltage (HV) electrical power system, a variety of solid, 

liquid and gaseous materials are used for insulation purposes to protect 
incipient faults within the HV power equipment. Among these, solid 
insulation is widely used for high voltage equipment in high voltage power 
systems. Most insulation materials are not perfect in all respects and 
always contain some impurities. In high voltage (HV) electrical equipment, 
the quality of the insulation plays a very important role. Continued growth 
in the power system has provided the opportunity to protect equipment 
for healthy operation throughout its useful life.

  
1. INTRODUCTION 
 
Insulation faults arise from the presence of partial discharges in high-voltage power equipment. Due to partial 

discharges, the properties of such insulators deteriorate enormously. Therefore, controlling high voltage insulation 
and safe handling is the most important priority of power engineers to keep high voltage power equipment in healthy 
condition. Partial discharges are always caused by a poor and empty conductor profile in high voltage equipment. 
Because of the above, describe the reasons why partial discharge detection and measurement is necessary to predict 
damage to equipment insulation and ensure long-term operation of high-voltage electrical equipment. In most high-
voltage (HV) equipment, the equipment is made of different types of high-quality insulation to protect against high-
voltage trees. 

Due to degradation of insulation material in power system equipment, other equipment tends to be less efficient. 
In high voltage power equipment, different types of materials such as solid, gaseous and liquid and a combination of 
those materials are used for insulation purposes. In this work, we are studying and analyzing partial discharges for 
different types of insulating materials. 

A variety of solids, gases, liquids, and combinations of these materials are used as insulation in high-voltage 
equipment. Among them, solid insulation, such as epoxy resin, is widely used, not only as a component of complex 
insulation systems, such as the insulation of rotating HV machines, but also in internal insulators, transformers, and 
various high-voltage equipment. Accessing the quality of this insulation is a challenging task for power engineers, 
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while the same power equipment has been operating under high voltage for a long time. The quality of such 
insulation plays an important role in high-voltage power equipment in quality assessment. 

 

 
Figure 1: Partial discharge in void 

 

 
Figure 2: Capacitance model in solid insulation 

 

 
Figure 3: Partial discharge measuring circuit with capacitance 

 

 
Figure 4: Partial discharge measuring circuit with capacitance and ia,ib,ic and if 
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2. CONCLUSION 
 
The breakdowns of electrical equipment occur due to the degradation of the insulating material, the 

measurement of partial discharges is very necessary for the correct operation of electrical equipment. In high voltage 
power equipment, insulation failure occurs due to the presence of partial discharges within the sample enclosed in 
vacuum. For all these reasons, the detection and measurement of partial discharges is necessary for better and 
reliable operation and increases the useful life of the insulation of high voltage electrical equipment. 
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