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I ntroduction
a. Terminology

The most common cause of insulation failure is the presence of discharges either within
the voids in the insulation of over the surface of the insulation. The probability of failure will be
greatly reduced if such discharges could be eliminated at the normal working voltage. Then,
failure can occur as aresult of thermal or electrochemical deterioration of the insulation.

In high voltage terminology, one differentiate, one differentiates between a “complete”
and an “incomplete” breakdown of the insulation stressed by voltage application. During
“complete” breakdown, the insulation collapses, resulting in “partial discharges’. The still
healthy portion of the insulation can withstand the voltage stress. Since such breakdown occurs,
as a rule, in a gaseous dielectric, it is referred to as partial discharge (PD) based on the
terminology of “gas discharges”.

Partial discharges occurring in gases around electrodes of small radius of curvature and
those on the surface of solid insulating materials are known as external partial discharges. On
the other hand, one speaks of internal partial discharges if gas discharges occur as partial
breakdown in solid or liquid insulating materias. Fig. 1 is a compilation of all the concepts from
the view point that partial breakdown serves as a common indicator of externa aswell as internal

partial discharges.
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Figure 1 Terminology
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b. Polymeric Material
Polymers consist of long-chain macromolecules with repeating monomer (or mer) units,
an idea first proposed by the Nobel laureate Hermann Staudinger in 1920 and which laid the
foundation for systematic polymer synthesis. A polymer is usually named by putting the prefix
‘poly-" in front of the name of the monomer from which it is derived. For example the monomer

ethylene is the repeated monomer in polyethylene.
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Figure 2 Chemical structure of polyethylene

Polymer can be classified into three groups, namely thermo plastics molding compound
(acrylic, nylon, polypropylene, etc), thermosetting molding compound (epoxy, polyester, etc),
and extrusion compound (polyethylene, PV C, silicone rubber, etc).

Problem Statement

Polymeric materias are widely used as insulator in electrical power apparatuses due to having
good electrical, economical and mechanical properties. However, because of an organic
substance, polymeric materia relatively easy affected by environmental condition, such as,
temperature, humidity, chemical and radiations. Partia discharge is one of the source will affect

the performance of polymeric material

Students are required to investigate the surface discharge characteristics of different type of

polymeric materials under DC voltage.
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Trigger
Partial discharge (PD) characteristic parameter can be grouped as follows:
- parameters of theindividual PD current pulse (waveform and charge)
- parameters of thetrain of PD current pulse (PD current and PD pulse repetition rate)
- parameter of the train of PD current pulses together with temporally assigned

instantaneous value of high voltage (PD energy and PD power)

1. How do you detect the partia discharge phenomena on dielectric material (parameter,
equipment, etc)?

2. How do you investigate the surface discharge characteristic on polymeric materials (electrode
arrangement, experimental setup, etc)

3. What istherelation of partial discharge and deterioration of polymeric materials?

4. What factors influence the surface discharge activities on polymeric materials so that the

performance of polymeric material can be maintained in a good condition?
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