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Abstract
In this paper, we are studying about partial discharge of insulator with various parameters
simulated in MATLAB. There are many types of insulator available in markets which have some
impurities. The partial discharges are occurred due to presence of air impurity or void in the
insulating material. The insulation failure occurs in high voltage power equipment’s due to Partial
discharges, which readily generates at void or rough conductor profiles of equipment’s.
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1. Introduction
A discharge that only bridges part of the space between two conducting elements. Partial Discharge
is one of the predominant drivers of long-term degradation and eventual failure of electrical
insulation. The PD energy dissipates mostly as heat, but also as sound and light. Insulation
materials degrade when overheated. Although the partial discharge energy can be small, it can take
place in the same location hundreds or thousands of times per second. The effect of partial
discharge is severe to the insulation system of high voltage power equipment. Damage of
insulation occurs due to generation of partial discharge and the conductive properties of the
insulating material rises due to chemical changes in the dielectrics such as inorganic and organic.
The polymers are organic dielectrics. Partial discharges generate the energy in the form of heat
and the heat energy is the main reason for degradation of the insulation. Therefore, these effects
are known as thermal effect on insulating material.
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2. Results and Discussion
The capacitance value for epoxy resin (ɛr=3.4) as Ca = 5.2×10-12 F, Cb=4.2×10-13 F and Cc = 2.8×1014
F is used for simulation in MATLAB. We are used the parameter is used in Simulink model after
that we are finding out the value of partial discharge as 6 X 10-4 PD amplitude (V) shown in
figure.2, when applied A.C. Voltage source as 11 X103 (V) using of capacitance value as 0.33 X106
F. After that we are finding out the value of partial discharge as 3 X 10-3 PD amplitude (V) shown
in figure.3, when applied A.C. Voltage source as 11 X103 (V) using of capacitance value as 0.47
X10-6 F. In this way, the value of partial discharge is low using of capacitance value as 0.47 X106
F, which is best result.
The capacitance value for vulcanized fibres (ɛr=2.5) as Ca = 5.0×10-12 F, Cb=4.1×10-13 F and Cc =
2.8×10-14F is used for simulation in MATLAB. We are used the parameter is used in Simulink
model after that we are finding out the value of partial discharge as 5X 10-4 PD amplitude (V)
shown in figure.4, when applied A.C. Voltage source as 11 X103 (V) using of capacitance value
as 0.33 X10-6 F. After that we are finding out the value of partial discharge as 2 X 10-3 PD
amplitude (V) shown in figure.5, when applied A.C. Voltage source as 11 X103 (V) using of
capacitance value as 0.47 X10-6 F. In this way, the value of partial discharge is low using of
capacitance value as 0.47 X10-6 F, which is best result.
The capacitance value for polyethylene (ɛr=2.2) as Ca = 4.9×10-12 F , Cb=3.9×10-13 F and Cc =
2.8×10-14F is used for simulation in MATLAB. We are used the parameter is used in Simulink
model after that we are finding out the value of partial discharge as 4.8X 10-4 PD amplitude (V)
shown in figure.6, when applied A.C. Voltage source as 11 X103 (V) using of capacitance value
as 0.33 X10-6 F. After that we are finding out the value of partial discharge as 2.5 X 10-3 PD
amplitude (V) shown in figure.7, when applied A.C. Voltage source as 11 X103 (V) using of
capacitance value as 0.47 X10-6 F. In this way, the value of partial discharge is low using of
capacitance value as 0.47 X10-6 F, which is best result.

Figure 1: MATLAB Simulink model for PD measurement Parameters
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Figure 2: Value of partial discharge

Figure 3: Value of partial discharge

Figure 4: Value of partial discharge
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Figure 5: Value of partial discharge

Figure 6: Value of partial discharge

Figure 7: Value of partial discharge
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3. Conclusion
In this paper, three insulating material are considered such as epoxy resin (ɛr=3.4), vulcanized fibres
(ɛr=2.5) and polyethylene (ɛr=2.2), which have different relative permittivity (ɛr). We are also used
the different types of capacitor, the value of capacitance value are 0.33 X10-6 F, 0.47 X10-6 F in
Simulink model, after that we are finding out the different value of partial discharge. The
capacitance value for vulcanized fibres (ɛr=2.5) as Ca = 5.0×10-12 F, Cb=4.1×10-13 F and Cc =
2.8×10-14F is used for simulation in MATLAB. we are finding out the value of partial discharge
as 2 X 10-3 PD amplitude (V) shown in figure.5, when applied A.C. Voltage source as 11 X103 (V)
using of capacitance value as 0.47 X10-6 F. In this way, the value of partial discharge is low using
of capacitance value as 0.47 X10-6 F, which is best result.
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