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Partial Discharge Diagnosis of Thermal Degradated PVC Cable
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Abstract: In this thesis, the partial discharge according to applied voltage and variations of cross—sectional area

and length of the conductor related to general condition for using cable was measured in order to study

degradation diagnosis for 2-Core cable of the PVC insulator used in industrial fields for other safety installations.

Also the thermal degradation conditions under various installation circumstances of cables were studied by

assuming degradation conditions with each different degradation rate (50%, 67%, 100%) such as variation in

degradated temperature, thermal exposure time, normal state, partially degradated state and overall degradated

state for thermal degradation diagnosis. The quantity of electric discharge (V-Q) according to applied voltage

was measured for measurement of inception voltage and extinction voltage. The quantity of electric discharge and

the number of electric discharge (Q-N) were measured with applied voltage kept constantly. In addition, pictures

were taken using SEM (scanning electron microscope) to compare the surface of external insulator to degradated

state of internal insulator according to thermal degradation temperature and also compare the surface of external

insulator to degradated surface state of internal insulator according exposure time of cables to thermal stress.
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Fig. 6. Q-N result for non-degradated cable (cable
length of 10 cm).
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Fig. 7. Q-N result for non-degradated cable (cable
length of 20 cm).
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Fig. 8. Q-N result for non-degradated cable (cable
length of 30 cm).
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Fig. 9. V-Q result for degradated cable at the rate of
50%(cable length of 20 cm).
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Fig. 10. V-Q result for degradated cable at the rate of
67% (cable length of 30 cm).
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Fig. 11. V-Q result for degradated cable at the rate of
100% (cable length of 30 cm).
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Fig. 12. Q-N result for degradated cable at the rate of
50% (cable length of 20 cm).
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Fig. 13. Q-N result for degradated cable at the rate of
67% (cable length of 30 cm).
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Fig. 14. Q-N result for degradated cable at the rate of
100% (cable length of 30 cm).
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non-degradated cable and degradated cable.
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Fig. 16. SEM image of PVC cable at the temperature of Fig 20. SEM image of outside insulator at the temperature
180C (End of Sheath) of 200°C (Sheath surface).

Fig. 21. SEM image of inside insulator at the temperature

Fig. 17. SEM image of outside insulator at the temperature of 200°C (Insulation surface).

of 180°C (Sheath surface).

Fig. 22. SEM image of PVC cable at the temperature of

Fig. 18. SEM image of inside insulator at the temperature of
220C (End of Sheath).

180°C (Insulation surface).

Fig. 19. SEM image of PVC cable at the temperature Fig. 23. SEM image of outside insulator at the temperature
of 200C (End of Sheath). of 220C (Sheath surface).
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Fig. 24. SEM image of inside insulator at the temperature
of 220C (Insulation surface).
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