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Mechanism and potential risk analysis of partial discharge and electrical
breakdown on enamelled wire insulation layer
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Abstract: In order to identify the potential risk of enamelled wire quality degradation, the influence of surface conductivity
on the electrical insulation performance of enamelled wire was studied, and the electrical breakdown law of enamelled wire
was also observed and analyzed. The results show that with the increase of surface conductivity of enamelled wire, the
partial discharge (PD) inception voltage decreases significantly. Most of the electrical breakdown does not occur at the
bonding position of enamelled wire, but randomly occurs at the weak points of electrical insulation at two adjacent
enamelled wire. In the process of production, transportation, and assembly of enameled wire, it is necessary to avoid surface

contact with salt substances, and control the environmental humidity during the assembly process, and avoid the surface
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charge transfer of insulating materials affecting the overall insulation performance of the motor.

Key words: enamelled wire; partial discharge; breakdown; failure mechanism; risk control
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Fig.3 Schematic diagram of enamelled circular line

breakdown point after breakdown voltage test
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Fig.4 Surface potential distribution of the insulating layer of
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Fig.6 Mechanism conjecture of the electric breakdown
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