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Influence of bipolar impulse parameters on PDIV of random wound
inverter-fed motor insulation

CHEN Junsheng', HE Mingpeng?, ZHANG Yue’, LIU Guoyong’, WU Dongtao', WANG Peng'

(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Dongfang Electric Machinery Co., Ltd., Deyang 618025, China)

Abstract: The differential bipolar repetitive impulsive voltage was used to simulate the impulse width modulated electrical
stress environment of inverter-fed motor. The effects of impulse width, dead zoon time, and impulse frequency on the partial
discharge inception voltage (PDIV) test results of enameled twisted pair wires and random wound inverter-fed motor stator
winding were studied. Based on the electric field distribution of insulation under bipolar impulsive voltage and gas discharge
theory, the influence mechanism of impulse voltage parameters on PDIV was analyzed. The results show that the impulse
width is correlated with the generation of initial electrons, leading to a negative correlation between PDIV test results and
impulse width. The changes in residual charges and spatial electric field distribution on the insulation surface caused by
short dead time may be a reason for the positive correlation between PDIV and dead time. Due to the weak influence of
impulse frequency on initial electron generation and electric field distribution, the correlation between PDIV and impulse
frequency is low.
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Fig.1 PDIV test platform under repetitive impulse voltage
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Fig.3 Schematic diagram of differential bipolar impulse

voltage generation
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Fig.5 Samples of enameled twisted pair wire
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Fig.6 Test wiring of interphase insulation
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Fig.11 Schematic diagram of surface charge and electric

field strength distribution of twisted pair wire
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