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Effect of unipolar pulse width on PDIV of stator insulation in
random wound motors
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(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. Shanghai Ideal Automotive Technology Co., Ltd., Shanghai 201805, China)

Abstract: Partial discharge inception voltage (PDIV) detection is an essential test method for evaluating the insulation
performance of random wound inverter-fed motor stators. As an important parameter of pulse-width modulation voltage, the
effects of pulse width on the PDIV of interturn insulation and interphase insulation in random wound inverter-fed motors are
noteworthy. In this paper, the PDIV distribution laws of interturn insulation and interphase insulation in motor under
different pulse widths were studied in the frequency of 50 Hz, rise time of 75 ns, and pulse widths within of 0.5-20 ps. The
results show that when unipolar pulse square waves are input into random wound inverter-fed motors for PDIV testing, the
overall trend of PDIV decreases as the input pulse width increases. Due to the combined effect of overvoltage from the
rising and falling edges of short pulses, a turning point occurs in PDIV at a pulse width of 4 ps. It is necessary to consider
the effects of pulse width and overvoltage and select appropriate pulse widths to obtain conservative values of stator
insulation PDIV when conducting the PDIV test of interturn insulation and interphase insulation in random wound inverter-
fed motor under unipolar pulse.
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Fig.6  Analysis of interphase insulation discharge
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