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Effects of Deadtime of Repetitive Square Wave Voltage on
Performance of Insulation for Inverter-fed Motors

GU Yanghao, WANG Peng, DONG Han, MA Shijin, QIN Yuwen
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to investigate the influences of dead time in power electronic pulse width modulation (PWM)
algorithm on the properties of insulation for inverter-fed motor, we built a repetitive pulse generator with 2—-10 us
of dead time using full-bridge solid-state switch and high speed and real time control technique. Under the bipolar
repetitive pulse voltage with 4 kV of peak to peak voltage and 5 kHz of frequency, the effect of repetitive square
wave voltage dead time on the partial discharge (PD) statistical characteristics and corona-resistant lifetime of in-
verter-fed motor insulation were investigated through turn to turn insulation tests and ultra-high frequency test. The
results show that the increase of dead time may significantly increase the attenuation effect of surface discharge at
the rising edge and falling edge of repetitive square wave, weakens the inhibition of surface charge reverse electric
field on discharge in discharge process. The number of discharge increases, and the electrical ageing of insulation
accelerates, which leads to the decrease of corona-resistant lifetime of turn to turn insulation for inverter-fed motor.
It is concluded that when adding dead time to protect the power device in designing power electric system, we
should pay attention to the effect of dead time on the accelerated ageing of insulation system in inverter-fed motor,
increase the insulation margin properly.
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Fig.1 The dead time schematic diagram
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Fig.2 The schematic of repetitive impulsive generator
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