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A Novel Adaptive Dead-time Compensation Strategy for VSI
ZHOU Huawei, WEN Xuhui, ZHAO Feng, ZHANG Jian, GUO Xinhua
Institute of Electrical Engineering Chinese Academy of Sciences

Abstract:

The dead-time effects of voltage source inverter (VSI) in low-frequency and light-load conditions causes voltage and
current distortions, zero-current clamping effects, etc. To solve the problems, the dead-time and zero-current clamping
effects were analyzed, and then a novel adaptive dead-time compensation algorithm was proposed. The proposed
algorithm avoids the difficulty in the phase current polarity check. The compensation dead-time is obtained from the PI
regulator results of the g-axis disturbance voltage. Based on the traditional space vector pulse width modulation (SVPWM),
the compensation dead-time is distributed to compensate the effective time of the two non-zero space voltage vectors
according to their ratio in every pulse width modulation (PWM) period. Experimental results show that by using the
proposed method, the current harmonics are significantly reduced and the zero-current clamping effects are also
restrained at low speed.
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