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Study of Vector-Controlled Permanent Magnét Synchronous Motor

at Low Speed and Light Load

Wu Maogang Zhao Rongxiang Tang Xinzhou
(Zhejiang University Hangzhou 310027 China)

Abstract Novel dead-time effect weakening methods for a voltage-fed space vector pulse width
modulation (SVPWM) inverter are presented. Error voltage vector generated by dead-time, switching
devices turn-on and turn-off time are introduced. Weakening methods that consist of decreasing carrier
frequency and decreasing direct current bus voltage are educed. The flux linkage distortion and torque
ripples caused by decreasing carrier frequency are analyzed. In order to make current waveform
continue so that detect 3-phase current polarities, the stator field current component is increased when
the motor operated at no load; By using the current vector angle, dead-time compensation is performed.
Simulation results show that torque ripples are enlarged at lower carrier frequency. Experimental results
verify that the proposed weakening methods can decrease effectively motor speed., and the
compensation approach can improve effectively current waveform.

Keywords: Dead-time effect, error voltage vector, torque ripple, permanent magnet synchronous
motor (PMSM)
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Fig.5 Modulation waveform
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Fig.6 Start torque waveform
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