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PMSM Drive Control Strategy for Reducing DC Capacitance
LILi,LIAN Liming

(Mechanical and Electrical Engineering College, Xinxiang University, Xinxiang 453000, Henan, China)

Abstract: In order to reduce the harmonics of the grid current, the permanent magnet synchronous motor
(PMSM) driving system with rectifier circuit on the front end usually uses a passive filter, so the problem of LC
resonance and negative input impedance should be considered when reducing the DC link capacitor. In this regard,
an active damping control scheme was proposed, which suppressed the LC resonance by damping current control,
and could formulate the pole distribution of the PMSM driving system. The active damping control scheme was
realized by voltage commands and could overcome the limited bandwidth of the current controller. Compared to the
traditional virtual impedance methods, the active damping control scheme can accurately optimize the parameters
through the Bode diagrams. Finally, the effect of the active damping control scheme was verified by experiments.
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Fig.1 Motor driving system with preamp rectifier circuit
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Fig.2  Motor driving system with active damping control
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Fig.3  Block diagram of the motor driving system with i,
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Fig.4 Pole distribution of the system with proportional control
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Fig.5 Block diagram of the active damping control
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Fig.6  Realization of a voltage command generator
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Fig.8 Experimental waveforms without active damping control
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Fig.9 Experimental waveforms with active damping control
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