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Single-phase PWM Rectifier Based on Direct Current Control

LIU Xiangyu, WANG Rongjie, ZHOU Haifeng
(School of Marine Engineering, Jimei University, Xiamen 361021, China)

Abstract: Aiming at the problems of serious harmonic pollution and current phase lag in traditional PWM
rectifier, a double closed loop control strategy based on direct current control is proposed. The AC side voltage
feedforward link was added to the traditional double closed loop control strategy. In order to realize the sinu-
soidal AC side current, a virtual voltage with 90° difference between AC side voltage and AC side voltage was
fabricated, and the phase tracking of AC voltage was realized by phase-locked loop technology. The simulation
results show that the AC side can operate in unit power factor, the DC side voltage overshoot is small and the
output is stable, which indicates that the control strategy is reasonable and can be effectively controlled.

Keywords: PWM rectifier; Double closed loop control; AC side voltage feedforward; Unity-power factor
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Fig.1 Topology structure of single—phase PWM rectifier circuit ~ Fig.2 Single-phase PWM rectifier simplified circuit
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Fig.3 The whole control principle diagram of single—phase PWM rectifier circuit
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