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Research on Harmonic Current Elimination Method of Single-phase PWM Rectifiers
GAO Ji-lei, ZHANG Ya-jing, LIN Fei, ZHENG Qiong-lin
Department of Electrical Engineering, Beijing Jiaotong University

Abstract: Single-phase PWM rectifiers have been widely used in the field of AC electric drives. They
have been playing important parts as main traction and power supply systems on board of electric
trains. However, they are also harmonic current sources for traction grids. The affections on grid current
caused by grid harmonic voltage and DC-link pulsating voltage was analyzed in this paper. The plug-in
repetitive control method combined with DC-link voltage N-order notch filters was proposed to solve the
problems. Design principles of current controller based on plug-in repetitive control have been given in
details. The effectiveness of the method to eliminate harmonic current caused by grid harmonic voltage
was analyzed in theory. For the affection of DC-link pulsating voltage, N-order notch filter was adopted
and the detailed description of Pl-controller + notch filter design criteria was given to make sure the
voltage loop stable. Experimental results verified the proposed method.
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