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Research on DC-Link Capacitor Voltage Har monics Reduction of PWM
Rectifier Based on Carrier Phase-Shifting

WANG Na, SONG Wen-sheng, FENG Xiao-yun
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: In the paper, to reduce the DC-link capacitor voltage harmonics of dual-cascading PWM rectifier in electric traction AC drive
system, firstly, the theoretical design method of DC-link capacitor wasintroduced, then, the characteristic of high order harmonics of DC-link
voltage in the steady-state was derived, and DC link voltage ripple of the dual-cascading PWM with carrier phase-shifting technology was
analyzed in detail. The theoretical analysis showed that the high order ripples of DC-link voltage were mainly distributed around the twice
switching frequency, and the carrier phase-shifting technology could reduce these high order ripples to suppress the DC voltage ripple
coefficient. Therefore, the DC-link capacitor could be minimized based on traditional design method in combination with carrier phase-shifting
technology. Control methods with and without carrier phase-shifting technol ogy were compared in computer simulation and hardware-in-the-
loop(HIL) experiment system respectively, which showed the validity and effectiveness of theoretical analysis.
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