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Direct Power Control for a Single—Phase
Low—Ripple PWM Rectifier

WANG Zhongjie' , TAO Wenbiao®, WANG Shuai’, YUAN Hui’, WANG Liang”, YU Hua’
(1. State Grid Shanxi Electric Power Company, Taiyuan 030021, China;
2. State Grid Shanxi Electric Power Research Institute, Taiyuan 030001, China)

Abstract; There is inevitable DC voltage fluctuate in the DC side of conventional single—phase PWM rectifiers.
The commonly used technique to decrease the DC voltage fluctuate is to use a paralleling electrolytic capacitor
with large capacity. In order to address the issue, a shunt active auxiliary circuit paralleled with the DC side of
conventional single—phase PWM rectifiers was used to decrease the fluctuation of DC bus voltage. In order to
realize direct power control in the low —ripple PWM rectifier, a direct power control strategy for the rectifier
circuit was realized by solving an index function, which could reflect the ability of active and reactive power
tracking. In addition, a direct power control for the auxiliary circuit was achieved by deducing the relationship
between the output current of auxiliary circuit and the input power of rectifier circuit. The simulation results show
that the proposed direct power control strategy can not only reduce the DC voltage fluctuate sharply and achieve a
unit power factor, but also decrease the setting time of DC voltage.
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