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Fig.1 Topology of three-phase PWM rectifier
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Model Predictive Control of PWM Rectifiers Based on Dynamic Component
Optimization of Input-port Voltage

XIA Wenjing, LIU Bi, WANG Song, FENG Xiaoyun
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: In order to improve the dynamic response speed and control accuracy of three-phase voltage source pulse width
modulation (PWM) rectifiers, this paper proposes a model predictive power control (MPPC) algorithm based on dynamic
component optimization of input-port voltage. Firstly, a power mathematical model of three-phase PWM rectifiers is built in dg
rotating frame, and the working principle of the conventional direct power control (DPC) based on proportional-integral (PI)
controller is analyzed. Then, from the perspective of dynamic component optimization of input-port voltage, this paper uses the
model predictive control idea to predict the optimal dynamic component through the evaluation function, to overcome the
drawbacks of the inner-loop power-based PI controllers in PI-DPC, such as complicated parameter design and slow dynamic
response. The proposed MPPC scheme can achieve fast dynamic response and high control precision, while avoiding the use of the
inner-loop power-based PI controllers. Finally, the proposed MPPC and PI-DPC schemes are compared in hardware-in-loop
experiment platform, and the experimental results have verified the validity and effectiveness of the proposed algorithm.
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