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Research and application of a modular multilevel rectifier based on CPS-SPWM

LIU Ximei, WANG Ning, ZHANG Shuobo
(College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266000, China)

Abstract: First, the principle and topology of an MMC rectifier are introduced. A mathematical model is established and
an example of phase A is taken to analyze its working principle intuitively. The working principle of a CPS-SPWM is
analyzed, and the MMC rectifier is modulated based on the CPS-SPWM. Secondly, the simulation model is built in
Matlab/Simulink. In terms of comprehensive control, the whole control flow chart is given first, and then the principle and
control method of the current and voltage closed-loop control, the bridge arm voltage balance control and the submodule
capacitance voltage stabilization control are respectively introduced. Finally, the mathematical model of circulation
generation is established, the principle of circulation generation is analyzed in detail, and the circulation suppression
controller is built according to the characteristics of circulation. The simulation results show that the control strategy can
control the system and the circulation suppression control has a good inhibitory effect on the circulation.
This work is supported by National Natural Science Foundation of China (No. 61803219).
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