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Fig.4 P-Q operating region of circulating current elimination
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Power operating region analysis and circulating current switching
control strategy for MMC
LIN Huancheng, WANG Zhixin
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: Based on analyzing the dynamic characteristics and control mechanism of MMC ( Modular Multilevel Con-
verter) ,a method to determine the power operating region is proposed according to the system capacity , maximum
capacitor voltage ripple and maximum instantaneous modulation ratio. Based on the proposed method ,the power ope-
rating regions with circulating current elimination and circulating current injection strategies are compared under dif-
ferent sub-module capacitors. The proposed method can optimize the selection of sub-module capacitor parameters to
avoid excessive redundancy. Furthermore, a voltage-prediction based circulating current controller is proposed to
realize the optimal switching between different control modes at different operating points. The validity and effective-
ness of the proposed power operating region analysis method and circulating current swithching control strategy are
verified by the simulation study of a MMC system with 20 sub-modules per arm.
Key words ; modular multilevel converter;circulating current control ; power operating region ; capacitor voltage balan-

cing



