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Fig.2 Equivalent circuit of single-phase MMC
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Fig.3 Equivalent circuit of circulating currents
of single-phase MMC system
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Fig.5 General control of single-phase MMC system
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Orthogonal virtual vector based circulating current reducing method
for single-phase MMC system
DING Ran',MEI Jun',ZHAO Jianfeng' ,GUAN Zhou', WU Xichun',YOU Jun',TIAN Jie®
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. Nanjing NR Electric Co.,Ltd. ,Nanjing 211102, China)

Abstract : The existing studies of MMC ( Modular Multilevel Converter) are mostly focused on three-phase systems. A
novel circulating current reducing method based on an orthogonal virtual vector is proposed for single-phase MMC
system. The inherent characteristics of single-phase MMC system are analyzed, a notch filter is used to obtain the
double frequency circulating current component,a 1/4 periodical delay is introduced to produce the orthogonal
virtual vector,and the circulating current is finally reduced by proportional-integral controllers. The proposed method
can not only significantly reduce the distortion of the arm current,but also decrease the instantaneous power fluctua-
tion of DC side and reduce the number and cost of measuring devices. Simulative and experimental results verify the
effectiveness of the proposed method.

Key words : modular multilevel converter;single-phase ; circulating current reduction ;orthogonal virtual vector
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