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Capacitor ripple voltage suppression strategy based on proportional repetitive
control for an MMC-SST submodule

WANG Yaogiang"? JIA Xianyi "% LAI Jinmu"?, CHEN Tianjin**, LU Zhongtao’, LIANG Jun"°
(1. School of Electrical and Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Engineering
Research Center of Power Electronics and Power Systems, Zhengzhou 450001, China; 3. XJ Power Co., Ltd., Xuchang 461000,
China; 4. Henan Key Laboratory of Intelligent Charging Technology, Xuchang 461000, China; 5. State Grid Hulunbuir Power
Supply Company, Hulunbuir 021000, China; 6. School of Engineering, Cardiff University, Cardiff CF24 3AA, UK)

Abstract: The modular multilevel converter based solid-state transformer (MMC-SST) is a crucial piece of equipment for
enabling flexible interconnection and multi-directional energy flow in hybrid AC/DC distribution networks. There is a
problem of excessive capacitor ripple voltage in the input stage MMC submodule leading to an increase in device size and
cost. Thus an improved ripple voltage suppression strategy based on proportional repetitive control (PRC) for the
MMC-SST is proposed. First, the adjusted phase shift angle of power is obtained using a capacitor voltage closed-loop
based on PRC. Then, the ripple power of the submodule capacitor is transmitted to the low-voltage DC bus through a dual
active bridge converter (DAB), effectively suppressing the ripple voltage of the MMC submodule at various frequencies
and achieving the goal of reducing the capacitance value. Finally, simulation shows that MMC-SST submodule capacitor
ripple voltage suppression strategy based on PRC has good ripple voltage suppression ability in conditions of symmetrical
or asymmetrical grid side voltage.
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Table 2 Control parameters
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Table 3 Main parameter design of high-frequency

transformer and submodule capacitor
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