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Simplified space vector modulation method for three-phase
MMUC based on module grouping

HU Cungang, XU Wanlun, YANG Weiye, LIU Bi
(School of Electrical Engineering and Automation, Anhui University, Hefei 230601, China)

Abstract : For modular multilevel converters (MMC) , the vector selection and switching sequence design
of the space vector pulse-width modulation (SVPWM) algorithm are highly complex. To address this is-
sue, a simplified SVPWM method for three-phase MMC was proposed based on a submodule grouping
scheme. First, the MMC system was divided into multiple virtual subunits according to predefined group-
ing rules, thereby transforming system-level modulation into subunit-level control. Second, for each virtu-
al subunit, an appropriate voltage vector was selected within the operational region of the phase reference
voltage vector, and its corresponding duration time was optimized. Simultaneously, a switching sequence
for the selected voltage vectors was designed to ensure voltage balance among submodules, bridge arms,
and phases. Finally, the feasibility and effectiveness of the proposed algorithm were validated. Simulation
and experimental results demonstrate that the proposed SVPWM method not only maintains excellent out-
put performance of the MMC but also significantly simplifies the processes of vector selection and time

calculation.
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Fig.13 Waveform diagram of experimental results
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Table 8 Capacitance voltage ripple and circulating

current
WV TEHRHLR/ A R R/ %
i fijfk fege  fiife
150 1.8~3 0.5~1.4 3.6 2
450 3.7~6.5 1.5~3.2 3.76 2.3
600 4.9~8 2.3~4.8 3.5 2.25
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Table 9 Control algorithm execution time
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