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This study has dealt with a modular multilevel converter (MMC) that is considered as
one of the next-generation multilevel converters with a focus on its applications to
medium-voltage motor drives. The study has shown that the MMC can operate without
using any dc-link capacitors connected between the common dc terminals. Moreover, it has
proposed a control method to achieve stable operation at low speed without inducing any
overvoltage and/or overcurrent. Moreover, a stable startup from the standstill to the
nominal speed has been achieved by applying the common-mode voltage injection method

developed in this study. The validity of the motor drive has been confirmed by experiment
using a 400-V, 15-kW downscaled model.
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(a) Waveforms at the motor side.
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(b) Waveforms at the supply side.
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