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Abstract: The midpoint potential balance is a hot issue in the study of three-level neutral point clamped (NPC)
converters.Aiming at the problem that the efficiency optimization modulation strategy is affected by non-modulation
factors in the practical application so as to lead to the midpoint potential shift ,a three-level NPC converter based on
model predictive control (MPC) was proposed to control the midpoint potential. The midpoint potential selected a
suitable set of modulated waves in the efficiency optimization strategy, and performed closed-loop control on the
midpoint potential to achieve better control of the midpoint potential balance. Through simulation and experimental
verification, the proposed midpoint potential control strategy can actually solve the problem of midpoint potential
shift caused by non-modulation factors while ensuring system efficiency and output total harmonic distortion(THD)
meet the requirements.
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Fig.1  Main topology of a three-level NPC converter
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Fig. 2 DMWPWM strategy modulation wave waveforms
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