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Hybrid Virtual Space Vector Modulation Strategy for Enhancing OQutput Voltage Waveform

Quality and Neutral Point Potential Dynamics in Three-level Inverters
ZHANG Xin, LIU Zeng, SONG Ying, WANG Xujie, LIU Jinjun

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract:

isting neutral-point potential control method based on virtual space vector modulation enhances the dynamic performance

Neutral-point potential balance is a prerequisite for the stable operation of a three-level inverter, and the ex-

of neutral-point potential control, however, it facilitates a degradation in the quality of output AC voltage waveforms dur-
ing the selection of switching vectors across sectors. To address this issue, this paper proposes a hybrid virtual space
vector modulation strategy that selects the corresponding neutral-point potential control mode according to the degree of
neutral-point potential offset. When the neutral-point potential offset is small, the vectors are selected in all sectors ac-
cording to the principle of the “nearest three vectors” to improve the output AC voltage waveform quality, with the
neutral-point potential stabilized through closed-loop control. Meanwhile, when the neutral-point potential deviation is
large, the small vectors in the sequence are screened, and the action time of the small vectors is increased to ensure that
the neutral-point potential control achieves expected response speed. The effectiveness and superiority of the proposed
modulation strategy are validated through experiments.

Key words: T-type neutral-point clamped three-level inverter; balance of neutral-point potential; virtual space vector

pulse width modulation; waveform quality optimization; hybrid modulation
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