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Research on Neutral-point Potential of Three-level NPC Inverter
Based on Fuzzy Virtual Space Vector Modulation

LIU Yongchao, HUANG Yong, LI Xing, HUANG Bo
(School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039, China)

Abstract: Compared with the topology of a two-level inverter, the topology of a three-level neutral-point-clamped
(NPC) inverter has obvious advantages, such as resistance to higher voltage, higher efficiency, and less electromagnetic
interference. However, the unbalanced potential at the neutral-point is still an inherent problem. Accordingly, a new
method for controlling the neutral-point potential is proposed in this paper. Based on the strategy of virtual space vector
modulation, the sector is subdivided, the sequences of output voltage vectors are adjusted, and a fuzzy control factor that
allocates time is added; the effect of redundant vector pairs on the neutral-point potential can be offset, which reduces
the action time of medium vectors; the control factor properly allocates the action time for redundant vector pairs, thus
the shift of neutral-point voltage can be efficiently controlled. Simulation results verify the correctness and validity of the
proposed method.
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Fig.1 Topology of three-level inverter
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Fig.3 Timing diagram of for U, voltage vector in Sector 1
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