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Tab. 1 Vector selection rules for traversal optimization
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Predictive control of NPC-type three-level grid-connected

inverters with virtual space vector modulation

Liu Junzhi, Huang Jingtao, Yang Qing. Liu Shuai
(Electrical Engineering College, Henan University of Science and Technology. Luoyang 471023, China)

Abstract: To address the problem of large computation of traversal optimization of traditional finite set model predictive
control algorithm, an improved model predictive control method applied to NPC three-phase three-level grid-connected inverter
is proposed in this paper. Based on the mathematical model of NPC-type grid-connected inverter, the virtual space vector modu-
lation and the finite set model predictive control algorithm are combined to reconstruct the 27 basic voltage vectors into 19 vir-
tual voltage vectors by the virtual space vector modulation technique according to the neutral-point voltage balance control prin-
ciple. On the basis of the original sector division, new sectors are added as auxiliary sectors to reduce the number of traversal
optimization of model predictive control, thus reducing the amount of calculation of the system. At the same time, the neutral-
point voltage control of the NPC-type grid-connected inverter is implemented according to the virtual space vector modulation
technique, and the neutral-point voltage balance control can be omitted from the cost function of the model prediction control.
The simulation analysis on the NPC three-phase three-level grid-connected inverter system model shows that the algorithm pro-
posed in this paper can effectively reduce the amount of computation, realize the neutral-point voltage balance, and improve the
system dynamic performance and steady-state performance.
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