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Model Predictive Control Strategy for the U-Cell Topology Grid-connected Inverter
YANG Qingfeng
(School of Electrical Engineering, Shandong Vocational College of Industry, Zibo 255000, Shandong, China)

Abstract: A model predictive control (MPC) strategy was designed for the optimal control of a seven-level
U-Cell topology grid-connected inverter. Unlike traditional grid-connected inverter system, the new U-Cell
topology-based grid-connected inverter has an independent DC source and a set of capacitors as auxiliary DC loop.
Therefore, the MPC scheme capable of achieving multi-target control has obvious advantages, and the seven-level
voltage output can be realized by controlling the auxiliary capacitor voltage, and the inverter is controlled to
provide the required active and reactive power in accordance with the power quality requirements at the grid
connection point. The experiments were carried out with U-Cell topology inverter prototype. The experimental

results show that the system has fast and accurate dynamic response under DC voltage, power variation and power
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factor variation.
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Tab.1 ~ Switch state combination
N S, S, S, V.
1 1 0 0 V,=3E
2 1 0 1 V,=V,=2E
3 1 1 0 V,=E
4 1 1 1 0
5 0 0 0 0
6 0 0 1 ~V,=—E
7 0 1 0 V,-V,==2E
8 0 1 1 -V,=-3E
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Fig.2  MPC block diagram of the U-Cell topology inverter
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Tab.2  Switch state combination upgrade

PR S, S, Vi
1 1 0 V,=3E
2 1 -1 V,-V,=2E
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7 -1 0 -V,=-3E
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Fig.3 MPC algorithm flowchart of the U-Cell topology inverter
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Fig.4 Prediction error trend when parameter perturbation
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Fig.5 Experiment platform
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