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Model predictive three phase unbalance controlling strategy for split capacitor converter

AN Xiaoyu', ZHANG Tao', LI Yanyan', WANG Jun®, YONG Tao?, JIN Nan'
(1. School of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
2. Sanmenxia Power Supply Company, State Grid Henan Electric Power Company, Sanmenxia 472000, China)

Abstract: The paper aims to solve the problems of negative-sequence and zero-sequence current of the three-phase four-wire
power distribution system under three phase unbalance of a power grid. A model predictive current control strategy is
proposed which chooses a capacitor split converter as the research object. First, a prediction model of the inverter output
current under ff0 coordinates is constructed via coordinate transformation. Secondly, the zero-sequence reference current is
calculated directly using a reference compensation component detection method based on instantaneous reactive power
theory. Finally, the different voltage vectors output by the inverter are evaluated by applying the value function. The optimal
voltage vector which makes the value function a minimum is selected and then applied to the next sampling period to realize
target current compensation. The proposed control strategy effectively reduces the three-phase unbalance of the power grid,
compensates the zero-sequence current generated by three-phase load imbalance, and improves the power quality of the
power grid and system operation performance. The simulation and experimental results show the effectiveness of the
proposed control strategy under power grid imbalance.
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Fig. 1 Structure of split capacitor converter
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Fig. 3 Model predictive control structure of three-phase

four-wire capacitor split converter
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