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Research on model predictive current control of three-phase hybrid
converter based on variable index sliding mode

MA Hui, CHEN Weitao, YU Benling, ZHAO Junbo, XI Lei
(College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 710049, China)

Abstract; In order to reduce the input current distortion rate of a three-phase hybrid converter and im-
prove the robustness of the system to load variations, a model-predictive current control method based on
variable-exponential convergence law sliding mode control was proposed. First, a filter inductor was con-
nected in series at the front end of the passive converter to suppress the periodic distortion in the total in-
put current. Second, based on the system mathematical model, a variable exponential convergence law
sliding mode controller was designed for the outer voltage loop, which significantly improves the robust-
ness of the system against load disturbances. In the inner-loop control, a fast optimal three-vector model
prediction controller was designed for the active converter, which can determine the optimal vector combi-
nations with only two optimization searches and significantly reduces the computational complexity; and
an input voltage observation method based on the third-order extended state observer is designed for the

passive converter, which reduces the number of sensors used and effectively improves the quality of the
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input current at the same time. Finally, the prediction target of the active converter was set as the total

input current, which realizes the high-quality control of the total input current of the three-phase hybrid

converter.

Keywords : three-phase hybrid converter; model prediction control; sliding mode control ; variable expo-

nential reaching law; current distortion
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Fig.1 Topology of hybrid three-phase voltage converter

circuit
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Fig. 10 Phase input current and voltage waveform
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