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Fig.3 Operating mode of converter when D>0.5
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Model predictive control method for Boost three-level converter

JIA Zhidong' ,JIANG Jiuchun', LIN Hongtao' ,CHENG Long', WANG Xinghua®
(1. National Active Distribution Network Technology Research Center, Beijing Jiaotong University, Beijing 100044, China;
2. CRRC Tangshan Co.,Ltd.,Tangshan 063035, China)

Abstract ; Compared with the traditional double closed-loops control, MPC ( Model Predictive Control) is widely used
in the control of DC-DC converters because of its advantages such as fast dynamic response,no PI parameters and
additive system state variables constraints. However, FCS-MPC ( Finite Control Set-Model Predictive Control) method
is generally used in most researches,which has no fixed switching frequency. Therefore,in view of Boost three-level
converters, a fixed switching frequency control method based on CCS-MPC ( Continuous Control Set-Model Predictive
Control ) is proposed, by which two control objectives including output voltage control and balance control of output-
side neutral point potential can be achieved. At the same time ,the proposed method ensures that there are no weigh-
ting factors in the cost function, which simplifies the controller parameter designing. Finally,the simulation and ex-
periment are carried out by MATLAB/Simulink software and the dSPACE real-time simulation system. The results
prove the correctness of the theoretical analysis.

Key words: model predictive control; Boost three-level converter; continuous control set; neutral point potential ;

switching frequency



