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Model predictive control of modular multilevel converter
based on loop optimization

ZHANG Hong, GE De-chu, BAI Yang
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract : Modular Multilevel Converter (MMC) is one of the most promising topologies in HVDC system. For tra-
ditional control theory of MMC excessively relying on accuracy of model and complex parameters tuning, as well as
an amount of computation and lacking of accuracy in MMC traditional model predictive control ( MPC), an im-
proved MPC algorithm based on loop optimization is proposed, in which by optimizing multiple objectives, tracking
AC current, suppressing circulating current , balancing SM voltage and optimizing switching frequency are achieved.
The algorithm takes the good control effect into account and improves operation efficiency. A back-to-back MMC-
HVDC system model is established in the Matlab/Simulink environment, and the results show that the proposed
strategy can reduce 99. 97% of the calculation work and improve the precision, and the effect is better with the in-
crease of the numbers of SM especially. The new method is suitable for the characteristics of high voltage and large
conveying capacity of application, and it is applicable to MMC flexible expansion characteristics. Compared with
traditional MPC method, the proposed strategy is more practical.

Key words: modular multilevel converter; model predictive control ; circulating current suppression ; capacitor volt-

age balance ;loop optimization



