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MMUC circulation suppression optimization strategy based on

quasi-PI'R controller

CHEN Xiangfang,ZHANG Junmin
(College of Computer Science, South-Central Minzu University, Wuhan 430074, China)

Abstract The circulating current in Modular Multilevel Converters directly affects the losses and output power quality of
the converter. Since the traditional quasi-PR circulation suppressor has a bad suppression effect and slow adjustment time,
a suppression strategy based on a quasi-PI'R suppressor was studied. Firstly, the working characteristics and circulation
generation mechanism of MMC are analyzed, and the fractional-order integration link is introduced based on the quasi-PR
circulation suppressor to complete the suppressor structure design. Secondly, the whale algorithm is used to optimize the
fractional order parameter A to obtain the optimal value, and then analyze the system's stability. Finally, a simulation was
finished to compare and analyze the performance of PI, PR, and quasi PI'R circulation suppressors. The results showed
that the quasi PI'R suppressor was more effective in suppressing the second harmonic component of the circulation and
shortened the adjustment time, which verifies the effectiveness of the proposed suppression method. At the same time, the
impact of the entry time of the circulation suppressor on the circulation suppression effect was discussed.
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Tab.5 FFT analysis of bridge arm current and circulating current after

voltage surge
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Waveform of bridge arm current and circulating current under disturbance conditions
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Fig. 12 The suppression effect of circulation suppressors at different entry points
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Tab. 6 FFT analysis of bridge arm current and circulating current

after voltage surge
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