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A Dual Cooperative Optimization for Optimal Redundancy Quantity of
MMC Submodules of Flexible Controller
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Abstract: The failure of modular multilevel converter (MMC) submodules in the flexible direct current
(DC) system affects the normal operation of the system, and the mutual restriction of reliability and
economy is one of the key issues of MMC redundancy configuration optimization. A multi-objective
optimization function of MMC reliability and economy mathematical model with redundant submodules was
established. Based on the weight coefficient and NSGAII multi-objective optimization methods, a dual
collaborative optimization for redundancy quantity of flexible controller was proposed. Combining the
advantages of the two methods, the intersection of the two optimization results was calculated under the
same redundancy quantity selection preference. A model based on a DC project in a flexible station area of
Nanjing was built in MATLAB. The simulation results prove that the proposed method can not only meet
the reliability of the flexible DC system, but also significantly improve the economy. It provides ideas for

redundancy quantity of MMC submodules in the actual flexible DC project.
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Fig. 2 Flow chart of NSGAII multi-objective optimization algorithm
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