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Fig.2 Reconstruction method of capacitor voltage
value of sub-module in MMC
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Optimized capacitor voltage balancing method for real-time simulation of
MMC sub-module
FAN Qiang, WANG Le,FENG Moke, YU Yongjie,ZHAO Chengyong,XU Jianzhong
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: Aiming at the high space complexity of the parallel full comparison algorithm,an optimized capaci-
tor voltage balancing method for real-time simulation of MMC (Modular Multilevel Converter) sub-module is
proposed. The balancing strategy of grouping sorting is implemented in the aspect of sorting strategy of
sub-module capacitance voltage. Parallel full comparison algorithm is adopted to in-group sub-modules to
reduce sorting time. According to the calculated result of the defined energy balance coefficient, the inter-
group sub-modules are sorting to balance their capacitance voltage values. In addition,a reconstruction method
of sub-module capacitor voltage value is proposed to deal with the sorting problem of sub-modules with
the same capacitor voltage. A hybrid trigger mode combined by series and parallel triggering is proposed
to decouple the time consumed by the trigger pulse generation and the number of bridge leg sub-modules
of MMC in the aspect of trigger generation. The logic validity and engineering practicability of the opti-
mized capacitor voltage balancing method for real-time simulation of MMC sub-module are verified in
PSCAD / EMTDC simulation program and valve-level controller of the low power MMC physical prototype
platform. It is proved that the proposed method not only guarantees the low time complexity,but also reduces
the space complexity.

Key words: MMC; electric converters; time and space complexity; parallel full comparison algorithm; energy

balance coefficient;physical prototype
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