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Analysis of Novel Series-connected Hybrid-legMMC

ZHANG Xi, YAO Jiang, ZHONG Qihao, LIU Guobing
(Dongguan Power Supply Bureau, Guangdong Power Grid Co., Ltd., Dongguan 523000, China)

Abstract: In a high-voltage flexible DC power transmission system, the modular multilevel converter (MMC) has
unique advantages. Compared with those of the ordinary MMC, the output voltage levels of a hybrid-leg MMC
(HL-MMC) consisting of submodules (SMs) and IGBT are doubled, the harmonic content of output voltage is reduced,
and the DC bus voltage utilization is also doubled under the condition of the same number of SMs. The
series-connected HL-MMC (SC-HL-MMC) is composed of three single-phase HL-MMCs, and its number of SMs is
reduced by 2/3 under the condition of the same DC bus voltage. To be equipped with a DC short-circuit fault-tolerant
capability, a hybrid SC-HL-MMC consisting of half bridge SMs (HBSMs) and full bridge SMs (FBSMs) is applied, and
the scheme of optimal ratio between FBSMs and HBSMs is analyzed to satisfy the short-circuit fault ride-through
requirement. To verify the performance of the proposed topology, a simulation model is built. Simulation results show
that the stable three-phase output voltage from the SC-HL-MMC contains less harmonic under the rated operation
condition, and it can block the short-circuit current rapidly under the DC short-circuit fault condition, thereby verify the
validity of this topology.

Keywords: Series-connected hybrid-leg modular multilevel converter (SC-HL-MMC); DC short-circuit fault;
flexible DC power transmission
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