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Abstract: Aiming at the problem of DC(Direct Current) fault clearing of MMC (Modular Multilevel Conver-
ter),a novel LSCCSM(Local Self-balancing Combined Capacitor SubModule) is proposed. The topology of SM
(SubModule) not only has the ability of fault self-clearing, but also can automatically realize the balance
of internal capacitance voltage of SM by using the switching of different working modes, that is,each novel
SM only needs one voltage sensor to monitor it. The MMC based on the novel SM in both normal state
and DC side short circuit fault state is simulated on MATLAB/Simulink platform. The simulative results
show that compared with the traditional N-level m-phase half-bridge MMC, which needs 2m(N-1) voltage
sensors and 2m current sensors,the number of voltage sensors and the number of voltage signals involved
in the control based on MMC with the proposed novel SM are reduced by half,which decreases the system
hardware cost, reduces the computational burden of controller and improves the stability of power system.
Meanwhile when short circuit fault occurs in DC side, the novel SM can not only block the current path
between AC side and the fault point because of the ability of fault self-clearing, but also realize the DC
fault blocking.

Key words: MMC; MMC SM;analysis of parallel process;conduction loss; DC fault blocking
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Fig.A1l Three operation modes of SM during normal conditions
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Fig.A2 Current path of LSCCSM during fault period
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