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Abstract A large number of series-connected submodules in a high-voltage modular multilevel
converter (MMC) system introduce a great challenge for real-time simulation. Though the simulation
efficiency of the MMC model can be improved by encapsulating equivalent model of the bridge arm or
the converter, the internal fault of the converter fails to be simulated by using existing encapsulated
equivalent model. Compared with off-line simulation tool, the interpolation calculation method cannot
be utilized in real-time digital simulator (RTDS), it is more difficult to simulate power electronic
devices, and has higher requirements on calculation speed and efficiency. To enhance the calculation
effectiveness while keeping the precision under various fault situation, a hybrid simulation model of
MMC arm combining the detailed and simplified equivalent models is proposed, which is implemented
by utilizing CBuilder in RTDS. The proposed model can be conveniently used to simulate various
internal faults of converters, bridge arms, and submodules with real-time calculation. The calculation
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precision and effectiveness of the proposed model are verified in RTDS.
Keywords: Modular multilevel converter, real-time digital simulation, hybrid simulation model of

bridge arm, simulation of fault
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Tab.1 Parameters of single terminal 21-level MMC
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Tab.2 Error of operating characteristic under normal
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P ALY ALEBEIE
FEYAHL PHIBAHLIE Ucwe (%) IR o p(PU) HHE Use(%)
0 0.470 8 0.008 4 2.076 4
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10 0.3723 0.001 4 1.3331
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20 0.246 6 0.002 4 2.2877

3 ERMNBIEEHEFELTHARIRE
Tab.3 Error of operating characteristic under bipolar fault
of DC system

EE A AR BRI E
THRERAHL P HEHIE Ucave ap(%) HUE Ugc(%) HLIR 1ac(%)

0 0.220 1 0.576 1 0.392 2

5 0.209 8 05743 0.406 7

10 0.224 6 0.472 9 0.370 8

15 0.217 2 0.471 4 0.385 6
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Tab.4 Error of operating characteristic under DC positive
pole to ground fault

TEANAERL A MRS HWIEWR A ML
TR L FHE L Ucae ap(%)  HIE Up(%) LI ibr_ap(pU)
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