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Abstract: In a modular multilevel converter (MMC) system, there are numerous submodules, and switch faults
and voltage sensor faults occur frequently. Some of these faults share similar characteristics, which can affect the
system’s operation reliability. A joint diagnosis method for submodule IGBT open-circuit faults and voltage sensor
faults based on a sliding mode observer is proposed. First, a fault detection strategy is designed using the actual and
measured values of the MMC system’s arm voltage to detect faults in the MMC system and further achieve fault
localization at the arm level. On this basis, the sliding mode observer is used to perform online estimation of the
capacitor voltage within the faulted arm submodule, and the estimated values are compared with the measured values
for submodule-level fault localization. Finally, simulation results verify the effectiveness and robustness of the proposed
fault diagnosis algorithm.

Keywords: Modular multilevel converter (MMC) submodule; fault diagnosis, IGBT open-circuit fault; voltage
sensor fault; sliding mode observer
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Fig. 1 Schematic of MM C topology
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