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MMC-HVDC line fault clearing and restart recovery strategy based on

the resistance energy-consuming branch
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Abstract: The modular multilevel converter (MMC) modification combined with the characteristics of DC circuit
breakers is one of the economical and feasible solutions to realize the DC fault clearing. Under the background, this
paper proposes a MMC modification program based on resistance energy-consuming branches. The scheme realizes
the rapid transfer and attenuation of the fault current through the mutual cooperation between the MMC and the addi-
tional ports and the resistance energy consumption branch of the line and the shut-off isolation branch. In addition,
this solution utilizes the current flowing through the switch module of line resistance energy-consuming branch to ac-
curately determine the fault type, and proposes a restart recovery strategy for the faulty line. Finally, a bipolar direct
current transmission (MMC-HVDC) system is established in PSCAD to verify the effectiveness of the proposed
scheme and the restart recovery strategy of faulty lines. The simulation results show that the proposed scheme has a
short fault clearing time and a small fault peak value, and the fault line restart process is stable and reliable.
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Figure 2 Equivalent diagram of MMC DC

fault clearing process
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Figure 3 Control sequence of system fault clearing process
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Figure 4 Equivalent diagram of valve side

short-circuit current attenuation
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Figure 5 Equivalent diagram of DC line

short-circuit current attenuation
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Figure 7 Equivalent diagram of system fault

clearance determination process
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Figure 11  Simulation waveform diagram of

DC fault clearing process
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reactive power on the rectifier side of the system
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