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Faults Feature Analysis and Control Protection Strategies of Modular Multilevel Converter
Based High Voltage Direct Current
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Abstract: Short circuit faults usually occur in AC grid side of modular multilevel converter based high voltage direct
current (MMC-HVDC). AC voltage of fault points will reduce and lower the active power transmission capacity of the
end-terminal system, the power transmission of the wind farm-side substantially remains unaffected, the active power dif-
ference occurs between the sending and the receiving terminals, and the DC system voltage will continue to rise. In
addition, if part of the sub-module failure occurs, the converter will not work. Therefore, we first put forward that the
small and distributed unloading load which utilized the uniform control in DC side was installed in parallel to consume
power difference that MMC-HVDC could not be eliminated in order to maintain a constant voltage in DC side. Secondly,
we also analyzed the fault characteristics of the sub-module, and presented a control and protection strategy. Based on
PSCAD/EMTDC simulation, by consuming the excess energy in decentralized small unloading load, DC overvoltage can
be effectively suppressed, the flexible HVDC transmission system short-time operation can be ensured during the fault,
and the maximum power transmission can be maintained; the sub-module redundancy protection strategy can improve the
fault tolerant ability of the converter, does not affect the operation of the entire device due to the failure of one or a few
sub-module, to improve the reliability of the system.

Key words: flexible HYDC; modular multilevel converter(MMC); wind power grid; unloading load; faults feature;
control protection
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Fig. 1 System structure of three-terminal MMC-HVDC
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Fig.2 Circuit diagram of unloading load
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Fig.3 Control diagram of unloading load
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Fig.4 Control diagram of distributed unloading load
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short-circuit fault in AC grid
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Table 2  Simulation parameters of two-terminal MMC-HVDC
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Fig.6 Characteristics of sub-module fault
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Fig.8 Simulation effect after adding fault redundancy protection
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