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DC line protection scheme for modular multilevel converter station
considering coordination of AC and DC sides
DAI Zhihui',ZHU Huijun',SU Huaibo',LIU Xueyan',JIN Liping’, CHEN Xi*
(1. Hebei Key Laboratory of Distributed Energy Storage and Microgrid,
North China Electric Power University, Baoding 071003, China;
2. State Grid Baoding Power Supply Company,Baoding 071000, China)
Abstract: In the protection of converter station, the coordination between AC and DC protections has not
been fully addressed, and the tripping speed of DC protection is not quick enough and the fault area is
difficult to be identified accurately. Therefore,an approach for discriminating AC and DC faults near MMC
(Modular Multilevel Converter) station is proposed based on characteristics of DC-side second harmonic
current and AC-side negative-sequence current before and after the blocking of MMC,which can effectively
distinguish AC faults from DC ones and determine the fault area. On this basis,a DC protection scheme
for MMC station considering the coordination between AC and DC side protections is proposed. Finally,
the feasibility of the AC / DC fault discrimination approach and the reliability of the DC protection scheme
considering the coordination between AC and DC side protections are verified by the PSCAD /EMTDC
model of a photovoltaic grid-connected system. Results demonstrate that the proposed approach can discrimi-
nate AC and DC faults while being slightly affected by the transition resistance.
Key words: modular multilevel converter;identification of AC and DC fault; relay protection; protection coordina-

tion ;second harmonic ; negative-sequence component
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Table C1 Parameters of grid-connection system of PV station
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HERE (MV + A) 5
IR Ty
Nk 0.05 p.u.
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Fig.D1 Waveforms of AC-side currents before and after AC and DC faults
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