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Abstract: To meet the requirements of fast performance and reliability for multi-terminal modular multi-level
converter based high voltage direct current (MMC-HVDC) grid protection, a fault identification scheme based on the
characteristics of fault current component is proposed. First, the currents under faults inside and outside of a region are
analyzed by using the propagation process of the traveling wave component of fault current, and the inside and outside
faults are identified through the difference in changes in fault current. Second, the line-mode component is obtained by
decoupling the bipolar line, and the polarity of the line-mode component of fault current can be taken as a direction
criterion. Third, the calculated ratio between the averages of positive and negative fault currents is used to realize the
fault pole selection. A simulation model of multi-terminal MMC-HVDC transmission line is established in
PSCAD/EMTDC, and simulation results show that the proposed fault identification method can identify all kinds of
faults quickly and accurately only by using the single-terminal fault current characteristics without the need of
two-terminal communication, and it also has the capability of anti-overresistance, thereby satisfying the requirements
for MMC-HVDC transmission fault protection.
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150- ¥ 0.15 0.16 021 076  0.037
200-1E4% 0.09 0.13 007 1.86  0.022

&5 Lined THIETER(R=300 Q)
Tab. 5 Judgment resultsfor Line4 (R=300 Q)
s

B K,/kA  Ai, kA Aiy /KA K, A /kA
0-1E % 0.23 0.34 0.21 162 -0.210
25-% 022 0.31 0.30 1.03  -0.014
50-fafk 0.21 0.19 0.29 0.66  —0.150
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