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Single-pole grounding protection method for multi-terminal

flexible DC transmission line based on zero-mode increment

YAN Renwu, ZHANG Guohe, LI Peigiang
(School of Electronic, Electrical Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The fault of the flexible DC system is usually a single-pole grounding fault. After the fault occurs,
the protection should isolate the fault line within a few milliseconds to avoid adversely affecting the entire
system. How to realize fast and reliable identification of the fault line is an important problem to be solved in
MTDC DC line protection. Firstly, the fault characteristics of the line after modulus decomposition are
analyzed. Secondly, the correlation of the zero-mode current increment at the protection installation at both
ends of the line and the direction of the zero-mode voltage increment are used to construct the integrated
protection criterion, and a single-pole grounding fault protection scheme based on zero-mode increment is
proposed. This method can complete fault identification within 1 ms after the fault occurs, and can accurately
perform identification under the 500 ) transition resistance, taking into account both speed and reliability.
Finally, the feasibility and superiority of the protection scheme are verified by simulation.
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Fig.1 Four-terminal flexible DC transmission system
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Fig.3 Current direction in normal operation
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Fig.4 Current direction when single-pole grounding

fault occurs
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Tab.2 Positive fault Spearman correlation coefficients
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Fig.6 Simulation waveform of positive grounding fault
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Fig.7 Simulation waveform of negative grounding fault
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Tab.3 Negative fault Spearman correlation coefficient
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Tab.4 Correlation coefficients and S values corresponding to different fault types
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Tab.5 Spearman correlation coefficients of zero-mode

current increment at both ends of the line
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