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Leakage Protection Method Based on Double-terminal Residual Current Mutations
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Abstract: In order to overcome the defects of existing single-
terminal leakage protection methods, and focus on the
conveniences brought by the power distribution internet of
things technology, based on analyses of single-phase leakage
faults features in 0.4 kV LV (low voltage) distribution lines, this
paper proposes a leakage protection method based on double-
terminal residual current mutations, using the amplitudes of
the double-terminal residual current mutations of protected line
to construct the protection criteria. The protection acts when
double-terminal criteria both meet the requirements of respective
setting thresholds. The realization process and adaptability of
the method are given. This method comprehensively utilizes
the two terminal residual current information of protected
section, and can be realized based on the distribution internet
of things platform. It can effectively eliminate the influences of
unbalanced leakage current of line during normal operation and
other factors, reduce maloperation and improve the utilization
rates of protection. It doesn’t need multi-level protection
delay coordination and has fast action speed. It has low setting
thresholds and high sensitivity. The effectiveness of the method
is verified by MATLAB simulation and test recording.

Keywords: low voltage (LV) distribution system; leakage
fault; double-terminal; residual current; mutations; distribution
internet of things
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Fig. 1 Equivalent model of LV (low voltage) distribution system
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Fig. 2 LV distribution system architecture based on distribution
internet of things
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Table I  Simulation model parameters
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EFHE L, /(H-km') 2.481X107
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EJFHZ C /(F-km™) 12.71X107
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Fig. 6 Mutations of residual current at both ends of L, when 2 kQ
A-phase leakage fault occurs in F,
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Fig. 7 Mutations of residual current at both ends of L, when 2 kQ
A-phase leakage fault occurs in F,
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Table 2 Simulation results under different conditions of TT system
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