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Fig.2 Outlets of system ineffectively
grounded at neutral point
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Fig.6 Three-phase voltages and currents of
faulty system ungrounded at neutral point
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Faulty line detection based on incremental impedance theory
ZHU Ke ,XU Wen-yuan

(School of Electrical Engineering,Shandong University,jinan 250061 ,China)
Abstract: Based on incremental impedance theory,a method of single-phase grounding line detection
for power systems ineffectively grounded at neutral point is proposed,which applies the incremental
impedance as criterion. The transient disturbance produced by the single - phase grounding fault is
used to estimate the incremental impedance of normal side. If the grounding point is at upstream
side of measuring point,the measured incremental impedance is the equivalent impedance of
downstream side;if it is at down side,the measured incremental impedance is the negative of the
equivalent impedance of upstream side. Equivalent sequence network is used to demonstrate that the
zero - sequence incremental impedance is more sensitive for faulty line detection. The detection
criteria  of systems ungrounded and resonantly grounded at neutral point are set based on
fundamental and 5th hamonic zero-sequence incremental impedances respectively. Simulation and lab
experiments prove that,the proposed method is effective with clear physical concept and easy
implementation.
Key words: incremental impedance; ineffectively grounded system; ungrounded system; resonantly

grounded system; faulty line detection



