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Fig.1 Simulation model for test
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Fig.2 Schematic diagram of test system
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Table 1 Parameters of overhead line

biileg BB/ (Q-km™)  HEA/(uF-km™) I/ (mH-km™)
Zy 0.23 0.0060 5.4749
R 0.17 0.0097 1.2096
T2 BEXESH
Table 2 Parameters of cable line

biileg BB/ (Q-km™)  HEA/(uF-km™)  HE/(mH-km™)
ERF 2.700 0.280 1.019

EF 0.270 0.339 0.255
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Fig.3 Comparison between simulation waveform
and output waveform of test system
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Fig.4 Comparison of transient amplitude-frequency
characteristic between simulation waveform
and output waveform of test system
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Fig.5 Results of faulty line selection based on
travelling wave for overhead line and cable line
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Fig.6 Results of faulty line selection based on travelling
wave for branch two points away from bus
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Table 3 Results of typical faulty line
selection based on transient signal
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Fig.7 Results of faulty line selection based
on transient current amplitude
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Fig.12 Calculative validity domains of travelling-wave
based method and transient-signal based method
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Fig.13 Calculative validity domains of travelling-wave
based method and transient-signal based method
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Experimental research on typical single-phase grounding line

selection methods of distribution network
JIANG Bo,DONG Xinzhou,SHI Shenxing

(State Key Lab of Control and Simulation of Power Systems and Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A test platform consisting of the transient travelling wave protection tester,broudband power
amplifiers and self-developed faulty line selection device is established to verify the performance of different
faulty line selection methods for the single-phase grounding fault in distribution network. The different fault
conditions and line structures are simulated and several typical faulty line selection methods tested. The
validity domain is given for different methods. Results show:the established test platform can effectively test
different faulty line selection methods;the method based on the travelling wave has obvious advantages,but
its reliability reduces when the fault occurs in the branch line or the initial fault phase is small;the
method based on the transient signal reduces its reliability when the transition resistance is large or the
initial fault phase is small. The combination of the travelling-wave based method and the transient-signal
based method can effectively improve the reliability of faulty line selection.

Key words: faulty line selection; electric power distribution; non-effectively grounded neutral; single-

phase grounding fault; travelling wave; transients; experiment
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