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Voltage gradient location method for a small resistance grounding system considering phase offset

YU Xiaoyong, LI Kewen, WU Lifang, ZHANG Biyun
(Electric Power Research Institute of Guangxi Power Grid Corporation, Nanning 530023, China)

Abstract: There is a problem of the low reliability of power supply due to direct tripping of protection after a
single-phase grounding fault in a small resistance grounding system. Thus a voltage gradient location method taking into
account the phase offset is proposed. First, using the zero sequence current flow loop of a single-phase grounding fault in
small resistance grounding system, the zero sequence voltage amplitude distribution characteristics are analyzed when the
zero sequence voltage phase offset is ignored and when the zero sequence voltage phase offset is taken into account.
Secondly, for the case when the zero sequence voltage phase offset cannot be ignored, the distribution characteristics of
the relative amount of zero sequence voltage at any point of the fault line is analyzed by taking the zero sequence voltage
at the exit of the bus as the reference. Finally, on the basis of accurately obtaining the sector location results, a location
method based on the gradient of the relative amount of zero sequence voltage is proposed. Simulation results show that,
for overhead lines with typical parameters, compared with the traditional location method based on zero sequence voltage
amplitude gradient, the ranging accuracy is significantly improved by using the gradient of the relative amount of zero
sequence voltage.
This work is supported by the Science and Technology Project of China Southern Power Grid (No. GXKJXM?20222183).
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Fig. 1 Zero sequence current flow loop
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Fig. 2 Zero sequence voltage amplitude distribution

ignoring phase offset
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Fig. 3 Equivalent circuit diagram for unit distribution line
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Table 1 Typical line parameters
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Fig. 4 Zero sequence voltage phase change of the

line upstream of the fault point
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Fig. 5 Zero sequence voltage amplitude distribution

considering phase offset
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Fig. 6 Relative amount distribution of zero sequence voltage
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in resistance at the neutral point
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Fig. 9 Simulation circuit diagram for overhead line fault
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Table 2 Zero sequence voltage amplitude and relative

amount of each detection point
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Fig. 10 Simulation circuit diagram for cable fault
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Table 4 Location results with cable fault
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Fig. 11 Simulation circuit diagram when using the branch line

detection point information
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