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A distribution network fault line selection method based on

zero-sequence current envelope fitting slope

ZHAOQO Jianwen, FAN Wenlu, HU Yujia

(School of Electrical and Control Engineering,Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: When a high-resistance ground fault occurs in the distribution network, the traditional route selection meth-
od is not sufficiently reliable. The difference of transient zero-sequence current under the condition of high resistance
grounding while between the normal operated and fault lines is analyzed. The major difference is that the slopes of the
corresponding trends of those two types of current are opposite. Therefore,a fault line selection method based on the
slope of transient zero-sequence current envelope curve fitting is proposed. Firstly,the envelope curve of the transient
zero-sequence current is obtained by the Newton interpolation algorithm,and then the fitting slope of each curve is cal-
culated by the variable forgetting factor recursive least square method,and the resulting positive and negative charac-
teristics of the slope values fitted by the envelope curves of the operating and the fault line can be utilized to construct
the proposed fault line selection criterion. A large number of simulation results show that the route selection method
proposed in this paper is suitable for various fault conditions.
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Figure 1 Single-phase ground fault equivalent circuit of

resonant grounding system in a distribution network
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Figure 2 Transient equivalent circuit of single-phase ground

fault point in a resonance grounding system
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Figure 3 Transient zero-sequence current of each branch
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Figure 4 The flow chart of fault line selection method
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Table 2 Fault line selection results of different

transition resistances(¢=30",P=10%.1Ly))

R,/Q K=[Fkikssksski] PR 4k
100 [604.56,1 361.70,—2 385.65,721.61] Ls
500 [46.78,176.11,—299.76,87. 98] Ls
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Table 3 Fault line selection results of different

fault angles(R,=1 000 Q. P=10%,L,,)

SD/(O) K:[/Z1s/\’27}\337/\’1j liéféﬁﬁ%
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30 [43.05.98.58,—139.92.104. 42] Ls
90 [45.30,150.24,—538.69,122.87] L3
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