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Fig.1 Simplified circuit of zero sequence network
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Table 1 Line parameters
R,/(Q-km™) 0.125 0 0.270 0
L/(mH-km™) 1.300 0 0.2550
C\/(pF-km™) 0.009 6 0.339 0
Ry/(Q-km™) 0.275 0 2.700 0
Ly/(mH-km™) 4.600 0 1.019 0
Co/ (pF-km™) 0.005 4 0.280 0
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struction error of line 4 ( healthy line)
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Table 2 Simulation results of line selection 1
under different fault conditions

WEERHE (P, W, ,0,,) -
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[19 553.0 6.8 19.5 3.0 15.3] . 1EHi
[5924.9 3.4 41.6 66.3 38.7]
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Table 3 Line selection results after
superimposing white noise
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Fig.11 Low frequency component of transient zero sequen-
ce current of each feeder after superimposed white noise
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Fig.14 Transient zero sequence current reconstruction error
of line 5 (healthy line) after superimposed white noise
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Fig.16 Low frequency component of transient zero se-
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Fig.17 Transient zero sequence current reconstruction
error of line 1 (fault line) after IIDG is connected
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Combined line selection of single-phase grounding faults considering

harmonic injection of distributed powers
LI Yan', ZHAO Ying', DU Lei', XU Tiangi', TIAN Ye’
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Abstract: With the improvement of the requirements for the safe operation of distribution network lines,the harmonics injected
by distributed power generation make the existing line selection methods ineffective,, and the fault line selection method with a
single criterion becomes more and more difficult to meet the line selection work after the single-phase ground fault occurs in the
complex distribution network system. Therefore ,a single-phase grounding fault joint line selection for resonant grounding system
considering the injection harmonics of distributed power sources is proposed. In view of the characteristics of different phases
and periodic changes of transient zero-sequence current of fault lines and sound lines after a single-phase grounding fault occurs
in the resonant grounding system, the transient zero-sequence current is calculated by multi-scale cross-sample entropy
according to the difference in low-frequency period. Then, according to the high-frequency phase difference, the weighted
transient energy method and the synchronous squeeze wavelet transform are used to calculate the reconstruction error of the
high-frequency transient zero-sequence current. In addition, the weighted transient energy method is used to control the
calculation amount and determine the fault line through three criteria; multi-scale cross-sample entropy, weighted transient
energy and reconstruction error. The experimental results show that the joint line selection method is less affected by different
fault conditions and this method has high accuracy and strong anti-interference.
Keywords : distributed power supply ;resonant grounding system;joint line selection;multi-scale cross-sample entropy ; weighted

transient energy ;synchronously squeeze wavelet transform
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