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Line selection method based on the zero-sequence admittance angle difference of
power frequency and characteristical frequency

LI Zhenxing', WANG Xin', WANG Pengfei', LI Fei?, WENG Hanli’
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
2. Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station, Yichang 443002, China)

Abstract: To solve the problem that the use of a large number of cable lines in the distribution line leads to a small
difference between the fault line and the sound line zero-sequence current, this paper proposes a new way of fault line
selection based on the phase difference between the power frequency and the characteristic frequency. On the basis of
analyzing the characteristic frequency of the line, the S-transform is used to extract the amplitude information of the
euploid power frequency point in the DC and characteristic frequency bands, and the range of the fault closing angle is
judged by comparing the magnitudes of the two parts. The characteristic frequency of the zero-sequence current of the
fault system is determined based on the principle of the maximum frequency point amplitude in the characteristic
frequency band, and the characteristics of the zero sequence admittance vector are further analyzed under the power
frequency and the characteristic frequency. Finally, it proposes to use that the zero-sequence admittance angle difference
between the power frequency and the characteristic frequency between the fault line and the normal line is 180° to
construct criterion. Based on the simulation verification of Matlab, this line selection method has a good line selection effect.
This work is supported by National Natural Science Foundation of China (No. 51607106), Key Projects of the
Science and Technology Research Program of the Hubei Provincial Education Department (No. Z2017037), and Research
Fund for Excellent Dissertation of China Three Gorges University.
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Fig. 1 Phase coordinates of zero-sequence admittance
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Table 1 Parameters of feeders per kilometer

¥ HL G2k B Lt
Ly/mH 0.236 7 1.341
Cy/pF 03284 0.0102
Ly/mH 1.1033 43511
Co/uF 0.28 0.008
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Table 3 Fault line selection of the low fault closing angle
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Table 5 Selection results with different transition resistances
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Table 6 Selection results with different fault distances
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