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Abstract

The DG access will affect the distribution of single-phase grounding transient electrical quantities
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in the small-current grounding system, increasing the difficulty of single-phase grounding routing.
Theoretical analysis shows that the fault zero-mode network is not affected by the DG access loca-
tion when single-phase grounding fault in DG-containing distribution network, based on wavelet
transform theory and information entropy theory, a fault routing method using the directional
zero-mode current traveling wave is proposed. The wavelet decomposition of the zero-mode cur-
rent traveling wave is performed to obtain the corresponding wavelet band coefficients, and the
wavelet coefficients of specific frequency bands are selected to solve the energy entropy, and the
fault line is selected according to the size of the entropy value under the fixed frequency band of
each line. The simulation results show that this method can accurately select the fault line without
the influence of fault distance, transition resistance and noise.
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Figure 1. Schematic diagram of distribution network with DG
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Figure 2. Single-phase earth fault equivalent circuit of distribution network with DG
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Figure 3. Forward and reverse initial travelling wave arrival times of faulty and healthy branches
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Figure 4. Wavelet packet decomposition process
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Figure 5. Fault line traveling wave current waveform and its wavelet packet oefficient waveform
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Figure 6. Wavelet packet energy waveform of each line
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Table 3. The effect of IIDG position on energy entropy
7% 3. 1IDG L & X RE 2 M2

H R S S, Sy S, Ss
Fy 0.211 0.361 0.483 3.546 0.255
F, 3.120 0.325 0.328 0.129 0.146
F3 3.314 0.364 0.365 0.256 0.165

5.2. HFEEEE AR

RBAEL B LA KA s Al et e, LIy 10 Q. HEA5 R IE 4 s, w4 arki,
B EE Y RR2R A B ARG, RERS IR 2.

Table 4. The influence of fault distance on energy entropy
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Figure 7. The original signal of zero mode traveling wave current of fault line and the signal after adding
Gaussian white noise
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