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Abstract

Aiming at the problem that the single-phase grounding fault feature information is difficult to be
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fully mined leading to low line selection accuracy and poor robustness, a single-phase grounding
line selection method based on a one-dimensional convolutional neural network-bi-directional long
and short-term memory for distribution networks is proposed. First, the transient zero-sequence
currents of each line under the same operating condition are spliced using the serial feature fu-
sion method to obtain the sequence fusion feature vector. Second, 1DCNN is used to extract the lo-
cal features of sequence fusion feature vectors, BiLSTM further learns the contextual dependen-
cies from the local features, and finally line selection is implemented through SoftMax layer. Si-
mulation shows that the proposed method has line selection accuracy of 100%. Compared with
the existing methods, the proposed method combines the advantages of high line selection accu-
racy and robustness at the same time.
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Figure 1. Zero-sequence equivalent diagram of
single-phase ground fault in distribution network
system
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Figure 2. Sequence fusion characteristic waveforms of different lines
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Figure 4. Struct of IDCNN-BiLSTM
B 4. IDCNN-BILSTM #& #1454
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Table 1. Related structural parameters
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Figure 5. Simulation model of single-phase grounding fault in dis-
tribution network
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Table 3. Fault scenario simulation details
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Figure 6. Training iteration curve
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