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Fig.2 Generation steps of timing data
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Fig.6 Recognition rate of CNN and T-CNN varying

with iterations
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Table 3 Output results of CNN fully connected layer
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Table 4 Test results of partial actual transmission lines
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Transmission line fault phase selection model based on deep-transfer
learning and its transferability
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3. Hubei Electric Power Security and High Efficiency Key Laboratory, Wuhan 430074, China)
Abstract:In order to improve the transferability of transmission line fault diagnosis models,the transmission
lines are divided into source lines and target lines based on transfer learning theory,then a method based
on deep-transfer learning for identifying transmission line fault types is proposed. The time series data during
transmission line faults is generated by combining different fault conditions, and the input data samples of
CNN (Convolutional Neural Network) are obtained by data preprocessing. Then the initial CNN is pre-
trained by using the source domain data to obtain a pre-trained model of the source line fault type identifi-
cation. Next,the maximum mean difference method is used to test the similarity of source and target lines,
and the source domain pre-trained model to be migrated is screened out. The target domain data is used
to fine-tune the migration training to obtain the final target domain fault diagnosis model. The simulative
results show that by using the target domain data of 5% of the source domain data to fine-tune the migra-
tion training of the pre-trained model, the target line fault diagnosis accuracy of the target domain model
can reach more than 99 %.
Key words: power transmission line; transfer learning; deep learning; fault type identification; convolutional

neural network
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Table A1 Simulation model parameter
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Table A2 Structure and parameters of CNN model

s 45 S8
1 AR 1212
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3 FHE I 64, 6>6
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Fig.A2 Principle diagram of pre-training process
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Table B1 Traversal table of fault simulation model parameter

B2 ieEE
AL E/KV 198, 209, 220, 231, 242
AR /Hz 49, 495, 50, 50.5, 51
WAV 5 fkm 1, 0171, 0.331, 0.67I, 0.83l, I-1
ffaf MW 100, 80, 120
3 % F BH/Q 0.1, 1, 5, 10, 100
— ABC, AB, AC, BC, ABG, ACG, BCG,

AG, BG, CG

= B2 BRE&BEIMBIRELESH

Table B2 Source line and target line parameters

2% KEEfkm  (Ry, Rp) / (Q - km™) (L1, Lo) / (H-km™D (C1, Co) /I (F-kmh
PR Ly 90 (0.1225, 0.403) (1.11x10°, 3.41x10%) (11.33x10°, 5.01x107)
PR R L, 100 (0.12, 0.413) (1.05x 10, 3.25x10%) (11.5x10°, 5.01x10°)
PR PR Ls 60 (0.1153, 0.413) (1.08x 10, 3.32x10%) (11x10°, 5.01x10°)
VAR Ly 70 (0.11, 0.413) (1x10%, 3.32x10°) (12x10°, 5.01x10°)
H bRk Lo 80 (0.12, 0.413) (1.08x 10, 3.32x10™) (11x10°, 5.01x10°)

Bl FaAkI®/E YIRS 7 4R

Fig.B1 Preprocessed time series data

& B2 MNZEEMINER
Fig.B2 Results of pre-training model test
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Fig.B3 Schematic diagram of transfer model
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Fig.B4 Results of anti-harmonic ability of T-CNN test

Table B3 Parameters of Yaoyang 2567 line

%= B3 3E[H 2567 &S5 #

l1c

I2a

l2c

AL A KR R/Q  Xi/Q  Ro/Q  Xo/Q
220kV 15.952km 0.569 5.403 2.074 11.954
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Fig.B5 Wave recording data of Yaoyang 2567 Line
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