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Transmission line fault identification method based on Gramian angular field and ResNet
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Abstract: There is a problem of how to use actual fault recorded data to extract and amplify fault feature differences, and
carry out fault type and cause identification. Thus a fault identification method for transmission lines based on Gramian
angular field (GAF) and transfer learning-ResNet is proposed. First, the distribution characteristics of fault type and cause
on transmission lines are analyzed. These are used to guide the construction of fault classifiers suitable for a class
imbalance problem. Second, the collected fault voltage and current time sequence signals are converted into GAF images
by GAF transform, so that the fault feature differences are amplified as the input of the fault classifier. The generated GAF
image set is then fed into an established fault classifier for network training and testing, and the type and cause of
transmission line faults are output. Finally, an example analysis using real fault recorded data shows that the proposed
method has achieved 97.51% accuracy for fault type identification and 94.23% accuracy for fault cause identification; the
trained fault identification network still achieves good fault identification and generalization performance when transferred to
other regions. The proposed method provides a novel method for fault identification based on transient waveform data. It
can be used for transmission line fault identification in practical power grids.
This work is supported by the National Natural Science Foundation of China (No. 52277079).
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Fig. 1 Current and voltage waveforms and their GAF image of four fault causes
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Fig. 2 Residual module schematic diagram
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Fig. 3 Fault identification network structure
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Table 1 Parameter settings of fault identification network
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Fig. 5 Fault identification accuracy under different learning rates
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Fig. 8 Fault identification confusion matrix
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Table 2 Fault identification accuracy when the models

are transferred to different regions
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Table 3 Fault identification accuracy comparison

under different network models

ki /%
(e AR J5
ASCAETY 97.51 94.23
AlexNet 93.89 85.13
CNN 84.17 73.67

FRAE 45 B AT %1, AlexNet W28 A1 CNN [N 2%
AR R I TR A S T 93.89% 1 84.17%11)
HER R, e i TR R 2 RS T 85.13% A1

73.67%HER R, HARAS R R AT i i = M
2% R S0 0 M SR IR R O ARFAE ,  WCSE @ T Ak B
WL GAF 2 # 5 i =AM i s . AR R .
2) KA FRHE SN IR 45 R0
FEBEAT M 28 5 N J7 IR IERS, AR08 5 R H]
WU ASTE  /NBRE S P A RRIE S N ZEAT 10T
PESREG o X bG S50 25 5R FH AR SCT7 vk H RIS £ 10X 2% A
BUFN R 25 Z B LS R B IR IR . 4%,
ANTRIRFAER N B 5 5 IR 45 R 3% 4 P
4 NEMHFHERN SRS T ERT L
Table 4 Fault identification accuracy comparison

under different feature inputs
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