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Distribution network fault segment location based on GAF-ResNet50

SHI Yuxuan, XI Yanhui, ZHANG Weijie

(1. School of Electrical & Information Engineering, Changsha University of Science & Technology, Changsha 410014, China;
2. School of Electrical Engineering, Shaoyang University, Shaoyang 422099, China)

Abstract: Distribution lines are an integral part of modern power system, which directly influence the safety and
stability of power supply. Distribution network fault location can be classified into precise fault location and fault
segment location. Considering the complexity of distribution network structure, this paper proposes a fault segment
location method based on Gramian angular field (GAF)-ResNet50. The one-dimensional time series is converted into a
two-dimensional GAF image by the GAF algorithm, and the deeper-level fault features of the signal are extracted from
the GAF image by using the framework of residual neural network so that the fault areas can be identified more
accurately. To verify the effectiveness of the proposed method, the study builds an IEEE 13-node distribution network
model on the MATLAB platform to generate fault data and conduct the simulation of fault segment location. The
simulation results show that the proposed method can quickly and accurately locate fault segments, with a positioning
accuracy of more than 98%, and has good robustness to noise.
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Figure 1 Phase B current waveform diagram of

single-phase-BG short circuit fault
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Figure 2 GAF image of phase B of the single-phase-B

short circuit fault
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Figure 9 Confusion matrix of GAF-ResNet50
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Table 3 GAF-ResNet50 evaluation results %
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Table 8 Comparison of accuracy of different algorithms in

noisy environment
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