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High impedance fault detection in a distribution network based on phase space
reconstruction and transfer learning

YANG Gengjie, WANG Kang, GAO Wei
(College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract: High impedance faults (HIFs) occur frequently in a distribution network, and their fault characteristics are
weak and difficult to detect. In serious cases, they may lead to fires or accidents. A fault identification method based on
phase space reconstruction and transfer learning is proposed to identify an HIF in a resonant grounding system. First, the
wavelet threshold denoising method based on a comprehensive strategy is used to process the zero sequence current signal
to reduce the influence of noise. Then, the simulated signal and the measured signal after noise reduction are
reconstructed in phase space, and the reconstructed trajectory is obtained as the characteristic quantity of fault
identification. Finally, in the construction of an identification model, the reconstructed trajectories of simulation signals
are investigated to train a GoogLeNet model, and then the measured signals are adopted to fine tune the model to realize
transfer learning. The advantages of the proposed algorithm are that the phase space reconstruction is used for signal
conversion, the reconstructed trajectories of fault signal and interference signal are obviously different, and the
reconstructed trajectories of measured signal and simulated signal are highly similar; after the transfer learning, more
accurate detection of the measured small sample data is realized. The experimental results show that the recognition accuracy of
both fault measured data and fault simulation data is more than 95%. The proposed algorithm also achieves good results
in the case of strong noise interference, missing sampling data points and intermittent conduction of the fault circuit.
This work is supported by the Natural Science Foundation of Fujian Province (No. 2021J01633).
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Mk V,IkV Vv, kv R,/Q R,/Q

HIF1 F6 2 3 350 350
HIF2 F14 1.3 1.6 450 450
HIF3 F17 2.4 3.4 650 650
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data and its characteristic quantity
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