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Ground fault detection in distribution networks based on GAF-

ICNN
Wang Xunting!, Zhang Qian?, Tao Weilong®, Wang Haiwei®, Zhang Feng', Ding Jinjin'

(1. Electric Power Research Institute of State Grid Anhui Electric Power Co Ltd, Hefei 230001, China;

2. School of Electrical Engineering and Automation, Anhui University, Hefei 230001, China;

3. State grid Anhui electric power company Hefei power supply company, Hefei 230001, China)
Abstract: To solve the problem that the fault characteristics are not obvious and the fault data set is small
when the single-phase grounding fault occurs in the distribution network, a fault location model combining
Gramian Angular Field (GAF) and deep learning is proposed. Firstly, the original zero-sequence current signal
is converted into a time-dependent two-dimensional feature image by GAF encoding. Secondly, Convolutional
Neural Networks (CNNS) are used to extract fault features, while attention mechanisms are introduced to
enhance the advance ability of key features. Finally, the feature graph is used as the input of Improved
Convolutional Neural Networks (ICNN) for automatic feature extraction, which realizes the classification of
different fault types. In order to verify the effectiveness and superiority of the proposed method, a Simulink
simulation model was used to generate fault data. It is tested that the GF-ICNN (Gramian Angular Field-
Improved Convolutional Neural Networks) model can accurately locate faults under different transition
resistances, fault locations and fault phase angles. Compared with other fault diagnosis methods, the proposed
model has better generalization performance and recognition effect in the case of less data sets.

Key words: Distribution network; Zero sequence current; Fault identification; Gramian Angular Field;
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