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New relay protection fault diagnosis method for distribution system
based on improved attention gated recurrent unit

HUANG Zhenlin', ZHONG Wei*, AN Ranran', WU Juhao', ZHANG Zihan'

( 1. Electric Power Research Institute of Guangdong Power Grid Co. , Lid. , Guangzhou 510080, China;
2. NARI-TECH Nanjing Control Systems Ltd, Nanjing 215200, China )

Abstract: In order to solve the problem of low accuracy in fault diagnosis and insufficient sensitivity and reliability of relay protection
devices in the new distribution system with high proportion of distributed power source access, a new distribution system relay protection
fault diagnosis method based on improved attention gating loop unit is proposed. Firstly, it performs wavelet packet transform on the three-
phase current of the distribution network to extract the time-frequency energy spectrum of the fault current. Secondly, the time-frequency
energy spectrum of the three-phase current is input into the gate controlled loop unit to extract the fault characteristics of each channel.
Then, the attention mechanism is used to analyze the relationship between different temporal fault features and the feature relationships
between different channels, and the Softmax classifier is used to achieve fault localization and classification. Finally, the dynamic simulation
test of the constructed distribution network shows that the proposed method has a high accuracy in fault diagnosis of the new distribution
system. Compared with inattentive gated recurrent units, convolutional neural networks, and support vector machines, the fault localization
accuracy increases by 1.6%, 3.9%, and 5. 5%, respectively, and the fault classification accuracy increases by 2.3%, 3. 1%, and 9. 8%,
respectively.
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