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Fault identification of an HVDC system based on deep learning in the framework of a knowledge graph
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Abstract: To accelerate the digital transformation of the power system and ensure the high-quality and safe operation of
the high voltage direct current (HVDC) system, it is necessary to fully mine and extract the massive data and rich
management experience accumulated in daily regulation, operation and maintenance of such a system through intelligent
technologies. Thus, a knowledge map is constructed to assist the staff in diagnosing and dealing with faults. This paper
presents a fault diagnosis method for an HVDC system based on wavelet transform and deep learning. First, the fault
recording data (single-phase grounding, phase-to-phase short circuit and valve group short circuit) of the converter station
is converted into two-dimensional time-frequency images by wavelet transform, and data enhancement technology is used
to further expand the sample data set. Then, the ResNet50 network is used to achieve the fault diagnosis of the HVDC
system. The results are that the classification accuracy of the proposed method in the training set is 93%, and the
classification accuracy of the test set is 82%. This proves the effectiveness of the proposed method and provides a new
feasible route for fault diagnosis of the system. To further test the proposed method, it is compared with GoogleNet,
VGG16, AlexNet, SVM, decision tree and KNN. The results show that the proposed method performs better in fault
diagnosis of the HVDC system.
This work is supported by the National Natural Science Foundation of China (No. 62263014).
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Fig. 1 Fault identification and disposal process of HVDC transmission system based on deep learning

under the framework of knowledge graph

N

e

a0

20

e

o

[ 2 B E R Rt snE

Jlﬁéﬁ

e 90°

Fig. 2 Time-frequency image after data enhancement
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Fig. 3 Schematic diagram of fault point of converter station
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southwest China
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