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Abstract: As an important carrier for power transmission and distribution in the power grid, the operation status of power cables is
directly related to the reliability and safety of power supply in the power system. However, once a power cable fails, if the fault type
and location cannot be accurately determined in a timely manner, it will lead to delays in maintenance, affecting normal production
and life. Aiming at the problems of insufficient extraction of information features, low fault recognition rate, and insufficient
diagnostic real-time performance in the current fault diagnosis of power cables, this paper proposes a fault diagnosis method for
power cables based on wavelet packet and Cuckoo Search optimized BP (CS-BP) neural network. By building a power cable fault
simulation model in the PSCAD/EMTDC environment, the voltage transient signals under various fault conditions are collected. The
wavelet packet decomposition and information entropy are used to extract the fault feature vectors, which are then input into the CS-
BP neural network for fault recognition and classification, thus realizing the diagnosis of common fault types of power cables. The
experimental results show that this method outperforms the BP neural network and PSO-BP neural network with the same parameters
in terms of fault recognition accuracy and convergence speed, providing an effective technical support for the online monitoring and
self-diagnosis of power cable faults.
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