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Abstract: With the rapid development of AC-DC hybrid power grids, commutation failure, as a typical fault, poses a severe
threat to the safe and stable operation of AC-DC systems. This paper proposes a commutation failure prediction method based
on the LSTM-SVM algorithm,aiming to quickly predict cascading commutation failures and accurately identify the initial fault
type.By establishing a simulation model of the AC-DC system,the causes and influencing factors of HVDC commutation failure
are analyzed.Using the modified IEEE 9-bus and the modified IEEE 39-bus AC-DC system as examples, wavelet transform is
applied to perform multi-scale decomposition of the raw data to effectively extract energy features from different frequency
bands,addressing the non-stationarity of fault signals. Meanwhile, LSTM is utilized to mine deep temporal correlations within
the time-series data,and high-dimensional feature vectors are constructed and fed into an SVM classifier for fault prediction and
identification. The experimental results show that the proposed method can accurately capture the precursor features of commu-
tation failure, realizing fault prediction and type identification within a short time window.and it exhibits high accuracy and ro-
bustness. This method provides effective technical support for the prevention and control of cascading faults in AC-DC systems.
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