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Abstract

Given the critical importance of safe and stable operation of hydro-generator units in power systems, where vibration serves as
a key indicator for condition monitoring and fault diagnosis, this study addresses the limitations in vibration feature extraction
effectiveness and intelligent diagnostic accuracy. The research optimizes feature extraction and diagnostic methods by analyzing
vibration signal characteristics, applying wavelet denoising preprocessing, and extracting multi-dimensional feature parameters in
time-domain, frequency-domain, and time-frequency domains. A feature selection algorithm is proposed to identify highly sensitive
features, followed by constructing a convolutional neural network model with an attention mechanism to enhance the identification
capability of critical fault features. Verified through classical fault case studies, the optimized approach significantly improves the
representativeness of feature sets and the accuracy and generalization ability of diagnostic models, providing theoretical basis and
practical solutions for intelligent fault diagnosis in hydro-generator units.
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