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Abstract

This study focuses on the fault diagnosis methods of typical failures in hydraulic submerged pumps,
such as motor overload, temperature anomalies, hydraulic system leakage, and cooling system ineffi-
ciency. Traditional methods, which largely rely on vibration signals and empirical judgment, strug-
gle to handle the strong nonlinearity, dynamic coupling, and temporal evolution present in multi-
source, high-dimensional data, resulting in insufficient fault identification capabilities. To address
these limitations, this research proposes a two-stage diagnostic model that integrates Kernel Canon-
ical Variate Analysis (KCVA) with Long Short-Term Memory (LSTM). The model first employs KCVA to
perform nonlinear dynamic feature extraction from raw monitoring data, uncovering implicit char-
acteristic information among variables. The extracted feature sequences are then fed into an LSTM
network to model the long-term evolution of faults, enabling accurate identification of progressive
and interactive failures. By optimizing both feature extraction and temporal modeling, this study en-
hances the accuracy and interpretability of fault diagnosis for hydraulic submerged pumps, offering
a novel and effective solution for intelligent fault diagnosis in complex industrial processes.
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Figure 4. Fault data visualization comparison chart
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Figure 5. Confusion matrix for different fault categories in the test set
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Table 2. Comparison model accuracy table
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