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Construction of an Intelligent Diagnosis and Early Warning System for Hydroelectric Power
Station Main Transformers Based on Multidimensional Sensing of Vibration and Temperature
Fusion Al Algorithm

BIAN Yixin
Shandong Yimeng Pumped Storage Co., Ltd., Linyi, Shandong, 276000, China

Abstract: The main transformer equipment of hydropower stations requires state monitoring and diagnostic warning. Therefore, an
artificial intelligence diagnostic algorithm based on multidimensional perception data fusion such as vibration and temperature is
proposed. This algorithm utilizes deep learning models to process multi-source heterogeneous data to extract features and fuse them,
thereby achieving anomaly detection and fault diagnosis of the core components of the main transformer. On this basis, build a
complete intelligent diagnosis and warning system that includes functional modules such as data collection, transmission, storage,
analysis, and visualization display. It adopts a distributed architecture, which can support edge computing and cloud collaboration, and
has been verified by the actual application in a large hydropower station. This system can effectively identify potential faults in the
main transformer and provide early warning, effectively supporting preventive maintenance of equipment. Research has shown that the
multi-dimensional perception fusion Al algorithm has higher diagnostic accuracy and stronger generalization ability than traditional
methods, which can bring new technological approaches to the intelligent operation and maintenance management of main
transformers in hydropower stations.

Keywords: hydroelectric power station; main transformer; multidimensional perception; data fusion; artificial intelligence; fault
diagnosis
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