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Research on Fault Diagnosis and Early Warning Mechanism
of Intelligent Monitoring System in Hydropower Plant
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Abstract

To enhance operational safety and intelligent capabilities in hydropower plants, this study develops a fault diagnosis and early
warning mechanism for smart monitoring systems. Through systematic categorization of common equipment and system failures, we
designed a diagnosis model integrating expert knowledge and data-driven approaches, while proposing a risk assessment-centric early
warning algorithm. The system architecture integrates real-time sensor monitoring, data fusion analysis, and coordinated response
controls to form a self-learning intelligent diagnostic platform. Case studies demonstrate that this mechanism significantly improves
fault identification accuracy and early warning response efficiency. The research provides technical support for intelligent operation
and maintenance systems in hydropower plants, playing a crucial role in advancing digital transformation of energy systems and
intelligent equipment condition management.
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