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Abstract

With the ongoing transformation of energy structures and digital technology advancements, establishing intelligent operation and
maintenance (O&M) management systems for power plants has become a pivotal challenge in industry development. This study
systematically examines three dimensions: architectural design, key technological applications, and management mechanism
innovation, proposing an intelligent O&M framework centered on “data-driven, smart collaboration, and proactive defense.” By
analyzing the limitations of traditional O&M models and the underlying logic of digital transformation, the research clarifies
hierarchical design principles for management systems. It explores collaborative mechanisms across IoT perception layer, edge
computing layer, and cloud decision-making layer, while investigating Al algorithm integration pathways for equipment condition
assessment and fault prediction. The findings demonstrate that intelligent O&M management systems can significantly enhance
operational efficiency and safety standards in power plants, providing theoretical support and practical guidance for the digital
transformation of the energy sector.
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