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Abstract

Nuclear power equipment, operating under prolonged exposure to high temperatures, high pressures, and intense radiation, is prone
to subtle yet progressive malfunctions. Conventional monitoring and alarm systems, plagued by delayed responses, low detection
accuracy, and over-reliance on operator expertise, have become inadequate for modern nuclear plant maintenance. This paper
examines the significance of intelligent monitoring and early warning systems in nuclear power equipment, integrating advancements
in smart technologies. It reviews current research progress and key limitations, with particular emphasis on intelligent monitoring
methodologies, fault pattern extraction techniques, and the design and optimization of early warning models. These efforts aim to
enhance equipment safety and drive the industry’s transition toward smarter, more refined operational practices.
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