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Abstract

Against the backdrop of energy structure transformation and intelligent grid upgrades, the safety and management efficiency of
substation equipment have become critical to the high-quality development of power systems. Traditional management methods
relying on manual inspections and periodic maintenance suffer from issues such as data fragmentation and delayed responses. With
the rapid advancement of IoT technology, a full life cycle management system integrating perception, communication, data analysis,
and intelligent decision-making has emerged as a prevailing trend. This study establishes an IoT-based management framework
covering the entire lifecycle of substation equipment from manufacturing to operation and decommissioning, encompassing
equipment condition monitoring, operational analysis, intelligent maintenance, and asset evaluation. The research explores
application pathways of IoT in equipment monitoring, risk prediction, energy efficiency optimization, and lifecycle management.
Results demonstrate that the intelligent management system powered by IoT enables dynamic data interconnection and closed-loop
decision-making, providing scientific evidence for safe operations and lean management in power enterprises.
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