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Abstract

In the context of energy structure transformation and new power system construction, distribution networks serve as critical links
connecting power sources and users. The intelligence level of their equipment directly impacts system safety and reliability.
Traditional distribution networks face challenges in information perception, status assessment, and self-healing control,
making them inadequate for meeting the demands of distributed energy and bidirectional energy flow. This paper analyzes core
technological pathways for equipment intelligence based on smart grid architecture, including integrated sensing and control, smart
terminal interconnection, and self-diagnosis. It also outlines implementation mechanisms for intelligent sensing, communication
interconnection, Al algorithms, and digital twin modeling. The study suggests that future equipment intelligence will evolve toward
“ubiquitous perception, collaborative decision-making, autonomous control, and digital twin” to achieve full lifecycle optimization
and adaptive operation of distribution networks.
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