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Abstract: The advancement of smart grid technology has promoted in-depth research on adaptive protection and fault isolation in
intelligent power supply and distribution systems, and this research field is increasingly prominent in the power system. When faults
occur, conventional power supply and distribution networks often cannot adjust or isolate issues on their own, resulting in decreased
power stability and potential safety risks. The article first provides a detailed analysis of the structure and development of intelligent
power supply and distribution systems, and discusses the importance and basic principles of adaptive protection. Subsequently, the
study utilized intelligent algorithms for fault detection and isolation technology. Finally, a new adaptive protection strategy combining
model predictive control (MPC) and machine learning was proposed. Through specific examples, the article confirms the significant
effectiveness of the proposed strategy in enhancing the stable operation of the power supply and distribution system and reducing the
response time for fault handling. Research shows that the application of adaptive protection and fault isolation technology not only
enhances the safety and stability of intelligent power supply and distribution systems, but also lays the technical foundation for the
further development of smart grids.
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