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Abstract

As power systems evolve toward distributed and intelligent architectures, traditional relay protection and fault handling mechanisms
in distribution networks can no longer meet the operational demands for high reliability and real-time performance. Smart distribution
networks leverage the deep integration of communication, sensing, control, and computing technologies to achieve self-monitoring,
diagnosis, and self-healing regulation of grid status. Focusing on relay protection and self-healing control, this paper explores
protection configuration, fault identification, and coordination mechanisms under multi-source access and complex topological
conditions. A protection-self-healing collaborative framework based on multi-source information fusion and edge computing is
proposed to enable rapid fault localization, isolation, and power supply reconstruction. Simulation results demonstrate that this
approach significantly outperforms traditional solutions in action selectivity, sensitivity, and response speed, providing a feasible
technical pathway and theoretical foundation for building secure, flexible, and resilient smart distribution systems.
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