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Abstract

With the advancement of new-type power system construction, the integration of high-proportion renewable energy sources has
made grid characteristics increasingly complex. The emergence of smart substations has brought prominent advantages such
as digitalization and networking, laying the foundation for building a robust and reliable power network. Artificial intelligence
technology has been widely applied in fields like relay protection fault detection and protective device status evaluation, offering
broader solutions to complex grid protection challenges through its powerful learning capabilities. This paper first elucidates the
inevitability of integrating power system relay protection with Al technology; then focuses on analyzing three core application
scenarios of Al technology in smart substation relay protection; subsequently explores the innovative architecture of station-domain
protection control systems after adopting Al technology; finally, it outlines the challenges and future development directions in this
field, providing theoretical references for promoting intelligent upgrades in smart substation relay protection technology.
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