
As power systems undergo continuous upgrades and transformations, traditional power systems have evolved into complex smart 

grids. This complexity includes the integration of distributed energy resources, bi-directional power flows, real-time data acquisition, 

and advanced communication networks, among others. The traditional operation methods in power systems are increasingly inade-

quate to handle these complexities. Advanced artificial intelligence (AI) technologies offer promising solutions to address the multi-

faceted challenges posed by modern smart grids. Large language models and other AI technologies have shown significant potential 

in enhancing the operation of smart grids. However, the application of AI also introduces new threats that need to be investigated 

and mitigated. The aim of this special issue is to explore the potential of AI technologies in smart grid operations, as well as the new 

challenges they bring. This includes a wide range of AI applications, such as machine learning, deep learning, reinforcement learning, 

and data-driven optimization techniques. The objective is to gather state-of-the-art research that demonstrates the effectiveness of 

AI in solving critical issues within smart grids. This session will bring together researchers and practitioners from academia, industry, 

and government to discuss the opportunities and challenges in leveraging AI for smart grids.
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