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The Application and Future Development of Smart Grid Technology in Electrical Engineering

Yongqun Yang
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Abstract: As a cutting-edge direction in the field of electrical engineering, smart grid technology integrates advanced
communication, control, and computing technologies to promote the development of the power system towards intelligence
and efficiency. The paper first outlines the definition, characteristics, and key components of smart grids, emphasizing their
advantages in real-time monitoring, data analysis, and bidirectional interaction. Secondly, the specific applications of smart
grids in transmission systems, distribution systems, electric vehicles, and microgrids were explored in depth, demonstrating
their significant role in improving grid efficiency, supporting renewable energy access, and enhancing power system reliability.
Thirdly, the future development trend of smart grid technology is analyzed, with particular attention to its deep integration
with emerging technologies such as artificial intelligence, big data, the Internet of Things and edge computing. Finally,
corresponding solutions and innovative directions have been proposed to address the challenges faced by smart grids, such as
technological complexity, economic costs, and security and privacy protection. Research has shown that smart grid technology
will play a key role in building a safe, efficient, and green modern power system, with broad application prospects.
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