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Design and Optimization of Intelligent Grid System Based on AC/DC Power Supply
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Abstract: With rapid economic development and social progress, traditional power systems are facing many challenges such as
imbalanced power supply and demand, difficulties in accessing renewable energy, and security issues. Although traditional AC power
grids have to some extent met the existing electricity demand, they are unable to cope with the large-scale integration of renewable
energy and the increasingly diverse electricity demand. Therefore, building a more intelligent power system has become a key issue
that urgently needs to be addressed. As an important component of the smart grid, AC/DC power sources provide strong support for the
construction of the smart grid due to their efficient energy conversion capabilities, flexible scheduling characteristics, and support for
multiple forms of energy. After integrating AC/DC power technology, the power grid can not only accurately control the flow of
electricity, but also quickly adjust the system state to cope with load fluctuations, thereby significantly improving stability and
reliability. Meanwhile, the application of modern information technologies such as big data, cloud computing, and artificial
intelligence has further enhanced the operational and management capabilities of the power grid. In depth research on the design and
optimization of smart grid systems based on AC/DC power sources has important academic significance and broad prospects in
practical application.
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