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Stability Analysis and Optimization of New Power Systems
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Abstract : With the widespread integration of high—proportion renewable energy and power electronics, the
power system is undergoing a profound transformation towards a new type of power system. This
shift not only enhances the cleanliness and flexibility of the system but also poses challenges such
as reduced inertia levels and weakened anti-disturbance capabilities, posing severe tests to the
stability of the system. This paper first analyzes the main stability issues faced by the new power
system, including new characteristics of frequency stability, voltage stability, and power angle stability
(especially small signal stability). Subsequently, from the dimensions of "analysis" and "optimization®, it
discusses stability assessment methods based on big data and artificial intelligence, as well as stability
optimization control strategies from the coordination of multiple links including sources, networks,
loads, and storage. Finally, it looks forward to the future direction of technological development,
aiming to provide theoretical references and practical paths for building a safe, efficient, and clean new
power system.
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