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Abstract :

Driven by the "dual carbon" goals, large—scale grid integration of wind and solar power has become a

defining feature of modern power systems. New energy generation exhibits intermittent and fluctuating

characteristics, compounded by the low inertia and weak damping properties of power electronic

devices. These factors disrupt system stability mechanisms through power angle, voltage, and

frequency variations, leading to challenges such as low inertia, low short—circuit ratios, and sub-

synchronous oscillations. This study systematically analyzes the impact mechanisms on power system

stability, outlines regulatory technical approaches, and establishes a coordinated control framework

integrating source—grid—-load-storage synergy, optimized equipment control, and innovative

mechanisms. The research provides essential support for ensuring safe and stable operation of high—

proportion renewable energy power systems.
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