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Research on Key Technologies of Electrical Automation in Grid—Connected Control of New
Energy Power Generation
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[Abstract] With the global energy structure transformation and the advancement of the "dual carbon" goals,
new energy power generation technologies represented by wind and solar energy have developed rapidly, with
their installed capacity continuously rising. However, new energy power generation has inherent characteristics
such as intermittency, volatility, and weak inertia. Large—scale grid integration poses serious challenges to the
safe and stable operation of power systems. Electrical automation technology, as the core support for achieving
efficient and reliable grid connection of new energy, plays an irreplaceable role in grid—connected control. This
paper systematically reviews the main technical challenges faced by new energy power generation grid
connection, deeply analyzes the key application areas of electrical automation in grid—connected control, and
focuses on key technologies such as grid—connected inverter control strategies based on advanced control theory,
virtual synchronous generator (VSG) technology, multi—timescale coordinated control, intelligent dispatch and
predictive control, and cyber—physical system (CPS) architecture. Finally, combined with current development
trends, the future research directions of electrical automation in new energy grid—connected control are
discussed, aiming to provide theoretical support and technical paths for building a high—proportion renewable
energy power system.
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