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[Abstract] Against the background of global climate change response and energy structure transformation, wind
energy, as a clean, renewable, and resource—rich new energy, has become an important part of the global energy
system. However, the inherent intermittency, volatility, and uncertainty of wind power pose serious challenges
to the safe and stable operation of power systems. This paper systematically reviews the current status and trends
of wind power development globally and in China, deeply analyzes the impact of large—scale wind power grid
connection on power systems in terms of frequency regulation, peak shaving, voltage stability, power quality,
and relay protection, and focuses on discussing current mainstream wind power grid—connection key
technologies, including converter control strategies, reactive power compensation technology, energy storage
system integration, virtual synchronous generator technology, and advanced dispatching and forecasting
methods. Finally, the paper looks forward to the future development direction of wind power grid—connection
technology, proposing that the construction of a new power system with a high proportion of renewable energy
as the main body requires multi—technology collaboration, multi—stakeholder participation, and institutional
and mechanism innovation to achieve high—quality, high—proportion, and high—efficiency consumption and
utilization of wind power.
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