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Analysis of Multi—Turbine Coordinated Control in the Operation of New Energy Wind Farms
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Abstract: With the rapid advancement of China's new energy industry, the role of wind power in the transformation of the
energy structure has become increasingly significant. During wind farm operations, the traditional single-turbine control
approach has struggled to meet the demands for efficient and stable power supply as well as flexible adjustment, making
multi-turbine coordinated control a new path for smart wind farm improvement. Based on the actual operation of new
energy wind farms, this paper explores from the perspective of coordinated control principles the collaborative advantages
of multiple turbines in terms of power generation response speed, vibration suppression, and adaptability to extreme
conditions. By establishing an information interaction model among turbines and a load distribution optimization algorithm,
overall operational efficiency and grid integration capability have been enhanced. The research results indicate that multi-
turbine coordinated control can effectively increase the total output power and operational stability of wind farms, reduce the
impact of power fluctuations on the grid, and significantly alleviate mechanical wear caused by airflow interference among
turbines. Furthermore, this control method provides strong support for the large-scale integration of new energy into the
grid and promotes intelligent wind farm management. The analysis presented in this paper offers theoretical support for the
optimization of future wind farm operation scheduling and management measures, possessing high engineering application
value and significant prospects for promotion.

Keywords: Multi-turbine coordinated control; New energy wind farms; Power generation optimization; Operational stability;
Intelligent management
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