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Research and Reflections on Enhancing the Power Generation Capacity of Wind Farms
Qiang Hu
Jiangxi Branch, China Datang Corporation Limited
[Abstract] Against the backdrop of the global energy transition driven by the dual carbon goals, wind power, as
a core component of clean energy, plays a pivotal role in advancing energy structure optimisation and sustainable
development through the enhancement of its power generation capacity. This paper examines Wind Farm A (24
X 2MW turbines) operated by China Datang Group. Addressing the farm's controllable generation fulfilment
rates of 98.60%, 98.23%, and 97.63% for 2022—-2024 respectively, it explores multi—dimensional pathways to
enhance generation capacity. Building upon four core measures—existing defect remediation, power curve
optimisation, wake analysis, and power—enhancing technical upgrades—the study introduces three additional
key dimensions: optimised operations and maintenance management, energy storage system coordination, and
environmental factor regulation. Through data comparison, case validation, and technical argumentation, a
systematic solution is formulated. Findings indicate that multi—dimensional coordinated interventions eftectively
enhance equipment reliability, energy capture efficiency, and operational stability. Specifically, Wind Farm A
achieved an 8% increase in generation through blade extension retrofits, reduced fault response time by 30% via
digitalised O&M, and lowered curtailment rates by 2.1% through energy storage coordination. This research
provides replicable and scalable practical guidance for enhancing generation capacity in comparable wind farms.
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