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Abstract

With the rapid development of offshore wind power industry, the continuous expansion of wind farm scale has increasingly
highlighted the challenges and importance of operation and maintenance management. Traditional O&M decision-making methods
can no longer meet the demands for efficient and reliable operations. The emergence of digital twin technology has brought
new approaches and methodologies to offshore wind farm O&M decision-making. This paper conducts an in-depth study on the
application of digital twin technology in offshore wind farm O&M decision-making, elaborating on its principles, characteristics,
and key technologies for implementation in offshore wind farms. It analyzes how this technology enables real-time monitoring of
equipment status, fault prediction, and supports scientific O&M decisions through data mining and analysis. The paper also discusses
challenges such as data security, model accuracy, and cost-effectiveness during digital twin technology application, while proposing
solutions. These efforts aim to provide theoretical support and practical references for enhancing O&M decision-making capabilities,
reducing operational costs, and improving power generation efficiency in offshore wind farms.
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