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Abstract

This article deeply analyzes the significant characteristics of offshore wind power operation and maintenance, including the
continuous erosion of equipment by harsh natural environments, high operation and maintenance costs, and strict requirements
for timely operation and maintenance response. By constructing an evaluation system model that covers multiple operation and
maintenance methods such as operation and maintenance ships, operation and maintenance mother ships, and helicopters, key
indicators such as cost, time, and operation and maintenance capabilities were analyzed in depth. Optimization strategies for
building a three-dimensional offshore wind power operation and maintenance system have been proposed from the dimensions of
integration and collaboration of operation and maintenance resources, technological innovation applications, and personnel training
management. Research has shown that a comprehensive three-dimensional operation and maintenance system can significantly
improve operation and maintenance efficiency, effectively reduce operation and maintenance costs, lay a solid foundation for
the sustainable development of the offshore wind power industry, and have important practical significance for accelerating the
widespread application of clean energy.
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