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Abstract

As the core component of wind turbine units, the performance of wind turbine blades directly affects the overall operational efficiency
and economic benefits of the wind power system. Research on the full life cycle damage monitoring and operation and maintenance
optimization of wind turbine blades based on digital twin Technology, through digital modeling and real-time monitoring of wind
turbine blades, provides precise support for damage detection and preventive maintenance. By using the digital twin system, real-time
operational status data of the blades can be obtained. Combined with big data analysis and artificial intelligence technology, potential
damage risks can be identified in advance, and scientific basis can be provided for subsequent operation and maintenance decisions.
This research not only extends the service life of wind turbine blades but also provides a feasible solution for the intelligent operation
and maintenance of the wind power industry, thereby promoting the sustainable development of the wind power industry.
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