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Abstract

Located in waters of the coasts, the offshore wind turbines present technical issues due to
demanding climatic and environmental exposures as well as complex dynamic loadings. The
structural and material technical issues of the turbine systems is particularly important. Although
Taiwan has abundant wind resource that offers a great opportunity for large-scale offshore wind power
generation, technical issues of the turbine blades and towers must be taken into serious consideration
due to the presence of natural hazards like earthquakes, typhoons, waves and currents, extreme
temperature and humidity. In the present study we focus on investigation of structural and material
problems of offshore wind turbines. Health Monitoring : (1) The basic theory and technique for FBG
sensor damage monitoring system was designed in the first year. (2)The study focuses on the static
and dynamic responses monitoring of a scale down V80 wind turbine blade. The study shows that an
excellent agreement between the analytical solution and experimental results for deformation
monitoring. (3)The damage monitoring technology of wind turbine was developed that utilizes FBG
sensors and Wi-Fi wireless communication as timely emergency surveillance system. The results can
feedback to the wind turbine design and anticorrosion, this proposed approach provides an effective
solution for wind turbine design optimization. Anticorrosion : (1) We focuses on the characteristic of
the turbine coatings with its electrode properties and surface properties. We use potentiostat to test the
EIS(Electrochemical Impedance Spectrum) of the coatings to evaluate the relationship between
corrosion resistance and the impedance, and compare with the two result to establish the connection
about EIS and defect. (2)We borrow a commercial corrosion monitor called CHM(Coating Health
Monitor) from Taiwan Power Company to research the application on monitoring the coatings of wind
turbines in the marine. Although the CHM possess excellent sensitivity to detect the defects of the
coatings by using EIS, but it could not measure the impedance of the commercial coatings which have
excellent corrosion resistance because the impedance of the commercial coatings are too high for
CHM to test. (3)We improve the system on the limit of measuring the impedance of the coatings and
we develop a system called CCS (Coating Circuit System) to solve the problem. After experimental,
we confirm CCS could measure the higher impedance of the commercial coatings and CCS possess
excellent sensitivity to test the defect of the commercial coatings. The data of health monitoring will
collect together and transfer to our computers by remote transmission. Therefore, the structural design
will influence the layout of corrosion monitor and fiber bragg grating. Safety Analysis : (1)We
designed the large wind turbine blade of 3.6MW and 5MW. The blades’ resonance characteristic
and the reaction force applied by the wind load were analyzed by the finite element analytical
software.(2) The standard operating procedure of wind-induced analysis which applied the normal and
extreme condition to analyze the blade was set up to make sure the safety when operating.(3)We
develop a method to build up a non-flat interface of composite, the Seenamn Composite Resin Infused
Molding Process (SCRIMP) was applied to build up the non-flat interface, and the reinforce material
was embedded under the fiber. The experimental result suggested that this method could improve the
shear strength successfully. In the future, this method could combine with the technic of health
monitoring and anticorrosion to lengthen the large wind turbine’s operating life.
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