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Taiwan Wind Spectrum for Offshore Wind Turbines: A Study on the Design
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ABSTRACT

The issue of energy and the environment has led to the rapid development of wind power technology, making
offshore wind power have the potential for large-scale efficient power generation. To commercialize offshore wind
power, precise forecasting of wind conditions is necessary, but actual measurements at sea require a significant
amount of time and money. In this study, the Linear Filtering Method is used to predict and analyze offshore wind
conditions. Taiwan is prone to typhoon-induced damage, and the development of large 15SMW-class offshore wind
turbines in Taiwan highlights the importance of analyzing the dynamic response under wind loading. Frequency
domain analysis is based on linear assumptions, so nonlinear analysis of structures requires the use of time-domain
methods for greater accuracy. In the time-domain wind-induced vibration response analysis of wind turbine struc-
tures, this study explores stochastic processes and references Taiwan's wind spectrum formula, analogizing wind
speed time series samples using the Linear Filtering Method. The application of Taiwan's wind spectrum to offshore
wind turbine tower design is implemented in Matlab, and discussions and recommendations are made on reasonable
parameter values. The results in this case indicate that values in the low-frequency range are small, leading to signifi-
cant rounding errors around spectrum peak positions, while values in the high-frequency range are relatively close.
Further exploration is needed on the principles of detailed random number selection and obtaining parameters close
to natural wind environments.
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