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Fig. 1  Coordinate systems of offshore floating wind turbine
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TWO DEGREES OF FREEDOM DYNAMIC MODELING AND
WIND-WAVE COUPLING EXCITATION CHARACTERISTICS
ANAYSIS OF OFFSHORE FLOATING WIND TURBINE

Peng Chunjiang'?, Hu Yanping’, Cheng Junsheng', Shen Yiping’
(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body , Hunan University , Changsha 410082, China;
2. School of Electromechanical Engineering , Hunan University of Science and Technology , Xiangtan 411201, China;
3. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment , Hunan University of

Science and Technology, Xiangtan 411201, China )

Abstract: The dynamic model with two degrees of freedom including rotor rotation and floating platform surge for
offshore floating wind turbines is built. The calculation expression of rotor thrust and output power is derived, and wind-
wave coupling excitation characteristics are analyzed based on this model. Taking 5 MW DeepCwind semi-submersible
floating wind turbine as an illustrative example, the response spectrums of rotor thrust, output power, and surge

displacement, surge speed and acceleration of the floating platform are calculated under several wind-wave coupling

excitations with the same direction of wave and wind, the frequency response and wind and wave coupling characteristics

are analyzed. The results show that the response spectrums of performance indices of wind turbine are dominated by wind
frequency and wave frequency component. Furthermore, the response spectrums of the platform surge movement indices
are dominated merely by wave frequency component and the influence of wind frequency on it is very small.

Keywords: offshore wind turbine; floating platfom; frequency response; coupling excitation; dynamic models



