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Dynamic response characteristics of TLP type offshore

floating wind turbine in freak wave
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Abstract; In this research, the offshore floating wind turbine moored by tension leg was studied. The motion of the floating structure in
six degrees of freedom was solved considering the effect of the nonlinear restoring stiffness provided by the tension leg. The second-order
wave force, pitch control system and the effect of floating structure motion on the aerodynamic force were all included to establish the
aero-hydro-mooring coupled nonlinear control equations. The time series of freak wave was generated by the Random Frequency
Components Selection Phase Modulation Method. The dynamic response characteristics of TLP type floating offshore wind turbine
(FOWT) were obtained under the freak wave. The results show that the motions of floating structure and the aerodynamic force are
obviously affected by the freak wave. The surge and pitch motion of the floating structure are mainly affected by second order
difference-frequency and sum-frequency wave forces, respectively. And the heave motion is increased by the effect of set-down motion.
At the moment when freak wave passes through the floating structure, the power coefficient of wind turbine decreases rapidly. The
vibration amplitude of the horizontal wind load is reduced at first, and then it decreases sharply. However, the vibration amplitude of
vertical wind load is increased.
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Fig. 1  Definition of the six DOF motion Fig. 2 Illustration of the set-down motion
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Fig. 10 Aerodynamic forces on wind turbine rotor
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