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A Coupled Approach for Evaluating Motion Response
of Floating Offshore Wind Turbine in Linear Waves
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Abstract

ANREL 5-MW wind turbine along with OC4 DeepCwind
semi-submersible floating platform is adopted to study its
motion and power variation under circumstances of winds
and waves. The CFD software STAR-CCM+ is employed to
solve the Reynolds-averaged Navier-Stokes equation with
SST k-w turbulence model to simulate the flow field and the
aerodynamics of an operating wind turbine. The motion of
floating platform is evaluated through the boundary element
method implemented in the software AQWA. Surging and
pitching forces, aerodynamics forces, are added to the
aerodynamics damping matrix to describe wind-wave
coupling motion. Three catenary mooring lines are
simulated in the time domain by a non-linear finite element
method. After a verification of the flow field and
aerodynamic performance of the target wind turbine, the
motion of floating offshore wind turbine is simulated in a
regular wave with wave height 4 m and period 10 s. The
prediction is then compared with the FAST result with the
same condition. The numerical results show that the
difference in the amplitudes of surging motion and pitching
motion are less than 1.6 m and 1.4 degrees, respectively. It
verifies the accuracy of the proposed method.

Keywords: Floating offshore wind turbine, Semi-
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Platform mass, including ballast 1.3473E+7 kg

CM location below SWL 13.46 m
Platform roll inertia about CM 6.827E+9 kg-m’
Platform pitch inertia about CM 6.827E+9 kg-m”

Platform yaw inertia about CM 1.226E+10 kg-m?
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