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Abstract A semi - submersible platform was designed for wind energy exploration and response characteristics comprehension. In
numerical simulation, the whole numerical model of motion response for floating offshore wind turbine was established by three parts: the
aerodynamic load simulated through the wind pressure model as which the wind turbine was simplified; the hydrodynamic load calculated
by potential theory and Morison equation; the damping force and mooring load gained by damping matrix. A 1/50 scale model was made for
hydrodynamic test, in which the effect of heave plate is verified. Meanwhile, natural frequencies, damping coefficients and RAOs of the
models in regular waves were obtained and the numerical results match well with the test data. The influences on the platform response
characteristics by the aerodynamic load were studied numerically through statistic data and response spectrums under no wind condition
and operation condition. The results have shown that the numerical model is efficient and is able to reflect the motion behavior of the
platform; heave, pitch and surge RAOs can meet the requirements of platform design. Both the natural periods and the attenuation
coeffcients of heave and pitch were increased by heave plate, and the stability of system is improved as a result. The aerodynamic load has
beneficial effects on reducing the pitch response amplitude operator, though, will amplify pitch and surge response in resonance zone.
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Fig. 1 Concept and mooring system arrangement of
the semi-submersible FOWT
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Fig. 2 Thrust curve of the 5 MW wind turbine
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Fig. 3 Flow chart for dynamic equation solution
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