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Effects of Wind-Wave-Current misalignment on the Hydrodynamic
Performance of Semi-submersible Platform for Wind Turbine
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Naval Archtecture And Port Engineering College, Shandong Jiaotong University, Weihai, Shandong 264209

Abstract : Floating offshore wind turbines (FOWTs) operate under the combined influence of wind, wave, and
current, which often act from different directions on FOWTs. However, the existing studies typically
consider wind—wave—current alignment conditions. This paper aims to investigate the effects of wind—
wave—current misalignment on the dynamic response of floating wind turbine platforms. For the OC4-
DeepCwind semi—submersible platform, the simulation results were first compared with those from
FAST to validate the accuracy of the numerical model. Then, the the dynamic response were studied
under various scenarios where the single load of wind, wave, and current form angles of 0° , 30° ,
60° , and 90° with two other loads. The results indicate that the surge response is the largest when
the wind, wave, and current are misalignment; the misalignment condition has a significant impact on
the surge response but a minimal impact on the heave response; and the wind direction angle has a
greater influence on platform motion than the wave and current direction angles.

Keywords : wind-wave-current misalignment; floating offshore wind turbines; semi-submersible
platform; dynamic response
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