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Coupled Motion Response Characteristics of a 15 MW Semi-submersible
Wind Turbine Under Typical Operating Conditions
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Abstract; To investigate the variation rules of the coupled motion response of large semi-submersible wind turbines un-
der typical working conditions, a 15 MW semi-submersible wind turbine was taken as the research object. Focusing on
normal operating conditions and extreme shutdown conditions, methods such as potential flow theory and multi-body dy-
namics were employed to analyze the influence of wind-wave angles and second-order hydrodynamic forces on the mo-
tion response of wind turbines, and to reveal the coupling mechanisms among the floating platform, tower, and mooring
system under different motion states. The results indicate that when the wind-wave angle increases, the extreme values
of surge, pitch motions, and tower base bending moment responses generally decrease while the mean values increase.
The heave motion and mooring tension are less affected by the wave direction. Meanwhile, second-order wave forces
have a remarkable influence on the dynamic response of the wind turbine. Under extreme shutdown conditions, the
second-order difference frequency forces lead to an increase in the mean values of surge and pitch motions of the plat-
form, leading to large vibrations of the tower and an increase in mooring tension.

Keywords: floating offshore wind turbine; semi-submersible platform; coupled analysis; second-order wave

force; dynamic responses
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