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Effects of wave spectrum characteristics on the dynamic
response of semi-submersible floating wind turbine
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ZHANG Chong, ZHOU Huan, ZHAO Ming—ren
(POWERCHINA Chengdu Engineering Corporation Limited, Chengdu 610072, China)

Abstract: Based on the 10 MW semi-submersible floating wind turbine foundation OO-Star, this study
investigates the influence of wave spectrum characteristics on the dynamic behavior of floating wind turbines.
A hydrodynamic analysis model of the floating wind turbine is established in ANSYS/AQWA, and
hydrodynamic loads are calculated using Morison’s equation and potential-flow theory. Under identical
incident wave height and peak period conditions, the effects of wave spectrum bandwidth on the
hydrodynamic performance of the floating platform are analyzed. The surge and pitch responses of the turbine
increase significantly with broader wave spectra, with peak amplitudes increasing by over 50%. Meanwhile,
surge and pitch motions are distributed over a wider displacement range, indicating greater variability in
motion response. Statistical values for heave response show little variation across different spectral
bandwidths, suggesting a limited influence of spectrum width on heave motion. As spectral bandwidth
increases, mooring line tension rises markedly and exhibits greater variation, potentially, exacerbating fatigue
damage in the mooring system.
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Fig.1 Sketch and main parameters of OO-Star semisubmersible floating platform
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Tab.1 Dynamic characteristic parameters of OO-Star floating system
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Tab.2 Mooring system properties and clump mass parameters
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Fig.2 Mooring system of OO-Star semisubmersible floating Fig.3 Coordinate system and wave direction settings of
platform floating platform
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