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Design and dynamic response analysis of 30 MW floating offshore wind turbine
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Abstract To address the complex dynamic response of floating multi-rotor wind turbines and the insufficient research on their
structural dynamic characteristics, and to reduce offshore wind power costs, a 30 MW ultra-large triple-rotor floating wind turbine
system was proposed. Based on the prototype of the Technical University of Denmark (DTU) 30 MW triple-rotor onshore wind
turbine and the configuration of the VolturnUS-S semi-submersible floating platform (independently developed by the University of
Maine), the platform dimensions, ballast conditions, and mooring system parameters were optimized in compliance with industry
specifications. SESAM software was used for frequency-domain hydrodynamic analysis and intact stability verification. Wind-
wave-current coupled time-domain numerical simulations were performed under 6 typical working conditions. Results show that the
natural periods of the 30 MW platform (27 s for heave and 37 s for pitch) meet DNV specifications, delivering improved response
amplitude operators and first-order wave force coefficients, with the dynamic response amplitude reduced by 10%~20%, with the
dynamic response amplitude reduced by 10%~20%;the power generation is significantly improved under rated conditions, and the
nacelle acceleration remains within 0.3g, verifying the technical feasibility of the ultra-large triple-rotor floating wind turbine.
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