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Offshore wind is a rapidly maturing renewable energy technology and is expected to play a central 
role in future energy systems. It has the potential to generate more than 420,000 TWh per year 
worldwide, an amount approximately equal to 18 times the global electricity demand today [1]. 

While many of the most abundantly resourceful sites are at water depths too extreme for fixed-base 
solutions, current floating turbine technologies are plagued by high-costs and inefficiencies. Seawind 
Ocean Technology B.V., a Netherlands based company, is a manufacturer of fully integrated floating 

wind turbine systems. They have designed an innovative set of low-cost, low-weight, upwind two-
bladed wind turbines, with teetering hinge and yawed power control. This teetering hinge decouples 

the shaft from rotor, by adding an extra degree of motion, and protects the turbine from harmful 
aerodynamic and gyroscopic loads, as well as the rotor from hydrodynamic loads. The active yaw 
control eliminates the need for pitching systems to optimise power output, in turn reducing turbine 

head weight and cost. 

         

                             Figure 1: Seawind 12 nacelle [2]                                          Figure 2: Fully Integrated Seawind turbine [2] 

The goal of this thesis project is to optimise the loading analysis models of the Seawind 12-225 turbine. 
This is a 12 MW two-bladed floating offshore turbine and is intended to hit the market by 2024. 

Seawind have extensive operational data from the Gamma 60’s (the world's first variable speed wind 
turbine with a teetering hinge) deployment in the 1990s. The aim is to calibrate the current Seawind 
simulation models against this experimental data, so that the offshore Seawind 12 analyses can be 

optimised. Once achieved, displacements and loads for key DLC’s will be analysed and the effect of 
different mooring configurations at extreme water depths will be determined. This will require 

extensive research during the literary review stage into two bladed turbine physics, teeter and yaw 
dynamics, floating structure hydrodynamics, and relevant technologies associated with the Seawind 
turbines. OpenFast, Bladed, and Hydrostar simulation tools will be heavily used to achieve the aims of 

this project.  



References 

[1]  IEA (2019), Offshore Wind Outlook 2019, IEA, Paris https://www.iea.org/reports/offshore-wind- 
       outlook-2019 

[2]  Seawind Ocean Technology. 2022. Homepage - Seawind Ocean Technology. [online] Available at:        
       <https://seawindtechnology.com/> [Accessed 20 January 2022].                                     

 

 

 

 

 

 

 

 

 

 

 


