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ABSTRACT 

The purpose of this work is showing some of the results obtained within FibreGy [1] research project, 
whose main goal is to enable the extensive use of FRP materials in the structure of the next generation 
of Large Offshore Wind and Tidal Power platforms. More specifically, the design process of a floating 
wind turbine (FOWT) is shown, as well as the numerical techniques used. 

The W2Power is a patented semi-submergible platform concept developed by ENEROCEAN. It 
enables higher power per point of connection thanks to two wind turbines on a single floating platform 
that is able to weather-vane, maximizing the energy harvested. Its conceptual design has already 
received an “Approval in Principle” by BV and a 1/6 prototype was deployed in 2019 at the Canary 
Islands, making W2Power one of the most advanced FOWT designs. 

To achieve an optimized and reliable design, the different physics that govern the dynamics of the 
device need to be modelled accurately and simulated in a reasonable time for a large number of load 
cases. Therefore, advanced numerical techniques are a key tool in the design of FOWT.  

Within FibreGy, different numerical strategies have been developed to overcome such challenges. The 
first one is a Reduced Order Model to account the hydroelastic performance of the structure, by 
reducing the number of free degrees to be computed. The second strategy is a Fatigue Damage 
Assessment applied to composite laminates, based on a previous work [2]. The third numerical 
technique is a multi-scale model for taking into account structural details in the device (e.g. changes in 
thickness, reinforcements, connections), which solves the stiffness matrix of the micro model, and then 
it is exported to the global model. All these developments have been implemented on the commercial 
software Tdyn-RamSeries [3] developed by COMPASSIS, as well as they are available in its graphical 
user interface for being used. 

Finally, the capabilities of such advanced numerical tools implemented in Tdyn-RamSeries are shown, 
applied to the design of the W2P platform. 
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