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Abstract
This work offers an overview on the experimental activities carried out during the design and validation of a semi-submersible floating wind system
developed within the TRL+ project. The platform design is based on a upscaling procedure applied on a semisubmersible platform in order to make it
suitable to the DTU 10 MW RWT and for the bimep test site environmental conditions. The original platform design refers to the well-known
DeepCwind platform, a substructure born and developed within the homonym project, and later widely studied in several other works.
A key stage of the project regards the model test analysis executed at the basin of IH Cantabria
institute (CCOB), which permitted to obtain important information about the behaviour of the
floating system and critical data for the numerical model calibration.
The test setup was characterized by a scale factor of 1:40, submitting the model to a test matrix
including 177 cases. The wind, wave and current conditions were defined by extrapolating the bimep
test site environmental conditions by means of the IH Cantabria meteocean database.
The novel part of the test campaign is related to the reproduction of the aerodynamic forces
including the drivetrain moment transferred to the turbine tower top. Such force and moments are
obtained by means of a Hardware In the Loop strategy by involving a multifan actuator.

Objectives
The test campaign objectives are the following:

Reconstruction of the BiMEP meteocean condition in laboratory scale
Reproduction of the complexity of hydro-aerodynamic loads acting on the FOWT system
Acquisition of the platform behavior with particular focus on the non linear hydrodynamic effects
Validation of the turbine controller strategy and its impact on the platform behavior and turbine performances
Acquisition of the data required to update the IH Cantabria coupled hydro-aerodynamic numerical code

Methods
The scale conflicts which affect the
aerodynamic force representation in wave
tank tests were avoid by employing a HIL
strategy involving a multifan actuator
calibrated to calculate and generate, in Real
Time, the turbine rotor thrust and the tower
top side-side moment with high fidelity .

The calibration procedure
guarantees the
generation of forces and
moments allowing an
error lower than the 3%
of the target value.

Results
The results of the multifan calibration show that the error of both rotor thrust force and the
moment transferred to the model tower top is lower than 3%.

Thrust and moment calibration above rated speed

Thrust and moment calibration below rated speed

The reliable reproduction of the rotor thrust force and drivetrain moments allows to improve
substantially the representation of the aerodynamic forces that characterize the FOWT system.

Conclusions
The numerical and experimental activities carried out within the TRL+ project have contributed
to improve the reliability of numerical and experimental tools employed to predict the behaviour
of Floating Offshore Wind Turbines. The output of the project hopefully brings an improvement
on the level of confidence that the optimization processes still need to improve the
competitiveness of FOWT systems.
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