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Objectives and scope Introduction

A model is proposed for establishing the Coupled Analysis of a Spar In the past years, the energy consumption has increased along with Global warming concerns while fossil-based energy resources
Floating Wind Turbine considering both Ice and Aerodynamic Loads. have been depleting. In this context, thorough investigations have been run to find ways to counter the energy problem by exploiting
This topic is important within the field of renewable energies research renewable energies and develop their use. Among those renewable energies, wind energy has known one of the fastest growths. The
given that among renewable energies, wind energy has known one of the present study will focus on a spar floating wind turbine. A spar wind turbine presents good heave motions performances, small wave
fastest growths. And, in the case of cold climate regions such as the Baltic forces and are, among other things, easy to install and cheap to build and maintain compare to other types of wind turbines ( Biswajit,
Sea, ice loads become an important point to consider in the design of et al., 2013). All of these features make this type of structure well suited for deep water operations where the production is the most
offshore wind turbines. The central issue to be addressed within this work promising given the encountered wind conditions i.e. strong and constant wind.
is the coupled action of ice and aerodynamic loads on a Spar floating
wind turbine. The following tasks should be addressed in the thesis work: Floating wind turbines can be really challenging structures for modelling processes due to large rotational and translational motions of
the structure and modeling of mooring and anchoring systems. However, they have been studied extensively in the literature due to
1. Study and develop the coupling between the ice load DLL and their suitability for wind energy production in deep water. However, the most suited sites to install offshore wind farms might potentially
HAWC2, the aero-hydro-servo-elastic simulation tool . be subjected to ice conditions and so far few researchers have studied the importance of these loads compared to the aerodynamic
2. Based on the existing data of the 5SMW spar wind turbine, perform ones in the case of spar wind turbines. The purpose of this project is to perform dynamic response analyses of a spar wind turbine
coupled time-domain simulations considering only ice loads and a under ice loads for design check, and to investigate the importance of ice loads on the floater. To do so, we have implemented a semi-
sensitivity study for different ice drift speed and thickness. Compare empirical ice load module coded in Fortran into the aero-hydro-servo-elastic tool HAWC2 (Larsen, et al., 2007). The structure is fitted
the results of uncoupled and coupled analyses. with an inverted cone at the mean sea level (MSL) to mitigate the ice loads. A rigid model is implemented to study the influence of ice
3.  Perform analyses with both ice and wind turbine loads. drifting speed, ice thickness and study the relative importance of aerodynamic and ice loads in the case of a coupled analysis.

Modelling
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»= The problem should be studied in time domain given the non-simultaneous failure of the ice around the structure. Thus, iterations are needed to find the updated parameters at each time steps.
= Numerical issues were encountered due to the large rotational and translational motions of the structure but they were solved by introducing the ice loads using a ramp function sufficiently long

Simulation results
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Conclusion and recommendations References
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» The wind has a predominant influence on the loads.

» |ce loads participate to the dynamic component of the response: influence in fatigue damages but the power production does not seems to be impacted

Future work:

= More load cases should be run with both ice and wind loads. Indeed, only a limited number of results were obtained in this work.

= Analysis should be performed with both random variation of ice properties and turbulent wind field. Then fatigue and energy production study can be run in
more realistic conditions and can be used for design purpose.

= The accuracy of the results obtained should be assessed whether by standards and guidelines, by comparing the model with a model developed in another
university or by comparing them to physical response data from actual measurements (model tests or full scale data).
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