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Abstract

Under severe operating conditions, the motions of a floating wind turbine might exceed certain safety limits and thus impose the machine shutdown. This results in a loss of energy production. Here, a
methodology for evaluating the effect of met-ocean conditions on the long-term dynamic response of such systems is proposed. Given a chosen offshore location, off the coast of Agucadoura (Portugal),
wind and wave data are extracted from reanalysis databases, for a window of twenty years with hourly resolution. The response of a sample floating wind turbine is simulated in the time domain for a
subset of 1000 conditions, selected using a maximum dissimilarity algorithm (MDA). Results are then interpolated for the whole set of data using radial basis functions (RBF). This approach allows to
drastically reduce the computational effort. Tower inclination and hub acceleration are selected as relevant operating parameters: when they exceed a given safety tolerance, the wind turbine Is supposed
to be shut down. The average capacity factor is 33.4% If no stops are considered, and reduces non-linearly as more restrictive tolerances are given. This approach may be helpful in evaluating a
balanced tradeoff between energy production and reliable operation, bridging the design and operational phases of a wind energy project.

2. Methodology

1. Objectives

* Quickly evaluate the long-term response of a floating wind turbine, I.e.: .

- Platform displacements
- Nacelle acceleration
- Mooring line tension

« Get information about static and dynamic loads acting on critical points of the system. .

e Assess the influence of operating thresholds on the energy production

Extract met-ocean data from reanalysis databases, a known and reliable source of
Information [1], already used in a wide range of marine engineering applications [2] [3].

Select a relevant subset of met-ocean data, by means of a maximum dissimilarity
algorithm (MDA), able to represent the climate variabllity at the chosen offshore location.

Simulate the behavior of the floating wind turbine, for the selected climate conditions, by
means of a time domain model.

Interpolate relevant results over the whole set of data using radial basis functions (RBF).

3. Results
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Conclusions

* The presented methodology is flexible and can quickly assess the response of a floating wind turbine, independently of its platformm geometry or mooring configuration.

* The results can give valuable information at the design stage, regarding long-term dynamics of the floating system (i.e. fatigue loading) and at the operating stage, helping in
rapidly forecasting the turbine behavior based on the weather predictions.

« Safety tolerances may be adjusted to optimize the tradeoff between energy production and reliable operation. For the studied case, the thresholds may be as low as 4.75 deg
and 0.7 ms= (respectively, for tower tilt and hub acceleration), without affecting the turbine capacity factor.
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