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1. Motivation
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The O&M of offshore wind farms represents ~39% of their total
lifetime cost, due to the limited accessibility of the offshore turbines,
which increase the risk and cost of maintenance operations.
The conventional O&M scheme is currently supported by:
• limited/low quality data for condition and processes monitoring
• lack of a suitable interpretation (data-mining) process
requiring human intervention to either:
• support the monitoring phase, or
• correct (repairing or substituting) already present faults
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2. HOME-Offshore project
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Complementary to the conventional O&M planning and intervention
the HOME-Offshore project (Holistic O&M for Offshore Wind
Energy), suggests a multi-disciplinary based O&M scheme.
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Allowing a more complete and suitable data collection, it is aimed to
the implementation of diagnostic and prognostic models for a
knowledge driven O&M. These consist of:
- reliability based models for the wind farm assets,
- machine learning algorithms for data-mining, and
- advanced multi-physics dynamics models (AHSE and TEMM).
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3. Aim and research challenge

4. Coupled Model of Dynamics
at single Wind Turbine level

 Its challenge is to support a prognostic and diagnostic O&M
approach, by being able to model the dynamics leading to the
mechanical and electrical faults.
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• Silos approach of AHSE and TEMM models
the former for the analysis of the physical interaction and
loads on the turbine structure [1], the latter for the detailed
analysis of the drive train and electric-array [2]
• First steps toward AHSE-TEMM semi-coupled model
(AE model impacts on TEMM model [3])
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• Twofold use and development: wind farm layout
and the energy-to-cost ratio optimization analyses
• Never used to capture aspects linked to the O&M
of the wind farms (faults chain of events)
• Focus on aerodynamics modelling and control of
power and loads, by capturing the interactions of
atmospheric phenomena, array effects, and turbines
wake dynamics
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 This research, incorporated into HOME-Offshore project, is aimed
to develop a holistic advanced AHSE-TEMM coupled model
of dynamics for the single turbine, with a view toward its
integration at the whole wind farm.
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