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• The actuator disk model used can predict velocity

wake defect.

• Many of the latest ML models can reliably

approximate the CFD results, although

performance and how the models behave can

vary.

• ANN is most accurate but requires most training

time. GP and RBF are both accurate close to the

training data since they pass through these points.

RF provides a conservative prediction however the

output is stepped.

• A Monte-Carlo analysis can be conducted with the

approach.

• NFA shows a wide range of damages can be

detected with OMA and the types can also be

distinguished from each other.
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This project aims to develop a framework for

extrapolating structural health data from sensored wind

turbine units to non-sensored units based on a

combination of CFD, FEA and spatial variation models.

To: optimise performance; Reduce cost of operation.

Introduction

Key Aims:

• Develop framework to extrapolate SHM data to non-

sensored units.

Key Objectives:

• Literature review of offshore farm modelling

• Build CFD model of reference wind farm

• Develop ML based approach to expand CFD results

• Build parametric FEA model of generic turbine

• Use models to develop framework for data extraction

Aims and objectives

• Construct CFD model of wind farm

Real data to construct the CFD model of the wind farm. 

An actuator-disk CFD model of the wind farm built. 

• Machine learning based stochastic expansion

CFD results approximated with: 

Neural networks, Gaussian Process, 

Radial Basis Function, Random 

Forest and Support Vector 

Machines.

• Natural Frequency Analysis of damage detectability

Ramboll’s in-house ROSAP model

used to conduct operational modal

analysis of damage cases.

Methods

• Accuracy comparing CFD results to real wind farm

• Performance of machine learning models

• NFA Damage detection

Results and discussion

Conclusions


