
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: Mar 13, 2024

Blade erosion in wind farm layout and/or control optimization

Arconada, Javier Ozores; Réthoré, Pierre-Elouan; Hasager, Charlotte Bay; Bech, Jakob Ilsted; Friis-
Møller, Mikkel; Pedersen, Mads Mølgaard; Verelst, David Robert; Skrzypinski, Witold Robert

Publication date:
2019

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Arconada, J. O. (Author), Réthoré, P-E. (Author), Hasager, C. B. (Author), Bech, J. I. (Author), Friis-Møller, M.
(Author), Pedersen, M. M. (Author), Verelst, D. R. (Author), & Skrzypinski, W. R. (Author). (2019). Blade erosion
in wind farm layout and/or control optimization. Sound/Visual production (digital)

https://orbit.dtu.dk/en/publications/3c4bbf59-0c0e-4591-9eba-f9e94f7cf8f1


DTU Wind Energy20 June 2019 Blade erosion in wind farm layout and/or control optimization

Blade erosion in wind farm layout 
and/or control optimization

Javier Ozores Arconada, Pierre-Elouan Réthoré,

Charlotte Bay Hasager, Jakob Ilsted Bech

Mikkel Friis-Møller, Mads Mølgaard Pedersen,

David Robert Verelst and Witold Skrzypiński (wisk@dtu.dk):

1



DTU Wind Energy20 June 2019 Blade erosion in wind farm layout and/or control optimization

What is erosion and why does it matter?
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2-5% loss in the AEP
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Introduction to the Erosion project

• Enable longer lifetime of wind turbine blades

• Accelerated tests in a rain erosion tester

• Wind tunnel tests

• Precipitation measurement by ground-based devices

• Radar precipitation forecasting

• Historical weather data

• *Engineering modelling of erosion on turbines + ESM

• Full-scale experimental validation
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ref: AeroNORDIC

ref: OTT Parsivel²

www.rain-erosion.dk

ref: Power Curve

*Bech et al. doi.org/10.5194/wes-3-729-2018 
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• Wind farm optimization framework:

o Farm layout

o turbine type, e.g. rotor size, hub height 

o operational parameters, e.g. RPM, pitch

• Open Source MIT license w/ propriety plugins
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TopFarm Framework
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https://gitlab.windenergy.dtu.dk/TOPFARM

 Include erosion features in TopFarm
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• Decrease tip speed during (rare and heavy) precipitation events

• Loose some energy production during those events

• Improve blade surface condition

• Save on repairs and maintenance

• Increase energy production overall

• Most of the loss may be mitigated
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What is Erosion-Safe Mode (ESM)?
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Constant tip speed lid and precipitation threshold
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Tip speed lid(precipitation)
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Variable price of electricity
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Erosion in TopFarm

http://www.ict-aeolus.eu/images/horns_rev.jpg

Exploratory study:

• Horns Rev 1 layout

• 3 years of wind speed and precipitation TS

• 28 €/MWh

• Penalty for repairs 

• 80 Vestas V80 turbines

• Assumed 90 m/s tip speed

• ESM parameters:

o Same for each turbine

o Constant lid (40 m/s)

o Constant threshold (10 mm/h)

---------------------------------------------------------

• Individual increase in AEP: 1.6% - 1.7% 

• Individual increase in profit: 2.9% - 3.0%
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Thank you
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