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50+ years of experience in Wind

• Lidar expertise (ex Vaisala)

• Wind resource, wake modeling (ex GE)

• Engineering software development (ex GE)

• Collaboration, partnerships & standards 
(DTU, NREL, IEC-12-1)

Speaker at technical conferences
View all presentations

+1GW assessed across 3 continents

Winner of the Iberdrola Challenge (April 2025) Efficient wind measurements campaigns for turbine assessment
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https://www.tipspeed.com/resources
https://www.iberdrola.com/innovation/international-startup-program-perseo/efficient-wind-measurements-campaigns-for-turbine-assessment
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Deal with periods of low turbine availability in normal operation

Account for unreliable nacelle direction and wind speed data

Account for non-homogeneous flow (aka speed-up) 

Work for layouts with mixed turbine types

Account for external wakes (while defining "freestream“)

Easily updatable

 (weekly/monthly)

Limited tuning

Methods requirements



Turbine level wake loss aggregation

Site temporal wake loss aggregation

Data credit: Plumley, C. (2022) « Penmanshiel Wind Farm Data ». Zenodo. 

doi: 10.5281/zenodo.5946808.



           

                               

                                

           

   

                 
   

         



Sub-steps: 

1. 100% available power for turbines not in full performance

2. Correct for nacelle direction biases

3. Rank for each timestep turbines from least to most waked

4. Select a suitable minimal number of least waked turbines for that timestep



Sub-steps: 

1. Run two site-specific power output simulations for the site (one freestream, one waked)

2. Build an inverse model which predicts freestream power given power from least waked turbines.

3. Optional: iterate on the site-specific model to minimize the potential modeling errors
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Sub-steps:

1. Derive the wake loss timeseries from freestream estimated power and power 

2. Use site-specific wake model to calculate internal vs external wake losses

3. Assign a fraction of internal vs external loss for each turbine and timestep





The analysis of operational wake losses allowed to determine that pre-construction 

external studies underestimated wake losses by 3.5% compared to observed losses 

derived from the Scada.

These insights allowed to put in context the performance of the site.

Performance analysis carried out on a large onshore farm with mixed turbine types
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Before accounting for wake losses:

-2.5% bias, 6.5% monthly std variation

After accounting for wake losses:

-1% bias, 1.7% monthly std variation

Performance ratio between actual and expected production from monthly indices, aggregated per year, before and after accounting for wakes.



External
wakes

Using operational data allows to update 

pre-construction wake loss estimates, 

better anticipate long term site 

performance and improve wake modeling 

of future projects.



• The shared methodology allows quantification of internal and 
external wake losses at turbine and farm level

• It builds upon extensive research and existing techniques to 
enable operational use in various environments

• Applications could include:
• diagnosing and reporting performance more accurately
• understandig external wake impacts
• contributes to wake models validations research

• Risks: speed up and external wake modeling
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