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New Tools 

Available new technologies as well as computational power 
increase, make possible the creation of cold climate related 
variables time series and thus, a deeper analysis can be 
executed regarding the performance of wind farms on such 
cold regions.
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Time Series 

Detailed hourly information will become an essential tool 
for the wind industry in cold climate regions causing time-
collapsed averaged data to become obsolete. 
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Time series has become now a reality which leads to a new 
approach when analyzing the project life cycle, specially 
regarding the energy cost estimation.

Time Series 
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Life Cycle of a Wind Farm 
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Cost of Energy (€/MWh) 

 

source:Thomson  et al., 2015, Life Cycle Cost and Carbon Emissions of Onshore Wind Power
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ICING Losses  

 

T19IceLossMethod:  

A standardized method for assessment 
of production losses due to icing from 
wind turbine SCADA data.

source:  https://community.ieawind.org/task19/t19icelossmethod
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Modelling 

Overview of the model 

• The model uses WRF driven by 
ERA5 Reanalysis 

•NO on-site measurement  data is 
needed as input 

• In-cloud icing using the 
Thompson microphysics scheme 

• Ice accretion using the 
Makkonen model
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Modelled ICING averaged indicators 
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Modelled ICING averaged indicators 

Averaged indicators at each turbine locations during icing episodes: 

•Wind Speed Histograms 
•Wind Direction Roses 
• Icing hours per year 
• Other cold climate indicators
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Modelled ICING time-series 
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• Service and repair scheduling 
• Daily profiles analysis 
• Cost of energy evaluation per time slots 
• Long term performance optimization 
• Flag indicators testing

Modelled ICING time-series 

Time-series at each turbine locations allows deeper analyze: 
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from: Christian Jonsson (ABO Wind),  Effective  validation for time series icing modelling using operational SCADA data, WinterWind 2019.
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Machine Learning 

Machine learning (ML) is the scientific study of algorithms 
and statistical models that computer systems use to 
perform a specific task without using explicit instructions, 
relying on patterns and inference instead. 
(…) 
Machine learning is closely related to computational 
statistics, which focuses on making predictions using 
computers.  

(source: wikipedia) 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