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Winter 2023-2024 icing cases in Finland

• Finnish wind fleet in total

• Production forecast and realized production data from Fingrid

• Cloud height, temperature observations

• Nordpool Urgent Market Messages backing up conclusion

• Comparison with Kjeller IceLossForecast
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2023 December 



2024 Week 1 



2024 Week 2 
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2024 Week 4 
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2024 Week 10 



Definition  of “market”

• In this presentation a word market refers to 
• a geographical market area or,

• Examples feed-in: Finland 2011-2017,  Quebec Canada. 

• within a geographical area there can be different kind of markets based on 
sales strategy
• Example open market: Finland 2017 -> direct sales to electricity market or different kind 

of PPA’s



Production related costs of icing 
• Direct AEP loss, lost sales, risk is always on producer

• Applies to all markets.
• Traditional way of defining loss

• Missing production, from the producer point of view
Case a. No worries, someone else is paying my mistakes. 
 - this applies to feed-in market, pay-as produced PPA
Case b. Full responsibility to market, intraday and balance obligations. 
 - sales directly to the market, base load PPA
 - no other significant assets, single or few wind farms
 - can limit balance risk by buying balance service, for a price
Case c. Something in between of a and b 
 - other significant  assets to cut extreme costs in balance market
 - the variation of risks and business opportunities is huge

 



WIPS benefit calculator - intro 



WIPS benefit calculator– Market risk factor 

Economic loss % 
= AEP loss% * (1+MRF)



WIPS benefit calculator - input 



Calculator - results 



Final words

Economical icing losses are greatly underestimated!

The market factors are difficult to predict.

 

But, you can disregard these by choosing a turbine 
with efficient anti-icing solution.
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