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Why we need to solve the icing issue 
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Itôs not always easy 

to be a Swede. 

Photo taken in 

Hamburg 2004-05-

11 

This war was 

declared against 

Vattenfall 

WindREN  
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Ashamed of ad ï Vattenfall promotes lignate  
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Evolution of wind energy 
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Göran Ronsten  

Aapua Vind AB 
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The Himmelskampeffect 

on the rotating blade 

The influence of rotation 

on Cp near the tip 
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WindREN  OX2ôs wind pilot project 
Large-scale, cost-effective wind 

energy development 

in icing climates, 

Göran Ronsten 

2008 - 2015 

8 MEuro 

 
 

Large-scale, cost-effective wind energy development in icing climates Å Gºran Ronsten, OX2 Å CWP 2014, Beijing, Oct 22-24 
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Wind pilot projects: 70 Mú over 10 years 

From offshore to cold climate and forests 
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Why renewable energy? 
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Why Sweden and Holland failed in wind energy development 

Anna Bergek , 

Chalmers (2002):  

 

1. No home market  

2. Too few 

manufacturers  

3. A nuclear trauma  
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EU targets will not be reached without a clear roadmap 



Can wind make a 

significant 

contribution? 

China 2012: 

60 GW of wind = 

All electricity from 

the countryôs 17 

nuclear power 

plants 

China 2013: 

75 GW of wind = 

150 TWh = 

Swedenôs 

electriciy 

consumtion 



Sweden 

 

Installed power 

per region 

Q1, 2014 

 

2017 scenario 

 

Blue Installed 

Red Constr. 

Green Permits 

Yellow Applied  

North South 

Icing 

Climate 

Installed power per electric region 

Dec 2017, Base scenario 
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Examples of measurements and existing icing data 

Czech Republic (Studnice), 1940-1999 

Annual maximum ice load (kg/m) 
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First Swedish 

experiences of iced up 

wind turbines (2004) 

 

Report available from 

Elforsk  (Swedish only ) 

 

Most references from 

Boreas (Finland)  
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Deicing in Åre (SE) 
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Deicing in Åre (SE) - 1 
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Access challenge 
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What is going on? 
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We donôt want to stay onboard! 
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Icing on a 

lighthouse 

in the Bay 

of Bothnia 



The main challenge in Sweden 

is icing, not low temperatures 
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>25% wintertime energy production losses, V82-1.5 (Aapua) 
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Ice influences 

production - 1 

hour data 
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Red 

fields 

need 

attention 
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Tools needed to predict, detect and remove icing 
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Svevind, 1101 (Markbygden) 

Ca 10 TWh ï ca 3 GW 
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Kjeller 

Vindteknikk 

presented an 

icing map for 

Norway 
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Unique  measurements  of  icing versus  height  
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Leading 

edge? 

Leading 

edge? 
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Yes No 
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Letôs set 

things 

straight 
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Prosecutor: 

 

Wind turbines do 

fullfill the EU 

machine directive 

although they 

throw ice.  
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Safety distances due to the risc  of ice throw (ref: WECO)  

Rotating  

Standstill  
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A risk assessment can be presented in a similar manner as noise  



Experiences and challenges with wind farms in cold climates Å Göran Ronsten, WindREN Å Aarhus, 2014-12-03 Å Icewind final conference 

WindREN  

Pilot study of icing on the 

Uljabuouda hilltop in Arjeplog, 

Sweden 

 

Göran Ronsten, FOI 

 

Deicing required 

10 X 3 MW WinWInd 
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Are signs, sirens and lights enough to prevent accidents?  
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Ice can fall from the tower 

and the nacelle 

 

Ice can damage stairs 
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A car roof hit by a piece of ice  
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