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Wind Farm in northern Sweden: 1st nov – 31st jan 

Temperature – Mostly below 0°C 

Individual turbine performance – This presentation is based on turbine #1 

#1 
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Turbine #1 

Facts nov-jan (3 months) 
•  Budget: 2201 MWH 
•  Outcome: 1370 MWH 
•  Difference: -841 MWH 

Findings 
•  Lost production: 734 MWH 

–  Maintenance: 150 MWH 
•  Turbine stopped and in maintenance 

mode 
–  Not planned stops: 123 MWH 

•  Error from turbine – not service 
–  Low Production: 461 MWH 

•  No error, but lower production than 
warranted power curve 

•  Availability*: 54% 

* Time based availability low wind, below cut in = Available 
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Turbine #1 

Lost production 3 months: 734 MWH, approx. EUR 40,000   
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But why is production lost? 

Maintenance	
   150	
  MWH	
  
Not	
  planned	
  stops	
   123	
  MWH	
  
Low	
  Produc;on	
   461	
  MWH	
  
Sum	
  Lost	
  Produc-on	
   734	
  MWH	
  

Lost production over time per category 

Top Errors 

Most	
  Lost	
  Produc;on	
  is	
  in	
  category	
  low	
  produc;on	
  i.e.	
  no	
  
error	
  message	
  from	
  turbine.	
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Power Curve Analysis 

Stand	
  s;ll	
  

Performs	
  well,	
  
when	
  in	
  opera;on	
  

Best	
  fit	
  line	
  indicates	
  overall	
  
performance	
  well	
  below	
  
warranted	
  power	
  curve.	
  

Power	
  curve	
  evolu;on	
  indicates	
  
long	
  periods	
  of	
  stand	
  s;ll	
  

Most	
  produc;on	
  lost	
  sector	
  0-­‐180	
  
degrees	
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Conclusions 

•  Production budget [2201 MWH] ≈ Actual [1370 MWH] + lost 
production [734 MWH] 
–  Diff: -4,4% 
–  Had it not been for tough conditions on site, budget would have been within 

acceptable margin of error. 
•  Ice and cold are real problems that affect availability more than P50 

values seem to account for 
–  Opportunity: De-icing systems with improved intelligence 
–  Further study: Comparison of different de-icing systems at sites with similar 

conditions 
•  Error data from turbines make root cause problem analysis 

complicated.  
–  Error? Warning? Multiple errors at the same time?  
–  Opportunity: Work to standardize error output from turbines 

Budgeting works, but… 

N.B: Data from this report is taken from newly commissioned wind farm 
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