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Installed Wind Capacity growing strongly

Source: GWEC
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O&M costs on the rise

Rising demands for reliable and cost effective operation
Source: IHS Markit



Reliability-critical Subassemblies in Wind Turbines

Source: Dao et al. 2019

Highest Annual Failure Rates

• Electrical system ~ 0.5/a
• Sensors ~ 0.5/a
• Pitch system ~ 0.3/a
• Control system ~ 0.3/a
• Yaw system ~ 0.2/a



Condition 
Monitoring in 
Wind 
Turbines

> 100 data points every 10 minutes

Commercial on-shore turbine in Western Europe

All data has been anonymised

Source: TE Connectivity
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Energy Residuals



Energy Residuals

Power loss event



• One week shown

• 10.3 MWh lost within 24 
hours

• Decline in power 
generation despite 
constant wind speed

• Underperformance lasted 
for about 15 hours

Power Loss event



Power Loss event

• Zoom in to 2 days

• Underperformance 
despite relatively constant  
wind speed around 9 m/s

• Coinciding with unusually 
large blade angles at 
given wind speeds

• Coinciding with sudden 
declines in hydraulic 
pressure



Power Loss event



Power Loss event

Source: Trelleborg AB



New Article

Meyer and Brodbeck 2020

arXiv:2005.00370

http://arxiv.org/abs/2005.00370
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