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Need for Load Mitigation  

Trends in wind energy : 

Increasing wind turbine size Ẓ 

Off - shore wind ẘ 

To decrease cost of energy : 

Å Reduce extreme loads  

Å Reduce fatigue damage  

Å Limit actuator duty cycle  

Å Ensure high reliability/availability  
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Presentation Outline  
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Active Load Mitigation: Pitch Control  
Individual  blade Pitch Control (IPC) 

 

Inner loop  (collective pitch): regulation to 
set point and alleviation of gust loads  

Outer loops  (individual pitch): reduction of  

- Deterministic (periodic) loads  due to 
blade weight  and non - uniform inflow  

- Non - deterministic  loads , caused by 
fast temporal and small spatial 
turbulent wind fluctuations  

 

ẘ Uniform wind    ẘ Turbulent wind  
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Active Load Mitigation: Predictive  
LiDAR- Enabled  Pitch Control  

LiDAR: generic  model, captures realistically wind 
filtering due to volumetric averaging  

Receding Horizon Control : model predictive 
formulation with wind scheduled linear 
model, real - time implementation based on 
CVXGEN 

Non - Homogeneous LQR Control :  approximation 
of RHC, extremely low computational cost  

 

 

LiDAR prediction span  

Reduced  
peak values  

Reduced  
peak values  

Reduced peak to 
peak oscillations  
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Flow control devices : 

Å TE flaps  

Å Microtabs  

Å Vortex generators  

Å Active jets (plasma, 
synthetic)  

Å Morphing airfoils  

Å é 

Active Load Mitigation:  
Distributed Control  

(Chow and van Dam 2007)  

(Credits: Smart Blade GmbH)  

(Credits: Risoe DTU) 

(Credits: Risoe DTU) 


