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Motivation 
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Safety Production 



Safety versus production 
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versus Safety Production 

What is the best strategy? 



The strategy 
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…is site specific and dependant on: 

 

Things you cannot change (easily):  

• Icing conditions (frequency, loads) 

• Surroundings (distance to houses and roads) 

• Authorities (start/stop regulations) 

 

Things you can influence:  

• Turbine equipment (ice detection, de-icing) 

• Turbine operation mode (stop and restart prodecure) 



Icing conditions 
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Distances 
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Regulations 
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Automatic restart? 



25.06.2014 Operation of wind parks under icing conditions 

Turbine equipment and  
operation mode 



Ice and «no ice» detection 
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Action: 

• Stop turbine 

• Continue operation 

• Start de-icing 

Action: 

• Restart turbine 

• Stop de-icing 

as short as possible 

time 

«Ice» detection 
    Ice on the blades 

as early as possible 

no false alarms! 

«No Ice» detection 
    Blades are icefree 

as early as possible 



Not so efficient strategy 

Ice detection 

(power curve) 

Automatic 

turbine stop 

Ice melting 

Visual inspection 

(«no ice» detection) 

Manual restart 



More efficient strategy 

Automatic 

turbine stop Automatic 

«no ice» detection 

Automatic restart Ice detection 

(power curve) 

Ice melting 



Even more efficient strategy 

Automatic 

turbine stop 

De icing (heating) 

Automatic 

«no ice» detection 

Automatic restart Ice detection 

(power curve) Reliable technology required for 

«Ice» detection & «No ice» detection 



«Ice» and «no ice» detection  

• Option 1: Point measurements at the nacelle 

• Option 2: Measurements at the rotor blade 
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 Nacelle systems are less accurate  

as they don’t represent rotor blade 



«Ice» detection options 

Nacelle based systems 

• Environmental conditions (temperature, humidity) 

• Stop of anemometer or wind vane 

• Ultrasonic probes 

• IR reflection 

• Load cells 

• ....... 

 

Nacelle conditions do not represent rotor blade 

Big differences in technical maturity  

 Inter-comparisons and REX available 

No new systems being developed 

 



«Ice» detection options 

Rotor blade systems 

• Operational data (power curve, pitch angle) 

• Accelerators/Strain Gauges (pitch data required) 

• Radio Frequency Electromagnetic Fields RFID 

• Impedance/capacitance sensing technology 

• ...... 

 

Big differences in technical maturity 

Robust systems available 

Hardly any inter-comparisons or REX available  

New developments 

Low acceptance by authoritites 

 



«No ice» detection options 

Nacelle 

• Temperature above 0°C for xx hours 

• Anemometer or wind vane resume operation 

• Load cell does not indicate ice anymore 

 

Rotor blade 

• Operational data  requires turbine operation 

• Accelerators/Strain Gauges  

• Impedance/capacitance 

• RFID 

 

 More focus on «no ice» detection required 

 



Wrap up 
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• The strategy “production vs. safety” is always site specific 

• Turbine equipment and control strategy have a lot of 

room for improvement (automatic restart) 

• Nacelle based ice detection systems are less accurate 

• Robust systems for “ice” detection on rotor blade 

available, timing can be improved 

• “No ice” detection has to be more in focus of 

developments 

• Nacelle systems not suitable for “no ice” detection 

• There is a need for field studies and inter-comparisons of 

rotor blade systems  

 

 




