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Who is Wind Energy 
Technocentre (TCE)?
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Source: VTT – WIceAtlas

Non-profit organization

• Wind Energy in cold climate
• Complex terrain analysis

• Micro-grid optimization
• Operation & Maintenance

Applied R&D Technical assistance

TCE’s Offices 
+ 2 Test sites



Who are TCE’s clients?
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Raglan Mine project



How do we evaluate 
anemometers in CC?
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2007: COST 727

𝑃𝐼COST 727 =
𝑡instr
𝑡meteo

Incubation

RecoveryMeteorological icing

Instrumental icing

Data loss

Time

Site Icing Index
(Severity)



Why evaluating 
anemometers in CC?
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2017: Google

700$  15000$ 20W  310W



Test sites and anemometers
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Murdochville: 900m
~ 1200 hrs/years

Rivière-au-Renard: 325m
~ 700 hrs/years



TCE’s Performance Index
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𝑃𝐼TCE =
𝜏Instr + 𝜏Extr

𝜏R
× 𝛼

𝛼 Severity

1,5 L< 50 mm

1 L> 50 mm
Availability

𝐷R
𝐷TOT

𝑡Instr
𝑡TOT

Total

𝑡Extr
𝑡TOT

Extreme



TCE’s Performance Index
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Ice Detection with Image analysis

𝑡TOT

Lmax

Measurement based on ISO 12494



Overall Results
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5 events at Rivière-au-Renard in 2015-2016

𝛼=1.5

Heated 
Bearing Cup1

Heated 2D 
Ultrasonic 1

Heated Cup 
1

Unheated 
Cup

Full Heated 
Ultrasonic



Overall Results
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5 events at Murdochville in 2015-2016

𝛼=1

Heated 3D 
Ultrasonic

Heated 2D 
Ultrasonic 2

Heated Cup 2
Heated Bearing 

Cup 2



Overall Results correlations
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100W Minimum

P
I

Heating Power (W)

• Heated 2D Ultrasonic 2
• Heated Bearing Cup 2
• Heated Cup 2
• Heated 3D Ultrasonic
• Heated Bearing Cup 1
• Heated 2D Ultrasonic 1
• Heated Cup 1
• Unheated Cup
• Full Heated Ultrasonic



What’s next?
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• More events for winter 2016-2017

• Add new anemometers

• Test more correlations

• Present the PI for ice detectors

• Add ice detector for rotor blades
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Merci!

Thank you!


