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\/ MY RESEARCH INTERESTS

Meteorological Conditions Monitoring Station (MCMS)
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THROWBACK TO WINTERWIND 2018

Bégin-Drolet et al. (2018) The importance of accurate detection for turbine ice prevention systems. Winterwind 2018
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ambiant temperature [°C]
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THROWBACK TO WINTERWIND 2018
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THROWBACK TO WINTERWIND 2019

Bégin-Drolet et al. (2019) How efficient is your blade heating? Winterwind 2019,
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study of 80+ turbines

turbine stoppages = 12521
total downtime = 27185h



— BLADE HEATING MODEL

« Based on a simple 1D blade
heating model;

* Thermal resistance approach;

 Blade broken into 14 sections of
different profiles;

* Does not take into account LWC:;

* Accounts for rotation rate (higher
convection at the tip). y,
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ABSTRACT

In the rapidly expanding market of wind energy, sites in cold climates are becoming popular because of their
high wind potential However, several challenges are associated with energy production in those sites. Such
challenges not only include low temperature and high winds, but also multiple icing events. To cope with the
negative impacts of icing, wind turbine manufacturers nowadays include ice protection systems (IPS) to their
products. It has been observed that the performances of those systems can be greatly influenced by the ambient
conditions. In many occasions, under harsh conditions, turbines IPS may not able to prevent ice formation on the
blades nor to remove ice that is already formed. Multiple numerical analysis were made on the IPS performance
but none of them relies on actual field data. In this paper, the relationship between the turbine stoppage time,
wind speed and ambient temperature was studied on a wind farm of over 80 turbines in eastern Canada. The test

site is subject to harsh weather and long recovery time and can therefore provide interesting data on icing
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ambiant temperature [°C]
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g ANALYSIS OF A SINGLE WIND TURBINE

_Incubation  Accretion Persistence/Ablation - WEC type: confidential
) T TR - IPS system: hot air
Location: confidential
_ _ Operator: confidential

g R A g I D D e A Dates: september 2018 to june 2019

Meteorological

/ Icinj 4 j J > :Time |C|NG DATA
S e =K RN « 27 icing episodes
» Meteorological icing: 385h
/ oricing  Rotor incubation: 80h

e Rotor accretion: 305h

* Persistance/ablation time: 76h "~/
 Rotoricing: 381h

 Total icing time: 461h o/
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= HOW TO ACCOUNT FOR LWC?
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J % CONCLUSION AND PERSPECTIVES

The importance Industry/academia
partnerships and the benefits for all parties.

IPS performance envelopes are a simple and
efficient way to analyze and explain power
losses.

We need to gather more data to improve our
blade heating model.
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Meteorological Conditions
Monitoring Station (MCMS)

o

i

; Measurements

Wind speed Oto5oms  £0-2ms(0toT5mis)
b P +4 % (>15m/s)

f Wind direction 0 to 360° +4°

) o +0.1°C (-18°Ct0 30°C)
Y Temperature 401060 °C +05°C (else)

Relative humidity 0 to 100 % +3%RH

Barometric pressure  30to110kPa 0.1 kPa

MCMS Il t
(nacelle or mast) Solar radiation 0 to 1800 W/m? +5 %

Ice detection probe A Ice detection probe B

| <

Electrical box
(in the nacelle or on the met mast)
Liquid water contentz  Typ.0to 1 g/m?

Icing severity2 Typ. 0 to 10 g/(sm?)
solar radiation sensor )
FT722-D wind sensor ~ 24VDC,10A 115/230 VAC| Ice accumulation? mm
SHSEecec Icing type? glaze, soft rime, hard rime
Precipitation on/off

 digital communication -
~ surge protected

Ethemet | Meteorologicalicing  on/off

Integrated microprocessor

meteorological station
(temperature, humidity, pressure)

ETL Certified Intertek

i Instrumental icing on/off
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