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IEA Wind TCP Task 54 – (previously known as Task 19)

• IEA – International Energy Agency

• Purpose of Task 54 is to bring expertise from different countries and gather
information and provide guidelines, recommended practices and state-of-
the-art industry standards within the topic of wind in cold climate

• Operating Agent: Timo Karlsson (FI), Task Manager: Charles Godreau (CA)

• Participating countries:
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T54 – Work set-up

• The Task has regular meetings to coordinate activities within the group

• Work is done in subtasks where an assigned subtask leader coordinates the
work for a specific subject

• Over the years, T54 participated in conferences to disseminate the work

• Dissemination is done throughout the years by publishing reports,
presentations, etc.

• Annual physical meetings hosted by one of the participating countries
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Publications

• Ice Loss Methodology – IEA Task 19 Ice
Loss tool to assess production losses
due to icing

• International Recommendations for Ice Fall
and Ice Throw Risk Assessments (2nd
edition)

• Performance warranty guidelines

• Site classification
• IEA Wind TCP Recommended Practice 13 2nd

Edition: Wind Energy in Cold Climates (iea-
wind.org)

Production
Loss

[% of AEP]

Duration of
Instrumental

Icing
[% of Year]

Duration of
Meteorological

Icing
[% of Year]

IEA
Ice

Class

>20>20>105
10-2510-305-104
3-126-153-53
0.5-51-90.5-32
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Task 19/54 – Public references

• International Recommendations for Ice Fall and Ice Throw Risk Assessments (2nd edition)

• Ice Detection Guidelines for Wind Energy Applications

• IEA Wind TCP Recommended Practice 13 2nd Edition: Wind Energy in Cold Climates (iea-
wind.org)

• Available Technologies for Wind Energy in Cold Climates

• Definition of Best Practice for Testing Icephobic Surfaces Available at: https://iea-wind.org/iea-publications/
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T54 work plan 2025-2029

DeliverableTitle

1 - Review of operational strategies
of wind turbines in cold climates

Operational strategies

1 - Management of ice throw and
ice fall risks during operation
2 - Pre-construction ice throw risk
assessment

Managing the ice throw risk

1 - State-of-the-art of offshore icing
assessment

Offshore wind
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T54 work plan 2025-2029

1 - Task 19 IceLossMethodology
2 - IEA Ice Class 2.0
3 - Framework for field validation
of blade heating systems
performance

Wind turbine and blade heating performance

1 - Review of current knowledge
2 - Future research needs

Icing events complexity

1 - Review of uncertainty in cold
climate wind projects

Uncertainty

1 - Industry awareness
2 - Recommended practices
update
3- update of market study

Dissemination
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Market monitoring

• Among other things the cold climate wind tasks have been evaluating the
state and size of cold climate wind market worldwide

• Earlier resutls have been presented at Winterwind in
• 2017
• 2021

• And today
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Low temperature

*Source: IEA Wind Task 19 Available Technologies report of Wind Energy in Cold Climates
(2016 edition): https://doi.org/10.5281/zenodo.15050539
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Icing climate

• Here icing climate
icing class > 2

• Calculate using
meteorological icing
from an icing atlas

• Use VTT world icing
atlas [2]

Production
Loss
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[1]IEA Wind Recommended Practices
for wind energy projects in cold
climates edition 2016
https://doi.org/10.5281/zenodo.1417
9846
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Data sources & Methodology

• Location data from Global Energy Monitor
• Global Wind Power Tracker, Global Energy Monitor, February 2025 release.

(https://globalenergymonitor.org/)

• Icing data from VTT World icing atlas

• Forecasts
• IEA renewable energy progress tracker (Renewable Energy Progress Tracker – Data

Tools – IEA)
• GWEC Global wind report (GWEC's Global Wind Report 2025 - The definitive guide

to the wind industry),
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Cold climate sites – onshore only
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Regions in the Database
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Results
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Icing definition here:

IEA Wind Ice class > 2
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Low temperature: 190
Icing : 156
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Results
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Sum of Capacity (GW) 153.1009 75.0328 34.3493 16.5609 13.7482 7.9454 1.4699 1.306 1.0029 0.201 0.158

0

20

40

60

80

100

120

140

160

180

Sum of Capacity (GW)

Total:

Some overlap,
number of sites in
both categories

Total: ~300 GW

This is almost 30 %
of onshore capacity
in the GEM database.



Forecast 2020-2025

Forecast for Cold climate wind market in GW
for 2025

Estimated cold climate wind market size in GW
in 2020

Low TemperatureIcing ClimateLow temperatureIcing climate

111.4162.274.0118.6

Total 223.6Total 156.2

Year-over-year growth, average

8.7Icing climate

7.5Low Temperature

13.5Cold Climate total

Growth estimates assume that the local
share of cold climate remains similar
through the forecast period.

From: Winterwind 2020
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Forecast for 2030

• Assume similar share at regions as before:

• IEA scenarios assume all very ambitious political targets reached
• This would mean reaching the COP28 goal of tripling global renewable electricity

capacity by 2030.
Forecast for Cold climate wind market in

GW for 2030
Estimated cold climate wind market size in

GW end of 2025

Low TemperatureIcing ClimateLow temperatureIcing climate

395233190156

Total 517Total 307
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Forecast for 2030

• Another way to look at the forecast:
• IEA estimates that total onshore capacity globally is 1137 GW at the end of 2025
• By 2030 this number would be 1779 in the main scenario
• Marketshare by % of onshore:

Forecast for Cold climate wind market in
% for 2030

Estimated cold climate wind market size in %
end of 2025

Low TemperatureIcing ClimateLow temperatureIcing climate

22.2 %13.1 %16.7 %13.7 %

Total 29.1 %Total 27 %
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Comparison to previous forecast

• Icing climate forecast was quite close

• Cold climate estimate was a big underestimation

• Lot of the growth has been in China in general
• China has lot of dry, cold climate
• Better source for data in China this time as well
• Explains part of the under estimation
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Notes on the forecast

• Assumptions that growth remains similarly divided within subregion / country affects
the results quite a bit here.
• Especially assuming that the future onshore installations in North America and China will be at the

same areas where the current wind power is
• This does lift the 2030 estimate

• In the past growth forecasts have systematically underestimated the growth of wind
power; we don’t know if this will last, especially in Europe and North America

• Based on set political target on increase of share of renewables we can assume cold
climate market to still grow.

• What impact climate change will have on low temperature and icing is another
question
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Takeaways

• Market for icing and low temperature
solutions in wind power is large

• Icing mainly in North America and Europe

• Low temperature turbines also in Asia,
mainly China

• Political goals to increase the market size
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Thank you!

The IEA Wind TCP agreement, also known as the Implementing Agreement for Co-operation in the
Research, Development, and Deployment of Wind Energy Systems, functions within a framework
created by the International Energy Agency (IEA). Views, findings, and publications of IEA Wind do
not necessarily represent the views or policies of the IEA Secretariat or of all its individual member
countries.

Timo Karlsson, timo.karlsson@vtt.fi, https://www.iea-wind.org/task54


