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Installed power capacity according to country

Canada: 1,927.73 MW

Latin America: 1,314.35 MW

Argentina - 8.70 MW

Ascension Island - 1.65 MW

Brazil - 1,110.10 MW

Costa Rica - 64.80 MW

Falkland Islands - 2.97 MW

The Netherland Antilles: 11.13 MW
Uruguay - 115.00 MW

Are, Sweden

Winterwind, February 20

=
- 3
Europe: 31,731.06 MW ¢ o=
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Austria - 1618.39 MW 2 s q:'.

" Belgium - 697.93 MW

Bulgaria - 6.40 MW

Croatia - 101.30 MW

Cyprus - 2.40 MW

Czech Republic - 81.86 MW

Estonia - 106.00 MW

Faroe Islands - 16.20 MW
Finland - 45.30 MW

France - 2,457.86 MW

Germany - 18.007.89 MW

Great Britain - 908.06 MW
Greece - 528.42 MW
Hungary - 18.20 MW
Iceland - 1.80 MW
Ireland - 741.70 MW
Italy - 1,146.89 MW
Latvia - 24.00 MW
Lithuania - 312.43 MW
Luxemburg - 52.20 MW

Morocco - 3.50 MW

The Netherlands - 1010.80 MW
Northern Ireland - 119.50 MW
Norway - 142.90 MW
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i ENERCON

#F ENERGY FOR THE WORLD

Installations Worldwide:

E-10 to E-20: 213
E-30 to E-33: 920
E-40, E-44, E-48, E-53: 8,435
E-58, E66, E-T0: 7,480

E-82, E-92, E-101, E-115: 7,945 »
E-112, E-126: a7

TOTAL: 25,090 units ,’-"’J

! Asia & Pacific: 2,549.33 MW

Antarctica — 1.62 MW
Australia - 130.02 MW
India - 1,529.54 MW
Japan — 446.35 MW
New Zealand — 8.30 MW

Poland — 344.23 MW Taiwan — 433.50 MW
Portugal - 2,743.70 MW
Romania - 284.10 MW
Slovenia - 3.20 MW
Spain - 564.95 MW "'
rd

Total MW : 39,985.750 MW

Sweden - 975.03 MW v
Switzerland - 25.80 MW
Turkey - 1,124.80 MW

© Copyright ENERCON GmbH. All rights reserved.



Installed power capacity according to country

Canada: 1,927.73 MW

Latin America: 1,314.35 MW

Argentina - 8.70 MW

Ascension Island - 1.65 MW

Brazil - 1,110.10 MW

Costa Rica - 64.80 MW

Falkland Islands - 2.97 MW

The Netherland Antilles: 11.13 MW
Uruguay - 115.00 MW

Installations in countries partially affected by icing:

Installations in countries in large part affected by icing:

Europe: 31,731.06 MW
Austria - 1618.39 MW ?

* Belgium - 697.93 MW

Bulgaria - 8.40 MW

Croatia - 101.30 MW

Cyprus - 2.40 MW

Czech Republic - 81.86 MW

Estonia - 106.00 MW

Faroe Islands - 16.20 MW

Finland - 45.90 MW

France - 2,457.86 MW
Germany - 18.007.89 MW
Great Britain - 908.06 MW
Greece - 528.42 MW
Hungary - 18.20 MW
Iceland - 1.80 MW
Ireland - 741.70 MW
Italy - 1,146.89 MW
Latvia - 24.00 MW
Lithuania - 312.43 MW
Luxemburg - 52.20 MW

Morocco - 3.50 MW

The Netherlands - 1010.80 MW
Northern Ireland - 119.50 MW
Norway - 142.90 MW

22,256.34 MW
4,739.17 MW
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Installations Worldwide:

E-10 to E-20: 213
E-30 to E-33: 920
E-40, E-44, E-48, E-53: 8,435
E-58, E66, E-T0: 7,480

E-82, E-92, E-101, E-115: 7,945 »
E-112, E-126: a7

TOTAL: 25,090 units ,’-"’J

! Asia & Pacific: 2,549.33 MW

Antarctica = 1.62 MW
Australia - 130.02 MW
India - 1,529.54 MW
Japan — 446.35 MW
New Zealand — 8.30 MW

Poland — 344.23 MW Taiwan — 433.50 MW

Portugal - 2,743.70 MW
Romania - 284.10 MW
Slovenia - 3.20 MW
Spain - 564.95 MW
Sweden - 975.03 MW v
Switzerland - 25.80 MW
Turkey - 1,124.80 MW
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Total MW : 39,985.750 MW
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Content E ENERCQN

1: Ice detection system

2: Hot air blade heating system

3: Extended IEA Table

4: Cold climate package
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i ENERCON

1 Ice detection system — functional principle ~ ENERGYTORTHE WORLD
Red graph Blue graph
= Power curve method (below rated power) » Blade angle method (at rated power)
* Deviations from the power curve detected » Deviations from the blade angle
and registered as ice on the rotor blades compared to the wind speed are

detected and registered as ice
Operating characteristic

Turbine-specific
power curve

Turbine-specific
blade angle curve +*

Power

Blade angle
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Wind speed at hub height [m/s)
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1 Ice detection system — functional principle i ENERCON

Red graph Lt
= Power curve method (below rated power) e o s

e Deviations from the power curve detected
and registered as ice on the rotor blades

Hamburg, 2014-11-18

Expert report

Operating ch

For assessment of the functionality of ice detection systems to
prevent ice throw at ENERCON wind energy converters:

Ice detection system based on the ENERCON power curve method
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method
System manufacturer: ENERCON
Dreskamp 5 FAE
26605 Aurich, Germany
L Germany
Verifying body: TUW NORD SysTec GmbH & Co. KG
Grofie Bahnstralle 31
22525 Hamburg
1 Germany
Reviewed
Hambuig, 35 jym 2015
TOv NoR) gk
D SysTec GmbH 8 A
o g e aKG
This test report consists of 40 pages. B111a8" 239-2 F
Rev. Date Changes
0 20141118 | First Dreft

00 5,0 10,0

TUV NORD CERT GmisH + Corfieatin Canter for Wisd Ensrgy Spainme | Langamnrmions. 20 - 85141 Ezsen, Gama  windsosngy@ssnon da

Wind speed at htwrergre sy

Winterwind, February 2016, Are, Sweden — Anne Mette Nodeland © Copyright ENERCON GmbH. All rights reserved.



2 Hot air blade heating system ¥ ENERCON

= heating elements heat up the air to a maximum of 72°C
= a fan distributes the heated air inside the blade

Heater

e T .T.T!,_}._\r ; ‘;}‘:'.Tj. '
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3 Extended IEA Table E ENERCQN

5 >10 >20 >20
4 5-10 10-30 10-25
3 3-5 6-15 3-12
2 0,5-3 1-9 0,5-5
1 0-0,5 <15 0-0,5

%—J

lea wind: expert group study

13. wind energy projects in cold climate — 1. edition 2011
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3 Extended IEA Table E ENERCQN

5 >10 >20 >20 >4 -

Krystofovy Hamry (C2)*
4 5-10 10-30 10-25 1,5-5 Dragaliden (SE)*
Gabrielsberget (SE)

St. Brais (CH)

3 3-5 6-15 3-12 0,5-3 Nuttby (CA)
2 0,5-3 1-9 0,5-5 0-1,5 Molau (DE)*
1 0-0,5 <1,5 0-0,5 <0,5 -
Y
lea wind: expert group study Performance of ENERCON WECs

13. wind energy projects in cold climate — 1. edition 2011

*Proved by Meteotest
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4 Cold climate package ¥ ENERCON

#F ENERGY FOR THE WORLD

» In standard conditions, the maximum power decreases for temperatures below -
15°C

= With cold climate adjustments, the maximum power can be reached until -30°C.
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© Arno Hildebrandt, WRD GmbH Thank yOU for yOUI’ atte ntion! June 2006: Mawson Base, Antarctica
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