Wind Energy - The Facts:
Project funding and website

Sharon WOKKE
Project Assistant
European Wind Energy Association




WINDENERGY

THEFACTS

CONTENTS

e
4 N
\;\,\U‘.,
S

WIND ENERGY - THE FACTS PUBLICATION

Thiipd  WEBSITE



Intelligent Energy | Europe WINDENERGY

THEFACTS
INTELLIGENT ENERGY EUROPE (IEE) PROGRAMME

* Wind Energy —The Facts: IEE financed project of 2
years (01/11/07 - 31/10/09) that delivered the
publication

 |EE: EU's funding tool to encourage the use of
renewable energy sources and energy saving

« Operational objectives: improve sustainability, boost
Investment, remove non-technological barriers
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FUNDING AREAS 2009 THEFACTS

Energy efficiency
<< Buildings
<< Energy-efficient products

Renewable energy sources

<< Electricity << Biofuels
<< Heating + cooling << Small-scale in buildings

Mobility
<< Alternative fuels and clean vehicles

<< Energy-efficient transport
<< Capacity building in agencies

Source: European Info Day, Intelligent Energy —Europe, EACI
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INTELLIGENT ENERGY EUROPE (IEE) PROGRAMME in figures

e Budget:
2007-13: €730 million

o Maximum funding rate: 75%

* Projects supported to date:
400+ projects

 Number of beneficiaries:
> 3,000

Source: European Info Day, Intelligent Energy —Europe, EACI



|IEE: CONVERT POLICY INTO ACTION

Intelligent Energy | Europe

<< Creating and
spreading effective
methods and best
practice

<< Training and
education

A

EU energy Know-how transfer

efficiency and

renewables Inform policy
objectives development and
implementation

A

Market intelligence

A

€ 730 million from 2007-13
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Real changes on
the ground
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|IEE: PROMOTION AND DISSEMINATION PROJECTS

* help deliver the key EU climate change and energy
objectives

e match the priorities of the IEE Work Programme
 Involve at least 3 partners from different countries
o take 2-3 years to deliver

o are NOT “hardware” type investments or research &
development projects.

Source: European Info Day, Intelligent Energy —Europe, EACI
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WIND ENERGY —THE FACTS PUBLICATION

e The most important wind energy
reference in the world

e Detailed overview of the wind
energy sector

e Prepared by a consortium of
leading experts from different

sectors all over Europe

o 2"dyear: dissemination workshops

Wind Energy -

The Facts
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WIND ENERGY —THE FACTS VOLUMES

Technology

1 Grid Integration

.  The Economics of Wind Power

IV.  Industry and Markets

V. Environment

VI.  Scenarios and Targets
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Wind Energy - The Facts (WindFacts) is a European project financed by the Intelligent Energy -
Eurcp= programmez of the Executive Agency for Competitiveness and Innovation that rurs from
November 2007 to October 2005

The 'wind Energy — The Facts’ publication is widely considered to be the most important wind
energy refersnce in the world. It presents a detaled overview of the wind snergy secter, with
the most up-tn-date and in-depth information on the essential issues concerning wind power
today,

This new edition (March 2003) of the "wind Energy - The Facts’ publiication includes chapters on:

nology (Duwnload as POF #= 3,.5MB)

* Grd inteqratien (Download as PUF 4~ 1.5MB)

s Ths econemics of wind (Download as FOF /~ 505KB)
»  Industry and markets (Down'cad as PDF /= 404KEB)
»  Envirgnmental impacts (Download as FOF /= 1,7MB)
e Scepanos and targets (Download as PDF /= 1.5MB)

These have heen preparad by a consertiom of leading evperts from different sectors zll over
Europe.

The second year of the project is dediczted to the updates on the website and to the
organ sation of a disseminaticn campaign through S workshops in France, Hungary, Latvia,
Romania and Swaden.

Wind Cnergy - The Facts is implemented by & consortium led by the Curopean Wind Cnergy
Agsocation (EWEA).
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Source: Clipper

Clipper Wind (Figure 3.33) manufactures 2.5 MW wind turbines, with a hybnid drive train of very
distinctive design. After initial research into systems with multiple induction generztors, Clipper
developed a system with 2n innovative gearbox with outputs to four FMGs. As with other
hybrids, this again leads to a vary compact drive train

Figure 3.3%: 5 MW Multibrid wWind Turbine

Source: Multibrid

Prokon Nord Energiesysteme GmbH, based in Leer, acquired the previous Multibrid company in
2003. The protatype MS000 (Figure 3.34) was installed in 8remearhaven, and commissioned in
2005. The Multibrid tachrology was subsequently acquired by Areva in June ZC08.

Distinctive festures of the MS5000 include a highly compect integrated slow rotmting drive F—
system, comprising & single main bearing (no main shaft), a single-stage gearbox and =
medium speed PMG (53 -147rpm). With a tower head mass of 310 tonnes, the M5000 is
apparently the | ghtest wind turbine rated arcund 5 MW.

OTHER DRIVE TRAIN DEVELOPMENTS

Hydraulic components have figured in drive train d=sign for some time in motors, brakes, fluic
couplings or torque imiting systems. Hydraulic drives comprising pump(s) and motor(s) for
main power transmissicn were employed in the unsuccessful Bendix 3 MW prototype of the ;]
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Figure 1112.2: Total offshors wind powsr installed by the
end of 2007

2008 and 100 MW in 2007 were added, and from
Sweden with the installation of Lillgrunden in 2007.
Table 11.2.7 gives information on some of the recently
established offshore wind farms. As shown, the chosen
turbine size for offshore wind farms ranges from 2 to
3.6 MW, with the newer wind farms being equipped
with the larger turbines. The size of the wind farms also
wvary substantially, from the fairly small Samsa wind
farm of 23 MW to Robin Rigg, the world's largest
offshore wind farm, with a rated capacity of 180 MW.

Investment costs per MW range from a low of €1.2
million/MW (Middelgrunden) to €2.7 million/MW
(Robin Rigg) (Figure [11.2.3)

The higher offshore capital costs are due to the larger
structures and the compiex |ogistics of installing the
towers. The costs of offshore foundations, construc-
tion, installations and grid connection are significantly
higher than for onshore. For example, offshore turbines
are generally 20 per cent more expensive and towers
and foundations cost more than 2.5 times the price of
those for a similar onshore project.

In general, the costs of offshore capacity have
increased in recent years, as is the case for land-
based turbines, and these increases are only partly
reflected in the costs shown in Figure 111.2.3. As a
resuit, the average costs of future offshore farms are
expected to be higher. On average, investment costs
for @ new offshore wind farm are expected be in
the range of €2.0-2.2 million/MW for a near-shore,
shallow-water facility.

To illustrate the economics of offshore wind turbines
in more detail, the two largest Danish offshore wind
farms can be taken as examples. The Homs Rev proj-
ect, located approximately 15 km off the west coast of
Jutiand (west of Esbjerg), was finished in 2002. It is
equipped with 80 machines of 2 MW, with atotal capac-
ity of 160 MW. The Nysted offshore wind farm is located
south of the isle of Lolland. It consists of 72 turbines of
2.3MW and has a total capacity of 165 MW. Both wind
farms have their own onsite transformer stations,

Table 1I1.2.1: Installed offshore capacity in offshors wind countries
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Part VI: Scenarioe and Targets

The Ewcpoan Commiseion's LOOT White Paper on
renewable sources of ey set the Zoal of doubling
ha shara of renewalila pnargy In the EU's anargy mix
from & to 12 per cent by 2040, It Included & targst of
40,000 MW OF WIND DOWeT I the EU Oy 2010, Droou:-
ing 80 TWh of cloctricity and saving 72 million tonnes
(ML) 07 CO5 eMmissions 0er year, The 40.00C MW Large
was reached In 2008
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INCreasad 3most (e, TOm 3000 MW 10 71000 MW
(2010} ara fror 12,000 VMW to 120 000
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EWEA mambers recewve a 20 percent dizcount when orderning Wind Energy - The Facis or any
other publication by Earthscan.

Wind Energy - The Facts was launched in March 2009
You cen order your copy today!

Hardback

March 2009 -
488 pages

IS3N: S/H184490/710

Abuul Earthscan:

Earthscan is the leading publisher on climaie change, =0 :
sustainable development and environmental technology for Ene rgy
academic and professional, 2nd also policy and gencral '

readers. Earthecan publishes original, raliable and significant
work that helps to foster the conditions for genuine
suslainabilily by providing the means for understanding and
analysing the issuss 2nd the tools for resolving them.
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Order Wind Energy —The Facts online, consult page by page, or
download all volumes in pdf format:

o www.windfacts.eu

Wind Energy -
The Facts

HE EUROPEAN WIND RENEWABLE ENERGY HOUSE T +32 2 546 1940
ENERGY ASSOCIATION 63-65 RUE D ARLON F:+32 2 546 1944
B-1040 BRUSSELS E: ewea@ewea.org
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