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mmVestasm Vestas’ vision

Vestas’ vision is:

Wind, Oil and Gas



mmVestas

World market shares 2006

GAMESA (ES)
15.6%

VESTAS (DK)
28.2%

Source: BTM Consult ApS -

Top-10 Suppliers in 2006
% of the total market 15,016 MW

GE WIND (US)

15.5% ENERCON (GE)
15.4%

SUZLON (Ind)
7.7%
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SIEMENS (DK)
7.3%

NORDEX (GE)

3.4%
REPOWER (GE)

%

3.2

469 GOLDWIND (PRC) 2.8%
March 2007 ' 2.8%




e — A complex and multidisciplinary
business

e QOur production setup ranges from casting of
heavy goods to advanced composite
technology

e Wind turbines conceal some of the most
difficult design challenges imaginable within
disciplines such as:

e mechanical engineering
e aerodynamics

e electrical engineering

e control systems

e information technology




o 15 Vestas V90-3.0 MW Turbine

Gearbox

Cooler

Transformer .
Main frame

Generator
Top Controller



R — Wind Turbine Information

e The V90-3.0MW pitch regulated turbine

« IEC WT S Type approval by DNV (1A)
« 10 min. mean 50.0 m/s
« 3 sec. gust 70.0 m/s
1 Yearly average of 10.0 m/s
 Operational speed 4-25 m/s (10. min average)

 Cast Resin Transformer (10-33kV)
» Corrosion Class: C3-C5M (C5M outside)
 Cooling: Air, water and oil

e Nacelle and Rotor
¢ 90m diameter and a swept area of 6362 m?2
« Weight: 118 tonnes

e Towers are site specific
« Weight: 110 tonnes
« Length: 60 m
e Sections: 2



T — The largest rotating machines
in the world

e A modern wind turbine comprises of more than
8,000 components

e Wind turbines are the largest rotating machines
In the world today

e Rotor diameter of 90 metres with blades
turning at speeds of up to 270 km/h

 Tower heights of up to 105 metres and
weights of up to 285 tonnes




=Vesrsmmm  DEVelOpment of Vestas turbines
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Rotor diameter (m) Vi5 V17 V19 V20 V25 V27 V39 V44 V47 V52 V66 VB0 VEZ V90 V30
Year of instaliation  19G1 1984 1986 1987 1988 1989 1951 1995 1997 2000 1999 2001 2003 2004 2002
Capacity (kW) 55 75 90 100 200 225 500 600 G660 BSO 1,750 1,800 1,650 1,BO0 3,000
2,000 2,000
MWh/ year 217 265 301 346 481 647 1,304 1,581 1,947 2,530 4,705 6,320 6,414 7,498 9,154
8,668 7,295



Y — The logistic challenge

In 1986, a complete wind turbine could be transported

by one standard truck.
Today — 20 years later — it takes 10 oversize transports to

complete the same job.




Vs {25 m— Alternative Energy:
What is the alternative?

€ 360 A Fuel
€ 330 A  Opex

m Capex
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Onshore Wind Offshore Biomass Geothermal Solar CSP Solar PV
Wind
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T — ...0g wind is less costly than
coal, oil or gas

€ 100 -
€ 90 A m €30 Carbon
€80 - Fuel
7 Opex
€70 m Capex
_—
=
=
°
5
L

Traditional IGCC IGCC + CCS CCGT Onshore Wind  Offshore
Coal Wind
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mmVestas

Efficiency and Power Production

A wind turbine is a Power Plant

The annual power production from
avV O MW turbine equals the
~average annual power
consumption of 2.500 standard
homes i.e. 8000 MWh
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e p— Energy Balance

A VI0-3MW:
e Produces 157.800 MWh over 20 years lifetime
e Consumes 4.304 MWh in 20 year life cycle

e |.e. all the energy to produce, transport, install,
maintain and finally dispose of a V90-3MW is
produced in the first 6.3 months of the turbines 20
years lifetime where after the V9O is entirely
energy positive.
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e p— Energy Balance

e Over 20 years, Vestas V90-3.0 MW offshore
turbine will save
the environment from

233,000 tons of CO2.

e This corresponds to the annual amount of CO2
emission of
27,500 EU citizens.

e The life cycle energy balance of a V90-3MW is 6.3
months i.e. all the energy to produce, transport,
Install, maintain and finally dispose of the V90-
3MW is produced in the first 6.3 months of the
turbines 20 years lifetime.
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s Ve 51 om— Ambition

e Cut energy consumption in production
 Decrease weight to reduce material handling

* Increase recycled content

 Reduce transport weight

* Increase renewable energy use in production

* Increase turbine efficiency

* Increase time between scheduled service
 Reduce transport distances or improve methods

 Improve installation and commissioning
efficiency

 Improve service methodology and include
“intelligent service”
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