V80-1.8 MW

Pitch regulated wind turbine with OptiSlip® and OptiTip®




Designed for North
America

The Vestas V80-1.8 MW is
one of the world’s largest
commercial wind turbines,
optimized specifically to
meet North American mar-
ket requirements. As a nat-

ural evolution of Vestas’
megawatt-class turbines, it
complements the popular Vestas V47-660 kW turbines.

Equipped with well-proven OptiSlip® technology, the
design is based on the Vestas V80 that has been
operational in Europe since the year 2000. In addition
to OptiSlip®, this upwind, 3-blade turbine is equipped
with the Vestas OptiTip® blade pitching system. Two
different models of the turbine are available. One model
has a higher rotor speed and higher production level
and is certified for IEC-61400 class 1A wind conditions;
the other is a lower rotor speed/lower sound model and
is certified for IEC-61400 class 2A wind conditions.

The V80-1.8 MW is optimized for a 60 Hz grid and is in
the process of being UL compliant. In addition, Vestas
has designed towers for the wind conditions often ex-
perienced in North America.

With a rotor diameter of 80 meters, the V80-1.8 MW can
be delivered with hub heights up to 78 meters.

Important improvements

Due to its very efficient design, the mass increase of the
V80-1.8 MW is marginal compared to our previous MW
models. Vestas’ aim is to continually optimize turbine
weight in relation to machine output in each generation of
wind turbines. With a high rating of the generator, the
V80-1.8 MW is an ideal choice for sites with limited space
because the same installed capacity and a higher energy
capture can now be achieved with fewer turbines. The
resulting savings on infrastructure, roads and the electric
distribution system translate into a higher return on
investment.

The V80-1.8 MW has the step-up transformer mounted
inside the nacelle. Due to this, the power is instantly
transformed to the medium voltage level of the local
distribution network. This technology reduces the elec-
trical losses in the tower cables.

For further energy loss reduction, Vestas is using a step-
up transformer, which has a very low consumption of its
own. Seen over the lifetime of a wind turbine, calcu-
lations have shown that megawatt wind turbines will have
a significantly higher amount of energy available meas-
ured at the medium voltage level when using a low-loss
transformer installed in the nacelle.

OptiSlip® optimizes energy production

The V80-1.8 MW’s efficiency is enhanced by the presence
of OptiSlip®. This Vestas generator feature allows both

the rotor and the generator to vary their speed by up to
10% during wind gusts, maximizing power quality and
reducing the strain on turbine components.

Though the V80-1.8 MW is particularly well suited for
installation in areas with moderate wind conditions, the
turbine can adapt to wind conditions in almost any
location thanks to OptiSlip®.

OptiTip® optimizes the pitch

Like all other Vestas turbines, the V80-1.8 MW is equip-
ped with OptiTip®, the Vestas microprocessor-controlled
pitch regulating system. In 1985, Vestas introduced its
first pitch regulation system. This was followed by the
introduction of individual blade pitch regulation. The
development of these two technologies has made Vestas
the market leader in pitch regulation.

The pitch regulating system of the V80-1.8 MW is fitted
into the hub and uses a separate hydraulic pitch cylinder
for each blade. OptiTip® ensures that the blades are
constantly regulated so they are always pitched at the
optimal angle for current wind conditions. In addition,
this individual pitch regulation for each blade translates
into less strain on the rotating system because mechan-
ical braking can be avoided, even in emergency situa-
tions.

Sound levels to meet site requirements

Sound may be a major concern when considering the
placement of wind turbines in populated inland areas,
especially when wind speeds are low. To meet different
needs, the V80-1.8 MW turbine can be supplied in two
different models with a 2.5 dB difference in sound
levels. It should be noted that a reduction of 3 dB(A) is
considered to be a 50% reduction of the sound level.

For developers almost half the measured sound level
means that two V80 turbines with low sound levels can
be placed at nearly the same distance to a sound sensi-
tive location as one turbine with a higher sound level.

Another often forgotten sound aspect of turbines is the
fact that the sound level of turbines increases with wind
levels until the rated power and background noise
increase more than the sound of the turbines. This
means that turbine sound can mostly be heard at low
wind speeds when the sound level is significantly lower
than the normal measurement level at wind speeds
equal to 8 m/sec at 10 meters height.

Lightning protection

The Vestas Lightning Protection system is built into the
V80-1.8 MW to safeguard the turbine from the forces of
nature. The system uses special copper conductors
attached to several receptors along the blades to lead
lightning to the nacelle and through the tower down
into the ground. In addition, the sensitive control units
and processors in the nacelle are protected by a
shielding system.
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1. Hub controller 10. Blade hub
2. Pitch cylinder 11. Blade bearing
3. Main shaft 12. Blade
4. Oil cooler 13. Rotor lock system
5. Gearbox 14. Hydraulic unit
6. VMP-Top controller 15. Machine foundation

with converter 16. Yaw gears
7. Parking break 17. OptiSlip®-generator
8. Service crane 18. Generator cooler
9. Low loss transformer  19. Ultra-sonic sensor
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The chart to the left illustrates the relationship between wind and sound
levels as well as the speed of revolution (rpm) of the two models of the
V80-1.8 MW turbine. As the chart indicates, the lower rotor speed model
(IEC-61400 class 2A) has a lower sound level than the higher rotor
speed model. The chart also shows that sound levels vary significantly
with wind speeds. In this connection, it should be noted that a 3 dB(A)
reduction is perceived as a 50 % reduction of the sound level.



Rotor

Diameter: 80 m

Swept area: 5,027 m?

Speed of revolution: 15.5 rpm/16.8 rpm
Number of blades: 3

Power regulation: Pitch + OptiSlip®

Air brake: 3 separate pitch settings

Tower

Hub height (approx.): 60 -67-78 m

Operational data

Cut-in wind speed: 4m/s
Nominal wind speed: 16 m/s
Stop wind speed: 25 m/s

Generator

Type: Asynchronous with OptiSlip®
Nominal output: 1.8 MW
Operational data: 60 Hz

690V

1,800 - 1,980 rpm

Gearbox

Planet/parallel gear

Control

Microprocessor-based control
of all turbine functions with the
option of remote monitoring.
OptiSlip® output regulation and
OptiTip® pitch regulation of the
blades.

Weight (approx.)

Hub height: 60 m 67 m 78 m

Nacelle: 138,915 1bs. 138,915 1bs. 138,915 Ibs.
Rotor: 77,175 1bs. 77,175 1bs. 77,175 1bs.

V80 - 1.8 MW power curves
Air density 1.225 kg/m®
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Vestas V80-1.8 MW
with OptiSlip®
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Opti. > allows the speed of revolution of both the rotor and the gener-
ator to vary by approximately 10 s reduces both unwanted fluctu-
ations in the grid supply and the load on the vital parts of the construc-
tion.

Proven Performance

At Vestas, extensive testing is performed over long periods to
ument the performance of all Vestas turbines. When finally
satisfied, tas commissions an independent testing organiza-
tion to verify the results. This is standard operating procedure
at Vestas, a practice referred to as “Proven Performance”. It is
our guarantee that your Vestas turbine meets the highest quality
standards for energy production, availability, power quality and

sound levels.
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Contacts

Subsidiaries

Vestas - Danish Wind Technology A/S
Smed Sgrensens Vej 1

6950 Ringkgbing

Denmark

Tel. +45 96 75 25 75

Fax +45 97 30 62 50
vestas-dwt@vestas.com

Vestas - Scandinavian Wind Technology A/S
Smed Sgrensens Vej 1

6950 Ringkgbing

Denmark

Tel. +45 96 75 25 75

Fax +45 97 30 62 64

vestas-swt@vestas.com

Vestas - International Wind Technology A/S
Smed Sgrensens Vej 1

6950 Ringkgbing

Denmark

Tel. +45 96 75 25 75

Fax +45 97 30 62 25

vestas-int@vestas.com

Sales companies

Vestas Hellas Wind Technology S.A.
150, A. Papandreou Ave. 2nd Floor
165 61 Glyfada, Athens

Greece

Tel. +30 210 96 46 251

Fax +30 210 96 46 252

Vestas France SAS

Le Millénium — Batiment A
501, rue Denis Papin
34000 Montpellier

France

Tel. +33 4 67 202 202

Fax +33 4 67 207 899
vestas-france@vestas.com

Associated company

Vestas RRB India Ltd.
189, Sukhdev Vihar

New Delhi 110 025
India

Tel. +91 11 26327711
Fax +91 11 26327733
vrrb@gndel.global.net.in

Vestas - American Wind Technology, Inc.
111 SW Columbia Street, Suite 480
Portland, OR 97201

USA

Tel. +1 503 327 2000

Fax +1 503 327 2001
vestas-awt@vestas-awt.com

Vestas Deutschland GmbH
Otto-Hahn-Strasse 2 - 4
25813 Husum/Nordsee
Germany

Tel. +49 4841 971 0

Fax +49 4841 971 360
vestas@vestas.de

Vestasvind Svenska AB
Akarevigen 17

31132 Falkenberg
Sweden

Tel. +46 346 713500
Fax +46 346 713525
info@vestasvind.se

Vestas - Australian Wind Technology Pty. Ltd.

33 Coventry Street, Southbank
Melbourne, Victoria 3006
Australia

Tel. +61 3 9645 0999

Fax +61 3 9645 0111

Beijing Vestas Wind Technology Ltd.

29A2, China Merchants Tower, Jianguo Rd.
Chaoyang District

Beijing 100022

China

Tel: +86 10 65667330 31 32

Fax: +86 10 65667335

Vestas - Nederland Windtechnologie B.V.
Dr. Langemeijerweg 1 a

Postbus 63 - 6990 AB Rheden

The Netherlands

Tel. +31 264971500

Fax +31 264971555

vestas@vestas.nl

IWT - Italian Wind Technology S.r.1.
Via Ariosto 12 - Zona Industriale
74100 Taranto

Italy

Tel. +39 099 4 606 111

Fax +39 099 4 606 333
vestas@vestas-iwt.it

Vestas - Celtic Wind Technology Ltd.
P.O. Box 9263

Campbeltown, PA28 6WA, Argyll
Scotland

Tel. +44 1586 555 000

Fax +44 1586 555 111
v-celtic@vestas.com

Vestas - Canadian Wind Technology, Inc.
R.R No. 5

1475 Concession 5

Kincardine, Ontario

N2Z 2X6

Canada

Tel. +1 519 396 6922

Fax +1 519 396 6158
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Vestas Wind Systems A/S
Smed Sgrensens Vej 5
6950 Ringkgbing
Denmark

Tel. +45 96 75 25 75

Fax +45 97 30 24 36
vestas@vestas.com
www.vestas.com
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