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Visualisation of a turbine in the NC2-control system.
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THE N60/1300 KW: ROBUST, COMPACT AND
INTERNATIONALLY WELL-TESTED.

The Nordex N60/1300 kW is our top-selling wind tur-
bine. The machine is equipped with stall regulation
and produces a nominal output of 1.3 MW. With a
rotor diameter of 60 metres, it can be operated at
wind speeds between 3 m/s and 25 m/s. The Nordex
N60 has been optimised for regions with high winds
(class ).

We supply the Nordex N60 as a
50 Hz and 60 Hz machine as stan-
dard, in the hot climate version
(HCV turbine) for desert regions and
in the cold climate version (CCV tur-
bine) for permafrost regions.

The Nordex N60 is supplied with the Nordex-Control
automation software to control and visualise all relevant
data. Our wind turbines are designed for a service
life of at least 20 years. And the ISO 9001 certification
stands for the tested quality of our products.
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Remote monitoring in Rostock.

Your benefit at a glance:

>

>~
>~

Location-specific control for individual
turbines or windfarms

Security due to redundant systems
24-hour remote monitoring

~. Autonomous safety systems (emer-

gency off in the event of power cut)

RELIABILITY, SERVICE, ENVIRONMENTAL SUSTAINABILITY:
NORDEX ALWAYS OFFERS THAT BIT MORE.

The machine offers low-maintenance due to

>~

User-friendly rotor lock and easy checking and
monitoring of the elastomer bearings in the
drive train

The controls at the bottom of the tower and
the nacelle and wide-ranging remote query
possibilities

It is environment-friendly due to
>~ The enclosed grease and oil-collecting pans

>~

The hydraulics with all lines in the area of the
oil pan—-meaning that no oil can pollute the
environment

It is noise friendly due to

>~

>~

Helical gearing of all gearwheels reduces the
noise level within the gearbox

As the generator, gearing and many other
components are attached in such a way that
vibrations are either not transmitted or are
damped. In this way noises are immediately
reduced at source

It is reliable

>~

/

As more than 20 years of Nordex experience
with wind energy have gone into their devel-
opment

As the N60 is certified for classl| sites, i.e.
for windy regions

As it has a long product cycle time and is a
mature series product

As all components are of a guaranteed high
quality due to our choice of certified and
reputable sub-suppliers

As resonances are avoided or minimised by
design measures
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Rotor

The rotor blades are made of high-quality glass
fibre reinforced plastic (GRP). The blade tips are
pivotable and can be swivelled 85 degrees relative
to the main blade, in this position acting as aerody-
namic brakes. Lightning receptors are integrated
into the blade tips, diverting a lightning strike to the
hub.

Main shaft

The main shaft is forged from high-quality tem-
pered and quenched steel. The shaft is connected to
the gearbox by a shrink fit coupling.

Gearbox

The gearbox is a three-stage design, with the first
stage as a high torque planetary stage and the
second and third stages as spur stages. The planet-
ary gear makes the construction very compact, yet
allowing for the high torque from the rotor to be
transferred with a high gear ratio.

Generator

The generator is a water-cooled squirrel-cage asyn-
chronous type. The generator is connected to the
gearbox by a flexible coupling. The solid rubber
mounting decouples the generator from the nacelle
frame and thus reduces the transfer of machine
noises.

Cooling and filtration

Gearbox and generator of the N60 have a combined
cooling system. Corresponding to the different tem-
perature levels, first the gearbox oil and then the
generator is cooled in the cooling circuit. The
water/air cooler is placed in the upper part of the
nacelle and is flown through by fresh air.

Braking system

The primary brake system is the aerodynamic blade
tip brake. The secondary mechanical brake is a disc
brake. Both systems are able to decelerate the wind
turbine from any state in order to reach a safe sta-
tus.

Hydraulic system

The hydraulic system provides the oil pressure for
the operation of the blades, tips, yaw brakes, the
rotor brake and the hood.

THE N60: A MACHINE EQUIPPED WITH TREND-
SETTING TECHNOLOGY.

Nacelle

The nacelle consists of the cast main frame and the
nacelle cover. The nacelle cover is made of high-
quality glass fibre-reinforced plastic (GRP). The
nacelle roof is opened hydraulically.

Yaw system

The wind direction is continuously monitored by two
wind vanes at hub height. When the wind direction
changes the nacelle is yawed actively.

Tower

The tubular steel tower is designed and certified as a
modular tower. For the design of tower internals (lad-
der, platforms, safety equipment) especially the re-
quirements of EN 50308 have been considered. Both
internal and external transformer installation is pos-
sible.

Controller

The wind turbines have two anemometers each.
One anemometer is used for controlling the turbine,
the second anemometer is monitor the first one. On
a control screen placed at the switchboard, all ope-
rational data can be monitored and checked and a
number of functions, such as starting, stopping and
yawing, can be controlled. In addition, the wind tur-
bines are equipped with a remote monitoring
system. The data and signal transfer only requires
an ISDN connection.

Lightning protection

The lightning and overvoltage protection of the
wind turbine is based on the lightning protection
zone concept and is according to IEC 61024 and DIN
VDE 0185.




FACTS AND FIGURES.

N60/1300 kW

N60/1300 kW

Rotor Yaw system

Number of blades 3 Yaw bearing Ball bearing

Rotor speed 12.8/19.2 rpm Brake Disc brake

Rotor diameter 60 m Yaw drive Three asynchronous motors with built-in brakes
Swept area 2,828 m? Speed <0.6 s

Power regulation Stall

Cut-in wind speed

Approx. 3-4 m/s

Control system

Cut-out wind speed

25 m/s

Type

Rated power at

Approx. 15 m/s

PLC, Remote Field Controller (RFC)

Grid connection

Survival wind speed

70 m/s - IEC

Thyristor controlled

Brake

Pivotable blade trips

Scope of monitoring

Remote monitoring of more than 300 different param-
eters, e.g. temperature sensors, hydraulic sensors,

Weight Approx. 21,500 kg wind sensor set
Recording Production data, event lists with filter function, long
Blades and short-term trends
Blade length 29m Visualisation Panel PC in control cabinet, web-based
Material GRP Brakes
Weight Approx. 5,000 kg Design Two independent systems, fail-safe, various brake
sequences, soft-braking function
Gearbox Aerodynamic Pivotable blade tips
Type Combined 3-stage gearbox Mechanical Hydraulic disc brake
Gear ratio 50 Hz: 1:78.3/60 Hz: 1:94.4
Weight Approx. 10,900 kg Tower
Oil quantity 280 | Type Modular steel tower, cylindrical, upper segment
Oil change Semi-annual check, change as required conical
Main shaft bearing Cylindrical roller bearing Hub heights Tubular tower 46 m, certificate IEC 1a,
Tubular tower 60 m, certificate DIBt 3, IEC 1a
Generator Tubular tower 69 m, certificate DIBt 3
Power 250/1,300 kW
Voltage 690V
Type Asynchronous, 6/4 pole, liquid-cooled
Speed 50 Hz: 1,000/1,500 rpm, 60 Hz: 1,200/1,800 rpm
Insulation class IP 54
Weight Approx. 5,500 kg
POWERCURVE N60/1300 KW
Windspeed Power Cp
[m/s] [kw]
4 29 0.262
5 73 0.337
6 131 0.350
7 241 0.404
8 376 0.424
© 536 0.424
10 704 0.406
1 871 0.378
12 1016 0.339
13 1124 0.295
14 1247 0.262
15 1301 0.223
16 1344 0.189
17 1364 0.160
18 1322 0.131
19 1319 0.111
20 1314 0.095
21 1312 0.082
22 1307 0.071
23 1299 0.062
24 1292 0.054
25 1292 0.048

Rounded values based on measurements of DEWI (April 1999) and aerodynamical calculations
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Nordex AG

Bornbarch 2

22848 Norderstedt, Germany
Phone: +49 40 50098-100

Fax:  +49 40 50098-101

E-mail: info@nordex-online.com

Sales Nordex Energy GmbH
Bornbarch 7

22848 Norderstedt, Germany
Phone: +49 40 50098-490

Fax:  +49 40 50098-491
E-mail: info@nordex-online.com

Service Nordex Energy GmbH
Bornbarch 7

22848 Norderstedt, Germany
Phone: +49 40 50098-209

Fax:  +49 40 50098-301
E-mail: info@nordex-online.com

Nordex Energy GmbH

Erich Schlesinger Strasse 50
18059 Rostock, Germany

Phone: +49 381 4020-300

Fax:  +49 381 4020-339
E-mail: info@nordex-online.com

-

WE ARE REPRESENTED WITH
SUBSIDIARIES WORLDWIDE

Nordex Energy GmbH

C. E Tietgens Vej 10

6000 Kolding, Denmark

Phone: +45 75 73 44 00

Fax: +4575734147

E-mail: denmark@nordex-online.com

Nordex Energy GmbH Sweden
Technosite, Smedsgrand 3

953 20 Uppsala, Sweden

Phone: +46 18 84 34 427

Fax:  +46 18 149 830

E-mail: info@nordex-online.com

Nordex Energy GmbH/Benelux
It Reidlan 79

8502 CE Joure, The Netherlands
Phone: +31 513-41 23 54

Fax:  +31513-4185 88
E-mail: info@nordex-online.com

Nordex France SAS

1, Rue de la Procession

93217 La Plaine Saint-Denis, France
Phone: +33 155 93 43 43

Fax:  +33 15593 43 40

E-mail: france @nordex-online.com

OFFICES AND

Nordex Italia s.r.1.

c/o SLF Commercialisti Associati
Via Augusto Anfossi 36

20135 Milan, Italy

Phone: +39 02 54 10 76 42

Fax:  +39 0254 11 94 63
E-mail: info@nordex-online.com

Nordex Energy Ibérica S.A.

Calle Ausias Marc, 23 pral.

08010 Barcelona, Spain

Sales Office:

Pso. de la Castellana, 23 2°-A
28046 Madrid, Spain

Phone: +34 917000356

Fax:  +34 91 3199388

E-mail: spain@nordex-online.com

Nordex China

Room 808,

First Shanghai Center, no. 39,
Liangmagiao Road,

Chaoyang District,

Beijing 100016, P. R. China
Phone: +86 10 84 53 51 88

Fax:  +86 10 84 53 51 58
E-mail: china@nordex-online.com

Nordex Energy GmbH
c/oThomas Annegg
Schoffelgasse 4/6

A-1180 Vienna, Austria

Phone: +43 1 615 39 38-10

Fax:  +43 1615 39 38-20
E-mail: info@nordex-online.com

Nordex UK Ltd.

Egerton House

The Towers Business Park
Didsbury M20 2DX,

United Kingdom

Phone: +44 161 445 99 00

Fax:  +44 161 445 99 88
E-mail: uk@nordex-online.com
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We've got the power.



Verwendete Acrobat Distiller 7.0.5 Joboptions
Dieser Report wurde mit Hilfe der Adobe Acrobat Distiller Erweiterung "Distiller Secrets v3.0.2" der IMPRESSED GmbH erstellt.
Registrierte Kunden können diese Startup-Datei für die Distiller Versionen 7.0.x kostenlos unter http://www.impressed.de/DistillerSecrets herunterladen.

ALLGEMEIN ----------------------------------------
Beschreibung:
     Verwenden Sie diese Einstellungen zum Erstellen von PDF-Dokumenten, um eine zuverlässige Anzeige und Ausgabe von Geschäftsdokumenten zu erzielen. Die PDF-Dokumente können mit Acrobat oder mit dem Reader 5.0 und höher geöffnet werden.
Dateioptionen:
     Kompatibilität: PDF 1.3
     Komprimierung auf Objektebene: Aus
     Seiten automatisch drehen: Aus
     Bund: Links
     Auflösung: 72 dpi
     Alle Seiten
     Piktogramme einbetten: Nein
     Für schnelle Web-Anzeige optimieren: Nein
Papierformat:
     Breite: 208.347 Höhe: 294.661 mm

KOMPRIMIERUNG ------------------------------------
Farbbilder:
     Neuberechnung: Durchschnittl. Neuberechnung auf 120 ppi (Pixel pro Zoll)
          für Auflösung über 134 ppi (Pixel pro Zoll)
     Komprimierung: JPEG
     Bildqualität: Hoch
Graustufenbilder:
     Neuberechnung: Durchschnittl. Neuberechnung auf 120 ppi (Pixel pro Zoll)
          für Auflösung über 134 ppi (Pixel pro Zoll)
     Komprimierung: JPEG
     Bildqualität: Hoch
Schwarzweißbilder:
     Neuberechnung: Durchschnittl. Neuberechnung auf 1200 ppi (Pixel pro Zoll)
          für Auflösung über 1400 ppi (Pixel pro Zoll)
     Komprimierung: CCITT Gruppe 4
     Mit Graustufen glätten: Aus

Richtlinien:
     Richtlinien für Farbbilder
          Bei Bildauflösung unter: 300 ppi (Pixel pro Zoll)
               Warnen und weiter
     Richtlinien für Graustufenbilder
          Bei Bildauflösung unter: 300 ppi (Pixel pro Zoll)
               Warnen und weiter
     Richtlinen für monochrome Bilder
          Bei Bildauflösung unter: 1200 ppi (Pixel pro Zoll)
               Warnen und weiter

FONTS --------------------------------------------
Alle Schriften einbetten: Ja
Untergruppen aller eingebetteten Schriften: Ja
Untergruppen, wenn benutzte Zeichen kleiner als: 100 %
Wenn Einbetten fehlschlägt: Warnen und weiter
Einbetten:
     Schrift immer einbetten: [ ]
     Schrift nie einbetten: [ /CourierNewPS-BoldMT /ArialUnicodeMS /ArialNarrow-BoldItalic /LucidaConsole /TimesNewRomanPSMT /Impact /TimesNewRomanPS-ItalicMT /Verdana /Arial-BoldItalicMT /Georgia /CourierNewPS-BoldItalicMT /Arial-BoldMT /Trebuchet-BoldItalic /TimesNewRomanMT-ExtraBold /ArialNarrow-Bold /CourierNewPSMT /TimesNewRomanPS-BoldMT /Arial-BlackItalic /Tahoma /Tahoma-Bold /TimesNewRomanPS-BoldItalicMT /ArialNarrow-Italic /TrebuchetMS /Verdana-Bold /Arial-ItalicMT /Georgia-Italic /Arial-Black /ArialNarrow /ArialMT /Georgia-BoldItalic /TrebuchetMS-Bold /TrebuchetMS-Italic /Verdana-BoldItalic /CourierNewPS-ItalicMT /Verdana-Italic /Georgia-Bold ]

FARBE --------------------------------------------
Farbmanagement:
     Einstellungsdatei: None
     Farbmanagement: Farbe nicht ändern
     Wiedergabemethode: Standard
Geräteabhängige Daten:
     Unterfarbreduktion und Schwarzaufbau beibehalten: Nein
     Transferfunktionen: Entfernen
     Rastereinstellungen beibehalten: Nein

ERWEITERT ----------------------------------------
Optionen:
     Überschreiben der Adobe PDF-Einstellungen durch PostScript zulassen: Ja
     PostScript XObjects zulassen: Ja
     Farbverläufe in Smooth Shades konvertieren: Ja
     Geglättene Linien in Kurven konvertieren: Ja (Grenzwert für Glättung: 0.1)
     Level 2 copypage-Semantik beibehalten: Ja
     Einstellungen für Überdrucken beibehalten: Ja
          Überdruckstandard ist nicht Null: Ja
     Adobe PDF-Einstellungen in PDF-Datei speichern: Ja
     Ursprüngliche JPEG-Bilder wenn möglich in PDF speichern: Ja
     Portable Job Ticket in PDF-Datei speichern: Nein
     Prologue.ps und Epilogue.ps verwenden: Nein
     JDF-Datei (Job Definition Format) erstellen: Nein
(DSC) Document Structuring Conventions:
     DSC-Kommentare verarbeiten: Ja
          DSC-Warnungen protokollieren: Nein
          EPS-Info von DSC beibehalten: Ja
          OPI-Kommentare beibehalten: Nein
          Dokumentinfo von DSC beibehalten: Ja
          Für EPS-Dateien Seitengröße ändern und Grafiken zentrieren: Ja

PDF/X --------------------------------------------
Standards - Berichterstellung und Kompatibilität:
     Kompatibilitätsstandard: Nein

ANDERE -------------------------------------------
Distiller-Kern Version: 7050
ZIP-Komprimierung verwenden: Ja
ASCII-Format: Nein
Text und Vektorgrafiken komprimieren: Ja
Minimale Bittiefe für Farbbild Downsampling: 1
Minimale Bittiefe für Graustufenbild Downsampling: 2
Farbbilder glätten: Nein
Graustufenbilder glätten: Nein
Farbbilder beschneiden: Ja
Graustufenbilder beschneiden: Ja
Schwarzweißbilder beschneiden: Ja
Bilder (< 257 Farben) in indizierten Farbraum konvertieren: Ja
Bildspeicher: 1048576 Byte
Optimierungen deaktivieren: 0
Transparenz zulassen: Nein
ICC-Profil Kommentare parsen: Ja
sRGB Arbeitsfarbraum: sRGB IEC61966-2.1
DSC-Berichtstufe: 0
Flatness-Werte beibehalten: Ja
Grenzwert für künstlichen Halbfettstil: 1.0

ENDE DES REPORTS ---------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile ()
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 120
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.11667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.11667
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.16667
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 841.890]
>> setpagedevice


