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AREVA Wind - Facts & Figures

AREVA Wind mobile application



An energy mix that meets
our customers’ requirements

AREVA: Lésungen

mear and Ren ewab I esS.: i Bomerelignng

contributing synergistically
to areliable, economical,
carbon-free energy mix

“Today, the world needs
twice as much energy
and half as much CO,

Dr. Rob Routs, Executive Director Oil Sands, Shell
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5 business Groups
4 Renewable Business Units
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AREVA
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Reactors &
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Bioenergy Solar Thermal
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EUROPEAN FOOTPRINTS

AREVA Wind GmbH, Bremer halle
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EUROPEAN FOOTPRINTS

Zertifikat

GL Systems Certification

GL Systems Certification bescheinigt hiermit, dass das Unternehmen

AREVA Blades GmbH

Johann-Rathje-Kdser-Stralte 7, D-21683 Stade

fiir den Geltungsbereich
Herstellung und Vertrieb von Rotorblattern fiir die Windindustrie
ein Managementsystem eingefuhrt hat und anwendet.

Production Blades
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AREVA Wind
from acquiring a start-up...

: Late 90’s : Dec. 2004 : Oct. 2007 : Q4 2009

: First patents by : First M5000 { 51% acquisition by : 100% acquisition of PN
i Aerodyn for 5 MW i prototype installed i AREVA of Multibrid i Rotor by AREVA

{ Multibrid™ wind : in Bremerhaven

: turbine :

AREVA ‘ . AREVA
MULTIBRID e | B —.

AREVA Wind

... to supplying state-of-the
art offshore wind turbines...

Page 7 AREVA
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Building leading experience and track
record within the 5MW turbine segment

: 2004
: Installation of first
i prototype turbine

Contributed with design
testing and technology
i verification

| 2008

: Two additional

i onshore turbines
i installed

i Contributed with building
i know-how on erection

i sequences, lifting accessories,
i logistics, serial manufacturing

2008-2009
Onshore operational
! experiences
i Experience from comissioning,

i operation and service go into
i preparation of offshore mission.

: 2009-2010

i Offshore operational
i experiences

Validation and improvement of

i offshore service life-time
! management and spare parts

i Development of service organisation. i concept
i Set-up of spare part stock :

2006

Second prototype
installed

Contributed with building
know-how on tripods

5 2008
: Implementation of full test
i stand for turbine control

system

2009

EPC supply of six turbines

to alpha ventus

Validation of lifting and
transportation equipment, logistics
concept and installation procedure

and comissioning know-how

=
2010

alpha ventus
nacelle swap

Validation and improvement of
logistics concept and verification of
turbine design and root-cause-
analysis

A
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€e-.0n  Alpha Ventus: 30MW

EWE |, ieneans @

Borkum West II: 200MW

Trianel

SW//m

eeeeeeeeeeeeeeeee

Global Tech 1: 400MW

MEG1: 400MW

( Wind|reich.)

Saint Brieuc: 500 MW
Wikinger: 350 MW

IBERDROLA
RENOVABLES

THEY ALEADY PARTNER WITH US

Borkum West Il Global Tech |

Multi-Lateral Banks

— European
™ Investment e
— Bank Bank
|

Regional Development Banks

AkFw

# kfw & Mewean

Commercial Banks
QHVPOVEI'EiHSbaﬂk E VNATIXIS

| |
Deutsche Bank :
| |

| |
ASN!E Bank »
| |

DEXI1A

Corporate & imvestment Banking.

nnnnnnnnnnnnnn
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http://www.hypovereinsbank.de/portal?view=/privatkunden/home.jsp
http://www.eib.org/index.htm
http://www.nrwbank.de/de/
http://www.helaba.de/de/Unternehmen
http://upload.wikimedia.org/wikipedia/en/b/b4/Logo_asn_bank.png
http://www.eib.org/index.htm
http://cib.natixis.com/

About 400 AREVA turbines selected in major

offshore wind farms in Eur 02
2014 to 2015

a s -\

2015 to 2017

.f/ A

2016

- INSTALLED: 50 MW
- CONFIRMED: 1710 MW

* w/o financial close A
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AREVA M5000

Elected best “3.6MW+”-WTG 2012 by Windpower Monlhly

i
WINDPO\/VER

MONTHLY

January 2013

M5000 enjoys o
increasing offshore S

popularity M5000-116

» Hybrid drive train solution WIND"O\VER "

Benefit of Gearbox historical return on experience & low mechanical
constraints for high reliability & low head mass ‘

-

Clever [... ] wind turbine
technology

Lower rare-earth metals requirements than Direct Drive WTGs

» Slide bearings for the gearbox shafts

Compact design
Long service-life potential

» Air treatment system creating overpressure

High resistance to corrosive offshore environment
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...HOW WE EXECUTE THE PROJECT

Building Site Project : . .

Customer-Wind Farm

Tender / Constréiction
Contract Phase Phase

Increasing customer value through interface optimization
and deep project knowledge.

A
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Lifecycle management

standard services provided

Scheduled
Maintenance

* Preventative

Through life suppg

500 hour

: : Unscheduled
inspection

Maintenance

* Repair and fault

Remote
maintenance

» Turbine condition

Optimization

* Product quality
upgrades

» Software upgrade

AREVA WIND - March 2013

monitoring and
SCADA systems

» Use of automatic

lubrication system

* Cycling between

redundant
systems

maintenance of
critical systems

Replacement of
calendar life
systems

Gearbox oil- / and
hydraulic oll
exchange

Check of safety
installations

clearance (24/7
365)

Fast response to
non active
turbines

During
unscheduled
maintenance
scheduled
NEGCIEE
activities are
performed

options

* Nonscheduled
maintenance
activities e.g.
blade cleaning

* Perform
modifications and
retrofits
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Corrective Maintenance Process
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8 « Status Mgt ord%%lons' emplate . Dismiss .e_:_/e ks Checklist » Order modification
% K for inf . as S,’ | ec IS S * Order validation
o eep for information  Materials, Tools ey
* In progress « Status Mgt improvement
» Convert to order * Final closing
* Set to resolved * Reporting, KPIs
v »
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E * Dispatch of orders
@® 0 Assiglnment of
— se(yer resources per
o o order
Synchronisation
c v
e
=9
L <
4]
|_

AREVA WIND - March 2013

Page 15 AREVA


http://www.areva.com/

AREVA Wind L-mobile service
management software

bil WIIRUHINE] A3 FEIIIIaI | MEIIE 1103 | Luguul
L-mobile
Serviceauftrag 00102801 © Folgeauftrag anlegen
o Vorangegangenen Auftrag zuweisen
Typ 02-08-02-02 Entstorungsauftrag Bearbeiten Yorangegangenen Auftrag zuweisen

Fir Servicefall 57013811

| 11.12.2012 15:17 - Jdrg Henning
Anlage 050008 - AV0S

«313.12.2012 13:35 - Fabian Stockhaus Angefigte Dokumente
Kunde ALPHA VENTUS
Auftragsgrund Br lage und Br liber Rotorbremskreis Gberpriifen é‘ Anordnung Rotorbremse AV09.docx ﬁ
Prioritdt 2
Kostenstelle L.600006-C-02-01 @‘ img-121213120427 pdf ﬁ
Komponente Azimut =
Geplant am & Bremsel. PG it
Uwe Feind (ufeind) Ingo Schulz (ISchulz) )
Verantwortlich: Jérg Henning @ Bremse2 PG ﬁ
Frei zum Kommissionieren  Eingeplant QRESUIEE US98 AV beendet  Rechnungfreigabe & Bremse3.JPG ﬁ
7 Hinzufigen & Bremsed PG ﬁ
@‘- Bremse5 JPG ﬁ
Artikel Nr. Beschreibung Soll Ist ME @" Bremse6b..|PC ﬁ
— N — ¢ Einsatz Av9 12.12.12.doc juf
-v\; Meues Dokument
Tati i Beschreil g Plan Ist Status
Geplante Techniker
& 2-09-03 Eremsbeldge und Kaliber Gberprifen 1,00 1,00 Erzeugt B & o Uwe Feind a
“ Buchungen Checkliste Skills
Ingo Schulz 'ﬂ
() v
Datum Yon Bis Dauer name Beschreil g Bemerkung Status
[h]
12122012 11:30 12:00 0,50 ISchulz Bremsheldge und Kaliber Bremsbeldge gemessen Beendet ﬁ |3 Geplante Fahrzeuge
uberprifen
12122002 11:30  12:00 0,50 ufeind Bremsbelige und Kaliber Eremsbeldge gemessen Beendet
dberpriifen
Auftragsvorlage
Suche

Qg Laden
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AREVA Wind mobile application

A A windparkauswahl
AREVA A
Main menu ALPHAVENTUS
AREVA Wind

AREVA Wind ServiceApp AREVA Wind BHV

|
|
1 ) )
Benutzername: Sven Holthuis v 1 ’ L O g I n for eaC h S erVI C e : Borkum West 2
: 1 ..
— |:| : technician : EP I Bauzentrum
= . . . |
€ sneroise ' » Main menu with all settings | Global Tech 1
. 1
- |
—_ - P : for languages and WiFi status | e
I - -
, » Button for synchronization ! SPECKENBUTTEL
|
. . |
A einstellungen - = —— 1p»  All wind farms will be I Teststand BHV
Software und Firmware Informationen // L//—};] ! H H H |
Software Version: 01.003.114 \\ [7/’_) : aval Iable on the mOb I Ie deVI ce 1 ‘ A\ Park: ALPHAVENTUS
Firmware Information: 2.3.3.XWVI GT-19000 A — . . . |
, > Service technician can choose ! AV12
S ! the wind farm for the planned i
. |
WLAN Einstellungen I O p erat I O n S I
Sprachauswahl : . . 1 AV1 O
1 > An overview of all installed ! oo
' wind turbines within the wind !
. nstellngen : farm will appear : AV08
: I AVO7
|
! I
e T AV12
”
AREVA
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AREVA Wind mobile application

Overview of service orders

» Selection of the wind turbine will
give the service technician an
overview of the open service
orders

» For each server order there will
be a service order code for
identification

Service technician can “log in”
to the service order and will get
a more detailed overview of the
task which has to be performed

» Service technician can set
different options within the
detailed overview like “service
order closed”

A\ Anlage: AV12

O 00101434 e

Rotorbremse A kann nicht geschlossen
werden : Ansteuerung Schliessen

O Rotorbremse A und Druck Rotorbremse
&It; analoger Parameter 12023 nach 15
Sekunden

22.03.2012 00:00

© 00101530

@ Leckage im Gondelkeller

® Kein Datum gesg

) 00101580

@ Wartung 2012 AV 12

© Kein Datum gesétz

O 00101672 e

@ Nachtkonzept Nachttest

19.06.2012 00:00

A AV12: 00101434

&8 5] ~ %

Auftrag Arbeitspaket Werkzeug Material

Auftragsnummer:

00101434

Datum:

22.03.2012 00:00

Fehlernummer:

Beschreibung:
Rotorbremse A kann nicht geschlossen
werden : Ansteuerung Schliessen
Rotorbremse A und Druck Rotorbremse &lt;
analoger Parameter 12023 nach 15 Sekunden

Status:
Eingeplant

Auftragsstatus durch Techniker setzen:

Teilweise beendet Beendet

) 00102232 © KeinDatum gesetzt Details:
© Flugbefeuerung Ausfal Notizen
EIIEM102602 € 16.11.2012.00:00 — -
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AREVA Wind mobile application

Details service order
|

1 > Detailed description of tasks
which has to be performed

1

1

I » Works can be started and

: stopped with time stamps within
| the mobile application

I

1 » Checklist of the service order

: could be used

I

A AV12:00101434

Auftrag Arbeitspaket

A AV12:00101434

& @ ~ %

Auftrag Arbeitspaket Werkzeug Material

& ' Gondel Oberhalb

Sven Holthuls

© ' Gondel Oberhalb

Entliften Rotorbremse Gondel

e

o Erzeugt 0| \o

Sven Holthuls

AREVA WIND - March 2013
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AREVA Wind mobile application

Checklists

» Checklist with detailed work
steps for the service order has to
be performed

The single steps of the work

1

I

1

1

1

1 >
: instructions has to be fulfilled
1

I

1

A\ CL:210 CH Rotorbremse

Arbeitsschritt: Angelegt von: Patrick.Moll@areva.com

SA-CH Rotorbremse

Die Rotorbremse betatigen. Folge: Die
Bremssattel und deren innere Kolben
bewegen sich auf die Bremsscheibe zu. Die
Bremsscheibe wird beidseitig fixiert.

v

Weiter =

Abbruch

01/03

Sven Holthuls

A\ CL:210 CH Rotorbremse

Arbeitsschritt: Angelegt von: Patrick.Moll@areva.com

SA-CH Rotorbremse

Das Verfahren der Arretierung in der
Betriebsfuhrung nachverfolgen.

#a

= Zuruck

Weiter =

Abbruch

02/03

AREVA WIND - March 2013
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AREVA Wind mobile a

Material management

» Materials which will be used for
the service order could be
changed

A AV12:00101434

a8 B ~

Auftrag Arbeitspaket Werkzeug

g

Material

pplication

A

Bitte den RDS-PP Code des Ortes
einscannen, bei dem das Material
installiert, entfernt oder gewechselt wird.

1
. 1

1
! I
1
. : Beispiel:
1 > Service technicians is able to | e
! install, remove or change | cxzwas sacer
| . Cy . ! Steuerungsrachnes
. material within the mobile :
| application . 2
I
1 » Also locations could be defined : Material installieren
: with RDS-PP barcodes I

1
: 1 3 Einbauort:
1 : Material wechseln
: I

1 .
1 5
. ! 3 Scane Einbauort .Wahle

I _ Einbauort
1 Material entfernen

Weiter
Abbruch
Sven Haolthuls
AREVA WIND - March 2013 Page 21 AREVA




AREVA Wind mobile application

A
Locations

» Location of component with
RDS-PP barcode could be
scanned

A

I Bitte den RDS-PP Code des Ortes
Einbauort: einscannen, bei dem das Material
installiert, entfernt oder gewechselt wird.

Durchfluss Kiihlwassersystem Sca ne EinbaUGrt

» Backup possibility to put in the

1
1
I
1
1
1
: the location manua”y Luftkithlung Generator
1

1

I

1

1

Scane Einbauort

Abbruch
hscen Holthuis sven Holthuis

Weiter

Abbruch

A
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AREVA Wind mobile application

Serial numbers

components could be scanned
with the mobile application

» Alink between RDS-PP product
code and serial number will be
available

» Serial numbers of spare parts or

A

Bitte die Seriennummer des Materials
einscannen, dass in die Anlage installiert
wird.

Beispiel:

Artike|: 01454875

Serial: 01454875
PEC Computer CX9000

Installiertes Material:

Scane Material Wahle Material

W Zurick Weiter

Abbruch

Sven Holthuls

A

Bitte die angezeigten Material-
Informationen auf Korrektheit Uberprufen!

Einbauort:

Installiertes Material:

7

W Zurick Speichern

Abbruch

A

AREVA WIND - March 2013
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Thank you for your attention!

© Copyright

“Our job is to meet the world’s growing need for energy in a way
that keeps the world safe, clean and liveable for our children... their
children... and their children’s children.”

Dr. Rob Routs, Executive Director Oil Sands, Shell A

AREVA



