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Y AVA VAV Infrastructure of Real-time

VAVAVA Data Applied to the Monitoring
V VA
of Renewable Energy

VAV VAV
VAVAVA

WAVAVAV Presented by
AVAVY Aurélie Nasse
}X#X Operations Control Center Manager
VAV EDF EN Services

A A
VvV AV




energies
nouvelles

Disclaimer

The figures and information provided in this presentation are intended for information only and are not contractually
binding. They may change over time. This presentation does not constitute an offer of EDF Energies Nouvelles shares for
purchase or for sale.

For further information about the Group, please visit its web site at www.edf-energies-nouvelles.com
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VAV

AV Agenda
VA

» Presentation of EDF EN
 Needs of EDF EN Services
« Pl System architecture

* Project results

energies
nouvelles
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VAV B
{%X EDF EN: a multi-segment player

®

Growth drivers

y

= B u { Selective developments to

prepare forthe future

© Copyright 2011 OSlsoft, LLC A

Potential new
growth drivers

Distributed Biomass Biogas Marine Offshore
solar* Energies



JAVAVAV
}X#v An international footprint:
3,423MW installed in 13 countries

' Gross figures by country at 12/31/2010
EUROPE
2,279MW

all segments combined

U.K Germany
Wind Belgium wind
227TMW \ Offshore SMW
Canada 30MW
United States Wind Solar r) '
59MW : ' Bulgaria
— France ! 3 - H)gdro
Wind, Solar y 4
Hydro, Biogas, — . 113MW
1,017MW Cogen.
‘ J 503MW A /
Mexico
Wind Portugal / \ \I/tvaly
ind
e8MW Wind Spai Solar A A
pain
496MW Solar 456MW Greece Turkey
NORTHAMERICA i i Biomass \éVlrd Wind
1,144MW ain growth drivers 61MW olar 128MW
257TMW

Wind
Wind and solar
Solar

energies
nouvelles
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AV An integrated operator
VA

y

Green electricity generation is our core business

Development

Prospecting for land
Environmental impact
studies

Project management
(administrative,
economic and technical
coordination)
Electricity production
yield assessment

Generation/

Operations &

Construction Sale of assets (DSSA) Maintenance

Engineering (electrical, « Asset management

acoustics, etc.) o Relationships with

Construction works contractors

(project contracting) o Production tracking

Procurement

Logistics + DSSA (Development
and sale of structured
assets)

Non-recourse project financing

Tax, treasury and financing and accounting
Legal affairs, insurance

Research and development

Scheduled maintenance
Corrective maintenance
Purchasing/management
of spare parts

energies
nouvelles
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VAV

AV EDF EN Services

VA

y

energies
nouvelles

EDF EN Services is a EDF Energies Nouvelles company in charge of the
operation and maintenance of wind parks and solar parks in Europe.

Today under O&M contracts on 31st of March 2011

Wind parks connected to the very high voltage grid

Wind parks connected to the medium voltage grid

Solar parks connected to the medium voltage grid
Industrial roof tops connected to the medium voltage grid
Roof tops connected to the low voltage grid

200 MW
300 MW
131 MW
6 MW
6 MW

© Copyright 2011 OSlsoft, LLC A
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\/\4
%X EDF EN Services’ centralized monitoring

y

« Goal: Real-time monitoring of the wind / solar / substation assets
 Means: OSlsoft’'s Pl System / PCVUE
* Project start date: January 2009
« Team: Pilot: Operating Control Center Manager
Team Members: 2 Pl System experts, 2 technicians
IT Support

« Why OSlsoft’s Pl System?

- Archival performance

- Multiple interfaces to data sources

- Associated tools (Microsoft environment)

© Copyright 2011 OSlsoft, LLC A
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}X#v OSlsoft’s Pl System: a single tool for our

WA asset monitoring

energies
nouvelles

PC Vue: Real-time
monitoring

Analysis and Fault Pl WebParts:
Diagnostic Owner’s reporting
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VAV

/N4
VA

y

Interfaces

% ENERCON

Schneider

e} Electric

==

EREpOWEY

Vestas SIEMENS
CInoroex AREVA
PADCON Xantrex

energies
nouvelles
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Mol 2
v

Created a « second level SCADA system » able
to communicate with any kind of wind turbines,
substations, or solar parks

© Copyright 2011 OSlsoft, LLC A
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WAV Real-time monitoring by the OCC.:

AV

WA High voltage substation

Grid operator requirements:

-20 minutes response time to
open or close any breaker
-Visual confirmation that the
command has been working
-Voltage regulation or manual
change of active or reactive
power on demand

21.48 kV

3100 KvA
© Copyright 2011 OSlsoft, LLC A



m Gabardan Tracker - Shelter 1 - Vue Plan
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Real-time monitoring by the OCC.:
Medium voltage substation

G e View created by the O&M IT team.
0 e This view gives us access to:
" Heroupe SEL + . S zs - Alarm |OgS
= ol 1 - Different data P/U and |
— 3

© Copyright 2011 OSlsoft, LLC A
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VAV Sl
{%X Real-time monitoring by the OCC: Solar barns

y

H0780.01-1 - 018 ond - LABORDE - 144 kW Da‘ta Sent every

Irradiation B1WMR |- 1 | 1 2 hOUfS
Horodate 10 | 5-Jan-11 15:00:00 Inter ‘D. " Inter .
Puissance Active TR | ERDF piauAdients ° Parc E nte red I ntO
Horodate TIC | 5-Jan-11 15:00:00 Arrivée ERDF Onduleur Parc

Pl System with

N* Ond | S/N Ond Puissance Status Alarmes Horoedate -
Ond 1 |2000959608 JIMW I/_ MPP [ | 5-9an-11 15:00:00 P I U F L I nte rface .
Oond 2 2000959877 JITOW L MPP = I ] 5-gan-11 15:00:00
Ond 3 |2000959294 3IT5W l’_ MPP = | 5.9an-11 15:00:00
Ond 4 2000959888 404 W l’_ MPP = I | 5.9an-11 15:00:00
Ond 5 2000959619 405W l’_ MPP = ] 5-Jan-11 15:00:00
Ond 6 2000959829 416W Ir_ MPP [ | 5-9an-11 15:00:00
Ond 7 2000959323 420W I/_ MPP [ | 5-9an-11 15:00:00
Oond 8 |2000960382 436W L MPP = I ] 5-gan-11 15:00:00
Ond 9 2000960375 380W L MPP = | 5.9an-11 15:00:00
Ond 10 |2000960372 J96W l’_ MPP = | 5.9an-11 15:00:00
Ond 11 |2000959872 404 W l’_ MPP = ] 5.9an-11 15:00:00
Ond 12 |2000960809 I8TW I/_ MPP [ | 5-9an-11 15:00:00
Oond 13 |2000060674 J66W L MPP = I ] 5-gan-11 15:00:00
Ond 14 |2000960665 348W L MPP = | 5.9an-11 15:00:00
Ond 15 |2000960677 ITBW l’_ MPP = | 5.9an-11 15:00:00
Ond 16 |2000959873 I2MW l’_ MPP = ] 5.9an-11 15:00:00
Ond 17 2000960812 337W || mPP = I ] 5-gan-11 15:00:00
Ond 18 |2000960673 383W I/_ MPP [ | 5-9an-11 15:00:00
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WAV Data retrieval and validation by the owner:
Sharepoint and Pl WebParts

VA

energies
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| Wab Part Pages - Demo Solar View - Windows Intarnet Explorer
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| L inverer 1
IS AC power 108 kW T - AC Power SSKAW AC Current 1094
il o DC power 105 kW 0C Power 55KW DC Current A
5. Sheter 3
5.(F) Sheler 4 Uac pase 1 v — . Mode 1312011 40300 PM MPP
1y Sheleer 5 Uacphase? 178V Ermor 173112011 407:00 PM
11.(Fy Shelter & Uac phase 3 178V
. (F) Shelter 7 Transformer door open :  Glose
i % Sheiter @ Imaciance 9OWIM i verter door open P Ciome
" Module temp. 03°C AG Power S5KW  AC Current 101 A
Ambient temp. o1°c Switch Auto/Manu © Auto 0C Power 52KW  DC Current 824
Overvoltage protection 1 : ON High voltage switch Close Mode 1512011 4:90:00 BM MBP
Ovarvoltage proaciion2 © ON Low vollage breaker Close Ermor 113172011 4.06:00 PM
Overvoltage protection 3 : ON Fusion fuse siale oFF
Overvoltage protection 4 . ON Alarm temperature oFF
Overvoltage protection 5 ON Synthetic trigger OFF
/31/2011 413,03 PM urrent
[ 521 B A
|k 522 08 A
[ 523 05 A
1 S24
526
526
i 527
. il =
5 00 14 529
830
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& Web Part Pages - DEMO Solar Report V1 - Windows Internet Explorer

B

i >

& v Bl 5 IE2E
Eichier  Edtion  Affichage  Fayorls  Outle 2
dr rovers |y @8 <] Hotmsl ] Débuter avec €6 ] ] Blenverue s Saturne

55|+ | @ web Part Pages | @ Wb Part Pa... < | @ hitpyffrpwse-D, . | @ Documents Wk Part Pages... | % REquard orline .. | W/ Adimensiannem. P8 I v page- gécurkd - Qutle - @ ¥

Home Anthony GERMAIN = | My

#i# PI Al Sites
vt

m Solar Report

ite Developpement P1
Pare Name & Excel solar reg . }
[oaB2 J50 coen+ upame = gy { , v w
Start Time LS L] < o E F ] H
i724/2014 B |y SOLARPLANT GABZ from 1/za/2011
End Time
1/31/2011 m |a TR meter [ 100%[% | [inverters in operation
a
5
s PROD SUN I
7 |Prod 133,480 kwh Ray global 13.4 KWh/m? ‘
8 prod WALUEL |budget Ray. th £ kwh/m?
9 IVALUEL
10
11 AVAILABI
1z E syst (kwh) 123,031[% sToPS duration (h) duration (%)
T R G ) it
14 Gpgpv (h) 12
15 PR 86.a%)
16
17
18
19
20
21 Prod. kWh | 15 prod o | Stops- Nb | Stops- Dur h h T3 - ava
22 Shiinvi 8220.67 99.96 1 318 0.00
23 Shiinvz 8026.10 99.96 oa 12.38 0.00
24 Sha-invi 8494.26 99.96 27 336 000
£ Shaame w711 01 0 an £ EET e ¥
[l | 3}
W4 e b SYNTH. | Faults Rivettables  Foults
[ @ mernet “hv mi00m v
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AV Performance analysis: Pl DataLink

Wind turbines power

curves
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WA' nauelies
JAV. Future plans and next steps

VA

y

Management scorecard
Data models with Pl AF
Continue deploying Pl System on all of our assets
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WNA' energies
mv . nouvelles
AV Questions

VA

y

Aurélie Nasse
aurelie.nasse@edf-en.com
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Thank you




