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Facts & Figures
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9,100 v
Wind
1,059 vw;

Solar

219 vw

Other segments

KEY FIGURES
at 31 December 2016

€1,358w

Consolidated revenues

€306 w

MNet income group share

€918 w

EBITDA

3,108 employees
Worldwide

Scope owned by EDF:
CAz 1,169 Me
EEITDA: 861 ME
RNPG: 242 ME
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CAPACITY
at 30 June 2017

¢ 10%
-

EWind M 5olar Other activities

Generation activity

10,378 MW gross
6,664 MW net
Installed

2,400 mw gross

Under construction ™

16.5 billion kiwh
Green energy generated
in2016@

Complementary
activities

3,689 mw
Developed, built and sold

13,259 mw
In operation and
maintenance(n

{1) For own account and for third party.

{2) Annual economic output, including
the proportion of output from
jointly controlled assets.
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Gross installed capacity
at 30 June 2017
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Industrial IT — Scope of Activities

Wind Turbine Solar Few others...
onshore & offshore ground, roof, car parks PV
Industrial IT in EMEA : Managing :
7 countries 150 parks and substations
11 people 4 GW raw

200 local nodes
1 million+ tags, 2 Gb/day
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Method :
Collaboration is Key




Method : Collaboration is the key — Deployment

Since the very beginning of the construction phase and until the final delivery
Industrial IT department works Closely with all differents parties.

A similar approach is used for O&M parks (3rd parties owned assets)

Infrastructure Connect Reception
Participate to DeSIQn everyone Provide industrial Validation

Provide relevant grade cabinet and

maeritmgs for each Prc_>vide ind_ustrial telecom line for Deliver the _ o ftwares 1o live and official
p IT mfor_m_atlon to WTG suppliers and Interconnection historize all daa reception of the
all participant (IP 0&M between all local data with an O&M
adsresses, actors (SCADA, from the parks technician on site
network map...)... Telecom substation, Grid Local
Administrative management Installation
Data gathering — Mt

—_—

d 24 & a4 & a & a a d

Construction Construction WTG and Construction gelgrcag?r Construction g\lj ggaatir;dn On Site g’x -lI)-St;ir;dn On Site
Project Manager Project Manager Substation Project Manager P Project Manager Field Technician Field Technician
Manufacturer Manufacturers Manufacturers
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Method : Collaboration is the key — Development

@

Business expert

Automation
Development via
Instantiation
In

Centralization
SCADA and Cleansing

Test on
Dedicated

Data aggregation / Check / Model
PLC
Meteo towers ) standardization Model
! Data Quality Model
Files development
Data Standardization/
Acquisition Modeling

Test
Production I

Business
Expert

Environment

212 Yo
Real-Time Alert

Business Expert .
P Generation

Return from Field
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Industrial IT Infrastructure :
Reliable by Design




Industrial IT Infrastructure : Links Reliability

.......
»

w‘

Pays Bas
ey f000n0
S pangion
% ? |
gam:e
{ i

Lﬂ PI_Ngtification@edf-en.com

Alarm : Telecom Line Status - BAD
- B Fabien Lemoine

o Ce message a été envoyé avec 'importance Haute,

Le lien télécom nommé _relatif au parc de - pose probleme

et nécessite une attention particuliére mmediate

Etat des trisgers de l'alarme:
Value Refresh : Bad
Date du trigger - 05/01/2017 10:43:51 Romance Standard Time (GMT+01:00-00)

Informations administratives :
Nom du site :_
Code Parc :-

Nom du serveur - ||| | IR

Priority: High

Actions:
Acknowledee
Acknowledge With Comment

Industrialization of the monitoring of the telecom links and industrial IT assets
» Replacement of siloed / legacy IT monitoring tools by Pl System

» Status analyse for local equipment, softwares and databases

» Dynamic Notifications for rapid response
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Industrial IT Infrastructure Designed for Reliabity and
Sustainable Deployment at Scale

BMS \ Protocols Architecture Monitoring

v 1
3” Variety
Industry " | (Modbus, OPC, | Common | Everythingis
DNP3, Design Monitored
Weather IEC104...)
Security Easily )
|| Robust | Deployable / || Analytics and
Interfaces Replicable Notifications
rd
= Y%
Meters 3);‘9“
HVAC %ﬂﬂ @ OSl:ofi,
- 74 = e alnaln v‘
—4 e ‘ cisco. _— .o
@ | | ’ : () vmware
Elevators Lighting u

by Schneider Electric

P
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Trust In Data:
Check Everything




Trust in Data : Collection Real Time Rating

Inventory / Health Tag Modeling / Data

Standardiz / Analyses / .
ation Notification Templates Confidence

= —— ]
5 | wee | omcmas 5 s | e e | PI_Notification@edf-en.com

1 — —— = — Alarm; Intertace Modbusel - Questionable

i e v s o sut v st TNen—

=9 loe it f o sacu o e "

= v oty [ o 2 mor v [rieehe “yex

£ = e 0 o sa s et S =

- o e : I O L)y G avan Llisterface PI acenemee Modbesk] sue te serveur [N pos pechleme et necessite use sttestion particuliere immediste

I s ol a CEETY ke bt i Tbe 2000

s - o 0 e e oo 3w o

— s e ® crkewDRne a e IonafceSomr G

I w [ ioc s oo E bk DScrser o L Date do rigger - 053/01:2017 09:21.12 Romance Starsbard Time (GMT+01.00.00)

ot aetnars 1 o caes ron pen. -

= B - oo o ¥ bt aaan T ok Lnformations sdmmtestes

ot i atuars 0 o coen e peee " |Dmhen ' b MNoun du ste

e e . o 1 Lo e e ataL 1 Code Parc

= == B s = R, R b Morm dus serven -

|—=5 ] otuaes t uoc.coen o Suat B Uk e The 00 .

= i e g o o e et i Prioriy: High

I e ot 0 Lo e oo S * Rt Mok Tabis Lok s

o b bt f pr—— = s Ackeietae

e . s a8 o s e e a Wi

Jome ey orcs 3 uoc o oncatat M= g T

s i, watuans 0 e e 1 s 2]

I - gy 0 e vea o 3w Check Interiace Status =

e = rvi 1 o roem e 1 Categones |

s =) it 0 e s o peek 5 §

= = == 1 e Aralysis Type: % Exprossion Rallup 1 Event Fram

e 2 wa i o et

I3 - Pt 0

s - v i o annorn

I i iy 0 o st 0

we . wares s pE—

= = = — | ke

e = —— 0 e oo sons -

s e — : e Name Esxprassicn Valua  Ousput Atiribata

== = — A " DeviceStatus | IF TogVal('Interface Device Status',’*') = "Good™ THEN © ELSE 1 Mag

s i o tunes : e s on vt 1 =~

= == = 0 oc.are svcreet Feartiest IF StDev('Interface HeartBest’,’-1@m’,’*") = @ THEN 1 ELSE @ Mag

e et e f o arg cocpemy

s ud wi o e IoRate IF StDev('Interface I0 Rate',*-16m','**) = @ THEN 1 ELSE @

e w et . oc ara aee

- e i 0 e nae s T . ; . [

o = — 0 T InterfaceStatus | IF (DeviceStatus = @ AND HeartBeat = @) THEM @ ELSE IF (DeviceStatus = 1 AND MeartBeat = 1) THEM § ELSE & Interface Status
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Trust in Data : Value Real Time Rating

Refresh Value Data

Checking

Modeling /
Templates

Confidence

=] | ame: 77 Dt Grabtpvesh.
|
/ = | E pakCode BaMp . N -
W [EEShetme Bambesch _ Al
® | U] Turbine Power 2000 1
B () Cetegory: Cakulsted Data O]
) =@ AttvePomwes - 1dzy Data Quaty 93,9275360107422 % @ ™ S— " P
| o, z i 9 prtiperietren 1 Stoe PI_Notification@edf-en.com
s B@ | ¥ ActivePower - Imenth Data Qualty 38,0270195007324 % Al iter st [T Jue check bl
a) Fe—r . Warning : Value Checking - Questionable
=& | & ActivePower - 10riin Data Qualky 100% = Lsrude 40153333 i i =
! PTG s F—— 1+ quinad A B Fabien Lemoine
B | Acivebower - Valldate 218,84866333007813 B [ 5 tboeremrgeattty 17 sacva] @ Ce message a été envoyé avec limportance Haute.
e ‘doauhfnsh-lday 100 % ° B oM srorile PR o, |Wnseosmatiry |1F bacval
2@ | & DataRefresh - tmonth 39,5572509765625 % ) park Type <olar Les valeurs renvoyées par le parc -sm I'assel- posent probléme et
/88 | ¢ DataRefresh- 10nn £ Created 2 St e Blauvac nécessite une attention particuliére immédiate
29 | & DataRefresh Good 2 Substeon Etat des triggers de l'alarme
B& | ¢F WidSpeed- 1dsy Data Qualty 99,9275360107422 % 3 2hcode Interface Status - Questionable
: S - B (2 Cornguey: Cakubated Dot Value Refresh : Bad
s B@ | F windspeed - Imonth Data Quakty 38,0270195007324 % Date du trigger : 05/01/2017 08:34:26 Romance Standard Time (GMT+01:00:00)
| * & M Fomr 2051,6999511 7183 MW
s Be | <7 WindSpeed - 10min Data Quakky 100 % ¢ & iradston £17,03007354531 Win' Informations administratives
Bé | windspeed - Veldate S,673966 /s a ¥ @ madstonQuaity.Avg Daly 100% Nom du site | G
B () Category: Configuration ) IradaoonQualty. Avg Dabel L e g"dﬁi‘"‘“‘ 3-_
E) () Cabsgory: RAW Data * & mredaton-Quaity.Ava Horkhly 99, RITFALLBS % om s |
o] = é Actived 218,8 330078 kih 2 IradatorrQualty. Avg Morkhiy L 99, 5077920670247 % pm ngh
& * & madatiorrRefresh.Avg Daly 100 %
e s i) peL %) IrradationRefresh A Dalyl 100%
! e o & res y e
Acknowledge
5] ] & WindSpeed 5,67396593093872 mis ® & madstorrRefresh g Morthly 100% Acknowledge With ent
23 rradavonfafresh.Avg Morthly | 100 %
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Trust in Data : importance of Dual Data Sourcing

High Frequency Real-
Time Data from SCADA
and/or Controllers (OPC,

IEC 104, DNP3....)

Accurate (1 second) but can be
subject to software issues and
can't be restored afterwards
Whe%éﬁ%;"gg (no If High Frequency Real-
Low Frequency Data / Time Data is missed, it is
from SCADA database easier to restore the
(SQL) average data from the

Averaged data and events (10 SCADA database

min), hence not very precise and afterwards.
accurate, but could be sufficient

0 But SQL database are not
for reporting needs. available for all Renewable
Assets manufacturers

Collecting with
Pl Infrastructure
all available
field data
sources to mix
data and grant
data quality

f@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON
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Trust in Data : Dual Data Sourcing on a Wind Park

1. PLCs, Controllers and

\ local SCADA generates
Real Time Data

Y

2. An average of this data is processed
every 10 min and stored into local SCADA
Database (SQL) as well as alerts and
events

Local Windturbine
Generator SCADA

6. High Frequency (1s) and Lower
Resolution (10min) Data are both
stored centrally in Pl Data Archive

v 7. Industrial IT
. infrastructure is monitored
o in real time and generates

alarms and notifications

\

\\
I‘\
\I \:

: : NS
3. High Frequency data is o
published by the SCADA or NS
controllers (OPC, Modbus) and

acquired by local PI Interface node

4. Every 10 minutes, averaged/low
frequency data from local SCADA
Database (SQL) is retrieved and
acquired by PI Interface node

Central PI
Data Archive

5. Local PI Interface node

(with buffering) transfers Data

to Central PI Server

Field Data

Analytics
(PIAF, PI EF,
Analytics)

#OSISOFTUC

8. Data is analyzed in real
time to detect
underperformance, value
deviation, data quality...
results of these analyse are
stored in Pl Data Archive

©2017 OSlsoft, LLC
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Industrialized Deployment

Acquisition devices, preprocessing and
data transfer
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Real-Time Analytics and Situational Awareness on all IT assets

ALARM MONITORING

Park Overview

ALLA AMEL
Allanche Amelécourt

AVLR

Avon les Roches

BRIY
Brissy-Hamégicourt
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BAMB

Bambiderstroff

BOUS

Boulay-Moselle

CDBO

Neuvy-en-Dunois

S — ANGLETERRE Amsterdam
]

PAYS DE La Hayeo
GALLES! Oxford
o Bistol E
Cardiff L Anefe
A Brighton Brux.glles

Southampton @

Lan.qres Rotterdam.

Plymouth
F
che (mer)

e

Guernesey
Jersey

'ames
X
city

La Rachelle Latitude
R Longitude
Name
Namber of Turbine
Park Code - ety
E

Bordeaux

N'mes
Toulouse

Saint Sehasncn ‘pa“\er Marseille
Bil \bao

Santander.
o

[
VllﬂnarGa:telz

3 “‘P’W
Gérone

o

Valladolid Savagosse
9 Barcelone
Tarragone
Salamanaue 5

Madrid &
]

K.
Castellc Données cartographiques ©2017 GeoBasis-DE/BKG (£2009).
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Hanovie e 1y

Brunswick  of

o Pays-Basy

Dortmund
e

Essen

Cologne Allemagne

Francfort
o

Mannheim
o

Karlsruhe

Augsbouirg
& Mun

Parks

‘ Overview

Liechtenstein

Vérone
o

Google, Inst. Geogr. Nacionsl _Condtions dutiisation
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Extensive IT Infrastructure Real-Time Monitoring : example

Windpark overview

WIND FARM OVERVIEW : SALLES CURAN
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Extensive IT Infrastructure Real-Time Monitoring : example

| Network TEST
Park Administratives Informations General Status
e ‘ Back to general Map View | Network ‘ uPs
UPS Status L] | ROP cMD | s ‘ DRAC
Server Status.
18P Status L X ]

UFS Administratives Informatiens UFS$ Status Informations Server Administratives Informations Server Status Informations ISP Administratives Informations Firewall Status Informations
Hame UPS-NIEC-01 Status Hame NIED-SRV-01 Status [ ] Hame NIEDERVISSE Status
Model SmartUPS 1500 Uptime a: Model | Uptime Type Business VPN Gorporale Uptime

Serial Number AS1332134425 Run Time Remzining [ TSN serist number [ DD Temperature | Identification 23248 Latency

Frmire NN | meonceey  [CECEEN Fimware [ | ='c> wemory ussos [EERS Operstor Octets In

s Line In Voltage T [CREEECKER | Virtsa! emory Usage [N T Ootets Ot
Crpriezs DRAC Address 1012835 178 2 CPU Usage 1P Address Speed
IS Output Frequency Es% Address 101283178 Lateney = ms 5151 = resoluton undr 40 17 2424 Input Usage
: DRAC Laten 4h 82 = resolubon under 4h from Monday to saturday | Output Usage
Battery Informations ¥ =i = from B:00 AM 10 8:00 P " &
Battery Status Battery Normal noocusge [ IP Address.
Hattery Replacement Batteries do not need replacing HODDUsage [
Y i,
input Votage ST i |
owins o0 Um0 g
Battery Chargs Level [ T

Local Servers
Real-Time
Monitoring
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Extensive IT Infrastructure Real-Time Monitoring : example

Location

Nord Bassin de Thau
Contact Fabien Lemoine
NBTH-SRV-01

Microsoft Windows Server 2003 R2, Standard Edition
Version 5.2 (Build 3790 - Service Pack 2) (x86)
Hode

Name
0OS Name
0S Version

Serial Number JWABG4)

NIC 1 Broadcom BCM5709C NetXtreme Il GigE #4

NIC 1P 10.128.3.83
DRAC 1P 10.128 3.88
Bandwith Usage JW4ABGA)

UpTime [l CPU Usage

Temperature Page File Usage
Available Memory 1,72 GB

Hdd 1: Online - Operational. RAID configuration has been assigned
C: D: E: F: Hdd 2: Online - Operational. RAID configuration has been assigned
Total Disk Space 97,7 GB 384GB 1953 GB 641.3GB Hdd 3:  Online - ﬁaimal, RAID cﬂmim has been assﬁed
Used Disk Space 10,7 GB 40GB 456 GB 888 GB

Free Disk Space 87,0 GB 343

29222229

Hdd 5: Online - Operational. RAID configuration has been assigned
Bnice Hdd 6 :  Online - Operational. RAID configuration has been assigned

Drilldown :
Local Servers
Real-Time Monitoring

(@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON
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Extensive IT Infrastructure Real-Time Monitoring : example

Switch Informations

CDPA-SH01-SW01.eu_edfencorp.net

K |
A FITOU (FITO)
L
[ =]
NO DATA

FastEthernet1/1 Vers CDPA-SH01-FW01_ETHO0/1 up Configure 100 Unknown
FastEtheret1/2 CDPA-ESXi-01_NIC2 up Configure 10 Unknown
FastEthemet1/3 Vers DRAC up 10 100 Unknown
FastEthernet1/4 Vers UPS up 10 100 Unknown
FastEthernet1/5 Vers Afficheur_SEL up 20 10 Unknown
FastEthernet1/6 Vers Automate_SEL down 20 10 Half Duplex
FastEthernet1/7 CDPA-ESXi-01_NIC_0 up Configure 100 Unknown
FastEthemnet1/8 CDPA-ESXi-01_NIC_0 down 1 10 Half Duplex
FastEthernet2/1 Vers Onduleur? up 20 10 Unknown
FastEthernet2/2 Vers WebBox_SMA_INV up 20 100 Unknown
FastEthernet2/3 Vers WebBox_SMA_METEO up 20 100 Unknown
FastEthernet2/4 Vers WAGO up 20 100 Unknown
FastEthernet2/5 Vers Afficheur_SMA down 20 10 Half Duplex
FastEthemet2/6 Bad Input down 20 10 Half Duplex
FastEthernet2/7 Bad Input up 20 100 Unknown
FastEthernet2/8 Bad Input down 20 10 Half Duplex D ri I I d Own .
GigabitEthemet1/1 Bad Input down 1 10 Half Duplex "
GigabitEthemet1/2 Bad Input down 1 10 Half Duplex Eth e rnet SWi tCh Real _Ti m e M o n ito ri n g

P
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Extensive IT Infrastructure Real-Time Monitoring : example

Location : Line in Voltage:
Contact : Uptime :
Name : Run Time Remaining :
Model : Status :
Serial Nb : Time on Battery :
Firmware 3 Battery Charge Level:
Latency : Battery Replacement : | |
Ping : Battery Status : | ‘
1P address Output Frequency : Stctal (WAL AATREARRA W
Output Voltage : Access i | ’ i
- MRl
LTI TR J rﬂu ’m
INPUT VOLTAGE
N spacit
e Ea|
Battery Charge Le: OUTPUT LOAD
- EXN |
.........
vvvvvvvvvvv ATTERY
placs .
e = Drilldown :
.
OUTPUT  BYPASS H
UPS & power supplies
UTONOMY THME [Sow | . . .
R real-time monitoring
BYPASS
A 7
P > > bp>

#OSISOFTUC ©2017 OSlsoft, LLC 24
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xtensive IT Infrastructure Real-Time Monitoring : example

Luc sur Orbieu
General Status LT Comm
PIFD  Comm OK
VALM  Comm
BLAU  Comm OK

8ACU OPC

Server Informations

Name On Line Name
Model Uptime 1 Model
Run Time Rema Serial Number
Firmwar
1P Addre:
DRAC Adre
ESX Add

B D
Input Voltage
Overlo:

Battery Charge Level
Temperature

Line In Ve Memory

4
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Stat
Uptime
Temper

Good

Good

ISP Informations Firewall Informations
EOL-LUCSURORBIEU 0 DATA
Uplime Back o general
il ATA

/PN Corporate
Identification 0
perator Orange Busine:

Dropped P

#OSISOFTUC

Local Server
Real-Time
Dashboard
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Extensive IT Infrastructure Real-Time Monitoring : example

1 SNAPSHOT

Events / Sec
2 049

Out Of Order:
422

A
o

| INTERFACES

lundi, février 27th 2017 10:26:39

FRC-0OSI-01
EVENT QUEUE
Events / Sec : 1939

Overall Data Flow
2 COMPRESSION 3

Events / Sec

4 WRITE CACHE
Unflushed Events :331 388

1939 Queued Events: 6 | 01

rEL A ]

‘ i ; Overflow Queues : 0
i 0 Avg. Queued Events : 10

36,73% 1939 E

6 READ CACHE

Cached Records :155 238
37 %
50 /'\

5 ARCHIVE

AFF’LlCAT’\ONS CLIENTS

New Events / Sec : 296
Archive Shiftin: 1,9days

Base Subsystem Pl Server CPU (%) Overall Status

1 5 i 52 Snapshot [_|
1% | Event Queue m

| TPRI01T 08203910 29 Archive

CPU Usage

Snapshot Reads/s : 2049 L
Archive Reads/s : 1941 AF Analysis
. 6552 : r AF Analysis

Points 1031772
Modules: 11657

Network Manager

Connec

“a

Refresh

4
|

96,7501 % 100 %

#OSISOFTUC

Pl Interface
Node Health

©2017 OSlsoft, LLC
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Extensive IT Infrastructure Real-Time Monitoring : example

Alarms Monitoring

Q

Alarme atégorie Date de début

01/0172017
-NOTIF-
MANO-NOTIF-Alarm1 00:00:00

2
AMEL-NOTIF-Alarm2 02/02/2017

@ OSlsoft. EMEA USERS CONFERENCE 2017 LONDON

Date de fin Ticket EasyVista

01/01/2017
00:00:01 1D_01
02/0212017

111112 1b_02

Managing Notifications
for Rapid Response with Commitment
to the Business (SLA)

#OSISOFTUC ©2017 OSlsoft, LLC
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Leverage Field Real-Time Data to
Maximize Asset Uptime & Performance

COMPANY and GOAL

¢
EDF Energies Nouvelles, a global renewable * ~ €DF
producer wants to optimize its renewable EnEvs Doureiles
generation, and excel in O&M activities.

v
CHALLENGE SOLUTION RESULTS
Minimize impact of Leverage Pl System Improved Data Quality
malnten_ance activities on } Infrast_ructure _to monitor I_T } Tangible business outcomes
production, reduce downtime, asset in real-time and deliver
optimize control settings. operational analytics : _ . ,
+ Field data quality has dramatically
» Good decision starts with good » Exhaustive monitoring of IT assets to mcrea;ed , ,
data improve uptime and fix issues in short * Catching suboptimal curtailment
) ] ) i enabled the recovery of 50 k€ of
* Collecting field data from distant N . production for one single wind farm
windfarms is challenging * Empirical analytics to detect weak over a few days. Today, with
. . signal patterns on assets in real time, additional analyses, 700 k€ / year of
* Connect the field data with the spot suboptimal settings or future production recovered for wind
people to take smart decision failures before they occur farms.
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Fabien Lemoine

Fabien.lemoine@edf-en.com
Head of industrial IT

EDF Energies Nouvelles
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App

» View the latest agenda and create your own " .Iz\p;;gfo;e

+ Meet and connect with other attendees pr——
P> Google Play

Search OSlsoft in the app store S HTML
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Danke ]\,ﬁﬂl iﬁj

Merci

Thank You

Gracias

b ES

Cnacunbo Obrigado




