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Enedis in a nutshell
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LEnedis, the main french DSO

100% owned
by EDF Group
(subsidiary
since
January 2008)

13.8 B€
turnover

€ 3.5 billion
EBITDA

Electricity
distribution, a

regulated activity,

overseen by the
French Energy
Regulatory

Commission(CRE)

L

1.3 million Km

Power Lines
Enedis manages the public electricity )
distribution network for 95% of France !
inl d 35 million Connected
mainian Customers
o S
Our public service mission: continuity and A

quality of service with a non-discriminatory 39,000 Employees

access to the network, regardless of the
electricity supplier. D%ﬂ%

11 million Customer
Interventions / Year

AL

4|1
355 636 generation
facilities connected
to the distribution
grid in France

. §
ENEDIS AN %, 3 €DF GROUP COMPANY



/

Smart metering : towards the electricity needs

of the future /




1.1 The smart metering at the heart of energy transition

« Self consumption

Renewable
integration

Electricity grid digital
‘ﬁ ﬁ I management

Energy
storage

Consumer behavior

Billing reliability
& accuracy

Comfort of life
Remote operatlon and
timeliness

Charging spot
Energy Local ’% manggegmepnt
suppliers Authorities

2

Innovative tariffs and
new services

Energy efficiency

Street Iightin?
managemen

Sourcing
optimization

Home and building
management systems for B
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smart cities



1.2 Smart meters for industrial customers
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500 000 Meters
220 000 customers
40 % of the Enedis electricity market
35% of Enedis Turnover
Rollout status update
* Mass rollout from 2013 to 2017
* 100% of the meters in operation

Point to point communication

Daily basis data collection rate over 99%



1.3 Smart meters for the residential market

w

Metrological Led
Display

Push button

Sealing

LED

Pulse output

ofo Qi QofofoJulo)-]

Fuse

Serial Number & legal information

Time of Use (TOU) switch

Data collection

10 tariff energy registers for the supplier and 4
tariff energy registers for the distributor

Producer and consumer load profiles (time
resolution : 10 / 15/ 30 and 60 min)

Maximum daily power

Status data : breaker logbook, terminal cover
opening logbook,...

Quality data : voltage breakdown and abnormal
voltage logbooks

Status register, error register

Up to 43 display messages

Remote operations
* Opening and closing of the breaker

* Opening and closing of the TOU switch

e Change of maximum allowed power

bidirectional, evolutive, interoperable, secured
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C 1.4 The Linky system in detail

Meter PDA

GIPLC

w Masz
u Spread Meter installation

Cs+7
virtual
contacts

Meter

Main components:

u Bresher : remate cpening/
closing

u Manufacturer Firmware

m TIE : Téle-Information Client

u PLC Modem

m LRT: Linky Radic Transmitter

a2

w Carriers at 63.3.and 74 kHz

G3PLC
m 26 carriers
wu Carriers from 35 to 30 kHz

w Better resistance tonoise and
interference

w Scalsble (IPw&]
u Standardized and worldwide

GIPLC & G3 PLC

Pinglinky : giver vs real time

Data Concentrator

PDA

m Data Concentrator installation
(MOHA/TAMARIS)

Data Concentrator

Masin components:

u "LU” :ane single scftware
provided by ERDF

m Manufacturer Firmware

u PLE modem

n Commutable GPRAS modem

Telecom IT Partners

Operators

anij lLinkyPuot/]
_ N/

DMz
Demilitarized Zone ?,}”';&’"ﬁ‘c‘m.,,,....-.,.
application

User authentification
Secure data sachanges

B Security features

PLC

GPRS
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1.5 6 main partners for the manufacture of smart meters
C and data concentrators units

*: Usine cartes

~ T dven o1 all

>3acGeMmcoM Q[ alfanar

= Fabrication cartes
Usie e Es * Three phase meters G1 / G3 Slectr iR
* Single phase meters G1 / G3 * o o / AF
* Three phase metersG3 S geai
* Data Concentrators G3
Usine cartes

sine car
électroniques /
assemblage final

LEMEI=, @) CAHORS
yr ° |’=|abricat!on cartes
electroniques
* Data concentrators G1 / G3
* Single phase meters G1 / G3 S
* Three phase meters G1 / G3 e

assemblage final
* Data Concentrators G1

Fabrication cartes
électroniques

L
R&D / Usine
assemblage final

Hone e“ i —iae "ro"
* Single phase meters G3

) i H -
T—— * Single-phase meters G1 / G3 . e
* Three phase meters G1 / G3 ReniESllSe e

électroniques
électroniques /
assemblage final

d
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1.6 The Enedis qualification center

The Enedis Qualification Center was designed to overcome
quality and reliability issues, such as :

20-year equipment lifetime, tight deadlines for design and
qualification of devices, equipment interoperability (meters and DC
units), technological innovations, complex purchasing strategy and
industrial volume of devices.

Experts in design and testing

Detailed knowledge of electronics,
mechanics, software, telecoms and

Lcyber—security technology.

It is the largest smart meter system center in Europe,
composed of five distinct departments, occupying an area

of 1 700 m?2.

N\

KEY FIGURES

5 0 P “%  Anindustrial innovation space
: : A renowned laboratory in Europe.

engineers and N AN T L

technicians working ‘ y

daily at the lab
Designing test resources 1 5

Test equipment

Industrial product creation tools and
Ltest facilities.

SMART METERS

Feasibility/POC Prototyping Industrial scale-up

Equipment testing

producks tested

Proven experience

“ X Projects for major international
Y , Lmanufacturers.

SMART GRID APPLICATIONS tesk racks
J

i € g
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Smart grid test platform




1.7

Structu

Production E

Performance

Daily use A.l. algorithms to fix issues encountered during the process

And also :

LinkySup
& L]
Expresso .

re and purposes

Supervise Linky meters to
ensure the smooth operation
of the end to end
communication system
Manage business units
remotely

Follow key indicators to
comply with external
requirements

Analyse processes and issues

Ensure the continuous
improvement of Linky
processes

Develop tools to make the supervisor’s

job easier
Automate systems

Improve IS to
performance

ensure

: &
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v Five teams : Hypervision
Prod management,
Operation, Deployment,
Reporting

The control room of the end to end communication system

v Real time experiments
with “on the ground”
equipment

better

v’ 100 users

v" Remote update of each
equipment

v A large range of action to
analyse and fix system issues

Analyseur CPL PDK 69266R0085-30913

Nombre de compteurs découverts

Statistiques grappe  *




A new smart phone app for the customers to track their

w

< Analyse b & !

Jour Semaine Mois
< BLe26/10/2017 au 01/11/2017

30

@ Période courante 7 jours précédents

COMPARER MA CONSO

MA CONSOMMATION

electricity consumption

< Comparaison Yy ¥

Moi et les autres foyers @
Septembre 2017

Clients
consommant le
moins

Clients
dépassant la De 827
moyenne 41893 kWh

10% .
consommant le 1893 kwh
plus

Partager

v

ANALYSER MA CONSO

- A free access to data consumption
so customers can monitor

electricity  consumption

monthly/weekly/daily/hourly basis)

- Customers can compare their
consumption with similar
households and be alerted in case
of excessive consumption.

< Mes challenges

Challenge conso
4 jrs restants

Objectif: 8% en 7 jrs

W
¥7.6%

Quelques conseils pour maitriser ma conso

ChaUFfage

Tous les challenges

- Some “challenges” games to learn
“eco-gestures” in order to save energy.

. §
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« Enedis a mes cotés » is free and available on




Linky Program key figures




L2. 1 Main targets

6 years 700 000
.~ DATA CONCENTRATORS
34 Mn

METERS

20
YEARS LIFETIME

2015-> 2021

MASS ROLL OUT

r.\‘

10 000 JOBS CREATED (5 000 6 COMPANIES WITH FACTORIES

I=[=|
=

BASED IN FRANCE
OPERATORS IN THE FIELD)

700 000 METERS PRODUCED PER
MONTH

ENeDiS AN ! * ~ €DF GROUP COMPANY

5 Bn

CAPEX BY 2021

>3 Bn [©

o

DATA COLLECTED / TRANSFERRED /
STOCKED PER DAY



L2.2 Key figures (cut off date : November 2017)

Q &5 0

> 7 300 000 werers

INSTALLED 700 000 merers > 3 000 operators IN
> 28 000 METERS INSTALLED proouceo PER MONTH THE FiELD PER DAY
PER DAY
0
i :
:: L °
97 % success rate 98 % oy > 700 mn DATA
OF REMOTE OPERATION COLLECTION RATE COLLECTED / TRANSFERRED /
(WITHOUT RETRY) (23h59) STOCKED PER DAY
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L2.3 Main risk factors

The most critical industrial risks relate to :

Equipment & supplies topics :

* Insufficient means of production to meet
expected volumes of equipment

* Breakdown of supply for critical
components

IT infrastructure & cybersecurity aspects :

* Performance & scalability of the system, to
cope with the data traffic generated by the
progressive roll out of 35 million smart
meters

* Anticipation, assessment and brake from
potential attacks

i &
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To overcome these risks, dedicated organizations
were implemented :

» Supply chain methods
« in order to control the roll out progress,
monitor production aspects, and anticipate
any difficulty (crisis scenarios)

/b Continuous monitoring of the IT network \
« in order to detect and remedy any security
incidents that may occur

» Modular Linky application architecture

+ in order to be able to identify scalability issues
and to provide a targeted response

» An "elastic" infrastructure

 able to adapt to the requirements of upward
and downward volumes, almost in real time

Q A load-volume test trajectory /




/

Strategy and organization topics

I




L3.1 Key strategic issues

O

Governance and Security, efficiency, Stakeholders adhesion
management reliability and scalability and public acceptance
of the whole system

Human and financial Supply chain and roll out
factors management

Smart metering roll out encompasses a wide range of challenges

: &
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3.2 Linky program team

Program
director, G3 PLC

PMO, .
: promotion
strategic

supports

Supply chain . Management
FUIETEETIE of the end- National roll

B and contract
to-end IS out process

deployment
S management
monitoring performance

IT and . Communication HR and
Technical and
change

m?:.e”a.l expertise stakeholders
qualification relationship management

: ¢
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3-3  Reporting tools: dash boards overview

Weekly operational Monthly strategic Monthly financial
monitoring monitoring monitoring

: Editorial 6294 760 sy fin Septembre 2017
L'hebdo opevallunnel Linky du .» D et ::2;‘:“7 P!
Lundi 6 Novembre 2017 Encptamre, e cap o € il  comptes ik poske 3 58 Gestion & Finance 1/3
nchi. £t sous réserve, sur les 3 derniers mois de Fannée, d'une
e g e eyt speiiyerieall - IRRIEEY.
s inter e 1a posa en difus, i 02 M1 gty — .
et dos 5.1 illns decompteurs gewet i stcinte = repriison s par g ou P Lot pper s AT,
Sile nombre daccidents du travail survenus dans e cadre de fa 3,1% ww = Synihese
pose de compteurs Linky reste important, e nombre daccidents e =
mo— origine élzctrique sxt contenu. L'sttention =t ka vigilance de tous OB L2 Programme maintient son niveau d eficence )
doit étre maintenue autour de fa préventon de ce risque esca par -
e . - 2er semestre. Les CAPEX sonten ligne
— = o 5013 567 SEmana, P
T rnE o 366206 a1 O 27 S € par rapport au PAIT s - , demoindres
- ppor
T ce i ogrusons o & 3 la Rz mensualisée
) G 95,49% EEITmo i .
- Sileurs toujours e recours 3 Fensemble du capacitaine de: -LOPUN-T Dot rogramme > 553 e
Vision S dsants. pour sé : [ e—p———
globale P Le fonctionnement de s chaine communicants 3 été giobalemant 6}‘1 53 JOUrS ol e mminion s cinn isions & terminais éalis 01
- " saisant uran o i, s ncident . L éapes S 10jhay Sbt e <SBjers
restent mobilisées sur les chantiers de = (e
i . emcee ot e 8 tresmaers i ate o) iy [ —
- S cane Gk 3 €08 feanchi i saptambra. par ileur, ot sute 09 pums o - — =
iron de espac car, e omere i concs et oot e BT — D e
sy e ur accéder 3 95 299 sl R —
Poseen o = censblement progrezzd. Plus de 130 000 cients, dont 95 000 (=64 I —
Pose en meses (EDF) difus - = &quipds dun compteur Linky, cisposent ainsi ¢ un compte. T E—— B .
Comprmurs 1618 63 i e e ) 8 B } .
s e = Sur le plan médiatique, 1s parution du dossier sur Linky dans le 1,05 \ — &
magazine Que Choisir n'a pas eu le retentissement craint. En @ e —— Le réalisé 2017 du Programme -
revanche, fopposition du maire de Saint Etienne-du-Rouvray 2 été ! = y Septembre 2017 T
fortament relsyge. — ion par nature de coiits
Enfin, le Tribunal d Grande Instance de Grenoble a estimé, dans Actualités Phare fictornement hor ARCOR hors Ch}

o egement du 20 SEptems, que a damande ' couple objeci menvue. 5 1a cacence ce pose.
sousitant en raison de

st Dossiersur Linky dans le magazine Que Choisi | e Farrapport CAPEX - 407 401 k€

TGl de Grenoble B L ot e

Nisormemert de auigues matérls

Répartition des CAPEX par domaine budgétaire fin Septembre 2017
Répariition des CAPEX d date par domaine budgétaire

) 2016 . 2017
TorgE L Tramehe e
== - ; -
| F I
— ST Diperees bR s cort.
| b cicios t e cnireprss de poe . s o ——
e, e et o sons e e pase nm e L o
e SN e S
e EE B, s dopvns &l aures 0 o e o e renevetiemens e e 3
e Toal e w0u e 51129 ) iemens o
e
S — EEET)
shousta | ration ncive
S R— ) )
| pormetihy e Dont achats externes : 169 288 k€ (41,6%) [Dont achats serval : 195 521 ke (48%) S o ool et
| 1 o el e (achats de prestations et de matéricls hors serval) (achats de compteurs, concentrateurs et matériels
| L —— compiémentaires de pose  serva) _ o s s 0 22
pavresf®h » o 1
ST RREEE ) b o respes plaues snsiiet 20 =

r1m = S—— i o)

s
158

T remptacamers 2 s Eved i 3pe o come Shcisin

Contréle de Gestion Opérationnel

e
ez 287

provisns pous dlézs CAPEX aur Fannée 2011

Sécurisation des matériels de la Tranche 2

-4 ? corstrecieur
7 e ces réumions avee pour éxanger - w

regard e v tes i de pose Linky st 1 long ore.

Linky vu des métiers

Dont main d'ceuvre : 42 167 k€ (10,3%) Dont heures engins : 425 k€ (0,1%)

00

- ALY, Enironnermert. Wemers dtervenion Lok, cstun o ol e résind wtuete didid ' formation des = e —

“ techicens & marventon au emplacemen: dun concenraeu. @ E
- Lix zpres thenes s 30 pemurhations suppesie: e Sppareis pur i camateur Linky Siminuent et leur procéeiure ce sas
e —

e micox e
Alliance G3
-t

CQ i bt s

= Focus du mMois : Un didacticiel sur la chaine communicante disponible pour tous
@ 1z &un travall collsberatif entre les métiers & Encdia (DT, DCT, DFP) ot le Programme Linky, un dudacticie! zur e
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C 4.1 Enedis, as an international reference

Thanks to its experience in supervising massive smart metering roll out and managing
with success a large-scale industrial project, Enedis expertise is requested by numerous
actors all around the world : Europa, Africa, Asia, ...

Austria Belgium Luxembourg Switzerland
’ A
ptplistopey O
ey ﬁ
s rrrn 0000
i B ab s A
South Africa China Japan Malaysia
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Any question ?...

...Thank you for your attention !

Bernard LASSUS

Senior VP in charge of Linky Program
D Chairman of the G3 PLC Alliance

bernard.lassus@nedis.fr
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