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. Linky program overview ...

The French electrical system context "%

A regulated market for transmission and distribution

METERING

Majors Operatar Operators

Majors
+ EDF ! RTE + ERDF +EDF
+ GoF Suez ! (95% of the market) + GdF Suez
| » other DSO * PFoweo
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Y0 3 A Ryl B AC B 4E 2 2L SRR Sy B AR By 400KV ~ i R
225kV ~ 90kV ~ 63kV - [MECEHLE 20kV/220V % - HANEBIE RS 3,500 B F
KUY 3 > HITAEACARITER 30 # PR EEREE R - B X EE) 300 #F
HalE o TESTH 2016 £E5ERK » RETFHER) 3,500 B F 2 EEETE > TERF 2021 52

B s KL 1=

ERDF is the main Distribution System Operator in
France (95%)

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

2 36.000 employees
2 1,3 million kilometers of MV/LV distribution lines

2 More than 35 million residential (and small C&l)
customers and 500.000 C&l

2> 13.8 B€ total income (2013)
2 3.2 B€ investments (2013)

2 Guarantees non-discriminatory access to the network

for suppliers

i BRI ¢ ERDF f2fft » A

3 JREIACEAEES

ARV R BB E AW Linky project JRE Y 2009 FEURAY—E<
FORHER S BIE 2020 £ 2 BB R RAVATE H /02 80%LL | > /& ERDF 7t 2009 4
4 H RIS R B S 2 (Linky project) #1118 4 Fos fysh— P& BefEEh 30 B
EERART SR R B GV PR 1%) - 56— P& BN A0 & B AT A R AYRE - 54
7 188 %E Lyon (20 & F =) E Touraine (10 &% 1 7)#E1T - 7% Lyon # & & B SR % 5
HEE 1,400 {82 E3 R AT HECUOR » £E Touraine RIIFESE 3,220 (&5 25 » #t PLC £
MRANEE IR iR MR B T iV B H » 5991 > iR B s - N AR 2 E
RIAHAF B HEEE G [N NUA 10%RBIEEZE - NIL  JAB%

BEERNWEEHTAMHBMEE - 4 Linky 25 RENVEE -

o



Programme
‘ Pilot keys information (2008 - 2011) "
LIEEEE LEEE TEEELT

2008 2009 2010 2011
jan-08 dec-08 jan-09 ... jul-09 ... dec-09  jan-10 apr-10 jul-10 oct-10 dec-10 jan-11 March11  July1l
\'é" ! ~-Substations’ adaptation works . | Wl
8 0 414 atar, ¢ =
B ' . Meter roll out §
) a
£ L
TOURAINE The business objectives for the experimentation assigned to
Il Rural area. 33 customers/km? ERDF by decision-making authorities have been met :
1111 150 towns Il Concentrator completion rate : ~100%
1111 100 000 meters i : o,
1113 558 caneantrators v Qouts 4 Il Meter completion rate : ~90%.
" The less 10% was caused by customer refusal,
‘I.yon customer absence, etc.
Il Average time to replace a meter : 30mn — conform
LYON with our objective
Il Urban area, 1760 customers/km? : o . - .
Illl Underground network o - 92% c:f cusftomters W?I’e satls{led or very satisfied with the
111 11 towns (N & E of Lyon) + 4 districts in Lyon R S L

1111 200 000 meters

Il Less than 1% of customer claim
1111 1 400 concentrators

E - iy 20th, 2015 14
o LRI ¢ ERDF $24 + A 4 905
4 7EE] Linky Project pilot(30 & P I FEER 2

>3¥

AR EERNAE R E T2 E Y ERDF fr@E 2 Linky 24 tmE M3 » Kbt
B e fEaiman B R & Rz > %2 ERDF MERE anfifg - 122 s 2 7
#ETI% (I ERDF MRS > SGREREUE— et e > Ml THEENE R E R - H
ORI R > LUR D B S R HEEN K - N2 bt B KR (AT 522 ERDF 12 S8 4EHY
PR - (BB IS kAYHETE > ERDF 35 SR TR IR A RIS 0 7R ZEAHRH I

1z
A HEEE A » DU — 20 Bl e g s A {51 Y 2 i 8 R R R T BE 2 A IS BT © i
ERDF ELFEAREE Linky EZEHEEE =

EBEEERNVERIIRE SRS ~ B - IS EEZEFIGER - RS,
T (THD i /7 1) ~ PRI 4R S - QS0 ThRE A EE R E T E B 7 23 % H (supplier f50A 10 40
producer BERA 20 4H) - EFRACHERE (load profile) @] B 10/15/30/60 4rsE s E1E ~ g

BIE(FE - BERCHET) - HittEInDhRE &l S i/ 8 BIEHIThRE - il S (EBH R
FE ~ B RBHE DIREIERSE -

10



ERDF B R EE L HIR G3 B4 aNRi(G3-PLC) » sz 5 1% Ky %508 PLC
HBER R 2 — > ZORBUSFHTEIE B RAVZAESE PLC Siffofitbbes - G3-PLC EM
FCC g8 i HARRBEER VR R - NIELABIBR SR aEaN R - B Linky $t¥#EER D
EF T —E IPv6 BB EE > HH DLMS FEREEFRAE > BEmSHE % -
& 5 B R AR 2B 3,500 B EEREERENEL - SRS EATEET > AE
6 SENSERK > JeHEE) 300 HF ~ FHHEITIRE 3,500 HEEREETIE -

Rollout strategy

We chose widely a strategy of « leopard patterns ». It was a consensus between every stakeholder, be it the
government or the regulatory authority.

Y This progressive deployment will be equally distributed in each region
e © of France.
o ® o o =
e Tl b
- N
: o e
e e
®L e ol ® e
- o e 2
e ©
o =
e
2 e @
= wm
First part
The target is to install 35 million meters within 6 years.

ERDF#% K E X F KB % ®5 A 2 GE R R SORT Ry & & IR 923075 BOR 34 FI 33 2 58D

B 5 JAEd Linky ST 6 F58 a1 AR A E
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- SEHESREEM/\E] (Schneider)
Mz fE A = AR AR R E AT AFESE S EE L - TRENE
PEYREIEEEIRE > W 6 P > BB N aean A RN 5] 2 T o HbA s 2 B
252,205 X-BOX » R T S/ S B S B -

fiRIE A EIBAE 2 Zigbee TRAH A SZHE Linky TR Z S RE(CE ) ERIE - (il
X-BOX(Home Gateway) Z.## » #EIMEH S E B asakth > ZR I EHIMEZ R EHH
B - HAEEERT 2 (SRR - SRA—E KNX #E -

TR A SR &R BIBCRAE HEB SR B s I AMHRARHSE - ANfE 7 Frorhisnieed
BEHEASIFE T —EEFHETEEH AN - 734k GPS ZICEAMEE » i
et i e FE B R B AR H RO S A TR B RV FC I A ) ot B S BB PR el
— PR R
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ERBERIEHE) TH - iLE /A S ERDF (EHEEE T - HE EHH P RIE - 86
E R A 2 R R E AR ER Y ah E TR RS > BUE B RURAYERA R SRR
LU/ D R HSPE A e hn B Bt - [EIRF T R R B R R R E A R4S
{EFIME RME AR S M S A0, > PRI T Linky B ERER R EHE A E R RE -

FESEHHTERE T Tl PUAVIAYEZ 21 ERDF ¥ RREE M S EAT25 77 -
HAFE R H AR R LR BRI R = R - A0iE 8 Aor > sRHAR
FERRSR AR ACE SRS A g R M Ac 4 5 #hb(H AARIRCEE B #1E 15%)HIRE (%
fEftE SR N B U TR SR ieftRSE S EAE - Linky RS
ATHE R TS O - R TSR/ BTREEREE S -
FH AR AR T B S Y R E 5 B (TR E B S0 ARA T 28 AN ] [ B e S
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g~ 285 SAGEMCOM

SAGEMCOM i E B E S &S 77 » 53 A Fs G3-PLC £¢ifr /144 & SAGEMCOM £¢
Bl ERDF Z Linky & ERERIH » 32 A ESBUEAR] 30 &P EEEFREEZE Linky
Project) » $RA 2 Mk A (TT Kz MAXIM)#EFTHIER « FHIATREITRGER 1 8 P RBREEE
FEEE > WA HRF PLC #i7 - 58+ PLC AU E R ABR B TR R (B & i
EHlfR ~ 4049 ~ FERTEBED)  SAGEMCOM FonffiBh i EE R BfREENZ 2R
EE - R EEL S -

HE R E B RAHEEI S - SAGEMCOM o= Al HIiC & HE LB & atim - D
JEE Linky &R R ANUEE N A » DUNEEEEEMERS SiAEEN G
SigEE NS o BN TR SR -

A~ £4%5 TBH ALLIANCE
TBH Alliance HAiFZRBEHEBERAKEMAME Z RREETLIF - WH 2014
10 A#ERHA 2.5 4 > IR 3,200 B THD 482 i P B THD P 2 BB S0
FZESM - HETRLOHE T - B 9 & TBH Alliance ERe% /A EHEALH F THD AYThAE
BAR TS - &M% A FEK B B ERDF 3¢ EDF :B(RE T > hEHABE 1A AEE
TEZ Ok RR4fRE - HEf% ERDF K ADEME #8851 - [NIL BBk g H =N T %
HEEHUSETEE - DUMEHE AR Linky BZERHES) -

9 B TBH Alliance 33/ sTim B2
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14 TBH Alliance THD £XE@#513E ~ Energy Pool 3B & K FEZTEE ~ GreenLys & Smart Electric
Lyon SEHE 5% K ADEME fiBh#EiE N -

il [FJ

AMEME #£ 2015 &t &R S (8 9 THBOUT 245 2010~2020 FFAHEETEL
23 [BEOT - BEmERReR ~ AR - BEFEENM - Z25RmE - RS EEE -
ACIRCE sl EE - A EAUHE - R (EEER - i EHEHES
FEEVLEAN T m - Y R B s - HAlC A 100 R EEMEE
BT B8 20 R RSoRg T ST - REON RS EEERZ T b —
(BB 2R » JEBR R R B4 Y| R R AR Bl SR S e 2 — -

A RHE T EN B RS B R A F S B EEREEE - RS
B 20 &/ HEERHE(Linky) » FTUME B EHEENNY GREENLYS K Smart Electric
Lyon SLAEEERLT - —HRHBlEMEESHE - S (Eai i PR a5HE
I B AR N Ee R DAF [ EhE
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+ - 255 ENERGY POOL Rz &

ENERGY POOL BRZa1E 2 %00 #ilss - T2t = B = B AR - A&
DA EFE - ENEFHEEHE SHRBAM R - 8% /A =] 1281 EDF ~ ERDF %8 /)
AFZFAEEMAEE > FHAHTEMFEEEHAECFEEH » HIEERHELE
e U BUARYR E - R 32 A B ERF LR KA P 3 & E(C&I Demand Response)
WAL AT » BRETAE BRI S 5 w1 T30 R SR M 3 L B S T M LR - DUR]
e FH FER B - dfE 10 ~ 11 Ffos > e

wLE B E A SR - ENERGY POOL Bifi =8N wliffr & 1F - #EEh Lk FEiE

A - B TR A PRI ERORES R B AR RE R i a e - sz Ay HE SR U DL =

EHY BSCO spay & E - (B AR EIEZE S > BT S Ei B E S
o

“r*é*
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Ener
p%ol Benefits of C&I Demand Response for the electric system

Low investment cost thanks to recourse existing assets

. Not sensitive to commodity price
Cost-effective L.
Reduces electricity imports and energy dependency

Postpones investments in generation and T&D

Can avoid running highly polluting fossil fuel power plants
Favorable for

. ® Enables higher penetration of intermittent renewables
environment

Educates end-users to energy conservation

(&:1]
Demand
Response

Significant capacity (hundreds of MW)

Quick implementation

As reliable as generation

Adapted to each facility with accurate Measurement & Verification

New revenue stream with existing assets
© Optimisation of energy supply during power scarcity

© Competitive cost advantage for DR participant

© Energy Pool Développement SAS

ﬂj&r ENERGY POOL fi§j % & ft
10 ENERGY POOL $t¥#f C&I R P #E 7B 5347
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Ener
F)gél’ol Benefits of C&l Demand Response for the electric system
-1

Comparison of Demand Response resources

_______________________ ~
Commercial /
Buildings

Small

[ Residential

)

Individual curtailment

" Very small
capacities

Speed of
implementation

Slow to medium

Medium ]
(Private vs. Meter roll-out)

MW acquisition cost Medium High

Annual availability 8000 h/ year 1000-8000 h/year Less than 1000 h/ year

Production schedule,

Customer service
orders

End-user priority Comfort, health

Curtailable process

complexity

Energy Pool Développement SAS

i
ERIACE © ENERGY POOL fif it &k}
11 ENERGY POOL $1#R [6 = Hi 8 V& 1 H#E T 7347
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FERS ~ & EE S  ALSTOM ~ ATOS %5 52BN 7E #5562 Grenoble Scientific
university ~ CEA &£ - H 2012~2016 48 A 4 T 3 BEEUCA 2 ZEEEREAS) > B
ADEME #8)) - HRATRER G &M S BN E - TEIFENE - BiEErsxE
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EImErE EHEH] > WA BB e RGBS ICER ML - D4/ MEEEHYEE
AR SRR > F ot m] U2 8 7R 3 ) R X WO R I B Y SR R A
R TR -

17



J.~ £/ SMART ELECTRIC LYON 7Rzt
[##57* SMART ELECTRIC LYON Rz tE 5 f EDF L EHHE] > L EHS S
ERDF -~ Schneider * hager ~ Panasonic ~ PHILIPS -~ orange Z/\&] » EDF F 2RI &1E
SRS - oh AEET - BEEN - BERE - ks EERAEHFEE
figf 5% » 1 EDF 2B E I E T E AP HES T » igs A P2 EEER -
e Ry 2.5 B - Horf 200 P TREERE IR A] fR4 BLARES(HD) - MBR A 7> B atBth
WA [F (5 AR 2 B sE 704 » EDF B AR AT P R ELER (FE 4T b 1km f2T

FYAIAT 20 7 FHEE PR AR EERD) » BT R 2013 522 2016 48 HI P A HHRBESERE
SEFHEEEER - DUE IR TR S 8 s S B R AR B FHER AR Rl SRR SR

» R HHERS 1R B R fR (AL P R B 2o MR B T % -

SMART ELECTRIC LYON fE@/ReE 42 et 2 F P MBS - TRER BERRs
FECHE S > S BB ROK Linky REEENE  RRAKENREEEHER
BRI A SN BT - R E RYBHENRE SIS E - SV EiR h R

SR KINX 224 > KNX Ko fE 52 B pEE el tH FUSERte » Eas 2o ar > Ry KAEZE a2
HIFVBICONEESE - HATEIPE LA 2R E B LB R i (A R B T 3/ aT

o BEERNE R —HBEH P RE GBI E - A R R ST RS
IVETRENE » B AV A ERA KNX M AT F Tl - RIS RS485 /MEtAHE
LR > AE SR e 2R T AR i s i R A -

37  Smart Electric Lyon $&MtF 7 52 iEFH R AL

18



. EE

(—) IEBE S TR (Linky) B 48 g > R HERER P EN W K EHETEH
i B REIH B > NI 7ABIRCE A &) ERDF B ZERME EHYEX
AN > BRI — (B B R Linky THEE MIsl H iR E - st ERMEETH
AVETE -

() AMI BB Ry BRI TAF > TREIBUR Ry 3 0% 2 R 3 R OR A AR RO D BRHY
il NILRBEZEEEEEERLANIEMNNERE M E S > DU
B P AMIFVER Wb P2 S > AEHFHEEEFTESS

B #
() ZEBEEEEN T~ E T E > HAREEFHEKLA > o EHEMEELEHITHE
HELTHE flr 22 & B E A 2 7 40 GREENLYS K Smart Electric Lyon /R #ETE o

4y AlH ERDF & EDF F % » # 4 Schneider ~ Atos ~ Alstom ~ Hager ~ Panasonic

HNFENE » BT R R 1 DABR S I an i 0ig 2 A 0 BRI DR MG TE
MR R A % BlIE BUR B4 3 S R ay F A - L& 1R =0 R B e
ERREHEE -

(M) AR ZERLinky) BEF - BB P 4G - fEEFR LY —(E®
HERER)  FEREMFLUEN AR EmGENEETHE  RTEN
FEREEENEERI - B EE AL —& - 527 E I {E AR 5 Y &
Ve xREE LRGSR TEEE S FEEGE -

(11) Z#8 Linky stE ARG EHS - AR H TR @B EE R - R TR
B s RSB G MOTAERG INET 7E R E - ZIEHEE) AMI AVHERE - B
BRNEEEEEREE  AWNERE K E S EIY I E S ) 5 R @t
i

(N) AR BUM H#EES Linky 5t ER M EERAEEE - HIIEHERENHEEE
7 8 A B ER 5 R Ae R B B 5 (ADEME) #i By TBH 4H &% (fh &) #E1T P EiE 5 &
sTEE 0 RSB FETE R - [FEF PG THD ¥ P EigE oy 2 1t —
EEA T FIEE 2% -

19



(C)EBMEZ B E AR AR > bk TR T E IR ) > BT 8 & #
BT o AR K AE RS M 5 (ADEME)I i B T > ENERGY
POOL [ Bz fop Bl KB P {7 A TR VRS I B E RS T EHIHE
ENERGY POOL fEABIFTEEHMNFEEL L IGW » HERETCAMEERE -
ENERGY POOL NMEFf& AJEBIE IS - ARG AT - HAE
H 7= Bl g B39 W) 2 B R

=~ E=

(—) 2FABHEE) AMI #Y&EER - RN BN ARG EHEREE  DRELf0E
WiF > GEAFHERUIESERENAAGAEERS > HEHRERZER

aflase (A ETT R SRl DURE ORZE on i B fe B3 M -

(Z)AMI B EIEETIF  HEERFERSHET RIS - HREZEESE
REWEHEANR  RBURE S (658 EER LG R KA 5
B - RV BB AMI HY S 8 B 3R A% o [ P R 2 R S A B 2R N S A T
EITHEEE > Pl IR EE B BB T AR R AR

(=) EEE R E S ERERBURN CWAEERRENFE > NILEREBE
REBIFIZAEEE 1T - DUAE] 3,000 & =& BB R 15 K AT 4R IR % E A i
R BN - (e (LM AR P OT ARSI EMT R K - L HEEN AMI
FEFFA A 2B HARATHE - DIFIBI N SEE R A3 -

(MU) 25 A& 5 - £ AMI 8 L ETHS I FRTaE Z &al - AVABIE ZE R ETE
(RGO > PR EP SR P IIERE 24 - TERNER
HEBRREZEREN  DRERRBBERE 2R > HlaE AT BEMREE
o —PHRETERMMA - BREE - EEET RE SR EE#E -

(1) 25 A2 E Linky &5 - PR Pat & CCES o W al s A B A 5 #1104
EHYA e o BAEZERE B LA O E o > NIILERE AMI YRR -
JEEZE AMI B ERH B EHRENENESU RS DA SE
RS pf e~ EHt AR HRE -

20



(7)) R AMI B E 52l i% > Ha s e e £ 2L ENERE T FEHMA -
PRI & A H Al CRE 7 'S E e % B A EE B ATZE
(B R PR SR B R (AR - 5 AT E R E S AMI P28 -

() ARERERMS 2 FEE: 300 ERESEREE > FHIE 2016 F52h - BRRHEE R
2021 52k 3,000 HE B BEREE - ABIACE A E ERDF RonA PEbR HAL
ey 28 - NIt - BB ZE R AR G3 PLC £ig kAE] Linky
BEEERE - g T KIS B E -

= . k3
—_— (57,0
AT E R FZE I E R SRR 2 8E M B K O EE K B el e e - Jife AT
B SRS - REIL S -

BEAD - 5 22 N B A B AR e AL AH AR (R AR SH = R B ST RAF T B0 > A
BOL RS AH RSB B AL - AR TCZ R g 1712 » SRS TR B Gt 2R B
HEEHE NS > BEIFEFHIRS  FR R R 2 B ARSI TR A BAL > it
FIFTER Y2 Bl R Rs - (B IE RS EhREH ey IR A S SRR NS EWE
B W SRR B R iR > SR IREUR AR EEUR & R 28 > BA S
EZ 2% [E  EELREEE -

21



bfif -




Programme

Linky

July 20th 2015

Visit

The Linky Architecture

Programme

Linky

Presentation of the agenda

14h00 - 14h10 10’ Welcome & presentation of agenda
14h10 - 14h30 20’ Overview of the Linky Program
10’ ERDF and the Linky Program Programme Marc Delandre
10’ Linky rollout planning and trajectory Programme Marc Delandre
14h30 - 15h30 60’ Equipment and lab
20’ Overview of the equipments department Equipment dept Equipment Dept
40’ Live visit of the lab Equipment dept Equipment dept
15h30 — 15h50 20’ The meter functionalities
20 Functionalities of the meter CLEF Laurent Gillard
15h50 — 16h00 10’ Break
16h00 — 16h40 40’ A Smart Metering System — The Linky Architecture
15’ Functional architecture CLEF Laurent Gillard
10’ IT Partners overview CLEF Laurent Gillard
15’ New services CLEF Laurent Gillard
16h40 - 17h00 20’ IT Security
15’ Security on every level of the system STD Marc Delandre
17h00 - 18h00 60’ Focus - G3 - PLC
30 G3 Alliance STD Marc Delandre
30’ G3 - PLC technology STD Héléne Pulce

VIP Visit & = July 20th, 2015 2




Marc DELANDRE

Metering Division Director &
General Secretary of G3-PLC
Alliance

Programme

Linky

2 Overview of the Linky Program

» ErDF and The Linky Program

» Linky Rollout planning

Equipment and Lab

The meter functionalities

A smart metering system - The Linky Architecture

IT Security
Focus — G3 - PLC

ERDF is the main Distribution System Operator in
France (95%)

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

2 36.000 employees
2 1,3 million kilometers of MV/LV distribution lines

2 More than 35 million residential (and small C&l)
customers and 500.000 C&l

> 13.8 B€ total income (2013)
2 3.2 B€ investments (2013)

2 Guarantees non-discriminatory access to the network

for suppliers

VIP Visit &

Programme
Overview of ErDF -

- July 20th, 2015 4




Linky program overview pogamme

The French electrical system context -

A regulated market for transmission and distribution

Generation Distribution

METERING §
Majors i Operator Operators i+ Majors
* EDF i RTE i * ERDF i * EDF
« GdF Suez i ! (95% of the market) ! « GdF Suez
: » other DSO | * Poweo

(5% of the market)

Competition ; Competition

* Direct Energie

VIP Visit & = July 20th, 2015 5

Programme

A National Program carried out by ERDF "

Great expectations about smart-metering
from the French authorities

Peak-load

Improving DSO* efficiencies management
about regulated distribution activities

Distributed
energy
integration

Improving a truly competition
amongst electricity suppliers Expectations
structured
around

5 major pillars

Enabling energy efficiency
and related services promotion

Managing electric grid peak-load Truly

competitive |

energy
market

Facilitating integration of distributed energy
into the power grid

In this context, ERDF implement an ambitious multi-projects operation called
“Linky smart metering and related services program”

[* DSO: Distribution System Operator |

VIP Visit & = July 20th, 2015 6




Programme

Linky

Linky system at a glance

Meters pLC @ Data concentrators WAN P

700.000
Concentrators

Focus on Cl;itvzgqrer
main Linky Supply breaker

quality 2 Pricing

functionalities :
compliance schedules ©

BIDIRECTIONAL
COMMUNICATION Specific

mobile peak-
load tariff
a) Power Line Carrier (low voltage network)
b) Wide Network Area 1+7
c) 4+ 10 remote reading index switches

VIP Visit y

& -
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Programme

Rollout strategy ™

We chose widely a strategy of « leopard patterns ». It was a consensus between every stakeholder, be it the
government or the regulatory authority..

® This progressive deployment will be equally distributed in each region
o © " of France.
® ® o ®
o ®
° o0 °
° ® O
e o
® ® ( J @
® ® 9]
[ ] o . - g 45
[ J © ' ”
2
S 25
z =

First part

The target is to install 35 million meters within 6 years.

Meanwhile, we aim at ensuring progressive growth and decrease in order to take into account the
industrialization timeframe and training needs

VIP Visit & - July 20th, 2015 8
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: Programme
‘ Rollout strategy =™
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Programme
Rollout strategy "™
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Rollout strategy

Programme

Linky

VIP Visit July 20th, 2015 11
Programme
Link
Rollout strategy
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Programme

Rollout strategy "™

July 20th, 2015 13

Pilot keys information (2008 - 2011)
TR

Programme

Linky

2008 2009 2010 2011
jgs dec-08 jan-09 ... jul-09 ... dec-09  jan-10 apr-10 jul-10 oct-10 dec-10 jan-11 March 11 Julyll

o Gﬁubstations’ adaptation works | *

s - 2

17} b 3]

8 | ~ Meter roll out 8l Rex
& =

a
TOURAINE The business objectives for the experimentation assigned to

Il Rural area, 33 customers/km?2 & ERDF by decision-making authorities have been met :
[111 150 towns R . /,1 Il Concentrator completion rate : ~100%
I111 100 000 meters 3 .

N "~ 0,
11l 3 220 concentrators we .’ous /J Il Meter completion rate : ~90%.
\ 2 Il The less 10% was caused by customer refusal,
! ®Lyon! customer absence, etc.
f Il Average time to replace a meter : 30mn — conform

LYON i g with our objective
[l Urban area, 1760 customers/km? p A 2 o L e .
Il Underground network \"\L,\,.; o Il 92% of customers were satisfied or very satisfied with the

11111 towns (N & E of Lyon) + 4 districts in Lyon
1111 200 000 meters
111l 1 400 concentrators

VIP Visit

]

E -

LUELECTRICITE EN RESEAU

operation of meter replacement
Less than 1% of customer claim

July 20th, 2015 14




Programme

Linky

Overview of the Linky Program
2 Equipment and Lab
» Equipment départment
= Live visit
The meter functionalities

A smart metering system - The Linky Architecture
IT Security
Focus — G3 - PLC

Programme

Key figures of the lab ="

testers

Surface
16 000 DC and meters

DC and meters tested
at the same time
FW tests on meters
& @ Up to 800
Cluster of meters on

on DC tests racks suppliers one DC

campaign
tests at the i _
same time @ ifetime of the meter

labs

VIP Visit
(= - July 20th, 2015 1




Programme

Major challenges of the Lab "™

Interoperability
(several
suppliers)

Innovation
(G3, security)

Short deadlines

Quality and
efficiency of the
equipment

Lifetime
(20 years)

Procurement

Volume
(38 million)

Major quality and reliability challenges in a complex context

VIP Visit
E = July 20th, 2015 1
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Programme

Linky

Global qualification strategy

\ Manufacturer \
Industrial
Prototype processes ( Pre production ) Manufacture C Production )
implementation
Internal On plant Internal On plant
tests tests tests tests
> <> 3§ g
< <
@ @
< <
Customer tests Customer tests
ERDF |
Lab Network On the field Lab Network
qualification ) qualification conditions qualification | qualification
ATP Temporary ATP ATE Approval
Authorization
Defused Massive
rpllout on the ialllaif
fields
Quality Quality
follow-up follow-up
o o Manufacturing tests
Production line qualification < P
VIP Visit
E = July 20th, 2015 1
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Linky

Objectives and missions

. Objectives

v/ Become an industrial reference in terms of qualification

v' Ensure the supply of meters and concentrators, while taking into account the major milestones of
the project, by implementing a partnership with suppliers and an industrial qualification

v Prepare the meters and data concentrators of the future by integrating high tech evolutions

Missions BENEIEES

v Specify and secure the expertise on meters, data

concentrators and other Linky equipment " Specs
. R . = HW/FW/PLC Qualification on every phase of

v" Monitor the activities of the suppliers qualification Q P

v Qualify on an industrial basis the meters and DC " ATP/ATE
= Analysis of each supplier

v’ Create an industrial qualification lab = Summary sheet of each project
" Lab @Crysalis, @AxeSeine

v Monitor all the projects

Péle SOC - matériels Linky E = 01/06/2015 1

Qualification entirely carried out and steered by rrogramme

ERDF "W

I Firmware ]
ERDF
[ Hardware ]
Carried out at the Linky Lab Monitor (EMITECH / LCIE / LNE)
- ~ 4 N( '
Unitary testing - DC & CEM Df\:,l&
Compliance TEE \ J\______J
\ s s N )
( N Environment pe &
Interoperability ][ vy L Je M
\ J 4 Y O
( oc. | Breaker & TOU M
Stress tests P \ J\ y
f Systéme ) .
Integrated tests 1D§- Monitor (R&D)
n
f e & ) Metrology / Functional "
Local interfaces M strength tests
. 7

VIP Visit E = July 20th, 2015 20
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Linky

Our Suppliers

J

/ Sagemcom \ / Landis \ 4 Itron
) )
Single phase | G3 Single phase Single phase
p— Gl Meter G1
Meter Three phase G3 Three phase |} Three phase
— Meter — |\ —/
i Single phase
Single phase é glep . f Elster \
Concentrator ﬁ Three phase - Meter sin
— gle phase
\ / \ Concentrator Ll/
\_ Concentrator J)

Cahors ZIV

Concentrator Meter Three phase

VIP Visit E = July 20th, 2015 21
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Linky

Live visit of the LinkyLab

Monitoring
tools

Resp. : Cédric E Silvab

On the field .
. Firmware Showroom
conditions

®

E Silva

Logistics

Resp. : Hugo Kuntz

——

VIP Visit (= — July 20th, 2015 22
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Laurent GILLARD

Programme

Linky

Senior Business Analyst

Overview of the Linky Program
Equipment and Lab

2 The meter functionalities

A smart metering system- The Linky Architecture

IT Security
Focus —G3 - PLC

Key principles : Meter functionalities

Device

1 - Metrological LED
(consumption indicator)

2 - Display -
o

3 - Push buttons = '

_ (4)
4 — Serial number & legal 2(e)
information a i’

: . 00
5 - Sealing (Siry
6 — LED (indicates if 0w

breaker can be switch on
by customer)

7 — Time of use switch

8 — Customer Information
output

9 - Fuse

‘‘‘‘‘‘‘‘‘‘‘

VIP Visit E

Programme
Linky

Features

Data are collected by the DC (Data
concentrator) at a predefined time (at least
daily) through PLC

Instanteneous values (recalculated every
seconds :

« 10 energy registers (supplier) up to 20 (producer
mode)

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

* Maximum daily power

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

» Quality data : power failure and abnormal voltage
logbooks

« Status register, error register

* Up to 32 display messages

Remote operations
* Opening and closing of the breaker
» Opening and closing of the TOU switch

» Change of maximum allowed power

July 20th, 2015 24
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Linky

Daily data collection: definition and principles

Data collection refers to the automatic and daily process throughout which the Linky
information system collects metering data.

The 4 main objectives of daily data collection are the following:

Prevent the risk of congesting the
communication network with multiple
accesses to metering data, by

Relieve the communication network on
daily time slots in order to ensure tele-

anticipating its provision ST
Have, at the earliest, data on the smart
meter functioning (monitoring of Allow ERDF businesses to easily access
programmation disparities, schedule synchronous data records, permitting
drifts, etc.) in order to ensure service comprehensive analyses
levels
VIP Visit E = July 20th, 2015 25
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Linky

General functioning of daily data collection

The daily data collection process works in 3 steps:

= The LAN data collection, aiming at collecting data from each meter of the cluster, through the
concentrator.

= The WAN data collection aiming at gathering the concentrator collection reports in order to
provide them to the Linky information system.

= Theintegration of data in the Linky information system, aiming at receiving, integrating
and completing the collected data transmitted through the WAN (register contextualization,
calculation of the quality data status, etc.).

c K i IS
CPL WAN LinkyCom
of Ww [fol [ - o — ...
| )) (STM, Bases Mesures, etc.)
Data collection through CPL The concentrator gathers the The information system integrates
between 0:05 and a time slot collected data and send them to the the collected data and prepares the
defined by the NOC (<8:00) NOC through GPRS during the time sharing with IT partners

slot defined by the NOC

VIP Visit E - July 20th, 2015 26




Laurent GILLARD Programme
Senior Business Analyst Lin ky

Overview of the Linky Program
Equipment and Lab
The meter functionalities
2 A smart metering system- The Linky Architecture
» Functional architecture
» |T Partners overview

= New Services

IT Security
Focus — G3 - PLC

Programme
Architecture of the system ="

Linky IS is based on 5 main functional blocks

. ' |
Services portal @) Description of functional blocks % ] M J
® e o '
. J E . J t o -g o Service interface with other ERDF IS : receives, qualifies
Meteri ng data q ul pmen E_ 2 and traces demands, prioritizes demands
management management 8 <
9 = @ Stores, analyzes and provides metering data
system system il (
8 =) e Manage metering device objects and their attributes and
3 (%)) “8 execute commissioning process
~— ﬁ (
@ — 0 Supervision of infrastructure and inter-IS exchanges,
% ‘f reporting
AMI @
Automated Meter Infrastructure é Demands transmission, data collection, follow-up and
storage of meter pool events .
Management of data exchanges between meter and
concentrator

VIP Visit (= - July 20th, 2015 28
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Architecture of the system "™

Meters Data NOC Linky
Mass market  : PLC ; Concentrator : WAN ; Network Operation
i : . : : Central IS
H +network equipment Center
2 meter types G3PLC . {
(single & 3 phase |
meter) :
Network
equipment

i

3 ! Distributed IS | 3
é:j% {ijﬁ

Key feature of Linky architecture : An evolutive approach
Linky Central IS is distributed to the data concentrators

U Aunigue downloaded software, distributed to all concentrators

U Imposed formats and LAN & WAN exchange protocols, based on market standards (Linux, Java,
DLMS/Cosem, data model)

VIP Visit & - July 20th, 2015 29
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Functional architecture -

PDA meter PDA Concentrator
- Massive meter installation (NOCOFI) Concentrator LinkyDEP
| - Defused meter installation (PICTREL) installation (MOKA /[ inkyCoeur LinkyParc
| i TAMARIS)
A — 2

lEl, Internal ERDF
et N Linky IT IT partners
GPRS/ oo / 5 ‘\

Meter Concentrator UMTS

LinkyCom LinkyPilot
LinkySup

Remotely operates

2 LinkyCoeur : Data exchange functions with the meter processes equipment
2 LinkyParc : Asset management (point of delivery), supply chain Manages metering
equipment

management (meter and data concentrator) s . g
upervises an

] ] administrates system
2 LinkySup : Control room IT system in charge of events management

Massively deploys
O LinkyDep : Rollout IT system in charge of massive field operations equipment

O LinkyPilot : Business Intelligence Produces reporting

VIP Visit & = July 20th, 2015 30
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Programme

Functional architecture ™

The five jobs related to the Linky program are covered by an IT system :

Rollout entities Logistics entities
- LinkyDEP - - LinkyParc -
* Rollout planning and management *Supply management and follow-up
*Defects and warranty follow-up
* Follow up . ;
*Field operation reports

Monitoring team : - . .

. ring entities - LinkyPilot -

- LinkySup - Steering entities yPilot
*Decision making systems follow up

*Planning adjustments

*Reporting

* Quick detection of events
* Maintenance operations management

Installation technicians and maintenance entities -
- Mobility tools -

*On the field programming and operations on meters and concentrators

*Proper information giving for interventions (addresses, technical data, etc )
*Real time defaults diagnosis

VIP Visit & = July 20th, 2015 31
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Senior Business Analyst Lin ky

Overview of the Linky Program
Equipment and Lab
The meter functionalities
2 A smart metering system- The Linky Architecture
» Functional architecture
» |T Partners overview

= New Services

IT Security
Focus — G3 - PLC




3= PGI

VIP Visit &

= SGE (Distributor and supplier exchange system)

Client / Supplier

GINKO (Supplier invoicing system)
ODM GINKO (Migration tool)

DISCO  (Historical invoicing and  customer
management system)

Supply chain management

= SERVAL

Deployement & field operation

= TAMARIS (Network field operation planner)

= MERCURI-K (Concentrator installation and
maintenance tool)

= PICTREL (PoD operation tool)

= CINKE-O /CINKE-Y (via GINKO)

Finances

= |RIS (Depreciation and fixed assets management)

)| = FASE SEI (French West Indies, Corsica)
= FASE ESR (Strasburg City Electricity)

Programme

- Link
IT Partners overview

Publication

= STM (ERDF Main data repository)

SEQUOIA (Supervision)

SIT-R (SCADA)

PINGLINKY (Call centers)
MERCATOR (GIS)

ERABLE (Network Planning tool)
OKOUME (Network quality tool)

Smart Grid Experiments

= SIMILY (Interface between the Linky information
system and the Smart Grid Experiments IT partners)

Local distributors

July 20th, 2015 33
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Senior Business Analyst

Programme

Linky

Overview of the Linky Program

Equipment and Lab

> A smart metering system- The Linky Architecture

= Functional architecture

= |T Partners overview

= New Services

IT Security
Focus — G3 - PLC




Programme

. . Link
The smart metering system for new customer services >

For the supplier For local

authorities

2 Supply demand 2 Voltage quality reports
2 Billing Statement based on real consumption > Assets reports
2 Publication of consumption data

2 Customer outlet for data

For the
customer

> Publication of consumption reports
2 Customer portal
2 Pricing schedules

2 Time of use / Off Peak

VIP Visit & = July 20th, 2015 35
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New customer services due to G3 — PLC technology -

G3 - PLC is not limited in terms of applications, thus facilitating creation of new services :

Electric cars —
communication with
electric terminals

MV communication

Smart homes : communication
inside homes

Smart grids : communication Smart cities : communication
on LV network inside cities

VIP Visit & = July 20th, 2015 36
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Programme

Types of services Linky

-
offers 2 main types of services :
« Linky Repository initialization « State of meters
Roll-out « Installation report « Security certificate demand
. + One-off meter reading for billing « State of meters
Suppliers » Power and tariff change « Fast register reading
* Remote Breaker switching
) « Quality data (voltage drop/power failure) reading « State of meters
Grid management « Phase connection when change detected + Daily and one-off reading of load curves and
* POD connection analysis registers
Field « Field maintenance demand * Security certificate demand to access DC
maintenance « Field operation report » Equipment repository reading
« Scheduled metering data » Metering data for repository update
Data management reading
Finance « List and number of installed/uninstalled
Department equipments
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Linky offers services for Smart Grid "™

Medium Voltage

1
f g RTU
0 i

Lin[(y Data
Concentratér’

MVILV substation

i
PLC

Low Voltage

i

WPS5 : Quality

QP

WP4 : Planning
IP Tunnel 104 protocol

VY

z - =
i ) =
Linky Meter Loy Contial (S Grid Management IS
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Linky offers services for Smart Grid "™

[ GIS J

Enhancement of the reliability of customer fastenings on the grid using the links between meters and data-concentrators

New information for the GIS (phase and GPS of meter)

[ MV Supervision J

Location/detection of MV outages and anomalies in MV/LV substations

Bidirectional communication between RTU and Grid Management IS

[ LV Supervision }

Alarms on LV outage detection (overvoltage, etc.)

Checking of the devices connectivity (on demand)

Planning power cut in case of overload

[ Planning J

Analysis of the grid load to plan evolutions/investments using load curves (consumption/generation)

Phases load balancing using daily maximal power and the phase detected by Linky.

[ Quality }

Periodical remote reading of slow voltages variations and power outages in order to identify customers with supplying troubles

[ 175 Hz replacement }

Linky replaces the « 175 Hz » regulation system for domestic uses with a dedicated meter functionality

A study is on going for the public lightening system
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Marc DELANDRE Programme
Metering Division Director & Lin ky

General Secretary of G3-PLC
Alliance

Overview of the Linky Program
Equipment and lab
The meter functionalities

The Linky Architecture

2 IT Security

Focus - G3 - PLC




Focus — Security on every level rogamme

External Requirements "

N | I *Ensures the Linky system does not interfere with the private life of
| ) individuals.

*ANSSI is the french national security agency.

*Attached to prime minister

elts role is to guarantee a high level of global security for the system.
ANSSI makes sure the system does not breach national security.

COMMISSION *Ensures the Linky System is compliant to ERDF commitments in terms
DE REGULATION of protection of critical business information.
DE LENERGIE
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Focus — Security on every level rogamme

Linky

Internal Requirements

PSSI *ERDF IT security policies

*Requirements to be applied in order to guarantee efficiently security for IT
systems

E - *PSSI is composed of a main document and a large panel of detailed security
policies (e.g : Mobil devices)

L’ELECTRICITE EN RESEAU

EBIOS * An IT risk assessment method, developed by ANSSI, based on 5 modules
Analyse de risque du
systéme Linky * These risks also cover impacts on business (unavailability of the system...)

* This method is used to get a transversal vision of IT risk
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Security on the smart metering chart

Meter

-CSPN certification

-Local access enforcement
-COSEM evolutions

oh :
< [ TICc+7 One way Customer
i Interface
virtual ovi Cnstalat
contacts -Review of installation
% process GaPLC

o

i

i

-

Focus — security on every level pogamme

>

- Activation of encryption
on the PLC LAN

- End-to-end encryption
- ANSSI System endorsement
VIP Visit - Encryption algorithms improvement

Linky

-IT Security Management
-ANSSI Requirements
-Iterative EBIOS risk analysis
-Attack trees risk modeling

LinkyCom ITPartners
) X509 Strong
BCPIDRP LinkyDEP authentication
Concentrator
- CSPN certification
- CC EAL4+ Secure  _ _ _ _p™
Element e RN
- Software integrity I/ \
checking \
{ LinkyCoeur LinkyParc |
Telecom | !
Operators | !
(GPRS/UMTS) | 1
s |
L | a
P |
: L LinkyCom W Ih.J
- ! Linky Information |
( |> / System |
- Data flow protection | !
- Packages transfer | I
I LinkySup LinkyPilot I
| !
' Vi
\ Linky Security zone <BCP/DRP 7T R
N e e o - ' -Linky SIEM

-Users two way strong ‘
1 authentification

’

>
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Focus — Security on every level rogamme

IT architecture

Linky

PDA meter PDA Concentrator
‘ - Massive meter installation (NOCOFI) Concentrator LinkyDEP
_| - Defused meter installation (PICTREL) installation (MOKA /| inkyCoeur LinkyParc
) i TAMARIS) @
< -
@ I[r}, W Internal ERDF
et Linky IT IT partners
GPRS/ Q
Meter Concentrator UMTS NOC / ® \
LinkyCom LinkyPilot
LinkySup
* RHEL * RHEL * RHEL * RHEL * RHEL * RHEL
* Oracle * Oracle * IBM Maximo * Oracle * Tableau * AIX
* Weblogic » Weblogic * Oracle * ActiveMQ * Hadoop * Weblogic
* BPEL » JBOSS » DynParkLive * RabbitMQ
» Apache » Hadoop
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Héléne PULCE Programme
Head of the G3 - PLC team Lin ky

Overview of the Linky Program
Equipment and lab

The meter functionalities

The Linky Architecture

IT Security

Interoperability and suppliers

2 Focus -G3-PLC

Programme
. Linky
Our suppliers for G1 and G3 Technology

G1 Field Experimentation G3 Field Experimentation Mass Roll-Out

Single- | Three- Single- | Three- . i i

Phase Phase S Phase Phase COMEE | SE/IAEEE USRS Concentrator

trator trator Meter Meter
Meter Meter Meter Meter

G3 G3 G3 Gl G3 3

Gl = Gl Gl G3 Gl G
LarIg ;‘_ Sr _ ﬁ E ﬁ | @ ﬁj
%'élster @
SaGcemMcom @ E{'
H?e j ﬁl €|
Itron @ E ijj 9
z\Y

ISKRAEMECO T ﬂ

g 12

P Single-Phase Meter .
f Thre€PHige Meter [ Concentratc (= = July 20th, 2015 46
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Key Features about G3-PLC "™

Back to 2007 a tender was launched to define a new PLC protocol. It gave birth to G3-PLC.

Initial requirements were:

Requirements G3 Features
To be able to communicate ina Robustness
reliable manner in a rough « Forward Emor Comection
environment + Mesh networking

Future proof
« IPv6 native
« Ability to download firmware over the power line
+ Ability to accommodate future applications

To be able to answer future needs

Scalability
« Forwarding layer at level 2 or 3
+ Mesh network

To be able to operate with-clusters
from 2 to: 1500 nodes

Interoperability
+ Reuse whenever possible already existing standards
Multisourcing and open solutions - PLC G3 is now an international standard (ITU) served by a community
of silicon and meter vendors (G3-PLC Alliance), which ensures a better
competitiveness.
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Linky

Frequency context

Meters & More
785kHz<f<935

TCFM Linky S-FSK Homeplug 1, 2, AV, Green PHY
ngHz 63 kHz, 74 kHz (1,6 MHz, 30 MHz]

Panasonic HD PLC
[1,6 MHz, 30 MHz]

G3-PLC G3-PLC ARIB
Riance °

et G3-PLC CENELEC B [154 kHz, 403 kHz)

—_———
[98 kHz, 121 kHz) G3-PLC FCC
> K
G3-PLC CENELEC A [154 kHz, 487 kHz)
[35 kHz, 90 kHz]
Presence of other PLC Pre
applicat sch as ar
home automation
- - - > - >

EUICENELE? Regulation

1 T
95 kHz 148,5 kHz
communication according to
-1 harmonized standard Subject

9 kHz ﬁ 490 kHz

10 kHz T 450 kHz
' @  ARIB Regulation

A

Narrowband PLC frequency range #<4-Broadband PLC frequency range -

VIP Visit & - July 20th, 2015 48

LUELECTRICITE EN RESEAU




Programme

Linky Smart Metering Purposes =™

c
% IEC & DLMS UA
= DLMS/COSEM
(0]
- .} 7
2 2 UDP Transport
c®
g IPv6 Routing algortithm LOADNg
& Fragmentation

§ * '-*‘. I / Header Compression

g‘ .m IETF 6LoWPAN Multicast/Broadcast

£ 4 * Acknowledgment

T M
g IEEE 802.15.4 MAC — comarcn
+ * Security mechanism
[ -
A~ OFDM PHY OFDM modulation
LENBLECA . \ In CENELEC-A, 36 carriers
5 £ 2 encoders (RS & convolutionnal)
G3-PLC-based metering proflle Extra feature: Phase detection
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Linky

Validation process

ERDF PLC team experts are monitoring the G3-PLC performances, step by step
G3-PLC

Alliance

fan
NV

XP2000, Specifications

5k G3-Pilot,
Linky Mass Roll Out

Rollout : on the field
experimentation and
rollout

P
LY
Standardization

CENELEC
< IEEE

Certification

Lab Qualification

G3-PLC X))
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« G3-PLC 2000 ERDF field test » Linky

sacemcom & (@) 12| Sacemcom & WpTees

1 690 smart meters 157 smart meters

28 data concentrators 3 data concentrators

Lyon
(1008 SM + 7 DC) Tours
Tours (157 SM + 3 DC)

(682 SM + 21 DC)
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IT architecture for the 2000 G3-PLC ERDF field test Linky

2000 meters ! G3-PLC i Data Concentrators | GPRS I
on
M
LYON {urban ! | | e\
| . [ i L 1
areas) | «with a 38% average H 1 i e
: cluster saturation i 29DCs i i |
1 ratio i : !
o i i i
i i ’ |
i i

TOURS {rural areas)

|

i
~800 meters b i i i

y-

Independant from
Linky IS

Single phase meters only,

Single meter manufacturer, without interoperability,

Full Sagemcom IS for administration and monitoring purposes, not linked to the
ERDF Linky IS
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Performance on the field Linky

Sagemcom-Maxim Sagemcom-TI
Ping 2,1s 3,1s
Alarm notification 2,8s 7.0s
Index Reading 6,5s 13,2s
Periodic collection 38,7s 35,59s
Firmware 4, 7mn—-13,4mn 54mn — 27,2 mn
downloading
Average flow 4,17kb/s 3,73kb/s

/" Average PLC time obtained on the DC-SM link, on-site, w/o 2G and IS processing time
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2015 - The second ERDF G3 field test Linky

| Target > interoperability in the field |
5 000 meters G3-PLC Data Concentrators GPRS IS
Area 1 | i v ﬁ i
Urban ]
g ! 15 MV/LV transformers ! i
0 i 15 DCs i i
i i 150 MV/LV transformers i i
' ! - 150DCs ! '
Area 2 9
Rural F .
N 5 i i i :

Single phase and Polyphase meters produced by 3 different manufacturers

Lab tests and field conditions tests very effective

Roll out in interoperability conditions: on-going

All the meters and DC are connected to the Linky IT System: integration validation on going
=> Results coming soon...

VIP Visit & - July 20th, 2015 54




Programme

The « Otmarsheim Testing Grid » Linky

A new ERDF testing tool for PLC performances in real network conditions

Loads supervision at Crysalis
P 4 / Ottmarsheim\

=N | Radio (Zigbee)
ADSL

Coordinateur

A configurable load and a
communication modem

Client module — Crysalis 2) Client behavior simulation and remote monitoring
and LYON

CPL analysis and
supervision at

P
CRYSALIS gHTA 5 G1or G3PLC
Substation z
MV - LV
Substafion LV higtwork
MV Network
1) Representation of the ERDF Network typologies
3 G1 or G3 meters
e /\ installed
{ = Only one is plugged in
| GPRS T
Glor G3DC
Linky platrm \3 ‘ PLC behavior analysis on the meters and DC )
DC and meters
supervision
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The « Otmarsheim Testing Grid » Linky
First G3-PLC test campaign

Electric scheme of the network

sancrements - || 25 gsasriens | | | =822 rm/eouterrans | . ‘ Paints d*buverture ou fermeture du réseali |

0060 -~ O

40 meters on more than 1 km, maximum distance between meter and DC : 300m
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Linky

ERDF 5k G3 Pilot: few first results

G3-PLC Communication tests: 99,5% of success!

Average Debit Rates vs size of data (by manufacturer): measurements achieved on the « Field
conditions Lab »

7,00
6,15
6,00
516 4,98

5,00 4:66 455 4:68 s
3 4,00
fe)
=
3 2,87
£ 3,00
a 2,49 2,41

2,00 +——

1,00 ———

0,00 : :

100 Octets 400 Octets 1200 Octets
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The third G3 pilot SOGRID Project Linky

» Manage equipment
*on HV Side

» Collect data

» Modulate the power in
+onLVside case of emergency
» Exchange data

» Defects detection

Solution to
connect to HV

_— e
=

)

“Real Time”
Concentrator

Flow of data
[}
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. Programme
‘ G3 - PLC Alliance : objectives and organization -™

G3-PLC Alliance 3 main objectives :

1) Maintain and ensure the evolution and backward compatibility of the G3-
PLC specifications

2) Operate interoperability & conformance tests and programs of certification

3) Promote :
* G3-PLC follow-up in ITU-T Smart Grid Working Group
* G3-PLC technical features and overall value to utilities and DSOs
worldwide
* G3-PLC in any Smart Grid applications
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. Programme
‘ G3 - PLC Alliance : objectives and organization ™

Strategic
: ; SR
Executive | Steering Committee Certification

Members _ Labs
' Screening ' Certification process | e/
_ Subcommittee | Subcommittee | ([ Cenelec )
A A A e P P PP P e 2 PPl oo el P P Open Meter
Ws2 Ws3 \TC13__

Active Wws1
Members Specs Sy Interoperabllity ITU-T WG

$G15 Q15
—

Marketing tests

(S vt e e Rt e L = e e et e ]

—\
Regular IEEE WG
Members Regular members 1901.2

E

VIP Visit & - July 20th, 2015 60




Programme

An international standard for smart grids applications "™

Specifications and Standardizalion
1 5 7E

— The G3-PLC standard has
7~ M11n EROF joaed 111 b . d
(2011 EROF founded 53 PLE Mliante B MDA el

k i - e —— more than 40 international

12201 GE-PLC s oen mismedtiord stendard (G Se5G D) . ITU-T G.9903
— ~ - members at the International e e
2202 Dimakdl Silncon Vendors (Maam, TI, ST, Fieascok, Bonesass -

pesrfrrmiad Intarmmasstaity tests (KT ) on PHY biyer An svant Telecommunication Union.

SEHIS G TIAMSMISSION SY5TEMS AND MEDUA,
DHGHTAL SYSTEMS AND NE TWORKS
0 e restwnr

ITU G.9903 is a free open

uaah Micallons altor & fast Datch of
sl m standard published since mRiering ey e cormmEaton
12501 Revisad G 991 has beedy consaniad Iy ITLLT April 2014.
G4:2014 Fust Cortification Approval doiivered by G3-PLE Allience
- 193 countries have voted for
193 countries have voted for G3-PLC in Geneva at ggi:l'c in Geneva at Dec. T s
Dec. 2013. : it
G3-PLC:
a long but successfull process to achieve commun and robust specifications
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Quartum, Eco CO2
& TBH Project

presentation to Taiwanese delegation
Paul Rossines, Jacques ALLARD, the 22nd of July 2015

‘uor’rum

Quartum and its founders

Quartum is a start-up company founded in July 2014 by 2 energy experts

® Jacques ALLARD co-founder and General Manager

o Chairman and majority shareholder of Eco CO2, B2B2C energy efficiency
consulting firm, founded in 2009

o 25 years of experience with EDF (Electricité de France)

o CEO of Captelia, joint venture EDF/Imerys, solar tiles manufacturing
o Founder & Chairman of Edelia, EDF subsidiary, residential smart grids
o EDF R&D Head of department

= Paul ROSSINES co-founder and Chairman

o Chairman and majority shareholder of Miscantus, B2B energy efficiency
consulting firm, founded in 2010

o Large experience in different energy sectors, France and International

o EDF Vice-President Renewable Energies, CEO of EDF distributed renewables

o Large energetic projects General Manager (Oil & Gas, Urban Waste, Independent Power Plants), in
France, Europe, Africa, North & South America, Asia

o Professor at INSTN (CEA Saclay) Energy Project Development &economics

© Quartum 2015 CONFIDENTIEL 2




Our vision in energy efficiency

We are convinced that:
" The energy Consumer is a key actor of energy efficiency, but has no energy culture

® The best results are based on the good understanding of the relationship between
comfort and energy needs.

" The energy Consumer needs a pertinent information, an help in the interpretation of
the phenomenon, a coaching in the behavioral change and a support in the
adaptation of the assets

" |Information Technologies are a tool helping the Consumer to understand, choose and
decide.

Let the Consumer grow in his energy knowledge and become actor of his energy
efficiency to avoid rebound phenomenon

Our multidisciplinary team develops solutions in accordance with this vision. This team
includes technicians, engineers, coaches, a designer and a social psychologist specialist in
energy.

© Quartum 2015 CONFIDENTIEL 3

Smart metering

Linky by ErdF , the french distribution network operator:
“Linky, the communicating meter

Linky is not just an electricity meter. As well as providing accurate meter readings, it can
perform remote operations, such as measuring the consumption and production of
electricity, or resolving accidental outages. Linky also helps to control electricity
consumption.

Today's electric meters are mostly electromechanical meters. They measure consumption
and require a technician if a change in power or an outage occurs.

Linky is a communicating meter, which means that it can receive and send data without
the need for the physical presence of a technician. Installed in end-consumer’s properties
and linked to a supervision centre, it is in constant interaction with the network. This is
what makes it smart.”

From the beginning, the Linky project faced criticism because the main benefits of this
very high investment paid by the consumers are for the network operator and for the
supplier, not for the Consumer.
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TBH (home dashboard) project

Among the thematic included in the RFP launched in 2011 by ADEME, the French energy
efficiency Agency, was the question of the Consumers’ acceptability of smart grids new
services and equipment and how these smart grids can bring benefit to Consumers to
blow the socio economic lock.

We answered by TBH proposal, aiming to demonstrate how a good information
associated with adapted coaching allows energy savings for the end use Consumer with
positive consequences for the country and the planet in terms of greenhouse gas
emissions and resources savings.

A few studies did exist in other countries (USA, Italy, etc.), but not in France. The Goal of
the project approved by ADEME and supported by the French Government is:

© Quartum 2015 CONFIDENTIEL 5

TBH Alliance

TBH is developed by a consortium named TBH Alliance including :

ﬂ Ruortum @T’J‘LFludia

Smart Energy Components

CGl Business Consulting ARCHOS
Lutin Useriab #5170

Roi TBH Project is realized with the financial support of French Future State
Investments managed by ADEME.

hgein da MErebaarast
e Mg o

The beginning of the one year experimentation is planned in October.
This experimentation is also a commercial beta test of the services.

The objectives of Quartum/EcoCO2 are to be a HEMS services provider.
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TBH architecture schematic http://projet-toh.fr

Opticol reader and
transmitter fog -
electical meler Data kreatment

FHE

'
Smar Plug L
.?3 . [ Feedboack and Customer Support ]
=B =/~ &, [

Touchpod e-mail SMS Hotiine: Internet Smarphone
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French meters

NF C14-100 & NF C15-100 standards define the limit between the Supplier domain and the
Customer domain.

The « upstream » part of the meter is sealed and responsibility of ERDF
The « downstream » part of the meter is available to the customer.

0
E = UpsTREAM

LELETTHICITE EN RESEAY
électronique = NF C 14-100

' A SN —  —
’& DOWNSTREAM NF C 15100

Linky & electronic multi tariff meters send permanently data
(index, instantaneous power, alerts...) via Euridis bus

Electromechanical & electronic single tariff have no
downstream interface. It represents 60 to 70% of French
meters.

© Quartum 2015 CONFIDENTIEL 8




A key element : the optic reader by Fludia

Fludia is a company founded in July 2002

®" Rémy MAROT Sales Director

o 5years of experience in Energy
o Fludia -Sales Director

o Easy Solar — Development of innovative hybrid (PV + thermal) solar roof structure

o 20 years in the Telecom industry in various positions of international sales & marketing and
management of business areas within large companies :

o ZTE China Corp - Sales Development of French Affiliate
o Alcatel - Lucent- Global Account Manager
o CSTelecom - Channel Manager Emea

o Philips Com. Systems - Area Sales Manager

© Quartum 2015 CONFIDENTIEL




ADEME & the new French law on energy
transition and green growth

French — Taiwan meeting on smart

grids and metering
DominiQuE CAMPANA
DIRECTOR OF INTERNATIONAL AFFAIRS

ENVIRONMENT AND ENERGY MANAGEMENT AGENCY
(ADEME)

Paris, 22 July 2015

ADEME at a glance




. ADEME activity as operator of public policy
S| % E BIR 5 RS ) F N B X BUR BRI E R U473 _

ADEME is involved as Public Agency under the authority of Ministry of Energy,
Environment, Sustainable Development and Research in the field of waste management &
circular economy, polluted soils & wasteland, air pollution & noise, energy & climate:|

FERBUR AT B AL RRURTUR, ¥ AR YR 530 232 1 B 72 B VR 3R BT Pl 4 2 R R AN BT FU AR 4R
BF, REANM.

ADEME actions in the field of Energy Efficiency & renewable energy:

Supporting research and innovation for new technologies and services (R&D, Investments for the Future)
KR HARNRS (W SRR TD a5 0%

Funding demonstrators (ZEB, buildings rehabilitation, smart grids, vehicles, industrial processes...)
BEIARTEINE (FRefbdm (ZEB) . BIYNCE. ®EEmM. M. Tk ) .
Technical advices for regulations (buildings codes...) and labelling (buildings, equipment, cars), for energy
efficiency obligation of energy suppliers and certificates, for financial and fiscal measures

xF B CRFIEH...... ) L ARid CEBI. W RE) o BRURHER R ANIE T A REIR AR LS5 DL Rl
U FEEEyAiNEs 7 N 928

Tools development for GHG emissions inventory and reduction plans for communities, companies (tertiary,
industrial, freight transport)

FEXFI AT CGE=7"Mr TRzt T E A HEEOH SR e b 35T H ) TR ] .

Funding local programs with regional authorities (heat from renewable energy, waste management...)

i 4RI BB TR Ok AW AR RERIOIGE . R .

Decentralized
to better act at local level

Direition &4
Clinckien 4o - -—"L TAgipn I
Filio iy I - Higionsis ‘\)
. hiowo 7 hgiona \ SUYAHE
Rigisnaln 4
g-:m ipwmm = ’ Hond Bet ’ L‘f

gsnwnmr‘u A staff ~ 1 000
L TAEA R~ 1000

= - 3central sites (~50%)
P | 3D (-50%)
- - 26 regional directions (17 as from 2016)
26F[X IR T
- 3representations in overseas territories
AN 3R
- 1 office in Brussels
B TATE LRI Tp AL

bBugchion de fe
PAction 5
Régianale Sud o |




2015 Budget : 590 M€
Breakdown by topic

Polluted Sites
29 M€

R&D
30 M€

Communication / .y Renewable Heat
Training 221 M€
23 M€

Efficient Building
42 M€ . Waste & Circular

Economy
181 M€

Breakdown by action

Acquire knowledge

Convince and
mobilize

Advice

Help for realizing




An additional budget from a national loan: the
investments for the future

» Specific financial management by ADEME, separated from the general budget
allocation

» Total amount: 3,55 billion € since 2010
= 4 programmes
= Vehicules for the future 1,15 billion €

= Renewable energies and green chemist
= Circular economy 2,4 billion €

= Smart grids

» Means: subsidies, reimbursable aids, equity investments

The new law in France for energy transition and
green growth




The new law in France for energy transition and green growth

% E REIR P T A 2R KT

» After a large debate among stake holders in 2013, a new law has been adopted by
Government mid 2014 and under discussion by Parliament. It schould be adopted before
the end of July 2015.

S0 R 38 AHSCE FE20134E RIT R0 G, BUR B T2014EF R —IFT ik, HES
IR IZHTE

« Main objectives to comply with factor 4 in 2050 :
%EZOSOE%‘AEI%4 K EZ B #x:

Reducing GHG emissions by 40% in 2030
20304F, HETHAE FHFEO%.

» Reducing energy demand by 50% to 2050
20504E 5], BEIRAER THE50% .

» Increasing the share of renewable energy from 13,4% (2012) to 32% in 2030
20304F, FFETAAEBEIRHIGHIMI3,4% (20124F) FEREB2%.

* Reducing the share of nuclear in electricity mix from 75% to 50% in 2025
20254F, WEBEE LTI It IMT5% 080 E50%

* Reducing the share of fossil energy in energy mix by 30% in 2030
20304F, HHL A BEIRTE L 514 19 6 B8 A030% o

ADEME vision to 2030 and 2050
EE IR SRR 20304EF120504F 1T 5

2010 2030 2050
>55%

Conventional energy

AR

Renewable energy

Energy balance

e B P4 TR
I5IMtep 123 Mtep 82 Mtep
%
GHG balance 525 \ 313 131
ﬁg%%qf‘&: Mt CO3 eq Mt C0; eq Mt C0) eq
AN 7=
| -40% | :" -75;,

\/ \ P4




Energy transition scenarios to 2030-2050 elaborated by ADEME for
National Debate (November 2012)
EE RS EREHZAEERHS (20124117 FE4HE B #2030

FEE20504FBEYR HALE =
180,00 -
160,00 - 152.5
140,00 - 00
121.9

120,00 - _48% H Agriculture Z?i[é
100,00 - m Transports @iﬁ
80,00 - 1,8 W Tertiaire 5 = P
60,00 - ® Résidentiel [+ &
40,00 - m Industry Ii[ﬁ
20,00 -

0,00 —— 1

2010 2030 2050

Final energy demand in 2030 and 2050
20304 M20504F B & He ¥R 75 K

ADEME vision : Electricity mix in 2030
B E REIR- S IR BT 5 20304 8 /1 454
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velopment and Innovation
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Themes of roadmaps realized by ADEME by main programme

Sustainable production and renewable energy

* Renewable Marine energy

* Photovoltaic electricity

* Solar thermodynamic energy

* Hydrogen energy and fuel cells

* Energy storage systems

* Industrial Wind

* Geothermal energy

= Rail Systems

* Eco-designed products, processes and services

* Solar Thermal Energy

= (apture, transport, geological storage and re-use
of CO,

= Waste collection, sorting, recycling and recovery

Agriculture, forests, soils and biomass

* Advanced biofuels

* R&Din plant chemistry

* Integrated management of soils, ground water
and sediment

Sustainable cities, towns and territories

* Smart electricity systems

* Ships of the future

* Private vehicle — fuel combination

* Low GHG-emitting road vehides

* Positive Energy and low carbon Buildings and
building clusters

* Plug-in electric and hybrid vehicle charging
infrastructure

* Mobility systems for passengers and freight

* Integrated approaches to logistics chains and

personal mobility systems

* Challenges and prospects for efficient sustainable

dties: climate, energy, environment

I'( Organisation of research and innovation
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General Secretariat
P-P.ZEMMOUR
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Department Department Department
D. MENAGER | M. AMBROSIANI M. VIOT
Deputy Director P.
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Aqnmlnc Regional Information Systems. Legal Affairs
Director Human Resources | Performance and Department Department
J-L. BERGEY Development | Management Audit
Director L. Department Department
THIBAUD
Basse-Normandic:
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Deputy Director A.
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Agence de I'Environnement
et de la Maltrise de FEnarge

GSCN 2015 France — 15 April
Demand-Side Management Workstream
Cécile Gracy - ADEME

ADEME - The French environment & energy management agency

» A public Agency under the joint authority of the French Ministries for Ecology, Sustainable Development,
Energy / Higher Education and Research

» ADEME’s Objective : Be the point of reference and privileged partner for central and local authorities,
professionals and the general public

> Main fields of activity: energy efficiency and renewable energy, waste management, soil conservation, air
quality, noise abatement

» Budget 2015: 590 ME€ for actions ; 2 300 M€ for the Investments for the future Programme (2010-2020)
» Around 1000 staff (3 headquarters and 26 regional branches in France)

4 main modes of action:

v" Acquiring knowledge and Developing innovations (R&D and demonstration programs, roadmaps)

v" Providing expertise (advising public authorities, Providing studies, tools & guides..., supporting decision
making)

v" Convincing and mobilizing (communication campaigns, advising citizens - notably through Energy
information centers -, Informing and training professionals)

v Financial support for project development notably : renewable heat (221M<€ in 2015), Waste and circular
economy (188M<€), polluted sites and brownfields (24M€)...




Context

Smart grids: the result of the convergence of electrical systems technologies with
information and communications technologies

Smart Grids make it possible to address different challenges such as:

» Adapting electricity transmission and distribution grids to the energy transition,
i.e. more renewable energy, more energy efficiency ;

* Implementing innovative grid management tools and ways to get more value
from renewable electricity;

* Developing synergies between commercial offers for consumers and
mechanisms to develop and exploit decentralized flexibility, thereby
transforming the consumer into a "consum'actor”;

* Resolving today's technological bottlenecks, for example energy storage or
deployment of EV and the associated recharging infrastructure

Main characteristics of the French Smart Grids industry

*  World leaders, SMEs and mid-cap companies specialized in all of Smart
Grid technologies: operators of electrical and telecommunications networks,
equipment manufacturers, component producers, ICT companies...

* Over 100 Smart Grids projects are ongoing in France and many projects are
led at the international level

* R&D and innovation: over 20 demonstration projects underway in the
framework of the Investments for the Future program

* France ranks first in Europe for investments in Smart Grids projects

» Smart Grid is one of the strategic industrial priority of the “New industrial
France” initiative




Ability to control the deploymeni
of complex systems, ol every level
of the electric gric

LARGE SCALE
DEPLOYMENT

M

Abimyhrrmugeﬂ'ledq:h)nm!
al the scale of the French terriiory

for Smart meters, for contral systems. .

3 necessary skills for developing Smart Grids projects

HIEH LEVEL
OF DEPENDABILITY

W )

of refiable and mainkainable

electric systems, with high levels of security
and high rate of availability

References in terms of “System engineering”

A strong capacity to provide tailored and reliable answers to large scale and far-reaching

energy choices. For example:

v" The use of 12 million residential water heating boilers as decentralized storage facilities for

more than 40 years

ANENENAN

The automation of the distribution grid
The ongoing deployment of 35 million smart meters
The distribution grid adaptation to integrate electric vehicles on a large scale (ongoing).




The French electric system is already smart

* An investment program aimed at making the electric grid smarter :
Better monitoring and automation, large scale deployment of advanced metering...

* A smart transmission grid, with a high level of Observability
» The largest electricity transmission system in Europe, managed by RTE

» High quality grid monitoring: information from more than 40,000 data points
collected every second to monitor the transmission grid

* A smart Medium Voltage Distribution Grid
* Managed by ERDF, the first DSO in Europe, with 35 million customers

» Strong monitoring and control capabilities at medium voltage level
v more than 100,000 measurement and remote control devices
v 30 regional dispatching centers acting like control towers

v advanced software to analyze incidents, ensure fault detection, contribute to the development of self-
healing networks...

The result: a marked decline in average power failures and very fast
restoration of the power supply for clients in case of severe meteorological
disaster (storm, extreme cold...).

Innovation - The “Investments for the Future” program

Smart Grids are one of the priority of that major program
Objective: supporting pre-industrial experiments and demonstrators
A program managed by the ADEME on behalf of the French State

SN

18 projects launched so far in the field of Smart Grids, with a strong impact on
the structuration of the French Smart Grid industry

Main characteristics of the projects:

<\

- Astrong local presence, close the local authorities, companies and
consumers...
- ...covering a very broad range of innovation across the smart grid value chain:
- Experimentation of decentralized renewable integration in the grid (9 projects)
- Technologies for grid management (9 projects)

- DSM and Demand Response of consumer : 35 000 households involved in DSM
projects (8 projects)

- Projects that bring together TSO and DSO, equipment manufacturers, ICT
companies, local authorities, research bodies, universities, final consumers




The IA program : Location of the demonstrators

o

J mﬁD—PIE-Di—_e:\ LAIS
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Postes Intelligents

Project with less
local anchorage

MODELEC b
TBH ALLIANCE

EEE e

Ecotechnologies
fund

ACTILITY
IJENKO

LMOUSIN

+Hpe

MILLENER

Renewable energy Final consumer actor of the
integration system

SMART ZAE NICEGRID GREENLYS

Optimization of energy Large experimentation :

roduction (renewable) and A smart solar district in the
cF:)onsumptio(n with stor)age city of Carros 1500 _ Sgﬂﬁ;/;?sb'i gg;;%[, Ssg;]irlfj .
(flywheel) and DC network in an households and companies 40 Comm’ercial ting or,1
industrial zone in Toulouse involved in grid local y!
management and Grenoble.

ERDF, ALSTOM, ATOS,
SCLE, LEVYSIS, ... ERDF, EDF, ALSTOM, SAFT, RTE, ... CEA, Schneider Electric...
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PUBLIC INSTITUTIONS
Ministry for Ecology, Sustainable
Devel

t and
www, developpementdurable. goov.fr

Ministry for the Economy, Industry
and Digital Affairs

wwv.ecomonie gouy.fr

Ministry of Foreign Affairs
and Intemotmno?
www.dlplomatis, gouv.

t

ADEME - French environment
and energy management agency

www.ddeme. fi

Club ADEME Infernatienal
www.chibinternationsl. odeme. fr

UBIFRANCE
www, ublfrance fr

AFD - Franch Agency for Davelopment

www.afd.fr

ANCRE - French National Alliance
for Energy Research Coordination
www.allianceensgie

-
= eRDF

L et

EABimalec

voww thefroncs.com

www.ardf, fr

FRIVIE INSTITUTIONS

GIMELEC

www.glmelec fr

Jii IGNES
0 veww, lgnas. fr

Smart Grids Frunce www. smargyridifrance. fr

The Union of 10 French competitiveness

- s
clusters specialized in Smart Grids and IT;

(V '1 ‘

Thank you for your attention!

Cecile.gracy@ademe.fr

Laurent.caillierez@ademe.fr
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Les composa ntes du ® Intensité - Gestion des flux

systéme électrique » Fréquence (grandeur globale)
® Niveaux de tension (grandeurs locales)

Du producteur Centrales
au consommateur

i & - - _/‘ 2 200

@ . 8 > — "~ postes
4 / . — - sources

HTB/HTA

2215 MW _ -

o
< Y . 235 650 km
~a souterrains
363 600 km =¥ > R HTA @ﬁ
de réseau ¥ .
aerien HTA /)~ s 3 140 MW
s ~— installes /
734 000 postes —
de transformation HTA/BT 33 millions de : 100 000 clients .
D sa clients basse 4 “" haute tension HTA |
426 800 km S s ,  Production -
de réseau ? . v s o F 2 ihaowm
aerien BT 8 9 248 500 km
T~ de reseau souterrain BT nstallés
\ SART ELECTRICLY0N
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Consommation par marché et usages

par'secteuretiusage

o)
1L2)2) S/RIWh ‘J s Wi ‘—'_f_: oY —‘}ADJ I WhH!

2/3 pourle
spécifique
(Eclairage et
électricité
spécifique)

1/6 pour les

autres usages
(Process)

Les clients domestiques consomment
de I'ordre de 5000 KWh par an pour

une facture d’environ 700 € (source CRE)

SMART ELECTRIC LY0N
Smart Electric Lyon COPYRIGHT EDF mars 2014




Consommation :
volume des effacements a diminue

Evolution des capacitées d'effacements des clients EDF
7000

8000

5000

4000

3000 +

MWV effacement estimes

2000

1000

0
FELSSLSEES

B MW effacement EJP au TRV

FELELSE T F S S

MW effacement EJP Tartam
"MW effacement contractuel offre de marche

» MW Tempo

W MW effacement au cas par cas

"\ STIART ELECTAIC LYON

Smart Electric Lyon COPYRIGHT EDF mars 2014

Quelques reperes simples

Part croissante des EnR

y L , . dans le mix
L’électricité, un vecteur d’avenir
DEC
3 . —_ R 100% ¢
Consommation d'électricité total {TWh) P o |
e el AVE
60% -+ wiossile
2 L m Nucléaire
- —y 40 BENR
===Gaoal Tharre 20% +
(5] SR 0% +
£51] m—T R 2010 2020 2030 2040 2050
i — s M
e DIV
0D dey potable venforoe 100%
W0 O AL g s il ER 0% 1
2 ORI AT TR T il mFossile
e FL D A Lt Tefesnnte ® Nucléaire
fon kR S0 0% 5 mENR
" =AY 20% +
2000 4 iy 04 04 0 F 2044 £ ] J— o% 1 :
2010 2020 2030 2040 2050
EFF
. z 100%
Objets connectés
g% |
Compteurs i
0% -+ mFossile
& Nucléaire
4% 1 WENR
20% +
o LI . B
2010 2020 2030 2040 2050
Smart Electric Lyon COPYRIGHT EDF mars 2014 6 \ SART ELECTRC LY0N




Google - Nest Lab

80 000 produits )
vendus par mois

% Systéme électrique, quels enjeux

® Les Smart grids

® Smart Electric Lyon

Smart Electric Lyon COPYRIGHT EDF mars 2014 8




SMART GRID, LA CONVERGENCE ENERGIE / ECONOMIE
NUMERIQUE AU SERVICE DE LA TRANSITION ENERGETIQUE

« Un Systéeme électrique intelligent, ou
« smart grid » est un systeme électrique
capable d’intégrer de maniére intelligente
les actions des différents utilisateurs,
consommateurs et producteurs afin de

maintenir une fourniture d’électricité

Ville
intelligente

efficace, durable, économique et

sécurisée. »
Définition de la Commission Européenne

électrique
intetligent

€S

mart Grid

-

A\ SART ELECTRICLYON

Smart Electric Lyon COPYRIGHT EDF mars 2014

DYNAMIQUE A L’ECHELLE MONDIALE....

Source : Zpryme

Boom du marché des
équipements

(capteurs, compteurs intelligents, logiciels
de transmission des données)

174 ks
& 2014

D’ici a 2015, marché mondial des compteurs SOIMPIENTS

communicants multiplié par 4 par rapport a o 5
5008 29U wllliions

’—‘ a0 2019
— En Europe, environ 53 Millions de
— compteurs intelligents sont aujourd’hui
installés. Entre 133 et 145 nouveaux

compteurs devraient étre posés d’ici a 2020

soit 25 Milliards de dollars.

Source : Greenbang & Pike Resfarch

Auat
3 1

Des investissements importants dans le cadre d
plans de relance en 2010
Chine : 7 323mdS, Etats-Unis : 7 092md$, Japon : 849mdS
— Corée du sud : 824mdS, Espagne : 807mdS, Allemag ,x
397mdS. Australie : 360mdS, Royaume-Uni : 290mg :
: 265mdS, Brésil : 204mdS

\

-

A\ SART ELECTRICLYON
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Q) Une dynamique mondiale de démonstration avec une
impulsion forte des états

Engagés depuis pres d'une décennie, notamment en Amérique du Nord
(U.S.A., Canada), les systemes électriques intelligents connaissent, depuis 2 ou
3 ans, un intérét accru, dans de nombreuses régions du monde : U.S.A.,
Europe, Asie (Japon, Chine, Corée,...).

Kcs incitations des pouvoirs publics encouragm ﬂn conséquence, les projets SEIl se multiplieh
I'innovation et les expérimentations en matiére de travers le monde, en particulier les projets de

Systémes Energétiques Intelligents ... Smart Metering, premiére étape vers un systéme
de gestion intelligente de I’énergie.

Top Ton Smart Grid Fedoral Stimulus Investments by Country, 2010
In U.S. Millions

Brazf 3204
v $1,000  $2000 $3,000 $4000 $5000 $6000  $7,000  $8.000
oo 10 resgeciiv rep oo

Des drivers différents

Mais des projets systématiquement territorialisés \e

A\ SMART ELECTRIC LYON

EDF Smart Electric Lyon COPYRIGHT EDF mars 2014 11

LE MARCHE DES SMART GRIDS

Optimisation du
systéme électrique Territoires
(Amont)

Dynamique
autourde 4
domaines

Secteur
tertiaire et
industriel

Secteur de
I’habitat

-
'\ SMART ELECTRICLYON
Smart Electric Lyon COPYRIGHT EDF mars 2014




% Contexte
M Les Smart grids

/ Smart Electric Lyon

A

-

A\ SMART ELECTRIC LYON

Smart Electric Lyon COPYRIGHT EDF mars 2014 13

LES PROJETS PILOTES NECESSAIRES POUR LEVER LES
QUESTIONS RELATIVES AU DEVELOPPEMENT DE NOUVELLES
SOLUTIONS.?

Quelles évolutions

des modes de vie Quel service et

Quelle technologie

S uel bénéfice
et des ; e q _ Quels actgHrs et
comportements de 2 Combien c¢a coute quelle filiere
consommation et ca rapporte ? Industrlelle ?

(énergétique ?)

A

-

A\ SMART ELECTRICLYON
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& Les « Smart grids » au service du client

sureté et sécurité consommation et la

production du logement
et du batiment

diffuser les données de
facon descendante et
ascendante

Systeme Electrique Compteur Cllent
Gérer le réseau, garantir la Compter, enregistrer, Maitriser et gérer la

230/400V

OBIJECTIFS : PROPOSER AUX CLIENTS ...

Des informations de Des tarifs innovants Des équipements
consommation et de adaptés aux besoins « intelligents » et
production des clients connectés

. A\ SMART ELECTRCLYON
Smart Electric Lyon COPYRIGHT EDF mars 2014

Charlotte BRET

Karine MARTINEZ

A\ SART ELECTRICLYON
SMART Smart Electric Lyon COPYRIGHT EDF mars 2014




& Un consortium réuni sur un territoire

partenaires
e = 2
@ .. TiGhe CSTB SR wmex  edelia

GROUPE@DF

“ L ] p a2 > -
coordination 9N EROF Q S - hager [llegand Noirot @
¢ "
& TeDF Panasonic. PHILIPS Schneider sOmfy. wemjuon  BGULt

inuestissements d’auenir soutiens

aaaaa

= = @
tenerdis

MINALOWIE & 7% & 7% bl o

]
\ Qs
GRANDLYON.. g% (yon

-
VILLE DE LYON

A

-

A\ SMART ELECTRIC LYON

& Un consortium réeuni autour des mémes

enjeux
... POUR DEVELOPPER ... POUR EXPERIMENTER ... POUR EVALUER
des solutions permettant de ...

& Uune gamme de @ Mieux maitriser son 24 Le potentiel de flexibilité
. . . A R de la demande d’énergie
produits énergie grace a des de différents types de

« compatibles avec services d'affichage de sites selon leurs usages

le compteur », qui consommation, gestion et ’

communiquent pilotage des usages, ...

Z, Limpact sur le systeme
entre eux et avec le

c” 7 .
. . électrique
“ Agir sur sa consommation que,

compteur, pour modérer les « pics » , .

L . Lacceptabilité et |Ia
= pendant les périodes de “ valeur-ajoutée percue par
24 Une offre de service fortes consommations J persue p

. . les consommateurs.
adaptée. hivernales.

by e
7\ START ELECIRICLYON




La dimension industrielle est au cceur des enjeux
du Projet

wll
EEEEE s s s s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE § sssEEEEEEG®

* Le Projet est construit avec les industriels de la filiere
électrique et des télécommunications et des ponts
sont organisés avec les syndicats professionnels
(IGNES, GIFAM,...)

* Les compteurs communicants offrent des
possibilités de développer et valoriser de nouveaux
services avec un vrai effet levier sur leur diffusion

L'émergence de standards
favorisera la diffusion de solutions
de gestion intelligente de I'énergie

(Standard de communication,
Labels Smart Grids)

J, S

A\ SART ELECTRICLYON

Smart Electric Lyon COPYRIGHT EDF mars 2014

» Un partage sur les besoins fonctionnels et
" les architectures techniques

Architecture

Use Cases fonctionnelle

ECONOMIE
des nouveaux signaux tarifaires

\+4
Ergonomie ‘ Bilan ‘ Economie =,/ [eosoveendmm® U0 o[ D
transver s’adapter a ces } - [
ses périodes de pointe —
Energétiaues PR B Modsiisations -
Etudes transverses ragiretde

|||||l||||| Ik

IR CLEL TG LU

Smart Electric Lyon COPYRIGHT EDF mars 2014




& Mon suivi électricité

25000 expérimentateurs -

% v économies d'énergie

- Etre informés sur sa consommation et son budget

- Situer sa_consommation par rapport : g h

v’ A une centaine d’habitations semblables a moins d’1km | — o o

v'Aux 20 habitations voisines les plus économes - T
o ) o ) = ____— "=

- De bénéficier de conseils ciblés son profil ,3 // “‘\ ‘l

et ses équipements 4
& L4 = ko - 4
| ——
;',4--:
Smart Electric Lyon COPYRIGHT EDF ,mars 2014

& Les expérimentations résidentielles

Expérimentation d’équipements et services innovants combinant :

- CONFORT : - SRR S S G

Equipements intelligents

- SIMPLICITE :

Interfaces personnalisées

- ECONOMIE :

VISIBILITE
des offres d’affichage de suivi de consommation

...qui vont permetire aux clients d'interagir et de comprendre
comment il consomme. .

Incitations tarifaires

- VISIBILITE :

I

Suivre sa consommation au quotidien v l |||I|||=.||u.J
Offrir la possibilité aux clients de : o
v Mieux maitriser son énergie : Utiliser les services daffichage des 3 .,_}4

consommations, de programmation du chauffage ...

v'Agir sur sa consommation : moduler sa consommation et en tirer les
bénéfices grace a de nouveaux tarifs d’EDF

<
A\ SMART ELECTRICLYON
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Exemple d’effacement sur un site

Meyinu

m Pl Soclal s Mattisian |

[ T BOMN % T s

Effacement

-
iPEERN

[
* 5 NetSeenergy

GAGUI eoF

- &

Stockage des données

NS BOX
I Suivi Energétique

| GrB/GTC | v FIBOARD

Plafond Rayonnant Modulaire

BRI

Zone 1 Zone 2 Zone 3 Zone 4

ffacementdu Mardi 21 janvier 2014 de 14 heur

coom Courbe de charge de 12 he

A\ START ELECTRICLYON

& Calendrier

‘ 2013 } { 2014 ‘ ‘

2015 } { 2016 ‘

[ Mon suivi électricité

| | 25 000 clients

Expérimentations résidentielles

300 sites

[
10 sites
50 sites

500 a 2000
sites

Expérimentations tertiaires

-

20 sites

100 sites |

Smart Electric Lyon COPYRIGHT EDF mars 2014

L

A\ SMART ELECTRICLYON
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& RECHERCHE

» Observer in situ (Ergo, Socio...) Sociologie

4

pour comprendre les comportements / besoins

clients typnamie  B) Bilan L e
transverses
Etudes Energétiques , ‘ Modélisations
>
Etudes transverses
» Etre statistiquement significatif/représentatif |
pour exploiter les données (de consommation) = esssme—— 1
évaluer ' ‘i

» Simuler les comportements thermiques

au travers d’un laboratoire semi virtuel pour
extrapoler les résultats

<
A\ SeaT ELECTRELYON

Smart Electric Lyon COPYRIGHT EDF mars 2014

L ] =
¥ L’espace Smart Electric Lyon
> Plateau : pilotage du projet et travail collaboratif
»>Show Room : découverte du projet et événements autour de Smart Electric Lyon

»Laboratoire : développement et expérimentations de nouvelles solutions pour les
partenaires du consortium

Comprendre le systéme Témoignages
Découvrir le projet électrique d’expérimentateurs

Nz

Pour plus d’informations, www.smart-
electric-lyon.fr

Compte Twitter : #SmartElectLyon Smart Electric Lyon
Contact: @SmartElecLyon

Gilles Cerardi — Responsable communication Projet pilote de #SmartGrid le plus ambitieux d’Europe pour
_ gllles cera rdI@Edf fr concevoir avec 100 000 lyonnais I'#électricité de demain.

Consortium autour d’EDF et 21 partenaires industriels et

universitaires.




ADEME /;:\ CONCERTED ACTION
. ARMINES 7 s i
Innovative projects about smart meters &
consumer engagement:

example of

SMART ELECTRIC LI0N

5th plenary meeting — Joint session WG3.5-WG6.5
Riga, 24 March2015 ~ aceme

-

-~ L Riga, 24 March 2015: WG3.5-6.5 1 s -

: \
Outline >&
SMART ELECTRIC LYON
* Background and objectives of the project
* Main components of the project

e Questions raised

EEEEE

-~ L Riga, 24 March 2015: WG3.5-6.5 2 Wbk -




Background and objectives 2,

#\ START ELECTRIC LYON

* Preparation of the smart meters’ roll-out in France + ADEME calls for
projects about research & innovations related to smart meters & grids

* Two observations forming the rationale for Smart Electric Lyon

1) An emerging market with 2) Business models still

a lot of key issues still open uncertain

* technological paths & * high access costs for an
standardisation uncertain expected value

* complex ecosystem and

* regulation framework & new o= .
& sensitivity to behaviours

rules for value sharing

» few European references on
proven real benefits of the
solutions proposed

* consumer behaviours

ADEME

................ Riga, 24 March 2015: WG3.5-6.5 3 Lo -
B . \
Background and objectives >&
SMART ELECTRIC LYON

* Focus on the aspects beyond the meter (consumer-side)
e Aim: creating a dynamic to address simultaneously

the technological issues

the regulatory issues the support for the consumer

ADEME

ssssssssssssssss

Riga, 24 March 2015: WG3.5-6.5 4 Anﬁr;ss ‘,-




Background and objectives

* Focus on the industrial development

N\ SMART ELECTRIC LYON

Electric grid / Meter \ / Customer \
Managing the Metering, Managing the energy
grid recording, sorting consumption and
and possible generation of
Ensuring communicating the dwelling/building
safety and data
security of
electricity LINKY
supply : J !
s (, i
- \ u > .
= it
P Jrimepai

Riga, 24 March 2015: WG3.5-6.5

* Creating the basis
for the
development of
new energy
services

* Starting from the
data provided by
LINKY

* Taking into account
industrial stakes

ADEME

_— .

ARMINES |, oncy de rinvircansmem

2 1 M e TEsrge

Main components of the project

M

N\ SMART ELECTRIC LYON

The actors Location
Coordinator
& =eDF
- ONLYLYON 7@
+ partners I - f
__j " /o
AGRO § W GROUPE & _
&  BATLANTIC AppiNES % csTB > 4 -
dembax edelia u\ ~ €RDF Lyon, -~
uuuuuu eof IOTE RESEAU DISTRISITION PRANCE =-- ("
" /’:—,ﬁ—/\\‘ L
I \|\[ k T[ : hager l] I%ram Muller -“:/ﬁ FAER ’j \»I f\

s"&'%‘i'ﬂﬁ[

ssssssssssssssss

Wosuc« zutt N

Riga, 24 March 2015: WG3.5-6.5
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#\ START ELECTRIC LYON
Resources

Main components of the project

Planning

60 full-time persons

a real project platform

Design >

15 million € invested in R&D

Experimentations

1) Design & development

2) Integration & field test

collection

3) Scaling up

CONCERTED ACTION

Riga, 24 March 2015: WG3.5-6.5

Specific IT platform for data

.

ARMIMNES

...................

Main components of the project

1) Developing compatible
services and product
ranges

2) Raising awareness and
interest among industrials
and consumers

N\ SMART ELECTRIC LYON

3) Evaluating the potential
for scaling up (Demand-
Response / load management)

Solutions/services:

* Information service, display,
HMI

* Energy management devices

* Energy systems

* MtM solutions

Standardisation:

* Feedback

e LINKY Radio transmitter

* Use cases (from proposition to
real use)

CONCERTED ACTION

* Contacts with 25,000
customers

* Service offers about energy
consumption monitoring
and display

* Communication and
training for distribution and
installation professionals
(for devices, e.g. home
automation)

Riga, 24 March 2015: WG3.5-6.5

* Objective of 2,000

customers with servo
equipment/devices

* Decrease rates in energy

consumption and load
shaving

* Adoption and use rates of

the solutions and services

* Integrating the energy,

sociological and ergonomic

dimension
. ~ d

ARMIMNES

...................
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/‘ SMART ELECTRIC LYON

Questions raised

* Testing different levels and systems of information

&

£ and technical “delegation”

Q

g

2 *Experimenting new devices or solutions in real

2  conditions

» *Technical problems: few electric installations enabling

2 the services intended = the meter is not enough

[¢]

§ * Roles of the actors (and regulations): DSO, electricity

S supplier, service providers, manufacturers, installers,

consumers...

.’-« Riga, 24 March 2015: WG3.5-6.5 0 weis .

7

=\
/‘ SMART ELECTRIC LYON

Thank you for your attention !

Once the door closes it becomes a tonch interface

For more details about this project: bruno.duplessis@mines-paristech.fr
ADEME contact about smart meters R&D: gaelle.rebec@ademe.fr

...................

'.’-4;::::.::.*"“"" Riga, 24 March 2015: WG3.5-6.5 10 Welas .




