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Linky program overview ...
The French electrical system context -

A regulated market for transmission and distribution

Majors Operatar Operators i Majors

* EDF ; RTE  ERDF !  EDF
« GdF Suez : (95% of the market) | * GdF Suez
i - other DSO | * Poweo
(5% of the market) ! + Direct Energie

| Conpotten 2 R conocion

Bl 3 ZHRA 3 I
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Résuau du ranspon o dhactric e

4
& S eRDF

BLECTRICITE RESEAL DISTRIBUTION FEANCE

- ]

R

Ao AR AR

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 MVILV distribution lines

2 More than 35 million residential (and small C&I)
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

B 4 ZRpETER(-)

.&‘@' - @Ea{p BN @
& L N LS y e D
o & @" © 8 ek o
?"3‘@ fyf’;ﬁ 1// o e

L

. ~
L)
~ = eRDF

ELECTRICITE RESEAL INSTREUTION FRANCE

Bl 5 ZRpETER(Z)
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Pilot keys information (2008 - 2011)
P T T

Programme

Linky

2008 2009 2010 2011
jan-08 dec-08 jan-09 - jul-09 ... dec09  jan-10 apr-10 jul-10 oct-10 dec-10 jan-11 March11  Julyli
N F =

o .. Substations’ adaptation works WL

i - e z

G ' . Meter roll out _’5
g L :
TOURAINE The business objectives for the experimentation assigned to

Il Rural area. 33 customers/km? ERDF by decision-making authorities have been met :

Il 150 towns i Concentrator completion rate : ~100%

111 100 000 meters

111 3 220 concentrators

LYON

Il Urban area, 1760 customers/km?®

11l Underground network

Il 11 towns (N & E of Lyon) + 4 districts in Lyon
1111 200 000 meters

11l 1 400 concentrators

® 6

2 B AMI =

A

BN Aol 7 Ao 0 AR

wB-test)

_a‘_m"]:}ﬁ (AR R

)xmﬁ"‘ﬁ’*,r

EY- FI\}‘}

/2 B Linky Project pilot(30

*RGFTEE

‘i,r,r,f’;fr]?‘:g\‘, F] b

5 B

T R ST RO R =

£ AP B iR A

R SAFCEIT- e g (TS

i 4z ERDF 3

Meter completion rate : ~80%.

Il The less 10% was caused by customer refusal,
customer absence, etc.

*m 1}

%Lyon|

Il Average time to replace a meter : 30mn — conform
with our objective

I 92% of customers were satisfied or very satisfied with the
operation of meter replacement

Il Less than 1% of customer claim

= - july 20th, 2015 14
)=

3 & 4 #7ERDF #7122 ¥ 2 Linky

b =

B 6 Edsh- Bspinizag T

A_ERDF 37224 > @ £ d B 2

A

P

jm?{i-
{E{i

£ ¥R érﬂﬂ S
s B - I SRR
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¥ooAr %‘ﬁﬁ‘%ﬁﬁﬁﬁﬂﬁﬁ‘?*?ﬂﬁ
4@ (THD 5] A G ) FESRER AN o mIH AR
%32 %5 B P (supplier #:% 35 10 % ~ producer #3¢

7 20 %)~ f % % &4 (load profile) ™ & 10/15/30/60 4
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300 = > L&f7te 4 3,500 F

TAER T AN

Marc DELANDRE #: 2 f2 %2 B linky 5.5 > ~ Bp¥ 1% -] 48 47

Fo B0 Ao 13 #5 T o

| Manufacturer |
Industrial
implementation
Internal ©On plant Intermal On pLarﬂ
tests tests tests ‘
«— <« |§ s H g
i 3 ‘
2 -E
Cusromer tesis S Customer tesis
Lab Network On the field Lab Nemwork
quaﬁﬁcatiu qualification ‘ conditions gqualification | gqualification
ATP Temporary ATP ATE Approval
Authorization
Defused .
rallowt on the '('“3 RS
fields
Quality Quality
follow-up follow-up
: - T Manufacturing tests
Producfion line qualification .

B 7 ERDF £ A & iv4§ linky & 2% & &5

/ ) ERDF _« I
| ‘-“ ‘i 7
Carried out at the Linky Lab Monitor (EMITECH / LCIE / LNE) Nericrng
7 Fexg cme:m}]\ tools
Unitary testing - 0cs ¢ g
Compliance meter Logistics Onmlelﬁeld Fimuare Showroom | ).ESW:
condiions
J

Interoperability

=G
Syctéme

Integrated tests .

Breaker & TOU

Monitor (R&D)

Logisties

o C s Metrologyf Functional
K Local interfaces strength tests

B 8 Linky

ng“lv
m B

S
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Device

1 — Metrological LED
(consumption indicator)

2 — Display o
1] \
3 - Push buttons i !
4 - Serial number & legal Wi (]
information 2 W
00

5 - Sealing

6 — LED (indicates if
breaker can be switch on
by customer)

7 — Time of use switch

B — Customer Information
output

9 - Fuse oo e

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
loghooks

« 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

Bl 9 2K Linky & % # i 3

Hnl-m'l-!ﬂun ———————
TASkHz <f <98 ] E |Ec&DLMS UA
el B b ol St DLMS/COSEM
; hTﬁ 4.6 Wiz, 30 M) -R N
ey _ — EE Transport
— CRwad e g R Ny T
EJ!;LE:E:;::(E‘A (454 kHz, 487 kMz] E mmmmm‘mu
B Fagrentin
) 1 /| Header Compressin
oang | [ETF BLOWPAN LS
IEEE 802.15.4 MAC |
— | Secuty necarisn
[ L
ceneLzes OFOM PHY gfcnmmm; =
A0 X 1 5 BU—M
il R Braadhand PLC frequoncy rango - GIPLCbased metering profile mﬁhﬁm

Bl 10 72 B G3 PLC H a3 2 A A p

Sacemcom & @{:f;g“,;‘edw Sacemcom § Ws

I
Iﬁ 1690 smart meters

28 data concentrators

157 smart meters

3 data concentrators

Lyon

(1008 SM +7DC) Tours
Tours (157 M +3DC)
(682 SM + 21 DC)

B 11 =& Linky G3

16

Sagemcom-Maxim ~ Sagemcom-Tl
Ping 21 318
Alarm notification 205 10s
Index Reading 65 132
Periodic collection 3]s 35.5%

Firmware 47m-134m Sdmn-272mn
downloading

Average flow 4 17kols 3,13kbls

A NG E ) = I



Programme

Linky

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

-
- ® - of France.
- ® o o
- o - e
: e e
e e
- oq ®
-
- = - o

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

ERDF#% 4% € £ A 3R G 3R $ 2674 22 G2 BB SRS B & & 5L 823 05 2O 25 F) 3 3 ik 2D

B 13 2 ®Linky 32 £ # ¢ Mr. Marc DELANDRE
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FEr)
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Sustainable production and renewable energy

LI I BN B O B

Renewable Marine energy

Photovoltaic electricity

Solar thermodynamic energy

Hydrogen energy and fuel cells

Energy storage systems

Industrial Wind

Geothermal energy

Rail Systemns

Eco-designed products, processes and services
Solar Thermal Energy

Capture, transport, geclogical storage and re-use
of CO,

Sustainable cities, towns and territories

Smart electricity systems

Ships of the future

Private vehicle — fuel combination

Low GHG-emitting road vehicles

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

= YWaste collection, sorting, recycling and recovery cities: climate, energy, environment

Agriculture, forests, soils and biomass

*» Advanced biofuels

* R&D in plant chemistry

* |Integrated management of soils, ground water
and sediment

o

e
g

B 25 ADEME 2 &3 H % E > »

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

4 main modes of action:

¥ Acquiring k ledge and D ions (R&D and demonstration programs, roadmaps)

¥"  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)

¥ Financial support for project d lop notably : rer
economy (188ME£), polluted sites and brownfields (24ME€)...

B 26 ADEME 2 &35 % E = » 12

ble heat (221M€ in 2015), Waste and circular

Main characteristics of the French Smart Grids industry

Smart grids: the result of the convergence of electrical systems technologies with

information and communications technologies 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...

Smart Grids make it possible to address different challenges such as:
Over 100 Smart Grids projects are ongoing in France and many projects are
led at the international level

Adapting electricity fransmission 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

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

B 27 ADEME i & -5 % B > » FF1Z
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Ene
i l Introduction to C&I Demand Response and aggregation

What is Demand Response ?

Sman enegy

Smart Grid
Smart Grid :
components ge
|
1 1 |
DSM implementation Demand Energy
intermediary. e e 5 Response Efficiency
Energy Pool core business T
)————4-____— - ~ l
1
Dispatch-ability ' Dispatchable l Non-dispatchable
l I — ‘ ———
Event activation ' Committed Economical i Price signal Behavioural
1
Need addressed { copacity e l
____________________ 2

b I O —

Bl 31 ENERGY POOL %~ ¥ 7%=k

Ener
gg[, l Benefits of C&l Demand Response for the electric system

C&I Demand Response vs. Traditional peaking generation

smart enegy

A flexible, low carbon and cost-effective alternative to traditional and polluting peaking plants

Low investment cost thanks to recourse existing assets

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

Postpones investments in generation and T&D

Can avoid running highly polluting fossil fuel power plants
Favorable for

environment

Enables higher penetration of intermittent renewables

Educates end-users to energy conservation

c&l
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
Benefits for

the industry

Optimisation of energy supply during power scarcity

© Competitive cost advantage for DR participant

© Energy Pool Développement SAS

® 32 ENERGY POOL &-¥f C&I * = &7 % &4 47
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Ener
gélbl Benefits of C&1 Demand Response for the electric system

Comparison of Demand Response resources

Individual curtailment
capacities

Speed of

~— /

Very small

~
[
C ial 1 . .
Industry @][ B?.I:]"‘dr;ln‘;r:la / ]:[ Residential
|
|
I
|

Slow to medium

implementation (Private vs. Meter roll-out)

MW acquisition cost

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

End-user priority

Curtailable process

complexity

Production schedule,

Comfort, health
orders

Energy Pool Développement SAS

Bl 33 ENERGY POOL 4-%f7 e * = & T 4 &7 4 45
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An Urban SG demo project,
Involving the various value chain stakeholders

GREENLYS:A value through system
view of Smartgrids

Massive integration of v 1¢" urban full scale demonstrator in Grenoble et Lyon
distributed generation,
including renewable

energy resources

v Awarded in the first « Investissement d’Avenir » program from ADEME
v' 43 million euros investment (Smartmeters not included, already funded)
v’ 4 year experimentation 2012-2016

Complementary stakeholders representing the French energy chain

Generation
bl
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25000 expérimentateurs

- Etre informés sur sa consommation et son budget

- Situer sa_consommation par rapport :
v A une centaine d’habitations semblables a moins d’1km
v'Aux 20 habitations voisines les plus économe

- De bénéficier de conseils ciblés son profil
et ses équipements
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