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1. EV and PHEYV in France s
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Source : Enediz & gauche, Plateforme de la filiére automobile 4 droite
EV and PHEV projections in France, CRE Octobre 2018
ENEDIS based its most optimistic scenarios on the projection of the automobile

industry.
Until now, sales of EV have followed the wisest scenarios of ENEDIS.
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Goal of French Government

|
|
: » 3,6 to 4,3 Millions of EV and PHEV in 2030 (Development Strategy for E Mobility, appendix of
! PPE)

|

|

» End of thermal vehicles in 2040 (French Climate Plan)

N\
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Evolution of charging point from 2017 to 2019 . smart gr

2. Number of Charging points in France -:-

28 o9 71

37 48
2017 2018 2019 2020 2021 2022

Source : s Dbservatoire de [la mobilité dlectrigue d'Enedis

Estimation of charging points along public roads : high and low projections in thousands points, 2018

Nowadays (for 191 700 EV 2030 (for 5 millions of EV 2035 (for 9 millions of EV
and PHEV) and PHEV , Automotive and PHEV , Automotive
Industry) Industry)
193 000 charging points 7 Millions of charging points 12 Millions of charging
in 2030 (LTE) points in 2035 (ENEDIS)
1 charging point for 0,8 EV 1 charging point for 1,4 EV 1 public charging point for
with 1 public charging point and PHEV 1,33 EV and PHEV
for 7 EV (ENEDIS)

1 public charging point for
10 EV and PHEV

(Directive of European
Union)



3. Distribution of Charging points in Frggﬁg

i smart gri

L B BN B B BN BN BN BN BN B BN BN B L B B R BB B BN

W 37kvaA

W 711 kvA

W 1822 kva

W 23-50-130 kvA

Source : Enedis
Distribution of charging points by connection
: capacity (Enedis 2018)
) 8%
26%
_ = Résidentiel
; b = Autopartage
m Société
Public
0 10 20 30 40 50 53%
Source : Gireve 13%
Number of charging points open to public per 100.000 Distribution of charging points by customer
typology ( Enedis 2018)

inhabitants-September 2018-Source Gireve




4. The French people and E-Mobility in France

fasmart ar

French people are favourable to the development of E-Mobility in their cities

I Yes, absolutly B Yes, rather No, not really
I No, not at all Yes, this is already the case
B R
: Develop infrastructures for charging points in :
77%
streets to ease the use of EV = ﬂ
Supersede thermal buses with electrical 44 m 76%
buses
¥ e R R R R SRS RSN R hEssssEssSEEESEEEEEEESSESSEEEESEESSEEESSESSEEEESSEESEESEESEssEsEEEsEEsEmed ':

To buy an EV, French people need to be reassured about cost, autonomy and charging services.

French people ready to buy an EV

If the cost of an EV was the same with a thermal vehicles _ 12% 69%
If the autonomy of the battery was greater than 300 km _ 72% 64%
:  If you have the possbility to charge your EV easily at
:  home or near your home _ 62% 65% !

IPSOS, 2017




5. Cost of E-Mobility and French Suban;t%

: smart ori

L B B B B OB B BN BN R R BN BN B OB BN R RN RN BN BN BN R BN RN

Cost and Subsidies for EV

ooels  |cost  |Bous |pAC_ e

Electric 35000 € 6 000€ 2500 € 26 500€
compact sedan

Thermal 27 000 € 1000€ 26 000 €
compact sedan

Subsidies for charging points for EV Public services, 2019
Which target Help Maximal amount of the Maximal amount of the subvention (without
rate subvention (without smartcharging)

smartcharging)

Companies 40 % 1000€ (excl. tax) for companies, 1360€ (excl. tax) for companies, 1860 € (excl. tax)
1500 € (excl. tax) for private for private parking lot open to public
parking lot open to public

Shared 50 % 600€ (excl. tax) for individual use, 960€ (excl. tax) for companies, 1660 € (excl. tax)

accomodations 1300 € (excl. tax) for collective for private parking lot open to public

use




6. EV development impacts on electricéfilf;gtrtigs
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. Cost (charging
Duration Electrical Power Call point and grid
connection)
1 hour of
Normal charging for 20- From 3 to 7 Kva €
Charging 30km Equivalent to a boiler

7 to 8 hours for
a full charging

il

il




6. EV development impacts on eIectrlcal,gtrt[gs
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( Energy Transition Law: |
: 40% of electrical energy : Load — Generation Balance
I produced by renewable |
| energy by 2030 ! 520
N oo o oo o e o - o e - - —
200 de
480 —
—
i S 4
Between 7 TWh and 34 TWh in2035 £ a0 /
For 3,5 and 15,6 Millions of EV a0 %
- Trajectoire basse
400 — Trejectoire intermédiaire 2
s I Trajectoire intermédiaire 3
7% of total electrical energy consumption o b
360
RTE, CRE, 2018 2000 2005 2010 2015 2020 2025 2030 2035

Source : RTE




6. EV development impacts on electrida ggds
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100

90

2017

80

7I: § 2035

80 s hors VE/VHR

E 50 40 % naturelle
w0 ~ 0% pilotée
— 100 % naturelle

30

- — 100 % pilotée

10

0

12 3456 7 8 9101112131415 16 17 18 19 20 21 22 23 24h
Load curve in France (4 Millions of EV and PHEV with different scenarios) Source - ATE

90 90

100% “natural charge” 100% “tariff signal” . .
= TR R * e Hourly Load of winter day with
80 BO . .
L . different charging mode, RTE,
70 7m0 2017
65 65
60 60
55 55
50 50
a5 a5

% 40 % 40

35

30

25

20

15

10

5

o

35

30

25

123 456 7 8 91011121314151617 181920212223 24

M Space heating B Air conditioning
[ Residential & public lighting B Domestic hot water

1234567 8 910111213141516171819 2021222324

W Otheruses B EVs/PHEVS (4 million units)
B Cooking 10




6. EV development impacts on eIectrlcal,gtrt[gIs
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Studied scenario (ENEDIS, 2018)

For 9 millions of EV,2035
(PHEV included)

~ 12 millions of charging points

Mean Power called for EV’s charging for the
national peak

Management of the charging management for low |

voltage’s networks |
A pure HC offset of the charging for private |
individuals enables decrease of 25% for low voltage |
reinforcement’s costs (40% for a pure HC+3h offset) 1|

o Emm Emm - E—,

Il Investments will be compulsory to :
; reinforce the actual network and to I
| develop infrastructures for charging
I points I

ENEDIS, 2018

—

o —

: smart gr

/ ) .
First Global assessment for collecgtive costs for EV

integration- ( reinforcements and connections)

Between 400 and 850 € per EV

According to hypothesis for the connection of public and
car-sharing charging points

The connection should represent more than % of costs

11

\
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6. EV development impacts on electrlcal,gtmgls
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Dimensionnement
de I'installation
intérieure

~N

>

SmartCharging limits the called power

* @

\_

000
000

()
0
0

Collective
housing

Companies

4

Grappe bornes
autopartages et

publiques

Installation

connected to

distribution
network

~

: smart gr|

Beyond can be introduced as a
local source of flexibility

Size calculations

for connections to [ \

the network

J

~N

>

K Upstream network /
o \

Reinforcement for the
upstream network

| = Benefits of smartcharging will first be linked to the |
: recipient of the project for inside installation and foir its :
| connection, then to electrical networks (public |
: distribution and transport networks and to actors of the :
|  system) |

12




6. EV development impacts on electricfé?‘i},gﬂds
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Energy Transition Law :
40% of electrical energy produced by : Load - Generation Balance
renewable energy by 2030 I

|

Plage de branchement
de nuit

|l 4,4 Millions of V2G will enable,

I under certain conditions to provide
I in 2030 up to 3TWh every year to

'\ electrical networks

ENEDIS, 2017

DR - e -0 . 8 %h 1oh 1lh 12h 13h 14n 15h 1éh 18h 19h 20h 21h 22h 23h

I Eectricité soutirée [l Blectricité injisctée

Carbone 4, 2017

13



7. Projects’ experiments in France -

BlenVEnu

Expérimenkation de nouvelles solutions
pour raccorder des bornes de recharge
en résidentiel collectif

BienVEnu

Posteintelligent
Faciliter linterface entre l2s gestionnairas
de réseaus de transpoit et de distribution

PesTE .«
INTELLIGENT

SoMel SoConnected
Expérimentation de modéles d'activités en lien avecle
déploiement de solutions smart gridsen zone urbaine

lss issyrip [
?EF"] Optimisation énergétique
b 17 réssad cusrt it dligenl & 4chelle d'un quartier

SMAP
SM A F" Facilitation du développement g

des EMR en 2002 rurale

soLenn [3
Démultiplication des actions de MDE
SOL NJN  aréchells dunterritoire et déveloooemant
dalternatives au délestage

Smart Grid Vendée
S'Talr_t Optimisation énergétique & léchelle
LS d'une collectivité territoriale
-3.»1 smart Electric Lyon [
N SMARTELECTACLYM  Mise en ceuvre de splutions aval compteur

nice Grid [
Contribution d'un quartier solaire
intelligent. Gérer les pointes de
consarnmation et tirer le mailleur
du phatoveltaique

%chs CrRiD

Interflex - demo France m
Expérimentation de nouvellzs
solutions en len avec le réseaw afin
d'améliorer la fiabilité d'un systéme
élactrique local

Er"@is L'ELECTRICITE EN RESEAU

8 0 8 8 88 8 0 80888 S S SRS

[. Projets réalisés )

© Enedis 2018

3]

tnstitut

smart gri

« » connecter les énergies

=2 e

6%"‘%

ay

FLEXICIENCY

M Grind:

ADVAMNCED

m TR NSFORM

evolvDSO

Interflex

m Linky
Expérimen
de 300 000

Ekon sur pris
omptaurs communicants

E Venteoa
Intéaration de fortes capacités de
production éalienng sur un réseau fural

(B Houat et Hogdic
Securisation de lalimentation électrique de dews
iles par répartition énergétique optimisée

m Wate & Moi
Mise & disposition au client de données E}moi
de consommation électrique sur un site U
Intermet

Graenlys
Intégration amont/aval autour du
comptaur Linky an 2one urbaing

reea

l B |l‘|!ll‘|lDJ’|\|’c

Pilatsge des infrastructures de
recharge pourvéhicules &lectrigues

InfinillDrive

m Lyon Smart Commun ity u

Cestion desvéhiculas électriques, OO = ‘n* RT
desbatimeants et développement COMMUNITY
du photovoltaigue

B soGriD
Développement d'une chaine e soarip
de communication CPL (courant 3938

parteur de ligna) pour le pilatage
du réseau de distribution

*Réseaux électrigues intelligents

14



7. GreenLys (2012-2016, Lyon) : EV impacts on MV subst’atlons in Lyon
and SmartCharging institu

SRS PR B T, i smart gr
+»» connecter les énergies

lThe Greenlys project offers two demonstration platforms in Grenoble and Lyon, to test
| a wide range of smart grid functionalities in urban areas. The project is structured

I around the Linky smart meter, an interface between the distribution power grid

: (upstream) and customer’s home (downstream).

— (D sans VE — |mpact VEHR sans Smart charging

====|mpact VEHR avec Smart charging =—=Puissance maximaletransfo

> Assess and modelize load
curves

» Use EV to smoothen the
(consumption local’s peaks)

Puissance {en kW)

15




7.Lyon Smart Community (Lyon Confluence, Zd;fl'{i)stitut

L R R R R R RN R R R L R N NN Smort9r|
____________________________________ 9%19539; EEELRNETY
‘A project experiment with the contribution of smart grids to manage electric vehlcles smartI
| buildings and solar energy I
__________________________________________ J
ook
k|
2 % rangformer ook
a " ? m‘ L L L — T _I |_l L
Information provided to customers S ]‘E - = -
Lommree L Trankformes oo ) :_ k- - : ro|
Demand management / peak shaving E _E ook | it = ] i : y [ VT
B 50K | { Iy B fer
Installation of innovative equipment JE!‘E' ank, | : -= I - B
{observation, control) ; I 1 1
x LI H |
Gestion of ev charging station oo o pEnS DEDD = = 1:":' 3o :-"’":'I oo oooo
T I
Big data management ERDF
e B : sigre
Power demand and generation Forecasting models and ¥
tools And also... T EI
. . I
Advanced Functions For managing the grid (status E'“""_l"!' ]
estimation, voltage regulation, self-healing, dermand / b ings ..{
production balance, active management of distributed -
resources...) Eolar E
gererason =
Electricity storage solutions (batteries, electric vehicle) |H_

Communication systems and protocols

® Assess Grid sensitivity according to types of charges on the basis of
reservation schedules and renewable energy forecast

* Implement automated systems and instrumentation needed to allow
the electric vehicle recharging

*  Assess the cost and benefits on network reinforcement by optimizing
recharging in « favourable » periods for the grid

16




7.Bienvenu

8 0 8 8 88 8 0 80888 S S SRS

..
- institut
: smart gri

[ BienVEnu, the “Welcome” project for Electric Vehicles coordinated by Enedis, is
' a new demonstrator that aims to test new electrical vehicle charging solutions in :
. residential housing blocks. The three-year project seeks to identify the best ways |
'\to facilitate the deployment of electric vehicles. l'

Information provided to customers

Demand management / peak shaving

Installation of innovative equipment
(observation, control)

Gestion of ev charging station

Big data management

Power demand and generation forecasting models and
tools

Advanced functions For managing the grid (status
estimation, voltage regulation, self-healing, demand /
production balance, active management of distributed
resources...)

Electricity storage solutions (batteries, electric vehicle)

Communication systems and protocols

Source Enedis

Réseau de distribution public
T

| Parking VE |g. Gl
[o1)

Réseau de distribution public

*1PDL : Point de livraison

Source ENEDIS
Goal of 10 skyscrapers with 10 EV each

17



7. V2G Demonstrators VR stitut
ST T _smart oric

HALF OF PROJECTS ARE IN EUROPE

o sl s L

of which 25 are in Europe, 18 in

There are 50 V2G projects globally,
North America, and 7 in Asia. Asian participation has been more
focused on vehicle-to-home and vehicle-to-building (V2H/B) services
and contributing as a manufacturing partner than deployment.

18



7. Projects’ experiments for V2G stitu
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Network impact of grid-integrated vehicles (NPG fleet, 2017-
2020, UK)

’ DNO project aiming to understand impacts and interconnection process for V2G-enabled EV’é
1

| on the distribution network. Scope also includes investigation of commercial options for :
l connection offers and customer usage behaviour. |
U

4

Customer Snapshot

Utilisation is still to be determined — likely that NPG fleet
COMMERCIAL CHARGING WORK T et [z o] P isht. NPG i
SEGMENT ) will mainly be plugged in overnight. employees may
(NPG flcet) LOCATION  (NPG offices) be able to use during day time as well.
19x Given fleet vehicles of NPG, customer offer has not been
CHARGE Nizzan NV200s and )
POINT MagnumCap 10 ‘ VEHICLE pomsble Nissam LEAF: majar focus.
kW DC
CUSTOMER Given fleet vehicles of NPG, customer offer
OFFER has not been major focus.
Operational Snapshot
USER BEHAVIOUR w ( ARCHITECTURE 1 [ AVAILABILITY & PERFORMANCE }
Too early to say Dispatched via Nuvve's aggregator Interconnection process in UK
platform. {G59 and 83 currently) is one of
most complicated globally, taking
Control input will be determined ~6 months to connect due to
by the service that they are seeking requirement to undertake network
to test. impact assessment. This project will

seek to make recommendations to
streamline this process, most likely
through type certification.

19
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Thank you for your attention!

Become a partner of
SmartGrids Institute!

4 D
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