/AANDL " DADR /A
, ’ ek of ot B i 1 1SN
IEEE Vehicle Power and Propulsion Conference
“Spreading E-Mobility Everywhere” ‘

October 27-30, 2014 — Coimbra, Portugal http://www.vppc2014.org

EV ECOSYSTEMS
Charging infrastructure-past and future

Luis Reis

CEfIA

-émto- I UmverSIte
e - llllscnchﬁt& U FC e\t Lille1 _ 'FrnhMEf.fEr./l:HHEVs‘

TECHNOLOGIES ~ Urivemsite ve exancue-comre

EV ECOSYSTEMS

Charging infrastructure-past and future

LUIS REIS
CEllA

CEfiA



electric mobility: (a) market perspective

electrification of mobility beyond the point of no return

Sustainable EV adoption? Infrastructure

Market penetration (% of new car Projected CAGR of 66% estimates + 54 000 EVSE globally, with
sales) reach 4-6% levels in some sales of 10 M EVs by 2020 ambitious targets ahead
markets (BEV+PHEV) (20 M on global roads) (EU: 800 000 by 2020)
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infrastructure: connecting the EV ecosystem

service perspective
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infrastructure: connecting the EV ecosystem

cities

» greening transportation

+ lowering urban footprint

» connecting urban
services

* manage and plan

- retain customers
rollout new services

f-management :
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infrastructure: connecting the EV ecosystem

cities

* greening transportation

+ lowering urban footprint

* connecting urban
services

» manage and plan

experience
s lower TCO/

utilities
_retain customers
“rollout new services -
(bundle) .
enhance grid
~management

infrastrucuture: adjusting to demand

CEfiA

DC 24 kW AC 43 kW

Three phase
400V 63A

»

S AC 1.8-2.3 kW AC 3.68 kW

Single phase Single phase Single phase Three phase Three phase
230V 8-10A 230V 16A 230V 32A 400V 32A 400V 32A

non exhaustive; considering a 24 kWh battery
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infrastrucuture: adjusting to demand

Publicly Accessible

Q f®
AC 1.8-2.3 kW AC 43 kW DC 50 kW

Single phase Single phase Single phase Three phase Three phase Three phase  400-500V 100-
230V 8-10A 230V 16A 230V 32A 400V 32A 400V 32A 400V 63A 125A

[ 1]
non exhaustive; considering a 24 kWh battery CEilA

o

infrastrucuture: adjusting to demand

what are 30 min worth?

AC 1.8-2.3 kW AC 3.68 kW AC 7.36 kW AC 22 kW DC 24 kW AC 43 kW DC 50 kW

Single phase Single phase Single phase Three phase Three phase Three phase  400-500V 100-
230V 8-10A 230V 16A 230V 32A 400V 32A 400V 32A 400V 63A 125A

[ 1 ]
non exhaustive; considering 16 kWh/100 km CEilA
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Portugal: an overview

846 users . b '
I 1200 publlcly acce55|ble EVSE (460 statlons)
~_ Pilot phase: 230 normal + 49 quick to be
installed :
4 operators
45 cmes

ap 260 MWh consumed -
. ap. 170 tons CO,eq avoided

Portugal: an overview

charging profile

mobi.me wise
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Portugal: an overview

charging profile

mobi.me wise
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Portugal: an overview

23% charging
occurs overnight

.

Publicly
accessible
network
(including
private
locations) acting
as “home
charging”
solution
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how far do EV users go?

deLemes

Pontera

Pontevedra o e
- Ourense

L S

+

Vi
+<Panjearcas

& ® o

Covilha
Figueira, 2 :
daFor’ &
e . s

Por*
=,

ugal
)

Galdada L/,

Bagdajor M
3

fenza Almen

sewal .
#
Be 1
1
= Huelva
Portimaa | (e k@
ar Q Apbeiont

Liyes Sanit
Barr

publicly accessible grid

T

Pontevedra & °
< Ourense

L Vigo o

+ o sPenjgareas
Bopong "
\ g 3 Bragar t

4 (]

@ wia feal
doso

0/

’ Viseu Din,
[ @ Lafes
- ;s Guidn
. Colmbra foribe
tqueia
o [ 1ot
dafor Lori
Pombal -
& Caalﬂn,ﬂ\me:
Portugal
Cé
Laldas da,
Rainha %nlnnrtm lut-{‘\ re
Tartes Vedras.
% l
Listion
5Oy
Cascais Maalio
Setubal
m

Portim "4
ks Q AFOmIGHIE
Ligos

Sanl
Ban

(=

acts as a range extender

deigmen | Poac

Pontevedra
<

Vigo

o
Eﬂolra'/—‘)
Ve oo nrauqum;{’_

Ourense
°

Castelo
Braga

a Shpeat

Pedroso

® o

A Covilha
Fiqueira,
daFor” =
Nl 4 e

Caria
@ Casiek:Branco
Portugal
9 ]
Caldas da 3
d -
R Sy Pomaiegre X
Torres Vedias
o
223 me
1 s?duam
& = enza Mlmend
Cascals Montin o
setbal s
Zal
otz |
&
Huelva
Portimin L gl |
] o~ ATBmORtE
Ligos = Sanli
garra

CEfiA



Portugal: an overview

charging profile

DistribuigSe Transacges por Banda Energia Consumida Distribuigio Transacgbes por Banda de Potancia
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where to next?

technology

nsterng doto Fom mwisslametors.com

120 kW and beyond




where to next?

technology
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Daimler, BMW partnering up on wireless charging
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Elerctncrcar group Better Place files for
bankruplcy
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flexible and user friendly

where to next?
integrating e-mobility with urban
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where to next?

interoperability

ehiobility IGT Interopecabilly Innevation Group

o) eon HUBJECT  Schneider ICT interfaces,
Renaur @ SIEMENS application level
~chargepoin+ @BELECTRIC orivE e protocols and
- smartla s
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where to next?

intelligent, connected, home / fleet management

sma rt HOME MOBILITY DEVICE
Th HMD is a smart energy dewcepemanen[ly
ted rnahim It raal1m || g m with

ngot'):lllty e g The EV is challenging the
starts Msﬁ”‘* historic paradigm of the
ome - “eEeEE electric sector:

— Doubling average
consuption, yet an
itinerant user

— EV pushing for
decentralized energy
management: charge,
store, manage, sell

— “Utility centric” vs.
“user centric” models
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where to next?

policy drivers

Interoperable market
place (ability to select
energy provider and
access any EVSE)

Clearing ensured by

electric mobility

clearing house

— B2B / B2C business
clearing

— Integration with grid
mgmt

Home / fleet charging

— Pre-installation ready

— Possibility to choose
electricity provider in
private locations
independent from POD

Transition phase until
11th.Dec.2014
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“appropriate number of recharging points accessible to t_he public should
be installed, in particular at public transport stations, such as
port passenger terminals, airports or railway stations”

“contribu.te to the stability of.the eleci.:ricity system by recharging
batteries from the grid at times of low general
electricity demand”[...] “enable electric vehicles to feed power

from the batteries back into the grid at times of high general
electricity demand”

“competitive market with open access to all parties
interested in rolling-out or operating recharging infrastructures”

“recharging points accessible to the public shall also provide for the
possibility for electric vehicle users to recharge on an ad hoc
basis without entering into a contract with the
electricity supplier or operator concerned”

“ensure that the legal framework permits the electricity supply fora
recharging point to be the subject of a contract with a supplier

other than the entity supplying electricity to the
household or premises where such a recharging point is located”

CEfIA



electric mobility infrastructure

(some) key challenges

Link energy mgmt with
greening transportation

fostering use of renewable energy

No “one-fits-all” models

different value to different stakeholders

User-centric business

environments
electric mobility + parking + public
transportation + shared mobility + ...

Gradual adjustment of
supply to demand

and phasing-out of public investment
driven models

Interoperability
utility model vs. P2P vs. marketplace
approach; consolidation of clearing houses

Sustainability: innovation and

creativity

new business / service models
phase-out of public incentives

Flexible, intelligent solutions

public, home, fleet, sub-metering
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