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e-MOTICON context: energy & transport

Open question on the role of e-mobilitg on:

e LOW carbon transport policy

 e-mob scenario (EV, freight, LPT)

* e- mob charging scenario (EV, freight, LPT)
* Impact e-mobility on the EE

* Technical standards (E-CS type)

 Smart grids

* V2H

 V2G

European Regional Development Fund
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e-mobility and electric sector
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EV and electric grid: opportunities
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EUROPEAN REGIONAL DEVELOPMENT FUI

e-MOTICON coherences with European rules and vision on transport, energy & environment

A

EUSALP

EU STRATEGY FOR
THE ALPINE REGION

e, o

TEN-T The Core Network Corridors Alpine Convention

Paris agreement - Climate and Energy Package 2030 Effort Sharing, COM(2016) 482 final - European Directive 2009/28/EC - Regulations
510/2011 and 333/2014 on CO2 emissions - World Harmonised Light Vehicle Test Procedure -
White Paper 2011 on Transport -Green Paper on urban mobility, 2007 - 2014/94/UE Directive on Alternative Fuels Infrastructure - “Towards

clean and smart mobility” - "European Strategy for Low-Emission Mobility"
European Regional Development Fund
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e-MOTICON coherences with European rules and vision on transport, energy & environment

Key words
Energy efficiency,

local renewable energy public and private sectors,

EUSALP AG9

* 3
[ ]

reduction of energy consumption in the housing,

mobility sector and in small and medium enterprises.

Objectives:

Setting up an Alpine energy efficiency cluster

(cohoperation&innovation in housing and mobility

sectors)
‘Greening the Alpine infrastructure’ (energy

efficiency in the building sector- assessment tools)

Alpine renewable energy cluster (ecological,
economical and land use issues)

Actions

Estimates of external costs in mountain areas
EUSALP Energy Survey

Grey energy assessment in construction/ Alpine
construction materials

Greening the Alpine Infrastructure / Building Sector
Compilation of an overview of smart grid activities
and projects in the member regions

Defining the Remaining Potentials of Renewable
Energies in the Alpine Region

EUSALP energy collaboration platform

Network for the Promotion of local Energy
Management Systems (EMS)

Enhance Energy Efficiency in Alpine Small and
Medium-Sized Enterprises

EUSALP energy observatory

European Regional Development Fund
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e-MOTICON

e-MObility Transnational strategy for an
Interoperable COmmunity and
Networking in the Alpine Space.
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WHY e-MOTICON ?
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Low and inhomogeneous deloyent of electro mobility (e-mobility)
characterizes Alpine Space

One reason for the inadequate diffusion is low
interoperability of E-CS
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Support Public Administrations
in ensuring homogeneous
development of e-mobility,
deploying an innovative
transnational strategy of
Integration among spatial
planning, innovative business
models and technologies,
sustainable mobility patterns,
energy efficiency instruments
and policies enabling large
diffusion of E-CS and wider
interoperability.

The objectives
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How e-MOTICON wants to help e-mobility deployment?
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How e-MOTICON wants to help e-mobility deployment?

Tools (e-MOTICON out
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STRATEGIC TACTIC

OPERATIONAL

Regional Action Plans

Strategy for Alpine Space

for Alpine Space

X004 A1LIHM

Guidelines

To be

IMPLEMENT
VERIFY DESCRIBED

European Regional Development Fund
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e-MOTICON FIRST RESULTS
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State of the Art

Policies to support e-Mobility
GER AUT SLO ITA

National funding for
EV purchase
Regional / local |
funding for I
purchase

National fundina 1
E-CS deploymer
Regional /
funding for

GER  AUT SLO ITA

deployment National government X X X X X X
Benefits on taxe -

Vehicles’ labellii REQIPHEI ar"_:l_ local X X X X X X

Free access | Public Authorities

restricted areas c

Free parking (| @rid operators

oy o> Pl Electricity producers

Green Fl and electricity X X X X X X X
Procurement .

Help  desk | providers

municipalities | padjcated firms X X X X X X

Public fleets of |

Information to t\| charging | | | | | | |

public T P

Promotion of e-

mobility services X KIWHI X

Buildings equipped
with E-CS (EV

| P T —— e - ol md I -

evelopment Fund

xx‘x‘x‘x‘x‘



RSE

Energetico

State of the Art

SWOT an

-
- Bis
in
- 5h
dil
- Gr
- Su

SWOT analysis for the policies

interreg H
Alpine Space
—@E-MOTICON

EUROPEAN REGIONAL DEVELOPMENT

WEAKNESSES

of the national

commitment
governments and of the regional/local

- Strong

The Alpine Space countries do not
contribute to the deployment of E-CS and

SWOT analysis for the interoperability and the localization

WEAKNESSES

- MNumber of E-CS already installed and
operated

- Some of the interoperability platforms
are European big players

- QOverall coverage of the Alpine Space

- Interroaming agreements at the Alpine
Space and at the European levels
between the interoperability platforms

- =~ - e ]

A lot of low-charging power E-CS (3kW)
Lower concentration in the rural areas
Several sockets and standards at the
moment

National framework for the deployment
of E-CS

Competition between the interoperability
platforms in the Alpine Space
Lack of (future) transnational

£ L | || [ T _ L
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STRATEGY & REGIONAL ACTION PLANS
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The route from SoA weaknesses to a common approach/solution: Survey Results

Project Term Vision - Final User

M [taly M Austria MSlovenia M France M Germany

Widespread charging  Multimodal hubs with  Non-mobility services  Platform to find e-CS Supra-regional E-CS access without  Direct roaming among  Roaming through a
network (low- TPL and rail at E-CS and get information mapping tool contract service providers common
populated areas) platform/marketplace

nnnnnnnnnnnnnn
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Strategy

Supra regional (Alpine Space) strategic pillars:

#1 — Define the best possible roles of pas

#2 — Set common minimum rules on infrastructure access
#3 — Complete the minimum infrastructure

#4 — Adopt an integrated, supra-regional mapping tool

#5 — Empower communication among public authorities

#6 — Guarantee synergy among private and public transport
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Strategy & Pilot action
STRATEGIC PILLARS PILOTS

/ e-HUB platform and help-desk for PAs
Define the best possible roles of PAs : ; APP for multimodal transport (e-Trail 1-Austria)
Y 4

Roaming analyses by PAs PoV (e-Trail 2-France)

Set common minimum rules on

infrastructure access ICT Platform for mapping and usage analysis

(e-Trail 3-Veneto)

Complete the minimum infrastructure

P/' Map and Dictionary of infrastructure (e-Trail 4-Germany)

Adopt a supra-regional mapping tool E-CS Interoperable network (e-Trail 5 =Slovenia)

Empower communication among PAs Charging pattern analyses ( -Cairnthia and Veneto)

Survey for E-CS planning ( -Rhone Alps)

Guarantee synergy among private and
public transport Charging infrastructure in Industrial Areas

( -Germany)
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STRATEGIC TACTIC

OPERATIONAL

Regional Action Plans

Strategy for Alpine Space

for Alpine Space

X004 A1LIHM

Guidelines

To be

IMPLEMENT
VERIFY DESCRIBED

European Regional Development Fund
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Regional Action Plan

RAP
Tactic doc (intervention plans) for each region =
to positively contribute to the
achievment of the transnational strategic
pillars, by means of a coordinated

approach in Alpine Space. ’

"
Five Regional Action Plans (one for each g '
country), but: 4 S enf®
e Common framework, 4
e« Common approach

* Link & sinergies
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Regional Action Plan

Common approach:

Common methodology:

. Definition of area of intervention
. Definition of objectives

. Identification of actions

Action description according a | -

unique scheme

Check of coherence with
upper/lower admin., SH and
other RAPs

Common methodology 1{o]§
priorization (MCA), monitoring,
evaluation

[l ~‘~
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STRATEGIC TACTIC

OPERATIONAL

Regional Action Plans

Strategy for Alpine Space

for Alpine Space

X004 A1LIHM

Guidelines

To be

IMPLEMENT
VERIFY DESCRIBED

European Regional Development Fund
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Guidelines | lesl-nmrnoncon

Which tools?

* Checklists

* Planing tools

* Funding hints

* Lists of providers and
installation companies
(regional)

a “short” guide tailored on PA
prospective, containing different tools
(recommendations, Lessons learnt, use
cases, best practices and format) to
foster PA to plan a transnational and
interoperable e-CS network

>>>National/regional
adaptions/versions needed

Key Elements

Lessons learnt > in e-MOTICON Pilot Activities and from outside
Best practice > in e-MOTICON Pilot Activities and from outside
Tools > Tool Box
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PUBBLICA AMMINISTRAZIONE
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HOME  HOSMATIVA  MODULISTICA  PUBBLICAOON]  SERVIAOMUME  LINK - CONIATT

i1 Contributi scualabus HOME = MOBIL |A ELE] THICA
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WPT4 — TRASNATIONAL COMMUNITY _ErmoTicon

Networking Tutorial for Public Administrations MEMORANDUM of UNDERSTANDING
Webinar

Tutoring y
Videos

Site Visit

Practical Cases /Best Practice
Presentations

Interactive questionnaire /
Game

Gaming

Comic strip / Video

Meeting with municipality
Online interactive training
course

European Regional Development Fund
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...50, please, join our trasnational community!
http://www.e-moticon.eu/

European Regional Development Fund
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Thanks for your attention

JIn 15 yearrs, masne
wsed for cars than § THOMAS

. ALVA
fou Light... L EDIsON )

cristina.cavicchioli@rse-web.it

European Regional Development Fund
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ITALIAN 2030 SCENARIO FOR E-MOBILITY

10 MILION ELECTRIC VEHICLES AT 2030: WHICH IMPACT?

2 milions FULL ELECTRIC VEHICLES (BEV)
8 milions HIBRID PLUG-IN VEHICLES (PHEV)

18.000 _

16,000 [ | I T R R O A T N A e e P e e e e
m BEVi (AT ol R I R A I T N A R D A D P N A e e
m PHEV1 2000l | L L L L L L L L UL 1 1
BEV2 £ 10000 | | [ I A R A O N A I |
m PHEV2 " eooo| | | -
o000 | | | | bt i
4000 | | | I O R I O O A e .
2000 | | I O O A A e .
o

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
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10 MILIONS ELECTRIC VEHICLES AT 2030: WHICH IMPACT?

ADDITIONAL ENERGY REQUEST TO THE GRID:
~19 TWh/y
(<20% of Italian electric demand)

—+ with gy —o— without
390

380
370
360
350
340
330
320 -
310

300 | | | |
2005 2010 2015 2020 2025 2030
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IMPACT ON CO2 EMISSIONS

* Anincreasing in electricity production needed to feed the new EV at 2030 gives an
increase in CO2 emissions in the electricity sector of di 8,2 Mt

 Considering an average emission rate of internal
combustion replaced vehicles about 95 gCO,/km'Y,
their emissions should be about 10,4 Mt

* The emissions avoided by electric cars would
therefore be about 2,2 Mt

(1) EU emission target for new caars at 2021
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EUROPEAN REGIONAL DEVELOPMENT FUI

EV consumptions?

50 km/day
240 day/y
12.000 km/y
160 Wh/km

1.920 kWh/y

An electric car consumes as much as a three people family

By charging at home * the energy demand on the LV networks doubles

* We assume that a great percentage of the families can charge vehicles at home (in Italy this rate is about 64 % )

49
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EUROPEAN REGIONAL DEVELOPMENT FUND

The power grid is sized for demand peaks
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Uncontrolled charging accentuate the peaks
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1680
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EUROPEAN REGIONAL DEVELO!

It is necessary to manage the charging (public and
private) through smart grids
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Slow recharge on BT electric networks

Benefits by smart grid

The control system of a Smart Grid can increase at least 10 times the number of EVs
that can be recharged in a LT network, without reinforcing the network

Produttore - Consumatore
di energia elettrica
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* energy demand at the "average" service
station: 1.2 GWh per day

* direct connection to the city MT networks
(power of about 200 kW)

* need of storage systems (about 250kWh)
for connection to the LV networks (power
required abOUt 60kW) Impianto di ricarica veloce con polmone

250

200 ~

150 A

Energla

100

50 +

H Prelievo da refe @ Accumulo ORichiesta oraria auto eletiriche |

54
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Stazioni di rifornimento
FCS: 139-141-142-144

carburante ai Nodi

Stazioni di rifornimento

carburante. Nodi ricarica
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An answer could be
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Interoperability
EV- e-CS e-CS - Backend Backend - Backend Backend — National
Platform

"
[“°Tanme |En\

* Plugs ¥ Open question: :
* |dentification v ' Open question: Open question: all
Property Systems or Roaming?? _
 PWM (61851-1 OCPP?? g countries??
charging v -

managment)
56
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A specific definition has been given by the e-Mobility ICT Interoperability innovation group (e-MI3) in its report (2015)
“Electro-mobility, interoperability challenges” (cf. Appendix): “Interoperability is the ability to enable various systems to
work together”. The e-MI3 association then distinguishes the definition and adapts it to the various stakeholders’
situation:

*  “For the e-mobility market, interoperability leads to non-discriminatory e-mobility services, such as charging and
navigation, and makes it available through-out a defined territory [in the case of the e-Moticon project, the Alpine
Space] without limitation and with a coherent service quality level at an optimized price”.

*  “From customers’ point of view, interoperability is the ability to use the Electric Vehicle Charging Infrastructure
wherever it is located, whichever EV the customer uses, whoever operates the charging Point. To meet these customer
requirements, the ecosystem has to provide features that can be segmented in four groups:

* Charging points technical features (authentication media, plug and socket compliancy ...)
* Charging points functional features (markings, how to use ...)

» System (system interconnection, data exchanges ...)

* Business & legal features (roaming agreements between operators ...)".

*  “From an operator point of view, interoperability is the ability of an e-mobility service provider to deliver its own
services (search and find, charge, book, etc.) to its customers, using the infrastructure of any charging operator under
the umbrella of a B2B (business to business) relationship at negotiated prices”.
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#2 COMMON MINIMUM RULES ON INFRASTRUCTURE

Main topic: interoperability and roaming

 There is the need to ensure a “first level of interoperability” (mapping & ad hoc pa.)

* set up National official databases for publicly accessible EV recharging points.

* Itis mandatory that electric vehicle users can recharge on an ad hoc basis without entering into a
contract with the electricity supplier

 Pre-arranged contracts and related roaming functionalities are a “premium” solution for
final users

* Reservation, flat tariffs, special discounts, fidelity programs, other “Mobility services” (vechicle sharing,
vehicle rental, integration with TPL, info-traffic,...), Demand Response or V2G functionalities.

* It will be interest of e-mobility service providers to look for an agreement on roaming
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Definition given by the e-Moticon project :

“a characteristic of a product or system, whose interfaces are completely understood, to work with other products or

systems, present or future, in either implementation or access, without any restrictions”. The definition deals with two

main levels (two “main domains”):

* The “technical level of interoperability” focuses on the physical charging infrastructure (connectors and plugs), on
the access to the E-CS, such as the authorisation and the payment, and on the access to the E-CS information from
the distance.

* The “systemic level of interoperability” with the five steps described in Part B — Business models analysis: finding,
informing, reservation, payment, and roaming.



STATE-OF-THE-ART FOR THE PLUGS AND CONNECTORS
3 basic options for recharging an electric vehicle:

* wired

* wireless by means of induction,

EV CHARGING STANDARDIZATION

CEN-CENELEC eMobility Coordination Group from 2010
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IN 2014 Directive 2014/94/EU concerns “electric recharging points for motor vehicles”, topic which is of

particular interest of the eM-CG.

In March 2015, CEN and CENELEC received a standardization request (M/533 - Commission Implementing
Decision C (2015)330) on the implementation of the above directive 2014/94/EU. The coordination of the
‘electric supply' part of M/533 has been allocated to the eM-CG.

by swapping its batteries.

For wired charging, two options :

e AC-Charging with alternating current (AC) is
used for conventional and semi-fast charging
at homes and offices, and at the majority of
public recharging stations.

* Direct current (DC) is used for fast charging
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Standards for the wired charging of electric vehicles (Nationale Plattform Elektromobilitat 2017)

Conductive charging system EMC requirements for

s
[— general requirements ] [external charging system

IEC61851-1 IEC 61851-21-2

charging infrastructur
IEC 60364-7-722

mode 2 charging

DC wallbox

IEC 61851-2
AC charging CRI2

station

DC charging IEC 61851-1

station
IEC61851-23

connection to the
power supply
1SO 17409

Requirements for the

EMC requirements for
on-board charger

interreg H
Alpine Space
—@E-MOTICON

EUROPEAN REGIONAL DEVI
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FUROPEAN UNION

* an AC charging method from
-0f- - houszhold sockst/outlsts
State-of-the-art for the plugs and connectors vode1 | I @ ok L b

i vided with an RCD
Charglng mOdeS provi with an

+ 1.2 or 3 phase charging with AC

) - upto 32 A
. *» Charpging cabls iz aguippad with
I I s £n in-cable control box (TC-CEDN

Aode 2 which includas control and safay

o1 R Gt o P o related functionalitiss such as

rastriction of the charging currant

» IC-CFD provides extendead safsty
functionalitizs as moda 3

»  AC supply from a dadicated EV

socket-outlst or connactor
- *» 1.2 or 3 phase charping with AC
upto Ix63 AorIxT0 A

Mode 3 4 *» Extendad safaty functionalitias
= Continuous protective =arth

conductor continuity chacking
Mo proper connaction, no voltags

» Extsnded control possibilitiss
{2.g. controlling the

* charging currant)

* Faading back electricity from
VI,

» DC charping from an sxtammal
= - .
Mode 4 * Fixed chareing cable in a

charging station

* Enables flaxible and controllable
charging with 30 kW (futurs
developments up to 150 -330
LW,
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STATE-OF-THE-ART FOR THE PLUGS AND CONNECTORS  |Charsise| Plug/comnectort . ctrintics
e artaral] tion Chara
Mon desdicatsd power
sockat
. i Powrar (AC) : 2-3T7EW
Charglng mOdeS & plugs Mode 1 Sehuko, Hb of phasas: singla phasa
(EC 60884 Imax: 10A /16A
Vmax: 220V
Hb of pins: 2
MNon dadicatsd power
sockat
i Powar (AC) : -3, 7TEW
Mode 2 Sehuko, Hb of phasas: singls phass
(IEC 60884) Imax: 10A /164
Vmax: 220V
Nb of pins: 2
Powar (AC) : I- TkW
of phasas: Singles phasa:
Type 1 T Yo
(IEC62196-2) Venax: 250V AC
Nb of pins: 3
- Powar (AC) Nb of|3,7-43LkW
phasas: Single phasa/Thras
Charging | Plug/connector . . Typal phasas
modes | (standard) | Dustration Characteristics (EC 62196-2) Lmex: p to 104 /63A
"max: 250V .
f pins: 480V ACT
Power (DC): 50 YW DC (futura Mode 3 %Ili‘.if{f::l ] 17 W
o system: up to 350 oM ; -t
CCS - Combo 2 Tmax: EW) Tvpe 1A b of phases: Single phase
(IEC 62196-3) Vrmax: up to 125 A "I-:Eéf:-:-"lgﬁ--z':l Imax: 164A
Communication up to B30V “ = = Vman: 150V AC
Mode 4 protocol: DIN 70121 Mb of pins: 4
Power (DC): 50 kW DC (future ) 3743 EW
_ - systm: 150 kW) Power (AC) : Single phasa/Thrss
mp A :?w: up to 125 A Twne 3C Nb of phases: ]:I.-E._; T
(IEC 62196-3) fmax up to 500 V DC IPE ﬂ Imax: Tea -
Communication CAN (IEC 62196-1) ' e 16A  32A 63A
protocol S 250V /480V AC
Hb of pins: -



Ricerca
Sistena
Energetico
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Charging times

Charging time for 100 km of BEV range | Power supply = Power

6-8 hours

3-4 hours

2—3 hours

1-2 hours
20-30 minutes
20-30 minutes
10 minutes

Single phase
Single phase
Three phase
Three phase
Three phase
Direct current
Direct current

3.3 kW
7.4 KW
11 kW
22 kW
43 kW
50 kW
120 kW

Voltage

230V AC
230V AC
400 V AC
400 V AC
400 V AC
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Max. current
16 A
32 A
16 A
32 A
63 A

400-500 V DC | 100-125 A
300-500 V DC | 300350 A




