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1 Executive Summary: Green eMotion D3.1

1.1 Introduction

The Green eMotion WP3 Deliverable D3.1 provides a business analysis for the description of ICT
marketplace relevant business scenarios, thus including best practice analysis and stakeholder analysis.
Also, this document presents an identification of critical success factors for the effective deployment of
services that can sustain EV mass rollout, without jeopardizing electric mobility business during the very
first part technology curve.

This task sets the stage for further work in WP3 and its indications will lead to the architecture definition
and systems design in the subsequent tasks. Before designing and implementing Green eMotion’s ICT
systems, a thorough analysis of previous electro mobility demonstrations and their IT approaches was
performed to leverage the lessons learned by them. On this way, a Best Practices Analysis has been
undertaken to gather and analyze data and lessons learned from previous electro mobility demonstration
projects and studies related to previous chosen ICT solutions. A survey on the expectations of internal
and external stakeholders ensures that no requirements are missed, producing a holistic goal definition
on the system. In the last subtask, the business scenarios are described in which the identified
stakeholders interact and use the ICT services, providing detailed per-stakeholder requirements on the
Green eMotion’s ICT systems.

1.2 Review of Existing E-Mobility Projects

One important source of information are previous projects. The experiences and lessons learned are
essential components of the business analysis. With help of these, a number of conclusions could be
drawn.

In terms of the project's main goals, G4V is the only project exclusively focusing on the effects on the
energy grid stability that can occur with a mass scale EV roll out. All the remaining demonstrations aim to
develop the needed infrastructure: the charging infrastructure and related ICT systems.

With regard to the demonstration’s target groups, there are differences as well: Although most
demonstrations focus on the private EV use, with Future Fleet there is another project specifically
focusing on the opportunities of EVs as company cars. Since Green eMotion is expected to cover both
scenarios, private and company driven EV use, experiences gained through Future Fleet can be used as
well.

Regarding the energy sources used in demonstration projects, two different approaches can be found:
While G4V and e-IKT aim to fit their charging facilities into existing grids, for instance MeRegioMobil ,
EDISON and Future Fleet try to only use renewable energy sources for their proposed infrastructures.
Since there are essential differences in energy supplies among the participating partners and the energy
grids they are working with, Green eMotion in the end should be able to support both kinds of energy
supplies as well as different setups resulting from them.

Another differentiation that can be conducted between the presented projects is assessing the
demonstration dimensions. In some aspects large scale demonstrations (e-IKT, ELVIRE or G4V) appear
to be more important since the project shall lay the cornerstone for a pan-European e-Mobility
infrastructure. However due to their specific research focus for other aspects the results from slightly
smaller demonstrations (MeRegioMobil , CROME, Future Fleet or EDISON ) appear to be important as
well.

Beside those projects analyzed in detail the document also considers several others projects if detailed
information was available, These are: E-Mobility (ltaly), Mobi.E (Portugal),SAVE (France), E-Dash:
Electrical Demand and Supply Harmonizing for EVs , Klébér (France/Germany) and E-Moving.
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1.3 Conclusion from the Stakeholder Analysis

Another essential source of information to enable convenient pan-European charging is the project
partner’s experience regarding e-Mobility infrastructures, as well as related processes and requirements.
In order to provide a high level of clarity and readability, the following results from the Stakeholder
Analysis are separated into three different groups: Utilities, Automotive OEM and E-Mobility Service
Providers, which in this case are represented by Better Place which appears to be very advanced in the
field of electro mobility.

Utilities

Results that can be drawn from the utilities’ interviews are that every interviewee decided to have bilateral
agreements with their demonstration project partners in order to enable roaming between the different
partners’ charging infrastructures. Identification and authentication is realized in two different manners:
While Endesa and Enel use centralized systems to manage the communication between different
parties, EDF stated that customer data is stored on every partner's databases. Independent from the
different solutions, parties involved needed to agree on standardized IDs.

With regard to agreements on standardized ID formats the situation in Green eMotion is equal to the
partner’s experience. In order to enable roaming in a pan-European context, standardized IDs used by all
parties involved is crucial in order to successfully identify customers in a roaming scenario.

But regarding the underlying system architecture some modifications need to be undertaken: While
partners chose to have bilateral agreements with their project partners in ongoing demonstrations, in the
pan-European context it appears to be impossible to require all parties to have agreements with every
other party participating in the e-Mobility environment. On this way, a European Market Place could help
to reduce entry barriers to potential small service providers or utilities such as Stadtwerke or
municipalities.

Automotive OEM

From Automotive OEM perspective, a coherent European approach for a common market place is seen
as a key prerequisite to enable a mass scale, European-wide EV introduction. In the course of that, the
OEM business model concerning electric mobility requires that the customer contact is brand orientated
specific (via e-mobility provider platform) and not directly via the Clearinghouse.

In order to provide the required interoperability to all project stakeholders, the interactions, processes and
communication between Marketplace stakeholders need to be described in detail. On this way, European
standards could be established as well as a contractual framework to address the question whether in the
future the access to the EVSE is possible under existing grid regulations or a separate regime for 3" party
access is required. Another important aspect for the definition of a Business Scenario is the underlying
business model of the Marketplace and/or Clearinghouse.

Another key issue to Automotive OEMs is to provide basic mobility services to European customers from
an early project phase. Therefore, just one access regime to a variety of proprietary solutions driven by
demonstrations and industrial deployments should be deployed, without customers being forced to have
contractual relationships to a multitude of service providers.

At last, combined parking and charging is seen as a key driver for growth especially in urban areas. After
the initial project phases (approximately after 2013) quick introduction of value added services should be
enabled in order to support a mass market development.
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EV Service Provider: Better Place

Analogously to the utility companies interviewed, to Better Place ID standardization is a key issue that
needs to be addressed in order to successfully enable roaming processes involving different
stakeholders. In addition to that, from Better Place’s experience the question needs to be addressed in
which way delay in communication processes should be solved. To them, one possible solution would be
the European Clearinghouse providing all relevant customer information prior to the charging. Another
solution would be to start charging regardless if all customer data was checked successfully or not and
keep charging for a certain period of time till all relevant data is transmitted.

At this point the question needs to be addressed, whether this approach conflicts with corresponding
national specific energy laws and who will have to pay for the amount of energy charged if the customer
was not allowed to do so.

1.4 Critical Success Factors

Considering all factors collected from previous and ongoing projects as well as partners interviews, a
number of key issues can be turned out which were mentioned by the majority of partners and which are
subject to other demonstration projects.

First of all there is the standardization of customer IDs and charging spot technologies. These aspects
appear to be very obvious since these prerequisites need to be met even if only basic charging services
need to be provided in a roaming scenario. In order to fulfill these requirements, there are already
standardization processes taking place. For charging technologies there is to mention the 1SO 15118
which was already stated by the OEM Manufacturers.

With regard to the customer ID standardization the e-IKT project appears to be very advanced, discussing
different formats of IDs that enable stakeholders to reliably identify not only customers themselves but the
country they come from and the services providers they belong to.

Another key interest is the establishment of Market Place services which are expected to help generating
new business models to the project stakeholders. This task will be conducted in further work packages
when it comes to defining the scope of the Market Place and Clearinghouse, i.e. T3.2, T3.3 and T3.4.
Another important aspect in the course of an EV mass market introduction is energy demand forecasting.
When considering a high number of customers to be charging for instance during the night in their private
households or during working hours at their company’s parking lots, the additional energy demand that
needs to be covered by utilities could significantly influence the grid in terms of stability and local
availability. Therefore, intelligent and flexible charging as well as demand forecasting methods need to be
developed. At this point the Market Place could provide an essential benefit when it comes to collecting
charging data und analyzing charging habits.

At last, the architecture that is to be developed should take into account existing demonstration project
solutions as it should follow a bottom up approach, leveraging existing solutions. On this way, the
architecture should not replace so far developed solutions but to provide a new layer that connects
different approaches without making others obsolete.

1.5 Business Scenario Description

A number of business scenarios were identified for the Green eMotion Marketplace and Clearinghouse.
These fall into the following five categories

C = Smart charging
S = Service handling / management

R = Roaming
G = Regulation
O= OEM

E = Energy

In Table 1, the scenarios that have been defined in the framework of WP 3 in Green eMotion are valued
with a priority, ranking from 1, highest to 3, lowest priority.
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Category Business scenario Priority

Charging a. at home/ b. semi-publicly / c. publicly

Differentiation of customer contracts, SLA- Check

Mono-directional control of charging
Bi-directional control of charging (V2G, V2H)
Marketplace: buying, selling, routing

Service detail records for accounting and billing

S B2B contract management

Service provisioning/registration/life cycle management

Standardization of interfaces, messages (for remote customer service)

B2B partner management

Roaming both between EVSE operators and between countries/regions

R Authentication (for all kind of services) -> contract

Validation of contracts (from, to, scope, tariff info, ...)

Core driver scenarios (best charging, reservation)

o Additional value added services (analytics and reporting, eco-routing)

Innovative services (advanced charging, maintenance)

Grid related value added services (Congestion management)

E Energy trading value added services (VPP, imbalance)

(S | I T FO R | I N T e T e Y I G G G LSE SR SR

Energy retail value added services

Table 1: Business scenarios defined for GeM WP 3

Detailed information on the different Business Scenarios can be found in Chapter 4 of the
GeM WP3 D3.1 Deliverable.

1.6 Outlook

With Green eMotion, the next step for enabling a successful mass-scale rollout of electric mobility all over
Europe can be undertaken. Learning from GeM partners and other European demonstration projects, the
consortium is well set to deploy an (ICT) system architecture that provides not only basic charging, but as
well roaming and the basis for added-value services and new Business Models. With help of this, an
important incentive can be offered to further strengthen consumer awareness of and demand for electric
mobility solutions.

2 Introduction

ICT is seen as the key enabler for electro mobility to reduce the technological disadvantages by offering a
multitude of basic and advanced services to the driver. Without integration efforts the usability for the end
user may be regionally limited and offerings of advanced services may be decelerated due to barriers to
realize economies of scale. Based on these assumptions the major aim of the GeM work package is not
to build up a complete new solution but to evaluate the existing ones, integrate best practices and to
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develop missing components. The European-wide Marketplace for electro mobility services to be
developed should include:

Interoperable processes for billing of energy

Value-add services, e.g. reservation or navigation services, parking or “Green Routing”

The Marketplace will be an open architecture based on common standards and protocols and well-
defined interfaces. Furthermore, a strategy for service enablement, rollout and mass-adoption will be laid
out.

One important pillar of Green eMotion is the design and test of a Marketplace which will connect all actors
of the system and facilitate the exchange of information. The Marketplace then should enable a high
number of services for suppliers, service providers, grid operators as well as policy makers and is
therefore an important prerequisite to offer a higher value to the customer and intelligent efficient
functioning of the future market.

One of the main features of the Marketplace will be a European Clearinghouse concept which — similarly
to the GSM mobile phone services — will enable barrier free charging for electricity customers across
DSO and country boarders in Europe. Roaming is only one option to achieve this goal, other options such
as 3rd party access need to investigate as well.

The Marketplace will support interoperable processes for billing of energy and value added services. The
architecture will be an open platform with common standards and protocols and well defined interfaces.
The Marketplace is intended to deliver the following benefits:

Consumer convenience for EV-users

o By enabling various driver services e.g. as various charging fees, incentive structures and
payment options

0 By enabling charging options for vehicles travelling beyond DSO and country boarders, e.g. as
roaming or 3rd party access

New services for market actors; examples of possible functionalities are:

o Reduction of costs of installing and operating in-home and public charging spots through open
platform integration and scale economies for EV specific business processes

o Support intelligent transportation systems and innovative fleet management

Operation of electricity grids and integration of RES; examples of possible functionalities are:
o Enable local energy storage and demand shift capability

o0 Minimize impact on utility grid infrastructure due to localized charging concentration

0 Support integration of larger shares of RES

0 Support generation driven demand instead of demand driven generation

The overall approach in this project is to provide interoperability between existing or new services in order
to generate added-value and build confidence in the reliability of services.
Green eMotion project will establish a Marketplace for electro mobility providing:

A platform for different partners (vehicle manufactures, Utilities, Technology, Value-Added Service
Provider, Cross Marketing) to exchange information

Multiple basic and value-added services for customers and partners in the European demonstration
regions (e.g. end-user helpline, fleet management service)

A European Clearinghouse (e.g. roaming, 3rd party access for charging infrastructure)
Environmental services supporting the EU green agenda

Support for short, long distance (...need to be defined...) and cross-border driving

Open standards for interoperability with integration of current demonstration projects

A seamless information flow between vehicle, infrastructure, Marketplace and service provider
Information services to various devices
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The Green eMotion marketplace from an ICT perspective
... is a Service Broker for Business to Business (B2B) EV services
— All stakeholders in the ecosystem offer their services on this market place platform
— The marketplace platform offers core services that are needed across specific value
added services
— Service provider can use already offered services to enrich their own services
— Similar Value added services can be aggregated in the market place
* e.g. “FindAvailableChargingSpot” services are offered by several providers
owning charging spots — other value added services access the whole set of
offered services to offer their customer a service to find the next available
charging spot nearby
... consists of 3 service categories:
— Core Marketplace Services: basic services that are required to run the platform and
services that are shared and used by the value added services
— Clearing House Services: to enable barrier free charging for electricity customers across
Europe.
— Value-add Services
... must ensure interoperability between existing or new services in order to generate added-value
and build confidence in the reliability of the solution

Through establishing a Marketplace for electro mobility the entry barriers for customers and service
providers will be significantly lowered. In consequence the confidence for driving a (for the time being)
distance limited EV and the convenience for using the whole Marketplace will be ensured.

Green eMotion will connect ongoing regional and national electro mobility initiatives leveraging on the
results and comparing the different technology approaches to ensure the best solutions prevail for the EU
market. The Marketplace will enable the different actors to interact which allows offering new high-value
transportation services as well as convenience in billing (EU Clearinghouse). Furthermore, Green
eMotion will contribute to the improvement and development of new and existing standards for electro
mobility interfaces. The ICT solutions will deliver input for international standards and focus on data
security and privacy.

WP3 will define the basic information technology mechanisms to enable mobility for EV and support the
requisite business processes:

Provide the ICT infrastructure to enable a Marketplace including the Clearinghouse
Deliver initial high value Marketplace services

Definition of the basic transactions which enables and performs the information flow between all
parties involved - from vehicle / drivers to service partners and back

Deliver a mechanism to monitor green / carbon impacts as a service
To allow for that the following topics must be considered:

o Definition of the operating model of the Marketplace

o Definition of standards for the information flow

o Definition of the technology infrastructure for the Marketplace

All topics will be aligned with the other work packages

This document provides a business analysis for the description of ICT marketplace relevant business
scenarios, thus including best practice analysis and stakeholder analysis.
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Also, this document presents an identification of critical success factors for the effective deployment of
services that can sustain EV mass rollout, without jeopardizing electric mobility business during the very
first part technology curve.

This task sets the stage for further work in WP3 and its indications will lead to the architecture definition
and systems design in the subsequent tasks. Before designing and implementing Green eMotion’s ICT
systems, a thorough analysis of previous electro mobility demonstrations and their IT approaches will be
performed to leverage the lessons learned by them. On this way, a Best Practices Analysis is undertaken
to gather and analyze data and lessons learned from previous electro mobility demonstration projects and
studies related to previous chosen ICT solutions. A survey on the expectations of internal and external
stakeholders will ensure that no requirements are missed, producing a holistic goal definition on the
system. In the last subtask, we will describe business scenarios where the identified stakeholders interact
and use the ICT services, providing detailed per-stakeholder requirements on the Green eMotion’s ICT
systems.
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3 Best Practices Analysis

In the recent past, a number of different E-Mobility projects have begun working on solutions for mass-
scale roll outs of EV charging infrastructures. While some focus on developing infrastructures and the
appropriate processes that come with it, others aim to analyze the impacts of the mentioned projects on
the electricity grids or undertake simulations on different charging scenarios. This section provides an
idea of the different projects and the stakeholders involved. Subsequently, best practices or lessons
learned by the project partners will be indentified in order to give a recommendation to the Green eMotion
stakeholders (see also the critical success factor in Section 4.4,

3.1 Review of Existing E-Mobility Projects

In the following, a list of major research and demonstration projects will be described in detail, with a
focus on the applied ICT infrastructure. All of the presented projects involve at least one Green eMotion
consortium members, reflecting the variety of approaches that are implemented by the project partners.

3.1.1 G4V

The Grid for Vehicles (G4V) projects focuses on first investigating and then optimizing the effects of a
mass introduction of EVs and PHEVs on electricity infrastructures. The project is therefore seen as a
prerequisite in establishing smart grids and efficient energy usage through EVs and PHEV. The projects
stakeholders and partners are depicted in Figure 1.

e B Simulation
Power Systems in == Enel
Europe | ' Consumer behaviour
VATTENFALL — "_-:;"EDF Imperial College
Business Models Lo Energy Economics
Energy utilities Scientific partners
Grid integration FONTH Demand response
——— CHALMERS Energy efficiency
Integration of RES 3
; & Regulative framework

Figure 1: G4V project partners and stakeholders

In order to acquire this, G4V developed an analytical method to evaluate the mentioned impacts on
electricity grids and a visionary “road map” for the year 2020 and beyond. This road map takes into
account all stakeholders involved in order to generating fast and openly available results. Figure 2 gives
an idea of the mentioned concept.

1 G4V - Grid for Vehicles consortium (2011): Analysif the impact and possibilities of a mass intmidum of electric and plug-
in vehicles, http://www.g4v.eu/about.html, retridv@8.08.2011.
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Figure 2: G4V road map to 2020 and beyond 2

According to the projects final conference on 30" of June 2011 in Brussels some main achievements
gained through the project are:

Charging Strategies should be flexible and adjustable to market penetration level of EVs. The
charging of EVs should be controlled including the needs and constraints of the DSOs. DSO has
to have observability and control of the system.

V2G appears to be not a profitable business at this moment. Unidirectional charge strategies
should be promoted first, while bidirectional strategies should be reconsidered for a large
penetration of EVs.

ICTs do not form a barrier for the integration of EVs. Its “utilization” to apply control strategies
may help to reduce grid impacts. Synergies with Smart Grids should be respected in the
development of ICT.

3.1.2 ELVIRE

This project brings together eleven partners from five different European and one non-European country
(Belgium, France, Germany, Spain, Sweden and Israel). Some project partners are:

Continental (as project coordinator)
ATB

Better Place

CEA-List

2G4V - Grid for Vehicles consortium (2011): Analysif the impact and possibilities of a mass intatidm of electric and plug-
in vehicles, http://www.g4v.eu/about.html, retridv@8.08.2011.
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Endesa Network Factory (ENF)

Erasmus University College

European Research Programme Consulting (ERPC)
Lindholmen Science Park

Renault

SAP

Volkswagen

As their main objectives ELVIRE aims to develop an effective communication and service platform to help
drivers to overcome range anxiety by better managing their EV charging and enabling them to locate
available and reachable charge spots and battery switch stations. On this way, the project aims to
develop both an on-board driver assistance and communication system as well as external management
services.

The driver assistance and communication system shall provide, collect and exchange information
between the service provider and EV user. The information covers forecasts about the remaining driving
range as well as status updates for all relevant infrastructures within this range.

External services with regard to electricity management systems will then process EV user data and
combine them with corresponding infrastructure information. With help of that, customers may in the end
choose between several offers regarding information, service handling and accounting from multiple
service companies.

Occurring privacy and security requirements are core aspects to the project as well.

Results that are to be acquired throughout the project:

Identifying potential business models to cover given typical scenarios

Bringing together both car manufacturing and supply companies as well as service experts,
independent research and development capacities and utilities

Demonstrating the effectiveness of the approach to gain a higher customer awareness and
acceptance regarding EV usage

Identification: ID cards will be issued by the users home EVSP. Better Place is therefore developing
project specific ID cards.

Billing services: The backend system HORST is responsible for both collecting and routing billing
information between all parties involved. Roaming functionality shall be guaranteed as well since charging
at different EVSE charging spots shall be possible.

Additional services:

Location based reminders

Smart navigation

Continuous monitoring on battery level, situation, charging spot/battery swap station availability
The exact payment means offered during the demonstration is to be defined by Better Place.

ELVIRE ICT Infrastructure

One major component in the ELVIRE project is the HORST back end system which can be found in
Figure 3. Services provided by HORST are

Checking for roaming agreements

Routing

Aggregation and retrieval of mobility services
Message routing
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Figure 3: ELVIRE ICT infrastructure — HORST context  diagram °

As shown in Figure 3, HORST aims to link the different EV service providers Control and Management
Centers (CMC) via HORST connectors which are in turn linked to the HORST central system. In addition
to linking single services providers, HORST may connect different EV Service Provider Networks. Since
this approach is optional, it is shown in lighter colors in the lower part of Figure 3.

While the central HORST system is accessible to all service providers and external service providers, the
HORST connector always belongs to only one EVSP and it can only be accessed by the HORST central
system. It can be seen as an abstraction layer to enable connections between different EV service
provider systems and the central system. Within this architecture approach, a number of issues and
advantages can occur:

Service Centralization
o Data sovereignty
Prices of roaming tariffs can be kept within the scope of EV service providers

3 ELVIRE consortium (2011): Deliverable D3300 of #BEVIRE project.
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Customer data may need to be anonymized
System stability/thread to attacks
One central architecture can easier be protected than distributed systems

Advantages to this approach

o Data/ function redundancy avoided

0 Less synchronization costs

o Efficient infrastructure management

0 System easy to maintain through standardized interfaces for EV service providers
Summary

o0 Trade-off between complexity/effort and data sovereignty
The proposed approach provides best solution to this trade-off

Electric Mobility Services Description

In the present paragraph a number of different e-Mobility services will be described and further explained
to give an idea of the particular functions. Therefore, the ELVIRE project partners categorize electric
mobility services into three groups: Driving Services, Energy Services and Generic Services.

Driving Services
In this category, all services are included that are required by the driver while driving. Those cover

On the road charging spots/ battery switch stations
Monitoring EV energy use

Safety and traffic assistance

Infotainment services

Guidance

Figure 4 provides an overview of the driving services use case diagram.
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Figure 4: ELVIRE driving services — use case diagra

Energy Services

In this section, all energy supply related services are included. Given through the limited range of EVs
these services appear to be most important. Those are e.g.

charging at private and public charging points

Battery switch stations
Low energy notification
Driver & Car authentication

4 ELVIRE consortium (2011): Deliverable D2100 — Saémsand Requirements of the ELVIRE project.
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Figure 5 gives further examples for energy services regarding the different use cases.
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Figure 5: ELVIRE energy services — use case diagram

Generic Services
Generic Services are all non-EV related services and administrative processes. Those cover e.g.

Pre drive services like activation and profile configuration
Billing services
Roaming

Analogously to the previously mentioned groups of services, Figure 6 provides an overview of the
anticipated services and gives additional information. Due to the change from fuel to fully electric driven
vehicles, new service provider business models emerge.

% ELVIRE consortium (2011): Deliverable D2100 — Saérsmand Requirements of the ELVIRE project.
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3.1.3 e-IKT

The main goal of the e-IKT project is to develop an innovative charging, controlling and billing
infrastructure for electric mobility in private transport that can be integrated into the existing electricity
grid. The project partners are

RWE

SAP

University of Technology Dortmund
University of Technology Berlin

Ewald & Ginter Consultancy

The e-IKT project has close connections to other projects, such as “E-DeMa”, “Smart City Milheim” and
“Grid-for-Vehicle (G4V)”". Following these projects, e-IKT is seen as a starting point for a mass market
introduction of electric mobility infrastructure and coherent standards throughout Germany and Europe.
Requirements at Contract IDs

In order to provide a worldwide unique number to each customer and therefore the opportunity to reliably
identify the customer’s contract and booked services, a number of requirements at Contract IDs were
defined:

Requirements Approach

Worldwide unigque - Use country codes

Easy to handle/remember - As few characters as possible
ID Structuring

Sufficient quantity to cover all EVSP - Three characters (17,576 as maximum
deviation)
Three alphanumeric characters (46,656 as
maximum deviation)

® ELVIRE consortium (2011): Deliverable D2100 — Saérsmand Requirements of the ELVIRE project.
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Two letters (676 as maximum deviation)
Two alphanumeric characters (1,296 as
maximum deviation)

Autarkic administration of sub-domains -+ Six numbers (1,000,000 contracts)

for each EVSP - Six alphanumeric Characters
(2,176,782,336 contracts)

Error detection at the beginning of the - Check digits: analogue to ISBN-concept

supply chain with help of check digits

Table 2: Requirements for contract ID defined by th e e-IKT project '

In the following paragraph, two different suggestions for customer IDs can be found. They are descended
from different e-Mobility projects in Germany.

“e-Mobility Berlin” (Daimler & RWE)

An example: DE-AA-123456-P with
DE: country code
AA: random letter combination

123456: six digit number (to be extended on alphanumeric character if needed), defined by the
EVSP

P: check digit (analogue to ISBN-concept)

Other German electric mobility demonstration projec ts

An example: DE-AAA-XXXXXX-P with
DE: country code
AAA: three alphanumeric characters to identify the EVSP
XXXXXX: six alphanumeric digit to be defined by the EVSP
P: check digit (analogue to ISBN-concept)

Depending on how many different IDs have to be generated, either the first approach (with more) or the
second (with less) possible IDs can be chosen.

Identification/Authentication

A customer arriving at a charging point is identified via a customer ID saved on the EV. This ID is
transmitted via the charging cable. (ISO 15118 protocol)

Once the customer is identified, the following data is transmitted to the EVSP both at the starting and end
point of the charging:

Charging point location
Time
Current State of Charging (SoC)

Billing

" e-IKT consortium (2011): Integration der Elektrdmiiat in die Netzsysteme der Zukunft, http://wvew.
ikt.de/language=en/469, retrieved on 08.09.011.
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Every electric mobility customer can activate charging spots via telephone for free. During the
demonstration project, no billing is carried out. Following the roll out, monthly bills will be sent to the
customers, including all charging events.

Roaming
Roaming is possible e.g. in Berlin. In this regards, three different customer scenarios need to be covered:

1. RWE customers arriving at RWE charging spot
Authentication via smart cards stored on EV

2. RWE customers arriving at non-RWE charging spot
Customers receive ID cards to access non-demonstration project charging points.

3. Non-RWE customers arriving at RWE charging spot
External customers may activate RWE charging spots via telephone or using RFID cards

ICT infrastructure
In order to minimize negotiation costs, communication is split into three groups. The following two groups
need to be considered:

between EV and EVSE (tier 3)

Complexity from electricity grid should be hidden from EV, because EV controllers (embedded systems)
only have limited capacity.

EV and EVSE agree upon a charge schedule through bidirectional communication on tier 3 prior to the
charging. On this way, local installations can be optimized

between EVSE and EVSP (tier 2)

Load optimizing dependent on local grid capacity (local transformer, distribution grid) and availability of
energy, especially from wind power and photovoltaics.

3.1.4 MeRegioMobil

MeRegioMobil focuses on the possibilities for EV users to use electric mobility in the most convenient
way. This includes e.g. charging at home, at the customer’s office or public charging spots, using the EV
as a mobile energy store and the ability to offer the excess energy to the grid and therefore make profit
from private solar energy plants. Therefore, from MeRegioMobil's perspective, all those services shall be
offered and billed via the customer’s usual electricity bill.

Partners working collectively on MeRegioMobil are:

EnBW AG
Adam Opel AG
Daimler AG
Fraunhofer Institut
Karlsruhe Institute of Technology (KIT)
Robert Bosch GmbH
SAP AG
Stadtwerke Karlsruhe
The project’s objectives are among others:
Establishing and operating an intelligent charging and feedback infrastructure for EVs

Enabling every private household to conveniently manage its necessities to charge and feedback
energy from home

Establishing up to 600 private, commercial and public charging points in Baden-Wirttemberg
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Facilitate interoperable charging and billing management between different EVSEs, EVSPs and
DSOs

Enabling cross-border roaming of EVs

Establishing the integration of a prototypical Smart Home and EVs charged only from Renewable
Energy sources

In order to achieve the projects objectives, an Energy marketplace (see Figure 7) will be developed where
all participants will be brought together

Structure and Content of the Part Marketplaces Members of the part marketplaces

Effect of network topology

PriceiC0; zone Price /CO< zone
Region 1 Region 2
Marketplace for system services > Distributarship operators and suppliers
» Metiark > Access also possible for aggregatars and
» Idle power & shutoff Business to Business
o
Effect oftrade mechanisms > Private end custamers (B2C)

> Professional end customers (commerciallB28

> Aggregators act on behalf of a taraet group of
customers (e.q. bundling switchable loads,
cooperative load management ar similar

> They may overlap with existing rales

Brand marketplace ("off the shelf™)
» Demand Side Management
> Tarif-based (standard) products

Stock exchangefrade marketplace
{("Supphy & Demand™)
» "Free" trade with e.q. rights and energy

Figure 7: MeRegioMobil energy marketplace 8

With help of the Energy marketplace, all participants including both customers and service providers shall
be able to interact with each other.

MeRegioMobil aims to provide a two step concept for Identification and Authorization issues. With regard

to this, it has to be distinguished between e-cars providing information while charging and those which
don't.

1. E-Cars providing charging information
First Step
Identification/Authentication users via RFID cards to open tailboard

8 MeRegionMobil consortium (2011): MeRegio - The petfeolution, http://www.meregio.de/en/index.phpesplution,
retrieved on 08.09.2011.
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Checking charging authorization

Second Step
Identifying e-Car at charging point via SSC protocol (IEC 62196 type 2, called “Mennekes
plug”)
Exchanging charging event management parameters
Demand Site Management
2. E-Cars without charging information
First Step
Identification/Authentication users via RFID cards to open tailboard
Checking charging authorization
Second Step
Starting charging (physics: Schuko, CEEplus, Mennekes)
Controlling charging event exclusively via e-Car’s battery management system
Technical specifications of RFID cards
Card: MIFARE PLUS
Reader (in charging point): MIFARE SAM (Security Access Module)
Technical Specifications
0 IS0 14443 A, Nearfield Communication only, 13,56 Mhz
0 AES 128-bit encrypted communication
o Bi-directional card/reader authentication
0 EAL4+ certified security
MIFARE as leading card solution in eTicketing. Manufacturers: NXP and others
MIFARE PLUS cheapest MIFARE card including up-to-date security technology

Discarded approaches: MIFARE class does not provide up-to-date security and technology is
not verifiable, MIFARE DESFIRE EV1 more expensive

Billing services
Online billing service
no prepaid service planned
dynamic tariffs at “Smart Home”, analogously to MeRegio

interoperable billing with Stadtwerke Karlsruhe and international roaming with EDF
Added services

charging maps
infrastructure management and monitoring
mobile apps

Strength/Weaknesses

Problems arise with regard to control data: To whom do they belong to? (Sales, Balancing Group
Manager, ...)

Identification at charging points
No comforting and satisfying solution to inductive charging so far
Cable based charging provides different approaches to identification/authentication
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0 By electronic car devices
0 By personal RFID cards

In terms of billing services through EV roaming there are two different approaches which can be applied:
E-Roaming and Energy Transmission.

During the E-Roaming scenario the energy consumed by the EV user is provided by the EVSE or EVSP
(depending on the concrete charging point realization) and the costs induced are invoiced to the EV users
“home” EVSP.

On the other hand, in the Energy Transmission scenario, the EV user’s energy supply is provided by its
home EVSP even if roaming functionalities are utilized and the EV user had to charge at a foreign
charging spot.

Depending on the different scenarios, different threads and market launch expectations may occur. The
following paragraph shall describe those aspects in detail.

E-Roaming
Threats
Concept conflicts with German Standard Weights and Measures Law
0 Can only be used through the research project
Possible solution: membership association to be founded till appropriate meters are available
Expectation to market launch
Concept to be chosen for electric mobility launch

Energy transmission
Threats

Concept conflicts with German Standard Weights and Measures Law
No appropriate meters available so far
High handling costs/efforts

Expectation to market launch
Mass market introduction not to be expected in the near future

Nevertheless, introduction will take place since the model provides less discrimination and carries
on liberalization

Time horizon: 10-15 years
3.1.5 CROME

This French-German project envisions to enable a user-friendly and reliable use of electric mobility
between France and Germany and to give recommendations for the European standardization process
for an EV infrastructure and related services.

The project is funded in France by ADEME and in Germany by the Federal Ministry of Economy and
Technology (Bundesministerium fur Wirtschaft und Technologie — BMWi) and the Federal Ministry of
Transport, Building and Urban Development (Bundesministerium fir Verkehr, Bau und Stadtentwicklung
— BMVBS). More than 100 vehicles from different car manufacturers, a few E-Bikes and about 100
charging stations (including fast charging) are used on both sides of the border.

Therefore CROME (Cross-border Mobility for EVs) works with numerous important stakeholders, from
industry, utility, car manufacturing companies, and research (Bosch, Daimler, EDF, EnBW, Schneider
Electric, Porsche, PSA, Renault, Siemens, and KIT)

Main goals of the project are:
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Introduction of interoperable charging facilities and user-friendly identification/authentication, as
well as billing processes and value added services like e.g. reservation or smart charging;

Existing charging process analysis and its implications on technical issues and usability;

Performing a cross-border field operational test to ensure reliable recommendations through
feedback on user acceptance and compliance with future standards.

1 - Public chargi
EVs in France ublic charging

4G station or place with E_' -
Every EV can RSN type-2 & type-3 plug —g 2
connect to \ ﬁ :§
. =
"\ acharging spot & =
oo J

Existing ICT* Service Platforms
* Access / Authentication services

* Charging
* Billing / rnaming services =
Every user can EDF ¢ Smart functionalities Partnters E o
. & * Operation o
authenticate e : =2 S
EnBW = =
and control N i g o 3
P fl . 1 =
| the charging 25
: process of his EV
Connector / Connegtor |

Roaming Service Layer

*Information Communication Technologies

Figure 8: Desired hardware and services interoperab ility in the CROME project

Besides this hardware and software interoperability within the CROME project (see Figure 8) different
billing concepts are tested. It is planned to introduce in 2013 the full binational billing functionality with the
introduction of value added services.

The project aims to collect and analyze results from different ongoing projects taking place within the
CROME test region:

MeRegio Mobil
Projet Kléber
Modellregion Elektromobilitat Region Stuttgart

Identification/Authentication: presumably RFID cards
Billing services: - MeRegioMobil: Online billing service (in 2011)
- Kléber: Free charging (in 2011)
- at the end of the project: presumably cross-border billing system
ICT infrastructure: to be defined
Additional services: - charging maps
- infrastructure management and monitoring
- mobile apps

® Figure provided by the CROME consortium (2011).
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3.1.6 EDISON

The Edison project was started in 2009 and gathers together research institutes and major industry
companies to ensure expertise in all different project stages, from research through concept and
technology development to demonstration.

While the project mainly focuses on the first two parts of the project, proof of concept will be provided at
the end as well. Therefore, the developed technologies will be tested on a number of EVs and charging
stations on the Danish island Bornholm in the Baltic Sea.

One main aspect to choose Bornholm was the project to be able to test the interaction between the usage
of EV and wind power plants in an isolated system. For the end of 2011 the concept should be ready for a
large scale demonstration. The following partners form the consortium:

Dansk Energi
DTU CET
Risg DTU
DTU Transport
DONG Energy
IBM
Siemens
Dstkraft Produktion
Eurisco
The main goals of the project are:

Preparing and providing a technical platform for Danish demonstration projects on EVs and focus
on power system integration

Developing standard system solutions for EVs to be globally applicable

During the project, the Danish TSO Energinet.dk was commissioned to work on a business to business
data hub. The data hub functionalities shall cover the following processes:

Manage all transactions and communication between all stakeholders
EV user identification at publicly available charge spots
Allow joint billing of EV consumption and household consumption

10 The demonstration has taken place in Septembdr. Mvertheless it was not a demonstration ofirtataction within smart
grids (e.g. with wind power and EVs).
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Figure 9: EDISON communication scheme

Figure 9 and Figure 10 picture the by the EDISON project partners anticipated communication scheme
between the different stakeholders.
The main processes are:

The amount of energy consumed by the car owner is recorded by the meter and sent to the DSO.
After the data being consolidated, it is sent to the TSO and Balance responsible.

Each customer sets up a contract with a Retailer of Fleet Operator.

Each Retailer in turn refers to a load balance responsible.

The load balance responsible sends a plan for the next day’s energy demand to the TSO
The TSO itself can buy energy from the power exchange Nord Pool

Eventual unbalances are bought or sold by the TSO

NOTE: The Nord Pool manages the Nordic power exchange which is the physical energy trade on the
one hand and financial market on the other hand.

The ICT architecture

11 EDISON consortium (2011): WP2.3 report no.1 of Bi2#ISON project, http://www.edison-
net.dk/Dissemination/Reports/Report_004.aspx, retdeon 08.11.2011.
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Figure 10: EDISON grid stakeholder model 12

In order to test the ICT system, an Edison Virtual Power Plant (EVPP) was developed. The server was
implemented with a REST (Representational State Transfer)-based architecture enabling IEC 61850 to
provide interoperability between partners within EDISON.

[+14]
£ £ - cesl )
= & I( RESTful Web Service ) C [Other Services)
O m \ !
s e e -

Server Interface

Maodule Callback Interface

Server Core

Maodule Interface

Dachs pCHP EV Simulation Gaia Wind Turbine
Module Module Module

Device
Modules

Figure 11: EDISON’s REST enabled 61850 server setup  **

12 EDISON consortium (2011): WP3 report D3.1 of tHRIEON project http://www.edison-
net.dk/Dissemination/Reports/D3.1.aspx, retrieve@®®11.2011.
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Figure 11 pictures the three layer setup the server is based on. In the middle the server core can be
found, sandwiched by the communication layer and device modules.

With help of this setup, successful tests have been performed, communicating to different types of
devices, including photovoltaics, wind turbines, micro combined heat and power units, EV charging spots
and EVs.
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Figure 12: EVPP functions and interactions in the E ~ DISON project **

In Figure 12 the EVPP functions and interactions are shown. In this specific approach, tasks like data
collection and forecasting (processes “3. Trip History” and “4. EV Status”) are undertaken by Fleet
Operators and load curve optimization is undertaken by retailers. On this way, the setup appears to be
more decentralized.

13 EDISON consortium (2011): WP3 report D3.1 of tH2IEON project http://www.edison-
net.dk/Dissemination/Reports/D3.1.aspx, retrieve@®i1.2011.

14 EDISON consortium (2011): WP3 report D3.1 of tH2IEON project http://www.edison-
net.dk/Dissemination/Reports/D3.1.aspx, retrieve@®A1.2011.
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With regard to Clearinghouse services, the EVPP provides a number of added services which shall
coordinate the behavior of EV fleets while communicating with external power system providers. The
services can be separated into two levels: Aggregated level (involves energy market and DSO) and
individual level (EVSE, EV and DSO). Figure 13 provides an idea of the mentioned services and the
levels they belong to.

/ u rinterfaces {Market TSO
!/ . Data % Analytics C Logic

Forecasting:
-Fleet charging behavior and energy demand
Sdarkatprices

Historical data:
Markat Prices . Business |ogic:
t at 1
Fleat behavior Qptimization: Acton market
Flaet charging cost minimization
Parkat contract fullfil mant
-'-'tgg regate d Markat ancilliary fregulation service Profit
|E'l.|‘!:'| maximi zation
Individual . : ’
Settings Data: Forecasting:
level EV Usar charging Andividual bahavior and anergy needs
prafarancas -Grid constraint EV |0Eic:
— : : Genarate n:hargin.g shedulas
specifications Data: Dprareatiom
EV details and charging Individual charging cost minimization
Swith grid contraints

constraints
with EV and EVSE constraints

With EV User Prefarances

Historical data:
k\ EV utilization patterns

\ Lower interfaces (EVSE, EV, DSO

Figure 13: EDISON'’s EVPP functionality *°

From the Edison project perspective, one of EVPP’s key functions is forecasting. This includes
behavior and consumption forecasting of EVs
forecasting of possible grid overload situations
forecasting overall charging energy needs
forecasting the expected delivery of regulation power through V2G
In terms of EV user identification and authentication, EDISON uses IEC/ISO 15118. On this way,
charging schedules, charging status and value added services can be communicated as well.

3.1.7 FutureFleet

FutureFleet aims to look into the opportunities to use EVs as company cars. During a field test between
January to September 2011, SAP and MVV Energy will therefore integrate electric cars into their car
fleets.

In order to provide the necessary charging capacities, MVV exclusively relies on renewable energy
sources. The field test is supported by a software prototype enabling smart management of company car

1S EDISON consortium (2011): WP3 report D3.1 of tH2IEON project http://www.edison-
net.dk/Dissemination/Reports/D3.1.aspx, retrieve@®i1.2011.
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fleets. On this way, the interrelationships between mobility needs, technical possibilities and new
requirements associated with the EV use can be analyzed.
In the scope of the field tests, a number of key issues will be focused on, such as

User acceptance
Changes in transport habits
Barriers to the use of EVs in company fleets

With regard to this, Future fleet will be supported by the research partners Oeko-Institut, the Institute for
Social Ecological Research (ISOE), and the Mannheim University of Applied Sciences.

Future Fleet Approach

SAP)

— Future Fleet Prototype

Infrastructure

ChargePoint ChargePoinl |

EVs

Figure 14: The FutureFleet approach 16

The FutureFleet Management System consists of three different layers which are connected with each
other via clearly defined interfaces. Figure 14 given an idea of the system and its three layers.

The FutureFleet Prototype is the software architecture that is responsible for both route and charging spot
scheduling as well as authentication.

The Infrastructure consists of Charge Spots and a Charge Master. The charging spots do not only provide
EVs with electricity but also transfer data from the EV’s communication box (communication box) to the
Charge Master. This data covers current state of charge (SoC) and authentication data. The Charge
Master in turn feeds back to charging points.

16 Figure provided by SAP AG (2011).
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The Charge Master forms the communication interface between Charge Spot and FutureFleet Prototype.

There is one Charge Master in every car park. It provides all relevant data to the prototype. (SoC, EV and
authentication data)

EVs hold black boxes (or communication boxes) that communicate with charge points.
' otre
Awvaiting

Providing ID card Confirmation Unplugging Cable Leaving

Infrastructure

Authentication

Confirmation
Request

Prototype

Checking
Authentication

Figure 15: FutureFleet process example “pick upac ar” a

" Figure provided by SAP AG (2011).
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Figure 16: Charging process in the FutureFleet proj  ect™®
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Figure 17: Authentication process at a charging spo

18 Figure provided by SAP AG (2011).
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3.1.8 Other demonstration projects

Since the so far mentioned demonstrations make no claim to be complete, the present paragraph is
supposed to give a short idea of other European projects in the field of electro mobility research. The
following information is mainly based on general, publicly available information from the project’'s web
sites. If there was information copied, the corresponding sources are indicated accordingly.

3.1.8.1 E-Mobility Italy

The E-Mobility Italy project started in 2009 as a pilot project for test of an electric mobility framework
(infrastructure, marketplace and ICT) by using EVs in 3 pilot cities (Pisa, Rome, Milan) with few hundreds
of Li-lon battery cars and up to 400 private/public recharging spots.

The demonstration of the framework is already ongoing on several topics, such as: intelligent recharging
infrastructure based on electricity meter technology, technical solutions and open standard, able to
support both the existing vehicles as well as new generation vehicles, identification technologies and
communication between EVs and network, design of a electric mobility management system aiming at
providing service to the end user on a marketplace: on this point please refer to the stakeholder section in
the following chapter.

3.1.8.2 Mobi.E %° (Portugal)

This project was started at the beginning of 2008 on behalf of the Portuguese government. One central
goal is to improve quality of live through the usage of electric mobility concepts. Since Portugal’s energy
supply system is heavily based on renewable energy sources (approx. 50%), the integration of these
power sources is mandatory.

The following companies jointly work together on the Mobi.E project:
Siemens
Inteli
Rener Living Lab
Ceiia-CE
Remobi Brandia Central EDP Inovacao
Novabase
Critical Software
Efacec
Magnum Cap

In order to enable convenient charging, starting from July 2011, 1,300 normal charging spots and 50 fast
charging spots can be accessed by registered users. While normal charging stations are mainly installed
in urban areas, fast charging spots can mainly be found in primary roads and highways. To provide
authentication and identification, a Mobi.E card is necessary.

There will be three types of MOBI.E cards:

19 Figure provided by SAP AG (2011).

20 (Inteli, Inteligéncia em Inovagdo 2010)

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 38 of 147



eMotion

-/

Anonymous pre-paid cards, for occasional users
Nominative pre-paid cards
Post-paid cards

During the pilot phase, only the nominative pre-paid cards will be available.

Some features to be achieved in the near future are:
allowing grid managers to control the electric vehicles charging process
transferring consumption from peak to low demand periods
provide the possibility to re-enter energy into the
avoiding peaks of electricity production

With regard to added services, reservation tools, route planning and information on the charging status of
the EV can be accessed through mobile phones or computers at any times.

Detailed information about all charging activities can be viewed online in real-time as well on basis of
monthly bills which will be sent directly to the customers.

Domestic charging can be requested as well but specific conditions are to be announced by the Mobi.E
consortium in the near future.

3.1.8.3 SAVE (France)

In the SAVE project (Seine Aval Véhicules Electriques) the partners
- EDF
Renault
Schneider Electric
Total
Better Place
the Yvelines General Council
EPAMSA (Contracting Authority for Seine Aval)
ADEME (French Environment and Energy Management Agency) and
the Tle-de-France region

work on comprehensive tests on electric vehicles. In the course of that, around 100 electric vehicles and
150 charging spots will be involved. The project was initiated in March 2011 and will last till July 2012,
working with a budget of €23 million.

The project objectives are (derived from the project web site 21):

To test the business models of electric vehicles and the battery-charging infrastructures.

To obtain information about driver usage and find out how drivers appreciate the vehicles and the
recharging systems.

To test the associated services: connected services, after-sales services, etc.

To confirm the carbon inventory of the electric vehicle.

The analysis of the project feedback will be used in the deployment of future public and private charging
infrastructures.

21 (Renault, 2011)
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The EV testing will both be performed by private and professional customers (e.g. Colizen, France
Telecom, ERDF, Carrefour, Otis, Eiffage and others). With help of that, testing of different usages and the
optimization of the operational feedback quality will be performed.

3.1.8.4 E-Dash- Electricity Demand and Supply Harmo  nizing for EVs

Coordinated by Volkswagen AG, the project partners working on the E-Dash demonstration are:
- Eurisco APS
Broadbit Slovakia SRO
Endesa Ingeneria SL
RWE
Renault
Knowledge Inside

The project, running from September 2011 till August 2014, is funded under the Seventh Framework
Program and comes with €8.53 million budget whereas €5.3 million is contributed by the EU. The main
goal of the project is to enable real-time exchange of charge-related data between EVs and the grid. This
should help to manage®

high-current fast-charging for large numbers of FEVs in a brand-independent way

price-adaptive charging/reverse-charging at optimum price for the customer

the real-time grid balancing according to spatial and temporal needs and capacities, influenced by

the demand (FEVs) and the supply side (unpredictability of regenerative energies)

competent remote load charging process control in order to prevent damages of FEV batteries.

Therefore the project focus is on developing the necessary IC technology when it comes to a mass roll
out of EV.

e-DASH is structured into five work packages, with?®:
WP 100 addresses project administration and scientific coordination
WP 200 defines relevant functionalities for the use case and covers all EV-related developments
as to the over-the-plug and the over-the-air communication
WP 300 addresses the development of the E-Mobility Broker and OEM Back-End
WP 400 develops the Demand Clearing House and the respective FEV demand & supply
management grid balancing system
500 covering cross-cutting items: legal aspects, dissemination and standardization, system
validation & demonstration

3.1.8.5 Klébér?* (France/Germany)

In this French-German demonstration, EDF, EnBW and Toyota work together on allowing test users to
roam between charging infrastructures in Strasbourg, Karlsruhe and Stuttgart. The project duration is
from January 2010 to January 2013.

22 (European Union, 2005-2011)

(European Union, 2005-2011)
(EDF, 2010)

23

24

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 40 of 147



eMotion

-/

To be able to test the by EDF deployed charging infrastructure, a fleet test with100 plug-in hybrid vehicles
(Toyota Prius) will be performed. On basis of the results an analysis with regard to the user’s acceptance
will be developed.

The project aims to develop 300 charging points (private, company and at parking lots) which can be
accessed by registered customers with help of RFID cards.

3.1.8.6 E-Moving
The objectives of the e-Moving A2A and Renault-Nissan Alliance throughout this project are®:

to be present, in the capacity of network service handler in the territories, to conduct a
harmonious development of the distribution network of electrical energy and to reduce severely
polluting emissions.

To take part in studies in problem areas and the opportunities relating to the new service,
integrating positively with the other persons involved.

To make available to the Municipality the experience and the know-how deriving from a
sustainable mobility system, namely, zero impact, in the city areas.

To provide, at the close of the experimental phase, information and results necessary to assess
the best possible subsequent stages.

The pilot phase started in June 2010 in the cities of Milan and Brescia with the objective of testing the
various components of the operative model for electric cars, drawn up in collaboration with Renault and
A2A: technology and distribution of infrastructure of recharging, procedures and commercial solutions
connected to the sale or leasing of electric cars, the interaction between the recharging network and the
vehicles themselves, the supply of electric energy to recharge the vehicles and invoicing systems
connected with these, handling of batteries and the maintenance of the electric cars.

Throughout the project, 270 charging points in the in Lombardy region (200 in Milan and 70 in Brescia)
will be installed. From those stations, 150 will be publicly available while the rest is designed for private
use (garages, condominium car parks, company parking areas).

The infrastructure will provide two recharging methods:

A standard recharge from a 220V 10A or 18A socket that will permit the battery to be recharged
in 6 to 8 hours.

A rapid recharge from a 400 V socket from 32A to 63A three - phase that will recharge the battery
in about 20 to 30 minutes, depending on the amperage supplied. This recharging method will be
available as soon as the relative multipurpose socket standard is agreed at a European level
(probably during the course of 2011).

In the case of private users, A2A will proceed to install in companies or private dwellings an appropriate
“charging station”, useful for carrying out a standard recharge of the vehicle in absolute safety and for
measuring the relative consumption.

% (A2A, 2011)
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3.2 Conclusion from Previous Projects and Experienc es

After presenting some short project summaries, a number of conclusions can be drawn. Through this,
differences in the project’s main goals, as well as the project’s target groups and the used energy sources
can be identified. Moreover, the demonstration dimensions are considered in more detail.

In terms of the project’s main goals, G4V is the only project exclusively focusing on the effects that can
occur with a mass scale EV roll out. All the remaining demonstrations aim to develop the needed
infrastructure in terms of charging spots and ICT systems. Therefore, the G4V project results can be seen
as prerequisites to the successful pan-European e-Mobility introduction.

With regard to the demonstration’s target groups, there are differences as well: Although most
demonstrations focus on the private EV use, with FutureFleet there is another project specifically
focusing on the opportunities of EVs as company cars. Since Green eMotion is expected to cover both
scenarios, private and company driven EV use, experiences gained through FutureFleet can be used as
well.

Regarding the energy sources used in demonstration projects, two different approaches can be found:
While G4V and e-IKT aim to fit their charging facilities into existing grids, for instance MeRegioMobil ,
EDISON and FutureFleet try to only use renewable energy sources for their proposed infrastructures.
Since there are essential differences in energy supplies among the participating partners and the energy
grids they are working with, Green eMotion in the end should be able to support both kinds of energy
supplies as well as different setups resulting from them.

Another differentiation that can be conducted between the presented projects is assessing the
demonstration dimensions. As it can be seen through the project descriptions, there are projects focusing
on smaller groups of participants (such as MeRegioMobil , CROME, Future Fleet and EDISON at its first
project phase) but as well projects considering EV mass scale introduction, as there is e-IKT, ELVIRE
and again G4V. For e-Mobility partners large scale demonstrations appear to be more important since the
project shall lay the cornerstone for a pan-European e-Mobility infrastructure. But nevertheless, results
from smaller demonstrations should be considered carefully as well since they can provide hints on
geographically specific characteristics and circumstances.

Now from Green eMotion’s perspective it is important to both understand the proposed project concepts,
as well as the limitations and prerequisites that come with them. In addition to that, the modifications that
need to be undertaken in order to project the results from small demonstrations to large scale EV
introductions is to be performed in line with Green eMotion.

In order to successfully conduct this task, the following paragraph will provide the different project’s
critical success factors, followed by an analysis with regard to their importance to Green eMotion.
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4 Stakeholder Analysis

This section provides an overview of the different stakeholders that take part in the EV ecosystem and
outlines their expectations regarding functionality, cost, and business opportunities in order to derive the

requirements on Green eMotion Marketplace for each stakeholder.

Therefore, within the purpose of eliciting stakeholder interests, the following methodology has been used:

A brainstorming session between the WP3 partners was held for the definition of relevant
stakeholders and scope of the GeM Marketplace;

Among the stakeholders identified in the previous step, utilities, OEMs and one EV service provider
were selected to be interviewed, since they seemed to be relatively advanced with the electric
vehicles (EV) and electric vehicle supply equipment (EVSE) operation concepts. In particular,
questions addressed the roaming topic and operational models envisaged for in the GeM framework.

A first round of interviews to Enel, EDF, Endesa, ESB, BMW, Daimler, Better Place and Renault was
held. The outputs were best practice sharing of local/national level electro-mobility and high level
definition of the role of the GeM Clearinghouse (CH).

A second round of interviews was needed in order to better understand the stakeholders’ specific
requirements, in terms of services to be provided by the GeM Clearinghouse;

Expectations analysis followed the results of the interviews.

1.

4.

5.

4.1 List of Roles and Stakeholders

The outputs of the brainstorming session between the WP3 partners (step 1. of our methodology) were:

A list of actors and roles as described in the table below (Table 3). Also, for each role the possible
stakeholders were identified.

GA MOVE/FP7/265499/Green eMotion

Definition of the marketplace as a B2B platform to connect multiple stakeholders and enable them to
exchange the information necessary for charging EVs.

Roles / actors

Activity

Stakeholder

EVSE (charging spot)
operator

DSO, energy service company
(utility, energy retailer),

municipality
Distribution system Provides the grid connection point | DSO
operator for the charging spot
Transmission system Can influence charging operations | TSO
operator for balancing his grid
On-board unit operator / | Provides access to the car data OEM

car access provider

(e.g. routing, remote diagnostics);
operates the on-board unit

EV service provider

Offers e-mobility services to the
end customer

Energy service company (utility,
energy retailer), OEM, car rental
company

EV fleet operator

Manages a fleet of several EVs
that are available to a (business)
customer

Car rental company, car-sharing
organization, municipality

Service provider (incl.

Energy service company (utility,

WP 3: Deliverable 3.1
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fleet management, car-
related customer
services)

energy retailer), OEM, car rental
company

End customer

1. Institutional
2. Assigned user
3. Driver

Is the contractor for e-mobility

services

1. Re-sells services to end-
customers

2. Signs a contract with the e-
mobility service provider

3. The actual car driver

1. OEM, car rental company, car-
sharing organization,
municipality, company with
own company car fleet

2. Employee (in case of
company car fleet), car renter,
car-sharing member

3. Driver

Energy retailer

Delivers electricity to the charging
spot

Energy retailer

Marketplace business
operator

Runs and manages the
marketplace “business-wise”

Energy exchange, telecom
company, software company

Marketplace technical
operator

Offers the technical core platform

Software company, telecom
company

Clearinghouse operator

Provides roaming services, routes
billing-relevant data to authorized
company

Energy exchange, software
provider, telecom company

Metering operator

Operates the meter within the

DSO, metering company

charging spot, sends metering data
to clearinghouse or authorized
company

Influences charging events in order
to help grid operators

DSO, TSO, Energy service
company

Energy market
aggregator

Table 3: List of stakeholders, actors and roles

Note: for all actors/roles specified, except for TSO and DSO that are regulated businesses, additional
stakeholders are new companies that specialize in the new role. e.g.: Better Place

In addition to the brief description of Table 3, the following paragraphs will describe more in detail the
roles and stakeholders. First, we will illustrate each role and, following there will be the description of the
stakeholders with their roles in electro-mobility.

For the description of each stakeholder, we refer to the “ISO_IEC 15118-1 — vehicle to grid
communication interface”®. Therefore, we refer to it whenever it is relevant.

41.1 Roles

Electric Vehicle Supply Equipment (EVSE) Operator

EVSE Operator manages the EVSE, which is defined by the ISO_IEC 15118 as:

“conductors, including the phase(s), neutral and protective earth conductors, the EV couplers, attached
plugs, and all other accessories, devices, power outlets or apparatuses installed specifically for the
purpose of delivering energy from the premises wiring to the EV and allowing communication between
them as necessary.

NOTE For this purpose the EVSE may also include communication to secondary actors.”

% The ISO_IEC 15118 is still a draft, at the momerthie stage of 2CD (2nd Committee Draft)
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The EVSE Operator might have relationships with different Energy retailers (Figure 18: Relationships
between EVSE operators and energy supplier).

Charge Spot Operator #1 Charge Spot Operator #2

—_— Communication line
e Energy line

Figure 18: Relationships between EVSE operators and energy suppliers

Electric Vehicle Service Provider (EVSP)

What we refer to with the term Electric Vehicle Service Provider (EVSP) can be brought from the
ISO_IEC 15118 definition of E-Mobility Operator, which is the “legal entity that the customer has a
contract with for all services related to the EV operation.
NOTE Typically the E-mobility operator will include some of the other actors, like EVSE operator or
energy provider and has a close relationship to the distribution system operator (DSO) and meter
operator. Such role could also be fulfilled by an OEM or utility.”
Therefore, an EVSP offers e-mobility services to the end customers so that they can recharge their EVs
at any charging point and any battery switch station across Europe, or benefit from additional services
while driving.
The EVSP would sell km or kWh to the consumer when he/she recharges the EV either at home, at work
or at any other public parking location. The charging devices communicate with the EVSP or a third party
invoicing service provider, so that the EVSP can periodically send bills directly to the consumer.
In our view, an EVSE Operator and an EVSP might have different relationships:

1. They may be the same entity (e.g. RWE, Enel Distribuzione, Better Place, etc.)

2. They may have a direct contractual relationship (e.g. EVSE Op. is a Municipality utility and EVSP

is an OEM)

3. They may be two different independent entities with no relationship
These three distinctions are important for analyzing the actors involved in the processes that enable
roaming and involve the GeM ClearingHouse (CH) - please refer to paragraph “CH Processes”)

End Customers

In Table 3, we defined three different types of end customers:
1. Institutional
2. Assigned user
3. Driver
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Other than the descriptions in Table 3, the ISO_IEC 15118 defines Vehicle User similarly to our concept
of Driver:

“Person or legal entity using the vehicle and providing information about driving needs and consequently
influences charging patterns.”

Fleet Operator

A fleet operator is defined by the ISO_IEC 15118 as:

“A person or legal entity operating several EVs and may have the contracts with electricity provider.”

In this case, companies or government agencies may own or lease a fleet of EVs (e.g. SAP’s Future
fleet).

In general, fleet sizes range from a few cars for Small Medium Enterprise to dozens of thousands, as for
AT&T and UPS that both have over 70,000 vehicles in their US fleets. %’

Energy Aggregator

An energy aggregator will use small volume inputs and create saleable portfolios to be sold on different
electricity markets (e.g. reserve power markets). The power load of a single EV is very limited, but with a
pool of EVs it is possible to reach tradable product sizes. With aggre%ation, customers become active
parties in the electricity markets and can gain cost savings for electricity™.

Retailers, car park operators, fleet operators and other stakeholders could act as energy market
aggregator. Retailers, in fact, have great customer access, market knowledge, and knowledge of
customer behavior, while fleet operators and car parking operators have access to several aggregated
EVs, which can function as storage units when plugged in the network during office hours or the time
spent in a shopping mall, airport, public parking, etc.

Financial Clearinghouse (FCH)

The ISO_IEC 15118 definition of FCH can be applied in a broader sense to the GeM CH. The mentioned
definition needs to be amended because the GeM CH would be a mediation entity between more
partners, rather than only two, as shown in Figure 19. The referred definition is as follows:

“Entity mediating between two clearing partners to provide validation services for roaming regarding
contracts of different electricity providers with the purpose to:
collect all necessary contract information from all participating electricity providers;
0 EXAMPLE (Contract ID, electricity provider, communication path to electricity provider,
sales tariffs, begin and end date of contract)
provide the EVSE communication part with confirmation that an electricity provider will pay for a
given Contract ID (authentication of valid contract)
transfer a Charge Detail Record (CDR) after each charging session to the electricity provider of
the identified contract
NOTE 1 Financial clearinghouse, E-Mobility provider and meter operator may exchange information with
each other as well as other actors.”

2 (Elvire Consortium, 2011)

(Kok, Scheepers, & Kamphuis, 2010)
(Elvire Consortium, 2011)

28

29
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Figure 19: A Clearinghouse simplifies roaming relat ionships

Meter Operator (MO)
A Meter Operator is defined by the ISO_IEC 15118 as follows:
“Body having the legal responsibility for installation and maintenance of electricity meter”.

4.1.2 Stakeholders

Electric Utilities

Along the electricity supply chain for recharging EV customers, utilities can act in all the phases, from the
generation of the consumed power to the billing of the consumer. However, most likely different actors will
take part in specific phases.

Transmission Distribution

2 Power System System -Energy Trader
S prod o o *Retailer

2 roducer perator perator “MPO/MSP

2 (TSO) (DSO)

Figure 20: Electric utilities

Additionally, with the introduction of EVs in the electric market, new roles emerge in addition to the
traditional ones, such as aggregation.

Distribution System Operator (DSO)

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 47 of 147



eMotion

-/

The DSO is defined by the ISO_IEC 15118 as:

“Iltem responsible for the voltage stability in the distribution grid (medium and low voltage power grid).
NOTE 1 Electricity distribution is the final stage in the physical delivery of electricity to the delivery point
(e.g. end-user, EVSE or parking operator).

NOTE 2 A distribution system’s network carries electricity from the transmission grid and delivers it to
consumers.

Typically, the network would include medium-voltage power lines, electrical substations and low-voltage
distribution wiring networks with associated equipment. Depending on national distribution regulations,
the DSO may also be responsible for metering the energy (MO). “

The roles described in the previous paragraph that could be in the stakes of the DSO are:

EVSE operator
Metering operator
Energy market aggregator

Additionally, a DSO-specific responsibility in the context of electric mobility is to provide the connection
point for the charging spot.

Transmission System Operator (TSO)

The transmission system operator (TSO) is responsible for operating the transmission system, which
transports electricity on the high-voltage. In order to meet demands for the transmission of electricity, the
TSO guarantees the maintenance and, eventually, the development of the transmission system. The TSO
also provides system services as balancing services (i.e., compensating the difference in the demand and
supply), reserve capacity (i.e., compensating shortfall in power generating capacity), power quality (e.g.,
frequency control), reactive power supply, and black start capability™.

Similarly to the DSO, the role in the stakes of the TSO could be:

Energy market aggregator

Additionally, in the context of electric mobility a TSO can influence charging operations for balancing his
grid.

Energy Retailer

The retailer is responsible for the sale of electricity to customers. Electricity producer and supplier can be
the same entity but not necessarily. A supplier can also be a wholesale customer or independent trader
who purchases electricity and resells it within the system®. For private customers usually the retailer
supplies electricity and grid access. In this case the retailer is the only interface with the customer and
therefore responsible for the invoicing. A different scenario would be retailers only selling electricity to
larger customers while grid access and usage may be charged by the DSO%.
In the future, with the mass roll-out of EVs, the Energy Retailer could control their charging patterns with a
control/management system, thus acting in the role of the aggregator.
The roles in the stakes of the Energy Retailer could be:

EVSE operator

EVSP
Service provider
Energy retailer for EVSE

%0 Kok, Scheepers, & Kamphuis, 2010
%1 Kok, Scheepers, & Kamphuis, 2010
%2 Elvire Consortium, 2011
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Original Equipment Manufacturer (OEM)

An OEM is defined by the ISO_IEC 15118 as follows:

“Company which builds a new product that is different to all other products made by other companies
(here: car manufacturer)”

The roles in the stakes of the OEM could be:

On-board unit operator / car access provider, which provides access to the car data (e.g. routing,
remote diagnostics) and operates the on-board unit

EVSP
Service provider
Institutional End customer

Software Companies/IT Suppliers

Software companies provide backend software programs or services from an EV driver's perspective.
Those could be for example, services to enable the billing and roaming process or programs which
forecast the electricity demand in order to provide enough energy at the right place at the right time.
The customer will interacting with the system over the frontend only, which refers to the interface from the
on-board EV-ICT service unit.*®
The roles in the stakes of software companies could be:

Marketplace business operator

Marketplace technical operator
Clearinghouse operator

Telecommunication Providers

The electric mobility system needs to be able to communicate wirelessly, e.g. over GSM or 3G.
Therefore, infrastructure to enable the communication between the EV, the EVSE infrastructure
(Charging Stations, Battery Switch Stations, etc.) and backend services need to be provided. Herewith, it
becomes obvious that communication standards are crucial for a fully functional system, which enables
access to any company that adopts the standard®.
The roles in the stakes of Telecommunication Providers:

Marketplace business operator

Marketplace technical operator
Clearinghouse operator

4.2 Stakeholder Interests

In this paragraph we will report the outcome of the stakeholder interviews that were carried out in order to
understand how to enable interoperability and roaming for charging EVs (step 3 and 4 of our
methodology).
Three groups of stakeholders (involved in WP3) were interviewed:

1. Utilities: Enel Distribuzione, Endesa, EDF, ESB

2. OEMs: BMW, Daimler, Renault

3. new EVSP-dedicated stakeholder: Better Place
They were selected as we considered them to be relatively advanced with the EV and EVSE operation
(i.e. Enel Distribuzione, apart from being an utility and involved as DSO in the marketplace, has

% (Elvire Consortium, 2011)

3 (Elvire Consortium, 2011)
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implemented and is improving ICT solutions within its Electromobility Management System, a topic further
exploited in the following sections).

With regard to the questions that were submitted to the interviewees, at first we aimed at understanding
their views on roaming and the role of the GeM Clearinghouse in enabling it. The second group of
questions addressed the interviewees’ best practices in order to assure interoperability of already existing
systems. The third group of questions went more into details in order to assess what services the GeM
Clearinghouse would have to offer to enable roaming. Here the aim was to define the processes and data
flows that need to be in place for such services provisioning. For this purpose we sketched some
processes that were used as a base for discussion during our interviews and which are shown in the
paragraph “CH Processes”.

The GeM Clearinghouse as one important service out of others could act as a B2B intermediary for
EVSPs, EVSE Operators, Fleet Operators and any other entity that offers electro-mobility services to end
customers. The main role of GeM CH (or eMobility CH as referred in this document) is to provide an high-
level contract and agreement management added on-top of the current electric mobility management
systems which are under design process throughout Europe. Flexibility of the CH is a key issue for EV
rollout because it will provide a fundamental solution of continuity between these years demos and the
mass market. Therefore, the GeM ICT Platform would offer services and have features such as:

Identification of the end customer, providing a customer with a unique ID
Authentication of the driver
Service Indication for the driver

Charge detail record (CDR) routing to enable billing for the consumption of electricity and other
eMobility services

Data analysis

Providing web interfaces to display information of any kind for charging and added value services
Compatibility with on-going demo projects (aim of GeM).

Flexibility to eventually welcome different business models.

Competitiveness against service provisioning based on direct agreements between business
actors.

The way these services/features will be implemented, regarding particularly the architecture solutions,
shall be discussed in the subsequent tasks of this work package.

The interviewees agreed on having the eMobility Clearinghouse to provide the just mentioned services
and further pointed out that:

1. The CH as part of the GeM solution should enable different business models for different
stakeholders. This leads to a key concept: the GeM CH could be used or not by electric mobility
business actors, depending on their own business models and needs. Being a B2B intermediary
between actors involved in the transaction, the businesses would have the right to establish
agreements and provide services as a consequence, without accessing to an higher
routing/managing level. This will be, in fact, a very common situation in the very first part of the
technology ramp (direct agreements and service provisioning managed on their own by linked
partners) and thus GeM CH will guarantee a competitive but compatible way for businesses to
deal with agreements, contracts and services on a larger scale, coordinating lower levels of the
architecture who are already under design/deployment phase where possible.

2. Some business models that stakeholders have in place or consider to be important in this very
first step of GeM CH role definition are:

The DSO may act as the EVSP, but, in general, is in charge to manage the EVSE connection
to the grid. Enel Distribuzione electric mobility management system, for example, guarantees
the charge/service management and B2B services in the on-going Italian demo region. The
DSO can provide “Hardware” to the EVSPs. For example, in the city of Pisa Enel
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Distribuzione is the EVSE Operator, who installs the charging stations and the network
infrastructure. In this case, the DSO is responsible for metering activities.

According to that Endesa distinguishes its roles between “Endesa EV” and “Endesa DSO".

OEMs as EVSPs. In the electro mobility field the OEM is seen as a service provider beyond
strictly related EV services, such as leasing and selling EVs. In corporation with utilities or
energy companies OEMs can offer eMobility Services like providing access to public charging
station, providing telematics services and offering packages for green electricity or fleet
services.

Other stakeholders like Better Place which are specialized in electro mobility services may
act in the roles of EVSP and EVSE Operators.

The GeM Clearinghouse should rather set its focus on financial issues than energy related topics.
This means that it is not in charge of enabling the sale of electricity, but only of eMobility
Services; such services would be to assure the driver being able to recharge his/her car when
and where he/she wants. To enable financial clearing, the GeM Clearinghouse should provide the
required information to the EVSEs and EVSPs before charging an EV and for billing and clearing
after the charging event.

The GeM CH could be in charge of contract management that is to efficiently facilitate contractual
relationships between different business partners in the eMobility ecosystem (EVSE Operators,
EVSE Manufacturers, Utilities, OEMs etc.). In fact, the GeM CH should enable roaming without
having an EVSP to stipulate agreements with hundreds of other EVSE Operators or EVSPs. For
instance, only in Germany there are approximately 700 municipality utilities and, if an OEM would
want to act as an EVSP, it would not be willing to define hundreds of different roaming
agreements with each utility.

Another responsibility of the GeM CH would be to simplify the payment processes. Indeed, it
should enable the coexistence of different ways of payments which may or may not involve the
GeM CH (tokens, prepayments, cards) and should take over if no local payment means exist.

The GeM CH could also offer services related to the customer interface to provide charging
information to the customers, like a web portal.

An additional service could be dispute handling.

The GeM CH should be “light” and performing, that is to have standardized processes in place,
which efficiently manage contractual relationship and payment processes.

It should be open to local communities.
There could be more Clearinghouses at a lower and higher level.

The Clearinghouse could have a broad scope; it could handle also pre-session activities, e.g.
identification. As a reference, we could have the signaling procedures and signaling gateway in
the telecommunication system. With signaling it is meant the procedures for setting up,
maintaining and disconnecting calls, which would correspond to setting up, maintaining and
ending the recharging session at a foreign charging spot. Currently there aren’t many EVSPs, so
market needs for signaling are low, but they will grow in the future.

An open question for the GeM CH concerns how it would cover its costs. A possible business
model could include a transaction/roaming fee on top of a percentage on the revenue share.

What should be outside the scope of the CH is:

Infrastructure management, that is the responsibility for physical assets

Billing and payment (also clearing accounts and clearing balance handling) between EVSPs (this
should be done bilaterally)

Local services as advertisement and promotions, e.g. coupons

However, for these services, the GeM CH could do data analysis and provide results to stakeholders but
this is to be discussed within further tasks of the GeM WP3.
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A second focus of our interviews was to learn about the roaming experiences of our interviewees, for the
purpose of interoperability. In fact, one of the main objectives of Green eMotion is to use what is already
in place and, if necessary, fill the gaps with new systems. From the interviews, it came out that the
stakeholders have approached roaming systems that could not be applied in a broader European context.
In fact, each EVSP has different charging processes and information processes and, in the best case,
EVSPs partners have a direct exchange of data, which is not feasible in a scenario with hundreds of
EVSPs. In the following paragraph there are the experiences with roaming that the partners have shared
with us:

DSO & Energy Retailer: EDF

EDF is now involved in the CROME / Kléber project with EnBW in Strasbourg where they have three
charging stations on public streets and parking lots. Here EV drivers pay for parking time and not for
charged energy.

Even though there is no real customer contracted with an EVSP and there is no means of payment, there
is a bilateral agreement between the two utilities for identification and authentication purposes.
Interoperable RFID cards will be used for identification in public charging stations using customers’ RFID
UID number that will be uploaded on each partner’s database.

In a future phase, it could be envisioned to have ID card management, which could be handled by the
GeM CH.

DSO: Endesa

So far Endesa has no third party charging services in place and its RFID cards only work for its
customers. The municipality infrastructure managed by the Barcelona City Council offers charging for
free, while Endesa has prepaid models. However Endesa wants to switch to ex post payments as it can
be found in the mobile phone domain (both flat rates and per event billing are possible). There are
agreements with third party infrastructure owners (Iberdrola, E.On, etc.), but no exchange of data in
place.
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4.2.1 DSO: Enel Distribuzione

Overview

Enel Distribuzione is developing a management system for all charging stations in Italy (Figure 21),

Electric Mobility Management (EMM), and it is divided in 3 areas of functionalities:

Power grid functionalities: for charging process flexibility according to input received, for example,
from SCADA systems;

Infrastructure management: install, activate and update charging stations; localization of charging
stations on Google maps; remote management of the charging spots; (Enel does not consider
this as a GeM CH functionality)

Contract and service management: management of the customers’ contracts, prepayment and
data transfers to service providers for billing.

Enel EMM(Electric Mobility Management) System

+ Grid integration
* Multi DSO

the “Brain” for E-Mobility

Power Grid Control

Contracts and
services

Infrastructure . .

Management

+ Activation
+ Configuration \
+ Localization

+ Contracts
+ Recharging

71| * Customers
Services

Figure 21: Enel’s Electric Mobility Management Syst em EMM

Enel identified two main_players in the electro mobility ecosystem (Figure 22):

Asset owners, who mainly use the grid and infrastructure functionalities. (EVSE operators in
GeM).

Service providers, who use contract and services functionalities (EVSPs in GeM).
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As for roaming, Enel Distribuzione has bilateral agreements with other EVSPs, where there is direct
exchange of customer data. Specifically, Enel today adopts a multi-tenant solution. Its central system
(EMM) hosts contract data of the EVSP partners' customers and provides contract and services
management functionalities to roaming partners. Moreover, Enel is now in the process of making new
partnerships with the Italian mail company (Poste Italiane), IKEA and Carrefour.
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Figure 23: Roaming scenarios involving direct conn ection and routing as envisioned by Enel

Figure 23 provides an idea of Enel's envisioned roaming scenarios. The underlying situation is as follows:

After a contractual relationship between two EVSPs was entered, the service agreement between

those two is stored in the Infrastructure Management System (IMS) (refer to process 1 in Figure
23)

If now a customer of EVSP A wanted to charge at EVSP Bs charging spot, the contract data is
requested at the IMS. Now two scenarios can occur:

0 The contractual relationship between A and B is stored in a contract management server

known by the IMS: In this case As IMS can directly provide authentication and
authorization.

o0 There is no known contractual relationship between A and B: in this case, the request is

routed to an e-Mobility Clearinghouse which in turn will direct it to the EVSP as Contract
Management System (CMS).

0 The response again will be redirected to EVSP B and other relevant actors.
o0 In this approach, the Clearinghouse is limited to routing processes only.

From Enel's point of view the CMS can either be local or distributed/remote. If it was based on a
distributed system, it could easily used by different EVSPs.
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Figure 24 describes another roaming scenario. In the pictured situation, a customer of EVSP T wants to
charge at a charging spot belonging to EVSP X.1. EVSP T and X.1 do not have any service agreement
but instead, T has a “clearing agreement” with another EVSP A which in turn can be used by X to retrieve

EVSP T customer’s contract info.

With help of that, X can treat service provider T as A, thanks to the clearing agreement between those
two. In order to successfully receive all necessary information, X demands not only T's contract info but
as well the clearing agreement between T and A.
Enel Distribuzione envisions CHs at a different level of decentralization, which would enable roaming

throughout Europe.
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Figure 25: Roaming scenarios including e-Mobility ¢ learing processes as envisioned by Enel

A roaming scenario involving a Clearinghouse is pictured in Figure 25.

In this case, the situation is equal to the one described in Figure 24 except for the EVSE X.1's CMS does
not know where to retrieve the clearing agreement to retrieve from. At this point, the e-Mobility
Clearinghouse will have to look up the corresponding contract information from a (foreign) CMS it is
connected to.

Again, in this approach the Clearinghouse is limited to routing processes but does not store any customer
or EVSP/EVSE information on its systems, except, eventually, the clearing agreement table that is
pictured inside the foreign CMS in fig. 25. Each CMS therefore shall manage its own contract info.

This is the consequence of a three-level vision of electro-mobility framework reported in Figure 26.

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 57 of 147



Gr@?h -dﬁ

eMotion
/

- Clearing
rge authorization process

charging spot

é

..... E-mob CH

[

User contracts are stored and managed in dedicated servers (CMS) that can be directly
accessed from the IMS or through the Clearing House if the proper CMS is initially
unkrown, in order to release recharge authorization. g& Enel

Centnsia cun n ascoura

Figure 26: The three-level vision of electro-mobili  ty

business model enabled by the infrastructure

Enel charge
spots

RWE charge
spots

Figure 27: Clearinghouses at different levels
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With regard to business models, Enel so far applies flat tariffs to its customers, and consumption is

metered with standard electronic meters. 36% of Enel’s customers are already receiving bills with all the
details of the charge. Moreover, Enel enables charging services for the driver equipping public charging
points with three communication interfaces:

one for local client/vehicle communication,

one for communication with a centralized clearinghouse and

The second interface allows real-time, centralized recharge authorization and transmits charging
operation logs to the clearinghouse. Authorization is requested from the clearinghouse at the beginning of
each charging operation by forwarding the contract identification (refer to Figure 27) and, in response,
receiving the client's profile details. These details can then be used to determine the optimal charging
profile — in terms of power and time — taking into account contractual rates and network conditions. For
billing purposes, Enel will develop an asynchronous interface flow with the EVSPs, which will monthly
send CDRs (Charge Detail Record) to EVSPs, using the information in the CDR data format showed in

Figure 28.
This interface with the centralized Clearinghouse uses the .H standard, which is publicly available to
partners.
/I- type of card
/[-card id: IT - [CH code] - [SP code] -
[contract code]- numerical progression
/I- SP code
/- contract code
/I- validity period (card expiration)
Figure 28: Enel's RFID data format
Array Description Valuation Mandatory
Value aligned to the left.
POD POD Code The transmitted value must not have spaces or zeroes | Yes
and must be aligned to the left
COD TRA Value aligned to the left.
= Trader Code | The transmitted value must not have spaces or zeroes | Yes
DER X
and must be aligned to the left
Value aligned to the left.
ID_Cliente | Client Code The transmitted value must not have spaces or zeroes | Yes
and must be aligned to the left
ADATSOLL | Date of start Format YYYYMMDD Yes
charging
UZEIT Hour of_start Format hhmmss Yes
charging
N — New emission of all records for the combination Pod-
Cod_Trader-month(and year)
TIP Tvpe of input R- Reemission of all records for the combination Pod- Yes
ATTIVITA yp P Cod_Trader-month(and year)
- S charging consumption off of all records for the
combination Pod-Cod_Trader-month(and year)
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Array Description Valuation Mandatory
Accepted values:
Type of -B
TIP_COLN charging -R Yes
pole Where B refers to a Public charging pole and R to the
Private one
: Integer values in kWh are accepted for energy. The
Active o
value ,zero” is accepted but zeroes and spaces are not
PAT1 Energy Yes
drawn T1 accepted at the front.
Examples: 999999999 or 100
. Integer values in kWh are accepted for energy. The Yes
Active -
value ,zero” is accepted but zeroes and spaces are not
PAT2 Energy
drawn T2 accepted at the front.
Examples: 999999999 or 100
: Integer values in kWh are accepted for energy. The Yes
Active o
value ,zero” is accepted but zeroes and spaces are not
PAT3 Energy
drawn T3 accepted at the front.
Examples: 999999999 or 100
Active Integer values in kWh are accepted for energy. The Yes
PAT4 Energy value ,zero” is accepted but zeroes and spaces are not
drawn T4 accepted at the front. Examples: 999999999 or 100
Active Integer values in kWh are accepted for energy. The .
- Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not of private
LAP1 Reading T1 accepted at the front. Examples: 999999999 or 100 priv
. charging
at charging ole
start T1 P
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAP2 Reading T2 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
start
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAP3 Reading T3 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
start
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAP4 Reading T4 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
start
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAT1 Reading T1 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
end T1
Active Integer values in kWh are accepted for energy. The Yes in case
LAT2 Energy value ,zero” is accepted but zeroes and spaces are not | of private
Reading T2 accepted at the front. Examples: 999999999 or 100 charging
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Array Description Valuation Mandatory
at charging pole
end
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAT3 Reading T3 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
end
Active Integer values in kWh are accepted for energy. The Yes in case
Energy value ,zero” is accepted but zeroes and spaces are not | of private
LAT4 Reading T4 accepted at the front. Examples: 999999999 or 100 charging
at charging pole
end

GA MOVE/FP7/265499/Green eMotion
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Enel Vision: Insights into Clearing Processes and E  lectromobility Business

This paragraph is intended to contribute to the business modeling and description effort of this peculiar
task, by providing further details over the Enel’s vision of the electric mobility business, with special focus
on the nature of clearing processes within it. This content will surely further improved during the
subsequent tasks of WP3, acting as input on Clearinghouse architecture definition and design, business
modeling and technical standardization.

The electric mobility business model Enel is developing reflects the need to create, as DSO, a flexible
platform that can deliver services to users and stakeholders, enhancing the research effort developed
until now without ignoring the regional differences existing among the various demonstration projects
ongoing throughout Europe. Furthermore, in this phase of the project, proposing a business model does
not directly imply a business scenario, which highly depends on how the model adheres to the market,
how far and how fast the market develops itself and, most of all, regulations, laws and standardization.
Considering the R&D impact over this business and its market outlook (and investments), the core of Enel
vision over the clearing processes and high-level services/platforms within electric mobility is that they
should be properly proposed, discussed and designed looking after the efforts and the results of regional
demo projects. Also, stakeholders have to carefully consider the critical aspects of a completely new born
business, which may be dramatically exposed to damage due to its weaknesses in this very first stage,
thus impacting the mass market EV deployment and leading the project to failure.

Besides the battery cost and raw materials prices, the major weakness of electric mobility (and what may
cause its further delay) is the lack of a reliable, flexible and widespread infrastructure: in other words, the
“chicken-egg” locked loop. Speeding up the development and deployment of a pan-European recharging
infrastructure (including ICT services) is therefore a crucial point on which common interest and goals
should prevail.

In the light of the need to sustain the business development and enable the EV technology rollout, Enel’s
approach towards technology definition and design is in a bottom-up fashion.

This means that the architecture of the whole EV recharging infrastructure should be designed keeping in
mind compatibility with the traditional energy business, sustainability with the current ongoing research
efforts and flexibility towards the adoption of different, and even opposite, business models reflecting the
broad and complex reality of regulation and law, especially in the first years of EV deployment throughout
the old continent.

A bottom-up approach means that the highest level functionalities of the EV ecosystem, i.e. the
Clearinghouse, should be designed considering and leveraging on the lower levels and how they are
designed and intended to be developed in Europe. This implies to undertake a design process that cares
about the differences between the demonstrators to enhance them with a new level which has to achieve
compatibility with the several and heterogeneous lower ones. In other words, the highest level of EV
network infrastructure should not be a monolithic enclosure of everything else, but something added on
top of the rest.

This is why according to the Enel vision the Clearinghouse is basically a system that makes possible
dealing and “clearing” relationships between different market actors (mainly EVSPs) when the lower
levels of the EV ecosystem could not resolve the charging request.

Thus, the eMobility Clearinghouse should not be a mandatory system to be polled every time a charging
request has to be cleared between different actors: clearing request could also be resolved without
accessing the eMobility CH if the agreement between the actors involved in the transaction is accessible
by the infrastructure management system.

Further details are introduced in the following figures.
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Figure 30: New contract registration within a contr act management system

According the bottom-up approach, each EVSE deals with a favorite infrastructure management system
(IMS) on a physical layer (i.e. data communication through GMS), while each EVSP delivers and updates
its contract info to a contract management system (CMS), which is basically a multi-purpose database in
which market actors keep track of users contract info and relationship between EVSPs (Figure 29 and
Figure 30).

The flexibility behind this ecosystem vision is that a galaxy of IMS and CMS could exist (as it actually is,
considering each specific implementation of management systems that is up and running through in the
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regional demos). The IMS has the purpose of communicating with the lowest layer (i.e. the charging spot)
and the highest layers (i.e. energy traders, service providers, DSO) using the information retrieved from
the former; while the CMS has the purpose of storing and updating contract info and EVSPs agreements
in order to feed back authentication / authorization towards the infrastructure management system and,
therefore, the charging spot on which the end user is recharging his vehicle. This flexible architecture is
further detailed in the following picture (Figure 31).

New EVSE Op. - EVSP service agreement

Infrastructure
Management

System

ESVE Op.: ESVP:
-EVSE OP. X - EVSP A
-EVSE OP. Y - EVSP B
-EVSE OP. Z -EVSP C

SERVICE Ay
AGREEMENTS EVSPAJ EVSP B

\\‘_7 -

‘

Hew agreement

EVSE OP. X

The IMS has to find M

where EVSP contracts
are stored and access
their data in order to
authenticate and
authorize recharges.

Example

EVSE Op. X Ay X

YES Then request contract
data to the “xyz" CMS.

Is the CMS of
EVSP A known?

g

EVSE Op. Y

Then forward clearing
request to ellob
Clearing House.

NO

Figure 31: Dealing with service agreements

When an EVSE Op. has a new commercial relationship with a service provider, it updates the IMS by
signaling that the new service agreement does exist between itself and a specific EVSP. This stored
service agreement enables the IMS to send back authentication and authorization, after requesting the
contract info (i.e. services, tariff table, etc.) to the contract system, named Contract Management System
(CMS). Therefore, the IMS has to know from each of the EVSPs the location of their contracts (in other
words, on which CMS they store this kind of data) and if this is not possible, has to redirect a clearing
request elsewhere: the eMobility Clearinghouse that may have the same interface of the CMS, being
basically a router between IMS and other CMS.
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The clearing functionality in the electromobility framework

What the clearing functionality is?

In the mult-vendar energy market model, the charging station always
connect to only one Infrastructure Management System (different
operators could anyhow use different management systems). The
Infrastructure Management Systemn needs to access the contract info in
order to autharize the charge. If the EYSP is not linked to an EVSE

0p., the IMS in charge to resolve the issue by accessing a local or
remote ChS or redirect to the enob CH the request to associate the
calling EvSP to another EvSP (which has the service agreement with
the EVSE OP.) The service agreement between EVSE Op. and EVSP,

CLEARING FUNCTIONALITY !

together with the info on where the EVSP contract, are stared within :  External Call to the
the IMS. Two cases are possible; the CMS that holds the EvSP *  Clearing CLEARING
contract is integrated locally with the IMS (i.e. systems sharing the *  Internal HOUSE
same hardware) or the contracts are stored into an external (remote) Clearing

server. In the first case the contract is simply retrieved from a DB

stored in the contract management server linked to the infrastructure

management server. In the second case the infrastructure

management system shall know how to interface with an external

system. The contract management clearing functionality uses the

"clearing agreements tables" stored inthe system

Therefore, the resalution based on a service agreement between

service providers can be implemented within the same system or not, charging request
depending on the actors involved in the transactian. pagated towards MS |

EVSP A user Msssssaisssssssnsassssnsnnnnnns

] charging request Authorization result and | Merinrs | §
charging parameters feeded ] Ovston % J T E
a m back towards the charging spot | rce v ¢ T 2 [+
oe A —— 4
1
EVSE X.1 ;

Figure 32: Dealing with service agreements

The clearing functionality is therefore implemented within the CMS through a routing system which roams
the clearing request through the eMobility CH towards the proper CMS that knows the user’s contract info
and EVSPs agreements. In the following section are pictured examples of events that may happen in this
bottom-up vision of EV charging management.
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Contract managed by a local CMS without clearing.
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Figure 33: Contract managed by a local CMS

Referring to Figure 33, EVSP A contracts are managed by a local CMS (i.e. running on the same server
of the IMS). The IMS is the one called by each EVSE X.

The IMS has all necessary information to provide authorizations to the operators because the contracts
are immediately available. The joint operation of the IMS and CMS forms an integrated system who
completely resolves the request sent by the EVSE X.1.

The IMS has already a service agreement between the calling operator and the EVSP A. Therefore, the
IMS simply retrieve the contract info from the local CMS and feeds back authorization towards the EVSE.
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Figure 34: Contract managed by a remote CMS

In this case, EVSP A contracts in this case are managed by a remote CMS. The IMS is always the one
called by each EVSE X and knows how to reach the CMS where the contracts are stored. The IMS has
finally all necessary information to provide authorizations to the operators, provided that the CMS feeds
back the relevant contract info. The IMS has already a service agreement between the calling operator
and the EVSP A. Therefore, the IMS simply retrieve the contract info from the remote CMS and feeds

back authorization towards the EVSE.

GA MOVE/FP7/265499/Green eMotion

WP 3: Deliverable 3.1

Page 67 of 147



Contract managed by local/remote CMS with clearing.

EVSP T direct clearing
' contract
|D°T_1a /_The IMS resolves straightforward the charging authorization request \
i by accessing the clearing agreement between EVSP in a known CMS.
Contract

InT.2

o
=
B
-
s CMS
=
=
® {local / remote)
=]
= SERVICE EVSPA | EVSPE | EVEPK &
AGREEMENTS ‘
_‘gn “Contract ID TRl — I*’ EVSP T IDs:
5 .::arg:tg [ Services 3 EVSECE. Y 4 Rk -ContractID T.1
3 que: -service 1.1
= - Contract ID
=

-sefvice 1.2
-agreement
with A

- Enquiry for auth

& service
-Contract ID T.2

m ssene
v/ -service 2.1

)
M -service 2.2
5 -agreement with A
EVSP TID: 4
-ContractID T.1 EVSP TID:
EVSE X.1 pred
B

- sewice 14 -Contract ID T.1 AGREEMENTS. S | il | e
- service 1.2 - sefvice 1.1 EVERT Iy BEEE
o e - clearing with A - service 1.2 I } d | |
arge/Services - elearing with A EEE) IR [+ | £
Approval & "
Delivery

Figure 34: Contract managed by a local/remote CMS w ith clearing

This is the case of a EVSP T user that recharges on a EVSE X.1. EVSP T and EVSE OP. X does not
have a service agreement, but EVSP T has an agreement (a “clearing agreement”) with another EVSP,
and the IMS knows where this clearing agreement and the EVSP T contract info are stored. (The clearing
agreement, together with the EVSP T contract info, is stored on the CMS used by the EVSP T company).
Thus the CMS holds the clearing agreement between T and A and the IMS has the service agreement
between A and EVSE X. Service provider T is treated as A thanks to the existence of the first agreement.
Therefore, the IMS not only demands the contract info of T, but also the clearing agreement with A in
order to feeds back to the EVSE the authorization of recharging the vehicle.
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Contract managed through the eMob Clearing House.
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Figure 35: Contract managed by the e-mobility Clear  inghouse

This is the case of a EVSP T user that recharges on a EVSE X.1. EVSP T and EVSE OP. X does not
have a service agreement, but EVSP T has an agreement (a “clearing agreement”) with another EVSP,
and the IMS does not know where this clearing agreement is and therefore does not have a way to
retrieve contact info.

The IMS then calls the e-mobility Clearinghouse, which acts basically as a router between the IMS and
CMS, redirecting (“roaming”) the authorization towards the proper CMS and clearing the relationship
between. The calling EVSP and the one who actually has a service agreement with the infrastructure
(EVSE OP).

In this case client Ks contracts are not managed by the default CMS of the local infrastructure
management system (described as IMS here) called by each EVSE. This could be the case of a local
service provider who stores his data in another CMS, or of a foreign service provider. Unlike the previous
cases, the default CMS cannot provide directly authorizations because the EVSP T is unmanaged:
contract info and its related service/roaming agreements are unknown. Therefore, the default CMS of the
IMS must call the eMobility Clearinghouse. The Clearinghouse then behave as a routing system which
receives the contract info and charging authorization request from the calling CMS and forward them to
the proper CMS (“roams” it), where contract info and roaming agreement are managed.

This let the CH to retrieve the significant information (“authorize recharge because T is linked to A (clear it
with A)”).
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4.2.2 Electricity Supply Board (ESB) Ireland

No. of cars involved: 2,000 (by 2011 — see http://www.esb.ie/electric-cars/electric-cars-ireland/electric-
car-milestones.jsp) **

No. of charging spots: 3525 (private and public)

Special features: DC charging stations, kWh billing system, supplier choice, two currencies (Euro and
British Pound)

ESB’s e-Mobility infrastructure is built on a Charge Point Management System that is responsible for
providing user white- and blacklists and generating charge point events. Once a customer is registered at
the Charge Point Management System, RFID cards are issued that provide the customer’s services
white- and blacklist according to their bookings/contractual relationship. Identification and authentication
processes rely on 3G connectivity using ISO 14443. Figure 35 provides a detailed dresciption of ESB’s
proposed IT-system.

PROPOSED PUBLIC CHARGE POINT SYSTEM

Revenue

Tariffs

Data
Aggregation

Charge Point q
Payments System

Internet

Account
Cansumption

Charge Point
Mgt. System
Web 2.0 & Virtual
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TSO = Transmission System Operator AMI = Advanced Metering Infrastructure
DSO = Distribution System Operator DUoS = Distribution Use of System charges

Figure 35: ESB e-charging IT-system

Types of Charging Points

® (ESB, 2011)
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Following extensive research and in cooperation with car manufacturers, ESB decided to use IEC 62196
type 2 (“Mennekes)” sockets as a standard for all types of charging points.

Expecting these plugs to become standard in other European countries as well, this approach may
guarantee the highest level of interoperability in terms of roaming and different car types.

There are three different types of charging points that can be described as follows:

Home Charge Points

Mostly installed on an outside wall and connected to the customer’'s domestic electricity supply. In
case of the car being charged over night, it will be fully charged in the morning. Since some
electricity suppliers offer discounts on electricity usage during the night, the charging at this time
of the day becomes most efficient.

Public Charge Points

Possible installation locations could be e.g. shopping centers or public car parks. Depending on
the car and the corresponding battery type, charging takes between two and six hours. In order to
grant authentication RFID cards are used which are issued by the ESB.

Fast Charge Points

Being able to deliver higher charging power to EV'’s, Fast Charge Points can provide a much
shorter charging time than Home Charging Points. (charging 80% battery capacity in 20-30
minutes)

Mostly installed on inter urban routes, Fast Charging Points are defined to enable nationwide
traveling with EVs.

IT-Systems

With help of a customer specific online account, electro mobility users can top-up their balance every time
via debit or credit card. The IT-System even enables its customers to overlook current electro mobility
tariffs and enables them to change it whenever desired without penalty.

Other services are: Text notification when the EV is fully charged, online reservation service for charging
spots and geographical maps showing charge points locations including their status (for Android, I-Phone
and other smart phone users).

In terms of roaming, ESB operates a shared e-Mobility infrastructure in Northern Ireland and Ireland. In
this approach, customers may change energy suppliers whenever desired.

Figure 36 gives a review of both ESB’s so far installed electro mobility infrastructure as well as charging
spots planned.

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 71 of 147



Gr&h - %%w

eMotion
/

==
[Earn |

|Eriggan

°' Public charge points installed @ Fast charge points installed q Charge points undergoing
= engineering design

Figure 36: Map of electric car charge pointsin Ire  land, planned by 2011

Billing processes are built on charge point events generated by the Charge Point Management System
whenever a customer requires charging. There are two different types of records: one simple,
consolidated one that only provides the RFID account, trigger for end of charging (EOC), start/end time of
charge event, start/end register read. The more detailed one - called Clock Data Readings - additionally
provides quarterly hour measurements, the actual asset location and tariff information. These records are
stored in ESB’s back end system. While customers may pay with prepaid cards, initially topped up with
10-15EURO at registration, credit card payment is not intended to be offered. Added services already
offered to customers are Apps for Android, I-phone and smart phones.
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4.2.3 Automotive OEM: BMW, Daimler, Nissan and Rena ult

The OEMs BMW, Daimler, Nissan and Renault have discussed their individual interests regarding
interoperability and third party access/ roaming within an OEM Workshop (July 26" 2011). A following
analysis has shown a high grade of common views regarding the understanding of the role of the
European Market Place, the technical environment and the relevant use cases to be covered.

Common understanding on a “European Market Place an  d a Clearinghouse”

In order to ensure interoperability on a pan European Basis, a coherent European approach for a
common market place is seen as a key prerequisite. The description of the concept of the Market Place
and the involved stakeholder as defined in the WP 3.1. projection definition document (“the blue thing”) is
generally supported by the European OEMs. The OEM business model concerning electric mobility
requires that the customer contact is brand orientated specific (via e mobility provider platform) and not
directly via the Clearinghouse. The interface between the end customer and the e-mobility service
provider platform can either be via the E-Car (HMI), via smart phone or web-based.

“Technical Environment for a European Clearinghouse

The OEMs are part of the standardization activity of ISO/ IEC 15118 and support the range of use cases
defined in ISO 15118-1 (draft). While this standard describes the interactions between the EV and the
EVSE at detailed level, the interactions, processes and communication to the secondary actor (which are
in principle the stakeholder of the “Market Place”) is only described generic with less detail. Hence in this
field a multitude of open issues is arising, with the chance for Green eMotion to drive the process based
standards in this field in order to become the relevant European platform.

First of all, despite a European frame for the liberalization of the energy markets, different national
regulations regarding grid access and electric power sales & distributions exist in the EU27, leading to the
urgency of European harmonization. One example is the question whether the access to the EVSE is
possible under existing grid regulations or a separate regime for 3" party access is required. A possible
role of the Clearinghouse in this context could the definition of a contractual frame for EVSE access.
Another important aspect for the definition of a “Business Scenario” is the underlying business model of
the platform. While for the inauguration public funding could be an additional option, the Clearinghouse
itself needs to generate operative earnings in order to reimburse the operative expenses and further
development of new services. This thought was reflected by the OEMs while describing first use cases
generically and the issue of services fees to be paid from the stakeholder to the Clearinghouse for certain
services (e.g. real-time information on EVSE availability, reservation of an EVSE) has been addressed.

Relevant Use Cases for a European Clearinghouse

At present the landscape of regional and national funded demonstration projects as well as first industrial
driven deployments (e.g. e-laad, mobi.e, RWE, ...) leads to a variety of proprietary solutions for granting
infrastructure access. Hence in a first step basic mobility services need to be provided to European
customers with one access regime, without the necessity to have contractual relations to a multitude of
service providers. In addition, with the focus of e-mobility in cities and larger urban areas, services that
allow a convenient way of combining parking with charging will be a key driver for growth in the next
years. In the following years after the initial market introduction phase (2011-2013) the quick introduction
of value added services is supporting mass market introduction until 2020 and beyond

Based on these border conditions the European Clearinghouse need to offer following services from 2013
onwards:

Basic mobility services (link to GeM WP 3.5):

obtaining EVSE technical specifications and charging parameters (2013)
optimization of parameters (rate, price) and suggestion to end user (2013)
EVSE Access — Model Roaming (2013)
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EVSE Access — Model Third Party Access
CO2 reporting

Value added Services (link to GeM WP 3.6):

obtaining EVSE availability and location

EVSE reservation

social networks links/ download updates to EV, smart personal devices
(phone, PC, other - paired with the EV)

eco-routing (Sensitive to SOC, geo-profile, climate)

Battery is also made available for further Value added Services
V2H (modulate the electricity consumption of households)

V2G (offered by the aggregator)

offer capacity to the system (balancing, intra-day market)
virtual power plant / ADR schemes

(2014)
(2014)

(2013)
(2013)

(2014)
(2014)

(2014)
(2020)
(2020)
(2020)

A crucial information will be the order of magnitude of transactions per day in order to size the IT
architecture of the Clearinghouse. For the first rough assessment it is recommended to assume that the
services to be implemented in 2013/14 (from OEM point of view) will mainly be used in connection with
semi-/public infrastructure such as information on availability, reservation or roaming. Hence the number
of expected semi-/ public infrastructure, ideally on a European scale, in the next years will give good
indication. While valid forecasts for Europe are still missing, the results of the German NPE can give an
impression on the desired development in Germany (21 % share of all EU27 new vehicle registrations in

2010, www.acea.be) as displayed in Figure 37.
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4.2.4 EV Service Provider: Better Place

Better Place is very proactive in terms of roaming conception, even though it still doesn’t have a real
framework for roaming processes. It has introduced coffee talk sessions in Denmark to discuss roaming
concepts with other Electric Service Providers (EVSPs)/fleet operators and has contacts within the
EVCom project. Although Better Place is not a member of EVCom, it is involved in the discussion for
standardization of roaming processes (meter reading?)

In Better Place’s framework the following definitions apply (Sadot, 2009):

EV Operator: Provides charging services to its subscribers (EVSP for Green eMotion)

Charging Spot Operator: Provides energy through its charging spot network (EVSE Operator for
Green eMotion)

Roaming: in the field of electric vehicles is defined if all of the following conditions were met:
1. Driver is a subscriber of an EV operator that provides charging services.

2. Driver connects his electric vehicle to a charging spot which is not operated by its EV
operator.

3. Driver pays for charging services to his EV operator, not the charge spot operator.
Furthermore, the roaming business processes are conceived as:

1. EV operator point of view: provide its subscribers the freedom to connect to charging spots
and get charging services using subscribers’ credentials.

2. Charging spot operator point of view: allow subscribers of EV operators to connect to its
charging network, and benefit from charging services, using subscribers’ credentials with its
EV operator

T

Coymmunication\jnes

Figure 38: EVSE operator
In Figure 39 and Figure 40 the roaming processes are shown: if a driver went to different Charging Spot

Operators, they might have a direct roaming agreement with the driver's EV Operator, or they are
interfaced by a Clearinghouse, so that the driver is charged and billed correctly.
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Figure 39: Roaming as envisioned by Better Place

Charge Spot Operator #1

EV Operator Bidirectional Roaming Agreement

(user context)

Charge Spot Operator #2

- Communication line

Figure 40: Roaming agreements as envisioned by Bett  er Place

The set of services offered by contract by the EV Operator to the driver and the ones offered by the EV
Operator at the charging spot when recharging, need to be mapped (Figure 41).
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Business Mapping

—M

EV Operator

1 VIP

Charge Spot Operator

o T e ostior e Opratr

1 Charge immediately and full $1 per kwh
upon cable connecting

2 Charge me now —  + 2 Priority overide $0.8 per kwh
2 Off peak / Time of use

p —/.' 2 Off peak / Time of Use $0.3 per kwh
! Jemandesponse / 4 Opportunistic $0.1 per kwh
4 Renewable /
5 Best effort

Figure 41: Mapping of charging services

as envision ed by Better Place

Below (Figure 42) the time sequence of a driver charging at a foreign charging spot is shown. The

communicating actors, including people, software and
Charge Spot Operator and Home EV Operator and the

hardware, involved are the Roamer, Charge Spot,
information exchanged id outlined.

Roamer Charge Spot Charge Spot Operator EV (home) Operator
Tap card
avecomee |G
‘”Sm‘-’c Authorization and driver's
Cmultemargeﬂmc
» Optional :
m’ Charge plan nolfification o the roamer
Charging
-—\\Eru:rﬁ;“‘ ﬂ\_ﬁ
\ J\ VAN )
Withi Y t
Roaming ithin charge spo et

operator domain

Figure 42: Roaming sequence as envisioned by Better
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For standards adopted by Better Place in the roaming processes refer to

4
.

CS & EV couplers

IEC 62196 CS to NOC
/\ (not part of roaming)
IEC 62196-2 type 1 IEC 62196-2 type 2
(aka J1772 | Yazaki) (aka Mennekes)
—3 ‘ - -
pg— / \A 1. Roaming
Biaeami. . 2. Proximity card
4 i EV 2 CS communication (ISO 14443)
i 1. IEC V2G
o gal 2. SAE J2293/2836/2847 T
Electric vehicle conductive Electric vehicle conductive
charging system charging system
IEC 61851-1 & 61851-21 (mode 3) IEC 61851-1 & 61851-22 (mode 3)

Figure 43: Standards relevant to roaming

4.3 Conclusion from the Stakeholder Analysis

Utilities

Results that can be drawn from the utilities’ interviews are that every interviewee decided to have bilateral
agreements with their demonstration project partners in order to enable roaming between the different
partners’ charging infrastructures. ldentification and authentication is realized in two different manners:
While Endesa and Enel use centralized systems to manage the communication between different
parties, EDF stated that customer data is stored on every partner’s databases. Independent from the
different solutions, parties involved needed to agree on standardized IDs.

When projecting these results on Green eMotion it becomes obvious that some aspects can be assigned
on a pan-European architecture without modifications to be made, while others need to be adjusted in
order to assign present solutions on European wide roaming scenarios.

With regard to agreements on standardized ID formats the situation in Green eMotion is equal to the
partner’s experience. In order to enable roaming in a pan-European context, standardized IDs used by all
parties involved is crucial in order to successfully identify customers in a roaming scenario.

But regarding the underlying system architecture some modifications need to be undertaken: While
partners chose to have bilateral agreements with their project partners in ongoing demonstrations, in the
pan-European context it appears to be impossible to require all parties to have agreements with every
other party participating in the e-Mobility environment. On this way, a European Market Place could help
to reduce entry barriers to potential small service providers or utilities such as Stadtwerke or
municipalities. At this point, Automotive OEMs share this opinion as it can be seen in the following
paragraph.

Automotive OEM
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From Automotive OEM perspective, a coherent European approach for a common market place is seen
as a key prerequisite to enable a mass scale, European-wide EV introduction. In the course of that, the
OEM business model concerning electric mobility requires that the customer contact is brand orientated
specific (via e mobility provider platform) and not directly via the Clearinghouse.

In order to provide the required interoperability to all project stakeholders, the interactions, processes and
communication between Marketplace stakeholders need to be described in detail. On this way, European
standards could be established as well as a contractual framework to address the question whether in the
future the access to the EVSE is possible under existing grid regulations or a separate regime for 3 party
access is required. Another important aspect for the definition of a “Business Scenario” is the underlying
business model of the Marketplace and/or Clearinghouse.

Another key issue to Automotive OEMs is to provide basic mobility services to European customers from
an early project phase. Therefore, just one access regime to a variety of proprietary solutions driven by
demonstrations and industrial deployments should be deployed, without customers being forced to have
contractual relationships to a multitude of service providers. As stated in the paragraph before, the GeM
Market Place could help to avoid entry barriers in terms of multiple contractual relationships.

At last, combined parking and charging is seen as a key driver for growth especially in urban areas. After
the initial project phases (approximately after 2013) quick introduction of value added services should be
enabled in order to support a mass market development.

EV Service Provider: Better Place

Analogously to the utility companies interviewed, to Better Place ID standardization is a key issue that
needs to be addressed in order to successfully enable roaming processes involving different
stakeholders. In addition to that, from Better Place’s experience the question needs to be addressed in
which way delay in communication processes should be solved. To them, one possible solution would be
the European Clearinghouse providing all relevant customer information prior to the charging.

Another solution would be to start charging regardless if all customer data was checked successfully or
not and keep charging for certain period of time till all relevant data is transmitted.

At this point the question needs to be addressed, whether this approach conflicts with corresponding
national specific energy laws and who will have to pay for the amount of energy charged if the customer
was not allowed to do so.

E-mobility services
Some eMobility services considered important by the interviewees were:

Customer portal providing their available services, current SOC (State of Charge) etc.;
iPhone app for searching closest charging station/map of charging stations;

SMS notification at the end of charge;

Charge management for private charging stations;

Telematics services. Here importance of dynamic info is relevant (e.g. Find available charging
station, Reservation of public charging spots) other than static info (e.g. available on Google).
However, Endesa doesn't see reservation of (public) charging stations as a critical service.
Moreover, a question on how the EV, EVSE Operator and GeM Clearinghouse communicate
dynamic info remains open.

4.4 Critical Success Factors

In order to provide a high level of clarity, the Critical Success Factors (CSF) collected from previous
projects and GeM partners are divided into four groups which are: Charging Technologies, Data Privacy,
Market Place Services and Market Place as bottom up approach. If there was a CSF mentioned by
several partners or stated in more than one previous project, the corresponding partner or project names
can be found in brackets following the CSF.
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Charging Technologies
European standard for the user ID to be settled (Endesa, Better Place, e-IKT, Renault)

Standardize existing charging spot technologies and corresponding components (Renault, Enel,
MeRegioMobil)

Charging strategies to be flexible and adjustable to market penetration level of EVs (G4V)
EV charging to be controlled including the needs and constraints of the DSOs (G4V)

Enabling every private household to conveniently manage its necessities to charge and feedback
energy from home (MeRegioMobil)

Compatibility between intercity and inter country charging. If RFID cards are used they should
provide

0 section of data referring to common features to all EVSPs
0 some data referring to EVSP-specific features (Endesa)

Data Privacy
Occurring privacy and security requirements to be considered (ELVIRE)
0 ensure low roaming costs / response times / synchronization costs
0 avoid data / function redundancy
o allow easy system maintenance and protection (ELVIRE)

Communication between cars and infrastructure needs to be developed.
E.g. to allow Customer ID and credit storage on the EV. This can be used at charging spots.
RFID to be used only at public spots. (EDF)

Option to upload customer data onto the CH should be on customer’s choice. (EDF)

Market Place Services

Further services apart from basic clearing should be enabled by the Marketplace (e.g. user
friendly identification/authentication, reservation or smart charging services, route scheduling for
company fleets) (Renault, Enel, CROME, FutureFleet, MeRegioMobil, e-IKT, Endesa)

In order to ensure interoperability on a pan European Basis, a coherent European approach for a
common market place is to be developed. (BMW, Daimler, Nissan, Renault)

Basic mobility services need to be provided to European customers with one access regime,
without the necessity to have contractual relations to a multitude of service providers (BMW,
Daimler, Nissan, Renault)

Energy demand forecasting as a Market Place key service (Edison, FutureFleet)
Driving pattern analysis and data storage (FutureFleet)
Enabling cross-border roaming of EVs (MeRegioMobil)

Market Place as bottom-up approach

A bottom-up approach should be followed that takes into account existing ICT / charging
infrastructures and differences between demonstration projects (Enel, CROME)

Clearing processes and high-level services / platforms should be properly proposed, discussed
and designed looking after the efforts and the results for regional demo projects (Enel)

The Clearinghouse should not always be addressed but just if a clearing request could not be
resolved (Enel)

Preparing and providing a technical platform e.g. for Danish demonstration projects on EVs and
focus on power system integration (EDISON)
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Manage all transactions and communication between all stakeholders (EDISON)

Considering all factors collected from previous and ongoing projects as well as partners interviews, a
number of key issues can be turned out which were mentioned by the majority of partners and projects.
First of all there is the standardization of customer Ids and charging spot technologies. These aspects
appear to be very obvious since these prerequisites need to be met even if only basic charging services
need to be provided in a roaming scenario as it should be realized with help of GeM. In order to fulfill
these requirements, there are already standardization processes taking place. For charging technologies
there is to mention the ISO 15118 which was already stated by the OEM Manufacturers.

With regard to the customer ID standardization the e-IKT project appears to be very advanced, discussing
different formats of IDs that enable stakeholders to reliably identify not only customers themselves but the
country they come from and the service provider they belong to.

Another key interest is the establishment of Market Place services which are expected to help generating
new business models to the project stakeholders. This task will be conducted in further work packages
when it comes to defining the scope of the Market Place and Clearinghouse, i.e. T3.2, T3.3 and T3.4.
Another important aspect in the course of an EV mass market introduction is energy demand forecasting.
When considering a high number of customers to be charging for instance during the night in their private
households or during working hours at their company’s parking lots, the additional energy demand that
needs to be covered by utilities could significantly influence the grid in terms of stability and local
availability. Therefore, intelligent and flexible charging as well as demand forecasting methods need to be
developed. At this point the Market Place could provide an essential benefit when it comes to collecting
charging data und analyzing charging habits.

At last, the architecture that is to be developed should take into account existing demonstration project
solutions as it should follow a bottom up approach, leveraging existing solutions. On this way, the
architecture should not replace so far developed solutions but to provide a new layer that connects
different approaches without making others obsolete.
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5 Business Scenario Definition

A number of business scenarios were identified for the Green eMotion Marketplace and Clearinghouse.
These fall into the following five categories

C = Smart charging
S = Service handling / management

R = Roaming
G = Regulation
0= 0OEM

E = Energy

In Table 4, the scenarios that have been defined in the framework of WP 3 in Green eMotion are valued
with a priority, ranking from 1, highest to 3, lowest priority.

Category

Business scenario

Priority

Charging a. at home/ b. semi-publicly / c. publicly

Differentiation of customer contracts, Service Level Agreement (SLA)- Check

Mono-directional control of charging

Bi-directional control of charging (V2G, V2H — Vehicle-to-Home)

Marketplace: buying, selling, routing

Service detail records for accounting and billing

B2B contract management

Service provisioning/registration/life cycle management

Standardization of interfaces, messages (for remote customer service)

B2B partner management

Roaming both between EVSE operators and between countries/regions

Authentication (for all kind of services) -> contract

Validation of contracts (from, to, scope, tariff info, ...)

Core driver scenarios (best charging, reservation)

Additional value added services (analytics and reporting, eco-routing)

Innovative services (advanced charging, maintenance)

Grid related value added services (Congestion management)

Energy trading value added services (VPP, imbalance)

Energy retail value added services

O I P FOU I [ I T e I e T T e P TN o LS LS L

Table 4: Business scenarios defined for GeM WP 3
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5.1 Business Scenario Description Framework

In order to describe all business scenarios in a uniform way, a common framework for the business
scenario description has been agreed on, see Table 5.

Attribute Value
ID A globally unique identification of the scenario
[This will be filled centrally at a later stage]
Name A user-defined identification. Preferably a short active verb phrase describing

the goal to be reached, the purpose of the scenario

Actors involved

Specifies which (human and computer) actors that are part of the scenario
(should be named in the list of actors)

Context The circumstances under which the scenario is used.
Example: the scenario “car charge transaction” identifies a service for EV
driver and is triggered when the driver connects with a charge spot while
“charge detail record” is for administration and is triggered when administrators
issue the command through an administration interface

Reference The linkage between the scenario definition and other software artifacts like
code and documents
[Not used in the first stage, but important for later tracking]

Inputs The data, actions, and events required to trigger the corresponding function

Outputs The data, products and deliveries of the execution

Precedents The scenarios that should be executed prior to this one. For example, to
execute scenario of
“car charge transaction”, it requires the execution of scenarios “create EV
service contract” and “register user”

Successors The scenarios that cannot execute unless current scenario finishes

Description A brief summary of objectives and functions of the scenario

Open questions

List of details that have to be agreed on in the GeM consortium to make the
scenario work

Business model

The value drivers, revenue model /payment schemes etc. in the business
scenarios

Cost driver

Which elements of the business scenario are influencing the cost side?

[Not used in the first stage, but important for later tracking]

Table 5: Business scenario description framework

In the context of the description of business scenarios and structuring scenario groups, ISO/ IEC 15118
illustrates use cases and processes that have been jointly developed by IEC and 1SO, hence involving
major European OEMs and utilities. Scope of this ISO/IEC standard is the definition of the vehicle to grid
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communication including processes and interfaces between the EV and other stakeholders which are
required for the provision of charging services.

5.2 Business Scenario Descriptions

5.2.1 Smart Charging Scenarios

When we are talking about the success of electrical vehicles we may think about the drive concept and as
a second major pillar of the overall discussion we may think about how to get EV’s connected and loaded
with electricity. The business around these charging scenarios is the linkage between industries and
processes of former separated entities. Now we see that EV’s from an OEM perspective have influence
on the power grid due and while the charging process. Vice versa have the flow of energy and the
physical requirements of grid stability impact on the cars or let's better say the charging process.

Smart Charging is the core element of the electric mobility and beside the electrical power and the car
technology the new challenge and also chance. The business scenarios will reflect on high level view this
link.

Category Business scenario Priority
C1 Charging a. at home/ b. semi-publicly / c. publicly 1
Cc2 Mono-directional control of charging 2
C3 Bi-directional control of charging (V2G, V2H) 2

C3 a. Vehicle-to-grid (V2G)
C3 b.Vehicle-to-home (V2H)

Scenarios in this section describe the charging patterns and needs of individual end-users that charge
electric vehicles in residential areas (Cla. at home), in office buildings, commercial centers, airports (Clb.
semi publicly), or at the curbside and public parking lots in cities (C1c. publicly). This core scenario is also
marginally describing the patterns of fleet and car sharing concepts, who act as end users mainly for semi
public and public charging scenarios. All three C1 scenarios are assigned priority 1 in this project and will
be demonstrated as core scenarios. The business case behind C1 charging scenarios is described
through links to the sub-scenarios of C3, C4, the OEM scenarios O1, O2, and energy scenarios E1, E2.

Attribute Value
ID Cla. C1lhb. Clec.
Name Charging at home $emi-public charging Public C  harging
Actors involved Primary actors: Primary actors: Primary actors:
(Stake holding EVSP EVSE Operator EVSE operators
entities) DSO Fleet operator /parking lot | EVSP
operator
Energy retailer P DSO
DSO :
Energy retailer
Energy retailer
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Actors involved
(systems)

EVCC, communication part of the EV
SECC, communication part of the EVSE
HMI, Human Machine Interface- could be implemented as a function of the EV,

EVSE, mobile phone etc.

Context (scope
and environment)

This scenario defines the
EV charging at customer’s
house.

IEC 61851-1 Mode 1 and
Mode 2 are not
considered. EVSE is
remotely controlled by the
EVSE Operator and,
locally, EVSE can
communicate with EV too.

Customer requests
authentication.
Authentication at home is
needed to allow someone
to charge his EV at
“private” EVSE of
someone else. The
authentication allows
associating CDR to the
correct contract, i.e. the
guest contract.

This scenario defines the
charging of electric
vehicles which are
operated in a fleet or
individually and are
charged at semi-public
dedicated locations, i.e.:

Office centers, designated
parking areas (shopping
malls, airports, train
stations (park and ride)).

Battery switching stations

There is an existing
synergy with the core
business of the owners of
these designated parking
spaces (e.g. Shopping
center could attract more
customers / differentiate /
improve profitability of the
parking lot and establish a
transaction link with the
customer).

This scenario defines
public charging of
individually operated
electric vehicles at the
curbside, in public spaces
/ parking lots equipped
with EVSE.

Context
(sequence of
actions)

Plug-in the EV into EVSE

Communication setup between EVCC and SECC and correct association by

relevant protocol

EVSE Operator, on the base of EV Service Provider and Customer ID, gives
the authentication response. If yes, EVSE Operator enables the charging on
the known EVSE. If not, Customer request is denied.

Authentication request can be occurred by EV, RFID Card, SMS, etc. and it
has to reach EVSE operator infrastructure management system. If the

authentication is not supported through EV or EVSE (i.e. by phone or SMS),
the EVSE identifier is needed.

Identification through different means: automatically launched by EV, or
activated by user identification through HMI (either in the car or in the EVSE),
or launched at the EVSE. The SECC forwards the IDs (Provider ID and
Contract ID) from the EVCC associating its own IDs (Spot Operator ID and
Power Outlet ID) to third parties (Marketplace/Financial CH or EVSP that
owns the customer) for validation

Authorization of the EV user to consume services at the EVSE based on
his/her information (payment data) and according to the acceptance of the
payment (ID) from third parties (Marketplace/Financial CH or EVSP)
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mechanical lock

Before the power delivery, EVSE has to communicate to EV the load limit
parameters. E.g. EVSE can communicate load parameters not just based on
its physical limitations, but on contract information too, received from EV
Service Provider through EVSE Operator management system.

Vehicle will be charged based on the chosen load leveling (the decision is
linked to one of the sub-scenarios C4c VPP or C5 Congestion management)

During the charging process, due to the communication between EV, EVSE
and EVSE Operator:

meter data can be collected into EVSE Operator management system

power supply can be modulated, due to messages sent by EVSE operator,
also because received by DSO for grid management issues

Ending of the charging process with a meter readout and disconnection of the

step)

Information:

Power Outlet ID
provider ID
Contract ID

Payment data

Reference IEC 61851-1 Ed. 2 ISO/IEC CD 15118- |ISO/IEC CD 15118-1.2
621961 £d 2 EC 62106-| IEC 61651-1 Ed. 2
2 Ed.1 - IEC 61851-1 Ed. 2 (69/173/FDIS), IEC
‘ (69/173/FDIS), IEC  |62196-1 Ed.2, IEC 62196-
Draft of IEC 15118 62196-1 Ed.2, IEC 2 Ed.1
62196-2 Ed.1
Inputs Actions:

EV driver physically plugs-In the vehicle;

Identification is prompted through different means: automatically launched by
EV, or activated by user identification through HMI (either in the car or in the
EVSE), or launched at the EVSE

Either EV user or the vehicle communicates an estimated end of charge time
(communicated to the Energy retailer via Marketplace). Energy retailer will
obtain the end of charge time from the EVSE and communicate the energy
prices to the EV. Optimization logic, as an application in the back-end of the
marketplace or in the EVSE/EV will allow smart charging. (This is an optional

EVSE Operator can control remotely its own charging infrastructure.
EVSE Operator has a partnership with one or more EV Service Provider.

EVSE Operator has access to Customer_ID, Contract typology and validity,
because of its partnership with EV Service Provider.

EVSE Operator ID
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End of charge time

Energy load leveling options

information between EVSE and EV:

safety by pilot circuit (PWM - mode 3)

load levels (PWM or other communication channel).

Contract information (e.g. tariff table)

Outputs

Success end conditions:
EV charged

CDR is generated on the EVSE side and transferred to the EVSP or to the
Marketplace (financial Clearinghouse) for billing/invoicing

Failure end conditions:

The procedure is not terminated normally because of a failure in
authentication/charging/information exchange procedures

Precedents

End Customer has a valid contract with an EV Service Provider
EVSE Operator can control remotely its own charging infrastructure
EVSE Operator has a partnership with one or more EV Service Provider

EVSE Operator has access to Customer_ID, Contract typology and validity,

because of its partnership with EV Service Provider.

Marketplace recognizes the ID and communicates back via EVSP or EVSE

directly

The EVSP, fleet operator and the parking lot operator have contracts with the

DSO or the energy retailer.

Successors

Service handling/ management

Billing

Description

This scenario describes
EV users charging at
homes, in residential
areas

This scenario describes
vehicles connected and
charged from a common
AC supply, which will be
subject to a contract with
the energy provider.

This scenario describes
EV users to charge at any
public charging station on
the curbside

Open questions

Value drivers

Potential revenue streams
from energy services C3,
C4,E1, E2

and use of OEM
scenarios 01, 02

Provision of services:
parking space

charging
infrastructure / battery

Provision of services:
parking space

charging
infrastructure / battery
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charging charging

EV maintenance (in | Potential revenue streams
case of the fleet from energy services C3,
operator) C4,EL, E2

Utilization of the idle |and O1
time (battery

switching and fast
charging stations)

Potential revenue streams
from energy services C4,
El, E2

and use of OEM
scenarios O1, 02

Cost drivers CAPEX: CAPEX: CAPEX:

charging infrastructure charging infrastructure planning
enhanced grid connection |charging infrastructure

OPEX: for battery syvitching and
smart charging stations

energy (location specific) OPEX:

operation fees for the energy

marketplace services OPEX: maintenance of EVSE
energy Provision of additional

value added services and
transaction costs (billing,
Provision of additional support, legal fees).
value added services and
transaction costs (billing,
support, legal fees).

maintenance of EVSE

and marketplace
operation

and marketplace
operation

Table 6: Charging business scenarios

As it was defined already by the G4V (FP7 project) consortium, controlled charging can be carried out
through both mono-directional and bi-directional communication. Mono-directional control of charging is a
simple one way command from the DSO reducing or increasing the throughput of charging points.
Vehicle to grid is currently considered to be a future enhancement of the mono-directional charging
control. Energy scenarios based on the actual use of the energy regulated by controlled charging are
further described in section 1.9.5. Scenarios in this section describe the use of electricity from EV
batteries that is fed into the grid (C4 a. V2G), scenario of V2G coupled solely with the owner's household
(C4b. V2H).
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Attribute Value
ID C2 Mono-directional charging
Name Mono-directional controlled charging

Actors involved EVSE operator, DSO

Context Charging of EV battery can be reduced or increased based on the signal from
DSO

Reference Grid 4 vehicle FP7 project

Inputs - Data link between EVSE and DSO (in some cases this is the same entity)

- feedback from the substations triggering load shedding commands

Outputs DSO is able to control load in selected areas of the network

Precedents Connection and identification of EV

EVSE controllable by the marketplace

Successors Billing for the service (reimbursement of the end user or EVSP)

Description DSO is able to control load levels of end users (send signal to EVSE operators
with a change of TOU tariff), or control a specific part of the grid by controlling
each charging point (increase or decrease of load under one or more substations)

Open questions

Business Model Described in Ela.-b.: congestion management and TOU

Cost Driver EVSE needs to be equipped with ICT communication

Fees for the using of marketplace

Table 7: Business scenario mono-directional chargin g

Vehicle to grid scenario in general is by the project consortium considered priority 3, because the
services, which would support V2G business case are not yet in use, hence the recovery of additional
cost from battery life-cycle reduction is missing and is not expected until 2020. However, the consortium
found it important to demonstrate at least the benefits of a variation of V2G, concept called vehicle to
home V2H, which is in GeM considered priority 2. Consortium members indicated that this scenario might
be in use earlier, around year 2014.
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Attribute Value
ID C3a. V2G
Name Vehicle to grid
Actors involved EVSP (aggregator), DSO, Energy wholesale
Context Electricity from EV battery is fed into the grid and offered to the energy retailer
Reference
Inputs End user enroliment in the EVSP program and selection of V2G service
EVSP contract with Energy wholesale
Data link between EVSP and DSOs to enable the V2G service at particular
location and time
Outputs V2G signal provided by the Energy wholesale or DSO
Precedents Connection and identification of EV
Authorization by DSO to provide V2G
Successors Billing
Description EVSP shares real-time information about all connected EV'’s, which are enrolled
in a demand management program. DSO and Energy trader will access this
information and send control signals to the EVSPs via the marketplace.
Algorithms that will translate signals into actions for particular vehicles will be
provided by third party connected to marketplace.
Open questions Will the simultaneous Energy retail and DSO communication be possible?
Business model In theory, the EVSP will offer flexible electricity to the Energy wholesale based
on the elapsed time of charging. This energy could be used to approximate the
real-time consumption to the program of the Energy wholesaler in such way that
he will avoid possible penalty. DSO would communicate the physical boundary
to this service at every location.
The business case behind V2G is not determined yet due to two main reasons.
At first, the EV batteries are currently not available for discharge without taking
effect on their life cycle. And at second, the innovative character of energy
services that could bring revenue for using EV as a flexible grid element are not
yet in use. Hence, the revenue stream, which could compensate the
technological hurdles (decrease in battery life-cycle) is not established yet.
Cost driver Optimization algorithms for determining when to use the flexibility of which EV
are complicated and data intensive. Proper communication needs to be in place.
Table 8: V2G business scenario
Attribute Value
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ID C3hb. V2H

Name Vehicle to home

Actors involved EVSP, DSO, Energy retall

Context This scenario uses EV as an integral part of the household energy system.
Electricity from EV batteries is provided to the household. When EV is connected,
it serves as a buffer and balances peaks in household consumption.

Reference
Inputs End user enroliment in the EVSP program

a) Selection and activation of V2H service

b) Energy retail contract with the household changed to enable V2H
Outputs Signal to EV when to provide the discharge as V2H service

reward for provision of the service to the end user

Precedents Connection and identification of EV at home

Authorization by DSO to enable V2H
Successors Billing
Description EVSP shares real-time information about each EV connected to the household.

DSO retrieves this information from the marketplace and sends signals (when and
if needed) to the EVSP to the EV to serve as buffer, interrupt charging or discharge
to satisfy increased household consumption.

Open questions

Business Model | DSO needs to reduce peaks on the substations in residential areas. Due to the
increased load of households, new LV substations would need to be installed. With
the use of EV as short term, local peak buffer, the DSO will achieve longer lifetime
of the substation and will defer the incremental investment.

Cost Driver DSO signal to trigger this service has to be based on analysis of the households
demand - connection to smart home

Table 9: V2H business scenario
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5.2.2 Service Handling and Management Scenarios

The marketplace, as the central integration instance for offering services by service providers and for
service requestors to utilize these services as part of their business with end-customers, has to provide
the following environment for:

1. Service creation (optional)
2. Service delivery (required)
3. Service execution (optional)

Service delivery does include:
1. Subscription Management for value-add services
2. Services Life-Cycle Management
3. Content/Service Management
4

Operational Support Services (e.g. Contract Management, Order Management, Problem
Management)

5. Business Support Services (e.g. Marketing, Financial, Custom Care & Relationship)

The marketplace consists of the following services:

1) Core Marketplace Services (includes service creation, delivery and execution)
2) Clearinghouse Service

3) Value-add Services

The business scenarios for the Core Marketplace Services are the following:

Category Business scenario Priority
S1 Marketplace: buying, selling, routing 1
S2 Service detail records for accounting and billing 1
S3 B2B contract management 1
S4 Service provisioning/registration/life cycle management 1
S5 Standardization of interfaces, messages (for remote customer service) 1
S6 B2B partner management 1

Terms used in this chapter:

Service Provider : A Service Provider offers services via the marketplace to Service Requesters.
Service Providers in this context are EVSE Operator or other value-add service providers, like
navigation routing providers.

Service Requester : The Service Requester requesting and using the service offered on the
marketplace from the Service Provider. By integrating the service from the marketplace the
Service Requestor offers this service to his end-customer.

Service Requestors in this context might be EV Service Provider, EV Fleet Operator, and OEM.

Service Broker : The Service Broker as part of the marketplace links the Service Requester with
the Service Provider.
Service Broker in this context is one of the core functionality of the marketplace.
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Attribute Value

ID S1

Name Marketplace: buying, selling, routing

Actors involved Service Provider, Service Requestor, Service Broker

Context Value-added service offering and buying on the marketplace and linking with

the stakeholders is the main scenario.

Reference [filled at a later stage]

Inputs Service Provider is registered and is offering services
Services Requester is registered and able to search services

Outputs Service Requester buys and uses the service (e.g. value add) from the Service
Provider
Precedents Marketplace in place and service available.

Service Provider and Service Requestor is registered

Successors Service requestors are able to integrate and use business service

Description 1. The Service Provider offers service on the marketplace

The Service Broker stores service related information in a central
registry or service catalogue

3. The Service Requestor searches the marketplace for services required
for his business using the Service Broker central registry (service
catalogue)

The Service Requestor enrolls and buys the selected service.

5. The financial transaction between the Service Provider and Service
Requester can be cleared by the Clearinghouse.

Open questions None

Business Model Pay per use, transaction based pricing

Cost Driver IT transaction costs

Table 10: Marketplace business scenario buying, sel  ling, routing
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Attribute Value
ID S2
Name Service detail records for accounting and billing

Actors involved

Service Provider, Service Broker

Context Service needs to provide detail record for accounting and billing

Reference [filled at a later stage]

Inputs Service Provider is registered and providing services

Outputs The Service Broker is able to search and look-up service detail records for
accounting and billing

Precedents Service provider has registered a (business) service

Successors Service broker and service requestor can access service detail data

Description Service detail records can be stored in Service Broker service catalogue

Open questions

How will service detail records be validated?

Business Model

Cost Driver
Table 11: Service detail records for accounting and billing
Attribute Value
ID S3
Name B2B Contract Management

Actors involved

Service provider, Service requestor

Context

Contracts between service provider and service requestor have to be managed

and maintained. One approach is that by the marketplace operator manages
the contracts for each services offered. Contracts include the terms and
condition and a legal binding agreement between the service provider and
service requestor.

Reference

[filled at a later stage]

Inputs

Service provider is registered and is offering services which are listed in the
service catalogue.
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Outputs Service requestor accepts the contract and can use the service.

Precedents Service provider and service requester are registered on the marketplace
Successors Service requestor agrees the contract

Description For each service registered by the service provider a contract is required when

the services is bought by the service requestor. The marketplace may provide
the capabilities for service provider and service requestor to agree and accept
on the contracts defined.

Open questions None

Business Model

Cost Driver
Table 12: Business scenario B2B contract management
Attribute Value
ID S4
Name Service provisioning/registration/life cycle management

Actors involved Service Provider, Service Broker
Technical resources

Marketplace

Backend system of each service provider (e.g. OEM vehicle back-end system,
charger network operation system, grid management system, service platform
of service providers, ...)

Communication Channel

Context Starting point:

The service provider wants to offer/publish/modify or removes a business
service on the marketplace. The business service includes information about:
content, preconditions, billing fees, etc.

Reference [Not used in the first stage, but important for later tracking]

Inputs Initial event
A marketplace platform is in place

A service provider wants to offer new services on the marketplace
platform.

A service provider has already joined the market place but there have
been updates to the service that require a refinement of the interface

Action
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Communication of standardized interface description if existing
(Customizing of standardized interface)

Definition of interface if new

Implementation of interface

(Refinement of interface with respect to changes/ problems)

Data/ information needed

Type of back-end system

Communication channel

Data exchange protocol

Required service usage/ Frequency of service usage
Type of data delivered to/ required from the platform
Security requirements

SLA requirements

Outputs Data
Data is exchanged according to specification

Deliveries
Interface between the back-end system and the marketplace is established
(Updated interface with respect to the new specifications)

Precedents A new stakeholder wants to join the marketplace.

(An stakeholder, already active on the marketplace, has updated/ changed the
back-end system that require a refinement of the interface)

Successors Service requestors can use the business service offered on the marketplace

Description The business service is registered and provisioned
Changes to the business services is performed during the life cycle

Open questions None

Business Model

Cost Driver

Table 13 Service provisioning/registration/life cyc le management
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Attribute Value
ID S5
Name Linking of systems, standardization of interfaces, messages (e.g. for remote

customer service)

Actors involved

Stakeholders / customers
Service provider, Service requestor
Technical Market Place Operator, Economical Market Place Operator
Stakeholders / solution provider
ICT Service Provider/ System Integrator
Involved job functionalities
Sales (Offering phase)
Requirements Engineers
ICT Specialists
System and Solutions Architects
Hosting/ Platform Experts
System Integrators
Technical resources
Market Place Platform

Back-end system of each stakeholder (e.g. OEM vehicle back-end system,
charger network operation system, grid management system, service
platform of service providers, ...)

Communication Channel

Context

Starting point: Each of the stakeholders has an existing back-end system.
These back-end systems are connected to the market place.

This scenario is always triggered when an interaction between the market
place and the back-end system occurs (e.g. EV owner is booking an eco-
routing service via market place). It groups the back-end systems into certain
categories and standardizes the interfaces.

Interfaces and messages for B2B customer services have to be standardized
to minimize integration effort and to increase the amount of the services
offered.

Reference

[filled at a later stage]

Inputs

Initial event
A marketplace is in place

A new player wants to join the marketplace

(A player has already joined the market place but there have been updates
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to the back-end system or the back-end system has been changed that
require a refinement of the interface)

Action

Communication of standardized interface description if existing

(Customizing of standard interface)

Definition of interface if new

Implementation of interface

(Refinement of interface with respect to changes/ problems)
Data / information needed

Type of back-end system

Communication channel

Data exchange protocol

Required service usage/ Frequency of service usage

Type of data delivered to/ required from the platform

Security requirements

SLA requirements

The main input should be based on standard interfaces and messages
between the service provider and data exchange with service requestor

Outputs Data
Data is exchanged according to specification
Deliveries

Interface between the back-end system and the market place platform is
established

(Updated interface with respect to the new specifications)

The main output between to the service requestor should uses standard
interface and data exchange with service provider

Precedents Service provider and service requestor agrees on a standard interface and
data exchange message.

Successors Service requestor can use standard interface and message for data exchange
from service provider

Linking of existing back-end systems of the various stakeholders to the

Description
common platform.

Refinement of interfaces in place with respect to changes/ problems

The standardization of interfaces and messages minimizes any integration
effort for the exchange of interfaces and messages between the service
provider and service requestor. The service and message broker ensures the
connection of services and the exchange of messages between the service
provider and service requestor.
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Open questions Who has to carry out the new interface implementation work?
The new stakeholder?

Market place operator?

Business Model Less integration and test effort for linking service provider and service
requester.

Function oriented pricing: Customer has to pay for each implemented
interface on an effort basis. The customer defines the requirements and
the provider delivers the interface taken these into consideration. Changes
and updates that are defined after implementation result in additional
customer payments according to efforts.

Value-based pricing: Customer has to pay a fee on the basis for each user
who is using a dedicated service of the customer. This means that the
pricing bases on the degree of utilization of the interface. Updates and
changes with respect to the interface have to be paid by the solution
provider. This business model is more risky to the solution provider than
the function oriented pricing.

Cost Driver Amount of standard interfaces to be implemented and tested.

Table 14: Business scenario linking of systems, sta  ndardization of interfaces, messages

Attribute Value
ID S6
Name B2B partner management

Actors involved Service Provider, Service Requestor, Service Broker

Context Service Provider and Service Requestor have to be registered at the
marketplace first before any service can be offered or used.

Reference [filled at a later stage]

Inputs Registration data for service provider / requestor

Outputs Validation record about successful registration of service provider /requestor
Precedents A Service Provider or Service Requestor want to use services from the

marketplace and need to perform the registration process

Successors A Service Provider or Service Requestor can offer and buy services from the
marketplace

Description 1. Service Provider or Service Requestor enrolls and register at the

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 99 of 147



eMo tf on -

-/

marketplace
2. The marketplace operator will validate the correct registration data

Open questions What kind of validation is need by the marketplace operator to ensure the
correct registration data?

Business Model

Cost Driver

Table 15: Business scenario B2B partner management
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5.2.3 Roaming Scenarios

Category Business scenario Priority
R1 Roaming both between EVSE operators and between countries/regions 1
R2 Authentication (for all kind of services) -> contract
R3 Validation of contracts (from, to, scope, tariff info, ...)

The following section contains a description of the roaming scenarios that are facilitated by the GeM
Clearinghouse.

Attribute Value
ID R1
Name Roaming both between EVSE operators and between countries/regions

Actors involved Clearinghouse, EV service provider

Context This business scenario ensures that an EV driver can use the EVSE
infrastructure of those EVSE operators that his EV Service Provider has signed
a roaming agreement with.

Reference [filled at a later stage]

Inputs Roaming agreement
Unique Contract ID that contains information about which EV service
provider the customer belongs to

Outputs CDR routed to the right EV Service Provider

Precedents

Successors R2, R3

Description The Clearinghouse provides the service of providing a record of all roaming

agreements so that it can be verified what EVSE infrastructure an EV driver is
allowed to use and also which services he is allowed to consume. The
Clearinghouse facilitates the data exchange between the roaming partners via
the exchange of Charge Detail Records (CDRS).

Sub scenarios of the roaming scenario are provided in R2 and R3.

. ' ized?
Open questions How are roaming agreements formalized*

Open questions of R2 and R3

Business Model Value Proposition

The value proposition of this business scenario is the facilitation of EVSE
infrastructure usage by many EV drivers, both domestic and in foreign
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countries (goal: Europe-wide). Through this, EV Service Providers can offer a
larger number of public EVSESs to be used by their customers; on the other
hand, EVSE Operators can offer their services to a larger number of
customers.

Additional services associated to roaming may be delivered by the
Clearinghouse e.g. analytical data about charging processes, for better
forecasting and planning of energy delivery and new EVSE installations.

Revenue Model
Each roaming process is associated with a roaming fee (or Clearinghouse fee)

that includes the authentication and CDR generation/routing services.
Additional data services can be procured from the Clearinghouse at additional

fees.
Cost Driver Hardware and software for operating the Clearinghouse, incl. maintenance
Back-up service for connection failures (call center)
Table 16: Business scenario roaming
Attribute Value
ID R2
Name Authentication, validation of contracts, and service indication via the

Clearinghouse

Actors involved EV Driver, EVSE Operator, EV Service Provider, Clearinghouse

Context This scenario applies when an EV driver seeks to charge at a public EVSE,
which might not be operated by the EV Service Provider that this driver has a
contract with. The Clearinghouse checks whether existing agreements for that
customer or his service provider are in place and provides an indication of what
services the customer might be allowed to consume and provides that
information to the EVSE which can then, e.g., start the charging process.

An initial registration of a new customer applies when an EV driver signs a new
contract with an EV service provider. The customer must be registered to the
Clearinghouse or the clearing house requests authentication on request. It
must be ensured that the driver can use all EVSEs which he is allowed from
the contractual perspective of the EV driver or EV service provider offer.

Reference [filled at a later stage]

Inputs Initial procedure registration of new customer
1. A new customer stipulates a contract with an EVSP
2. Contract ID is assigned to the new customer;

3. The new customer's Contract ID with a list of available services to the
customer and the EVSP ID are sent to the GeM CH. A precondition is
that the EVSP is registered to the GeM CH and the CH in turn has
provided its contact information and list of roaming partners in order to
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enable the exchange of information between the different EVSPs (for
Roaming purposes);

An alternative is that all Information is stored decentralized and
exchanged on request.

4. The GeM CH will notify the EVSP about the successful registration of
its new customer.

Notes
If the contract ID and EVSP ID is provided to the GeM CH, the CH will
clearly know which EVSP owns a specific customer.

If a list of available services is provided to the GeM CH, the CH will clearly
know which services a roaming customer is allowed to consume at a
different EVSP.

Unique Contract ID that contains information about which EV service
provider the customer belongs to

List of services that the customer is allowed to consume

Legal, privacy or business reasons may prefer resp. force a decentralized
approach to host and manage the data. Nevertheless to allow roaming a
minimum of the required data must be exchanged

Outputs List of services that the EV driver is allowed to consume
Parents R1

Subs No sub

Precedents R2

Successors R3

Description Procedure:

The driver hooks up the car at the charging spot and the EV/driver
requests authentication to the EVSE operator. If the EVSE Operator and
the EV Service Provider are the same stakeholder, the EV sends Contract
ID to the EVSE Operator, which will have its own database (DB) and will
check whether the driver is its customer, which means he will check
whether the driver‘s Contract ID is in his DB;

If the driver's Contract ID is not in the EVSE Operator's DB, the EVSE
Operator will enquire the GeM CH to check whether the customer is known
to the GeM CH.

Once the GeM CH has verified the presence of the Contract ID it will check
Which EVSP owns the customer

Whether the customer is allowed to charge at that charging point (is there
a roaming agreement in place?) and

What services the customer is allowed to consume when roaming.

Responses of authentication and service indication are forwarded to the
EVSE.
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Notes
As a reference see also the use cases of ISO/IEC CD 15118-1.2:
Certificate Update
Certificate Installation
Identification from the EV with validation from secondary actor
Identification from the EVSE with validation from secondary actor

Authorization inside EV with authentication

How to specify e-mobility services or service level agreements (SLAS) in a

Open questions : ;
penq uniform way across Green eMotion?

Data privacy: how much information should the CH receive about the new
customer and his list of allowed services?

How to create the biunique Contract IDs (containing EVSE identification)?

Business Model This scenario is one sub-scenario of the clearinghouse scenarios  see
business model and cost discussion in R1

Cost Driver

Table 17: Business scenario authentication via the Clearinghouse

In the stakeholder interviews (as reported in Section 4) the feedbacks from the interviewed OEMs were to
firstly refer to the ISO/IEC CD 15118 for authentication and authorization/service indication processes.
The document contains descriptions of:

Use cases

Messaging

Physical layer
In particular, if ISO 15118 authentication happens off line that means that not every charging session the
GeM Clearinghouse is enquired, but some data would be stored locally and updated periodically.
Also, since there are different formats of contract IDs, in order to answer to the need for standardization,
the ISO 15118 proposes a format.
Concurrently, in the USA other similar standards are being developed: SAE.
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Figure 44: Authentication and service indication wh en charging at a foreign charging spot

Figure 45:; Scenarios for EVSE operator — EVSE relat  ionship
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Figure 46: Registration process for new customers

In the stakeholder interviews (as reported in Section 4), the main points of the interviewees’ responses
regarding new customer registration were:

The option to upload customer data on the GeM Clearinghouse should be left to the customer,
depending on how much coverage he desires. He may only be interested in charging in his/her
own EVSP’s charging stations, therefore, not recurring to the roaming option;

The stakeholders have different approaches for identification: Enel uses RFID cards. Endesa
doesn’t see the need for uniquely identifying the driver. The car should identify itself like in the
mobile phone industry and no RFID cards should be necessary. However, if RFID cards are in
place, there should be a section of data referring to common features to all EVSPs and a data
section for EVSP-specific features;

The simplest way to upload information regarding what services a driver is allowed to consume
would be to store in the GeM Clearinghouse a list of services commonly defined by the EVSPs,
where in each cell of the EVSPXEVSP table contains the sub-list of services EVSPs have agreed
on when creating the roaming contract. However, there is a customer privacy issue.
Nevertheless, EVSPs need to communicate to roaming customers which charging services
he/she can access at the EVSESs outside their own network. E.qg., is priority charging or fast
charging, or switching batteries allowed in other EVSEs? These services need to be defined with
standard parameters in order to everyone being able to understand them.
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Attribute Value
ID R3
Name Generation and routing of Charge Detail Records (CDR)

Actors involved

Marketplace, Clearinghouse, EVSE Operator, EV Service Provider

Context A CDR is generated for each charging event that goes through the
Clearinghouse. At the end of charging, the metering values from the EVSE
smart meter are transmitted to the Clearinghouse; the Clearinghouse writes the
metering values and other billing relevant information into the CDR and
transmits it to the EV Service Provider that serves the EV driver that is related
to the charging event. Another approach may be that the data is transmitted
directly from the EVSE Operator to the third party EVSP. However the CH may
offer a validation service of the transmitted data.

Reference [filled at a later stage]

Inputs Unique Contract ID that contains information about which EV service

provider the customer belongs to
Metering data from the EVSE metering device (with timestamps)
List of consumed services and price

Outputs CDR

Parents R1

Subs No sub

Precedents R2

Successors Billing by the EVSP (outside of the Clearinghouse)

Description Procedure

1. Atthe end of a charging session of a roaming customer, the visited
EVSE Operator will generate a CDR to be sent to the GeM
Clearinghouse; and/or the EVSE Operator.

2. the GeM Clearinghouse collects CDRs from EVSE Operators B, ..., Z
for EVSP A's customers and periodically (weekly/monthly, etc.) sends
them to EVSP A;

3. EVSP A periodically sends invoices to its customers and payment is
cleared,;

4. EVSE Operator B generates invoices for each partnering EVSP and
directly sends the invoices to be paid. Or these invoices are
aggregated and the CH does the clearing between all participants.

3 & 4 are outside of the CH scope.
As a reference see also the use cases of ISO/IEC CD 15118-1.2:
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Charging details

Value added services

Open questions Uniform format of the CDR needs to be agreed on (to be done in task T3.4 in
GeM WP 3)

Business Model This scenario is one sub-scenario of the clearinghouse scenarios  see
business model and cost discussion in R1

Cost Driver

Table 18: Business scenario generation and routing of charge detail records

Figure 47: CDR generation and routing process

A possible CDR format within the GeM Clearinghouse is proposed in Table 19.

Field Example Value

CDR-ID 8100

Start time of connection event 24.11.2010, 14:41

End time of connection event 25.11.2010, 18:21

Trigger for end of connection FullyCharged

Point_Of Delivery DE0073324512800000000000000093687
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Location of charging point Altrotistrassel3
Street name 69190 Walldorf
Street number
City
Postal Code
Contract-ID DE-AA-000001-5
. Tariff
Energy [kWh] Time kwh [€/kWh
24.11.2010 15:30 2.42 0.2
24.11.2009 15:45 1.52 0.196
24.11.2009 17:00 1.65 0.193
24.11.2009 18:00 0.54 0.194
24.11.2009 18:21 1.25 0.199
Data_Collector_ID BA-0159-4
EVSE Operator 4043135000008
Driver’s EV Service Provider 3683684100012
Services Description Price (€)
MP3 Upload 0.19
SMS notification 0.05
Reservation 0.40

Table 19: CDR proposed for the GeM Clearinghouse

In the stakeholder interviews (as reported in Section 4) specific comments to the CDR proposal were:

This CDR is similar to the one Enel already uses to provide data to partners regarding the
charging sessions performed. The section that shows the electricity consumption between
different time stamps is particularly valuable as now the Enel’'s contract is flat tariff, but in order to
pay taxes, all the kWh consumed must be shown; additionally, the proposed CDR format would
support a future scenario with dynamic tariffs;

The CDR should include info to support more dynamic scenarios expected for 2020;
The CDR must take into account also regulatory issues;

For the sections “ Start/End time of connection event” it is important to distinguish between start
time of parking and start time of charging (for controlled charging);

The section “Trigger for end of connection “contains the reason for ending the charging session
and it needs to be defined in a standard way. The triggers could be:

0 Battery is full
0 Vehicle has to leave
0 Charging station is malfunctioning

In the section for Sub-Services, the listed services need to have a uniform template for all EVSPs;
in addition to that they should be accompanied by a brief description and the relative cost. Value
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added services can be listed here as well or there might be two different CDRs, with a separated
one for value added services.

Daimler pointed out that CDR info can also be stored in the EV, so that after a charging session,
the EV and EVSE exchange charging information and agree on the consumption (Sanity Check).

For cross-country billing, currency issues have to be taken in account together with the fact that
different cultures may offer different value added services (e.g. EDF adopting specific
promotional codes). In addition, a blacklist of customers who don’t have access to services
should be established.

In conclusion, the main points that came out form the feedback of the above processes are:

The GeM Clearinghouse would be in charge of the optimization of the “signaling” process that is
setting up, maintaining and disconnecting the charge session. For this purpose services could be
uploaded on the GeM Clearinghouse, so there is no much delay in communicating the approved
list of allowed services to the charging spot. An additional concept for overcoming delays is to
always start charging and if customer is not validated, the charging must stop in (circa) 5 minutes.

There are privacy issues regarding customer information to be uploaded on the GeM
Clearinghouse, in particular the information relative to the services the driver is able to consume.

If a list of services defined on a common format cannot be uploaded on the GeM Clearinghouse,
than the GeM Clearinghouse would be only a routing entity, that routes authentication and
service indication requests between EVSPs as well as routing CDRs.

If the GeM Clearinghouse is only a routing entity, there could be possible delays in the answers to
the driver’s charging requests.

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 110 of 147



5.2.4 OEM Business Scenarios

EV’s will change the way of mobility in a sustainable and long lasting way. We will see the change of a
traditional combustion focused industry into a new drive concept industry. Some of the changes are
disruptive and the concepts from a car manufacturer (OEM) perspective must be reviewed and partly re-
invented. Beside the pure driving experience we have various hew options for business scenarios only
from an OEM perspective.
The link between industries and technologies raise business potentials in a new quality and quantity. The
following businesses scenarios are OEM focused and describe a source of new business opportunities.

Category Business scenario Priority
01 Core driver scenario: best charging 1
02 Additional value added services (analytics and reporting, eco-routing)

02a Analytics
O2b Eco driving
O2c Security
03 Innovative services (advanced charging, maintenance) 3
O3a Vehicle and driving
0O3b Entertainment
Attribute Value
ID 01 - Best charging
Name Individual driver best charging
Actors involved EVSP (End-user), EVSE, DSO, Energy retalil,
Context Driver can search for Qharging nearby
Search for the best price
Select charging point (EVSE)
Check availability
Make a reservation for specific time slot
Reference
Inputs EVSE information on the:
type of charging point (compatibility with EV)
type of electricity connection (throughput of electricity: e.g. 3kW/6kW)
connection tariff and electricity rates (flat tariff, TOU)
availability
parking fees
Outputs Operator of charging points provides updated information on the network of
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their stations including their charging specifications. Updates are event based
(new CP, or CP not in use due to maintenance, etc.). This information will be
made available to the EVSP; driver can access it from the vehicle HMI.

Information from the energy retailer about the rate, information from DSO
about the possible charging times (throughput of the substation), and parking
fees (from EVSE based on input from the parking lot owner) are aggregated by
the marketplace. Optimization algorithms evaluate these parameters and
suggest optimal choice for the selection criteria. Optimal choice and
alternatives are communicated to the EVSP.

Precedents EVSE will be connected to the marketplace (third party on a marketplace) to
update its parameters and availability

Successors Connection to EVSE, billing

Description In the car, driver is able to search for available CP near his current location,
along route, or at the destination (POI). From his personal computer or smart
phone, he is able to search for information about CP near any selected
destination.

Open questions Pricing: what level of the transaction fee and communication fee to the CP will
be feasible, level that the EVSE operator can charge to EVSP and end-users
will pay for?

Business Model The scenario as described will be available to EVSP and to its end-users free
of charge. The revenue is expected from additional services that drivers would
be charged for. The payment for this service should not be charged directly to
the end user but hidden in the parking and charging fee (e.g. parties
connected to the marketplace, EVSE operator will pay to the marketplace and
get reimbursed by EVSP).

Additional service (enhanced version of this scenario): driver can search for
available charging stations near current location and also the in the proximity
of planned destination, the information about rates and availability during a
selected time period will be available

Electricity rate, speed of charge and parking price has to be optimized to the
current status of the battery and the planned trip. The driver is presented with
an optimal option and also the second and third alternative

Driver can reserve selected EVSE for a connection price (no show fee would
apply).

The goal of EVSE operators is to optimize the use of their CPs. They will
update the information about the possibilities of their charging points and
attempt to attract more users. Special offers and cross selling, may also be
communicated to the market place and the end user can base his decision on
this.

Cost Driver Transaction fees payable to the marketplace

Communication from the EVSE (regular and event based reporting from the
CP to a third party connected to the marketplace)

Table 20: Core driver business scenarios
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This following scenario comprises services that will be provided to the end user through the GeM
marketplace as optional, in addition to O1. Demanding parties are expected to pay extra fees for these
services, after choosing them.

Attribute Value
ID 02 a - Analytics
Name Analytics and reporting

Actors involved EVSP (End-user), Government, OEM

Context Driving and charging information will be collected from EVSE and EVSP:
charging parameters, mileage, state of battery, time stamp, location of the
charging points, category of used EVSE: public/ semipublic / private, CO2
intensity of electricity production for used EVSE and time.

Reports based on the analysis of collected parameters will serve for:
planning of further e-mobility developments (Public sector)

planning of infrastructure for EV connections (DSO)

feedback to drivers

monitoring of EV use

Reference
Inputs Current state of charge (communicated by EV in pre-set time intervals)
EVSE location and charge history
Speed of discharge (km driven between charges)
Outputs Efficiency of battery
Efficiency of driving
Location and time stamp of EV use
CO2 intensity of driving
Precedents 01
Successors Settlement of payments for the analysis (demand parties (e.g. Public sector)
reimburse the providing parties (EVSP))
Incentives for low CO2 use (subsidy from the public sector)
Description Operator of EVSE updates the charging details of each EV charge in a central

database. Marketplace application will report on how much electricity has each
vehicle consumed and where. CO2 emissions will be calculated based on
unified CO2 intensity/kWh per energy supplier (based on the energy mix).
These reports will be made available to interested parties (Public sector,
OEM).

Open questions Need to combine EVSE data with data from the vehicle (EVSP)

Business Model Public sector will require CO2 monitoring to calculate exact emission savings

GA MOVE/FP7/265499/Green eMotion WP 3: Deliverable 3.1 Page 113 of 147



per location. Incentive scheme to support the e-mobility can be based on this
calculation. Providing parties, which aggregate this information, will be paid a
marginal fee from the subsidy (EVSP).

Other possible value drivers:

OEMs are expected to retrieve the battery charge information directly from
the vehicles. If however, they will require the information on the type of
charge (fast/slow for battery maintenance), information from the
marketplace will be needed. Marginal use of this scenario is therefore also
expected from the OEM.

Energy retail and DSO will provide the electricity information to the
marketplace either for a fee, if updated, or for free (e.g. unified CO2 levels,
not changing). At the beginning of the implementation this information is
expected to be free of charge (technically not possible to retrieve dynamic
information on the electricity in the particular location)

Cost Driver Cost for analytics

Transaction fee for using the marketplace

Table 21: Optional value added services for OEM bus  iness scenarios

Attribute Value

ID 02 b: Eco driving

Name Eco- routing and driving

Actors involved EVSP (End-user), EVSE, DSO, Energy retail

Context Eco routing

Eco feedback on driving

Reference

Inputs Type of energy used at particular CP (by EVSE)

Current state of charge (communicated by EV in pre-set time intervals)
Speed of discharge (km driven between charges)

Outputs Driver is able to route the trip according to pre-set preferences (optimal choice
for a given profile), or able to choose from different options (green, fast
charging, cheapest)

Driver receives feedback on his driving and suggestions for improvement

Precedents 01, O2a

Successors Billing for the service to the end user or EVSP

Description This scenario allows end users to choose from several sustainable options
when planning the trip. The use of this scenario can be automated (choices
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based on pre-defined profile), or ad hoc (driver decides before every trip), or a
combination. Drivers will also be provided feedback on how sustainable their
EV use was, and a calculation of the optimal EV use (cost for energy) will be
used as benchmark. This scenario will use information from the analysis of
O2a.

Open questions

Business Model End users will drive more efficiently which will have multiple effects on
environment:

1. Charging will be realized from renewable energy, if possible (this energy is
cheaper and intermittent — it can be stored in the batteries). EVSE or Energy
retailer will reward such EV use to capitalize on this value.

2. Driving will be more efficient in terms of battery use. Depending on the
business model, there will be a battery provider (OEM, lease model) willing to
provide incentives for longer battery life cycle (e.g. recycling cost reduction).

3. Less CO2 will be emitted to the atmosphere, hence support from the public
sector or CO2 trade (JI form of subsidy or direct carbon off-setting) can be
expected.

Cost Driver Analysis of the real time information will serve as input for this scenario. Both
the cost of the analysis and the reimbursement of the end-user for subscribing
to this service will have to be paid by parties which capture the value of this
scenario (cheap electricity, longer battery life cycle, less CO2, etc.).

Table 22: Business scenario eco-driving

Attribute Value
ID 02 ¢ — Security
Name Safety and Security

Actors involved EVSP, EVSE, 3" party safety and security service provider

Context Automatic Crash Notification
Manual Crash Notification
Vehicle Tracking
Geofencing

Speed Alert

Theft Alert Notification

Roadside Assistance

Reference

Inputs EV current location updates (during drive), charging point connection
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Outputs Alerts of the security and safety analysis

Parents No parents

Subs No sub-scenarios

Precedents Connection of EVSP to the marketplace, Roaming

Successors Billing for the service

Description EVSP will update the current location of its EV through the marketplace. This

information will be analyzed by 3" party provider and event based alerts will
be provided back to the EVSP. The role of the marketplace will be to provide
the service also during roaming.

Open questions

Will this be only a bi-lateral service between EVSP and the 34" party provider,
or is there role for the marketplace?

Business Model

Value added service that will be optional for the end user to select when
signing the contract with the EVSP

Cost Driver

Cost for the safety analysis
Fee for the use of the marketplace

Table 23: Business scenario security

Following services have been assigned priority 3 for the demonstration in GeM. Some of these services
are not exclusive to e-mobility and have been described by OEM experts as innovative. It is important not
to omit them in this chapter to ensure completeness of the OEM perspective on the added value brought
by the internet connection in vehicles. The business model behind these services is not described yet and
it will be explored during the project, which services and in which locations would (if at all) be suitable for
demonstration. It is expected that infotainment and social network link will have highest potential for
market demand, especially due to low marginal investments (all the ICT, communication and interfaces

will be in place due to the core scenarios)

Attribute Value
ID O3a: Vehicle and driving
Name Vehicle and driving innovative services:

Advanced Charging

Vehicle Monitoring / Preventive Maintenance
Remote Vehicle Access

Mobility Access

Actors involved

Vehicle, Marketplace, Mobile App, OEM, EVSE

Context

Advanced Charging: Remote Charging, Remote Vehicle Status, Charging
Programming, Remote Battery Management, Pre-Trip Climatization, Vehicle
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Tracking & Tracing

Vehicle Monitoring / Preventive Maintenance:  Collect Vehicle Data (Probe
Data, GPS Data), Analyze Vehicle Data, Vehicle Health reports, Preventive
Maintenance, Dealer Scheduling (together with call centre — get number, call,
give number), Service History

Remote vehicle access: Remote Honking & Flashing, Remote Door lock /
Unlock, Remote Vehicle Status, Remote Trip Statistics

Mobility access: Pay-as-you-drive (pay for your time in the car), Pay how you
drive, Fleet Subscriptions

Table 24: Vehicle and driving business scenario

Attribute Value
ID 0O3b — Entertainment
Name Infotainment and link to social networking

Actors involved EVSP

Link to Facebook, Twitter, LinkedIn connections
Music on Demand (Download)

Streaming Internet Radio

Podcasts

Video on Demand (Download)
Internet-2-Vehicle

Context

Table 25: Entertainment business scenario
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5.2.5 Energy scenarios

EV’s will increase the electricity consumption. This is from a utilities retailer’s perspective the first idea by
thinking of electrical driven cars. Beside this correct idea the next question comes from the grid operation
side if the physical grid is able to transport this new demand. At that point of discussion we will think
about the question of how to cover this new demand with renewable and mainly decentralized generated
power. Bringing all these questions together we have the discussion around smart grids and with EV’s we
see a new “prosumer” in place who can be bundled by aggregators and influence the quality of the grid
and a demand side managed price profile. These effects trigger business scenarios and services from the
utilities perspective, which are described in this section.

Category

Business scenario

Priority

El

E2

E3

Grid related value added services

Ela Centralized congestion management
Elb TOU charging

Elc De-centralized congestion management
E1d Monitoring of EVSE

Ele Load forecasting

E1f Smart substation

Energy trading value added services (VPP, imbalance)
E2a VPP

E2 b Balancing capacity

E2 c Imbalance reduction

E2 d Reactive power

E2 e Phase balancing

E2 f AS

Energy Service Company

1

2

Beside all this business scenarios we need to get always in mind the energy triangle shown in Figure 48.
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Figure 48: Triangle of energy goals 87

This over all accepted concept is still the guideline for all scenarios and has to be respected from all
actors.

The scenarios described in this section provide services, which will be optional and which will bring
benefits mainly to the energy and utility sector. Majority of the optional services is for the distribution
network operator, the rest are related to new products of energy retail companies. Marginally these
scenarios also represent benefits to the public sector, mostly related to local governments for planning.

Scenario E1: Grid related value added services

Grid related services emerging from the charging of electric vehicles are mainly related to congestion
management and can be provided by two different means. Either the DSO gives commands directly to
EVSE based on the feedback from its grid, or there is an aggregator (e.g. EVSP), who provides load
shedding, or even shaping (in case of V2G) as a service. In this section scenarios are described, which
use mono-directional communication (as described in scenario C3, section 1.9.1) and react to the
centralized DSO commands. In practice, this communication is used by Enel in Italy (see Ela.) and EDF
in France (see Elb., which is a variant of Ela.). These scenarios, however, are considered as interim
solution. Services of aggregator are expected to serve as provider of these services in the future.
Scenarios Elc-f below are described with the assumptions of aggregator and are expected to serve at
first as complement and later as alternative to Ela.-b. All scenarios in this section are considered priority
1 and there is high probability that they will be demonstrated as part of the GeM project.

Attribute Value

ID E1l a. Centralized congestion management

Name Centralized congestion management by the DSO with the use of controllable EV
charging synchronization

37 Figure provided by Deloitte & Touche Electric Mbiyi
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Actors DSO, EVSE Operator
involved

Context The DSO can autonomously modulate/interrupt in real time the ongoing charging
operations in case of congestion being detected in the distribution (LV/MV)
network

Reference

Inputs - The DSO equips its distribution grid with devices able to detect congestion in
real time

EVSE must be able to receive in real time charging management commands
from the DSO

Between EVSE and EV there should be a communication protocol able to
forward the charging management commands (e.g. PWM circuit)

EVSE operator (other than DSO) has an agreement with the DSO
Regulatory framework should enable the intervention of the DSO

Outputs - A specific portion of a distribution grid can integrate higher number of EVs:
EV-induced congestion potential is mitigated by this control

This control strategy may be exploited with regards to the benefits of
distributed renewable energy (especially in LV grid)

Precedents - Charging at home/ publicly/ semipublicly
B2B registering partner management
Market Place: buying, selling, routing
Compliance to local laws and regulation

Description Due to the EV-induced overload in LV/MV networks, congestion management is
crucial. According to the market penetration forecasts there will be a considerable
number of EVs always connected to the grid, performing the recharging process.
As many cars will be charged through the night or during working hours, it is
reliable to consider that the portion of time these EVs will stay connected to the
grid will be larger than the time strictly needed for recharging, guaranteeing the
possibility to modulate the recharging process for several reasons. Moreover, the
G4V project has highlighted possible congestion induced to the grid by
uncontrolled recharging.

This scenario let the congestion to be sorted through the EV recharge modulation.
A very straightforward solution based on the current grids design would be
reached by endorsing the DSO with these duties. In order to achieve this goal, the
DSO must be able to detect congestion and modify charging behavior in a real-
time fashion.

Whenever the EVSE installed in the specific portion of LV/MV network are
property of an EVSE operator which is different from the DSO, the DSO role shall
be extended according to the regulation framework that must foresee terms and
conditions of the interface between the two actors involved in this scenario.

From a technical point of view, DSO management system has to be interfaced
with the EVSE Op. ones in order to receive EVSE status info and forward charge
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modulation.

A communication standard must be foreseen also between EVs and EVSE in
order to enable the modulation of battery recharge.

Open Mono-directional communication does not allow V2G or aggregation, which are
guestions expected to be used in the future

Business This business scenario will let the DSO to operate as charge manager in order to
Model sort congestion issues in LV/MV networks. This scenario may lead the DSO to

decrease the network costs and investments (e.g. network maintenance and
reinforcement). The business modeling with regards to the EVSE operator
depends on how the regulatory framework handles the preconditions of this
scenario (e.g. the Authority may force the EVSE Op. to guarantee the charge
management or not).

Neither the end-user or the EVSP nor the energy vendor is actively involved in
this business scenario. This is the main drawback of this scenario which should to
be chosen as the proper solution until the marketplace will be established.

Cost Driver Cost reduction for network maintenance
G4V project will deliver further info about this topic

Table 26: Business scenario centralized congestion management

Attribute Value
ID E1l b: TOU charging
Name TOU based mono-directional control of charging

Actors involved EVSE, DSO, EVSP, Energy trade

Context System wide peaks are shifted to the consumption “valley” based on the
change of tariff. This scenario is a variant of Ela. but with less precise control
over specific location in the grid — more suitable as system wide control

Reference

Inputs - DSO pre-defines time periods when the peaks are high (or DSO equips its
distribution grid with devices able to detect congestion in particular areas
asin Ela.)

Between EVSE and EV there should be a communication protocol
enabling TOU change of charging availability

EVSE operator (other than DSO) has an agreement with the DSO allowing
TOU change of charging availability and parameters

Regulatory framework should enable the TOU tariff and DSO intervention

Outputs

DSO and energy supplier are able postpone charging peaks based on
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consumption patterns (drivers come home in the evening and plug in
vehicles, when the consumption peak is highest, e.g. )

DSO is able to accommodate higher number of EV

Precedents Charging at home/ publicly/ semipublicly
B2B registering partner management
Market Place: buying, selling, routing
Compliance to local laws and regulation
Successors
Description EV in residential areas get plugged when drivers come home in the evening.

This is also the time of the existing energy consumption peaks and plugged
vehicles, if started charging immediately would only increase the peak, often
behind the capacity limits. Because most of the vehicles will be used again in
the morning, it is possible to delay the start of charging for the night.

TOU tariff will trigger charging during the night when the electricity
consumption is low and fills in the consumption valley, this scenario is
expected to be mostly used in the environment of the Cla. (charging at home)

Open questions

Adoption of time of use tariffs is necessary for realization of the benefits

DSO gets the congestion management benefits but energy retailer has to
adopt more complicated billing and operation related to TOU adoption
(potential issue in unbundled environments)

Mono-directional communication does not allow V2G or aggregation

Business Model

To shift vehicle charging into the night has two value drivers.
1. LV network will not need to increase its capacity (investment deferral)
2. Electricity is cheaper during the night (this is trading not DSO perspective)

Cost Driver

Communication of the TOU tariff change
Fee for using the marketplace
Lower energy price at selected times

Table 27: Business scenario TOU charging

Following scenarios assume the use of aggregator, which will provide services to DSO and energy
supplier/retailer. However, the aggregator market needs yet to develop and will allow more flexibility for
the end-users as well as for DSO/energy supplier, however the legislation and market needs
development to accommodate further services.

Attribute Value

ID E1 c. De-centralized congestion management

Name Aggregated synchronized charging on de-central level offered to DSO for
congestion management and peak shaving
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Actors involved

DSO, EVSP (aggregator), Energy trade

Context Avoiding of peaks on LV substation by shifting load, lowering the through put of
electricity to a particular EV in time, or by interrupting charge.
Alternative: cars with V2G contract can also provide electricity to other cars
under the same LV substation and level the load
Alternative 2: EVSP can offer aggregated flexible load to the DSO for
congestion management between neighboring rings of LV substations
Reference [Not used in the first stage, but important for later tracking]
Inputs - Enrollment of end user in the EVSP V2G program
- EVSP contract with DSO
Outputs - One or more EVSPs will react to the signal from DSO and ramp up or
down its connected vehicles in pre-defined areas
Precedents V2G availability
Aggregation market is in place
Successors
Description Grid constraints are addressed by synchronized charging with the limitation of

the substation capacity. EVSP evaluates the demand of the EV for electricity
and satisfies it within the maximum throughput of the substation. This scenario
is applicable in semi public and public parking garages. If the V2G is not
enabled peaks will be avoided by load shedding / shifting, if V2G is available,
small amounts of electricity can be also fed to the grid (load shaping).

EVSPs can based on the signals from DSO use each EV with active V2G
service to reduce or increase aggregated load in particular LV area.

Fast charging stations and battery switching stations can provide congestion
management by leaving small percentage of their load capacity free at all times
(charge slower than at maximum speed) to be able to ramp up.

Parking lots of fleets, public transport, public utility, airports to provide
congestion management by using their aggregated battery power

Open questions

Business Model

This scenario will enable DSO to apply congestion management in the low
voltage network: all benefits from Ela. And E1lb. apply. Aggregator (EVSP) will
be the provider of this service and can be either paid directly or reimbursed by
better energy rates, connection fees, etc.

Cost Driver

Algorithms for aggregation and synchronized charging
Fees for the use of the marketplace
Communication between DSO, EVSE and aggregator

Table 28: Business scenario decentralized congestio
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Attribute

Value

ID

E1d. Monitoring of EVSE

Name

Monitoring of EVSE use and parameters

Actors involved

EVSE, DSO, EVSP, Public sector

Context Monitoring of real-time EVSE usage and event based updates of EVSE
configuration
History of EVSE use (timestamp, spatial analysis, energy consumption) is
recorded via marketplace

Reference

Inputs Metered EVSE energy consumption updated periodically
ID of EVSE connected vehicle
EVSE configuration changes (event based)

Outputs Monitored data collected for analysis by demanding parties

Parents No parents

Subs No sub-scenarios

Precedents

Successors Analytics and reporting (02)

Description Aggregated charging record of the EV will be available, at the marketplace

“depository” and analysis of these details will be used by parties that will
request this information. Local governments and DSOs could use such
information for spatial planning

EVSE operators will share information on current usage and estimated elapsed
time. This information will be available through the marketplace to EVSP, and
possibly other parties (for reporting, traffic dispatching, etc.)

EVSE will share on event base share configuration changes, e.g. the DSO
connection rate, TOU electricity for charging rate (if applicable) parking fees.
This information will be available to be retrieved from the marketplace by
demanding parties.

Open questions

Business Model

Paid service:

DSO and/or public sector can request history of EVSE use (timestamp, spatial
analysis, energy consumption) to plan future charging infrastructure

Patterns of EV use and parking in public areas would allow the municipalities to
(in cooperation with grid operator) plan new public parking and EV charging
areas
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Information gathered in this scenario will serve to EVSP or fleet operators for
monitoring of its EV. Energy retailer through the EVSE (or the EVSE directly if
separate entity) will be able to through this information channel offer new
services, promations, attract drivers. Information from this scenario will also
serve as input to select route and other OEM value added services (02)

Cost Driver Cost of communication (e.g. GPRS from EVSE)
Cost of storage of data
Fee for using the marketplace
Table 29: Business scenario monitoring of EVSE
Attribute Value
ID El e. Load forecasting
Name Load monitoring and forecasting

Actors involved

DSO, EVSP (aggregator), Energy trade

Context Charging history will be used together with weather forecasts and GIS to
predict and prevent congestion on LV network.

Reference

Inputs -historical charging records
-spatial analysis
-weather forecast

Outputs Load forecasting for the upcoming time period

Parents No parents

Subs No sub-scenarios

Precedents Eld.

Successors Ela., Elb. Or Elc.

Description EVSP shares aggregated historical charging records with the DSO and Energy

traders via marketplace. Third party connected to the marketplace or DSO,
Energy trader in-house, will use predictive analysis tools to forecast demand
for electricity in the next day.

Open questions

Business Model

Paid service. DSO and energy traders will request load forecast from EVSP

Cost Driver

Analysis and forecasting tools
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Fees for using the marketplace

Table 30: Business scenario load forecasting

Attribute Value
ID E1 f: Smart substation
Name LV substations with self learning features

Actors involved DSO, EVSP, Energy trade

Context LV substation cooperates with EVSP and tests the reaction time and
capabilities of load shedding in different times of day, year.

Reference [Not used in the first stage, but important for later tracking]

Inputs Ela., E1b. DSO signal to reduce or increase the load

Outputs Elc. Reaction of aggregated cluster under the smart LV substation

Precedents Ela., Elb.

Successors Elc.

Description Self learning substations can impose virtual limits to a cluster of aggregated EV

(communicate to the aggregator (EVSP)) that the maximum throughput is
lowered, e.g. by 100kW). DSO can test the reaction time and portfolio
capabilities of the EVSP (record how fast the EVSP reacts and by how much
load can it shed), understanding of the physical limits of aggregated flexible
charging stations. The serves as interoperability platform for LV substations

Open questions

Business Model Pilot projects with smart substations give insight into how much the aggregator
can shape load in a particular location, at which times, how often, how

seasonal. This would allow a more efficient grid expansion (types of substation,
type of sensors, type of communication) with regards to new EV infrastructure.

Cost Driver Smartness of the substations
Communication

Fee for using the marketplace

Table 31: Business scenario smart substation

Energy Trade and Retail Value Added Services

In this section, the different uses of energy flows emerging from the smart charging scenarios are
described from the energy trading perspective grouped under virtual power plant (E2), and several
scenarios from the energy retail perspective as monitoring of EVSE usage, enablement of energy service
companies (E3, E4). All these scenarios have been assigned priority 2.
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Attribute Value
ID E2a: VPP
Name Virtual power plant, automated demand response/management

Actors involved

EVSP (aggregator), Energy wholesale, DSO

Context EVSP offers aggregated flexible load to Energy wholesale as part of the imbalance
reduction or as ancillary service to the DSO
Reference
Inputs - End user enrollment in the EVSP program
- EVSP contract with Energy wholesale and DSO
Outputs - EVSP will use the portfolio of its currently connected vehicles to provide the
balancing services to Energy wholesaler (dispatch of TSO reserve or based on
trading decision of the wholesaler)
- EVSP will use the portfolio of its currently connected vehicles to provide the
ancillary services to DSO
Precedents
Successors Billing of end user (reward to EVSP)
Description Energy wholesale or DSO expresses demand for flexibility. EVSP will answer this

demand based on availability. Decision which service to satisfy will be based on the
price offered.

Open questions

What is the minimum size and history of EVSP to be able to provide these services?
When will be demand for these services from DSO and wholesale?

Business Model

EVSP will use its aggregated pool of connected EV as source of flexibility. This
flexible power or demand will be sold to Energy wholesale or DSO, depending on
current and local needs (price offered). EVSP will be rewarded by the power
delivered or curtailed [EUR/KWh]

Cost Driver Optimization and communication
Table 32: Business scenario VPP
Attribute Value
ID E2 b: Balancing capacity
Name Offering of balancing capacity to the system operator
Actors involved EVSP (aggregator), DSO, Energy wholesale, TSO
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Context

EVSP will offer energy from the batteries of currently connected vehicles to the
system operator at pre-agreed conditions

Reference
Inputs - End user enrollment in the EVSP program
- EVSP contract with TSO for provision of balancing capacity
Outputs - EVSP will use the portfolio of its currently connected vehicles to provide the
balancing capacity based on the request of the TSO.
- EVSP will be rewarded by the TSO on monthly basis
- EVSP will be rewarded by the Energy wholesale for the dispatch of electricity
Precedents C4
Successors
Description EVSP offers part of its connected EV battery capacity to the transmission system

operator as a balancing service. This is an amount of kWh that based on an analysis
of EV usage, the EVSP can consider as “always” available.

Open questions

Optimization of third party, which would determine the particular vehicles to provide
the service, has yet not been developed, only in research phase. [Edison project]

Business Model

TSO rewards third parties for disposability of power. EVSP will determine from
historical charging data in which hours it can always (with probability) provide an
agreed amount of power. For this it will be rewarded a fixed sum per month. The
energy wholesaler will in addition trade the power based on this request, which
represents second source of revenue (V2G).

Cost Driver - High data and time intensity, complicated optimization.
- Possible failing of the contract would impose penalty on the EVSP.
Table 33: Business scenario balancing capacity
Attribute Value
ID E2 c: Imbalance reduction
Name Imbalance reduction offered by EVSP

Actors involved

EVSP (aggregator), Energy wholesale, DSO, EVSE

Context EVSP offers aggregated flexible load to Energy wholesale to reduce its own
imbalance or trade on the imbalance market. DSO connection represents physical
limits to satisfying the trading transaction.

Reference [Not used in the first stage, but important for later tracking]
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Inputs - End user enrollment in the EVSP program
- EVSP contract with Energy wholesale
- EVSE contract with DSO

Outputs - EVSP will use the portfolio of its currently connected vehicles to provide the
balancing services to Energy wholesaler (dispatch of TSO reserve or based on
trading decision of the wholesaler)

Precedents C4,E2a.
Successors Billing of end user (reward to EVSP)
Description EVs are synchronized and react to the imbalance prices / needs of the TSO or the

energy wholesaler. Latency needed for this service varies among countries but for
the purposes of the market place should be < 5min. This use case will have
numerous nation specific variants (these will be clustered in features for 3.2).

Open questions What is the minimum size and history of EVSP to participate in trading?
When will be demand for these services?
How to synchronize the demand for trading with local grid constraints?

Business Model EVSP will use its aggregated pool of connected EV as source of flexibility. This
flexible power or demand will be sold to Energy wholesale, depending on current and
local needs (price offered). DSO and the EVSE connection will impose local
constraints to the trading. EVSP will be rewarded by the power delivered or curtailed
[EUR/KWHh]

Cost Driver Optimization and communication

Table 34: Business scenario imbalance reduction

Attribute Value
ID E2 d: Reactive power
Name Reactive power provided by EVSP

Actors involved EVSP, DSO

Context EVSP offers aggregated flexible load as ancillary service to the DSO
Reference [Not used in the first stage, but important for later tracking]
Inputs - Enrollment of end user in the EVSP V2G program

- EVSP contract with DSO

Outputs - EVSP will use each EV with active V2G service to provide reactive power to the
grid based on the local demand of the DSO
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Precedents

C4

Successors

Billing of end user (reward to EVSP)

Description

Direct current load and feed-in will provide reactive power to the grid that will reduce
the losses on the distribution wires

Open questions

DSO needs to know where it needs how much power.

Business Model

Provision of reactive power will reduce losses in the distribution grid. DSO will reward
the EVSP based on the savings it can reach by the reduction of losses.

Cost Driver DSO needs to find out where the lack of power is. Grid monitoring needs to be in
place — this is an indirect cost factor to this scenario.
Table 35: Business scenario reactive power
Attribute Value
ID E2 e: Phase balancing
Name Phase balancing will be provided by EVSP

Actors involved

EVSP, DSO

Context EVSP offers aggregated flexible load as ancillary service to the DSO
Reference [Not used in the first stage, but important for later tracking]
Inputs - EVSP contract with DSO
Outputs - EVSP will use each EV with active V2G service to provide phase balancing to
the grid based on the local demand of the DSO
Precedents Inverters equipped with phase shifting
EVSE connection with multiple phases
Successors Billing of end user (reward to EVSP)
Description Load switching from different phases will provide phase balancing to the grid that will

reduce the losses on the distribution wires.

Open questions

Business Model

Phase balancing will reduce losses in the distribution grid. DSO will reward the EVSP
based on the savings it can reach by the reduction of losses.

Cost Driver
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Attribute Value
ID E2 f: AS
Name Ancillary services - local frequency and voltage control provided by EVSP

Actors involved

EVSP (aggregator), DSO

Context EVSP offers aggregated flexible load as ancillary service to the DSO
Reference [Not used in the first stage, but important for later tracking]
Inputs - Enrollment of end user in the EVSP V2G program
- EVSP contract with DSO
Outputs - EVSP will use each EV with active V2G service to provide frequency and
voltage control to the grid based on the local demand of the DSO
Precedents V2G, V2H
Successors Billing of end user (reward to EVSP)
Description Frequency and voltage will be adjusted in the local grid by drawing power from the

batteries or interrupting load.

Open questions

DSO has to be able to verify where the low voltage and frequency issue occurred in
order to be able to reimburse the EVSP.

Business Model

Service will increase the quality of power in the grid. DSO will reward the EVSP.

Cost Driver
Table 37: Business scenario ancillary services
Attribute Value
ID E3: ESCO
Name Energy service companies and other energy retail services

Actors involved

EVSE, EVSP, End-user

Context New products and services related to electricity sales can be offered through
the marketplace to end-users.

Reference

Inputs Promotion messages of new products and services

Packaging options to be defined in a contract of end user and EVSP
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Business Model Value added services: creation and offering of new products or services,
bundling of offerings, emotional value of energy (charge EV from communal
wind or PV, etc.), energy bank, CO2 bank

Table 38: Retail energy services
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6 Requirements for the GeM WP3 Marketplace Project

This chapter summarizes the ICT requirements as currently known. The key words used in this chapter
"MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD NOT",
"RECOMMENDED", "NOT RECOMMENDED", "MAY" and "OPTIONAL" are to be interpreted as
described in: Bradner, S., Key words for use in RFCs to Indicate Requirement Levels, RFC2119, March
1997

6.1 System Scope

6.1.1 Functional Requirements

Disclaimer: only initial thoughts; the detailed discussion of the system architecture will be done in task T3.
2 as well as the detailed discussion in T3.3 3 to T3.7.

The functional requirements are driven by the above specified business scenarios. These scenarios are
further broken down into use cases.

Req. # Requirements Description Ref. #

FR-1001 The market place SHOULD offer functionality to link/connect to existing
backend systems of the stakeholders.

FR-1002 Market place MUST support bidirectional communication between the involved
EVs / EV infrastructure and the ICT systems.

FR-1003 Marketplace MUST offer authentication services.

FR-1004 Marketplace MUST route information between the stakeholders.

FR-1005 Marketplace SHOULD offer contract management. This is service efficiently
manages contractual relationships between different business partners in the
eMobility ecosystem.

FR-1006 Marketplace MUST offer functionality to add new services/value added

services.
FR-1007 Marketplace MUST offer functionality to manage services/value added
services.
FR-1008 Marketplace MUST offer functionality to remove services/value added services.
FR-1009 The Marketplace services MUST encompass a portfolio of fundamental

services that can be used within the electric mobility business (i.e. EVSPs
service agreements management, authorization,
ID authentication).

6.1.2 Non-Functional Requirements

Disclaimer: only initial thoughts; the detailed discussion of the system architecture will be done in task
T3.3t0 T3.7.

Req. # Requirements Description Ref. #
NFR-1001 The marketplace SHOULD support different business models. 3.2
NFR-1002 The marketplace SHOULD simplify payment procedures. 3.2
NFR-1003 The marketplace SHOULD be implemented based on standards 3.2
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NFR-1004 The marketplace MUST NOT offer infrastructure management for physical 3.2
assets.

NFR-1005 The Clearinghouse services MUST guarantee compatibility with the current
demonstrators ongoing in Europe.

NFR-1006 The Clearinghouse SHALL be an instrument of the marketplace designed to
provide competitive services (in terms of cost, broadness, speed, security)
against direct relationships between business actors.

NFR-1007 The Marketplace MUST offer electro mobility services in a way that takes
care of consumer’s needs and industry interests as well. This means
envisioning services that may be valuable for both, especially in the very first
steps of the technology curve.

NFR-1008 The marketplace SHALL be available 24/7.

NFR-1009 The marketplace solution MUST be scalable to meet future volumes.
NFR-1010 The marketplace SHOULD support state-of-the art security technologies to
protect processed data.

NFR-1011 The marketplace solution MUST be easily extendable.

NFR-1012 The marketplace SHOULD be easily maintainable.

NFR-1012 The marketplace MUST respect local regulations, e.g. regarding data privacy
handling.
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Appendix: Stakeholder Interviews

In this document we present the questionnaire and the outcome of the interviews for WP3 stakeholder
analysis and best practice analysis in more detail.

In regards to the questions, the first one aimed at understanding the meaning of roaming for the
interviewees and what the role of the e-mobility Clearinghouse would be in such context. The second
group of questions addressed the interviewees’ best practices on roaming, in order to assure
interoperability of already existing systems. The third group of questions went more into the details, in
order to understand what services the eMobility Clearinghouse would have to offer to enable roaming.
Here, the aim was to define the processes and data flows that need to be in place for such services
provisioning. For this purpose, we sketched some processes that were used as a base for discussion in a
second round of interviews.

We are now refining the outlined processes in strict collaboration with Enel and waiting for further
feedbacks from the other interviewees for cross check with their internal experts. Moreover, a workshop
between SAP and Better Place will be held for further description of possible data structures and
processes.

1 Role of the e-mobility Clearinghouse

1.1 | The role of the GeM Clearinghouse is the one of providing data services and web portal
services like

identification

authentication

charge detail record routing
data analysis

providing web interfaces to display information of any kind for charging and
added value services

with the whole purpose of enabling the consumption of GeM Services across Europe
regardless of EVSP or country.

What is the purpose of a GeM Clearinghouse for you?
How would the business model look like?

2 Best practice for third party charging and eMaobilit y Services

2.1 | Have you already designed or implemented third party charging?

If so, please outline whether you've used a Clearinghouse concept or implemented a
direct exchange of data including process with your roaming partners?

2.2 | Could you please describe the processes and data being exchanged for each of the
eMobility Services that you anticipated with your roaming partners? What are the benefits
for each involved partner?

2.3 | Do you want to share any material on your previous experiences on third party charging
or added value eMobility Services?

3 Charging Services provided by the eMobility Clearin ghouse

3.1 | Identification:

Please describe the service (process and the data being exchanged) that the eMobility
Clearinghouse would have to provide to enable third party customers to consume
eMobility Services through you?

3.2 | ldentification (refer to Figure 46):
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In order for your customer to consume eMobility Services through third party EVSPSs,
how would you design a process to upload:
customer contract ID
customer certificate
available services
to the eMobility Clearinghouse? Please describe this process (process used and data
being populated)
3.3 | Authentication (refer to Figure 44):
Do your customers need to be authenticated in order to consume eMobility services?
Please describe your authentication process
3.4 | Authentication (refer to Figure 44)::
Please describe the authentication service that the eMobility Clearinghouse has to
provide to uphold your authentication standards?
3.5 | eMobility Services Indication (refer to Figure 44)::
How do you verify if and what eMobility services a customer is allowed to/ entitled to
consume?
3.6 | eMobility services indication (refer to Figure 44)::
Have you designed a process to upload information to the eMobility Clearinghouse
about which eMobility Services your customers is allowed to consume at third party
EVSPs that he/she is being charged for through you? Please describe this process
(process and the data being populated)
4 Invoicing Services provided by the eMobility Cleari nghouse (refer to Figure 47)
4.1 | Do you plan to use the eMobility Clearinghouse as a data hub to exchange charge detail
records (CDRs) with your third party eMobility business partner?
4.2 | Please describe the charge detail record service information that you need to have to
invoice your customers
4.3 | Please comment/ amend the following list of data that you require being included in a
charge detail record:
CDR-ID 8100
Start time of connection event 24.11.2010
14:41
End time of connection event 25.11.2010
18:21
Trigger for end of connection tbd
Point_Of_Delivery DE007332451280000000000000
- 0093687
Location of charging point
Altrottstrasse
Street name 13
Street number Walldorf
City 69190
Postal Code
Contract-ID DE-AA-000001-5
Energy [KWh] Tariff [€/kWh]
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24.11.2010 22,4284 0,2
15:30
24.11.2009 1,5216 0,196
15:45
24.11.2009 27,6592 0,193
17:00
24.11.2009 17,5423 0,194
18:00
24.11.2009 7,2591 0,199
18:21
Data_Collector_ID BA-0159-4
EVSE Operator 4043135000008
Price of Sub-
services [€]
2
Description 10
-Sub-Services 1 26.9699
-Su  Services 2
Total
| 4.4 | Do you see any additional requirements to the Clearinghouse for cross-country billing?
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Results from Utilities

Enel

EDF

1.1

Agreed on proposed services (identification,
authentication, CDR routing, data analysis,
web interfaces)

Financial and not Energy CH

Contract and service management (see
below for explanation*)

No infrastructure management (see below
for explanation®)

Services related to customer interface:
provide charging info to the customers
through a web portal

*Note: Enel has an Electro-mobility
management system for all charging stations

in Italy. It is divided in 3 areas of functionalities:

Power grid functionalities: for charging
process flexibility according to input
received, for example from SCADA systems;
Infrastructure management: install, activate
and update charging stations; localization of
charging stations on Google maps; remote
management of the CSs; (Enel does not see
that as CH functionality)

Contract and service management:
management of customers' contracts;
prepayment; data transfers for billing to the
service provider.

Players in electric mobility:

- Asset owners, who mainly use the grid and
infrastructure functionalities. (EVSE
operators?)

Service providers, who use contract and
services functionalities (EVSPs?)

Business models:

Enel Distribuzione behaves in the specific
electric mobility framework as an EVSE
operator, providing and operating charging
stations and the network infrastructure. In
the general energy framework, Enel
Distribuzione guarantees metering duties
where it is the DSO of the specific area,
according to Italian regulation.

The Enel's EMM, the Electro Mobility
Management system, has been developed in
order to guarantee remote services
effectiveness and interoperability for all the
stakeholders.

Enel Energia behaves as an EVSP.

EDF as Energy Retailer

In order to understand the role of the eMobility
Clearinghouse there should be a distinction of
local and high level service:
- Local services > billing/invoicing and
advertisement/promotions (coupons).
For these services, the CH could do data
analysis and provide results to stakeholders.
Role of CH > simplify payment processes.
-if no local payment means exist then the CH
should take over;

-different ways of payments should exist,
which may or may not involve the CH
(tokens, prepayments, cards).

The CH should be “light” and performant.
There might be more than one CH. Local
communities should also be able to use CH
services

Open question: How would the CH recover its
costs? Since the EVSPs would subcontract
customers (for identification, service indication,
etc.), how would it get paid?
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Enel Distribuzione, being an EVSE operator,
is enrolled by the EMM among many others
that will be added in the upcoming months
and years. The EMM while providing
interoperability and remote services for the
marketplace, outsources part of the metering
activity of the DSO, transferring and
aggregating (in different ways) the relevant
data from the on-site meters to the DSO and
other players in the marketplace.

The EMM also delivers interoperability and
“clearing” functionalities in a preliminary way:
a quick example could be the case of the
ongoing demo in Rome, in which Enel
Energia customers could use either Enel
Energia’s charging spots or Enel
Distribuzione’s charging spots. In both
cases, this is guaranteed by agreements
between an EVSP (Enel Energia) and EVSE
Op. (Enel Energia or Enel Distribuzione).

three communication interfaces:

-one for local client/vehicle communication,
-one for communication with a centralized
clearinghouse and

The second interface allows real-time,
centralized recharge authorization and
transmits charging operation logs to the
clearinghouse.

Authorization is requested from the
clearinghouse at the beginning of each
charging operation by forwarding the
contract identification and, in response,
receiving the client's profile details. These

2.1 Bilateral roaming agreements with other EV | CROME / Kléber project between EnBW and
service providers. EDF in Strasbourg:
Direct exchange of data - 3 charging stations on public streets and
Enel Distrib.’s central system (EMM) hosts parking lots
contract data of the partners' customers and EV drivers pay for parking time and not for
provides contract and services management charged energy, since power rate is low
functionalities to roaming partners Even though no real customer exists, since
New EVSP partnership: Italian mail company there is no means of payments, yet, there is
Poste Italiane. a bilateral agreement between the two
So far mostly flat tariffs apply, which are the utilities; customers’ IDs are uploaded on
ones that Enel Energia uses with his each partner’s database and RFID cards are
customers; actually, the EMM system always used for identification in public charging
accounts for the real energy consumption stations
retrieved with the standard electronic meter. Idea that credits can be put onto the vehicle
The EVSP Enel Energia foresees the (prepaid scheme)
adoption of rated per Kw/h tariffs. It is envisioned to have ID card management

>value for CH
2.2 Public charging points are equipped with
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details can then be used to determine the
optimal charging profile — in terms of power
and time — taking into account contractual
rates and network conditions.

This interface manages charging sessions in
a standard way (standard .H), which is
publicly available for partners

This interface manages charging sessions in
a standard way (standard .H), which is
publicly available for partners

2.3

As a reference, two data records have been
provided:

RFID data format

CDR from central system to others

Customer portal providing their available
services, current SOC etc. will be provided;
other services

iPhone app for searching closest charging

station

booking of charging stations

SMS notification of end of charge

SMS notification of end of charge

Services planned: map of charging stations,
charge management for private charging
stations

3.1

Splitting the electro-mobility system in
infrastructure management functionalities and
contract and services management
functionalities. The eMobility CH could be
responsible of the latter and would respond to
authentication requests from the different
charging stations.

Identification via RFID card Identification via
RFID card

Referring to the process of identification, the
option to upload customer data on the
eMobility CH should be left to the customer,
depending on how much coverage he desires-
he may not be interested in the roaming option

3.2

The GeM CH should store in a data center
contracts shared by the different companies.

Notes: They have defined a contract data
format (in the RFID cards) that specifies
the country where the contract has been
issued,
energy vendor involved,
type of contract type of contract

3.3

Yes, because charging stations need to know
which conditions apply to a certain customer,
given that contracts will be differentiated. As a
reference here is an example of a cross-
authentication process:

HP: A2A Energia (service provider linked to
A2A, the local DSO in Milan) and Enel Energia
are partners. If an A2A Energia customer uses
an Enel Distribuzione's charging station, then
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the EMM (which has integrated both
infrastructure and contract management
subsystems) will route the authentication
request to the A2A contract management
system.

Please refer to the “CH Process — Enel
Distribuzione answers to SAP” presentation for
further details.

3.4
3.5
3.6

Charging process is managed in a standard
way (standard .H)
This standard could be extended to partners

4.1

Enel today regards EVs like tenants  multi-

tenant solution

Enel's processes can be taken as a reference:

- At the end of the charge, the record with all
the data necessary for clearing is collected in
the central system and

- Monthly data flow is provided to the service
providers.

Notes: 50/140 customers are already receiving
bills with all the details of the charge. Now the
contract is flat tariff, but in order to pay taxes,
all the kWh consumed must be shown.

CDRs only for 3rd party customers charging

Good to have the address info of the point of
delivery for cross-checking with GPS info

4.2
4.3

SAP’s proposal for CDRs is similar to the one
Enel already uses to provide data to partners
regarding the charging sessions performed.
Enel provided us a CDR data format

Distinguish between start time of parking and
start time of charging (for controlled charging);
Reason /trigger for ending the charging
session

Battery is full
- Vehicle has to leave

Charging station is malfunctioning

4.4

Next steps:

SAP and Enel are now collaborating in defining
the processes and information flows involving
the CH.

Please refer to the “CH Process — Enel
Distribuzione answers to SAP” presentation for
further details.

Endesa

ESB

11

They follow a service provider model for
different stakeholders, (not only utilities)

So far, the Barcelona City Council and Endesa
are involved in e-mobility, each running a
different system  value for a CH

They think there might be not only one CH

Existing Charge Point Management System
providing white and black list

Charge point event generated when a
customer requires charging at a certain CP

2.1

No third party charging; Endesa’s RFID cards

ESB operates a shared electric mobility
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only work for Endesa customers.

The municipality infrastructure managed by
the Barcelona City Council offers charging free
of charge.

Endesa so far has prepaid models, but wants
to switch to ex post payments like in the
mobile phone domain (both flat rates and per
event are possible)

There are agreements with third party
infrastructure owners (Iberdrola, E.On, a
couple more); no exchange of data takes
place.

infrastructure in Northern Ireland and Ireland
In this approach, customers may change
energy suppliers whenever desired
Problem: no advanced metering
infrastructure in place yet

2.2 CDR generation
0 Quarterly hour measurements
2.3 | No third party services are implemented yet,
but planned them for GeM and the Mitsubishi
project (200 EVs in Malaga).
Endesa doesn'’t believe in reservation of
(public) charging stations
3.1 | The car should identify itself like in the mobile RFID cards
phone industry; no RFID cards should be 3G connectivity in order to communicate
necessary. between different parties involved
If RFID cards are in place, there should be a
section of data referring to common features to
all EVSPs and a data section for EVSP-
specific features
3.2 | They want to check whether DSO-specific RFID cards
data must be in the CDR. In Spain, it is o Provide services white/black lists
mandatory that the grid can “talk” to an EV. 0 Other information: back end system
They distinguish between “Endesa EV” and ISO 14443
“Endesa DSO”
3.3
3.4 RFID cards
3.5 o Provide services white/black lists
3.6 0 Other information: back-end system
4.1
4.2 Two types of records
4.3 - Simple: no tariffs, consolidated

records (incl. RFID account, trigger for
EOC, start/end time of Charge event,
start/end register read)
Clock data readings
(quarterly hour measurements, actual
asset location, tariffs stored in back-
end system)
-> keep GPRS costs as low as possible
(accordingly transfer as few data as possible)

GA MOVE/FP7/265499/Green eMotion

WP 3: Deliverable 3.1

Page 142 of 147



4.4

No additional requirements, but charging in
Andorra, France and Portugal should be
possible; a blacklist of customers who don’t
have access to services should be
established.

Added services:
Apps for Android, I-phone and smart
phones in general
No credit cards
Prepaid services: 10-15Euro top up at
registration
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Results from OEMs and Better Place

BMW Daimler
1.1 | - OEM as a service provider beyond strictly - Efficiently facilitate contractual relationships
related EV service (leasing and selling). In between different business partners in the
corporation with utilities or energy companies eMobility ecosystem (EVSE Operators, EVSE
they would sell eMobility Services. Manufacturers, Utilities, OEMs etc.)
- Among eMobility services, OEMs could offer - OEMs would offer EV-specific services as
packages for green electricity or fleet services access to public charging station or other
- The CH should enable roaming without having eMobility telematics services
the OEMs to stipulate agreements with
hundreds of utilities (only in Germany there are
circa 700 municipality utilities).
- OEMs are involved in the standardization of
charging processes (ISO 15118- identification,
authentication, etc.)
2.1 | - BMW was involved in the roaming agreement
2.2 process between Vattenfall and RWE in Berlin.
They have different RFID systems for
identification (one uses ISO 15118 standards,
the other doesn’t)> Not applicable for GeM.
So, the CH should standardize the process
2.3 | - Importance of dynamic info (e.g. find available
charging station, reservation of public charging
spots) other than static info (e.g. available on
Google)
- How would the EV, EVSE Op. and CH
communicate?
3.1 In the ISO 15118 authentication happens off Refer to ISO/IEC CD 15118-1.2, containing
line> not every charging session the CH is descriptions of:
enquired 0 Use cases
In regards to the proposed process to upload o] Messaging
the list of services for a customer to the GeM o] Physical layer
CH, there is an issue of confidentiality of - Concurrently in the USA other similar
customer info> talk with experts from ISO standards are being developed: SAE
- Issue of confidentiality of customer info
- See what processes are already in place
among the partners to speed up
implementation

3.2 | Referring to the process proposed for uploading

3.3 | the list of services on the GeM CH, the easiest

3.4 | would be to have an EVSPXEVSP table where

3.5 | each cell contains the services a customer is

3.6 | allowed to consume by his/her EVSPSs’ partners.

However, there is a customer privacy issue.

4.1 | Take into account regulatory issues CDR info is also stored in the EV. After a
charging session the EV and EVSE exchange
charging info and agree on the consumption
(Sanity Check)

4.2 | - CDR should include info to support more

4.3
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dynamic scenarios expected for 2020
- Uniform template for value added service
- There might be 2 different CDRs, with a
different one for value added services

4.4 | . Currency issue

- Different cultures may offer different value
added services (e.g. EDF adopting
promotional codes)
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Results from OEMs and Better Place

Renault Better Place
1.1 | The Clearinghouse should provide more than - Clarification between CH and Data Hub
just roaming services. o CH handles post session activities. E.g.
invoicing, payment
This could be o Data Hub handles also pre session
- Booking Services for charging spots activities e.g. identification. Refer to
Grid Operating Software/layer signaling procedures and signaling
Navigation to particular EVSE gateway in the telephony (setting up,
operators/charging spots maintaining and disconnecting calls)

- As now there aren’'t many EVSPs, the market
needs for signaling are low, but they will grow
in the future

- Data Hub-enabled business model: revenue
share (%)+transaction fee

- Additional required service: dispute handling

2.1 | Third party charging is possible in Karlsruhe with | - No real framework for roaming processes

2.2 | help of pay-per-use cards, sold by Carrefour. ready, yet

- Discussion for standardization of roaming
processes is in place (meter reading?)> refer
to the EVCom project

- Better Place is not a member of the EVCom
project but has good contacts.

2.3 | Standardizing customer ID formats is seen as a

main issue in enabling third party charging
involving numerous EVSES/EVSPs.
Standardizing charging technologies is a key
factor as well. (in terms of different plugs and
charging spot components: some provide e.g.
displays while some don't)

3.1 | RFID card is seen as most suitable, but cable There exist different formats of contract IDs>
based identification/ authentication may be used Need for standardization. Refer to ISO 15118
more often in the future

3.2 Charging Services (Are they available outside

3.3 own network?)

3.4 0 Priority charging

3.5 0 Fast charging- need for

3.6 standardized parameters

o] Switching batteries

Open question: The CH would be in charge of
the optimization of the “signaling” process. For
this purpose services need to be uploaded on
the CH, so there is no much delay in
communicating to the charge spot the services
to be delivered to the driver. An additional
concept for overcoming delays is to always
start charging and if customer is not validated,
stop charging in (ca.) 5 min.
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4.1

4.2
4.3

4.4 - Booking app for charging spots
- Grid operating layer/software

Navigation to particular EVSE

operator/charging spot
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