THE ELECTRIC DRIVE PLUGS IN



International Energy Agency

Implementing Agreement for co-operation on
Hybrid and Electric Vehicle Technologies and Programmes

Hybrid and Electric Vehicles

The Electric Drive Plugs In

June 2011



The IA-HEV, also known as the Implementing Agreement for co-operation on
Hybrid and Electric Vehicle Technologies and Programmes, functions within a
framework created by the International Energy Agency (IEA). Views, findings
and publications of IA-HEV do not necessarily represent the views or policies of
the IEA Secretariat or of all its individual member countries.

Cover Photo: 2011 Nissan Leaf SL 4dr Hatchback
The electric drive plugs in.
Cover designer: Kizita Awuakye, New West Technologies, LLC

ii www.ieahev.org



International Energy Agency

Implementing Agreement for co-operation on

Hybrid and Electric Vehicle Technologies and Programmes

Annual report of the Executive Committee and
Task 1 over the year 2010

Hybrid and Electric Vehicles

The Electric Drive Plugs In

Concept and editing: Kristin Abkemeier (Operating Agent Task 1,
New West Technologies, LLC)
Co-editing: Alison Mize (New West Technologies, LLC), Richard Todaro (New
West Technologies), and Martijn van Walwijk (IA-HEV secretary-general)
Design and layout: Kizita Awuakye (New West Technologies, LLC)

Kristin
Dick
James
David
Carol
Mario
Isobel
Jorgen
Christina
Ulf
Sigrid
B.J.
Juan Fco.
Maurizio
Alison
Urs
Carlo
Maxime
Bernd
Luis
Danilo
Stephan
Robert
Jussi
Gabriela
Richard
Hamdi
Martijn
Tim
Raman

Abkemeier
Appels
Barnes
Beeton
Burelle
Conte
Davidson
Horstmann
lanniciello
Jonson
Kleindienst
Kumar
Larrazdbal Roche
Maggiore
Mize
Muntwyler
Mol
Pasquier
Propfe
Reis
Santini
Schmid
Stissi
Suomela
Telias
Todaro
Ucarol

van Walwijk
Ward
Yousif

www.ieahev.org

Contributing authors:

New West Technologies, LLC
Agentschap NL
DOE
Urban Foresight
NRCan
ENEA
NRC
Consultant
BC Ministry of Energy and Mines
Swedish Energy Agency
Solarcenter Muntwyler AG
on behalf of DOE
IDAE
European Commission
New West Technologies, LLC
IA-HEV chairman
VITO
ADEME
DLR
INTELI
ANL
DLR
AVERE
Aalto University
A3PS
New West Technologies, LLC
TUBITAK MRC
|A-HEV secretary-general
Office of Low Emission Vehicles
NRCan

USA
The Netherlands
USA
United Kingdom
Canada
Italy
Canada
Denmark
Canada
Sweden
Switzerland
USA
Spain
Europe
USA
Switzerland
Belgium
France
Germany
Portugal
USA
Germany
Belgium
Finland
Austria
USA
Turkey
France
United Kingdom
Canada

fii



Contents

Page
Contents iv
Report structure vi

A: About IA-HEV
1 Chairman’s message
The IEA and its Implementing Agreement on Hybrid and Electric Vehicles

IA-HEV clean vehicle awards

B: 1A-HEV task forces

Information exchange (Task 1)
Electrochemical systems (Task 10)
Electric cycles (Task 11)

Heavy-duty hybrid vehicles (Task 12)
Fuel cell vehicles (Task 13)

Market deployment of electric vehicles: Lessons learned (Task 14)

© VW 0 N & U b

Plug-in hybrid electric vehicles (Task 15)

System integration and optimization of components for enhanced overall
electric vehicle performance (Task 17)

12 Electric Vehicle Ecosystems (Task 18)

C: H&EVs worldwide
13 Overview of hybrid and electric vehicles in 2010
14 Austria
15 Belgium
16 Canada
17 Denmark
18 European Union
19 Finland
20 France
21 Germany
22 |taly
23 The Netherlands

iv www.ieahev.org



24
25
26
27
28
29
30
31

32

Portugal

Spain

Sweden

Switzerland

Turkey

United Kingdom

United States

Developments in selected IA-HEV non-member countries
31.1 China
31.2 Japan
31.3 Norway
31.4 Republic of Korea (South Korea)
31.5 South Africa

D: Outlook

Matching electric vehicle deployment and charging infrastructure

E: Practical information
IA-HEV publications
Vehicle categories
Conversion factors
Glossary

Abbreviations

IA-HEV contact information

www.ieahev.org

370




Report structure

Vi

This report consists of five main parts. Part A “About IA-HEV” describes the Imple-
menting Agreement for co-operation on Hybrid and Electric Vehicle Technologies
and Programmes (IA-HEV), its activities, and its plans for the coming years. The
Chairman’s message in chapter 1 includes a summary of IA-HEV activities in 2010,
as well as the current structure of the IA-HEV today. Chapter 2 explains the rela-
tionship between IA-HEV and the International Energy Agency (IEA), as well as
describing the IA-HEV history, results, and current working programme. Chapter 3
presents the story of the IA-HEV clean vehicle awards.

Part B “IA-HEV task forces” presents the results of the work that is performed by
the task forces working under this Agreement, called Tasks.

A general picture of hybrid and electric vehicles (H&EVs) around the globe is paint-
ed in part C, “H&EVs worldwide”. The first chapter (13) in this section gives world-
wide H&EV statistical information and general developments in 2010. More detailed
information on H&EV activities in each IA-HEV member country is presented in
chapters 14 through 30. Chapter 31 highlights H&EV issues in selected IA-HEV
non-member countries.

Part D is dedicated to an outlook for the future of hybrid and electric vehicles
through offering up a summary of the factors that should influence the uptake of
these vehicles by the market as named by the members of the IA-HEV Executive
Committee.

Finally, Part E gives practical information related to hybrid and electric vehicles

and the Agreement, including a list of IA-HEV publications, definitions of vehicle
categories, conversion factors for H&EV related units, a glossary of terms, abbrevia-
tions, and contact information of the IA-HEV participants.
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Chairperson’s Message

MANAGING EXPECTATIONS OF SCALE FOR ELECTRIC MOBILITY

Today the interest in hybrid electric vehicles (HEVs), plug-in hybrid electric ve-
hicles (PHEVs), and battery electric vehicles (BEVs) has reached a very high
level. No doubt these will be the leading technologies in the future, but it will be
a long time before they achieve a dominant market share. New industries have
to be created and built up. Specialists for electric drive systems and components
have to be educated. International collaboration within the Implementing Agree-
ment for Hybrid and Electric Vehicles in its 4™ phase (2009-2015) will lower the
hurdles for the market introduction of hybrid and electric vehicles.

Introduction
The past year, 2010, marked the first full calendar year of the 4™ five-year phase
of the IEA program, the Implementing Agreement for co-operation on Hybrid and
Electric Vehicle Technologies and Programmes (IA-HEV). With Portugal as a new
member country, we now have 15 IA-HEV members. This is the same number of
members as 15 years ago in the mid-1990s when interest surrounding hybrid and
electric vehicles first peaked. We expect more countries to join IA-HEV in 2011.

The IEA has identified 20 important technologies to lower carbon dioxide (CO,)
emissions by 2050. Electric and hybrid electric vehicles are included. The IEA
technology roadmap Electric and plug-in hybrid electric vehicles, released in 2009,
describes how sales for these vehicles may feasibly grow to several millions of units
per year in 2020. This view is supported by our communication in 2010 (see also the
IA-HEV annual report from March 2010, Hybrid and Electric Vehicles. The Electric
Drive Advances. Move Electric.).

We are in an era of huge growth for the industry. The interest in hybrid electric vehi-
cles (HEVs), plug-in hybrid electric vehicles (PHEVs), and battery electric vehicles
(EVs) is currently at a very high level, with most major car manufacturers introduc-
ing HEV or PHEV models in 2011 and 2012. Countries are increasingly looking for
alternative transportation solutions to combat greenhouse gas emissions (GHG) and
lessen dependence on foreign oil imports.

Most IA-HEV member countries are supporting electric mobility to achieve larger
energy goals. Even with all of this positive activity, EVs will still have a small mar-
ket share when measured against the total worldwide vehicle sales. It is necessary to

www.ieahev.org 1



IA-HEV ANNUAL REPORT

present a positive, yet realistic, picture of the EV industry, market, and challenges to
the larger world outside of IA-HEV. However, many elected and appointed officials
and the public believe the transition from internal combustion engines to electric mo-
bility will occur immediately, which encourages “EV hype”. IA-HEV needs to man-
age expectations by presenting the more realistic scenario in which a sizable transi-
tion to electric mobility will occur over several decades. One of the main strategic
objectives for the IA-HEV Phase 4 (which runs through February 2015) is to serve
as a platform of reliable information on hybrid and electric vehicles.

There is no doubt that HEVs and PHEVs will be the leading technologies in the fu-
ture, but it will be a long road to a dominant market share. New industries will need
to be created and built up. Specialists for electric drive systems and components will
need to be educated. We also expect the “EV hype” will be stabilized by steady mar-
ket share growth for hybrid and electric vehicles. International collaboration that has
already begun within IA-HEV, as well as complementary efforts such as the Clean
Energy Ministerial’s Electric Vehicles Initiative, will lower the hurdles for hybrid
and electric vehicles. Highlighted in the section below are some of the challenges to
address and factors to consider for successful electric mobility markets.

NEW MODELS ON THE MARKET
Most car manufacturers in 2010 introduced or announced plans to introduce some
type of EV, HEV, or PHEV in their vehicle line-up within the next few years. Based
on the currently small production numbers, it will take pure EVs years to reach 1%
of total new vehicle sales. The forecast is brighter for hybrid vehicles. However,
hybrids are still just a “bridge technology” to full electric vehicles or to the plug-
in-hybrids for long distance trips. The HEVs’ decrease in energy consumption is no
improvement over the performance of 3.3-liter vehicles that were on the market in
the late 1990s.

In November 2010 at the Electric Vehicle Symposium (EVS-25) in Shenzhen, we
gained insights into the dynamic market of China. Electric bikes are a mass-market
product in China. Other advanced vehicles such as buses, taxis, trucks, and passen-
ger cars were displayed in large numbers.

BUILDING A NEW INDUSTRY WILL TAKE TIME
In addition to advanced batteries, HEVs, PHEVs, and EVs need specialized compo-
nents such as motors, power electronics, and all their parts. Increasing production
capacity for these components will take more than just a few weeks or months. How-
ever, identifying the need for more production capacity is a first step in overcoming
this obstacle and avoiding the example in the following paragraph.

2 www.ieahev.org



CHAPTER 1 — CHAIRPERSON’S MESSAGE

Last year the photovoltaic (PV) industry showed us an example of how dire the sup-
ply chain problems can be when an adequate supply of components is not addressed
in the beginning stages of production. With the annual production volume of PV
panels at about 20 GWp (gigawatts at peak power) in 2010, a serious shortage of
inverter components blocked the PV market. The shortage of this key part of a solar
installation came from a shortage of simple components that go into inverters such
as electrolytic capacitors, magnetic components, etc. Delivery times for PVs went
from days or weeks up to between one and two years.

If we assume that we will have about 8 million EVs and PHEVs in 2020 (according
to the IEA Electric and plug-in hybrid electric vehicles roadmap), and if we also
assume that an EV or PHEV has a drivetrain with a total power of 50 kW, the total
need for power electronic parts would be 400 GW, or 20 times as large as the cur-
rent size of the solar market. [A-HEV is planning ahead for this growth in demand,
and therefore I welcome our new working group Task 17, “System integration and
optimization of components for enhanced overall electric vehicle performance”.
Participating in this Task is a chance for all countries, research institutes, and compo-
nents manufacturers with an interest in the commercialization of EV components to
prepare for the opportunities in the rapidly growing electric drivetrain industry.

THE LONG JOURNEY TO A MASS MARKET
Market introduction goals are set in many IEA member countries (see section 12.2
of the IA-HEV annual report 2010). Often these sales targets are based on the idea
that governments will pay high subsidies for EVs, but in fact, it is risky to believe
that countries could subsidize EVs over several years. If the technology does not
continue to improve or the price of EV batteries does not fall fast enough, elected or
appointed officials could lose their interest in this technology and cease to support or
promote EVs and PHEVs.

EVs, like all new products, need to make the long journey from the first purchases
by the early adopters to selling to the mass market. In the sales process, the benefits
of an EV need to be clearly described to the purchaser because the high initial price
of the battery requires a different way of thinking about expenses. A plug-in electric
vehicle has a greater initial purchase price, but a lower operating cost. Addition-
ally, in order to inspire consumer confidence, charging infrastructure and service and
repair points for EVs have to be built and employees need to be trained to provide
those services. Car producers and the electric utility companies will need a common
language for the charging network for EVs and PHEVs to operate as efficiently as
the familiar system of petrol (or gasoline) stations.

www.ieahev.org 3
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In many cases, we are still waiting for series production of the planned PHEV mod-
els to become available to consumers. Determining realistic standards for the energy
consumption (or fuel economy) of PHEVs could be a task for our Implementing
Agreement.

CLEAN ELECTRICITY PRODUCTION NEEDED
Electric mobility is supplied by the energy mix in each country. The energy supply-
ing EVs and PHEVs emits source pollution depending on the energy supply. In order
to reduce CO, emissions from transport, the energy supply for vehicles will need to
be from renewable sources. If the energy supplied for vehicles comes from fossil
fuels, many early adopters may be discouraged from purchasing an EV or PHEV.
Nuclear power supplies also may be a deterrent for vehicle purchase.

The production of the additional “green” electricity to support the growing fleet of
plug-in vehicles is not a problem for many countries, while it is a challenge in other
places. For example, Germany would need about 2 GWp of photovoltaic power
plants to propel 1 million EVs, the country goal for 2020. In 2010, Germany built
this 2 GWp of PV sources in three months. The electricity for EVs will also come
from wind, hydro, and biomass plants.

The emerging world of electric mobility and vehicles plugging into the grid is very dif-
ficult for most of the utility companies to understand. These companies are struggling
with market liberalization, which challenges their traditional business models that are
rooted in price regulation. EVs could foster new business models, but it is unclear if
the utility companies can seize this opportunity. The situation is similar to the telecom-
munication industry in the 1980s and 1990s, when many of the traditional businesses
and companies disappeared and new companies arose in the wake of deregulation.

WHAT ARE THE CUSTOMER BENEFITS OF EVS, AND WHERE IS THE CUSTOMER?
Finally, for the mass market we have to answer the question: what are the real ben-
efits for hybrid, plug-in hybrid, and electric vehicle users? Without a convincing
answer, the customer will not buy these vehicles.

However, we have discovered over the past 25 years what is necessary for customers
to adopt EVs. For the German goal of 1 million EVs in 2020, success means the fol-
lowing:

»  Only 2% of drivers need to purchase EVs

»  These EV drivers do not need special charging stations.

»  They do not need long-range capabilities.

»  They are able to pay more for this special car, which has cost.

4 www.ieahev.org
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Summary of IA-HEV activities during 2010
IA-HEV was very busy in 2010. The first Executive Committee (ExCo) meeting
in London, United Kingdom (UK) in April was under the ash cloud of the volcano
Eyjafjallajokull in Iceland. Although only a few delegates actually arrived in London
because air traffic in Europe was grounded, some of us had extra time to learn about
the UK’s plans for electric mobility as a preview to the rescheduled ExCo meeting
that then happened in June. The second ExCo meeting of the year preceded EVS-25
in Shenzhen, China, which many IA-HEV members were also attending.

Eight Tasks, or working groups, were active in 2010, and each held separate meet-
ings and workshops. Additionally, the IA-HEV leadership, Task operating agents,
and members attended many meetings of the International Energy Agency (IEA) in
Paris and elsewhere. The new communication activities cumulated in a very compre-
hensive annual report 2010, which was received very well.

STRONGER COLLABORATION WITH IMPLEMENTING AGREEMENTS AND IEA

HEADQUARTERS
We coordinate our activities with other IEA transport-related Implementing Agree-
ments through the Transport Contact Group (TCG), led by the End-Use Working
Party (EUWP) deputy chair for transport Mr. Nils-Olof Nylund. For example, the
strong growth of new renewable energies for the production of electricity brings us
new challenges. Electricity storage methods are an important condition for including
high shares of renewable electricity in the grid. By using smart or intelligent charg-
ing of electric vehicles, we can store the excess “clean” energy in vehicle batteries
at times of high production, such as photovoltaic electricity production during the
day or wind power production at night and during winter. EVs used with a smart grid
benefit both “clean” technologies and vehicles in market growth.

As announced in the annual report 2010, IA-HEV collaborated with the Implement-
ing Agreement on Renewable Energy Technology Deployment (RETD) on its study
of renewable energy use in the transport sector, which it finished and released during
the year. For IA-HEV member representatives, our contributions have meant more
meetings and more work. The introduction of the IEA roadmap for smart electric-
ity grids also challenged us to contribute to other IEA-related working groups. We
are well prepared to contribute due to our expertise in this field. Charging electric
vehicles is an interesting aspect in a smart grid that also supports a cost-efficient and
reliable electricity supply.

www.ieahev.org 5
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RISING INTEREST IN RUNNING NEW TASKS
Currently IA-HEV is running nine Tasks. The majority of IA-HEV work is conduct-
ed through Task participation. During 2010, Task 13 “Fuel cell vehicles” concluded
and Task 17, “System Integration,” and Task 18, “EV Ecosystems,” began. High-
lighted below are the brief descriptions of each Task. More in-depth information is
available in the Task chapters.

TASK 13 “FUEL CELL VEHICLES” ROUNDED OFF SUCCESSFULLY
In November 2010, we closed Task 13 on fuel cell vehicles, which was managed by
the Austrian Agency for Alternative Propulsion Systems (A3PS). As usual, in the
first years the results are reserved for the participating countries of the Task. Project
leader Andreas Dorda of A3PS) summarized some of the findings:

»  Starting a fuel cell vehicle (FCV) at low temperatures is no longer a prob-
lem. This is an achievement of the last few years.

»  Today costs are the main barrier for the market introduction of FCVs. One
car producer believes that the cost reduction potential for FCVs is greater
when compared with the cost reduction potential for EVs.

»  Solid oxide fuel cells seem to be suitable for heavy-duty applications and
currently receive a lot of attention.

»  Akey year for FCVs will be in 2015, because OEMs will offer the first
FCVs on the market.

I congratulate Andreas Dorda and the A3PS agency for their management of this
Task, and I thank the participating countries Austria, Switzerland, and the United
States (U.S.) for their work.

Active Tasks

Information Exchange (Task 1)
This working group plays a key role in IA-HEV. It ensures regular information ex-
change on hybrid, electric, and fuel cell vehicle developments and promotion mea-
sures in the member countries as well as the most interesting non-member countries.
The working group also serves as a “turntable” by publishing figures and basic infor-
mation on the Agreement’s website and producing this comprehensive Annual Re-
port. The exchange of informal and current information, which is the specific benefit
of participation, is only available for the member countries. Participation in this Task
is included in the membership fee of the Implementing Agreement. The Task 1 Op-
erating Agent is Kristin Abkemeier on behalf of the Vehicle Technologies Program at
the U.S. Department of Energy (DOE).

6 www.ieahev.org



CHAPTER 1 — CHAIRPERSON’S MESSAGE

Electrochemical Systems (Task 10)
This working group focuses on aspects that are not discussed elsewhere within the
battery community or at battery conferences, such as experiences with specific test
protocols or the abuse of batteries. The Operating Agent is James Barnes from the
Vehicle Technologies Program of the U.S. DOE. Membership is free for [A-HEV
member countries.

Electric Cycles (Task 11)
In several countries, electric two-wheeled vehicles have become a huge market
segment in the transport sector, especially in China. In several European countries,
electric bicycles are used for commuter trips and have become a successful market
niche. Because of different quality standards, vehicles do not necessarily match both
markets, and there are still a lot of open questions concerning standards, licensing,
and market deployment. This group started its work in March 2006 and is planning
to round off its work by mid-2011. The European Association for Battery, Hybrid
and Fuel Cell Electric Vehicles (AVERE) is operating this Task. Robert Stiissi served
as the Operating Agent in 2010.

Heavy-Duty Hybrid Vehicles (Task 12)
This working group aims at structuring the information about heavy-duty hybrid
vehicle components and configurations. An important aspect of this task is to gain
insight into existing and possible applications of heavy-duty hybrid vehicle technolo-
gies. Besides the obvious vehicle types like buses and trucks, other applications of
conventional heavy-duty vehicle technology like dedicated and off-road vehicles
may be candidates for hybridization. The Task also studies the current situation of
existing hybrid prototypes and standard vehicles. The information gathering focused
on applied technologies, costs and merits. This Task will be rounded off in mid-2011.
The Operating Agent is Carlo Mol from the Belgian research institute VITO.

Market Deployment of Electric Vehicles: Lessons Learned (Task 14)
The “Lessons learned” Task analyzes the reasons for success and failure at introduc-
ing hybrid and electric vehicles to new markets. A previous task force, Deployment
Strategies for Hybrid, Electric and Alternative Fuel Vehicles (Task 08), investigated
95 promotion measures run by governments or other public and private organizations
to enable the market deployment of clean vehicle technologies. However, this earlier
effort did not include gathering stories about the success or failure of these mea-
sures. This became the task of Task 14. Learning from past mistakes along with past
success is an important aspect for consideration in current vehicle deployments.

www.ieahev.org 7
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The research group consists of specialists from the U.S., Japan, and Europe. Data
collection for this Task was rounded off in 2010. The Task will submit the final
report to the IEA to achieve a wider distribution. Tom Turrentine from the Plug-in
Hybrid Electric Vehicle Center of the University of California, Davis serves as the
Operating Agent.

Plug-in Hybrid Electric Vehicles (Task 15)
The new Operating Agent Danilo Santini (working for the Argonne National Labora-
tory, U.S) has prepared an updated work plan for the remaining year of this working
group. New participants are still welcome in this Task. Interested research institutes,
private companies (sponsors), and countries are invited to contact the Operating
Agent for more information.

Fuel and Technology Alternatives for Buses (Task 16)
This is a joint Task with the Implementing Agreement (IA) on Advanced Motor
Fuels and the IA on Bioenergy. Currently IA-HEV participation is under discussion.
Nevertheless, the work in this Task has started and the exhaust emissions of a num-
ber of buses have been measured. Nils-Olof Nylund from the VTT research institute
in Finland is the Operating Agent of this Task.

System Integration and Optimization of Components for Enhanced Overall

Electric Vehicle Performance (Task 17)

This new Task (System integration) is based on the idea that an optimized integration
of the electric drivetrain and components (electric motors, batteries, supercapacitors,
internal combustion engines, and fuel cells) into the vehicle can provide a significant
contribution to the feasibility of electric propulsion systems. For example, compo-
nents could be combined in more efficient ways, such as integrating charging func-
tions into existing systems or combining energy storage technologies, such as batter-
ies and supercapacitors, in order to create a more effective storage system.

The first meeting for this Task was held in combination with the conference “Vehicle
Integration and System Optimization” in Vienna in November 2010. New partici-
pants are welcome to join. Gabriela Telias from the A3PS is the Operating Agent.

Electric vehicle ecosystems, or EV ecosystems (Task 18)
Task 18 on EV ecosystems will capture practical experience from cities, regions,
and businesses that are pioneering advanced EV pilot programs. The operation of
thousands of EVs in cities will require changes to urban systems. This encompasses
“hard infrastructure” such as recharging technologies, smart grids, and transport sys-
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tems along with “soft infrastructure” such as regulation, business models, skills and
community engagement. Blending this complex mix of technologies and services
into the fabric of cities requires alignment between governments, municipal authori-
ties and other key stakeholders from the automotive manufacturing sector, energy
companies, and technology suppliers. The primary tasks are highlighted below.

»  Roadmapping workshops with first-cut roadmaps tailored for each city

»  An International Roadmap to establish a blueprint for provision of infra-
structure for EVs based on the city roadmaps

» A global community of pioneering cities connecting international experts in
an interactive web portal and a series of EV Congress meetings to facilitate
policy exchange and problem solving

New members are welcome. David Beeton, Centre for Industrial Growth, UK, is the
Operating Agent and Tom Turrentine, University of California at Davis, USA, is the
Vice-operating Agent.

Tasks in the planning stage
We aim to start new working groups on two topics within the coming year:
»  Life cycle assessment and e-waste management for e-mobility
»  Lithium ageing accelerated testing procedures

Life cycle assessment and e-waste management for e-mobility (A potential

new Task)
The objectives of the proposed Task are the following:

»  To provide policy and decision makers with facts and figures in order to
make informed decisions about energy and material issues related to electric
mobility.

»  To improve end-of-life management of EVs (and auxiliary systems) through
the promotion of best available technologies and practices.

»  To improve EV (and auxiliary systems) designs for optimal recyclability and
minimal resource requirements and losses.

The work plan is currently being detailed and can still be adapted to the needs of the
participants. Organizations that are interested in participating are invited to contact
the IA-HEV secretary, Martijn van Walwijk.

www.ieahev.org 9
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Lithium ageing accelerated testing procedures (A potential new Task)

The main objectives of this new Task will be as follows:

»  To inventory worldwide efforts on the development and application of ac-
celerated testing procedures aimed at analyzing the ageing of Li batteries in
various vehicle applications.

»  To collect procedures and the expertise available in various laboratories to
verify the compatibility of the approaches.

»  To verify, even experimentally, differences and harmonization needs to
render a standard testing procedure accepted in different member states and
regions, taking into account various operating conditions.

The work plan is currently being detailed and can still be adapted to the needs of the
participants. Organizations that are interested in participating are invited to contact
the IA-HEV secretary.

We welcome Portugal as new member country and expect more
members in 2011.

Because of the rising interest in electric and hybrid vehicles, more and more coun-
tries are interested in participating in IA-HEV. In 2010, we welcomed Portugal as

a new IA-HEV member. Portugal is a front-runner in setting up an infrastructure to
recharge EVs and currently has a countrywide system in place to pay for recharg-
ing. The European Commission, Germany, Ireland, and South Africa have also been
formally invited to join the Agreement. We hope that we can welcome them as new
members in 2011.

For all countries interested in electric and hybrid vehicles, membership and col-
laboration in our Implementing Agreement is a good choice. It is an indication of
their commitment to the field of hybrid- and electric vehicles. We expect many new
member countries in the coming years resulting in over twenty IA-HEV countries
and organizations.

A word of thanks goes to the management team of our Implementing
Agreement.

The past year, 2010, was the first full calendar year of the 4" phase of the IA-HEV.
After the preparation efforts of 2009 for the current phase, we are now able to focus
on the new Task 1 communication strategy and the Task work.

The management team along with secretary-general Martijn van Walwijk, appreci-
ates the support of Patrick Leuthold, Margrit von Ballmoos, and Sigrid Kleindienst

10

www.ieahev.org



CHAPTER 1 — CHAIRPERSON’S MESSAGE

in the Switzerland office, who were most efficient in their contributions. Together
with the information exchange and communication team from the U.S.—led by
Kristin Abkemeier, with tremendous contributions from Alison Mize, we are well
prepared for the coming years. As always, most of the work in the Agreement was
done in the Tasks. I thank all the participants and especially the Operating Agents for
their efforts.

Due to the growth of the Agreement, more efforts were made by the chairperson who
thanks his home country Switzerland for its support. With his new position as Pro-
fessor on the Berne University of Applied Science and with its Institute of “Energy
and mobility”, the role of IA-HEV chairperson fits perfectly within his new work.

We look forward to making more progress in the coming year to advance electric
mobility.

April 2011
Urs Muntwyler
IA-HEV chairperson

www.ieahev.org 11
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2

The IEA and its Implementing Agreement
on Hybrid and Electric Vehicles
This chapter introduces the International Energy Agency (IEA) and its Imple-

menting Agreement for co-operation on Hybrid and Electric Vehicle Technolo-
gies and Programmes (IA-HEV).

The International Energy Agency

2.11

Introduction

The IEA acts as energy policy advisor for the governments of its 28 member coun-
tries (see box 2.1) and beyond to promote reliable, affordable and clean energy for
the world’s consumers. It was founded during the oil crisis of 1973-74 with a man-
date to co-ordinate measures in times of oil supply emergencies. This is still a core
mission of the agency. In June 2011, the 28 IEA member countries agreed to release
60 million barrels of oil in the following month in response to the ongoing disrup-
tion of oil supplies from Libya. This was the third time in its history that the IEA has
been called upon to ensure an adequate supply of oil to the global market.

Box 2.1
IEA member countries - 2010

Australia France Republic of Korea Slovak Republic
Austria Germany Luxembourg Spain

Belgium Greece The Netherlands Sweden

Canada Hungary New Zealand Switzerland
Czech Republic Ireland Norway Turkey
Denmark Italy Poland United Kingdom
Finland Japan Portugal United States

The European Commission also participates in the work of the IEA.

With the evolution of the energy markets, the IEA mandate has broadened. It now fo-
cuses well beyond oil crisis management. Energy efficiency, climate protection, en-
ergy technology collaboration, and sharing its accumulated energy policy experience
with the rest of the world have become core agency objectives. In July 2005, the G8
leaders at the Gleneagles summit asked the IEA to provide advice on strategies for a
clean, secure, and sustainable energy future.
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www.ieahev.org



CHAPTER 2 — THE IEAAND ITS IMPLEMENTING AGREEMENT ON
HYBRID AND ELECTRIC VEHICLES

The shared goals of the IEA form the basis of balanced energy policy making:

»  Energy security: Promote diversity, efficiency, and flexibility within the
energy sectors of the IEA member countries. Remain prepared to respond
collectively to energy emergencies. Expand international co-operation with
all global players in the energy markets.

»  Environmental protection: Enhance awareness of options for addressing
the climate change challenge. Promote greenhouse gas emission abatement,
through enhanced energy efficiency and the use of cleaner fossil fuels. De-
velop more environmentally acceptable energy options.

»  Economic growth: Ensure the stable supply of energy to IEA member
countries and promote free markets in order to foster economic growth.

212

Structure of the IEA
The IEA meets its evolving mandate through the activities of its offices and focused
international collaboration. Fostering energy technology innovation is a central part
of the IEA’s work. Development and deployment of safer, cleaner, and more efficient
technologies is imperative for energy security, environmental protection, and eco-
nomic growth. IEA experience has shown that international collaboration on these
activities avoids duplication of effort, cuts costs, and speeds progress.

The IEA Committee on Energy Research and Technology (CERT) co-ordinates and
promotes the development, demonstration, and deployment of technologies to meet
challenges in the energy sector. The CERT has established four expert bodies: the
Working Party on Fossil Fuels; the Working Party on Renewable Energy Technolo-
gies; the Working Party Energy on End-Use Technologies and the Fusion Power Co-
ordinating Committee. In addition, expert groups have been established to advise on
electric power technologies, R&D priority setting and evaluation, and on oil and gas
(figure 2.1).
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Fig. 2.1 The IEA energy technology network.

The IEA also provides a legal framework for international collaborative energy
technology RD&D (research, development, and deployment) groups, known as
Implementing Agreements (IAs). There are currently 42 Implementing Agreements
covering fossil fuels, renewable energy, efficient energy use (in buildings, energy,
and transport), fusion power, electric power technologies, and technology assessment
methodologies. The Implementing Agreement for co-operation on Hybrid and Elec-
tric Vehicle Technologies and Programmes (IA-HEV) is one of them. It reports to the
End-Use Working Party (EUWP). A full list of current Implementing Agreements is
available on the IEA website at www.iea.org/techagr. For more information, see also
section 2.1.3. below.

Under guidance from the CERT, the IEA Secretariat provides authoritative informa-
tion and analysis on how energy technology can make a difference. It plays a strong
role in IEA work under the 2005 Gleneagles summit mandate from G8 leaders to
“advise on alternative energy scenarios and strategies aimed at a clean, clever, and
competitive energy future.”

2.13

IEA Implementing Agreements
Since its creation in 1974, the International Energy Agency (IEA) has provided a
structure for international co-operation in energy technology research, development,
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and deployment. Its purpose is to bring together experts in specific technologies who
wish to address common challenges jointly and share the fruits of their efforts. With-
in this structure, there are currently more than 40 active programmes, known as the
IEA Implementing Agreements. Over three decades of experience have shown that
these Agreements contribute significantly to achieving faster technological progress
and innovation at lower cost. Such international co-operation helps to eliminate tech-
nological risks and duplication of effort, while facilitating processes like harmoniza-
tion of standards. Special provisions are applied to protect intellectual property rights.

IEA Implementing Agreements are at the core of the IEA’s international energy tech-
nology co-operation programme. This programme embraces numerous other activi-
ties that enable policy makers and experts from IEA-member and non-member coun-
tries to share views and experience on energy technology issues. Through published
studies and workshops, these activities are designed to enhance policy approaches,
improve the effectiveness of research programmes, and reduce costs.

The “IEA framework for international energy technology co-operation” sets out the
minimum set of rights and obligations of participants in IEA Implementing Agree-
ments. Participants are welcomed from OECD member and OECD non-member
countries, from the private sector, and from international organizations.

Participants in Implementing Agreements fall into two categories: Contracting Par-
ties and sponsors.

»  Contracting Parties can be governments of OECD member countries and
OECD non-member countries (or entities nominated by them). They can
also be international organizations in which governments of OECD member
and/or OECD non-member countries participate, such as the European Com-
munities. Contracting Parties from OECD non-member countries or interna-
tional organizations are not entitled to more rights or benefits than Contract-
ing Parties from OECD member countries.

»  Sponsors, notably from the private sector, are entities of either OECD
member or OECD non-member countries that have not been designated by
their governments. The rights or benefits of a sponsor cannot exceed those
of Contracting Parties designated by governments of OECD non-member
countries, and a sponsor may not become a chair or vice-chair of an Imple-
menting Agreement.

Participation by Contracting Parties from OECD non-member countries or interna-
tional organizations or by sponsors must be approved by the IEA CERT.
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The Implementing Agreement mechanism is flexible and accommodates various
forms of energy technology co-operation among participants. It can be applied at
every stage in the energy technology cycle, from research, development, and dem-
onstration through to validation of technical, environmental, and economic perfor-
mance, and on to final market deployment. Some Implementing Agreements focus
solely on information exchange and dissemination. The benefits of international co-
operation on energy technologies in Implementing Agreements are shown in box 2.2.

Box 2.2

Benefits of international energy technology co-operation
through IEA Implementing Agreements

* Shared costs and pooled technical resources

* Avoided duplication of effort and repetition of errors

* Harmonized technical standards

* A network of researchers

* Stronger national R&D capabilities

e Accelerated technology development and deployment
» Better dissemination of information

» Easier technical consensus

e Boosted trade and exports

Financing arrangements for international co-operation through Implementing Agree-
ments (IAs) is the responsibility of each IA. Types of financing fall into three broad
categories:
»  Cost sharing, in which participants contribute to a common fund to finance
the work.
»  Task sharing, in which participants assign specific resources and personnel
to carrying out their share of the work.
»  Combinations of cost and task sharing (such as in the IA-HEV).

Effective dissemination of results and findings is an essential part of the mandate of
each Implementing Agreement. Wide-ranging products and results are communi-
cated by various means to those who can use them in their daily work. For its part,
the IEA Secretariat circulates the on-line OPEN Energy Technology Bulletin, which
reports on activities of the Implementing Agreements. IA-HEV activities are regular-
ly highlighted in the OPEN Bulletin. The IEA also bi-annually issues a publication,
“Energy technologies at the cutting edge”, that presents updates on the Implementing
Agreements’ major achievements. These reports can be downloaded free of charge
from the internet website: www.iea.org/Textbase/publications/free_all.asp.

16
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In March 2008, the vice chairman for transport of the End-Use Working Party started
a new initiative by organizing a Transport Contact Group (TCG) workshop for the
transport-related Implementing Agreements, with the objective of strengthening their
collaboration. TA-HEV actively participates in the Transport Contact Group.

2.14

IEA technology roadmap - electric and plug-in hybrid electric vehicles
The IEA has started to develop roadmaps for more than 20 major technologies which
may counteract climate change. This was done at the request of the Hokkaido G8
summit that took place in July 2008. These technologies include electric vehicles and
plug-in-hybrid electric vehicles. This EV and PHEV roadmap addresses technology
targets, vehicle deployment infrastructure, and the required investments. The final
report has been ready since October 2009 for the attention of international energy
transport policy makers. The report may be found at the IEA website: http:/www.
iea.org/papers/2009/EV_PHEV_Roadmap.pdf. A brief summary of the report’s main
points is included here.

GLOBAL CO, CUT BY 2050: WHERE THE REDUCTIONS COME FROM
The roadmap study is based on two scenarios: the baseline with CO, emissions con-
tinuing to grow along current trends, and the more ambitious BLUE Map scenario.
According to this latter scenario, introduced in the IEA publication Energy Technology
Perspectives 2008, global CO, emissions could be reduced by 50% from 2005 levels
by 2050. The chart (figure 2.2) shows the respective shares of the reduction from four
different energy users: power production, industry, buildings, and transport.

Fig. 2.2 Cutting carbon emissions from baseline growth to the BLUE Map scenario. (Source: Energy
Technology Perspectives 2008, IEA.)
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TRANSPORT ENERGY USE BY SCENARIO

In the BLUE Map scenario, transport energy consumption decreases almost to the
level of 2005, including a more than 50% share of low-CO, fuels (see figure 2.3).
The baseline scenario (IEA World Energy Outlook reference case) shows an 80%
increase of fuel usage for transportation by 2050. This depends mainly on car sales
and freight, which is sensitive to economic growth. Besides increasing fuel economy,
improvement to vehicle electrification seems to be key to achieving the necessary
reduction in fuel consumption, with the following factors in its favor:

»  Costs for batteries and fuel cells are dropping.

»  EVs may reach commercial production very soon.

»  PHEVs appear to be a promising transition strategy.
Additional reductions may come from changes in the nature of travel.

Fig. 2.3 ETP transport energy use by scenario. (Source: Energy Technology Perspectives 2008, IEA.)

BLUE MAP SCENARIO: ADVANCED TECHNOLOGIES MUST PLAY A MAJOR ROLE

The market penetration of new technologies is needed to support the transition to de-
creased carbon emissions. The BLUE Map scenario for passenger light-duty vehicles
is shown in figure 2 4. Part of this scenario is a strong growth of passenger vehicle
sales per year, which almost triple by 2050 compared to 2005. This growth happens
in the developing countries such as China, India, Brazil, and Indonesia and could
create shortages in raw materials. The key point is that the IEA roadmap sees rapid
light-duty vehicle technology evolution over time.

18
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Fig. 2.4 Annual light-duty vehicle sales by technology type, BLUE Map scenario. (Source: Technology
Roadmap: Electric and plug-in hybrid electric vehicles, IEA, 2009.)

BLUE MAP SCENARIO: EV AND PHEV SALES TRAJECTORY TO 2050
To reach the goals of the BLUE Map scenario, the sales of the two propulsion tech-
nologies of the future —EVs and PHEVs—must increase to 100 million units per
year in 2050, as depicted in figure 2.5. This is a very ambitious goal, requiring that
EV and PHEV sales reach a significant level by 2015 and rise rapidly thereafter. The
magnitude of this challenge is easy to imagine if you compare with today’s situation,
where EVs and PHEVs have yet to break out of niche markets into the mainstream.

Fig. 2.5 Annual global EV and PHEV sales in BLUE Map scenario (Source: Technology Roadmap: Electric
and plug-in hybrid electric vehicles, IEA, 2009.)
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In order to achieve these deployment targets, many EV and HEV production plants
are needed. The bottlenecks are the production capacities for the key components
like motors, power electronics, and especially high-energy batteries. A key element
will be the battery price, which must fall to US$300 per kWh if total EV vehicle
costs are to be competitive with those of today’s internal combustion engine cars and
trucks.

The roadmap also offers a feasible growth scenario for reaching appreciable sales of
EVs and PHEVs by 2020, which could evolve as shown in table 2.1. This scenario
shows that sales per model must rise rapidly to reach the economic scale. At the
same time, the number of producers and models must also rise rapidly.

Table 2.1 A scenario for ramping up sales of EVs and PHEVs between 2010 and 2020. (Source: Technology
Roadmap: Electric and plug-in hybrid electric vehicles, IEA, 2009.)

Number of models and

annual sales for EVs and

PHEVs 2012

EV - number of models 2 4 8 20
Annual EV sales per model 2,000 10,000 50,000 120,000
Total annual EV sales 4,000 40,000 400,000 2,400,000
PHEV - number of models 2 4 16 40
Annual PHEV sales per 2,000 10,000 50,000 120,000
model

Total annual PHEV sales 4,000 40,000 800,000 4,800,000

EV AND PHEV ROADMAP VISION OF SALES PER REGION
The roadmap lists 16 countries with EV and PHEV sales targets cited from different
sources. Many governments have announced ambitious figures for the EV and PHEV
sales in their respective countries. As shown in figure 2.6, in the starting phase the
OECD countries will be dominant. After 2020 sales in the non OECD-countries like
China and India will gain importance.
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Fig. 2.6 EV and PHEYV total sales by region through 2020: Sales figures for EVs (top) and PHEVs (bottom).
(Source: Technology Roadmap: Electric and plug-in hybrid electric vehicles, IEA, 2009.)

NEAR-TERM ACTIONS FOR EV AND PHEV EXPANSION
To reach these ambitious sales figures, the automotive industry, governments, electric
power companies, and other stakeholders must work together. The key actions are:
»  Setting targets for electric vehicle sales.
»  Developing coordinated strategies to support the market introduction of
electric vehicles, including policy support and incentives which make the
vehicles cost-competitive.
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2.2

»  Exploring new approaches such as battery leasing, which a fleet test in Men-
drisio, Switzerland showed to be a very helpful measure to bring the vehicle
purchase price to a competitive level.

»  Improving understanding of consumer needs and behavior: Governments
and industry must identify and target “early adopters” by using successful
business models for vehicles with different driving ranges, performances,
and price levels.

»  Developing performance metrics for characterizing vehicles and to track
progress in areas including driving range and battery performance.

»  Expanding RD&D initiatives to reduce battery costs and address resource is-
sues, because costs must come down from the current range of US$500-800
per kWh to US$300-400 per kWh by 2020.

»  Developing and implementing recharging infrastructure. In the first market
introduction phase, the infrastructure for EVs and PHEVs is not critical. It
is important that electricity comes from clean and mainly new renewable
sources. Availability of public infrastructure supports the market introduc-
tion of these vehicles. In the meantime, smart grid issues must be developed
and introduced to provide the background for further market growth.

The Implementing Agreement on Hybrid and Electric Vehicles

Very few IEA countries do not have problems with urban air quality, and a few oth-
ers are self-sufficient in oil, but all IEA countries have problems with greenhouse gas
emissions from automobiles. There is a range of technologies available to address
these problems, including hybrid and electric vehicles. This means that there is a
sound basis for an IEA Implementing Agreement (IA) working on these vehicles.
The IEA Implementing Agreement for co-operation on Hybrid and Electric Vehicle
Technologies and Programmes (IA-HEV) was created to collaborate on pre-com-
petitive research and to produce and disseminate information. IA-HEV is now in

its fourth five-year term of operation that runs from December 2009 until February
2015. The 16 active Contracting Parties (member countries) per July 2011 are Aus-
tria, Belgium, Canada, Denmark, Finland, France, Germany, Italy, the Netherlands,
Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United
States of America (U.S.).

Compared to the automotive industry and some research institutes, [A-HEV is a
relatively small player in the field. By focusing on a target group of central and lo-
cal governments and government-supported research organizations, and by provid-
ing a forum for different countries to co-operate in joint research and information
exchange activities, [A-HEV can play a role. More countries are invited to join the

22

www.ieahev.org



CHAPTER 2 — THE IEAAND ITS IMPLEMENTING AGREEMENT ON
HYBRID AND ELECTRIC VEHICLES

Agreement and to benefit from this international co-operation on hybrid and electric
vehicles.

The work of IA-HEV is controlled by the Executive Committee (ExCo), which con-
sists of one member designated by each Contracting Party. Contracting Parties are
either governments of IEA countries or parties designated by their respective govern-
ments. The IA-HEV ExCo meets twice a year to discuss and plan the working pro-
gramme. The actual work on hybrid and electric vehicles is being done by different
task forces that work on specific topics. Each topic is addressed in a Task, which is
managed by an Operating Agent (OA). (Prior to 2011, these task forces were called
“Annexes”.) The work plan of a new Task is prepared by an interim Operating Agent
(either on its own initiative or on request of the ExCo) before it is submitted for ap-
proval to the IA-HEV Executive Committee. The Tasks that were active during 2010
and in early 2011 are described in part B (chapters 4 through 12) of this report. The
activities regarding hybrid and electric vehicles in IA-HEV member countries can be
found in part C.

The next two subsections (2.2.1 and 2.2.2) briefly report on IA-HEV activities and
results in its second and third terms of operation (phase 2 and phase 3), respectively.
The strategy for the current term of operation, phase 4 (2009-2015), and its details
are reported in subsection 2.2.3.

221

Description and achievements of IA-HEV phase 2, 1999-2004
The second phase of IA-HEV started in November 1999 at a time when the first
hybrid vehicle, the Prius, had just been introduced to the market, and battery electric
vehicles were considered suitable for some market niches such as neighborhood
electric vehicles, small trucks for local deliveries, or two- or three-wheel vehicles.
Although good progress had been made in battery technology, low-cost, high-per-
formance traction batteries were not yet commercially available. Progress with fuel
cell technology led to optimism about a “hydrogen economy,” and car manufacturers
switched their attention to fuel cells and away from battery electric vehicles.

The Tasks in phase 2 and their main achievements are listed below:

»  Structured information exchange and collection of statistics (Task 1):
The format of today’s Task 1 was established, with a website divided into
both public and members-only portions. The ExCo also decided that all par-
ticipating countries in the IA-HEV should automatically be participants in
Task 1 and established the financial arrangements to support this.
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Hybrid vehicles (Task 7): This task force published reports on questions
pertaining to hybrid vehicles. Issues included their current costs and estimat-
ed future cost reductions; the environmental performance, fuel efficiency,
and advantages and disadvantages of the various types of hybrid vehicles;
how hybrid vehicles could be most effectively introduced to the market; and
questions on testing, licensing, and taxation. One of Task 7’s most interest-
ing findings was that the decision of a customer to purchase a hybrid is
based more on reduced fuel costs and projecting an environmentally respon-
sible image rather than on the cost of the vehicle.

Deployment strategies for hybrid, electric and alternative fuel vehicles
(Task 8): This Task considered 95 government programmes in 18 countries
that were aimed at introducing clean vehicles and fuels. The scope of work
included both vehicles and fuels, and for this reason the task force was a
joint effort between two IEA Implementing Agreements, IA-HEV and the
Implementing Agreement on Advanced Motor Fuels (IA-AMF). The objec-
tives of the task force were to analyze how governments can accelerate the
deployment of advanced automotive technologies in the market place and to
make recommendations that will enhance the effectiveness of policies, regu-
lations, and programmes. The final report made practical recommendations
for future deployments, including how to apply lessons learned in previous
deployments and among various countries, to avoid repeating mistakes.

Clean city vehicles (Task 9): This Task arose because cities in many de-
veloping countries were growing very rapidly and were experiencing the
same or worse air quality and traffic problems as cities in IEA countries. At
the same time, innovative solutions and technologies had been worked out
in some developing countries, and there was a lot that IEA countries could
learn from them. Planning was initiated for a task force, which became Task
9, to study the application of clean vehicle and fuel technologies in devel-
oping countries. In 2002, a joint workshop with IEA headquarters in Paris
included representatives from Bangladesh, China, Colombia, Costa Rica, In-
dia, Indonesia, Kenya, Mexico, Nepal, Peru, and Thailand. As a direct result
of the workshop, representatives from Bangladesh subsequently travelled to
Bogota to learn about the bus rapid transit system there, to construct a simi-
lar system in Dhaka. This result was directly due to the workshop.

Electrochemical systems (Task 10): During phase 2, this task force con-
centrated on the sharing of test methods for supercapacitors and batteries.
Test procedures play a key role in moving new technologies from the labora-
tory to the market, and developing them involves a large amount of techni-
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cal work and can easily cost more than a million dollars. Consequently, the
sharing of test procedures can result in large savings. The Task also played

a valuable role in co-ordinating the work of the fuel cell Implementing
Agreement, the hybrid vehicle Task, and itself in the field of electrochemical
technologies.

The publications chapter in part E of this report lists the most important publications
of phase 2. Many of them are available on the [A-HEV website: www.ieahev.org.

2.2.2

Description and achievements of IA-HEV phase 3, 2004-2009
The emphasis during the third phase of the Agreement, from 2004 until 2009, was
on collecting objective general information on hybrid, electric, and fuel cell vehicles.
Governmental objectives of improving air quality and energy efficiency —and of
reducing greenhouse gas emissions and dependence on petroleum fuel —ensured that
the need continued for the IA-HEV’s mission.

The third phase of the Agreement focused on collecting objective general informa-
tion on hybrid, electric, and fuel cell vehicles, with the same value-added aspects
as described for phase 2 in the previous section. Topics addressed during the third
phase are shown in box 2.3.

Task 1 and Task 10 were the only Tasks remaining from phase 2, with the rest having
concluded operation during phase 3 or before. Phase 3 saw the introduction of new
Tasks on electric cycles (Task 11), heavy-duty hybrid vehicles (Task 12), fuel cell
vehicles (Task 13), lessons learned from market deployment of hybrid and electric
vehicles (Task 14), and plug-in hybrid electric vehicles (Task 15). Many of the Tasks
active in phase 3 continued into phase 4, even if only to round off their activities.
Therefore, specific details on each of these ongoing Tasks and their respective histo-
ries are collected in chapters 4 through 10 of this report.

TIA-HEV’s other achievements during phase 3 include contributing to the IEA’s
roadmap for electric and hybrid vehicles, as well as a move to interact more closely
with different Implementing Agreements (IAs) of the International Energy Agency,
especially between the seven IAs with transportation as an item in their work pro-
gramme.
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Box 2.3
Topics addressed in the third phase of IA-HEV (2004-2009)

« Information exchange (Task 3). The work includes: country reports, census data, technical
data, behavioural data, information on non-IEA countries

¢ Electrochemical systems for EVs & HEVs (Task 10)

« Electric bicycles, scooters, and light weight vehicles (Task 11)

¢ HEVs & EVs in mass transport, and heavy-duty vehicles (Task 12)
« Market aspects of fuel cell electric vehicles (Task 13)

¢ User acceptance of HEVs; barriers for implementation (Task 14)

¢ HEVs & EVs for power correction or decentralized power production (Task 15)

2.2.3

Description and strategy for a fourth phase of IA-HEV, 2009-2015
Interest in HEVs, PHEVs, and EVs as a means to reduce energy consumption and
emissions from road transport is strongly increasing worldwide. At the same time,
many questions are still open regarding issues such as potential efficiency improve-
ments, safety, durability, vehicle range, production potential, and raw material avail-
ability for batteries, impact on electricity grid management, standardization, the
potential to introduce renewable energy in road transport, and market introduction
strategies. There is a strong need for objective and complete information about these
issues, to enable balanced policy making regarding energy security, economic devel-
opment and environmental protection, and the role that hybrid and electric vehicles
can play.

All of these reasons provided a sound basis for the continuation of the Implementing
Agreement on Hybrid and Electric Vehicle Technologies and Programmes (IA-HEV)
after phase 3 concluded in November 2009. Therefore, during 2008 the IA-HEV Ex-
ecutive Committee (ExCo) prepared a Strategic Plan for a new phase of the Agree-
ment, running from December 2009 until February 2015. In 2009, the Strategic Plan
was presented to the IEA End-Use Working Party and to the [EA Committee on
Energy Research and Technology and from both entities it received approval to enter
into this new phase of operation.

The TA-HEV ExCo has formulated the following strategic objectives for its fourth

phase (2009-2015):

1. To produce objective information for policy and decision makers on hybrid
and electric vehicle technology, projects and programmes, and their effects on
energy efficiency and the environment. This is done by means of general stud-
ies, assessments, demonstrations, comparative evaluation of various options of
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application, market studies, technology evaluations, highlighting industrial op-
portunities, and so forth.

2. To disseminate the information produced to the IEA community, national gov-
ernments, industries, and —as long as the information is not confidential —to
other organizations that have an interest.

3. To collaborate on pre-competitive research projects and related topics and to
investigate the need for further research in promising areas.

4. To collaborate with other transportation-related IEA Implementing Agreements
(in Tasks, or joint Tasks), and to collaborate with specific groups or committees
with an interest in transportation, vehicles, and fuels.

5. To be a platform for reliable information on hybrid and electric vehicles.

Besides defining its strategy for phase 4, the IA-HEV ExCo has also identified topics
to address in this new phase. All Tasks that were active at the end of phase 3 contin-
ued into phase 4, with Task 13 rounding off its activities in 2010, and Tasks 11, 12,
and 14 expected to issue final reports during 2011.

In 2010, the ExCo approved two new projects: Task 17 on system integration and
optimization of components for enhanced overall electric vehicle performance, and
Task 18 on “electric vehicle ecosystems,” with an objective of mapping out the con-
ditions required to support the market growth needed for mass adoption of EVs in
cities. Specific details on these new Tasks as well as the continuing Tasks that were
operating during 2010 are collected in chapters 4 through 12 of this report.

The IA-HEV ExCo has also identified a number of potential topics for new Tasks,
shown in box 2.4. The list of topics reflects the issues that today are expected to be
important in the time period until 2015. However, new topics may emerge during
phase 4. The IA-HEV ExCo will continuously monitor developments that are rel-
evant for hybrid and electric vehicles in fields ranging from vehicle technologies to
policy making and market introduction. The ExCo may also start new Tasks on top-
ics that are not yet mentioned in box 2.4. The actual number of new Tasks in phase 4
will depend on the level of interest inside and outside the Agreement. Outsiders who
are interested in developing a new Task are invited to contact the IA-HEV chairman,
secretary or one of the country delegates to discuss the possibilities.
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Box 2.4
Potential new topics to be addressed in IA-HEV phase 4 (2009-2015)

Vehicle to electricity grid issues, smart grids

Battery electric vehicles

Drive cycles

Test procedures

Future energies for HEVs & EVs

Re-use and recycling of HEVs & EVs at the end of their operational life
Lightweight constructions

HEVs & EVs in mass transportation

Market aspects of fuel cell electric vehicles

HEVs & EVs for special applications

HEVs & EVs in developing countries

Testing standards and new vehicle concepts

Impacts of HEVs & EVs on industry and the economy

Driver response to advanced instrumentation inside the vehicle
Universal battery cell design across electric drive systems

Safety of first responders and rescue workers

Life cycle analysis (LCA) of electric vehicles

Trolley buses

Mobile machinery such as fork lift trucks, earth moving equipment and forestry machinery
Non-road electric “vehicles” like boats, (light) rail and airplanes
Standardization issues

Deployment strategies for hybrid and electric vehicles

Special electric vehicles (like wheelchairs, one-person mobility, etc.)
Electricity grid capacity issues

Accelerated testing procedures for lithium battery life

Second life of batteries

Cross cutting technologies

Fast charging of vehicle batteries
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IA-HEV Clean Vehicle Awards

3.1

Introduction and background
To put a new technology on the market and create a market breakthrough are very
ambitious goals. Yet this quickly changing society expects market breakthroughs
within a very short time. When a complex technology like cars is introduced, such
breakthroughs do not often occur; the attention of public and mass media turns
quickly into disappointment, and they look for the next promising technology.

Continuous progress, however, does occur. It is driven by committed persons, teams
and manufacturers. This is the reason why the IEA Implementing Agreement for Co-
operation on Hybrid and Electric Vehicle Technologies and Programmes (IA-HEV)
launched its award program for those who dedicate their work to the dream of a
clean and energy-efficient vehicle technology.The awards cover three categories:

»  Clean Vehicle Award —This is granted to manufacturers with outstanding
sales figures. There are four categories based on the number of vehicles sold:
bronze for 25,000, silver for 50,000, gold for 100,000, and platinum for
more than 250,000.

»  Best Practice Award — This is granted to the organizers of an outstanding
promotion project.

»  Personal Award — This is granted to a person who has dedicated her or his
work to the development or promotion of clean vehicles in an outstanding
way.

3.2

The procedure
Each specialist in the field of hybrid, electric, or fuel cell vehicles worldwide is
invited to nominate one or more candidates in the three award categories. It is pre-
ferred that nominees for the Best Practice and Personal Award be candidates from
the region in which the World Electric Vehicle Association (WEVA) Electric Vehicle
Symposium is held. The WEVA section of the applicable region is contacted to co-
operate in the nomination process. In years when there is no WEVA Electric Vehicle
Symposium, no regional restriction is made. An IA-HEV committee ranks the nomi-
nations. IA-HEV did not issue the Clean Vehicle Awards in 2010 and anticipates
resuming the awards in 2011.
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3.3
Winners of 2009 awards

The 2009 award ceremony took place at the EVS-24 opening ceremony in Stavanger.
The Clean Vehicle Award was given to Honda Motor Co. Ltd. for achieving cumula-
tive sales exceeding 250,000 units for its Civic hybrid vehicle. The Best Practice
Award was given to the Energy Saving Trust for its extensive and influential work

in developing programmes that have led to increased numbers of hybrid vehicles on
roads in the United Kingdom as well as ongoing development of low-carbon tech-
nologies for road transportation. Finally, the Personal Award went to Steen V. Jensen
of Denmark for his pioneering work in developing a production electric vehicle in
the late 1980s that is still manufactured and sold today.

3.3.1

Clean Vehicle Award for Honda Motor Co. Ltd (Japan)
Honda has a long tradition in the development of clean vehicle technologies. As a
precondition for a successful series production of hybrid vehicles, Honda developed
the “Integrated Motor Assist (IMA)” system which applies a brushless 10 kW elec-
tric motor with a nickel-metal hydride battery to assist propulsion and acceleration
from a 52 kW 1-L engine. The electric motor acts as a generator: up to 100 A can
be generated from the batteries, and much of the energy of braking may thus be re-
captured for recharging the propulsion batteries (so-called “regenerative braking”).
The IMA system was first offered in the Insight introduced into the market in 1999.
Although boasting very great efficiency, this model enjoyed only around 18,000
unit sales, the main reason being the fact that it was a 2-seater. In 2002, the 4-seater
Civic hybrid followed, again using the IMA system. From both models based on the
seventh and eighth generation of the gasoline version Civic, this hybrid has achieved
more than 250,000 in unit sales worldwide between 2003 and February 2009. Add-
ing in sales of the “mild” hybrid Accord, Honda has sold more than 300,000 hybrid
vehicles worldwide.

Honda continues to market clean vehicle technologies. A new generation Insight
with improved design became available in 2009, and sales figures of 200,000 units
per year worldwide are expected for this model. Other hybrid models are in develop-
ment, Honda is planning to put a new hybrid electric vehicle on the market in 2010
and 2011 as well.
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Best Practice Award for the Energy Saving Trust (U.K.)
The Energy Saving Trust was founded in 1993 following the 1992 Earth Summit in
Rio de Janeiro as a public-private partnership with the goal of elaborating and spread-
ing independent information on energy efficiency, renewable energies, transport, water,
and waste. Its sphere of interest encompasses home improvement, home power gen-
eration, and technical guidance for energy-efficient and low-carbon construction and
transportation. For this purpose, beginning in 1996, the Trust set up a network of local
advice centres across the United Kingdom. In addition, the Trust acts as consultant for
the UK Government and Parliament, the European Commission, and other decision
groups.

Within the transportation division, the implementation of the subsidy programme
Power Shift constituted the most important step toward increasing the number of
clean vehicles on the road. As a result, the Trust has been nominated as the organiza-
tion to define the car technologies that are to be exempted from the London Conges-
tion Charging Scheme. The PowerShift register listing these cars now provides es-
sential information to Londoners wishing to avoid this congestion charge which can
reach £1,300 annually, thus contributing to the increased sales of hybrid cars.

Today’s Trust activities emphasize achieving the objectives of the Powering Future
Vehicles Strategy of the Government published in 2002. The target of this strategy is
the development of small cars that emit less than 100 g/lkm CO, in a well-to-wheel
calculation — a rather ambitious goal. To push such clean vehicle technologies, the
UK Department for Transport funded a promotion programme that subsidizes the de-
velopment of low-carbon vehicle technologies, covering on the one hand industrial
research and on the other vehicle projects in a pre-competitive development stage.
The Energy Saving Trust is in charge of carrying out this programme. This is a shift
from supporting existing technologies in the PowerShift programme to enabling the
development of advanced technologies. Current projects cover the system integration
of a lithium iron phosphate battery into a Modec or Zytec car (project “Develop &
Scarlet” by Axeon); the development of a parallel hybrid diesel vehicle with inte-
grated starter-alternator and a li-ion battery (project CV-ISA by Zytec); developing
electronic management devices for a hybrid vehicle (project ADDZEV by Cranfield
University); and the development of a fuel cell hybrid vehicle (project “Red Lion”
by Ricardo and QinetiQ).

In addition, the Energy Saving Trust runs information campaigns for energy-efficient
fleets, smart driving, and cleaner taxis.
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Last but not least, the Energy Saving Trust has spawned many subsequent initiatives
that have arisen to work for a reduction of CO, emissions in transportation, e.g., the
Sustainable Transport Solutions Network (founded 2004) and the Low Carbon Ve-
hicle Partnership, each of which fosters close partnership with the industry.

333
Personal Award for Steen V. Jensen (Denmark)

Mr. Steen V. Jensen was the developer of the most successful series production elec-
tric vehicle model to appear in the late 1980’s and early 1990’s, the CityEl (shown
in figure 3.1). The story of the CityEl began after the first oil crisis in 1973 when
Steen V. Jensen started to think about mobility. Starting in 1982, when he worked

as a product development manager with the company Dronningborg Maskinfabrik
which produced machines for farming, he transformed his mobility ideas into an
actual vehicle. Mobility in Denmark meant an average distance to work of 11 km;
and 92% of these commuters sat alone in their cars. Consequently Jensen developed
a small lightweight electric vehicle with one seat. The vehicle first appeared in 1985
in a magazine under its project name U36, but shortly thereafter it acquired the name
“Ellert”, a combination of “electric”” and the Danish word for moped, “knallert.” As
Dronningborg Maskinfabrik had no interest in producing this vehicle, Jensen col-
lected money from 3,000 private investors, and in 1987 he started the series produc-
tion of the vehicle in Randers.

Fig. 3.1 The “CityEl" is produced and sold in Germany today. (Photo coursey of Smiles Electromobility)

However, the Ellert had several early setbacks, such as incorrectly fixed electrical
relays and melting fuses that in one case overheated the waste gas hose of the bat-
teries causing a hydrogen-off-gas flameout. An expensive recall campaign led the
press to publish several negative reports. Although the electronic devices and cabling
were then improved and the motor was replaced by a more powerful one, the now
so-called “MiniEl” suffered from the bad reputation of its predecessor, and the repair
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costs for first-generation Ellerts were high. Jensen had to sell the production to Ger-
man investors in 1991, and since 1996 the CityEl (as the “MiniEl” was renamed) has
been produced in Aub, Germany.

None of this detracts from Jensen’s achievements. His concept of designing a vehicle
by starting with an analysis of specific mobility needs was fundamentally new at
that time. He understood that the electric drive demanded maximum efficiency of
the overall system and light materials for the body. As a pioneer, he had to deal with
technical imperfection, problems of series production, and market demands at the
same time. Moreover, this was at a time when components for electric propulsion
systems had to be developed in parallel with complete vehicles. His lifetime achieve-
ment, the CityEl, is still on the road. Together with his firm conviction that his signal
contributions were the appropriate answer to the problems caused by individual mo-
bility needs, and his will to realize his idea, Steen V. Jensen and his pioneering elec-
tric vehicle remain a shining example for emerging developers of clean vehicles.

We are grateful that we were able to recognize Steen Jensen before he passed away
at the age of 68 years on December 31,2010. In his death notice, his family wrote,
“He was ahead of his time”. Instead, we are convinced that now his time — the era
of the electric vehicle — has finally come.

Fig. 3.2 Steen V. Jensen standing with a version of his CityEl. (Photo courtesy of Steen Jensen.)
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3.4

Gallery of award winners

BOX 3.1

IA-HEV AWARD WINNERS SINCE 2005
2005

Clean Vehicle

Platinum: Toyota, Japan. More than 250,000 Prius models sold

Best Practice

Reggio Emilia, Italy. Application of EVs

Personal

Clean Vehicle

René Jeanneret, Switzerland

2006

Silver: Honda, Japan. More than 50,000 hybrid models sold
Silver: Toyota, Japan. More than 50,000 hybrid Lexus models sold
Bronze: Ford, USA. More than 30,000 hybrid models sold

Best Practice

China. Electric bicycle and scooter fleet

Personal

Clean Vehicle

Hans Tholstrup, Australia
2007

Silver: Ford, USA. More than 50,000 hybrid Escape models sold

Best Practice

The Plug-In Partners National Campaign, USA

Personal

Clean Vehicle

Paul MacCready, USA
2008

None

Best Practice

Electricité de France

Personal

Clean Vehicle

Karl Kordesch, Austria/USA
2009

Platinum: Honda, Japan. More than 250,000 Civic hybrids sold

Best Practice

The Energy Saving Trust

Personal

Steen V. Jensen, Denmark
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Information Exchange
(Task 1)

Members: Any IA-HEV member may participate.

4.1

Introduction
Information exchange is at the core of [A-HEV’s work, enabling members to share
key insights and best practices as well as identify common research interests in the
rapidly growing international hybrid and electric vehicle field. Task 1 began in the
first phase of IA-HEV, and it continues to be IA-HEV’s main forum as well as its
portal for announcing news and results to the broader IEA community.

The IA-HEV strategic plan for phase 4 (2009-2015) mentions that “a communica-
tion strategy will be established, to ensure that the different kinds of information that
are generated by the Agreement reach their specific target public, and to increase

the visibility of the Agreement and the results of its work. All possible communica-
tion tools will be considered to this end.” Box 4.1 below lists all phase 4 objectives,
which include communication.

Box 4.1

IA-HEV Phase 4 Objectives (2009-2015)

» Produce objective information for policy and decision makers

» Disseminate information produced by IA-HEV to the IEA community, national governments,
industries, and other organizations

» Collaborate on pre-competitive research

» Collaborate with other IEA Implementing Agreements and groups outside the IEA

» Provide a platform for reliable information

4.2

Objectives
Task 1 serves as a platform for information exchange among member countries. The
objectives are to collect, analyze, and disseminate information on hybrid, electric,
and fuel cell vehicles and related activities. This information comes from both mem-
ber countries and nonmember countries.

The main information exchange topics include:
»  Research and technology development
»  Commercialization, marketing, and sales
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4.3

»  Regulation, standards, and policies
»  Activities of other IA-HEV Tasks

Working method

4.4

Country experts from member countries present information at meetings held in
conjunction with the IA-HEV Executive Committee meetings that occur twice a
year. They also provide country-specific information for IA-HEV publications. The
Operating Agent (OA) of Task 1 is an individual who is responsible for coordinating
these meetings, maintaining the IA-HEV website, and editing and supervising the
production of the Executive Committee (ExCo) annual report. The OA also acts as
liaison to the OAs for other Tasks and, through the Executive Committee Secretary,
to the ExCo Chair and the International Energy Agency Desk Officer. Kristin Abke-
meier serves as the Task 1 OA on behalf of The United States Department of Energy
(DOE), Vehicle Technologies Program.

A significant component of the information exchange for the Task occurs at the ex-
perts’ meetings, in which participants brief the other attendees on relevant reports,
facts, and statistics pertaining to HEVs, PHEVs, and EVs in their home countries.
These presentations generally cover current developments on the statistical and
market situations for EVs and HEVs (national sales and fleet penetration, by vehicle
type); the progress of international, national, or local programmes and incentives in
the field; and new initiatives in vehicle and component development arising from
both the private sector and public-private partnerships.

Any member country of the Implementing Agreement can automatically participate
in Task 1. Each country designates an agency or non-government organization as
their Task 1 expert representative. Frequently, invited experts from outside partici-
pate in Task 1 meetings to present their activities and to exchange experiences with
IA-HEV participants. This is a valuable source for keeping up to date with world-
wide developments.

Results

Thirty experts’ meetings have been conducted since the inception of the IA-HEV. In
2010, two Task 1 meetings were held, the 2009 Annual Report was published, and an
IA-HEV newsletter was issued. The Operating Agent along with a communications
team at the U.S. DOE and members of the ExCo wrote a draft of a comprehensive
IA-HEV communication plan with goals and objectives.
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4.5

Further work
This report presents developments in hybrid and electric vehicles in member coun-
tries during 2010. A redesigned website is scheduled for completion in the fall of
2011. Along with the new website, IA-HEV digital brochures will be available for
download, and the IA-HEV newsletter format will evolve to take advantage of the
capabilities to be offered by the new website. These new communication tools will
present the comprehensive work conducted by IA-HEV members to a larger audi-
ence.

Access to proprietary data and other “late-breaking” information will continue to be
limited to participating members as an inducement to non-member countries to join.
Items from both member and non-member nations may be posted.

Task 1 expert meetings will continue, scheduled to coordinate with the ExCo meet-
ings. The basic plan of the meeting is that each expert is given half an hour in which
to present the latest developments in hybrid and electric vehicles in his or her coun-
try. As the number of members has been increasing, it is not expected that every
member country will present at each Task 1 meeting; rather, the focus is on sharing
information that will be relevant to other members, who can then engage in discus-
sion about these issues.

4.6
Contact details of the Operating Agent

For further information, please contact the Operating Agent:

Ms. Kristin Abkemeier

New West Technologies, LLC, at the U.S. Department of Energy
901 D Street SW, Suite 910

Washington, D.C. 20024

US.A.

Phone: +1 202 287 5311

Fax: +1 202 586 1600

E-mail: kabkemeier@nwttech.com

www.ieahev.org 37



O

Electrochemical Systems
(Task 10)

Members: Any IA-HEV member may participate.

5.1

Introduction
This Task addresses topics related to the chemistry and performance of electrochemi-
cal energy storage devices (batteries and ultracapacitors) of interest to the hybrid
electric vehicle (HEV), plug-in hybrid electric vehicle (PHEV), and electric vehicle
(EV) communities. Topics covered by the Task include basic electrochemical cou-
ples, battery materials, cell and battery design, and evaluation of the performance of
these systems under normal and abusive conditions. The Task focus does not extend
to the interface between batteries and the vehicle or circumstances of vehicular use
because these areas are covered by other Tasks.

5.2

Objectives
The Task goal is to advance the state-of-the-art of battery and capacitor science and
technologies for vehicle use. All aspects of batteries and capacitors for vehicles are
covered from basic electrochemistry to the testing of full systems.

The objective of Task 10 is to facilitate relevant information exchange among tech-
nical experts from the electrochemical power sources field. In contrast with many
governmental agencies, this Task will not try to fund or control research and devel-
opment projects.

5.3

Working method
The Operating Agent for Task 10 is supported by the United States (U.S.) Department
of Energy. Any IA-HEV member may participate at no additional cost. Participants in
the Task are expected to cover their own incidental costs, such as time and travel.

The Task addresses selected topics in the form of focused working groups. Each work-
ing group meets one or twice to discuss a specific topic. Products from the working
groups vary depending upon the nature of the discussions and may include publica-
tions in the open literature or restricted meeting notes. After an [A-HEV member joins
Task 10, the member decides whether to participate in a working group based on their
interest level in the subject matter. As a result, each working group has unique mem-
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bers, and a country or organization may participate in one working group without mak-
ing a multiyear commitment to attend every Task meeting.

54
Results

WORKSHOPS IN 2010

Accelerated Life Testing of Batteries (Especially Lithium-ion Batteries) for Ve-
hicles, Hawaii, U.S., January 2010
This workshop was jointly sponsored by the Battery Subtask of IA-HEV Task 15,
Plug-in Hybrid Electric Vehicles. The location and date were chosen to coordinate
with meetings of the International Battery Association and the Pacific Power Sources
Symposium (PPSS). In order to allow for effective discussions, attendance at the
workshop was limited and “off-the-record”. Invitations were sent to battery compa-
nies, vehicle manufacturers, and representatives of governments and universities.
Attendees of the PPSS were also invited. Over 30 people pre-registered for the meet-
ing and 10 PPSS attendees requested invitations on-site. Attendees represented the
following groups and companies:
»  Governments and national laboratories: Austria, Canada, Italy (planned),
Japan, Taiwan, U.S.
»  Universities: Japan, Sweden, Taiwan, U.S.
»  Battery manufacturers: A123Systems (U.S./China/Korea), DowKokam
(U.S.), E-One Moli Energy (Canada/Taiwan), FMC Lithium (U.S.), IREQ
(Hydro Quebec, Canada), Medtronic (U.S.), TIAX (U.S.)
»  Vehicle manufacturers: GM (U.S./global), Volvo (Truck, Sweden)

The main topic of discussion centered on how to predict the life of a battery in nor-
mal use based on experiments done in less than two years. The workshop was need-
ed because automotive manufactures want electric drive vehicle batteries to last the
life of the vehicle, sometimes up to 15 years; but, currently manufacturers often have
only two or three years of real-time data on new battery technology for vehicles.

Topics that were discussed included:
»  The importance of Accelerated Life Testing
»  Test procedures and approaches used by different organizations:
¢ Battery companies
* Vehicle manufacturers
¢ National laboratories
¢ Universities
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Preliminary conclusions included the following:
»  There is broad interest in such testing.
»  Each continent/nation has its own set of procedures.
e These procedures are similar, but not identical.
»  There are some major questions to be answered.
* How complex a charge/discharge cycle is needed?
»  There is interest in collaborating to produce a “standard” set of international
test procedures.
* InJune 2010, IA-HEV discussed forming a separate Task on this subject
in order for it to be addressed in significant depth. The preliminary Oper-
ating Agent for this new Task would be from Italy.

Government Support for Vehicle Battery Manufacturing Facilities workshop,

Valbonne, France, September 2010
ADEME, the French Environment and Energy Management Agency, hosted the
workshop to coordinate with the Batteries 2010 conference which was held near
Valbonne near Cannes, France. Attendees included a dozen people representing
governments, national laboratories, and industry from Austria, France, Sweden, and
the U.S. As with other workshops sponsored by this Task, the meeting was “off the
record,” but the speaker presentations were distributed to attendees.

National battery manufacturing strategy was the workshop topic for the information
exchange. Governments are supporting different aspects of battery manufacturing.
Some governments have provided support for facilities to manufacture batteries for
vehicles; other governments are providing different support to the electric drive ve-
hicle market; and still other governments are considering providing such support.

The discussion included:
»  Programs of government support
»  Aspects of these programs that were most effective
»  Issues/problems associated with aspects of these programs
»  Industry effects of these programs
»  Future plans of several governments
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5.5

Further work
New working group meetings will be held on emerging topics that are highly rel-
evant for advancement of battery and capacitor technology. Developments in hybrid
and electric vehicle technologies and markets will impact the selection of future
working group topics.

5.6
Contact details of the Operating Agent

Individuals interested in helping organize, host, or participate in a future working
group meeting with a specific focus are urged to contact the Operating Agent.

Mr. James A. Barnes, Ph.D.

Office of Vehicle Technologies, EE-2G
U.S. Department of Energy

1000 Independence Ave. SW
Washington, DC 20585

U.Ss.

Phone: +1 202 586 5657

Fax: +1 202 586 2476

E-mail: james.barnes @ee.doe.gov
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Electric Cycles
(Task 11)

Participants: Switzerland, United States (U.S.)

6.1

Introduction
City governments view improving mobility in their urban areas as an important ob-
ligation. Urban mobility is a key issue due to the limited space that is available per
vehicle, along with air and noise pollution and traffic safety. City governments must
take a wide range of measures to address mobility, including improved public trans-
port, facilitation of soft transport (non-motorized) modes like walking or cycling,
and better roads and parking facilities. Many solutions have to be implemented using
a smooth and convenient interface between solutions in order for inhabitants to enjoy
a good quality of life.

These objectives are explained in the “Green Paper for new Urban Mobility Cul-
ture,” the 2011 white paper “Roadmap to a Single European Transport Area - To-
wards a competitive and resource efficient transport system,” and others. For the
past 10 years, these objectives have been practiced in the successive CIVITAS (Clty-
VITAlity-Sustainability) projects in over 60 European cities.

Within this context, electric two-wheelers are an important component of an overall
program to improve mobility. They require very little space and do not create pollu-
tion or make noise. They are perfectly suited for short vehicle trips or as a link in the
multimodal chain of transport (see figures 6.1 and 6.2).

Fig. 6.1 Commuters find e-bikes an attractive urban transport option and also benefit traffic flow due to
their size. (Photo courtesy of eGO Vehicles.)
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Besides these benefits, electric two-wheelers reduce energy consumption compared
to other transport modes, and they can also run on renewable energy sources. So
why are they not seen on the roads more often? One of the main reasons is that some
important actors are not sufficiently committed. The three major actors —consum-
ers, industry, and governments —do not interact in a satisfying way for the following
reasons.

1. Potential customers misjudge the benefits of these vehicles, and importers and
dealers generally are not yet prepared to engage in active marketing efforts, al-
though in some countries this has recently changed.

2. Authorities at national and local levels may recognize the benefits, but are not
well-suited to take leadership in the market introduction of electric two-wheel-
ers.

3. Last, but not least, are the manufacturers—who seem to have insufficient insight
into the market demand, most likely because this varies strongly from country
to country.

In summary, there seems to be an attractive opportunity to integrate electric two-
wheelers as clean vehicles into existing transportation systems, but the activities of
the consumers, governments, and industry need to be better coordinated. Within this
context, IA-HEV decided to begin a Task on electric cycles in order to foster market
adoption. Task members are the United States and Switzerland. Austria was an initial
member, but later withdrew from the Task. Additionally, ITRI (Industrial Technology
Research Institute, in Taiwan) supported the Task in its initial stage.
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Fig. 6.2 The first wireless electric bicycle, the Shadow Ebike, will feature a 350W motor with a 36V, 10Ah
lithium polymer battery. This revolutionary ebike uses frequency-hopping spread spectrum
technology, ISM Wireless Frequency (2.4 GHz, to prevent interference). (Photo courtesy of
Daymak.)

Objectives

The objectives of Task 11 have been to identify barriers for market penetration of
electric cycles and to develop and test ways to overcome these barriers. The aim is to
assist in the establishment of electric two-wheelers as a sustainable means of trans-
port in many countries.

Subtasks focused on the following key issues:

4

Assessing the role that two-wheeled electric vehicles can play in improving
urban mobility and their interaction with other transport modes.

Identifying e-bikes’ energy-saving potential to justify governmental support.
Recommending market introduction strategies directed at manufacturers,
importers and dealers, as well as authorities at all levels.

Identifying technology improvements that are required.

Identifying infrastructure requirements.

Sharing experiences and information obtained from ongoing and completed
projects (extended dissemination).

44

www.ieahev.org



CHAPTER 6 — ELECTRIC CYCLES (TASK 11)

6.3
Working method

The work of this Task has been performed in five well-integrated subtasks:

Subtask 1: Energy-saving and market potential
»  Inventory of vehicles that are offered on the market, and also prototypes
»  Successful fields of application
»  Benefits of electric cycles for users and the public
»  Success factors regarding market introduction
»  Identification of desired governmental support

Subtask 2: Market introduction
»  Analysis of the role of market actors in different countries
»  Recommendations for national and local governments as well as for manu-
facturers, importers, and dealers regarding collaboration in market introduc-
tion.
»  Promising networks for the market introduction of electric cycles

Subtask 3: Technology improvements
»  State of the art of vehicle technology
»  Requirements for electric and hybrid drive systems for electric two-wheelers
in different market segments

Subtask 4: Infrastructure
»  Public charging infrastructure for electric scooters
»  Safe parking places and preferred parking facilities for electric cycles

Subtask 5: Sharing experiences
»  Implementation and co-ordination of sharing experiences
»  Technical visits

The Task launched in 2006 and held regular meetings in its initial phase, as indicated
in Box 6.1.
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Box 6.1
Task 11 Expert Meetings

Kick-off meeting. Taiwan, March 10-11, 2006, in conjunction with the LEV conference.

’IS(

2nd
3rd
4th

Sth

progress meeting. Paris, France, June 13, 2006, in conjunction with the Challenge Bibendum.
progress meeting. Tokyo, Japan, October 24, 2006, in conjunction with EVS

progress meeting. Hsinchu, Taiwan, March 24, 2007, again in conjunction with the LEV con-
ference.

progress meeting. Chiasso, Switzerland, November 7, 2007, in conjunction with the EICMA
exhibition.

progress meeting. Anaheim, USA, December 5, 2007, in conjunction with EVS-23.

Workshop. Geneva, Switzerland, March 11, 2008, in conjunction with the IAMF/EET-2008
conference.

Though the Task was inactive during 2009, it was reactivated in the middle of 2010
(at the 32" meeting of the Executive Committee in London, June 23-24, 2010).
Information dissemination has been the primary focus for Task 11 during the past
year. The Task was presented and discussed by Robert Stiissi, who was the president
of the Operating Agent AVERE (the European Association for Battery, Hybrid, and
Fuel Cell Vehicles), at the following events:
»  Advanced Vehicle Leadership Forum, Electric Vehicles Initiative, in Paris,
France (September 30—-October 1,2010)
»  EVS-25 in Shenzhen, China
¢ [EATA-HEV meetings (November 4-5, 2010)
e Light Duty EV Industry Development Forum, at the 25" World Electric
Vehicle Symposium (EVS-25) (November 6, 2010)
¢ Post EVS-25 event (EV Parade & Exhibition & Seminar) in Hong Kong
organized by CLP Power (November 10-12,2010)
»  LEV Conference in Hisinchu, Taiwan (March 13-15,2011)
»  Taipei Power Forum, in Teipei, Taiwan (March 17-18,2011)
»  EV Battery Forum in Barcelona, Spain (April 11-15,2011)

Topics presented by AVERE ranged from the current status of the electric two- and
three-wheelers market to policy and regulatory recommendations for market uptake.

In February 2011, AVERE together with four other organizations (UEAPME / NOR-
MAPME / LEVA / Going Electric) endorsed Comments and Amendments sent to the
European Commission by ETRA (European Two Wheeler Retail Association) on the
“Proposal for a European Parliament and Council Regulation on the approval and
market surveillance of two- or three-wheel vehicles and quadricycles—COM(2010)
542 final.”
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Task 11 is also working with partners to develop a handbook for bicycle policies for
municipal decision makers to establish e-mobility in their communities. The orga-
nization ExtraEnergy and others are working within the framework of the European
Union project “Go Pedelec!” to launch the handbook in early fall 2011.

6.4

Results
In early Task meetings, particular attention was paid to the market potential of elec-
tric cycles, and the task force identified the following as critical issues to address.

»  The need to clearly explain why governments should support both electric
bicycles and scooters.

»  Safety aspects in manufacturing batteries, and in particular the social respon-
sibility.

»  “Adaptation sets” to convert conventional bicycles into electric ones.

»  The issue of poor-quality products, which can lead to negative publicity.

»  Homologation or labelling to ensure that existing regulations are respected.

»  Charging facilities, which could remain a crucial issue for electric scooters. In
areas with low requirements on e-scooter performance (range, speed, driver’s
weight), an approach using removable batteries could be successful. However,
for most of today’s applications, batteries are too heavy to be removed and
charged at any outlet, which is common practice for most of the e-bikes.

Much information was gathered in the meetings from 20062008, allowing the
Task to gain a broad vision on the electric cycle market and its actors, along with
the market situation and governmental support measures. Regarding technology, an
extensive investigation of product characteristics was made, as well as identification
of the most important requirements for market introduction. The Task also focused
on identifying which product characteristics of electric cycles would give the largest
increase in customer satisfaction for the lowest investment, while also highlighting
the main technological constraints.

In recent activities, while attending several conferences, the Task presented the vi-
sion of integrating e-bikes into the overall e-mobility and mobility policies and also
collected conference materials in order to benchmark its own findings.

6.5

Further work
The Task is in its concluding year and will be rounded off with a report that Mr.
Hannes Neupert of ExtraEnergy is writing for the EU project GoPedelec, scheduled
to be published in autumn 2011.
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6.6
Contact details of the Operating Agent

For further information regarding this Task, please contact the Operating Agent:

Mr. Hannes Neupert

ExtraEnergy

Koskauer Str 98

07922 Tanna

Germany

Tel: +49-36646-270 94
Fax: +49-(0)36646-270 95
E-mail: office@extraenergy.org
Web: www.ExtraEnergy.org
clo

AVERE c/o VUB-FirW-ETEC

Bd. de la Plaine, 2

BE-1050 Brussels; Belgium

Mrs. Karine Sbirrazzuoli

E-mail: secretary-general @avere.org
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Heavy-duty hybrid vehicles
(Task 12)

Participants: Belgium, Canada, Finland, the Netherlands, Switzerland,
United States

7.1

Introduction
Heavy-duty vehicles encompass a wide diversity of applications and have specific
technical requirements and economic boundary conditions compared to the passen-
ger car market. Therefore, some IA-HEV members felt the need to begin a specific
Task on heavy-duty hybrid vehicles. Task 12 was initiated and approved at the IA-
HEV Executive Committee meeting in October 2006 and ran from January 1%, 2007
until November 30, 2010.

Belgium, Canada, the Netherlands, and the United States have been participating in
Task 12 since 2007. Finland joined in 2008, followed by Switzerland in 2010.

7.2

Objectives
Task 12 aimed to report on the current status of the heavy-duty hybrid vehicles
“playing field”. The status report focused on the available and emerging hybrid ve-
hicle technologies and the current and expected state of the market.

A classification of heavy-duty hybrid vehicles according to purpose or operational
application was agreed upon to pose fewer difficulties in combining the vehicles of
Europe and the U.S. These are listed in Table 7.1.
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Table 7.1 Classification of heavy-duty hybrid vehicles for Task 12 purposes.

Main categories Sub categories

Bus * City
¢ Regional
¢ Long distance
Truck  City distribution/delivery truck
¢ Regional distribution
¢ Inter- and national transport
Mobile work ¢ Construction, mining, and earth moving: loaders, excavators, dumpers,
machines bulldozers, etc.

e Agriculture and forestry: tractors and their accessories, harvesters, for-
warders, etc.

¢ Transportation of goods and material handling: forklifts, straddle carriers,
RTGs, terminal tractors, etc.

¢ Municipal or janitorial machines: gardening, cleaning, etc.

To collect and organize the required information, three subtasks have been defined.

The first technology-oriented subtask aims at structuring the information on
heavy-duty hybrid vehicle components, systems and configurations. This subtask
identifies and illustrates the technical requirements, especially highlighting where
they are different from light-duty requirements, the available technologies and their
characteristics, and the system integration requirements. Additionally, there is a
focus on powertrain configurations (topologies) and powertrain strategies for high
efficiency and low emissions.

The second market-oriented subtask targets collecting market information on
heavy-duty hybrid vehicles. The current market of existing hybrid prototypes and
standard vehicles needs to be investigated. The information gathering will focus on
the applied technology, as well as the costs and its merits in meeting customer ex-
pectations. In this way it complements the first subtask. This subtask will increase
the insights into the applications where heavy-duty hybrids have been an effective
solution and can thus provide essential information for future hybrid vehicle de-
ployment projects. The lessons learned will not only focus on the technical barriers
to overcome but also on the required framework (training of mechanics, support,
etc.) for successful project implementations. To address the potential of heavy-duty
hybrid vehicles it is useful to identify niche applications that may benefit to a great
extent from hybridization.
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The third dissemination-oriented subtask involves collecting and disseminating
general information and promoting the Task 12 objectives and results to a broad
range of stakeholders. This can be done by setting up a dedicated website, preparing
papers, giving presentations at relevant conferences, and keeping up contact with rel-
evant platforms by sharing information on heavy-duty hybrid developments.

7.3
Working method

The Operating Agent organized two expert meetings per year, predominantly in
participating countries. Each meeting tried to include a technical visit to the partici-
pant’s facilities and/or other interesting projects or events. This allowed the local
participant to illustrate its capabilities and infrastructure in the field of heavy-duty
hybrid vehicle technology. The Operating Agent chaired the meetings, prepared
agendas and minutes, and reported to the Executive Committee of the Implementing
Agreement. The Operating Agent provided project management and coordination, to
ensure that activities were implemented and objectives were achieved.

A subtask leader was designated for each of the three main objectives to coordinate
the progress of their subtasks and complete the respective reports.

Subtask I — National Renewable Energy Laboratory, U.S.

Subtask IT — NL Agency, the Netherlands

Subtask III — VITO, Belgium

All other participants in the Task took part in the information exchange based on
their specific interest and expertise and supported the subtask leaders in reaching
their objectives.

The subtask reports as well as other documents are accessible for the members
through the members’ part of the Task 12 website (http://ieahev.vito.be). A document
management system facilitated the exchange of working documents, final reports
and other information. The full reports are initially only available to the countries
that participated in this Task, but papers and presentations become public matter
once they are published in proceedings and presented at conferences.
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7.4

Results
Eight expert meetings have been organized and successfully executed.

Expert meetings of IA-HEV Task 12

# Date Place Country

1 February 9, 2007 San Diego u.S.

2 May 10, 2007 Mol Belgium

3 September 19, 2007 Istanbul Turkey

4 February 6-7, 2008 Vancouver Canada

5 October 16, 2008 South Bend us.

6 October 30, 2009 Golden us.

7 June 25, 2010 London UK

8 October 11-12, 2010 Bellach Switzerland

Combining the expert meetings with a local workshop, conference, or company visit
has brought a lot of added value and information to Task 12.

The first expert meeting in 2007 in San Diego was combined with a heavy-duty hy-
brid vehicle workshop with some key speakers from the U.S. One of the other expert
meetings in 2008 was held in South Bend, Indiana, U.S., in conjunction with the Hy-
brid Truck User Forum (HTUF) 2008. HTUF is a multi-year, user-driven program to
accelerate the commercialization of medium- and heavy-duty hybrid technologies in
the U.S. It is operated by CALSTART in partnership with the U.S. Army’s National
Automotive Center (NAC) (more info: www.htuf.org).

The expert meeting in 2009 took place at the National Renewable Energy Laboratory
(NREL) that is the primary U.S. laboratory for renewable energy and energy effi-
ciency research and development (R&D). NREL'’s mission and strategy are focused
on advancing the U.S. Department of Energy’s and U.S. energy goals. Their areas
span from understanding renewable resources for energy, to the conversion of these
resources to renewable electricity and fuels, and ultimately to the use of renewable
electricity and fuels in homes, commercial buildings, and vehicles. It was again con-
firmed during the visit that NREL has a lot of experience from a research perspec-
tive, which has been of valuable input for the Task 12 final report.

Along with input from the R&D and government side, input from industry was
crucial for a good overview on the latest trends in heavy-duty hybrid vehicles. As a
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result, Task 12 was very pleased with the contribution from Switzerland’s designated
Task representative, HESS AG. The company began in 1882 with the production

of buses and utility vehicles and has been in family ownership for 5 generations.
Together with its international licensees, HESS currently produces around 2,400
buses a year. HESS experience ranges from buses to trolleybuses, up to city buses in
standard and hybrid versions (see figure 7.1). Their headquarters in Bellach employs
around 260 personnel.

Fig. 7.1 HESS AG hybrid bus, Luxembourg - 2009. (Photo courtesy of HESS AG.)

Fig. 7.2 Attendees at the final Task 12 experts meeting held in October 2010 toured the HESS factory in
Bellach, CH. From left to right: Alex Naef (CEO of HESS), Arie Brouwer (The Netherlands), Carlo
Mol (Belgium), Jussi Suomela (Finland), Teemu Lehmuspelto (Finland), and Hans-Jorg Gisler
(Technical Manager, HESS AG). (Photo courtesy of Solothurner Zeitung.)
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7.5

The final expert meeting took place in October 2010 at HESS AG headquarters (see
figure 7.2). This location choice enabled attendees to a visit the HESS factory, but
the prime focus was the completion of the final report. All collected information was
organized from the different subtasks’ reports and will be aggregated into one final
report. It can be concluded that the market of heavy-duty hybrid vehicles is grow-
ing from a prototype phase into more of a demonstration/commercial phase. Market
activities indicate increasing developments in all categories of heavy-duty hybrid ve-
hicles: trucks, buses and mobile work machines. The final report will be presented to
the IA-HEV Executive Committee in November 2011 at its 35th meeting in Lisbon,
Portugal, along with possible next steps and a final communication plan.

In the meantime, following dissemination activities have been executed:

»  March 19, 2010: Presentation at the “Move it” Expo (Genk, Belgium)

»  November 9, 2010: Paper and Presentation at the Electric Vehicle Sympo-
sium (EVS-25) “Trends and insight in heavy-duty vehicle electrification”
(Shenzhen, China)

»  December 1, 2010: Presentation at the Conference “New Horizons for Urban
Traffic” (Luzern, Switzerland)

Contact details of the Operating Agent

Research institute VITO is the Operating Agent of this Task. For further information
regarding this closed Task, please contact:

Mr. Carlo Mol
VITO - Flemish Institute for Technological Research

Boeretang 200

BE-2400 Mol

Belgium

Phone: +32 14 33 58 85
Fax: +32 14321185
E-mail: carlo.mol@vito.be
Web: http://ieahev.vito.be
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Fuel cell vehicles
(Task 13)

Participants: Austria, Switzerland, United States (U.S.)

8.1

Introduction
Fuel cells are a rapidly developing energy conversion technology. Offering higher
efficiencies than conventional technologies, they also operate quietly and have a
modular construction that is easily scalable. These fuel cell features are attractive
for a range of potential applications, including combined heat and power, distributed
power generation, and transport. Stationary fuel cell systems have been installed
world-wide and have demonstrated excellent fuel efficiency and reliability. The
transport industry, energy utilities, and producers of portable consumer products
have been investing strongly in the development of this technology.

Many believe that the fuel cell engine—comprising a fuel processor, fuel cell stack
and power conditioner— will ultimately take the place of the internal combustion en-
gine as the dominant technology for vehicle power trains. Fuel cells offer a number
of interesting options for vehicle design, including unique advantages concerning
energy efficiency, possible driving distance in relation to pure battery electric ve-
hicles (BEV), and the reduction of noise and exhaust emissions. Implementing these
technologies in a hybrid fuel cell vehicle (FCV) may be the most feasible near-term
transport solution. The energy recuperation and peak power capacity of batteries and
supercapacitors provides an optimal combination with the efficient baseload capabil-
ity of fuel cells.

However, limited lifetime and high production costs due to noble metal catalysts
have until now impeded the broad market introduction of fuel cells beyond special-
ized niches such as space applications. In recent years the use of cheaper and more
stable materials for separators and electrodes has contributed to major improvements
for fuel cell technologies. An external policy driver that would improve the cost-
competitiveness of FCVs is a more restrictive emission standard because it would
increase aftertreatment costs of internal combustion engine emissions.

www.ieahev.org 55



IA-HEV ANNUAL REPORT

8.2

Objectives

8.3

Task 13 activities were concluded with a final report at the end of 2010. International
cooperation assisted in identifying global technological trends and development
processes. The desired output was an impartial analysis of the state of FCV activities
worldwide.

TA-HEV Task 13 focused its activities on tuning fuel cell properties and using their
high potential for successful application in vehicles. The main drivers to start the
Task included specific demands for power, cost, lifetime, and the range of vehicles
powered by fuel cells, batteries, and all types of hybrid solutions.

Working method

The primary tasks for Task 13 were technology assessments and information ex-
change between its member counties — Austria, Switzerland, and the U.S.—on
national FCV-related research, development, and demonstration (RD&D) activities.
Shared costs and broader data records were among the advantages of this coopera-
tive work. International cooperation reduced the risk of overlooking regional techno-
logical trends or results in the global development process.

In November 2006, the IA-HEV Executive Committee formally started Task 13. The
Task launched its work at the kick-off meeting in Graz, Austria in September 2007.
Experts from six countries presented their work at this meeting. A detailed work plan
was discussed intensively. Because the resources of each partner in this Task were
limited, a focused work plan with a limited number of topics was created. These top-
ics were:

»  The fuel cell vehicle system

»  Hybridization

»  System integration and behavior

»  Cross-cutting issues

Close cooperation with the International Energy Agency (IEA) Implementing Agree-
ment on Advanced Fuel Cells ensured that information and knowledge from fuel cell
experts was integrated into this Task and there was no duplication of work that was
relevant for both Implementing Agreements.
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In parallel to this Task, some IA-HEV member countries strongly supported fuel cell
research in their national R&D programs and participated in regional and multilat-
eral activities such as the Fuel Cells and Hydrogen Joint Technology Initiative of the
European Union launched in late 2008.

The Task 13 main working method and activities from 2007-2010 consisted of:

1. Dissemination activities through published papers and presentations at interna-
tional conferences

2. Expert workshops and Task meetings

3. Afinal report

8.4
Results

2010 Final report
Task 13 activities were concluded at the end of 2010 with a final report exclusive for
Task members. This final report compiles an up-to-date, neutral, and comprehensive
assessment of current trends in fuel cell technology (system configurations and com-
ponents) including:
»  Fuel cell vehicles’ configuration
»  Main components for FCVs: power electronics and electric machines, en-
ergy storage, and fuel cells
»  Hydrogen production, storage in vehicle, dispensing (connectors) and distri-
bution
»  Adetailed description of national efforts worldwide supporting this technol-
ogy through RD&D

Overview
In spite of the current, largely increased development efforts for BEVs and plug-in
hybrid electric vehicles, most of the relevant manufacturers are continuing with their
research activities on FCVs. Regional and national programmes for deployment are
under discussion and progressing with specific targets for FCV fleets.

The list of shortcomings of FCVs has been reduced in recent years. Power density
range and cold start capability have been significantly improved. Durability is ap-
proaching the target range of 4,000-5,500 hours of operation. On the other hand,
improved investment costs for the powertrain and the installation of fuelling infra-
structure are needed. A feasible option, depending on the progress achieved on costs
reduction, is the introduction of the fuel cell system as a “range extender” in combi-
nation with a battery (with or without a plug-in option).
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The market segment and the market share of FCVs and BEVs in the market will be
established based on a combination of factors, such as costs and convenience (au-
tonomy, charging time, available infrastructure). Additionally, hybrid technology
solutions might again be the bridge between mature and new technologies.

Review of FCV projects

FCV demonstration projects in Europe, Japan, and the U.S. were reviewed. Factors
considered were the results on driving range, fuel economy, fuel cell specific power
and durability, refuelling rates, vehicle maintenance data, well-to-wheel green house
gas emissions, and efficiency where the data was available.

Two examples of major deployment efforts are the German Clean Energy Partner-
ship (CEP) Programme and the California Fuel Cell Partnership.

Clean Energy Partnership (CEP)

In November 2004, CEP launched its demonstration project in Berlin, Germany.
CEP is an international consortium with the following partners during the first phase:
Aral, BMW, the Berlin Public Transport Company, Daimler AG, Ford, General Mo-
tors/Opel, StatoilHydro, Linde, TOTAL, Vattenfall Europe, and Volkswagen AG. As
part of the German Federal Government-supported National Sustainability Strategy,
the CEP demonstration project is the largest project in Europe demonstrating the use
of hydrogen-fuelled vehicles in a real-life transportation environment.

1. CEP First Phase

The first phase of the CEP was completed on June 30, 2008 and was aimed at suc-
cessfully demonstrating hydrogen drive systems and fuelling technologies over a pe-
riod of several years. It confirmed the reliability of hydrogen-powered vehicles with
fuel cells and hydrogen-powered internal combustion engines.

At completion of the first phase, the demonstration project consisted of up to 24
hydrogen-fuelled passenger vehicles. On average 17 hydrogen-powered vehicles
were in use— 15 using fuel cell technology, while the remaining two used hydrogen-
powered internal combustion engines. Additionally, three of the vehicles were driven
by liquid hydrogen, with the remaining 14 using compressed (35 MPa) gaseous hy-
drogen as fuel.

2. CEP Second Phase
The second phase of the CEP project concluded in 2010. The goals for this phase in-
cluded further validation of technology under real world conditions and new technol-
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ogy development to aid in hydrogen market entry in future years. Efforts to expand
the demonstration fleet to 40 vehicles are also in progress. The Berlin vehicle fleet,
for example, has already added ten General Motors/Opel HydroGen4 vehicles which
use 70 MPa compressed gas hydrogen vessels for on-board hydrogen fuel storage.

3. CEP Third Phase

The third phase of the project began in 2011 and will end in 2016. This final phase
will focus on preparing the market for the introduction of hydrogen in the transpor-
tation sector. The primary focus will be on technology development and validation
resulting in advancements in hydrogen storage, refuelling, and codes and standards.

California Fuel Cell Partnership
Launched in 1999 with the goal to facilitate the commercialization of fuel cell ve-
hicles, the California Fuel Cell Partnership currently has 31 members, including auto
manufacturers (Honda, Toyota, Nissan, Volkswagen, Daimler, Hyundai, General
Motors and Chrysler), energy companies, fuel cell technology companies, and gov-
ernment agencies. The demonstration phase concluded in 2009 and an action plan for
early market preparation for the next 4 years was published.

The 2010 funding provided by the California state government was US$ 22 million,

with proposed 2011 funding up to US$ 14 million. Eight new hydrogen stations are
planned for the period 2010-2011.

Table 8.1 provides an overview of the targets set for the future phases of the project.

Table 8.1 California Fuel Cell Partnership - Roll-out plan (reference: Action Plan 2009)
Phase 1: 2011 Phase 2: 2012-2014 Phase 3: 2015-2017
Passenger vehicles 712 4,300 49,600
Buses 15 20-60 150

Papers and presentations

1. “Comparison of different R&D approaches on Fuel Cell Vehicles around the
world,” presented at the International Advanced Mobility Forum, Geneva, Swit-
zerland, 2009.

2. “Worldwide Promotion and Deployment of Fuel Cell Vehicles,” presented at the
24" World Electric Vehicle Symposium (EVS 24), Stavanger, Norway, 2009.

3. “RD&D Cooperation for the Development of Fuel Cell, Hybrid, and Electric
Vehicles within the International Energy Agency, ” presented at the 25" World
Electric Vehicle Symposium (EVS 25), Shenzhen, China, 2010.
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Workshops

Much of the information-sharing activity of this Task occurred during three work-
shops which took place in 2008 and 2009. The main topics of discussion at these
workshops are listed below.

Cold start behaviour of fuel cell vehicles, in Geneva, Switzerland, 2008.
The workshop conclusions were that:

»  Considerable work on degradation mechanisms of components due to freez-
ing had already been done, and the degradation models were suitable for
special applications.

»  Further basic research in the area of membranes, catalysts, stack design, and
degradation mechanisms was still needed.

»  From an industry point of view, the problem can be solved with available
technology, for reasonable costs and moderate energy consumption.

» Additional information was still necessary for a proper understanding of the
complex “fuel cell vehicle system” (e.g., energy demand of storage systems
and behavior at subzero temperatures, better understanding of degradation of
MEAs (Membrane Electrode Assemblies) in different applications, etc.).

Current status and trends of the fuel cell vehicle, in Villigen, Switzerland (Paul
Scherrer Institute), 2009. The workshop findings were:

Representatives of automotive OEMs who attended reported significant progress

in the development of fuel cell vehicles and hydrogen storage devices over recent
years. The latest generation of fuel cell vehicles shows a remarkable improvement in
terms of reliability, driving range, power density, durability, and cold-start capability.
The investment by industry and various governments into this technology within the
last 10 years is in the range of billions of euros.

The proof of concept phase has been reached, but costs are still very high (approxi-
mately USD $100,000 per car) due to the lack of economies of scale (production of a
few units), among other reasons.

Summary of the discussion on Fuel Cell perspectives for the vehicle industry, re-
search institutions, and public authorities:

»  In Europe, the Fuel Cell and Hydrogen Joint Technology Initiative of the
European Commission is creating a stable and long-term (10 years) oriented
funding plan for fuel cell technology.

»  Germany’s National Innovation Programme for Hydrogen and Fuel Cell
Technology also has a long-term-oriented strategy with a total project bud-
get of €1 4 billion over a period of ten years.
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»  The budget proposal for the U.S. Department of Energy’s hydrogen program
discussed in 2009 planned a significant reduction of funding from USD $200
million to USD $70 million. The influence of this decision on other coun-
tries’ policies was discussed.

8.5

Further work
Task 13 has concluded. The implementation of fuel cells for electric vehicles may be
included in the new IA-HEV Task 17, System Integration. Additionally, international
cooperation in the field of fuel cells for transport applications will continue under the
IEA Implementing Agreement for Advanced Fuel Cells in Annex 26, Fuel Cells for
Transportation.

8.6
Contact details of the OA

Task 13 was coordinated by the Austrian Agency for Alternative Propulsion Systems
(A3PS).

For further information regarding this closed Task, please contact:
Ms. Gabriela Telias

Austrian Agency for Alternative Propulsion Systems (A3PS)
Tech Gate Vienna — Donau-City-Strasse 1

1220 Vienna

Austria

Phone: +43 -1- 205 01 68-105
Fax: +43 -1- 205 01 68-110
E-mail: gabriela.telias@a3ps.at
Web: www.a3ps.at
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Market deployment of electric vehicles:
Lessons learned (Task 14)

Participants: Sweden, Switzerland, United States (USA)

9.1

Introduction

9.2

Several car-making nations have embraced electrification as a means to invigorate
their car industries, pumping research and support funds towards industry to ac-
celerate development and commercialization of plug-in hybrids (PHEVs) and EVs.
Also, several automakers continued to feature electric drive vehicles in car shows,
experimental programs, and announced market rollouts. Deployment programs are
multiplying around the world.

Task 14 focused on new EV deployment efforts and explores whether these are in-
cluding lessons from the past. For example, a past lesson was that much of the public
infrastructure put in place during previous deployments was poorly used and difficult
to maintain. However, many cities, OEMs, and infrastructure developers are pro-
ceeding to install public charging stations, and it is unclear whether these new plans
apply the knowledge from the old. As a result, during 2010, the “Lessons Learned”
Task held two final workshops in Paris and Berlin to discuss past and new deploy-
ments, following meetings in several other cities in the immediately preceding years.

Objectives

9.3

As efforts to manufacture and market EVs reformulate, this Annex was designed to
capture and report important lessons learned in past and new deployments of electric
vehicles. The goal was to develop practical advice for utilities, local governments,
OEMs, small firms, regulators, and other parties involved in future deployments.

Working method

The work of this Annex relied upon at least three research components:

1. Workshops in former deployment areas (United States, Switzerland, Sweden,
Japan, United Kingdom, France, and Germany) that brought together experts
who have experience pertaining to the deployment of electric and hybrid ve-
hicles. These experts offered a range of experiences and perspectives on the
lessons they have learned in these deployments in the areas of manufacturing,
distribution, sales, charging infrastructure, and market support from the utilities
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and governments. This approach has yielded useful comparisons across these

regions.

Additional interviews with important experts who could not attend workshops.

Review of literature and historical material from each deployment region, in-

cluding other sources of interest. For example, surveys among EV and HEV us-

ers in fleet tests were evaluated.

During 2010 the main researchers from IA-HEV member countries in Task 14 were:

»  Bjorn Budde, Systems Research, Austria.

»  Sigrid Muntwyler, Muntwyler Energietechnik AG, Switzerland.
»  Robin Haycock, Office of Low Emission Vehicles, United Kingdom.

»  Danilo Santini, Argonne National Laboratory, USA.

»  Kanehira Maruo, ETC Battery & FuelCells Sweden AB, Sweden.
» Tom Turrentine, Task 14 Operating Agent, University of California at Davis,

USA.

Eleven workshops were held between October 2007 and April 2010 in France, Ger-

many, Japan, Sweden, Switzerland, the UK, and USA. Box 9.1 presents an overview
of the nine workshops that have been organized to date, and box 9.2 lists the partici-
pants in these workshops.

Box 9.1
Overview of IA-HEV Task 14 workshops

No. Location Date
1 Santa Cruz, California, USA. October 3-4, 2007
2 Anaheim, California, USA. December 5, 2007
3 Geneva, Switzerland. March 10, 2008
4 Tokyo, Japan. May 23, 2008
5 Tokyo, Japan. May 26, 2008
6 Gothenburg, Sweden. September 19, 2008
7 Stockholm, Sweden. September 22, 2008
8 London, United Kingdom. September 2009
9 Boston, Massachusetts, USA. October 2009
10 Paris, France April 2010
n Berlin, Germany April 2010
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210) @ W
Participants in IA-HEV Task 14 workshops

Workshop Number

Takafumi Anegawa, Tokyo Electric Power Company. 5

Yoshitaka Asakura, Toyota.

Yasuko Baba, Keio University.
Tom Balon, MJ Bradley & Associates. 9 (10

James Barnes, US Department of Energy. 1123
John Batterbee, ETI. 8
Jon Bentley, IBM. 8
Joseph Berreta, PSA Peugeot-Citroén. 3 10

Annalisa Bevins, CARB, presided over ZEV process in the 1
1990s.

Cyriacus Bleijs, Electricité de France. 3

Herve Borgoltz, DBT (Douaisienne de Basse Tension). 10

Per Brannstrom, Grontmij AB. 7

Bjorn Budde, Systems Research. 415/6(|7|8|9

Andrew Burke, University of California, Davis.

Dave Buttery, Office for Low Emission Vehicles, UK. 8
Tom Cackette, CARB, presided over ZEV process in the 1990s. | 1
Stefan Camenzind, ESORO. 3

Craig Childers, veteran of the California ZEV regulatory 2
process.

Peter Cocron, Technical University Chemnitz. n
Gérard Coquery, INRETS. n

John Dabels, former head of marketing for the GM EV1 1
program.

Ziad Dagher, Renault. 10
Ingo Diefenbach, RWE. n

Tien Duong, US Department of Energy. 2|3
Bernhard Egger, A3PS. 3

Robert Eriksson, Volvo Car Corporation. 6

Sture Eriksson, Royal Institute of Technology, Stockholm. 6

Ricardo Espinosa, Azure Dynamics. 9 (10

Robert Evans, Cenex. 8
Mark Evers, TFL. 8
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Hans Folkesson, the Swedish Hybrid Vehicle Center.

Yuichi Fujii, former president of Panasonic EV Energy.

Masato Fukino, Nissan.

Harold Garabedian, Evermont (formerly VT DEC).

Bernt Gustafsson, Swedish Energy Agency.

Robin Haycock, Office of Low Emission Vehicles, UK.

O

Rusty Heffner, Booz Allen Hamilton.

Roger Hey, E-ON.

Torben Holm, DONG Energy, Denmark.

Joergen Horstmann, consultant, Denmark.

Tomohiko Ikeya, CRIEPI.

Professor Ishitani, Keio University.

Bengt Jacobson, Volvo Car Corporation.

Maytom Jon, AMI.

Marie-Loise Karlsson, Embassy of Sweden.

Magnus Karlstrom, Hydrogen Sweden.

Peter Kasche, Swedish Energy Agency.

Kerry-Jane King, NYPA.

Edward Kjaer, EV deployment veteran, Southern California
Edison.

Sigrid Kleindienst, Muntwyler Energietechnik AG, Task 14.

Joseph Krems, BMW.

Urban Kristiansson, Volvo Car Corporation.

Ken Kurani, market research projects for the State of Cali-
fornia.

Greger Ledung, Swedish Energy Agency.

Anders Lewald, Swedish Energy Agency.

Stefan Liljemark, Vattenfall Power Consulting AB.

Kanehira Maruo, ETC Battery & FuelCells Sweden AB, Task 14.
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CHAPTER 9 — MARKET DEPLOYMENT OF ELECTRIC VEHICLES:
LESSONS LEARNED (TASK 14)

9.4

Results: Lessons learned
The workshops have resulted in the compilation of practical lessons for future
deployments in the areas of how regulators can work best with OEMs, how local
governments and utilities can best develop infrastructure and incentives for future
EV deployments, and how state and OEM marketing can best introduce EVs to the
public. In particular, these small workshops have resulted in candid and in-depth
discussions.

The study contains many lessons and detailed discussions of past deployment efforts
in several countries, which we are synthesizing into a report. We offer here the types
of lessons learned in the workshops held during 2010 and before:

»  Subsidies were required to promote use of EVs in France.

» It is difficult to transition from demonstration to commercialization; there is
a lack of instruments to foster this stage.

»  Low consumption ICE cars, hybrid vehicles and battery electric vehicles
compete for many of the same customers.

»  There is potential positive influence of new information technologies on the
future development of electric vehicles and charging infrastructure.

» Itis necessary to reduce the cost of batteries (high production volume
needed)

»  Infrastructure investment should be carefully focused. Limited, effectively
located public charging is needed.

»  Accurately predicting EV customer locations is desirable in order to plan
public infrastructure.

»  Cost-effective charging infrastructure at the dwelling is crucial; there are
complications for multiple unit dwellings.

»  Charging equipment standardization remains an issue.

»  Charging times must be advantageous to electric utilities. Electric vehicles
should charge up at off-peak hours, during the night; reinforcing existing
daytime peaks or creating new peaks is to be avoided.

»  The fuels and technologies used for electricity generation vary widely across
nations and by time of day; net full fuel cycle carbon emissions therefore
vary. Increasing renewable use can be technically enabled via battery stor-
age, but is economically challenging.

»  Many of today’s EVs can be fun to drive in the city and perform adequately
even on limited access highways.
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9.5

Further work
The final report remains to be completed. A continuation of some of this work may
be addressed in Task 18, EV Ecosystems.

9.6
Contact details of the Operating Agent

For further information regarding this closed Task, please contact:

Mr. Tom Turrentine

Plug-in Hybrid Electric Vehicle Research Center
Institute of Transportation Studies

University of California at Davis

Davis, California, 95616

US.A.

Phone: +1 831 685 3635

Fax: +1 530 752 6572
E-mail: tturrentine@ucdavis.edu
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Plug-in Hybrid Electric Vehicles (PHEV)
(Task 15)

Participants: Canada, France, Germany, Sweden, United States (USA)

10.1

Introduction
By reducing fossil fuel use per mile of service delivered, sustainable transport leads
to greater energy security and reduced greenhouse gas (GHG) emissions. Plug-in
electric drive’s ability to eliminate oil use has become increasingly attractive as oil
prices have become more volatile in recent years. Among member countries to this
Implementing Agreement, the transportation sector ranks high in national oil use and
GHG emissions.

More than ever, low consumption of refined petroleum products per kilometer of op-
eration is becoming a principal primary focus for powertrain product development,
with reduced overall carbon emissions also a high priority. By implementing the pos-
itive synergism between electric drive and internal combustion, hybrid electric ve-
hicles (HEVs), and plug-in hybrid electric vehicles (PHEVs) enable sharply reduced
fuel consumption. The plug-in hybrid electric vehicle concept is increasingly seen as
an excellent, readily implementable powertrain for sustainable transportation.

Task History
Task 15 began its initial three-year phase in December 2007 to focus on the PHEV-
related issues identified in the final report of IA-HEV Task 7 on hybrid electric ve-
hicles, and those related items identified on renewable energies.

The Task 7 final report addressed issues such as modelling, simulation, life cycle
analysis, fuel consumption and energy savings estimation, potential reduction of
greenhouse gas emissions and fossil fuel dependency, battery cost, and lastly infra-
structure. Items related to renewable energies for electricity production were also
identified as important topics for further research, including the investigation of
merits and costs from using grid electricity effectively in PHEVs (along with EVs).
PHEVs can provide energy storage, for no-carbon electric energy sources such as
wind and solar. Technological options include use of the stored wind or solar energy
to provide transportation, or to return electricity to the grid for other uses — so called
“vehicle-to-grid” (V2G) operation. Finally, there are also potential benefits of using
plugged in PHEVs or EVs for a form of short term grid power management known
as regulation.
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Since 2007, the interest in PHEVs has dramatically increased. In 2010, virtually all
of the major vehicle manufacturers are offering— or planning to offer soon—PHEVs
for sale to the mass market. Though the broad PHEV technology offers great prom-
ise, many unanswered questions exist about details, such as which types of PHEVs
are best in various applications; how widely will they be adopted; and how much
will they actually enhance sustainability of transport? These questions merit investi-
gation.

Task 15 changed Operating Agents (OA) in 2010 and has recently revised its work
plan. Charles Thibodeau, of Natural Resources Canada, resigned as OA and Danilo
Santini of Argonne National Laboratory in the U.S. took on the position. The main
contributing factors for the changes to Task 15 were the oil price shock of 2008, sub-
sequent world recession, and the increasing public interest and market developments
in PHEVs. For Canada and other nations, the oil price increases actually led to sub-
stantial increases in demands on the time of country experts, as their governments
demanded domestically-focused analyses of the implications of use of electric drive
in powertrains in order to cope with high oil prices and oil price uncertainty. At the
same time, [A-HEV member interest in PHEVs expanded, along with the policy
changes needed to support widespread introduction and Task membership expanded.

Due to these factors, the level of interest in the four analytical subtasks of Task 15
increased and needed new structuring. Some subtasks deserved consideration for
possible elevation to the Task level, while other subtasks were integrated into an ex-
isting Task. A proposed revised work plan reorganizes the original Task subtasks as
outlined below:

Advanced battery technologies (moved to Task 10, Electrochemical systems)
PHEV components (moved to the new Task 17, System integration)

Policy issues and marketability (retained by Task 15)

Utilities and the grid (workshop results documented, further work dropped, pos-
sible new Task focused on the topic under discussion)

5. Task administration, communication and coordination (retained by Task 15)

PR bbe=

Task 15 was originally scheduled to end the first three-year phase in 2011, but it has
now extended this phase by a year. The Task is now scheduled to conclude in 2012.
Arevised work plan been completed and was presented for IA-HEV Executive Com-
mittee approval at its May 2011 meeting.
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CHAPTER 10 — PLUG-IN HYBRID ELECTRIC VEHICLES (PHEV)
(TASK 15)

10.2

Objectives
According to the proposed new Task 15 work plan, the revised Task subtasks now
are limited to:
1. Powertrain attributes and vehicle lifetime use costs
2. Policy issues and marketability
3. Group administration, communication, and coordination by the OA

Task 15 objectives are to:

»  Find the best niche(s) for multiple PHEV technology options

»  Evaluate competing vehicle technologies which operate in the same niche
(high use rate) as PHEV: gasoline, diesel, EVs, compressed natural gas
(CNG)

»  Update PHEV analyses from closed Task 7

»  Examine different default charge rates by continent

»  Include advanced DI boosted gasoline, clean diesel, EV100

»  Retain Extended Range Electric Vehicles (100+ kW)

»  Retain PHEV derived from 40-60 kW (electric) HEV

»  Add PHEVs derived from coming mild/micro HEVs (~20-25 kW)

»  Refine analyses of oil use reduction; sustainability of alternative feedstocks;
GHGs

»  Focus: mass market new C-class personal vehicles; dedicated overnight
parking spots; overnight charging; high daily vehicle use rates

»  Evaluate infrastructure costs at the overnight parking spot only

»  Consider costs and benefits of charge upgrades to allow multiple charges/
day

10.3

Working method

Operating Agent
The U.S. Department of Energy (DOE) will provide support of the Operating Agent
(OA), Dr. Danilo J. Santini through the Energy Storage Program managed by David
Howell within the Vehicle Technologies Program, which is within the DOE’s Of-
fice of Energy Efficiency and Renewable Energy. The OA will organize at least two
expert meetings in participating countries in North America and Europe, respec-
tively. Additional meetings planned by country experts working on subtasks may be
arranged, depending on the needs and desires of the country experts. The OA will
endeavor to attend such meetings if possible, but he will not discourage separate
meetings in his absence. Each meeting may include a technical visit to the partici-
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pant’s facilities and/or other interesting projects or events. This allows a participating
country expert to illustrate research capabilities and supporting infrastructure in the
field of plug-in hybrid electric vehicles and related technologies.

The OA will chair meetings, prepare agendas and minutes, and report to the IA-HEV
Executive Committee. The OA will provide project management and coordination,
to ensure that activities are implemented and objectives are achieved.

Sustask Leaders
A Subtask Leader or co-leaders will be designated for each of the subtasks. Aymeric
Rousseau, U.S. country expert, and Francois Badin, French country expert, have
agreed to co-lead Subtask 1. Subtask leaders or co-leaders for Subtask 2 will be re-
cruited from participating country experts. The timing of the subtasks implies that
Subtask 1 is the more urgent of the two Subtasks, since its outputs would be needed
to complete Subtask 2 analyses.

10.4

Results
In 2010, the revision of the Task 15 work plan and the transition of the OA respon-
sibilities from Canada to the U.S. were completed. The revised Task work plan was
submitted for ExCo approval in a May 2010 meeting

From December 2007 through December 2009, three major activities have been
concluded, the findings of which were very important for Task progression: a meet-
ing on the world lithium supply, a session on the cold-temperature performance of
PHEVs, and a workshop evaluating grid-connected vehicles in support of integration
of wind into the grid.

1. World’s Supply of Lithium

In December 2008, a meeting on the “World’s Supply of Lithium,” co-sponsored by
this Implementing Agreement’s Task 10 and Task 15 was conducted in Charlotte,
NC, USA. The general conclusions indicate that lithium (Li) availability will not be
an issue.

There could, however, be legitimate concern about reliance on other materials. Ex-

amples include cobalt and rare earths (neodymium and dysprosium for magnets and
motors). Rare earths may require an order of magnitude increase in mine production
in the next 10 to 12 years.
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(TASK 15)

2. Cold Temperature Performance of Electric Drive Vehicles

In September 2009, during the PHEV Conference in Montreal, Canada, a special ses-
sion on cold temperature performance of electric drive vehicles was hosted by Task
15’s Battery Subtask Leader.

General conclusions are as follows:

»  Extreme conditions, such as cold winters and hot-humid summers found in
the interior of several major industrialized nations of the Northern Hemi-
sphere, pose unusual challenges on the performance of batteries when com-
pared to islands and coastal locations with less severe temperature fluctua-
tions.

»  For early personal PHEVs, using a combination of nickel metal hydride and
retrofitted lithium-ion packs, average fuel and electricity consumption rose
as temperature dropped.

»  Efficiency of the battery dropped as temperature decreased, and time re-
quired to charge increased. However, a presentation for HEV urban buses
using a nickel metal hydride pack showed no temperature penalties on aver-
age. The bus was driven many hours per day, making the cold start portion
of the day small relative to the PHEV tests. This suggests that pre-heating
when plugged in could be very effective in reducing the effects of cold starts
for personal PHEVSs.

»  Very high temperature areas in the U.S. also cause losses of PHEV operating
efficiency, and incomplete battery charging. However, for the range of ambi-
ent temperatures evaluated, the operating efficiency effects of extreme cold
were considerably more dramatic than for extreme heat. However, an issue
not addressed in the presentations is the effect of extreme temperatures on
calendar life of battery packs.

»  Battery packs need designs for salt-related intrusion problems from either
road-salt used in cold-weather conditions or coastal water-related “salt-fog”.

3. Grid-Connected Vehicles and Renewable Energy

In November 2009, an international workshop entitled “Grid Connected Vehicles and
Renewable Energy Workshop — Exploring Synergies” was conducted in Frederica,
Denmark. A final workshop report was issued and results were presented at the June
2010 meeting in London, UK.
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The focus of this workshop was to better understand how different electricity sys-
tems from different regions and jurisdictions around the world will provide/acquire
power to/from grid-connected vehicles and to learn from different approaches to bet-
ter take advantage of the opportunities these vehicles present. Although sponsored
by Task 15, the focus leaned towards pure electric vehicles rather than plug-in hybrid
vehicles.

Potential spin-off: In November 2010, the Task proposal for Renewables and Vehi-
cles received the third highest level of support among ten proposals at the 33 ExCo
meeting in Shenzhen, China.

Findings and Outcomes:
Renewable energy supply - Those countries that have an above-average renewable
energy capacity were considered more ready than others to supply “green” electricity
to these vehicles; however, the implementation of “smart grid” systems was seen as
essential to effectively manage these loads, particularly if these vehicles make up a
significant portion of their total vehicle fleet.

Promotion of renewable energy through grid-connected vehicle energy use -
Fuel switching reduces use of fossil fuels, contributes to price stabilization for ve-
hicle operating costs, and minimizes the impact of oil price fluctuations. Life cycle
costs to the consumer could be reduced if GHG credits and/or Renewable Energy
Credits are provided and owned by the vehicle purchaser and user.

Marketing strategies for both vehicles and renewables - Public education with an
emphasis on politicians and advocacy from related associations is needed. Charging
strategies include the installation of public charging stations by utilities and encour-
aging night-time charging.

Regulatory/Policy options - Recommendations for vehicles include: maintain
subsidies and tax rebates, consider building codes requiring inclusion of charging
infrastructure, use smart meters, and codes and standards for vehicles. Renewable
energy options for promotion are: the Renewable Portfolio Standard (RPS), Feed-in
Tariffs (FIT), federal subsidies and tax incentives, and government renewable energy
purchase and use.
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(TASK 15)

10.5

Further work
The revised work plan narrows the scope of further work between the two subtasks:
1) Powertrain attributes and vehicle lifetime use costs and 2) Policy issues and mar-
ketability.

Subtask 1- Powertrain Attributes and Vehicle Lifetime Use Costs
A goal of this study will be to compare marketability and oil use reduction cost
effectiveness per kWh of the installed battery pack when grid-connected HEVs,
PHEVs, and Extended Range EVs compete head-to-head in the marketplace with
available models. The aim is to predict market share and fuel use reduction per year
of operation. The ideal vehicles studied would include EVs, diesels, advanced gaso-
line, and perhaps CNG vehicles.

To the extent possible, this Subtask will evaluate each of the items named in the bul-
lets below, with a sensitivity analysis across the items in parentheses.
»  Glider, or the vehicle minus the powertrain (weight, rolling resistance, drag
area, front-wheel drive (FWD) vs. rear-wheel drive (RWD))
»  Electric machines [Permanent Magnet (PM) vs. induction]
»  Drivetrains (parallel, split, extended-range EV)
»  Transmission type (planetary, continuously variable transmission (CVT),
auto manual, automatic)
»  Chargers (Levels 1 & 2 AC; circuit upgrades, meters)
»  Control & communication equipment (on &/or off PHEV)
»  Fuel and electricity use in real vs. certification driving
»  Thermal management, battery & electric machine
»  Pack life management strategies, tendencies
»  Maintenance and component replacement costs

Subtask 2 - Policy Issues and Marketability
Activities will focus on identifying policy issues which concern participating mem-
ber governments, especially those related to effectiveness of use of resources (for ex-
ample, miles of service obtained and oil use reduced per unit extracted or harvested)
and greenhouse gas emissions (i.e.: CO,, CH,, N,0O). Policy issues will be separated
into two groups: (1) vehicles and (2) local infrastructure (neighborhood distribution,
inspection needs, circuit upgrade costs, metering costs, etc.). This subtask will use
available market penetration models to examine financial policy effectiveness de-
signed to alter initial cost or operating cost.
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Subtask 2 activities will explore issues related to:

»

»

10.6
Contact details of the Operating Agent

Mr. Danilo Santini

Argonne National Laboratory
Center for Transportation Research
9700 South Cass Avenue

Argonne, IL 60439-4815

U.S.

Phone:

Fax:

E-mail:

Vehicle purchase & operations costs (leasing vs. owning)

Purchaser’s charge circuit & electric vehicle supply equipment (EVSE) costs
(time and money)

Niche marketing to various mass-market consumers

Effects of taxes — road, registration, fuel, etc.

Vehicle regulation impact on powertrains offered to consumers

Oil supply crisis management via altered driving & charging

Net petroleum use reduction — usual & in oil supply crises

Full-fuel-cycle energy feedstock/resource use changes

GHG reduction vs. hour/season of charging; electric generation technology
and fuel; utility regulation options, effects

Tailpipe vs. full fuel cycle emissions changes (incl. annual)

Repair & maintenance “infrastructure” build out

Safety codes, standards, regulations, training

+01 703 678 7656
+01 615 472 1023 (call phone first)
dsantini@anl.gov
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System integration & optimization of components for
enhanced overall electric vehicle performance (Task 17)

Task members: Austria, Switzerland, and the United States

11

Introduction
Discussion of the challenges for the market introduction of electric-drive vehicles is
often focused on performance, battery costs, and charging infrastructure deployment.
However, the feasibility of electric drivetrains also depends on less visible features
of these vehicles, specifically the integration and configuration of components. Sig-
nificant work remains in optimizing the electronic systems of these vehicles, includ-
ing the handling of interfaces such as system management and monitoring.

In recent years, electronic systems for operating and monitoring vehicles have sub-
stantially improved and have consequently gained importance in conventional trans-
port systems. These improvements have increased the market prospects for electric
drivetrains as well. However, further optimization is necessary for components and
the concepts for overall system integration tuned for the specific requirements of dif-
ferent vehicle applications.

Improved power electronics make possible the operation control of increasingly
complex component configurations. Also, the individual components (electric mo-
tors, batteries, supercapacitors, internal combustion engines, and fuel cells) have
experienced rapid improvements that offer new options for their integration. For
example, new possibilities might include combining different energy storage devices
to achieve more effective storage strategies, or systems that add a fuel cell or a spe-
cifically optimized internal combustion engine to batteries in order to increase the
driving range. Depending on the Task capacity, system integration topics considered
could go beyond assembling the electric drivetrain to include aspects such as strate-
gies to integrate the drivetrain into lightweight vehicles.

These new developments and the opportunities provided should be analyzed within
Task 17. Results from other IA-HEV Annexes, such as Task 10 on electrochemical
storage systems, Task 12 on heavy-duty hybrid vehicles, and Task 15 on plug-in hy-
brid vehicles should also be taken into account.

An additional Task effort should be to investigate the potential of these new system
configurations with regards to the specific opportunities and challenges of different
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vehicle applications. Promising niche markets for these new vehicles (airport ve-
hicles and plant operation vehicles, among others) should be evaluated.

1.2

Objectives
This Task will assess the progress in component developments and configurations to
determine the potential for enhanced overall system performance. The impact on the
following aspects of system performance will be analyzed:

»  Improvement of energy efficiency (by thermal and electric energy manage-
ment optimization), safer operation, and durability through better monitoring
of components’ operation

»  Cost reduction (for example, through increased efficiency in operation and
production, increased part commonality across different applications, and
through the use of alternative materials)

»  Weight and volume reduction through optimized assembly or configuration
of the drivetrain

»  Improved spatial arrangement of the drivetrain within the vehicle

»  Optimization of the overall vehicle design adapted to the specific require-
ments and opportunities of electric vehicles for different applications and
vehicle classes

1.3
Working method

Task 17 formally started in June 2010 at the [A-HEV Executive Committee meeting in
London, UK. The first meeting for this Annex was held in combination with the con-
ference on “Vehicle Integration and System Optimization” in November 2010 and or-
ganized by the Austrian Agency for Alternative Propulsion Systems (A3PS) in Vienna.

The activities in this Task consist predominantly of technology assessment studies
and information dissemination. The organization of workshops with participation
from industry, research organizations, and technology policy experts will provide an
international basis for the exchange of information on relevant activities.

1.4

Next steps
The tasks will involve the monitoring and analysis of progress in component config-
uration and vehicle architecture for electric vehicles. Detailed topics are listed below.
»  Analysis of existing component technologies, their development potential,
and a cost assessment
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COMPONENTS FOR ENHANCED OVERALL ELECTRIC VEHICLE
PERFORMANCE (TASK 17)

»  Overview of present component configurations of vehicles on the market

»  Review of different OEMs’ strategies and technologies for electric vehicles
and follow-up of new prototypes

»  Analysis of theoretical possible operation and configuration concepts with
an assessment of their advantages and disadvantages (comparison/analysis
of efficiency, performance, or price reduction along with design consider-
ations depending on different applications for electric vehicles)

1.5

How to join
TIA-HEV member countries have to confirm their participation by signing a notifica-
tion of participation and by delegating a country expert for this Task. Non-member
countries may participate on the basis of a special agreement (e.g., as sponsors),
which has to be negotiated with the Operating Agent and confirmed by the Executive
Committee of the Implementing Agreement.

1.6
Contact details of the OA

Task 17 is coordinated by the Austrian Agency for Alternative Propulsion Systems
(A3PS). For further information regarding Task 17, please contact:

Ms. Gabriela Telias
Austrian Agency for Alternative Propulsion Systems (A3PS)
Tech Gate Vienna — Donau-City-Strasse 1

1220 Vienna

Austria

Phone: +43 -1- 205 01 68-105
Fax: +43 -1- 205 01 68-110
E-mail: gabriela.telias@a3ps.at
Web: www.a3ps.at
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12

Electric Vehicle Ecosystems
(Task 18)

Current Participants: Austria, Germany, Portugal, Spain, United Kingdom,
United States

12.1

Introduction

Task 18 (Electric Vehicle Ecosystems, or EV Ecosystems) will capture practical
experience from cities, regions, and businesses that are pioneering advanced Plug-
in Electric Vehicle (EV) pilot programs. The Task was approved on November 4,
2010, at the 33 IA-HEV Executive Committee meeting in Shenzhen, China.

The operation of thousands of EVs in cities will require changes to urban systems.
This encompasses “hard infrastructure” such as recharging technologies, smart grids,
and transport systems, along with “soft infrastructure,” such as regulation, business
models, skills, and community engagement. Blending this complex mix of technolo-
gies and services into the fabric of cities requires alignment between governments,
municipal authorities, and other key stakeholders from the automotive manufactur-
ing sector, energy companies, and technology suppliers.

The successful uptake of EVs by the market is by no means guaranteed. This Task
aims to play an important role in mapping out the conditions required to support the
market growth needed for mass adoption of EVs in cities.

12.2
Objectives

The overarching goal of this Task is to advance international policy and the design of
EV urban ecosystems. A group of 10 to 20 leading cities, regions, and nations will be
presented as international forerunners and engaged in the following processes:

1. Roadmapping workshops in leading cities will assemble experts from munici-
palities, regional authorities, governments and industry.

2. First-cut roadmaps tailored for each city will identify local priorities and chal-
lenges to support a plan of action for future opportunities.

3. An International Roadmap will establish a blueprint for provision of infra-
structure for EVs. It will aggregate best practices from each of the cities and
establish a consensus vision on emerging challenges and opportunities.

4. A global community of pioneering cities will connect international experts
via an interactive web portal and a series of city congress meetings to facilitate
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policy exchange and problem solving.

The outputs from each of the city roadmaps will be distilled into a single Internation-
al Roadmap, which will share best practices and case studies on leading cities along
with “100 Big Ideas” that have the potential to influence policy and system design.

12.3
Working method

Roadmapping Workshops
The main data collection activity will be a series of one-day roadmapping workshops
in 10 to 20 participating cities. These workshops will have the following broad aims:
»  To develop a first-cut “strategic landscape” including consideration of socio-
economic drivers, market needs, science and resources, business opportuni-
ties, products, services, processes, systems, and technology.

»  To identify priority areas and gaps in understanding in order to support local
infrastructure programmes and inform national policy and system design.

In a city roadmapping workshop, 10 to 20 local experts will be assembled to share
insights, ambitions, and visions, which will be promoted to an international audience
of policymakers and industrialists. Using a facilitated process developed at the Uni-
versity of Cambridge, the workshops will produce the following key outputs:
» A “strategic landscape” providing commentary on emerging market, tech-
nology and operational trends.
»  Aranked list of priority opportunities and challenges.
»  Outline action plans to respond to emerging opportunities and challenges.
»  Astructured framework to enable knowledge sharing, benchmarking and
exploration of gaps in understanding.

The approach for a workshopping session is outlined in Box 12.1. The main deliver-
able for each city workshop will be a report detailing all workshop outputs, including
the first-cut strategic roadmaps. Each of the city roadmaps will later be integrated
into a single International Roadmap that summarizes the key issues identified, best
practices, and the emerging trends that are likely to impact the provision of future
infrastructure.
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Box 12.1
Summary of roadmapping process

D

2)

3
4

Planning and preparation

Consult with the host city to define the scope, focus, and aims in more detail, define road-
map architecture parameters, develop workshop agenda, and required preparation. A brief-
ing note will be prepared for participants, together with workshop facilitation materials.

Workshop agenda example

» Introduction (background, aims, agenda, overview of roadmapping)

’ Strategic perspectives (presentations from key individuals, based on a predefined
template)

» Break

’ Strategic landscape (articulate vision, current position and strategic gap, capture ad-
ditional views, identify & discuss areas of synergy)
» Identify and prioritize strategic opportunities for roadmapping
’ Lunch
» Strategic roadmaps and strategic opportunities (break into small groups):
. Develop “narrative” strategic roadmaps for priority opportunities
. Prepare for feedback
» Way forward
. Actions to take strategic opportunities forward
. Actions to take roadmapping process forward
3 Review and close

Transcription of the data generated into a summary report.

Review consultation with the city to discuss ways of further developing the first-cut road-
map.

Web Portal and EV City Congress

Sharing information to advance urban transport systems using a web portal is the
best method for instant delivery of worldwide information. The web portal will be
designed to share information, and the web work plan will be developed in the spring
of 2011. Additionally, up to four EV City Congress meetings are planned through
2013. Participants from multiple cities that are developing EV roadmaps will meet in
person to share experiences and best practices. Face-to-face communication and fo-
cused interactions between roadmap participants strengthen the global EV network.

Task 18 Governance Structure

David Beeton (United Kingdom) and Thomas Turrentine (United States) are serving
as the Operating Agents. Additionally, a Task 18 Steering Group is being established
to approve amendments to the activities and the budget. David Howell, at the U.S.
Department of Energy’s Vehicle Technologies Program, is the Steering Committee
Chair and Luis Reis of INTELI in Portugal is the Steering Committee Co-chair.
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12.4
Next steps

Task 18 is in its first year of operation. An initial Steering Group Committee meeting
was held in early 2011, and the Task is currently developing a work plan. Anticipated
results include the 10-20 city EV roadmaps, the web portal, and the City Pioneer
Congress meetings. After the workshops are concluded, one International Roadmap
for EV Ecosystems will be written with best practices and other relevant informa-
tion.

12.5

Further work
The year 2011 will prove to be very busy for this new Task with three city roadmap
workshops already scheduled. Locations confirmed: Newcastle, UK; Lisbon, Portu-
gal; San Francisco, U.S., and Barcelona, Spain. More roadmapping workshops will
be held as new members join.

Task 18 and Steering Group meetings will be held by teleconference and in conjunc-
tion with the biannual IA-HEV Executive Committee meetings.

12.6

How to participate

Task 18 is actively recruiting new partners. Each nation and city engaged in the proj-
ect will receive focused support to advance local EV programs. Experts will connect
with their international peers to exchange best practices, solve common problems,
and create a tailored roadmap to support mass adoption of EVs in their cities. Partici-
pation in the project may be led by a city, a company that is active in pilot programs,
or a national body that is shaping EV and infrastructure policy. Inherent flexibility
for participation maximizes the potential benefits to participants and will broaden
potential findings.

The Task will engage both established cities that are leading advanced pilots and
emerging regions that are advancing ambitious plans for the introduction of EVs.
Other organizations and businesses are also invited to contribute to the development
of the roadmap, in particular, companies committed to advancing the introduction of
EVs to cities and which are in a position to contribute experts or host workshops.
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12.7
Contact details of the Operating Agent

For further information regarding Task 18, please contact:

Mr. David Beeton

Urban Foresight

8 The Crescent

Newcastle upon Tyne, NE7 7ST

United Kingdom

Phone: +44. 7971 627320

E-mail: david.beeton@urbanforesight.org

Mr. Thomas Turrentine

Plug-in Hybrid Electric Vehicle Research Center
Institute of Transportation Studies

University of California at Davis

Davis, California

U.S.

Phone: +1 530-752-1768

Fax: + 1530 752 6572
E-mail: tturrentine @ucdavis.edu
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Overview of hybrid and electric vehicles in 2010

Many countries which had seen automotive sales drop in 2008 and 2009 began to see
growth again during 2010. In many cases, sales of hybrid electric vehicles (HEVs)
increased along with the rebound in overall sales. However, in the U.S., HEVs
decreased as a percentage of new car sales from 2009, partly due to some early pur-
chase incentives phasing out.

However, the biggest EV-related news of the year was the successful rollout of the
first production models of the Chevrolet Volt (a plug-in HEV, or PHEV) and Nis-
san Leaf (a battery electric vehicle, or BEV). Though fewer than 400 units total of
these plug-in vehicles were delivered to U.S. customers by the end of 2010, these
initial sales have garnered much publicity. Several other IA-HEV member countries
were well underway with EV programs of varying scales (for example, Denmark,
the Netherlands, Portugal, Spain and the United Kingdom) or preparing to launch
programs.

One trend that held among both long-time and new IA-HEV members was that
vehicle electrification grew as a national priority between 2009 and 2010. In many
countries that had plans to promote EVs, these plans grew more concrete; and plans
to launch plug-in EVs emerged in some countries which were only in the beginning
stages of HEV sales in 2008 and 2009. As table 13.1 shows, with an estimated one
million EVs on the road by the end of 2010, the future for hybrid and electric ve-
hicles looks better than ever.

Fig.13.1 The Nissan Leaf was selected as “World Car of the Year” by pre-eminent automotive journalists
from Asia, Europe, and North America. (Photo courtesy of Nissan)
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Table 13.1 Actual or estimated (estimates in italic) electric vehicle (EV) and hybrid electric vehicle (HEV)
populations in IA-HEV member countries, per December 315 of each year that is shown. Though
numbers for 2010 were not yet available in some countries, a total may be estimated by
extrapolating from the previous year’s total and sales trends.

Year 2007

Vehicle type | EV! HEV
Austria 691 1,264 1,200 2,592 2,48 3,563 na. na.
Belgium? 1,030 2,900 1109 4,800 1,229 6,700 1,295 na.
Canada 21 25,783 29 45,703 4 59,541 na. na.
Denmark 650 76 | 10,600 300 15,600 380 20,750 535
Finland 404 303 470 1142 820 1,876 828 3,073
France na. 15,000 na. 24,000 980 33,000 1,000 43,000
Germany n.a. n.a. n.a. n.a. 5,613 37,748 n.a. n.a.
Italy 206,300 8,786 | 217,200 1,254 | 227,975 19,045 n.a. na.
Netherlands 30,450 6,005 | 60,452 20,005 | 458,000 40,000 611,000 57,000
Portugal n.a. n.a. n.a. n.a. 300 n.a. 350 n.a.
Spain n.a. na. n.a. n.a. 10,698 14,000 10,698 21190
Sweden 3,320 9,400 3,370 13,500 3,368 16,102 2,739 19,261
Switzerland® 23,400 7762 | 39,000 11,140 na. 13,000 88,480 21,000
Turkey n.a. n.a. n.a. 264 na. n.a. n.a. 400
UK na. na. 1,405 47,035 na. na. 56,004 78,590
USA 55,730 1,012,M 56,901 | 1,324,497 57185 | 1,614,768 58,000 | 1,888,978

Total IA-HEV | 322,000 | 1,090,000 | 400,000 | 1,500,000 | 850,000 | 1,800,000 | 1,000,000 | 2,250,000

n.a. not available

1 Includes e-bikes and e-scooters.
2 EV data for Belgium are per August 1% of each year.
3 Swiss EV data does not include industrial and agricultural vehicles. The 2010 HEV figure is for September 2010.
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Austria —

14.1

Introduction
Electric mobility in Austria has been steadily gaining in importance over the last
few years. Many initiatives, programs, and working groups were launched in 2009
and began implementation in 2010. Of note are the Electric Mobility Model Regions
funded by the Climate and Energy Fund, and the Lighthouse Projects Initiative.
These programs are described in detail in following sections.

Greenhouse gas (GHG) emissions reduction continues as a national priority with
specific reduction targets for the transport sector. GHG emissions from the transport
sector decreased by 0.9 million tons in 2009 compared to 2008 with a total of 21.7
million tons carbon dioxide equivalent emitted (CO,) (see figure 14.1), yet the cur-
rent values exceed the target of 19 million tons CO, eq. set for Austria by the Cli-
mate Strategy 2007 for the period 2008-2012 (see figure 14.2).

The goals set by the European Climate and Energy Package of 2009 requires that
10% of final energy consumption for transport is provided from renewable energy
sources and GHG emissions from non-Emission Trading System sectors (road trans-
port included) are reduced by 10% by 2020 with reference to 2005.

The National Energy Strategy of 2010 (Energiestrategie) identified several measures
towards achieving these goals including a progressive introduction of electric mobility.

Fig. 14.1 Status of GHG emissions from the transport sector in Austria. The vertical axis is measured
in units of “1,000 tons CO, equivalent.” (Source: Umweltbundesamt, or Environment Agency
Austria.)
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Fig. 14.2 GHG emissions from transport sector for the period 1990-2008 and Climate Strategy 2007
target value. The vertical axis is measured in units of “Million tons of CO, equivalent.” (Source:
Umweltbundesamt and Ministry of Agriculture, Forestry, Environment and Water Management.)

14.2

Policies and legislation
The goal set by the Austrian Energy Strategy is to reach 250,000 two-lane electric
vehicles (including plug-in hybrids) in use by 2020 which would represent a 5%
share of all registered passenger vehicles. Electric mobility will play an increasingly
important role in Austria to achieve the larger goal of reducing CO,.

SUBSIDIES
National subsidies are already implemented for electric vehicles. The purchase of
electric vehicles is exempted from the NoVA tax which in Austria can add up to a
maximum of 16%. Exclusively electrically-powered vehicles are also exempted from
the motor-based insurance.

Current subsidies on the federal-state level through December 2010:

1. Vienna: The purchase of electric bicycles, mopeds, and motorcycles is subsi-
dized with a maximum of 30% of the value or €300/vehicle

2. Lower Austria: The purchase of electric scooters is subsidized with a maximum
of 20% of the vehicle value or €300/vehicle

3. Carinthia: Subsidy for the purchase of electric scooter of maximum €400 until
December 31st, 2010.

88 www.ieahev.org



CHAPTER 14 — AUSTRIA

Other policies are also providing support to vehicle electrification. In January 2011,
an increase of the mineral oil tax became effective: for gasoline the increase is 0.04
€/L (increased by 9%) and for diesel 0.05 €/L (increased by 14%). A new bonus-
malus (tax credit and tax penalty) system was introduced in July 2008 for the acqui-
sition of new vehicles (NoVA - Normverbrauchsabgabe). A tax reduction of €300 is
applied for vehicles with CO, emissions lower than 120 g/km. A further tax increase
of the NoVA-Malus applies as of January 1%, 2011:
»  Emissions over 160 g CO,/km: 25€ tax increase for each additional gram of
CO,
»  Emissions over 180 g CO,/km: the incremental penalty increased from 25 to
50 €/g CO,
» Emissions over 220 g CO,/km: the incremental penalty increased from
25€/g CO, to 75 €/g CO,

Current activities and governmental initiatives are the National Introduction Plan for
Electric Mobility and the appointment of a coordination group in 2010 involving the
Ministries of Economy, Transport, and Environment to support the electric mobility
developments. The Ministerial group for electric mobility is assigned with the fol-
lowing tasks:
»  Structured exchange of information and communication
»  Coordination of strategies, goals, and measures implemented by each Min-
istry
»  Maximization of synergies between these activities
»  Joint formulation of a time plan for the implementation of the agreed mea-
sures

14.3

Research
The Federal Ministry of Transport, Innovation, and Technology (BMVIT) imple-
mented the IV2S (Intelligent Transport Systems and Services) research program
from 2002 to 2006. The IV2Splus program began in 2007 to build upon these activi-
ties and will continue through 2012. Other activities relevant to the development
of electric mobility in Austria include the Lighthouse Projects Initiative (LTPT)
launched in 2009, and the Electric Mobility Model Regions launched in 2008.

IV2Splus PROGRAM
IV2Splus focuses on expanding research, development and demonstration (RD&D)
excellence particularly by leveraging established Austrian RD&D competencies and
integrating on an international level industrial and academic research efforts. The
structure of the IV2Splus strategy program is shown in figure 14.3; it covers projects
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from basic research to demonstration and pilot projects. The portion of IV2Splus
most relevant to the goal of electromobility is the A3plus program line, while the
12V program and Ways2Go action line are more tangentially related through their
general aim of adapting transportation systems to the evolving needs of Austrian
society.

Strategy Program
Intelligent Vehicular Transport Systems and Services plus

2007-2012
Impuls Program Impuls Program Action Line Action Line
Alternative Intermodality Technologies for Basic Research
Propulsion Sys- and Interopera- Evolving Mobility for Innovations
tems and Fuels bility of Transport Needs in Transport
Systems

European Research Area Network
ERA-NET TRANSPORT

Fig. 14.3 Overview of Intelligent Vehicular Transport Systems and Services plus (IV2Splus) strategy

program. (Logos © BMVIT.)

The A3plus program strives to make transportation of the future significantly more
energy-efficient and environmentally friendly by promoting RD&D in innovative
propulsion technologies and alternative fuels. The goal is to achieve reductions in
the energy consumed by surface transport vehicles and to reduce emissions from this
sector. The program also aims to develop such systems for rail and inland waterway
transportation.

The A3plus program line is intended to support cooperative proposals involv-

ing industrial, university, and non-university research. These partnerships should
strengthen the innovativeness and competitiveness of the Austrian drivetrain technol-
ogy industry.

Calls for proposals for research projects are scheduled annually over the time frame
of the IV2Splus program. The funding budget assigned for the 2010 call was €5
Million.
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The core areas of this program are:

1. Alternative propulsion systems for road, rail, and waterways
»  Scope: Drive systems and drivetrains for road transport, rail transport, and
inland waterway transport, including electric drive for surface transport
»  Objectives: Increased motor efficiency and overall energy efficiency (in-
cluding energy recuperation), reduction of emissions
2. Automotive electronics for energy-efficient control and management of system
operation
»  Scope: Power electronics, energy management, energy efficiency optimi-
zation of subsystems, monitoring and sensor systems, bidirectional energy
conversion

3. Innovative storage concepts
»  Scope: Tanks for liquids and gases, electrochemical and electrostatic stor-
age, storage of kinetic energy

4. Alternative fuels
»  Scope: Liquid and gaseous (bio-)fuels or fuel combinations
5. Development of required infrastructure (recharging/filling stations) for alterna-
tive propulsion systems
»  Objectives: Evaluate the possibility of using existing distribution net-
works and the flexible use of this infrastructure for various alternative en-
ergy carriers, achieve a reduction of comparable costs for a homogeneous
area coverage

LIGHTHOUSE PROJECTS INITIATIVE AND ELECTRIC MOBILITY MODEL REGIONS
Also relevant for electric mobility research activities in Austria are the funding
programs of the Klima- und Energiefonds (Climate and Energy Fund) covering 