Welcome to the 10" A3PS Conference

,Eco-Mobility 2025p!us*



10th A3PS Conference: Eco-Mobility 2025p!us

Motto of this year’s conference is technologies for 2025p!us
A3PS roadmap will be officially published today
International keynote speakers

2 day competence show of A3BPS members

Exchange of ideas (initiating projects)

address funding requirements to politics and funding authorities

Develop and strengthen common view on future technology trends and

Inform public

Conference as platform to exchange ideas and start initiatives and projects
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10t A3PS Conference: Program

28 Presentations in 6 Sessions

Exhibition of Posters, Components and Vehicles

Terminal with Roadmap-Website

Social Evening tonight in Sky Stage

Plenary Discussion on Tuesday

Farewell Event on Tuesday evening m

Enjoy the Conference!
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Program: Domain:

Mobility of the Future Vehicle Technologies

Development of Alternative
Propulsion Systems & Fuels
Personal Mobility for all Vehicle Classes

\ of Surfaces Transport

mnovation - | jquid & Gaseous Alternative Fuels

- / - Vehicle Electronics
Mobility of Goods

- Lightweight components & vehicles

Technology

Transport
Infrastructure

Call 2015/16:
- Fuel Cell & Hydrogen Technologies
Budget: 6 M€ { - Battery & Hybrid - electric Mobility

- Autonomous Driving
(incl. Infrastructure)

A
/b I I Im([' Bundesministerium fiir Verkehr, Innovation und Technologie

Budget: 2,5 M€ {




LEco-Mobility 2025p!us*
Technologies for 75 g CO,/km in 2025

Wolfgang Kriegler (A3PS)
November, 9th 2015



A3PS — Topic Areas and Perspective of Collaborations

bm&Y

Innovation
Energy and Environmental Mobility and Transport Information and Industrial
Technologies Technologies Technologies

N/

A3PSess:

Electric Advanced Advanced
Renewable Fuel Cell & Power Thermodynamic Vehicle
Fuels Hydrogen Trains Power Trains Technologies

LCA for Transport Systems

R&D

A3PS Member Institutions

A3PS supports bmvit and collaborates with surrounding organizations
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A3PS Members
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5 new members since 2014
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A3PS-Roadmap
»,Eco-Mobility 2025pus*
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Vehicle 2025plus — Major Challenges

Zero Fatalities

- Fully assisted driver

- Accident avoidance assistant

- Totally connected vehicles (V2X)

95to 75 g CO,/km & EU6
- Highly efficient
- Clean in RDE

Added Value in
Austria

Energy
- Sustainably produced
- Independent of fossil energy

] Life Cycle
Assessment

Vehicle body

- Modularity

Ultra-Lightweight design
Sustainable materials

Optimized rolling and air resistance
Less passive safety necessary

Holistic approach will be the key to sustainable mobility!
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Medium Term — Diversification of Power Train

ICE

Efficient internal combustion engine (ICE) Short & medium term:
Bi fuel ICE CNG, H2 - Continued improvement of gasoline

(=
o H .

Hybrid vehicles with ICE (HEV) P = and diesel engines
(=

Plug-in hybrid with ICE (PHEV) S - - Highdiversification of new
8 propulsion systems:
Range-ext ICE Battery EV
Battery AEV 5 ® Still high engineering demand for
g HEVs and EVs
Euiel GeltVellcle (FEV) w ® New, cheaper components &

. o > g — ™ systems
ot low efliSSIONS| city =g — PR A= ® Cheaper battery systems

. . z : s f"? P ey §
. g . — W = 3 - with increased energy density
long distance e pl'emission=free

_ - New energy carriers, (bio-)fuels
I locally emission-free SetceRaimlen and tank systems (i.e. high-
M low CO,, NO,, etc. pressure tanks for methane and H,)

M co,, other emissions (PM, NO,, HC, CO, O,)

Eco-Mobiltiy 2025r!us — different power trains for different applications
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A3PS-Roadmap - Intention

Inform national technology policy and funding authorities about

latest R&D activities and strategies

Competence depiction of ASPS members

Mutual exchange of information between A3PS members

- ,Position determination® of ASPS members

Inform technology politics, position determination, advertising material
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Content of the Roadmap

The road map covers:

Refinement of ICE concepts (Otto and Diesel will resemble each other more)

Hybrids & EVs (cost reduction programs for e-mobility)

H, und FC (funding of basic research, testing infrastructure and production)

New vehicle technologies

- ADAS & Connected vehicles (V2X)
- Lightweight design (new materials, modularity of body construction)

- New vehicle concepts (possible by active safety)

Commercialization of alternative fuels (pilot > demo - production)

Life Cycle Assessment (LCA)

New technologies — New R&D priorities — New possibilities
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A3PS Roadmap — Team Effort of ASPS Members

Thanks to A3PS Members for...

5 Work Groups

Power Train
Integration
Technologies

Renewable
Fuels

Plus: LCA for Transport Systems

85 identified Key Technologies
~ 400 R&D Measures incl. TRLs

R&D Requirements as well as required Projects

N2 2 27

Time Horizon 2025+
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Market Readiness Tables — e.g. Energy Storages

Short Term 2015-2020 Medium Term 2020-2025 Long Term 2025+

Improved Li-lon Batteries (1st Generation)
Advanced Li-lon Batteries (2nd Generation)
New Battery Technologies 2025+
Super Caps

Mechanical Energy Storages (e.g. Flywheel)

Legend mmmm system complete and qualified = TRL 8
actual system proven in operational environment = TRL 9
fully established in the market — R&D measures still required (TRL > 9)

Technologies including estimated market readiness
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Technology Tables with Specific Measures

Short Term 2015-2020 Medium Term 2020-2025 Long Term 2025+

Improved Li-lon Batteries improved Li-lon (NMC, LTO, LFP) TRL7-8

(1st Generation)
second life, remanufacturing TRL7-8

TRL7-8
optimized cell packaging designs TRL7-8
higher energy content/ modularity TRL7-8
powerZenergy ratio/packaging/
efficiency/durability/safety/ fast charging designs TRL7-8

cost/integration

battery management system TRL6-8

battery diagnostics TRL4-6

Targets, challenges, measures including TRLsS
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A3PS-Roadmap — Print Version

Complete documentation of
technology options for Eco-Mobility!

Complete, comprehensive, detailed!
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A3PS-Roadmap — Website

You are welcome to test the website in the foyer!

o« Eco.Mobility 2025 pli x

&« C A [ roadmap.a3ps.at/#advlion By =
A3 PS [ X X 32 Rethinking Propulsion ED
Intro
]

Eco-Mobility 20258

Roadmap

http://roadmap.a3ps.at/ - compact, clearly arranged, up-to-date
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Summary & Outlook

- Elaborative Effort resuming in 72 pages

with 85 key technologies & 400 R&D measures

- Topics: from power train technologies, power train integration technologies and

renewable fuels to life cycle assessment (LCA)

- Strong involvement of ASPS members in preparation and elaboration process

- Strongly support the exchange of information between A3PS members and ministry

- Roadmap website will be a living document, updated from time to time

- Presentations of this conference will be input for update on roadmap technologies

Thanks in advance for the continued TEAM EFFORT
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Enjoy the Conference!
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