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= Federal Minist Federal Ministry
Government Funding B | Finomes” | Frepon g
and Technology and Urban Affairs

Relevant Programmes
5th Federal Energy Research Programme (July 2005)
Hydrogen & Fuel Cell Technology Innovation Programme (May 2006)

2004 2005 2006 2007
87.5 M. USD 87.5 M. USD 100 M. USD * 145 M. USD *

Total amounts:

* Subject to change
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New Policy Initiatives @FETIF':: B | rnaon-slian
The new Hydrogen and Fuel Cell Technology Innovation

Programme: 3 Partners — 1 Aim

» Additional funding: 625 M. USD (500 million €) over the next 10 years, i.e.
nearly a doubling of the actual public funding

— Implementation: through public-private-partnerships with average public
funding of 50 %, i.e. 1,25 B. USD (1 billion €) over next 10 years

— Goals: maintenance and expansion
of Germany‘s good starting position

und Stadtantwicklung wndborsehueg | und Technalogie

— Focus: market preparation with demon-
stration and lighthouse projects,
accompanied by targeted R&D projects
(basic and applied research)

8. May 2006
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Federal Ministry @ Federal Ministry
L of Economics of Transport, Building
and Technology and Urban Affairs

E
e

build on two pillars: existing R&D and — new — Public-Private-
Industry-Programme to foster market development/ strengthening
excellencies

» Objective now: bridging the gap between R&D and market
development

The aim of the new Programme pillar is targeted support and
promotion of the emerging Hydrogen and Fuel Cell sectors to
accelerate the market development, e.g.:

= Demonstration of efficient conversion technology in Lighthouse
Projects

= Optimising prototype engineering
= To optimise H&FC system integration into existing infrastructure

.
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National Development Plan
Version 1.1
for the

“Hydrogen and
Fuel Cell

Technology Innovation Programme”

submitted by

‘ Wasserstoff
Strategierat|l Brennstoffzellen

Berlin, 25 July 2006
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New Policy Initiatives

National Development Plan - Transport

Preparations for commercial application

@ Federal Ministry
; of Economics

Federal Ministry
of Transport, Building
and Urban Affairs

®

and Technology

Phasze I Phase Il 2020
2006-2010 | 2010 -2015 vigion
R&D Objectives _ ~ Competitive position
* Cut costs Vehicles: - |  of German industry
*+ Raducs weight peripheral components, electric drivetrain, H2 storage, H2 : :
d . ! established in the
* Reduce volume ICE, zystem integration field of hydrogen and
* Increase service life fuel cell technologies
* |I'|“IF-I'I;I'!"E! operating Infrastructure:
conditions Reforming, electrolysis, biomass io hydrogen, Hs as a by-product, Hy |
* Improve efficiency liquefaction, H; storage, Hs pipelines, fiing stations and infrastructure
rate

Demonsiration
Objectives:

# “Validate technology
under everyday con-
ditionz

* Pregars for commer-
ciglization (customer
take-up)

Cars: fleet cperation in one
regicn {.g. Berlin}

“ | Enlarge car fleet
&

-_.f j

buses) in 3 few key regions (e.g.
Berlin, Hamburg}

Monitored fleet operation (e.g.

I'-._ Enlargs bus fleets; \'*
/| Fleet operation in further key |
_.-' regions J,"’

y

Dptimize and expand filling
stations in car and bus regions

WN"'-__ Expand filling station
network for car and bus

;’ flests (Berlin)

Programime resiew
with regard to technal-

oy availability

Compefithveness &
customer fake-up
compared with conven-
tional technology
validated bw 2015

Warious Hz provision paths (energy efficiency, reducing carbon dicside
emissions, dersifiing the primary energy portfolic)
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New Policy Initiatives
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Federal Ministry
of Economics
and Technology

Federal Ministry
of Transport, Building
and Urban Affairs
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National Development Plan — Stationary (domestic)

Phase |

Phase I

Milestone Milestons 2020
2007 - 2010 2010 2010 - 2015 S0is vision
R&D Objectives « Temperature-stable and durabie reformer | |« Costs of desulphurization, reformer materials
* Increase reli- « Compacd, efisient gas generation II “nmmﬁmmmmfm nd fuel il
ahility + Stk 3g2Ing MECRANEME " Cost= of stack materal “,: 51? Joad
* Increase ser- = LTPEM: service lf2, resistance to nowious » LT and HT PEM: me:‘sep-::mm
vice life . fumes, water * S0OFC: cydlability, redox resistance |
* Reduce sys- il =l +  Establish production capacites on an industrial | 2020
tem complexity | | = SOFC: eyclsiity. redax resistance, = ' Objective
= Cut costs mﬁaﬂ;hﬂ' e
companents !
72.000
Demonstration 450 units x'xx 2,250 units by 2012 -\"-. units/a
projects Validate: : b z
Obijectives - Eﬂﬂ‘"_ﬂ'ﬂ;fﬂ:'“@'“ - | = validate technoiogy N 1,700
. service life = * Establish production, VPP / euros/kw
« ‘Validate tech- = Service | maintenance work 4 * Ensure skills in trade 4
nology under required and availability y * Compatibility with bi 4
everyday con- 4
dition etael > 30-33% I>33-35%
N eta el = 33-
. E“;mgﬁr and eta total > £4-90 % eta total > 87-90 %
B0E Take-up Stack = 10,000 hrs Stack > 25,000 hrs
DTN E e e —
Zation
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and Technology

National Development Plan — Stationary (industrial)

Preparations for commercial application

Phase | Phase Il ; _
Milestone Mil=stone Vision
2006-2010 54 MW 2010 2011-2015 620 MW 2015 2020
R&D * Cutcosts of manufaciure, operation I". * Cut production costs "
Objectives: and maintenance _
* |ncrease relighil- [* Reliability, gualiy | = Increaze size of aystems
ity # [evelop and gualdy components and » Expand production capacities
* Increase service sub-systems , _
life * Develop manufacturing processes for || ® Standardize component |
*+ Reduce system :::IE“E production of cell compo- /| Competitive
complexity * Cutlife cycle costs /
/ ' | systems for the
* Cut costs * Establish production capacities | y
_______________________ | global industrial
Demonstration and - .. Demonstrate m power and ener
lighthouse projects DET“;;‘EI izt m:ﬁer v oufput; cut specific costs; "'-L gy
Ohjectives: oufp - i P“;EILSPE & __.-"' hybridization and gasification /| supply markets.
» Validate technology costs; biogenic - techinologies y
+ Cut costs 4 '
* Take-up
F for oo r- -
" ciclieation e eta el > 50 % Stack life: 40,000 hrs
Commer- Commercialization programme to ac- | Commercialzation programme to
- lizati company introduction of technology | aceompany commenzialization -
cClaliZzation - -
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and Technology

National Development Plan — Special Markets

Phase | Phase Il Vision
2007 - 2010 2010 - 2015 | 2020
) Market pensiration with
Micro fuel cell SMBF-Programme Phase |: SMEBF-Frogramme Phase |: P
Technology demonstration Field test s-trc:nger_ positioning  of
German indusiry

Portable / stand- Develop innovative projects Arcompanied by RED for aptimization Increasing  wide-scale

alone a;Jtﬂwer T ———— B?n'_n;'lerc aﬂz.'irtlé:::r:m{:-ut

generators | Pilot projects tion; Cammercialization nsiruments of niches as o

Light vehicles, Develon | , _ [secompanied by R&D for optimization Increasing  wide-scale

;‘:gterlalslhan- . evelop innovative projects — —— commercialization  out
ing equipment, : . arge-goale demensiration and appliea- ; 5

boats. etc. Pilot projects fion; Cammencialization NEtruments of niches as of 2010

Commercial  uze n

Auxiliary power . . - ] i
. nk o R&D for statcnary applications — adaptation]] Accompanied by RAD Tar gpiimizalion .
units (APUs) and  |development ¥ riap certain - market  seg-
off highway Initial field tesis Extensive field trials ments
Emergency Inmovative products and accompanying Wid | ial
RED for next generation Accompanied by RAD for cptimizatio] Ioe-scale commercia
power [ UPS Tau = : = uzs starting in regions
arge-seale demonstration and applica- ; &
Extensive field tna's tian; Commendalzation msiruments :I.Ilﬁpl:.fuarl ::lﬂbeEmFﬂWEr
..................... o RO s s
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Hydrogen and Fuel Cell Technology Innovation Programme

 Next Steps for Implementation (by End of 2006)

— Overall programme of work (roadmap, proposals for lighthouse and R&D
projects) by Strategy Council Hydrogen and Fuel Cells differentiated for
transport, stationary (domestic and industrial) and early market applications

— Commitments of industry (Letters of Intent) for a principle participation
(binding financial contributions later

within concrete projects)

— Discussions and agreements with the
Federal States concerning their
participation

— Constitution of a professional
programme management

www.nKkj-ptj.de
I
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Thank you for your attention!
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Examples of existing activities
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Federal Ministry @
of Economics of Transport, Building
and Technology and Urban Affairs

Examples of existing activities L

Stationary (Industrial) - MCFC

Development and demonstration of
MCFC plants (250 kW) of MTU CFC

= Applications: hospitals, telecommunication,
industry and utilities

= Fuel: natural gas and biogas
= Efficiency: 47 % (el.), 90 % (overall)
= Max. operating time: 30,000 h (goal: 40,000 h)

= Costs: 8,750 USD/kW
(goal: 1,250 - 2,500 USD/kW)

» Supported by Federal Ministry of Economics
and by Federal States
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Examples of existing activities @';ET':;I;: @l;iulrmﬁu
Transport — Clean Energy Partnership (CEP) Wwww.cep-beriin.de

Hydrogen demonstration project in Berlin
to demonstrate the reliability of hydrogen in

everyday motor vehicle operation
= Duration 2004-2007
= Two public filling stations
» Hydrogen: gaseous and liquid

» 17 passenger cars from BMW, DaimlerChrysler,
Ford, GM/Opel and — new - Volkswagen

= Total cost: 40 M. USD, funding of 6.25 M. USD by
Federal Government

» 14 pusses from MAN with ICE projected (within EU-
project HyFleet:CUTE)

Steering Committee IPHE
Reykjavik, 25-27 September 2006


http://www.cep-berlin.de/pix/aktuelles/total/TOTAL_Station_03.jpg
http://www.cep-berlin.de/aktuellefotos/CEP_Aral_Tankstelle.jpg
http://www.cep-berlin.de/aktuellefotos/CEP_Pkws_Reichstag.jpg

Examples of existing activities @'E?EELM‘:‘” @lﬁf";u;?m&m
and Technology and Urban Affairs

Early Markets — Applications developed and demonstrated In
Nordrhein-Westfalen <P

250 W Cargobike
(Masterflex)

—

‘l. b .‘
-l

1 250 W Phone
B | (IdaTech GmbH)

> _:“____3_:.

10 kW Fuel Cell Shuttle
(Hydrogenics)
_—

| 250 W Web Terminal
(IdaTech GmbH)

)
finde B8

5 kW UPS System
(Rittal, AEG)

H2Trail Mobile Filling Station
(Linde Gas) www.fuelcell-nrw.de
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