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VDMA Fuel Cells is representing the //VDMA
Fuel Cell Industry from Germany
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Fuel Cell Markets and Applications

Early Markets Stationary Markets Mobility Markets

10W — 15 kW, 1-5 kW + > 200 kW > 30 kW;
Fuel: H,, Methanol Fuel: Natural Gas/ Biogas Fuel: H,

#ene-FARM
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System Manufacturers — worldwide VEMA

Fuel Cell Systems

Early Markets Stationary Transport

Region

Hitachi - bikes ENEOS Celltech China - automotive
Panasonic Energy LG Caltex Honda

Samsung Panasonic Hyundai
Sharp Toshiba FCP Nissan Motor
Toshiba MFC / R&D

Baxi Innotech

Hexis

Inhouse Engineering
IRD

MTU Onsite Energy
Vaillant

FuelCell Energy
Idatech
UTC Power

Truma Heiztechnik
Volvo

General Motors
UTC Power

Hydrogenics
Idatech
North Oorja
America Plug Power
Protonex
Relion




Fuel Cell Supply Industry %VDMA
Base of the value creation chain V4

{ OEMs }
Early Markets Stationary Markets Mobility Markets







Main Components
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Fuel Cells - Industry in Germany
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* Hamburg

7 Berlin

furt
Germany

Origin: 1iG Research, 2007

"200 manufacturers of fuel
cell systems & components
are active in Germany

sHalf of them focus as small
manufacturers or suppliers
their activities on fuel cells

*The other half are big
companies with fuel cells as
one element of a larger
product portfolio

sFuel cell clusters in federal
states such as NRW, BaWiu




Fuel Cells — Research in Germany
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Quelle: 1iG Research, 2007

=> 60 research institutes are
active in the field of fuel cell
technologies

*Most research institutes are
part of an University and
highly specialized

*The majority of R&D
institutes are organised in
clusters in NRW and BaWii

=Smaller cluster are organised
in Bavaria, Hesse, Hamburg
und Saxoni




VDMA Fuel Cells Survey 2009 //VDMA
Fuel Cell Systems from Germany* S
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* Actual figures ar higher (return of answers) — strong growth tendency
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VDMA Fuel Cells Survey 2009 //VDMA
Fuel Cell Heating Systems from Germany /

New installed small stationary fuel cell systems <5 kW
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VDMA Fuel Cells Survey 2009 //VDMA
Large Fuel Cell Systems from Germany /

New installed large stationary fuel cell systems >100 kW
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VDMA Fuel Cells Survey 2009 roma
Export Quota in Percent Vi
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Export Quota is rising constantly towards 40 Percent
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Market introduction of fuel cells — //VDMA
demonstration and deployment Vi

ST0Z-800¢

reduction of administrative
and other barriers

» tariff for power and heat

020¢-CT0¢

—  financial support
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Market introduction of fuel cells — //VDMA

small stationary fuel cells plan

J

Preparation for commercial application
FPhase | 2010 Phase I 2015 Outlook
2007-2010 milestone 2011-2015 _ 0020
R&D = Temperate-stable and durable reformer l
materials L . _— .
i Fﬁemﬂiﬁ tion .I :;ﬁ£ﬁi?hurﬁ:n. reformer matenals
Objectives: - Stack ageing mechanisms | -Reformers for bisgas, LPG and fuel il 2020
- Increase reliability = LT PEM: service life, resistance o noxious || - Costs of stack materials, reduction of platinum load
- Increaze zervice fumes, !fa’lerm_anagemgrt - . LT and HT PEM: increass me'OLmLI‘t‘E { 0 b' 1'
i S8 8 - gﬁﬁ:ﬂ materials, service life, power /| -sorFc: njl:labi'rty._ et res-lstlme _ . Jec Ve
- Reducs system E SDFS;_EthEIhiﬂ]r. HD“;EEEI.?:‘; _ I."I : mbish production = &n an industrial
; operating temperature, infernal ming |
g:'urf'gfs;'ty « Standardised BoP components 72,000
. = Production processes / units/a
Projects budget: € 169 mio Projects budget: € 192 mio
Demonstratlon | | 450 units N 2,250 units by 2012 ‘x\ 1,700 €/kW
Walidate: ‘\\ - Validate technology |
.. i - Regulatory strategies " | - Establish production Kx; {Added costs
Objectives: - Functionality, efficiency and | -Eleciricity grid utilisation, Virtual - compared to
-Walidate s e 4 Power Plant {\VPP) A conventional
tech nglc?g*,r undsr - Service / maintenance work f}, - Ensure skills in trade 4 alternatives)
E;ﬁg";ﬁ:gs reguired and availability ;,f - Compatibility with biomethane _f
- Customer and My > 30-33% Ne = 33-35%
trade acceptance Mot = 54-90% Mioea = B7-90%
Stack = 10,000 hrs Stack = 25,000 hrs
FProjects budget: € 43 mio Projects budget: € 98 mio i
Commerclallsatipn —
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Market introduction of fuel cells — ///?VDMA
large stationary fuel cells plan S

Preparation of commercial application
Phase | milestone Phase Il milestoneé Outlook
2006-2010: 54 MW 2010 2011-2015: 620 MW 2015 2020
R&D « Cost reductionwith regardto
production operation and service
Targets: « Reliability, Quality » Reduction of production costs
- Increase » Developmentand qualificationof * Increase of system size
of reliability componentsand sub systems * Ramp up of capacities fer
- Increase cell components manufacturing series production
of lifetime technologiesfor series production » Standardisation of
- Reduction of » Reduction of life cycle costs components
System comptex| * Rampingup manufacturing
- Cost reduction capacitiesfor seriesproduction .
_ _ Competitive
Projects budget: 52 Mio. € Projects budget: 28 Mio. € Systems for global
_______________________ _| energy markets
Demonstration Demonstration of largercapacities Eae n;%ﬂisetggt;gg Ogt;gﬁrgfsed
Targets: with lower specific costs; s gcific i UH STeeET
- Increase Biogenicfuels P COsts, Hybridisation
of reliability and gasification technologies
- Technology-
validation ny > 50 % Stack lifetime : 40.000 h
- Cost reduction
- Acceptance ) ) ) .
- Preparation of Projects budget: 96 Mio. € Projects budget: 75 Mio. €
_____ market introductio
Technology introduction Support for market introduction
'i\ﬂ?{c‘fgf, ction with supfiort mechanism with support méchanism
_______________________ Projects budget: 247 Mio. € || Projects budget: 1.086 Mio.€ ||
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Market mtrc3d uction of fuel cells— VDMA
demonstration and deployment

= _
I~

— Demonstration
€1 Programme NIP

Deployment
Programme

Threat of stranded investments
in case of time gap ( W)
between Demonstration and
Deployment programmes

Yer1 2 3 4 5 6 7 8 9 10 U
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Market introduction of fuel cells — VDMA
deployment programmes necessary

Germany and Europe are competing with North Amerika
and Asia for series production of fuel cell technologies

With R&D and demonstration only the German fuel cell
industry can not compete with Japanese fuel cell industry

R&D and demonstration programmes in Germany are
insufficiant for market introduction of fuel cells

® Administrative and other barriers have to be mastered for

market introduction and series production of fuel cells

For the sucessfull deployment of fuel cells effective
instruments are necessary for a certain periode of time

Economic benefits outweight the costs
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Summary ' VDMA

® Fuel cell technologies will finally succeed globally due to
technological, economic and ecological benefits

® German fuel cell system developers are technological
leaders in Europe

® The fuel cell supply industry is the base of the value chain

® Germany has strong suppliers of key technologies and
components for fuel cells

® Market introduction of fuel cells reduces emissions,
increases security of supply, creates revenues and jobs

® Deployment programmes are necessary for market
introduction and serial production in Germany

® Fuel Cells are coming either from Germany or to Germany!
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We supply the Fuel Cell Industry " VOMA

Thank you!

Johannes Schiel
Managing Director
VDMA Fuel Cells

Tel.: +49-30-30694621
e-mail: johannes.schiel@vdma.org
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