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The Low Carbon and Fuel Cell KTN -
Background

AFunded by the UK governmentos Techr

AOperated by Fuel Cell Today, Fuel Cells UK and Foresight
Vehicle under the stewardship of CENEX

AThe mission of the Fuel Cell Technology KTNé

€ to provide an accessible and f
communication and cooperation between members of the
UK specialist fuel cell community, as well as non-specialist
and non-UK groups which will also play a vital role in
bringing products to market.
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Welcome

Horne | Low Garbon || Fusl Gells | About Us || Login or Register

Aimed at accelerating business ,

i n n Ovatl 0 n | n th e U K fu eI C el I Moderator WELCOME to the Fuel Cell Technology KTN L0618 / ReGISTER

November 2007

Fuel cells are energy conversion technalogies which
possess a strang potential to provide solutions for many
of the UK's broader energy, transport and environmental
policy ohjectives. They also present domestic industries
with significant business development opportunities, As
the mainstream  commercialisation  of  fuel  cell
technaologies approaches, it is essential that all actors
across the fuel cell supply chain are invelved in the
processes of knowledge transfer and market barrier
identification and resalution,

1 R ange of services: : : The mission of the Fuel cell Technology KTN is to provid
. ¥Yiew Point an accessible and flexible platform for communication

Graeme Purdy and cooperstion between members of the UK specislist

sector

fusl cell community, as well as non-specialist groups which ke e IEm St

P H t b k H will alzo play 2 vital role in bringing producks to market,
A Project brokering ot 2ot vemraon K ot
Y= =

Today and Synnogy / Fuel Cells Uk,

A International brokering A —

A Real and online events — |

Product
Focus KTN News

A Industry directory
A Online conferencing |

A Partner search .
A Alerts company o w3 e

o What's New Contact the KTN infarrnation)

Hika

A Viewpoint articles — e e
A UK news & events

FUEL CELLS AMND
HYDROGEN: UPDATES FROM

abiilag, ‘ THE USA
L ] Key speaker: Bob Rose, US Fuel
cell council




Fuel Cell Today is the leading
organisation for market based
intelligence on the fuel cell industry.
Covering key trends and developments
in industry and government, Fuel Cell
Today provides relevant, unbiased and
objective information allowing decision
makers to take advantage of the
opportunities that our new industry
offers.
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Presentation Outline

Global
1. Key Developments, 2007

2. Stationary
3. Transport
4. Portable

5. Summary
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UK

1. UK Funding Structures
2. UK Research

3. UK Companies
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When is a Fuel Cell Commercial?

nNA fuel cel |l Il s considered commerci al
AOffered for sale to the public,

AOffered with a written warranty, supported by service capability,

AMeets approved industry standards or is certified by an established industry
bodyo

Definition adopted from the US Fuel Cell Council
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Key Developments, 2007

A Industry growth rate in units
shipped 2006 to 2007 75%

A Direct government support topped
£100 million in FYQ7

A Implementation of the ICAO ruling
in the US to allow methanol
cartridges in aircraft hand luggage

A Japanese government subsidy for
residential fuel cells switched from
the producer to the consumer

A Some early applications cost
competitive with incumbent
technologies

A Increased number of ISO, TUV
and UL certified products.
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Stationary
Any permanently fixed fuel cell




Units Shipped

Stationary Development 20051 2007

[

2005

2006

2007

0O PEM B PAFC B SOFC @ MCFC B AFC

AGR 125%
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Key Points:

AGlobal market, some 30+
countries now with operating
stationary fuel cells

AUPS systems increasing rapidly
in terms of distribution and sales

AAt present commercial
companies in NA concentrating on
UPS whilst in Japan with focus on
residential markets

Aln 2007 units under 10 kW
(PEM, SOFC and AFC)
contributed under 5 MW of
power whilst units over 10 kW
(MCFC and PAFC) contributed
approximately 8 MW



Stationary Funding FYO7

Germany
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ASouth Korea - Around £10 million
for MCFC power plant development
and a further £5 million for residential
fuel cells

AJapan - Very clear funding structure
with stationary receiving £24 million
(£2 million more than transport)

AUSA - £30 million available from
the SECA programme for SOFC
development. Parallel military SOFC
programme adds approximately a
further £2.5 million to this

A(Other money is available in
countries such as the UK with
integrated funding streams)
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Policy and Legislation
Japan
A Large Residential Fuel Cell Programme most proactive in the world

AClear long term technical targets outlined in 2005 with subsidies for
production available to 2007. Funding switching from producer to consumer
in 2008

USA

AFederal level policies aimed at fundamental R&D (primarily transport). Work at
State level critical with for example interconnection standards being developed
at this level

Europe

A The new Joint Technology Initiative outlines a number of long term goals for
stationary fuel cells (Routemap of adoption not yet published)

ANordic states proactive with development of cross border policy including
stationary (and transport fuel cell) adoption



Stationary Outlook - Fuel Cell Units by Shipment and

Region

("000 units)
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Transport

Any unit that is included in a vehicle whether for direct propulsion
or on-board power.
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Transport Development 2005 i
2007 Key Points:

ANiche markets fastest growing,
especially APU deployment in the
leisure industry (campervans and
boats)

AVery large spread of vehicles
being developed with
programmes being in the low tens

Units Shipped

of units
2005 2006 2007 ANumber of highly successful and
=@ PEM O DMFC m SOFC m AFC ) ]
ongoing bus demonstration
programmes

AGR 150% . _
A2007 saw jump in interest in fuel

cells for materials handling
vehicles



Transport Funding FYQ7
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AUSA - money channelled through
the FreedomCar programme of ~
£88 million (similar level request in
FYO08) specifically for FCV
development

AJapan i money also specifically for
FCV development , £22 million
FYQ7

AGermany i using funding for
electrolyte types rather than vehicle
types, i.e. PEM and DMFC for
transport
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Policy and Legislation

Policy and legislation driving fuel cells into the market in some regions, e.g.
Shanghai with the prohibition of petro
emi ssion harbourso

Japan

ACurrently a basket of next-generation vehicle fuels being considered, including
batteries, biofuels and hydrogen fuel cells

ASoft infrastructure such as codes and standards for transport being developed
USA

AReplacement Fuel Goal and US Energy Act 2007 key policy developments in
2007 at Federal level.

AState level, again, is highly proactive.
Europe

Ao Type Approval o system for hydrogen Ve
with the JTI
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Transport Outlook - Fuel Cell Units by Shipment and Region

('000s units)

2005 2006 2007 2008
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Portable

Any fuel cell that is designed to provide power to portable objects



