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Motivations des programmes dans le monde

* Des hauts et des bas suivant les pays depuis 1995
— Effet d’annonce, effet de mode etc...
— Réalité des travaux et des progres. ..

« Motivations
— La dépendance au pétrole: USA et Europe
— L’avance technologique: Canada...Allemagne...Japon

— Le changement climatique et les pollutions locales:
Europe, Japon, Chine

— L’efficacité energetique : Japon (Fukushima), Chine

— L’exportation Chine...Allemagne, Japon



Programme de soutien public dans le monde:
un effort constant, stabilisé et important

Pays USA Japon | Allemagne | Chine | Corée | Canada | NOR Commission | France
Budget public 400 300 150 50 80 40 10 90 30-35*
2008/2009 6 ANR
Mé€/an \ —s | _— 7 | 7 (50 M€
2005/6)

* En rythme tendanciel: ANR 29ME€ en 2005 a 11 M€ en 2009 et non en credit de paiement
**Chine: budget , démonstration déploiement (JO, Shangai 2010),"national Lab™ DICP NTE H2 Pac
Inde: feuille de route nationale, commande de 20 000 piles pour les back up Telecoms

Private public partnership
940 M€ on 7 years plus 100 M€

*** Programme JTI Joint technology Initiative On hydrogen and fuel cell




Estimation IPHE

Approximate 2010 Federal Funding

eS®

Country Local Currency Million U.S. Dollars?®
Canada 41 million CAD 39.8
China 235 million RMB 347
European Commission 94.2 million EUR?* 124.77
France 35 million EUR 46.4
Germany 89.1 million EUR 118.0
Iceland 0.83
India 50
ltaly 10.03 million EUR2*® 13.3
Japan 17.5 billion JPY#* 199.3
Korea 70.2 billion KRW 60.8
New Zealand 1.5 million NZD™® )
Norway 57 million NOK 9.4
United Kingdom 15.8 million GBP 23.5
United States 380 million USD 380.0

$1054.9 Million

Source


http://www.iphe.org/

ey Jobs, Dépenses et chiffre d’affaires

« Depenses Totales dans le monde
:pres de 6 Milliards € en 2009

« 25a35 % de dépenses

publiques
LATIN AMERICA,
720, 2% « En 2008 25 000 piles a
USA, 10845, 28% combustibles comandées

o Chiffres d’affaires
Canada, 2922, « commercial »

B — 500 a 1000 M€

RO « En 2009 plus de 50 % des
brevets NTE 1’étaient sur les
piles et I’hydrogene

Global Hydrogen & Fuel Cell Jobs

ASIA+AUSTRALI
A, 15075, 38%
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Volume deployments have started

200 HRS operational (WW)

90 buses & 300 demonstration FCV (WW)

More thal 20 000

More than 2 300 Forklift (USA)
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Allemagne

Preparing Hydrogen and Fuel Cell Markets: .
National Innovation Program (NIP) Q'D

Industry

BMVBS / BMWi/BMBF / BMU

€ 500 million + € 200 million + €700 million
for demonstration for R&D — Co-payment from industry

G

€ 1,4 billion
2007-2016

»  Preparing hydrogen & fuel cell + Hydrogen & fuel cells driven by
markets applications and markets:

transport, stationary energy

+ Focus on R&D combined with _
supply, special markets

everyday demonstration

NOW _

e Mationale (rganisation Wasserstoff ] . g
und Brennstofézelientechnologie Klaus Bonhoff| NOW | IPHE SC Meeting Vancouver| 13.05.2011 | 24
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Allemagne:

Financement du programme national pour
I’innovation H2 et Pac (NIP)

Total

Registrations 2007 for Registrations 2010 for Dispensation 2011 for
2008-2016 2011-2016 2011-2016
Budget in Mio. € [%] Budget in Mio. € Budget in Mio. € [%0]
Transport Sector R&D 658 250
Demonstration 478 356
- 54 144 36
Cross Cutting Issues 8 4
Sum Transport Sector 1144 610
H2 Production R&D 60
Demonstration 106 34 9
Sum H2 Production 166
House Energy R&D 361 125
Demonstration 141 24 151 97 24
Sum House Energy 502 275
Industry R&D 80 100
Demonstration 170 12 72 49 12
Sum Industry 250 172
Special Markets R&D 69 82
Demonstration 152 10 184 60 15
Sum Special Markets 221 266
Cross-Cutting Issues R&D 18
Demonstration 15 16 4
Sum Cross-Cutting Issues 33
Total R&D 1168 615
Demonstration 949 100 862 400 100

further 200 without assignment
2117 1522




Framework for R&D of Hydrogen and Fuel Cells under

METI in Japan
proposal METI
l (Hydrogen & Fuel Cell Promotion Office ) Ministries
L",fg;i::gg” # Policies, Funding

NEDO

New Energy and Industrial Technology Development Organization

PEFC ‘ | SOFC | Hydrogen Demonstrative | (ithers

programs programs || program Research

Collaborative interaction

Funding, operation
& management

m

S
Companies National lab )
Collaborative interaction >/
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USA programme piloté par DOE

Hydrogen and Fuel Cells Key Goals

U. 5 DEPARTMENT OF

ENERGY

Enable widespread commercialization of hydrogen and fuel cell technologies:

« Early markets such as stationary power, lift trucks, and portable power

* Mid-term markets such as residential CHP systems, auxiliary power units, fleets and buses
* Long-term markets including mainstream transportation applications/light duty vehicles

Diverse Energy
Sources & Fuels

Clean, Efficient
Energy Conversion

Diverse
Applications

Biomass
Natural Gas
Propane

Diesel [

Other
Hydrocarbons

Methane
Methanol

~paar)

Fuel
Cells

" Alkaling
® Direct Methanol
= polten Carbonate

® Polymer
Electrolyte
Membrane (PEM)
= Phosphoric Acid
® Solid Oxide

Benefits
+ Efficiencies can
be 60% (electrical)
and 85% (with
CHP)
+ > 90% reduction in
criteria pollutants

L .|

Stationary Power

e e
g e

Transportation

Partable Power

ENERGY

A irisgrated Stratecic Bian for the Remanct,
Darvmlopmant, snd Csmenrirstcn of Hyrmaan
anc Fuel Call Tachnobogies:

Hay 2001
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U.g5, DEPARTMEMNT OF

Fuel Cell Market Overview ENERGY

Megawaits Shipped, Key Countries: 20082010 J I R [N ETL CLRR NI R R L

» ~36% increase in global MWs shipped
» ~30% increase in US MWs shipped

* Published several reports
» The Business Case for Fuel Cells

» State of the States: Fuel Cells in America
= 2010 Fuel Cell Market Report

o0

sUSA wJapan »South Korsa = Germany = Other

North American Shipments by Application - FUEL CELT'S: /em—"
ke 4 www. fuelcalls. . 2000 FUEL CELL
50m Wiy Tap Compeals : MARKET REPORT
State of the State: \
]"Llr:] Ce
e . mw
"'i“' I .
«% 3,008 ..' e S T T
-:- ;)
E 2008 - !
kJ
W
1,008
' 2069 ' ieE
k.?ﬁoelbese-ard: B Stationary  © Transport  ® Portable

hitp-//www fuelcells org/BusinessCaseforFuelCells_pdf
FuelCells2000, Pike Research, Fuel Cell Today, ANL http-/fiwww fuelcells.org/StateoftheStates pdf 4



Progress — Fuel Cell R&D

U.S, DEPARTMENT OF

ENERGY

Projected Transportation Fuel Cell System Cost
-projected to high-volume (500,000 units per year)-

300 -
o Current status:
250 - i e W $51/kW vs
{enguu%]s assembly & target of $30/kW
] 200 - T stack (5kW)
Reduced the projected
high-volume cost of fuel 150 -
* $108/kW
cells to $51/kW (2010) 100 | 108N Target
$T3MkW $61/KW $30/kW
* More than 30% e - $51KW l
reduction since 2008 I ;
0 L E s X
« More than 80% 2002 2006 2007 2008 2009 2010 2016
reduction since 2002 $300 Projected Costs at Different Manufacturing Rates
gﬁ $250 “\$228 —
2007
g $200 ¢
2
LE‘ $150 o143
“Based on projection to high-volume manufacturing s 118 3110 $94
(500,000 units/year). 2 $100 5o $71_$65
**Panel found $60 - S80/kW o be a “valid estimate” for $50 e —r—. 351

http://www hydrogen_energy. gov/pdfs/10004_fuel cell cost pdf

Annual Production Rate (systemsiyear) 5
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U.8. DEPARTMENT OF

e Progress - Technology Validation ENERGY

D EHIBHSIAUONSIIEICSSEN AN OV Al at IGNECHI IO ESNNNEIEGIAIEdSYSIENIS:

Real-world Validation
Vehicles & Infrastructure

* 155 fuel cell vehicles and 24 hydrogen fueling stations
* Over 3 million miles traveled

* Over 131 thousand total vehicle hours driven

* 2,500 hours (nearly 75K miles) durability

*  Fuel cell efficiency 53-59%

* Vehicle Range: ~196 — 254 miles (430 miles on separate
FCEV)

Buses (with DOT)

* H, fuel cell buses have a 42% to 139% better fuel
economy when compared to diesel & CNG buses

Forklifts

* Over 44,000 refuelings at Defense Logistics Agency site
CHHP (Combined Heat, Hydrogen and Power)

* Achieved 54% (hydrogen + power) efficiency of fuel cell
when operating in hydrogen co-production mode

* 100 kg/day capacity, renewable hydrogen supply

16



EXEMPLE DES TRANSPORTS

Coolant tank
Power distribution unit —

Air filter —__

Fuel cell stack ——__

Compressed hydrogen
storage tank

\
- High voltage battery

Radiator —— ‘——Control unit

Electric drive motor —~ 4 L— Hydrogen inlet unit 3 DC/DC converter

17



Technologies and Companies ready to move...

TOYOTA - Chris Hostetter, Sales Group vice-president of strategic resources - 10/05/2011.
“Fuel cell technology is viable and ready for the mass market,” “Toyota plans to bring a fuel cell vehicle to
market in 2015 or sooner, and we will not be alone in the marketplace.

Source : hitppressroom fovots com

GM-OPEL - Mark Adams, Vice President of Design - 04/07/2011.

“Fuel cell pmpe#ed electric vehicles can be commercialized b}" a 20152016 Irmefmme, 8
Source : hitpc//media.opel.com

DAIMLER - Dieter Zetsche, CEO - 02/06/2011.

“We intended to go for volume production in 2015, but because of the experience of the world tour we
have pulled forward.” He said volume production would begin in 2014. “The product is ready for the market
techyically,"

Source - hitg-/'www.ipsideline.com
Infrastructure deployment now required !
nrun| Al-KIA - Byung Ki Ahn, General manager of Fuel Cell Group - 04/06/2010.

“Fifot-scale production of 1000 fuel cell cars a year will begin for us in two years,”. “Our first cars (...} will
allow us fo make the final stages of development progress before we begin commercial production of
around 10,000 hydrogen cars a yearin 20157

Source - hitp/fwww_autocar.co.uk
Steve S. Yang, Hyundai President and Chief Executive — 11/09/2010.
"Our ultimate goal is to build fuel-cell vehicles and make them available from 2015. Of course, we need
EVs and we need hybrids but these are an intermediate step for FC vehicles.

Source - pifohwaw newsmail com gy
HONMDA - Takanobu Ito, CEO - 21/01/2010.
“I think the ultimate eco car is a fuel cell car.”
Source : hitp e detnews com
Takanobu lto fully expects his company to offer a wvehicle powered by hydrogen fuel-cells by the year 2018

(01/03/2007)
FORD - Alan Mulally , CEO - 26/06/2009.

Alan Mull'a.ﬂfj-‘ sees 2015 as the date that fuel cell cars would goon sale.
Source : Edison Electric Institute conference

18
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several countries

Overview of selected countries

« Announcement by 13 companies (3 OEMs and 10 energy and infrastructure
. providers) and the Ministry of Transport to commercialize FCEY
= Mass production of FCEV by 2015

= 100 HRS operational in 4 four metropolitan areas and connecting highways
planned, 1,000 HRS in 2020, and 5,000 HRS in 2030

V3 B « South Korea laid out "Green Car Roadmap” including action for EV, PHEY, HEV,
.,3& FCEY, and bio diesel
+ Plans to have 168 HRS and 100,000 FCEV deployed by 2020

« Announced government support for EV of up to EUR 20,000 in rebates, tax
exemptions, and bonus/malus

* Incentives for FCEV will be defined later but are expected to be comparable to EV

+ Hyundai-Kia signed MOU with four Scandinavian countries (Norway, Sweden,
Denmark and lceland) for the provisional distribution of FCEW
FCEY will be used to complement the Scandinavian Hydrogen Highway

Ti
!lll

Partnership (SHHP) fleet of 26 FCEY and to be increased to 46 in 2011
* SHHP also plans to increase number of HRS from 7 to 15 by 2015

SOURCE: METI; Government of South Korea

“H, Mobility” Initiative —
Overcoming the Chicken and Egg Dilemma

Memorandum of Understanding for “H,-Mobility” signed Sept. 10th 2009 in Berlin
Ten key stakeholders from industries (OEM, oil, utility & industrial gas)

and NOW as public-private-partnership

Intention to build up hydrogen fueling infrastructure

and establishing Germany as lead market

k¥ ) ‘
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Applications transports: infrastructure
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Source: H2stations.org

1000 ki oopérations internationales — 23 mars 2012
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Des plans précis de déploiement des infrastructures
C@ en Allemagne et au Japon a partir de 2015

after 2 years after 5 years after 7-8 years Utilisation du réseau gazier comme stockage

Source: DVGW e.V. 2011

Fueling stations [jLarge [ Jmedium [ small

: 'j-'/\ w g  from 2030 onwal'(i i
- “Early < ommercialization | -~ “Mass ‘95‘
commercializatiun”"_,-;-.?;; expanding” *° commercialization”
In 4 major A7 prefectural gt Nation-wide hydrogen
: ” metropolitan areas/\\' capitals covered net established
i : 5,000 stationsys

1,000 stationg

s -uh "

Commercialization R Based an the proposal of Council of Com etiti‘;.feness-Ni on (COCN
start in 2015 < prop P bpon (

. - -/ 21



Ce:]lefusmn Scenarlo on ECV and Hydrogen Infrastructure

Number of FCV, Number of H2 Station —»

Japan:

Start of FCVdiffusion

~1000 H2 Stations

2 million FCVs

! Start of installation of & Hydrogen infrastrys
' commercial H? stations E pl'iOf' S

areas

2010

100 H2 stations in 4 urban .
| ]
| |
| ]
L] ]
L ] | ]
L ] | ]
L ]

[

Phase 1 : Phase 2 : Phase 3 i Phase 4
Technical : Social demonstration : Early stage of diffusion Expansion stage Full-scale
demonstration : Technical demonstration of diffusion + commercialization
[JHFC-2] : [post JHFC] : ;
Start of independent
expansion of ECV and H2ST

2015 2020

Steps toward a low carbon mobility
(implemented in relation to FCCJ scenario)

FCCJ: Fuel Cell Commercialization Conference of Japan

2030
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Japan Hydrogen & Fuel Cell Demonstration Project
(JHFC Phase II)

®To clearly show energy-saving effect and environmental impact

®To collect data for codes & standards development and certification practices
®Project Year: 2006-2010

Demonstration of FCV under actual Report on the Long Distance Demonstration
circumstances Drive of 1,100km (approx. 684 miles) by Three
Hyvdrogen stations: upgraded to 70 MPa Fuel Cell Vehicles

Demonstrative operation of various means of H, - The top-ranked vehicle in the project has

production and supply and its verification recorded an efficiency of 61.3 percent and a
Awareness & education: To raise public mileage of 159 kmfkg of hydrogen (Japan’s 10-
awareness regarding FCVs and H, Stations 15 mode).
Currently operating 14 hvdrogen fuelling ﬁ LA
stations and one hydrogen liquefaction facility _
in the Tokyo metropolitan area, Chubu area, ﬁmm B
Kansai area, and Kyushu area. HONDA FCX GLARITY / Nox 12 200 (]
GoaL_ e :

N'1m1'\.l]

| — v-\ I'l F’TE'IE'CILI al
Mov. 12 2008 (Thu} *, . Government ()‘ﬂll:@
The 2nd rafu

23



(:e: Image of the cost down of the H, fueling station by reviewing

- o . - . | . [
T regulation: Before the review, Construction Cost > 600 million yen
3 Simplify the application of Technical Standards Adaptation for specific facilities and — , - . -
pluming of low design coefficient 1 Maintain Technical Basis and Exemplified Basis
6 Enhance of usable steal stock mentioned in Exemplified Basis compliant to 70MPa hydrogen stand
10 Simplify the application of Technical Standards Adaptation of compound vessel usage for 2 Alleviate the distance regulation that facilitate of
15%}ﬁ‘$gm yaray accunﬁlmﬂfr for Full refueling and revise Exemplified Basi building CNG stands
g2 maximum remnie g2 pressure 1or -Te g and revise CXempiine HEY 1 : -]
(container related) Change maximum refueling pressure for Full-refueling and revise 4 Increase Ofsté}ﬂf_?ﬁggsﬁlﬁlam%%%l g%%uﬁgi%l area
Exemplified Basis (general related) == Building Cost Up commercial area ’700 Nm3 (FCV
3 Formulate Safety Inspection Regulation to simplify process of safety inspection and 20 units)
assign at the Safety Inspection Announcement i_residential
11 Rationalize regulations of fueling stations related to the setting of the hydrogen stations . _semu-residential area 350 Nm3
13 Allow hydrogen refueling to those who are not permitted of high pressure gas i (FCV 10 '-mlti’) .
manufacturing, set forth to realizing self-refueling hydrogen stands == Running Cast Up i asees IIIIPEE !halil %]U_O lll_rl‘ltﬁ a‘thCNG .Stallds

CERTY S W W LuL Ty N T

BredoERPIdE L PRE(35Mpa)
BEAFCVEOSH YW =S

14 Clearly articulate the explosion protection zone basis | 11 Rationalize regulations of fueling stations related to

. . . Reference:
related to hydrogen dispensers the setting of the hydrogen stations PAJ
Distance from fire road: >6m(35MPa), >8m(70MPa) 14 Distance from fire source: >6m(35MPa), >8m(70MPa)
*4m (like gasoline stations) *4m (like gasoline stations).
Difficult to find location Difficult to find location

24



Regulation Reviews for Construction and Operation of Hydrogen
eSS Station (FY2011-2012)

+ Distance between dispenser and public road

- Regulation for explosion protection

area around dispenser + The Natural gas station with Hz filling equipment

« Self-service H: filling station
+ The Petrol station with Hz filling equipment

« Full-filling Hz station

- Procedure for a case gas outage

; : : li
+ Safety inspection regulations Qfk pUBICDAC

* Increase of Hz storage
volume in H station ]

Pressure vessel

S s

Compressor g™ &
Storage B @

6
=

o
>

Hydrogen trailer

- Pressure Relief Device for composite
vessel installed in Ha trailer




Estimation of number of stations to be in place by 2015

1!

A N—
2 S— 7N

- Average vehicle speed in the densely populated area near Tokyo is 20km/h.
- Cover area (business territory) of a station is assumed to be within 15 min drive (5 km) from the station.
- Pick up the station business territories having more than 100,000 registered cars.

The red areas are the potential areas for initial market entry and can be covered by 40 stations that have 5 km circular
business territories. After the initial market entry phase, service area expansion and demand density increase are to be
targeted.




EXEMPLE DU STATIONNAIRE




Fuel cells for Residential applications Market is starting NOW

U

Application Application for installation

Subsidy — —
’ —>

Residences
%
Subsidy

/ \ Hokkaido

3 sites

Energy suppliers

Tokyo Gas Demonstration Project Si

Osaka Gas

Nippon Oil

s enery 30 in 2005,

Idemitsu 500 2005
Kyushu il 2000(2007

Taiyo Ol

o 8000(2009)

Saibu Gas

-

SFC

w Iwatani - TO h O ku
. 2 sites
Cosmo Oil :
Kamata (LemonGas) Kinki E
76 sites H
50 Showa Shell Sekiyu
g 14100007k W O other o LT
Yo 40 [T O vawe ' Chugoku
15,3 % benefit on primary = %\ O sensor 13 sites
energy & 30 [ - (] rotating machinery
846 Kglsitelyear CO2, -28% % m
R}
3 20
s \120000/kW Kyushu
A N B — ] \80000/k W 34 sites
H H Kanto
Web site: http://happyfc.nef.or.jp , : 307 sites
Cost at R
beginning expectation(:07) target(FY2008) Chubu

Shikoku 32 sites
13 sites



Commercialization of Residential Fuel Cells

Residential fuel cell systems commercialized in 2009.
- 0.7-1.0 kW PEFC + heat recovery (CHP)
- Three manufactures
- Subsidization program initiated
1/2 of users’ costs (system + installation): up to 1.3M JPY in 2010 |

Nearly 10,000 units were offered (as of Mar. 2011)
(3,307 by demonstration project in 2004-2008)

“ENE-FARM?” - The unified logo
€ NE-FARM for Residential Fuel Cells

-
- Towm  Bers e

=3
o Qo o
| Bt |
. -

i ENEOS CELLTECH . TOSHIBA

Your Choice of Energy Leading Innovation >>>

Panasonic

29



Scenario of Market Creation for Residential Fuel Cell

Large-scale Market creation by Full commercialization
Demonstration ~ government support self sustained and growing
project (subsndlzatmn) market

The target sales for 2030 is
2,500,000 units.

(General Resource Energy
Survey Committee/Supply and
Demand Sub-Committee)

8 M. JPY/unit

Commercialization

3.5M. JPY/unit

Market size

[ 0.5-0.7 M. JF’YIunitJ
| R&D target by NEDO

units (20111‘Mar|) Cost / unit

' Nearly 5,000
' units (2010/Mar.)

<1,000 units/yr

2004 2008-2009 2015— ”

30



|_es accords internationaux
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Pourquoi des coopérations internationales sur I’hydrogéne ?

eS®

« H2 et Pac est un sujet difficile et a long terme
— Codts, rendements, sécurite
— Critiques sur ces technologies et ce systeme

* Pour I’automobile 1’hydrogene est une rupture technologique majeure
 Les investissements sont tres lourds
« LaR&D est complexe

« La communication sur 1’hydrogene est particuliecrement délicate
— Medias
— Gouvernements
— Grand public

» L’approche Business as usual ne suffira pas
— Intervention de la sphere publique et politique
— Partenariats public/prive

32



Objectifs (théoriques) de la coopération internationale institutionnelle?

eS®

« Echanger les informations programme, scientifigues et techniques

et bonnes pratiques
— Codts, rendements, sécurité
— Critiques sur ces technologies et ce systeme

« Favoriser/Faciliter les coopérations notamment sur:
— Normes
— Securité
— Scientifiques et industriels sur les sujets non compétitifs
* Ame¢liorer la communication sur I’hydrogene en dehors du monde
de I’hydrogene
» Force de propositions et d’expertise vis-a-vis des gouvernements
« Coordonner les programmes ?

33



Exemples de coopération
Institutionnelles internationales

IPHE

IEA

ONU/UNIDO ICHE
OTAN

Les associations Hydrogene

34
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IPHE [nternational Partnership for #he Hydrogen Economy

— == | O === =

TN

« Established in November 2003 for 10 years

« Chaired by United States, then Canada, now Germany f or
4 years period including Secretariat function

« 18 partners now South Africa with growing interest (e.g.

Israel, Mexico) \/

International Partnership
for the Hydrogen Economy

m = vl =

Russian
Fadaration USA Canada Iceland

IPHE Partners’' Economy

, _ cncca,
@ | e « Over $35 Trillion in GDP, 85% Kingdom e
) of world GDP
Republicof  « Nearly 3.5 billion people —— I_I
« Over 75% of electricity used

China worldwide; Germany 5
« > 2/3 of CO, emissions and
energy consumption E Italy I_l
. European New 35
Brazil Norway Commission Zealand

ol


http://www.iphe.net/

l;E International Partnership for the Hydrogen Economy

TN N P o o i

Workshop sponsorized by EC and
Spanish companies

Workshop “"Hydrogen - A competitive Energy Storage Medium to
enable the large scale integration of renewable energies”

Seville, 15-16 November 2012

36



International
Energy Agency

~ Agence Internationale de I’Energie ”i‘f;‘.;,_iea,-

 Agence de ’OECD: 28 pays: structure politique, structure expertise
(Siege Paris)
* 40 Implementing Agreement

37
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Presentation des travaux |IEA

« Medium term Oil Market Report
Horizon 2015, focus on oil

Scenarios currently based on two different GDP growth assumptions,
includes biofuels projection

« World Energy Outlook (WEQ)
Horizon 2030, all energy sources
Scenarios depicting different developments on the basis of policy actions
One underlying assumption for GDP and population growth
Includes a thorough analysis on the oil supply availability

« Energy Technology Perspectives (ETP)
Horizon 2050, all energy sources

Scenarios that pay particular attention to the role of technology, especially
on the demand side

One underlying assumption for GDP and population growth

« Transport, energy and CO, Just Out!

Moving towards sustainability
“Transport book”

Horizon 2050, all energy sources

Builds and expands the work done on ETP



http://www.iea.org/w/bookshop/add.aspx?id=330
http://www.iea.org/w/bookshop/add.aspx?id=413

Hydrogen Implementing Agreement (HIA)

A collaborative research and development (R&D) program
Created in 1977 on a task-shared, “bottom-up” basis

Strategic Framework Vision

A hydrogen future based on a clean sustainable energy supply of
global proportions that plays a key role in all sectors of the economy

Mission
To accelerate hydrogen implementation and widespread utilization

fo optimize environmental protection, improve energy security, and
promote economic development internationally while establishing

the HIA as a premier global resource for expertise in hydrogen.

Strategy

To facilitate, coordinate and maintain innovative research,
development and demonstration (RD&D) activities through

international cooperation and information exchange
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Canada
Mr Nick Beck

European Commission
Dr Marc Steen

Japan
Dr Yoshiteru Sato

Italy
Mr Agostino lacobazzi

Iceland
Dr Agusta Loftsdottir

Lithuania
Dr Rolandas Urbonas

The Netherlands
Mr Frank Denys

France
Mr Paul Lucchese
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Dr John Wright Dr. Stian Nygaard

Spain
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Large Scale Hydrogen Delivery Infrastructure

Input data

Fuelling stations
Local grids

Regional

— Modules

Liquefaction

Task 28: Large Scale H2 Delivery Storage
Infrastructure Trucks

May 2010 — April 2013 Pipelines

OA: Dr. Marcel Weeda

Task 30: Global Analysis of Hydrogen
Systems

May 2010 - June 2013

OAs: Mr. Jochen Linssen and Dr. Susan Schoenung

H2 as part of an energy
system

Main components of a small scale reformer

Task 29: Distributed and Community
Hydrogen

Task 23: Small-Scale Reformers for
December 2010 - December 2013
Steam generator)

On-Site H2 Supply

/‘T\—{J & December 2006 - December 2011
er S x - .
_ p ~ OA: Dr. Ingrid Schjglberg of Sintef
Hydrocarbon - Y ~—
i T -~ (Heat exchanger) —

Pressur
vessel © vessol

OA: Dr. Federico Villatico

&
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20 kWP panels 25 kKW wind turbine
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IEA/Advanced Fuel cells

For further information please
contact:

M. Thierry Priem
French representative
IEA Advanced Fuel Cells
Executive Committee
thierry.priem@cea.fr

Or see web site at
www.leafuelcell.com

IEA/
Hydrogen Implementing agreement

For further information please
contact:

M. Paul Lucchese
French representative
IEA Hydrogen Implementing
Executive Committee
Paul.lucchese@cea.fr

Or see web site at
www.leahia.org
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L’OTAN finance des projets
eSD Science for Peace programme

“Nato funded project 2007-2011

« SfP:Science for peace programme »
Morocco and Mauritania

Saharawind leader

NATO ‘Science for Peace’ SfP-982620

Nato project to study feasability

of producing H2/02 or H2/CI2 by wind
In excess and to use in

industrial use :

- water industry . S NATO
- fertilizer industry, ammonia P N OTAN
production, \

-iron processing

- chemical...

North Atlantlc

| Trade Winds

ASahadra-wind A~
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ey Pays avec une Association Hydrogene

Centers of Global Hydrogen Progress

PATH Associations

Jf:..{ =

-
J4

PATH

46



Evenements mondiaux : une occasion de communiquer
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Détails du programme NIP

&0

T GOAL: Prepare the market for hydrogen as an energy carrier!

Source: Fed. Ministry of Transportation, Building and Urban Development 2008: ,,Status and Actual Situation NOW and NIP-Realization*

Aviation

Railways

Demonstration

Clean Energy Partnership (CEP)
H2 from Biomass

H2 from Coal

H2 from By-products

H2 from Wind Power

Other Sources

"Bodensee"

Floor Conveyors / Industrial Trucks |
Uninterrupted Power Supply
Boats

Micro-Fuel Cells

Special Vehicles

19.74

Other
individual Projects (stat. Appl. for Industries) 6.50
NEEDS 13.p6
Waste-to-Energy | |1.56 O Transportation (including Infrastructur)
e4Ships B Hydrogen Production

Fuel Cell Household (Callux) 11.06
Individual Projects (stat. Appl. for Household)
Acceptance

Test-Infrastructure

0O Special Markets

O Stationary Applications in Industries
B Stationary Applications in Household
@ Comprehensive Studies

Education [ T T

0 2 4 6 8 10 12 14 16 18 20
Values [%]

95 projects within 196 requests are financed with 188 Mio. € until the end of 2010!




