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BMW 7 Series
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‘ CLEAN AIR NOW | XEROX Solar Hydrogen Vehicle Project
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Energy demand with
annual economical
growth of 1.5%

2100y

Present (Atomic Energy)
Renewable Energy
§ Intermediate scenario — hydrogen from fossil fuels
=
S
3 Sustainable program for production and consumption
< | /Oil & Natural Gas
c
g Coal
/

2000 2050 2100 2200 2300 2400 2500

Long term prospect of fossil fuel consumption
Source: Clean Coal Science Handbook, 1996 CCUJ)

ccul Center for Coal Utilization, Japan
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CO2 Sequeatration (US strategy)
Technology Roadmap and Program Plan (March, 2003)

LoreR&D US’s Share of Fossil Fuel
Separation and Measurement 4 RGSEFVGS

Capture of CO;
.I Regional Sequestration L4 Coal 25 %
'- Partnerships .

e Natural Gas : 3%
(Russia : 30 %o)

ks Break-
through
Concapls

¢ Integration

P FutureGen — Integrated
Sequestration and
Hydrogen Research
Initiative

US’s Enerqy Consumption/head

» five times of world average

e The Vision 21 Program : The President Clinton, 1999

(gasification, CO2 separation-recovery-sequestration, production of hydrogen alcohol, etc.)
» Climate Change, Hydrogen Initiative : 1.2 B$/5years, The President Bush, Jan. 28, 2003
» FutureGen Project : 1.0 B$/10years, DOE, Feb. 27, 2003

(prototype coal plant combined with CO2 recovery-sequestration and hydrogen (275MW))
* International Carbon Sequestration Leadership Forum : signed, June 25, 2003

(14 countries : USA, China, Russia, Japan, India (main 5) and others)
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A Challenging European Hydrogen Vision

2050
\
2020
2010 ( )
SOFC(10MW)

2000 (

MCFC SOFC

(IEA CCC (2003) )
CCUJ ] 22
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CO + H2 FutureGen Renewable Energy
gasification : : (Wind, PV ..
/' xhljt reaction

(Future) v

Fossil Fuel \ steam reforming Electricit
- \_(Coal, Oil..) /7 * | COz +H2
exergy enhancement \
.................................................................................................. N 0f Tow quality waste heat H2 + Oz 4—L H20
Combustion Combustion Energy System
with Exergy Regeneretion
(Fuel Cell ..\)

COz Recovery | | CO2 Separation
and Recovery

(MEA, KS-1.)

[ L

Cco,

COz2 Sequestration
(Ocean, Geological ..)
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CO2 Sequestration Fossil Fuel (Coal)

I co,

Hydrogen

e
High Efficiency p
Energy Utilization
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Huge Capacity of Ocean
for CO2 Sequestration
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The Essential Meaning of
Ocean Sequestration of CO2

Tokyo Institute of Technology
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CO2

02 -
NEDO-CCUJ 1996 1999
C0O2/02 IGCC+CO2

CO2
NEDO-RITE | :1997 2001 11 :2002
02 —

WE-NET
NEDO-IAE ENAA 1:1993 1998 11:1999 2002

JHFC (Japan Hydrogen and Fuel Cell Development Project)
METI-JARI 2002
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Project Integration and World Collaboration

Council for Science & Technology Policy,
Cabinet Office

Coal Utilization with CO2 Recovery CCUJ
0O2/CO2 Coal Combustion
COz2 Capture from IGCC
HyPr-RING for Hydrogen Production

CO2 Sequestration RITE *

Ocean Sequestration
Geological Sequestration

Hydrogen Energy System ENAA, IAE Weonsistent strat
consistent strategy
FC-Vehicles and H2 Stations JARI-JHFC
Distributed Co-generation System (307,250 M$for FY2003) |INTEGRATION
(1.2 B$/5years, 290 lyear) *

US (Hydrogen Initiative, FutureGen), Europe, etc. E> cO

. . LLABORATION
and developing countries

to iImprove our global environment for future generations
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