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IBM'’s blue days
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Integral vs. Modular architecture
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plan 2020
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Source: Dr. Yoshitaka Okada

_(1) charge recombination
without emission

(2) charge recombination
with emission
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The Championships for newer Photovoltaic cells,
“Wimbledon” in Japan

e 9 countries, 10 types, 26 different modules
severely compete in Hokuto (west of Tokyo)
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http://www.sarago.co.jp/nfhtm/tw.html

Samurail: ancient noble warrior?

“Innovation Samurai” today is defined here for
prepared, decided, devoted, high-minded scientist or
engineer who tackles difficult breakthrough targets
with bravery, deepest spirits, calm passion and
robust personal commitment under empowerment.

w
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http://thumbnail.image.rakuten.co.jp/s/?@0_mall/t-time/cabinet/new_rms2/samurai_kanji_moji.jpg

Next-Generation Vehicle Fuel Initiative

[
—— o — —
1. Biofuel 2. Clean diesel 3. Next-generation batteries 4. Fuel cells/hydrogen Economy
Plug-in Hybrid Vehicle
1. Biofuel 3. Next-generation batteries

Bioethanol blended with gasoline, and
iodiesel blended with diesel oil

Cellulose-derived biofuel

[Waste wood] Conversion into sugar using enzymes
i Fermentation using yeast
F

e "

)i e ) Ethanol |
b |
n T -y :
2. Clean diesel
Share of diesel Common rail
vehicles system
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Next-Generation Vehicle Battery

Development Project
Budget (07FY): $ 50 Million

Home power supply

Electricity for daily commuting
(Huge cnt cut of oil consumption)
Gasoline for long drives

Improved battery Advanced Innovative
(2010) battery (2015) battery (2030)
Compact EV Compact EV PHV Standard-sized EV
Targeted = @ ﬂ ‘
battery «pL
performance 05 7
Targeted 1/2 1/7 1/40

battery cost

R&D of next-gen batteries (improvement in performance)

4. Fuel cells/hydrogen Economy

Hydrogen Economy: transition from “carbon cycle” to “water cycle”

Hydrogen station

Hydrogen vehicles

Hydrogen supply

- Powered by way of the combustion of hydrogen

instead of fossil fuel (e.g. gasoline)

- Producing very clean exhaust that contains
almost nothing but water
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L’eau, répondit Cyrus Smith

22






D HA-wRIREL L MR (RO )

—

Ehbey— BERE ULEF
i

F

oy

(BT )
- -

L ©

H—+ZaJa? HERE3LETF)

.

BEEETOV (475
B i""h*


http://www.meti.go.jp/press/20051227004/20051227004.html
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Provide feedback on various demonstration data, for research and development
Step up to mass production and inspection of learning curve
Price target: 1.2 million yen/system (in 2008)

Application Application for installation
Subsidy <~ P A—
—_ . Energy suppliers Residences
Subsidy Installation decision
3,352units
3500 subsidy
<¥2.2 Million
S000 subsidy
<¥3.5 Million
2500 Sas
subsidy
000 <¥Z5 MiMon
1,302
1500 subsidy
<¥6 Million
1000 525
000

0
02 03 04 05 06 07 08 _ _
Number of installation

) 27 .
OAccumlated ONew Installations Web site:  http://happyfc.nef.or.jp
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| Microstructured fuel cells
Vancouver; established in
2001

Module-type polymer
electrolyte membrane

I-bGaen'

INNGYATIONS

Compact and low-cost
hydrogen production device

j——
l2SCEin

Hydrogen sensor with
advanced technology of the
Sandia National Laboratories

ﬁdem

Inndvalve H!Hl.lhﬂl‘li

Test equipment for fuel cells
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Micro-SOFC and micro-
reformers on silicon chips
developed with the technology
of MIT and Lawrence Livermore
National Laboratory

*F‘Ol’ﬂ‘-uel

DMFC (a spin-off from SRI)

Ballard, BASF,

BOC, Boeing,

CONDLIT VENTURES
LIMITED

&,

Fuel Celi Technologies

P 2

powear lar
the aist century

N
o= CELLEXPOWER"

Protonex

Thar Mant Gareaaticn of Portabie Power ™

£

PolyFuel

I
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NF T ecinotosies.nc

Polymer electrolyte membrane
for high-temperature operation
A spin-off from Hoechst AG

Fuel cells for emergency
power supply
A spin-off from Vodafone

Fuel cells for fork lifts

Fuel cells for compact
mobiles

DMFC (a spin-off from SRI)

New-type membrane for
DMFC

Shell Hydrogen, Mitsubishi Corp., 30
Mitsubishi Corporation, Shell Hydrogen  johnson Matthey, Danfoss, Solvay



SBIR

. DOE DOE

» 2006
http://www.science.doe.gov/sbir/solicitations/fy%202006/table _of conten
ts_sub.htm

Solicitations

http://www.science.doe.gov/sbir/Solicitations/FY%202003/contents.htm
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The World’s Largest FCEXPO

5th Int'l Hydrogen & Fuel Cell Expo

GO0

FC EXPO 2009
msa WA BTN

February 25 [Wed] - 27 [Fri], 2009

Wisitors)

550

300
23
International Exhlﬁ’ﬂiun & Cunferénce
featuring all kinds of fmﬁﬁulugres, 200 l
equipment and products related ~L gl B
H i
to the R&D and manufacturing of 2005 2006 2007 2008 2009 (ean
Fuel Cells & Hydro e
List of FC EXPO 2008 Particip: e s B U
f ¥ I BT /,,-""-“I - ;_. -_,__L -::_,.J_: {:J'_-__r__,_:'
y ez 1o - S "'_'-_f:": Morth/South Amarica
Edirtfe _ ] Canaita
Austriz Nelherlands Galoiilis
Balgium Norway El Salvador
Danmark Partgal | Midane Esit “United States
Estonia Romania il Bangladesh Malaysiz L
Firland Russian Federalion Brunz| Dpraszalzam - Philippines
France “Bpain Sﬂli_hlﬂﬂi- China Singapore .
-Garmany ‘Sweden | Turiey Heng Kang Sri Lanka L. f/
Grenca Swilzerland Imita Talwan
ELTED Thallznd
.l s “Migl Nam -
Breakdown of FGC EXPO 2008 V:s:tors

76 2 o, Of total visitors were decision makers
» Yo with purchasing authority.
A large number of specialists including CEQs/Presidents, Directors, Managers and Cheif

Engingers of fuel cell refated companies visit FC EXPO every year. Exhibit at FC EXPO
2009 to conduct face-to-face business meetings with key buyers!

http://www.fcexpo.jp/
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@ mumxawania

s, NUSE DRAGONS PAPER (THLDINGS) LIMITED

Nine
Dragons Paper

M CHEUNG Y



Market Cap: 7.3
7000
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