neo

Japan’s approach to
hydrogen economy

9 September, 2013

Dr. Michio Hashimoto

Director, New Energy Technologies,

New Energy and Industrial Technology Development
Organization (NEDO), Japan

JBIATEUAAN LRIV F— EXRBITSRFERE



Why Hydrogen?

e Clean energy: achieving higher level of energy
security and zero emission

* Flexible energy carrier: made from various
energy sources and used in every energy
demand

 Long experience in H2 development: Japan
has more than 30 years experience in H2 R&D
including commercial sale of FC system



3 steps to Hydrogen Economy

Residential FC co-generation system
(Ene-Farm)

Fuel Cell Vehicle + H2 supply
infrastructure

Broader use of H2 in Energy system



Ene Farm

700W FC cogeneration
system for households

NG/LPG dual fuel

Total efficiency 90%, 10
years warranty

Commercial sale since
2009

50% capex subsidy by
government

More than 50,000
installations by March
2013




History of Japanese FCV development

NISSAN
to launch 1t commercial
model

TOYOTA / HONDA
to launch 15t commercial
model

X-TREIL FCV

TOYOTA

NISSAN



FCV and H2 station: Chicken or egg?

e InlJanuary 2011, three

automakers and 10 energy ﬁ\///v

companies came to agreement ~ ,/_J‘f’
e o

for the commercialization of FCV g&ﬁ

which includes as following: instal along expressways\ )

(1) FCV to be introduced to
market in 2015

(2) In advance, 100 hydrogen £/
stations to be constructed 7 W

Installation mainly

mainly in four populated area in 4 major cities
(Tokyo Metropolitan Area,
Chukyo, Kansai, North Kyusyu)



NEDOQ’s role in FCV development

Developing common evaluation method for
fuel cell

R&D for reducing the use of platinum

Developing international standards, fostering
international harmonization

Support to the demonstration of FCV fleets
and H2 station through JHFC projects



What’s next?

Chiyoda’s hydrogen supply chain concept

Renewable Energy

By-Product
Reforming
Gasification

Hydrocarbon
Current

HGN: Hydrogenation
DHG: Dehydrogenation
TOL: Toluene

CH: Methylcyclohexane

TOL
e
H3 Hs
6 +3H® é
ToL 2 MCH
R

CHIYODA

CORPORATION _|

\
City Gas |
Mobility |
|
I

Demand

Petro Refining
Chemicals

[ steel Mills
1
1

CO2 Recycle
(Reverse Shift) |

-~
|

KHI’ CO, free hydrogen chain concept s« kawasaki

Source:WEB site

Nation with ample resources

Low cost hydrogen production from
unused resources (lignite)

Nations using hydrogen

Industries using hydrogen
Semiconductor and solar cell

*  manufacturing
Petroleum refining and desulfurization, etc.

Liquid hydrogen
storage tanks
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Water electrolysis
(using reusable energy)

High efficiency CCS
(CCS: carbon capture
and storage)

Transport
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IPHE 20t SC in Fukuoka
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Conclusion

H2 is useful not only as zero emission fuel but also
flexible energy carrier that contribute to energy security.

Not just energy perspective, H2 is hopeful as a new
industrial sector that will boost national economic
growth

Japan has been successful in developing residential FC
CHP system. Key of the success was the cooperation of
suppliers and energy providers in launching market

Many H2 business is still in pre competition phase.
International efforts to launch new market will be
essential.
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