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Fuel Cell/Hydrogen Technology in Government Policies

\

(Science and Technology Basic Plan (Mar. 2006)
* New National Energy Strategy (May 2006)
* Basic Energy Plan (Mar. 2007)

B Cool Earth — Innovative Energy Technology (Mar. 2008)
Selection of 21 technologies as innovative technologies
that should be given higher priority

=> approved June 2010

* Next-Generation Automobile Fuel Initiative (May 2007)
&New Growth Strategy (June 2010) /
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“Basic Energy Plan”

*Energy is the foundation of citizens’ lives and
economic activities.

*The basis of energy policy is to aim at the
realization of the three Es —energy security and
environmental suitability, as well as economic
efficiency that takes advantage of market
functions while giving sufficient consideration to

such security and suitability.

conomic efficiency

An efficient energy
supply based on the
proper function of
the market.
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strategy

gy, Technology”




Cool Earth 21 Key Innovative Energy Technologies

FEfficiency improvement Low carbonization




“The New Growth Strategy”

"The New Growth Strategy” wesissueaas jums

Prioritizing policies | Avoiding duplication of similar programs
and programs in (including cross-ministerial programs) in
each field terms of

Focusing on truly

essential fields

* We will spread and promote top-level
environmental technologies in Japan by
advancing “green innovation” (innovation in
the environment and energy sectors) and with
a comprehensive policy package.

* We will also aim at making Japan the foremost
global environment and energy power.

Policy package: Action Plan

(by Council for science and technology policy)

aimed at settling
on the subject

surrounding Japan
at 2020.

“life innovation”




“Action Plan” in green innovation

Toward becoming the world’s top environment and energy power through a comprehensive policy package. The climate change
problem has already exceeded the range that can be addressed by individual element technologies. It is now essential to promote
the creation of a low-carbon society through a comprehensive policy package including new systems design, systems changes, new
regulations, and regulatory reform, and to support the rapid spread and expansion of environmental technologies and products.

Vision Action Policy Package
Transformation into (DPromotion of transformation into renewable energy through photovoltaic power
Aim at making renewable energy (@Promotion of transformation into renewable energy through biomass.
Japan the L b it ®@Low carbon society through atomic power generation
Y OW-Caroon socie
wor.Id s top v @kfficient use of fossil fuel
environment
and energy (B)Low-carbonization in the transportation through
power : spreading next-generation vehicles.
through Energy-conserving
. ®Energy conserving in office/residence
overcoming
the climate (DLow carbonization through utilization of information and communication technology
change. @ Creation a lush greenery environment and natural circulation

Green cities . '
@Advance homes, transportation and environment of local areas

Policy package B®): Development of dramatic growth and reducing cost of Battery /Fuel Cell
1. Development of High-performance Battery System for Next-generation Vehicles
2. Advanced Science Research of Innovative Battery
3. Development of PEFC Technologies for Commercialization Promotion
4. Fundamental Research Project on Advanced Hydrogen Science
5. Advanced Research on Hydrogen Storage Materials
6. Development of Technologies for Hydrogen Production, Delivery and Storage Systems
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Budget for New Energy

FY 2011:128.3 Billion Yen (FY2010:129.5 Billion Yen)

Budget (unit: Billion Yen) FY 2011 FY 2010 FY 2010 FY 2009

Subsidy 89.9 16.3 95.8 45.9
Subsidy for Installation of Residential Photovoltaic System 34.9 145 40.1 22.0
Subsidy for Purchasing of Clean Energy Vehicle 29.2 0.8 13.7
Subsidy for Installation of Residential Fuel Cell 8.7 6.8 20
Subsidy for Installation of New Energy (non-residence) 13.0 34.5 16.1
Subsidy for Installation Renewable heat energy 3.5

R&D 38.4 0 33.7 1.4
Photovoltaic 8.1 6.4 0.9

Innovative Photovoltaic Cells 2.1 1.9 0.9
R&D on Next Generation High Efficiency Solar Cell 6.0 4.1
Wind Power 45 2.6 0.2
Bio Energy 6.7 6.2
R&D on Ocean Energy 1.0
Storage Battery 7.5 6.3
R&D for Scientific Innovation on New Generation Batteries 2.0
Research on Storage Batteries with Various Appliances 3.0 3.0
Fuel Cell 8.1 10.7 0.3

Support for Start-up Business on New Energy 1.6 1.6



Framework for R&D of Hydrogen and Fuel Cells under
METI in Japan

“’- MET]

(Hydrogen & Fuel Cell Promotion Office ) Ministries
Information
exchange

# Policies, Funding
NEDO
New Energy and Industrial Technology Development Organization

SOFC Hydrogen Demonstrative Others...
programs programs program Research

Collaborative interaction

Funding, operation
& management

¥

/—-\,
<8

Companies National lab ! “
Collaborative interaction




R&D on Fuel Cell and Hydrogen Technologies by NEDO

2005 2006 2007 2008 2009

2010

2011 2012 2013 2014

Strategic Development of PEFC Technologies for
Practical Application

Development of PEFC Technologies
for Commercialization Promotion

PEFC | o e ey e
Research on Nano-materials for
High Performiance Fuel Cells ?
. .
Fuel Cell Cutting-Edge Scientific Research Project? To be merged to ne_w 2y
2 Operated by METI in 2005-2008
Development of Highly Durable LPG
Reformers of Membrane
SOFC Development of SOFC Development of elemental technology \>
System Technology for SOFC Systems /|
Advanced Research \
e — on Hydrogen Storage Materials /
Fundamental Research Project on Advanced Hydrogen Science >
Development for Safe UtiIizatio\\ Development of Technologies for Hydrogen
and Infrastructure of Hydroger/ Production, Delivery and Storage Systems
Code & Establishment of Codes & Standards
Standards for Hydrogen Economy Society

2015

Demonstrative

Research

Japan Hydrogen & Fuel Cell
Demonstration Project (Phase 2) *3

>

Japan Hydrogen & Fuel Cell Demonstration
Project (Phase 3)

>

Demonstration of Residential PEFC
System for Market Creation

> *3 Operated by METI i

Demonstrative Research on SOFC

)

n 2006-2008




Commercialization of Residential Fuel Cells

Residential fuel cell systems commercialized in 20009.
- 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
I E N E FH RM for Residential Fuel Cells
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Residential Fuel Cells for Public Use (2009 to 2010)

2,048(H21+H22)

X Graph data is taken from ?Fuel Cell Dissemination Promotion Council homepage

1337

Sum of top and bottom

Top (Red): Units applying for subsidy in 2010 (3%)
Bottom (Blue) : No. of units subsidized in 2009
As of December 27, 2010
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Scenario of Market Creation for Residential Fuel Cell

Large-scale Market creation by Full commercialization
Demonstration - government support self sustained and growing
project - (subsidization) 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’Y/unitJ
| R&D target by NEDO

arly 10,000 ™
units (2011/Mar.) Cost / unit

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

<1,000 units/yr

v

2004 2008—2009 2015



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: 20062010

- Demonstration of FCV under actual Report on the Long Distance Demonstration
circumstances Drive of 1,100km (approx. 684 miles) by Three

- Hydrogen 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 km/kg of hydrogen (Japan’s 10-
awareness regarding FCVs and H, Stations 15 mode). /. -

- Currently operating 14 hydrogen fuelling ﬁ e o

stations and one hydrogen liquefaction facility
in the Tokyo metropolitan area, Chubu area, e
Kansai area, and KyllShu area. HONDA FOX-CLARITY /Nov. 12,2009 (Tu)

\ Osaka Prefectural
“.Government Office ..

m, NISSAN X-TRAIL FCV
= 7

| /Nov_ 11, 2009 (Wed]"

Il C

“ Nov. 12, 2009 (Thu} ™ _Governmen ice
The 2nd refueling
hydrogen (Okayamal.’




J apan Hydrogen & Fuel Cell Demonstration Project

rvey on Locations which can Implement Future Hydrogen

Supply Infrastructures (new as of 2011) (J HFC Phase III)

Regional Hydrogen Supply Infrastructure
Technological and Social Demonstrations

Objective of study Outline of study

Aim to carry out technological demonstration . .

on FCVs and hydrogen Sgpply O R&D tasks (Technical tasks for achieving
infrastructures under conditions close to objectives)

actual use as well as social demonstration : : :

verifying user-friendliness, business R&D Item A Technological and social demonstrations _
launchability, and social receptivity, etc. Carry out demonstrations of technologies required for starting
towards the start of dissemination of FCVs to dissemination to general users in 2015 in cities playing a core role in

general users in 2015. the initial stage of dissemination (Tokyo area, Nagoya, Osaka).

R&D Item B Regional demonstration research
Project scale Carry out technological demonstrations mainly in regions around
major cities, using their infrastructure, resource, and technologies.

OR&D period R&D Item C Regional cooperation survey
2011 to 2016 ( 5 years) Carry out surveys on potentials of implementing future hydrogen
supply infrastructures and locations in addition to areas around
. . major cities.

Posit on technological R&D Item D Joint International Research

strategy map Carry out joint international research on hydrogen supply
Positioned as important task in infrastructures leading to epoch making low costs and enhanced
technological strategy map “Energy reliability through information exchange based on NEDO-NOW'’s

Field”. O
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Joint statement on releasing FCVs on the market




FCCJ approved Commercialization scenario

Phase 1 Phase 2 Phase 3 Phase 4
f Technology Technology & Market E Early Commercialization :  Full Commercialization
Demonstration i Demonstration : [Starting Period] [Expansion Period] : [Proﬁtable business Perio
HFC-2 : Post JHF
) (JHFC-2] )y 1pigon  [POStTHFCT o5 ot 0t 20251 2026
—g *Solving technical issues and promotion of 3 “Expanding production and sales of :| Contribute to diversity of
E review regulations (verifying & reviewing | E gzs while maintaining convenience of energy sources and
i users .
.S Sl progres:s 26 - *Reducing costs for H2 stations and reduction of CO2 emissions
s : *Verifying utility of FCVs hydrogen g .
N : . > . *Continuously conducting technology
N : and H, stations from socio-
an! : . . . . development and review of regulation
: economic viewpoint :
T — /\ Increase numbers of FCV and H2's stations
f Approx. 1,000 H: station : based on profitable business
.| LApprox. 2 million FCVs* Target commercialization start Costs for H2 station
2 : of FCV to general public : : construction and hydrogen
g Determine Speciﬁcations 0 Period in which reach targets, making the
Z of commerecial type H2 Begin building preceded H2 station station busines§ viablfe.
0 stations commercial type H2 stations building is necessar (FCV 2,000 units/station)
-é’ Increase of FCV numbers through
g - introduction of more vehicle models
Year
2"d milestone is set in 2025 to contribute to reduction of CO, emissions. Source : FCCJ
2

Approximately 1.000 H, stations and approximately 2 milliion FCVs are set as common perspective.
* Precondition: Benefit for FCV users (price/convenience etc.) are secured, and FCVs are widely and smoothly deploved




Announcement of Developments related to FCVs
during Toyota Environment Technology Press Conference

Announced Toyota’s future plans for environment technologies
(November 18, 2010)

-

 Develop sedan type fuel cell hybrid vehicles
(FCHV5s), and release them 1n areas with
hydrogen supply infrastructures in Japan, |
U.S., and Europe. v

- At this point, prices 1n Japan are expected orom M X
to be less than 10 million yen. However, . 4
efforts will be made to further reduce costs to \ e
realize prices that are reasonable to customers TOYOTA Vice President
in preparation for market release. Uchiyamada

During Toyota Environment Technology

Source: TOYOTA homepage  press Conference




Joint Declaration on Domestic Market Release of FCVs
and Establishment of Hydrogen Supply Infrastructure

Three automobile manufacturers and 10 energy companies have announced a
joint statement on releasing FCVs on the market from 2015.(January 13, 2011).

<13 companies>

Automobile manufacturers : Toyota, Nissan, Honda

Petroleum companies : JX Nikko Nisseki Energy, Idemitsu Kosan, Showa Shell, Cosmo
City gas companies : Tokyo Gas, Osaka Gas, Toho Gas, Seibu Gas

Industrial gas companies : lwatani Sangyo, Taiyo Nissan

Joint statement

The statement declares that in 2015 when market release of FCVs will start on a full-scale,
automobile companies will start selling mass produced FCVs (*), and prior to this, energy companies
will aim to establish the first hydrogen stations of the required scale according to the prospects on the
number of mass produced FCVs that will be sold (about 100 locations), centering around the four
major cities Tokyo, Aichi, Osaka, and Fukuoka.

*Mass produced cars are generally cars which can be sold according to user needs by establishing
guality assurance and after-care service systems. It is expected that when FCVs are first released,
they will sell about a thousand to several thousand vehicles should the trends be the same as the
initial sales performance of next generation cars sold until now, although it will also depend on the
progress of technology development in the future and market trends.
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Reviewing safety, code and standard




Image of the cost down of the H, fueling station by reviewing
regulation: Before the review, Construction Cost > 600 million yen

5 Simplify the application of Technical Standards Adaptation for specific facilities and
pluming of low design coefficient
6 Enhance of usable steal stock mentioned in Exemplified Basis
10 Simplify the application of Technical Standards Adaptation of compound vessel usage for
hydrogen stand accumulator
16 Change maximum refueling pressure for Full-refueling and revise Exemplified Basis
(container related) Change maximum refueling pressure for Full-refueling and revise
Exemplified Basis (general related) => Building Cost Up
3 Formulate Safety Inspection Regulation to simplify process of safety inspection and
assign at the Safety Inspection Announcement
11 Rationalize regulations of fueling stations related to the setting of the hydrogen stations
13 Allow hydrogen refueling to those who are not permitted of high pressure gas
manufacturing, set forth to realizing self-refueling hydrogen stands => Running Cost Up

1 Maintain Technical Basis and Exemplified Basis
compliant to 70MPa hydrogen stand -
2 Alleviate the distance regulation that facilitate of
building CNG stands o
4 Increase of hydrogen holdings in the urban area
semi-industrial area 3,500 Nm3
_ commercial area 700 Nm3 (FCV
20 units) o .
semi-residential area

_ 350 Nm3

(FCV 10 units) _
; *more than 200 units at CNG stands
L e

[gx@GoNGEFRIGE_FFRAE(35Mpa)
BEAFCVEO AN ERE

14 Clearly articulate the explosion protection zone basis
related to hydrogen dispensers

Distance from fire road: >6m(35MPa), >8m(70MPa)
*4m (like gasoline stations)

Difficult to find location

11 Rationalize regulations of fueling stations related to
the setting of the hydrogen stations

14 Distance from fire source: >6m(35MPa), >8m(70MPa)
*4m (like gasoline stations),

Difficult to find location

A-5: RETOFCVADTEERT]
- ‘l—_—ic-bt

Reference:
PAJ
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16 Priority Issues For Policy Reforms

Maintain Technical Basis and Exemplified Basis compliant to 70MPa hydrogen stand High Pressure Gas Safety Act
Alleviate the distance regulation that facilitate of building CNG stands High Pressure Gas Safety Act

Formulate Safety Inspection Regulation to simplify process of safety inspection and assign at
the Safety Inspection Announcement

Increase of hydrogen holdings in the urban area Building Standard Law

Simplify the application of Technical Standards Adaptation for specific facilities and pluming
of low design coefficient

Enhance of usable steal stock mentioned in Exemplified Bas High Pressure Gas Safety Act

Revise the Exemplified Basis in order to raise the maximum refueling pressure (35MPa to
45MPa) of the compound vessels for compressed hydrogen vehicles

Revise the Exemplified Basis of accessories to add thermal actuation safety valve (glass bulb)
to the compound vessels for compressed hydrogen vehicles

Establish exception for stamping compound vessels and accessories for compressed
hydrogen vehicles

Simplify the application of Technical Standards Adaptation of compound vessel usage for
hydrogen stand accumulator

Rationalize regulations of fueling stations related to the setting of the hydrogen stations Fire Service Law

Establish alternative measures for barriers related to the distance between public roads and
dispensers

Allow hydrogen refueling to those who are not permitted of high pressure gas manufacturing,
set forth to realizing self-refueling hydrogen stands

High Pressure Gas Safety Act

High Pressure Gas Safety Act

High Pressure Gas Safety Act
High Pressure Gas Safety Act
High Pressure Gas Safety Act

High Pressure Gas Safety Act

High Pressure Gas Safety Act

High Pressure Gas Safety Act

Clearly articulate the explosion protection zone basis related to hydrogen dispensers High Pressure Gas Safety Act
Ensure refueling stands to accommodate out of gas vehicles on public roads High Pressure Gas Safety Act
Change maximum refueling pressure for Full-refueling and revise Exemplified Basis

(container related) Change maximum refueling pressure for Full-refueling and revise High Pressure Gas Safety Act

Exemplified Basis (general related)



System for Reexamining Regulations

® Based on advise from the relevant authorities, acquire, analyze, and evaluate data for the concerned

entities to review regulations in NEDO projects, and prepare draft of technical standards.
® The Petroleum Federation reexamines the regulations and organizes meetings for all those related to
the establishment of standards, and centrally controls implementation plans and progress (PDCA).

The actual work shall be led by the leader for each review item.

[ METI } =—[ NEDO projects }
\ Meetings
(Secretariat:
Petroleum Federation)
Reexamination Other cooperating D
of regulations, etc. organizations: Leader of each review item
Automobile Society, (Petroleum Federation, JGA,
JARI,JGA Japan Automobile Manufacturers Association)

y

4 Nuclear Safety and ) -Work schedule (December 2010)

Security Association (Security Department) . :
Ministry of Internal Affair and Communications, Carry out work according to schedule

Fire Defense Agency,
\_Ministry of Land, Infrastructure, and Transportation /




Examples of expected outcome

Hydrogen fueling station at Ichihara Hydrogen fueling station in US
A ; Benning Road Retail Station Washington, DC
v * Regulor Gasoline

* Plus Gasoline

* V-Power Gasoline
* Diesel

* Gaseous Hydrogen
* Liquid Hydrogen

" Gas dispenser and
Hydrogen dispenser

Hydrogen
fueling station

o=

 Inthe U.S. and Europe, design coefficients *’

smaller than Japanese standards are used

" Cross-section view of Storage cylinder

Storage cylinder | Pipe

Domestic 35~4 4
U.S./Europe 2.4~3.5 3
*)The greater the value, thicker the pipe Overseas product Domestic product

Source: JX Nikko Nisseki Energy



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

After the review, Construction Cost < 200 million yen

5 Simplify the application of Technical Standards Adaptation for specific facilities and

pluming of low design coefficient ) ) )
6 Enhance of usable steal stock mentioned in Exemplified Basis 1 Maintain Technical Basis and

10 Simplify the application of Technical Standards Adaptation of compound vessel usage Exemplified Basis compliant to 70MPa
for hydrogen stand accumulator h?ldrogen stand
2 Al

16 Change maximum refueling pressure for Full-refueling and revise Exemplified Basis : - :
iaconta%n_er related) Change rgngximum refuelin pressurge for Full-refuelinp.and revise fagﬁ’ilg[t%%lf b%ffgﬁlceée (%laslg&%ghat
xemplified Basis (general related% => Building Cost down, Full-refueling 41 Fhvd g holdi 0 th
3 Formulate Safety Inspection Regulation to simplify process of safety inspection and ncgease ol hydrogen holdings 1n the

llaﬁs%[gn atl the Safelt}f[ .Inspecf:t%gnlAnncgutr_lcemeritt d to the setti fthe hvd gﬁqg?eqcﬁ?n 200 units at CNG stands
ationalize regulation ing stations rela ing of the hydrogen
stati(?ns © TCEHIATIONS OF THEHNE STAHOnS refated 10 The SCHing yaros => [t is difficult to install in the urban
area as like CNG stand

13 Allow hydrogen refueling to those who are not permitted of high pressure gas
manufacturing, set forth to realizing self-refueling hydrogen stands

=> Running Cost down
(—f_l—_l) - 14

RTmE -
==\
- -

M M  LFRT—3a>

3

“7 .
! *ﬁ'?"—fl&?:ﬂ'—

11 Rationalize regulations of fueling stations related to the setting of the hydrogen stations
14 Clearly articulate the explosion protection zone basis related to hydrogen dispensers: B:AET DFCV ADTEIET]

distance from road ~ 4m (like gasoline stations)
Easier installation of gasoline dispensers and H2 dispensers in parallel, installation of POS -m

system
Reduce the area required for Hydrogen station. Facilitate procuring of site for ST.

Reference: PAJ




Schedule for Starting Introduction of FCVs in 2015

Towards starting introduction in 2015

By 2012, reach a conclusion on the reexamination of principal regulations, and
implement technical development to enhance performance of dispensers and accumulators,

and reduce costs. .

From 2013, start building leading hydrogen stations reflecting the above results.

2010 2011 2012 2013 2014 2015

Review of Y& Acquisition of data, preparation of

: [Prepare draft standards
regulations schedule by — Aim to reach conclusion

lend of 2010 by end of 2012

+— Reflect in review of regulations

Technological |t

Technological development for
develnpme nt improving performance and reducing costs

Incorporation of technologies to improve
F,.-perfarmance and reduce costs

Establishment of

leading hydrogen _ _ *
tati Establish leading hydrogen stations
stations Mainly in four major cities




Concluding Remarks

. The development of FCV and Hydrogen technology are

important for the government policies of Japan.

. Residential fuel cell systems successfully started to be

commercialized in 2009. Nearly 10,000 units were offered as of
Mar. 2011.

. New JHFC project started this April (JHFC phase III)
. Joint Declaration on Domestic Market Release of FCVs and

Establishment of Hydrogen Supply Infrastructure: Three
automobile manufacturers and 10 energy companies have
announced a joint statement on releasing FCVs on the market

from 2015 (January 13, 2011).

. Reviewing safety, code and standard: 16 Priority Issues For

Policy Reforms.



Thank you

for your attention !!



Policy Reforms Related To The Regulatory System by the
Government Reform Congress (Cabinet Decision, June 18, 2010)

M Regulation Reform : “Review standards related to Fuel Cell Vehicles and Hydrogen Stations”
< Basic Vision (Excerpt)>
" Adjust cost reduce by reviewing the current regulations meeting the technical progress based
on security for 2015 commercializing projects.

* Adjust global harmonization as much as possible for regulations that has much severe
restrictions compared to the international standards, by showing clearer evidence and collecting
established data.

It is possible to warrant good safety by verifying it with scientific data. To verify the safety,
both public and private entities should store knowledge together. In such situation, they should
verify the possibility of using special zone institution.
< Revised Policy >

*Draw up and notify the “Exemplified Basis” which shows specifications related to hydrogen
stations based on the revision of High Pressure Gas Safety Act of 2005 (Midterm measure of 2010)
* Give technical advise related to the permission of rational Hydrogen Store Basis, after the
Exemplified Basis is set forth.

"Review regulations impeding commercializing projects for dissemination at 2015 and by
confirming the technical progress and ensuring global harmonization, give advise to establish the
performance that enables technical progress. Compose future specific schedule of the review
after coordinating each relevant ministry (METI, MLIT, and FDMA) (Midterm measure of 2010)




Composition of Regulation Review Related Operation Sheet for
Dissemination of Fuel Cell Vehicles and Hydrogen Stations

In December 2010, together with MLIT and FDMA, METI
announced the operation sheet consisting 16 items related to the
regulation review for 2015 dissemination of fuel cell vehicles and

hydrogen stations .

B Objective

In order to achieve a full-scale dissemination of fuel cell vehicles, a
vast amount of consolidating cost cutting of hydrogen supply
Infrastructure such as hydrogen stations for fuel cell vehicles.

To achieve the cost cutting, the correspondence to regulations
restricting design basis of pressure container and usable steel stock
defined in the High Pressure Gas Safety Act




_ Hydrogen Highway Project

Construct and operate the three hydrogen stations “Tokyo Suginami Hydrogen Station”, “Haneda
Hydrogen Station”, and “Narita Hydrogen Station”, and carry out regular operations of the first fuel cell
buses and vehicles in Japan via highways.

W Fuel cell buses started operating on December 16, 2010

Route : Shinjuku Station West Exit~Haneda Airport, Tokyo City Air Terminal~Haneda Airport, to and
from once a day.

MHBEBMNREEETIL
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_ Hydrogen Town Project

Laid the pipeline from the Kita-Kyushu Hydrogen Station (Hachiman-Higashi-Ku, Kita-Kyushu-shi,
Fukuoka Prefecture) which uses hydrogen manufactured by Nippon Steel to nearby housing
complexes, houses, commercial facilities, and public facilities. Verify through demonstrations
odorizing and deodorizing techniques for the safe use of hydrogen, hydrogen gas measurement
systems required for charging hydrogen in the future, and operability of pure hydrogen fuel cells.
W Demonstrations started January 15, 2011
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The Research Association of Hydrogen Supply/Utilization
Technology (HySUT)

Association of private companies on H, supply & utilization
- Verify hydrogen supply business by demonstrative research in societies
- Installations and operations of hydrogen infrastructures
- Operations and maintenance of hydrogen utilization such as fuel cell
vehicles
Members: 13 companies
Oil Utilities: Nippon Oil, Idemitsu Kosan, Cosmo QOil, Japan
Energy, Showa Shell Sekiyu
Gas Utilities: Tokyo Gas, Osaka Gas, Toho Gas, Saibu Gas
Other companies (Industrial gas suppliers, hydrogen stations):
Iwatani, Taiyo Nippon Sanso, Air Liquid Japan, Mitsubishi
Kakoki Kaisha

- Established on July 31, 2009
-FY2009-2015



Basic Research Programs for Innovation in Science of
Hydrogen & Fuel cell Technologies

Basic research programs for innovation and breakthrough

Polymer Electrolyte Fuel Cell Cutting-Edge Research Center
Project period: FY2005-2009 “
Head: AIST (FC-Cubic) Fbé

Research Center for Hydrogen Industrial Use and Storage
Project period: FY2006-2012 o>
Head: Kyushu Univ. and AIST Kyushu Hﬁ;mug

Advanced Fundamental Research on Hydrogen Storage Materials
Project period: FY2007-2011 y
Head: AIST b5

Basic materials research for High Performance Fuel Cell
Project period: FY2008-2014
Head: Yamanashi Univ. Hiper-FC




Hydrogen Stations Operating in JHFC
and Hydrogen 9ghways Project

Chubu area

1) Kita-Kyushu University (Sept. 2009)
2) Kita-Kyushu (Sept. 2009)

Kyushu & Metropolitan Tokyo
1)Yokohama, Daikoku (Mar. 2003, 70MPa:Dec. 2008))
) ﬂ .:’ 2)Yokohama, Asahi (Apr. 2003,70MPa:Feb 2009)
) ",' - ¢ o= / s 3)Senju(May 2003,70MPa:Sept. 2008)
TN 4)Kawasaki(Aug. 2003)

*Demonstrations to end in Mar. 2011
5)Sagamihara(Apr. 2004)

C
K . *Demonstrations to end Nov. 2010 %g’ﬁ
ansal 6)Kasumigaseki (Dec. 2002,70MPa:Feb. 2009) g % L
. H > —_
? Q 1)Osaka (Aug. 2007)3%To be transferred 7)Funabashi(Jun. 2007) sg S
*Demonstrations to end Dec. 2010 £56
2)Kansai Airport (Mar. 2007 L=
2 ) port ( ) 8)Ariake(May 2003) E ¥
9)Haneda(Dec.2010) 2 U;g
1) () shows year operations started 10)Narita (To start operating from Feb. 2011) o g
2) [ are JHFC-sponsored stations. 11)Suginami(Feb. 2010) MR R



Review of Building of Leading Hydrogen Stations

< Concept of the building of leading hydrogen stations >
Built leading hydrogen stations in four major cities prior to the start of FCV sales in 2015
Concentrate the hydrogen stations in areas concentrated with potential FCV customers.
Also built STs on highways linking the four major cities, to enable travel between the cities

Ensure user-friendliness in the above areas concentrated with hydrogen stations, to create initial demands from
potential FCV customers.
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Total about 100 |locations -y

13 companies in the private sector (automobile, infrastructure)
have started reviewing strategies
to create initial demands in four major cities

Built on highways

Discussions started in meetings and reviews
run by local governments and municipals are the
Secretariat in Kansai, Chukyo, and Fukuoka.

Concentrated in four major cities Source: JX Nikko Nisseki Energy



