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1. Strategic Energy Plan (updated by Cabinet on 11t April 2014) @EDO
~ HZ/FC Field ~

(1) Promotion of Stationary Fuel Cells (FC)
> Residential FC (Ene-Farm): Target 1.4 mil unit by 2020, 5.3 mil unit by 2030
- Installation subsidy toward self-sustained market (by FY2016),

continuous support for R&D/standardization for cost reduction
» Stationary FC in commercial/industry application

- Support for RD&D toward early commercialization (mainly for SOFC)
(2) Creation of preferable market conditions for FCV commercialization
> Build 100 HRSs by FY2015 and streamline regulations/R&D for cost reduction [Prime minister Abe]
(3) Promote new technologies such as H,gas-based power generation and wider H, applications

» Promotion of new H, technologies such as H,gas-based power generation can contribute to increase
mass introduction of H, in the market, reducing the H, cost

(4) R&D for large-scale H, production/storage/delivery technologies for stable supply

» R&D effort on H, production/storage/delivery technologies that can contribute to large-scale
storage/long-distance delivery with low-cost/large volume hydrogen supply

(5) Develop H,/FC Roadmap toward“H,/FC society”
» Develop a roadmap toward H,/FC society and establish a committee to follow the progress




2. Cooperation between Industry, Academia
and Government ~ toward ‘H,/FC society’ ~
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toward“H,/FC society”

*The committee is
organized by
-government,

-private companies,
-academia and

-other stakeholders
METI is gathering opinions
from this committee, then
reflect on planning of
‘H,/FC Roadmap
toward“H,/FC society™




2. Cooperation between Industry, Academia @Eno
and Government ~toward ‘Regulatory reform '~
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*Cabinet Office is strongly promoting

Regulatory reform for the world's fastest
dissemination of FCEV & HRS.

N

Regulatory reform requests for the
world's fastest dissemination of
FCEV & HRS

- FCEV’s Hydrogen vessel
- Filling pressure for FCEV
- According with GTR

-Standards for Liquid Hydrogen
utilization in HRS

- Materials for HRS

- Location and place limits for HRS

)




3. FCV and HRS Deployment
~ Commercialization Scenario by FCCJ*~
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* Fuel Cell Commercialization Conference of Japan

Phase 1 Phase 2
Technology Technology & Market
Demanstration Demanstration
[JHFC-2] : [PostJHFC]
2010: 2011

*Solving technical issues and promotion of
review regulations {(Verifiying & reviewing
development progress as headead)

and H2 stations
: from socio-economic
1 viewpoint

Approx. 1,000 Hz2 stations™

Approx. 2 million FCVs™

Phase 3
Early Commercialization

Phase 4
Full Commercialization

[Expansion Period] : I [Profitable business ,
2025} 2026 y

:  [Starting Period]
2015 2016

=Expanding pro du[:tlun and sales of

: FCws while maintaining convenience of
: FCV users
=Reducing costs for H2 stations and

Contribute to dwers |ty of
energy sources and

! “Werifying utility of FCVs

Target comﬁie_l:c_'ralization start
of FCV to general public

: hyrd o] reduction of C0O2? emissions
. rogen rue _

Continuously conducting technology
development and rmiiew of regulations

Increasa numhers of FCV and H2 stations

based on proﬁtable business

Costs for H2 station construction and
hydrogen reach targets, making the
station business viable.

(FCY 2,000 unitsistation)

. . 4. Begin building
Determine specifications of

commercial type H2 stations

Period in which preceded H2 station
building is necessary

commercial type H2 stations

~

)

Increase of FCY numbers through

Vehicle Number mmp H2z Station Number s

l

introduction of mare vehicle models

Year sl

* Precondition: Benefit for FCV users {price/convenience etc.) are secured, and FCVs are widely and smoothly deployed

Reference : FCCJ, March 2010 http://fccj.jp/



3. FCV and HRS Deployment @EDO
~ History of Japanese FCEV development ~

NISSAN
to launch 1st commercial
model

201
20 q 5
TOYOTA / HONDA

to launch 1st commercial
model

HONDA

FCX Clarity
FCHV-adv

TOYOTA




3. FCEV and HRS Deployment (NEDO

Automakers' Worldwide Cooperation

Toyota = BMW Nissan = Daimler = Ford Honda= GM

(announced on Jan 24, 2013) (announced on Jan 28, 2013) (announced on July 2, 2013)

- Agreed on joint development of a - Agreed on joint development of - Agreed on joint development of
fundamental fuel-cell vehicle system  common fuel cell electric vehicle fuel cell system and hydrogen
aiming for next-generation in 2020. system. storage technologies, aiming for

- Launch of FCVs in 2015 - Launch of mass-production FCEVs next-generation in 2020.

- in 2017 - Launch of FCVs in 2015
TOYOTA et £
) r"ﬁ : g

B Joint announcement by 13 companies including automakers and energy companies
(Jan 13, 2011)
(1) introduction of FCEV in 2015,
(2) installation of 100 hydrogen refueling stations in four major metropolitan areas
B “Japan Revitalization Strategy” (June 14, 2013)
(1) installation of 100 hydrogen refueling stations in four major metropolitan areas
(2) the world's fastest dissemination of FCVs




3. FCEV and HRS Deployment @EDQ
~ Industry cooperation toward ‘H,/FC society’ ~

[Industry]

Stationary FC (ENE-FARM) HRS infrastructure & FCV

FCCJ
Leading for commercialization and diffusion of Fuel Cell

ENE-FARM Partners s ™\

Industrial cooperation for HySUT
ENE-FARM diffusion Research association for demonstration

of Hydrogen
\Supply(HRS) / Utilization(FCV) Technologyj

FCA
Industrial association for Promoting
Fuel Cell diffusion

ENAA JARI JPEC JAMA

, L Industrial association Industry association —
Industrial association Industry association
_ for R&D of the for development of .
for promotion of for automobile

: automotive industry Petroleum Energy .
technical development e manufacturing
and technolog utilization




3. FCEV and HRS Deployment @EDO
~ Industrial Cooperation for RD&D ~

About HySU T*

*The Research Association of Hydrogen Supply / Utilization Technology

- Goal and Objective -

v HySUT’s goal is commercialization of hydrogen supply business and
FCVs by private companies.

v' HySUT’s objective is to solve the issues of technology, consumer

awareness, social acceptance and to assist business establishment
through our demonstration program.

Date of establishment July 315, 2009

Members 19 Companies and Organizations

4 Petroleum / 4 City gas / 6 Industrial gas, Devices, Engineering & Materials

3 Automotive / 2 Related organizations

Term 2009 to FY2015
HySUT




3. FCEV and HRS Deployment (NEDO
~ HySUT member companies

Members 19 Companies and Organizations

JX Nippon Oil & Energy Corporation,
Idemitsu Kosan Co., Ltd., Cosmo O1l Co., Ltd.,
Showa Shell Sekiyu K.K.

= Y Tokyo Gas Co., Ltd., Osaka Gas Co., Ltd.,
""ﬁl\{;“;'? Toho Gas Co., Ltd., Saibu Gas Co., Ltd

Kawasaki Heavy Industries, Ltd., Mitsubishi Kakoki Kaisha, Ltd., Taiyo

|‘ Iwatani Corporation, Air Liquide Japan Ltd.,
Nippon Sanso Corporation, The Japan Steel Works, Ltd.

: W =, | Toyota Motor Corporation, Nissan Motor Co., Ltd.,
2 L@ | Honda R&D CO., Ltd.

Engineering Advancement Association of Japan (ENAA),
Japan Petroleum Energy Center (JPEC)
HySUT .

.




4. FCEV/Hydrogen Infrastructure Projects @Epo

in Japan

~2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 : 2015
Establishment i
of HySUT :|Hydrogen !
w :[highway
3 j|project B JHFC i
S iy METL/ | JHFC3 by NEDO i
28 \ : | (1) Technical & Social Dem stration
§ ® FEITT ® FEEET (2) Regional Demonstration i
5 JHFC1 N - JHFC2 | i
by METI /| by METI by NEDO '
Fundamental development of Development of technolqgies for \
~ technologies for safe use of hydrogen | hydrogen production, dehvery and
93 infrastructure /| storage systems :
Y by NEDO | /| by NEIl)O :
S ‘ :
= Common fundamental development
& | 1993~ project of hydrogen society building ggsgfg;glggg
S | WE-NET by NEDO | e of technologies for
2 Fundamental research on advanced || hydrogen utilization
o, | by METI hydrogen science Al by NEDO
< by NEDO / |
= Ad | 4 A dl Sl hl . | Resear¢h on
a vanced fundamental researc | hydrogfn storage |
= on hydrogen storage materials A materidl :
by NEDO !
o R — | by NET)O |

METTI : Ministry of Economy , Trade and Industry

NEDO: New Energy and Industrial Technology Development Organization

WE-NET: International Clean Energy Network using Hydrogen Convention (World Energy- NETwork) 12
HySUT JHFC: Japan Hydrogen & Fuel Cell Demonstration Project



4. FCEV/Hydrogen Infrastructure Projects in @EDO
Jagan FCVs & FC Buses Served for JHFC3 ~

Alﬂﬂﬁﬁu
\ Other FCVs leased from
- FCHV-adv (Toyota) — o ?l_l]{[_(_)l_’f_l_&_l??{'?_ > v _E Manzaki Transport Co., Ltd.
LIS, ///// .
ﬁ _ Fleet Demonstration ﬁ
'X-TRAIL FCV (Nissan) - /
. FCX CLARITY (Honda)
@ ANA Welcome-home Taxi Service
FCX CLARITY (Honda)
New ™ Kansai ™ Thternational "ANA CHUBU AIRPORT ™™ 'Airport Transport Service
. Airport Co., Ltd. .CO,, LTD. Co. Ltd. '

Dy T 4 #ﬂf

FCHV- BUS (Toyota Hino) FCHV-BUS (Toyota, Hino) FCHV-BUS (Toyota, Hino)
Shuttle Bus Ramp Bus Airport Limousine

HySUT 13



4. FCEV/Hydrogen Infrastructure Projects in @EDO
Japan ~HRSs in JHFC3 (FY2013)~

Yokohama-Asahi - mmp
Tokyo-Sugmami

Toyota Ecoful Town " Fbina Chuo 70/35MPa, On-site
(70/35MPa, On-site) (70MPa, Oft:site) ( x ) }\\ (35MPa, Off:site

@ Technical & Social Demonstration
by HySUT and HySUT’s members

Regional Demonstration by local 4 s, B i o
@ governments etc. _— K =
(70MPa, On-site) 1 =4 :
Kasumigaseki (70/35MPa, Off:site)
& SHFC HWERELF =3
Yamanashi (35MPa, Off-site)
Kitakyushu (35MPa, Off=site)
Kyushu-Univ. (35MPa, On-site) Ariake (35MPa, Off:site)
S — e
Tosu (35MPa, On-site) T

A

E:?—_=!.-_'-.ﬂi"7-l
i

Haneda (35MPa, Onsite) |,

HySUT



4. FCEV/Hydrogen Infrastructure Projects in Japan
~HRS with commercial scale fueling ability~

(nepo

Characteristic

- Hydrogen trailer
utility

City Ebina Nagoya Toyota
Name Ebinachuo Kaminokura Toyota ecoful town
Type Off-site On-site On-site
Hydrogen ,
Resource Compressed H, gas |LPG City gas
- Establishmentin |- Establishmentin - Packaging
commercial GS. commercial GS. equipments

( lwatani/Linde )
* Large amount
fueling for FC bus

Photo

HySUT

15



5. Promotion of HRS Installation @EDQ
~HRSs in Japan~

FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016

METTI’s new subsidy sche
installation of commercial

FY2013 FY2014 FY2015
$46 mil $72 mil I ?

N

NEDQO’s New Project “Hydrogen utilization
technology develonment”

FY2013 FY2014 FY2015
$20 mil $32 mil ?

Technical and Social
JHFCES Demonstration (JHFC3)

© © ~ HySUT: 12
E N Regional Gov.: 3

Numbers of HRS served in JHFC

Hy



5. Promotion of HRS Installation @Epo

» Prior to market introduction of FCEVs (2015), 100 HRSs will
be installed in 4-major-populated-areas (Tokyo, Aichi, Osaka,
Fukuoka)

» METI subsidizes about 50% of HRS installation cost

(2014FY 7.2 billion JPY)

The third round for the
application to hydrogen [Osaka areal]
station installation in 3 stations
2014 is now under process. [Tokyo area]
[Fukuoka area] : 16 stations
4 stations 1 LHPF
\\'\-\.\
N \/ e
Status of HRSs (as of June 19t) o N
Budget secured: 4

» 31 stations

> 1 Large H, Production Facility [Nggs?gﬁoirsea]




5. Promotion of HRS Installation @Eno
~ Summary of the approved HRSs by type~

Fueling 100-300 Nm>/h 300< Nm’/h
ability (FY2013/FY2014) | (FY2013/FY2014)

CHG | LH | Mobile  CHG LH

on-site 0/1 2/1
off-site 0/0 0/0 0/3 17/3 0/4

CHG: compressed hydrogen gas
LH: liquid hydrogen

18



3.P ' f HRS | llati
rc.)motlon of HRS Installation @EDO
Subsidy Scheme for HRS (2014FY) i

Fuellng[;tr)rl]!t/yr(j]verage) Types of HRS Gr;ajczt Upp((érrnsirlilc;srl‘djylla\l(l)rnlt
( partial /C:‘rclllsgzckaging ) Fixed 280
On-site ( Except above ) 50% 280
more than 300 ) ; : :
Off-site ( partial / full packaging ) Fixed 220
Off-site ( Except above ) 50% 220
Movable Fixed 250
On-site ( partial / full packaging ) Fixed 180
On-site ( Except above ) 50% 180
100 to 300 Off-site ( partial / full packaging ) Fixed 150
Off-site ( Except above ) 50% 150
Movable Fixed 180
One Hydrogen production equipment for
Hydrogen Shipping facility 50% 60

(10 equipment maximum at one site )

Liquid hydrogen receiving and feeding equipment for HRS 50% 40

19



6 .NEDQO’s Program @EDO
~To solve issues for Hydrogen Infrastructure ~

Item 1: Streamlining Regulations

“Regulation Reform Plan” (Cabinet approved in June 2013)
- 24 items were identified as priority
(e.g. location, distance, materials, etc.)

Item 2: R&D on low cost equipment for HRS

e.g. Compressor, Pre-cooler, Reformer, etc.

Item 3: Code and Standard
e.g. quality, metering, filling, inspection, etc.

20



6. NEDQO’s Program

~ Streamlining Regulations for HRS ~

----------------------------------------------------------------------------
.
.
.
0
.
.,

Regulations on location

. Regulations on materials |

Transport regulations

|

i1any
Multistation
Accumulator -
Compressor | =
II“‘IIE : =
: \ 3 (==
Storage Hydrogen dispensér ~ * I
A ==

Hydrogen =

production unit

.
.
~
--------------------------------------

Foes e

L]

E Hydrogen trailer
Iy

=

o
-
.
.
.
.
.
------------------------------------------

Clearanceldistance regulations

Other traffic regulationsé

21



6. NEDO’s Program

~ R&D on low cost equipment for HRS ~

(nepo

-The present cost of supply equipment is 500 to 600 million yen, which is a major problem.
-The goal is to lower the cost of H, refueling stations.
-Cost reduction can be achieved by deregulation, mass production and simplification of
system components.

— ( Hydrogen Refueling Station ) —

Curdle, Trailer ;
Dispenser
= ———1 L
Hydrogen - - 70MP4
LH2 (Lorry) y I "ig
[F— N 87.5MPa  87.5MPa "
level level
compressor container
City gas @

(Pipeline )

LPG (Lorry)

-

-40 degC Pre-cooler

Hydrogen production /

purification system

/- W

FCV

Engineering work

cost for devices ~

Various other £

piping items

Dispenser

Precooler

Cost breakdown for
hydrogen refueling station

Example of medium-
scale on-site costs

Hydrogen
production Unit

compressor

Pressure vessel



6 .NEDO'’s Program
~ Research for Codes and Standards ~

Kyushu Univ. as COE of Hydrogen

W i s e s e =]
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6. NEDO’s Program @EDO
~Budgets for H, & FC in 2014 ~

JPY 3.2b

JPY 4.8b - PERE
B SOFC

w Hydrogen

. JPY 1.3b

Total Budget: JPY 9.3 billion (USD 93 mil.)




6. NEDO’s Program @EDO
~ HRS Reliability Project ~

Oper_ator’s capacity Equipment/ System
bU|Id|ng Avoid of Human Error

i Y

|Automatic filling |
\

|Advanced monitoring system Hardware
Software /

| Parts reduction |
Education Tool for /

Operator
| FrequentInspection |
\ / Seamless pipe

Operatlon DB |

Case study for

self fueling
Safety Handbook Expansion of -
Improvmg Usablllty ; - Operationmanual (JHFC3) materials materials
-simple user operation -
~ Improvementin - Characteristics of temperature
durability / pressure
[ M Training scheme for 15t - New material design
responder

@
2025 / | Qutreach activities
Anti Natural Disaster \/

, (flooding, lightning, etc) \

Di - Organize academia on
isaster-prevention hvd f
facility ydrogen safety

\z N/

Resiliency Communication

Reliability
afety/ Reassuran

Public Acceptance 25
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Thank you
for your attention!

26
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