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Japan Hydrogen & Fuel Cell Demonstration Project

®Outline of JHFC Demonstration Project

® JHFC Organization and Framework

® JHFC Demonstration FCVs & Hydrogen Stations

®Education and Training Work in JHFC Outreach
Activities

®Future Plan for Education and Training
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Japan Hydrogen & Fuel Cell Demonstration Project

JHFC Project

Japan Hydrogen & Fuel Cell Demonstration Project
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ﬁl FCV* demonstration program

Japan Automobile Research *FCV:Fuel Cell Vehicle
Institute, Inc.

Demonstration study
of hydrogen refueling facilities
Engineering Advancement fOI' fuel ceII vehicles

Association of Japan

VIETI

Ministry of Economy,
Trade and Industry

NEF Demonstration Study
of stationary fuel cells

New Energy Foundation
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®Test Vehicles
Hydrogen FCVs

®Refueling Stations
Hydrogen Stations (CHG & LH)

®Period of Implementation
2002 FY ~ 2005 FY (4 years)

® Amount of Subsidies
2.0 Billion Yen = S$17 Million (2002 FY)
2.5 Billion Yen = 520 Million (2003 FY)
2.0 Billion Yen = $17 Million (2004 FY)
1.8 Billion Yen = $16 Million (2005 FY)



N Objectives
1. To clearly show Energy-Saving Effect and

Environmental Impact

s  Energy Efficiency of FCVs compared with ICEV.
s Emissions & CO2 Reduction

2. To acquire Data for Codes & Standards
Development and Certification Practices

3. To analyze Well to Tank, Tank to Wheel
Efficiency based on Japanese Situation

4. To raise Public Awareness regarding FCVs
and Hydrogen Stations



JHFC Organization

JARI

METI

JHFC Steering Committee

ENAA

Chairman: Prof. Kamimoto, Tokai University
Vice-Chairman: Prof. Ishitani, Keio University

WGL1: Operation, Data Analysis
WG2: Hydrogen Station

WG3: LH Production Technology

WG4: Public Relations

Safety Promotion Group

Total Efficiency Study Group




Framework of Roles at JHFC

JARI Car Makers ENAA Infra. Makers

-Offer FCV -Offer test -Pay station | *Construct

garage vehicles construction | Stations

(free of charge) -Operate fleet cost -?;:_erate

*Share the cost| test -Pay station ek

of test Acquire test | OPeration cost ‘Refuel to
GolllEERiEE registered

*Analyze test data *Analyze test |FCvs

data

*Report to
METI

data

(free of charge)

Conduct
maintenance of
stations

*Acquire test
data
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_JiH == «. Participating Companies (Automakaers)

Japan Hydrogen & Fuel Cell Der

Toyota Motor Corp.

Nissan Motor Co., Ltd.

Honda Motor Co., Ltd.

Mitsubishi Motors Corp.
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Toyota-made stack

UTCFC-made stack

Ballard-made stacks

Ballard-made stacks

Compressed hydrogen
35 MPa

Compressed hydrogen
35 MPa

Compressed hydrogen
35 MPa

Compressed hydrogen
35 MPa

DaimlerChrysler AG

General Motors Corp.

Toyota/Hino Motors, Ltd.

Suzuki Motors Corp.

Ballard-made stacks

GM-made stack

Toyota-made stack

GM-made stack

Compressed hydrogen
35 MPa

Liquid hydrogen

Compressed hydrogen
35 MPa

Compressed hydrogen
35 MPa
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FCV and FC Bus for JHFC Project

13

-Liquid Hydrogen :

1

Demonstration FCV General-Use FCV
-Leased FCV for
For Demo Test O (24 UL G gg\\llz:zgzrr:tt; lgﬁill
FCV -Compressed Hydrogen : 12 g ’

private companies

-FCV owned by
Automakers

FC Bus

For Commercial
Use

8

Owned by Automaker

Service Bus in Tokyo

[Operated as a Metropolitan

|

For Events
1

Owned by Automaker

FC Bus owned by
Automaker




Participating companies
(infrastructure manufacturers)

FY2003

14 companies

FY2004

15 companies

Nippon Qil Corp.

(naphtha reformation)

Kurita Water
Industries Ltd.

(alkaline water electrolysis)

Cosmo Qil Co (desulfurized gasoline Sinanen Co.. Ltd (alkaline water electrolysis)
N reformation) " :

Ltd.

Showa Shell (liquid hydrogen storage) Iltochu Enex. Co. (alkaline water electrolysis)

Sekiyu K.K. Ltd.

Tokyo Gas Co.,
Ltd.

(LPG reformation)

l[demitsu Kosan
Co., Ltd.

(kerosene reformation)

lwatani
International Corp.

(liquid hydrogen storage/off-
site hydrogen)

Babcock-Hitachi
K.K.

(city gas reformation)

Japan Air Gases
Ltd.

(methanol reformation)

Tsurumi Soda Co.,
Ltd.

(off-site hydrogen)

Taiyo Nippon
Sanso Corp.

(compressed hydrogen
storage/LPG reformation)

Toho Gas Co., Ltd.
(since FY2004)

(natural gas reformation)

Nippon Steel Corp.

(liquid hydrogen production
technology/by-product
hydrogen)
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SN AN G Hydrogen-RefueIing Facilities

Japan Hydrogen & Fuel Cell Demonst.

10 stations constructed in 2002, 2003

Ome hydrogen station
(city gas reformation)

Sagamihara hydrogen station
(alkaline water electrolysis)

Senju hydrogen station (LPG
reformation)

Relocatable hydrogen station
(hydrogen cylinder, Kasumigaseki)

Yokohama Asahi hydrogen
station (naphtha reformation)

Hadano hydrogen station
(kerosene reformation)

Ariake hydrogen station
(liguid hydrogen storage)

) < ’\ Kawasaki hydrogen station

(methanol reformation)

-

Yokohama Tsurumi hydrogen
station (off-site supply facilities

Yokohama Daikoku hydrogen
station (desulfurized gasoline

reformation) with JHFC Park

Liquid hydrogen production technology
development (using by-product hydrogen
from an iron works)

i

EXPO2005 Hydrogen Refueling Station/
Seto-North (using by-product
hydrogen from an iron works)

2 stations constructed

RS

EXPO2005 Hydrogen Refueling Station/
Seto-South (Natural gas reformation)

in FY2004
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Japan Hydrogen & Fuel Cell Demonstration Project

Compared with ICV and HEV, FCV showed better energy consumption rate per vehicle weight.

. FCV:ICV*HEV Comparison Result (with Vehicle Weight Modification)
5
BNt Gasoline Density 1 0.729 kg/L
T_eSt Rou1.:(? : Disignated Gasoline Energy (LHV) : 45.1 MJ/kg
S 40 Air Conditioner : ON Hydrogen Energy (LHV) : 120 MJ/kg
4‘%; FCV averaged vehicle weight : 1717 kg
- S FCV Average Line
[ol=) =
2 S 30 (Data Number=2006)
Eo
>
2o
Sw
%020 -
§< HEV Average Line
L e (Data Number=765)
W
10
— ICV Average Line
(Data Number=843)
\ \ \ \ \
L 20 40 60 80 100 120
Vehicle Speed [km/h]

IGV Group : Toyota Crugar, Nissan X-TRAIL, Honda CR—V, Opel Zafila, Mitsubishi Grandis, Suzuki wagonR

HEV Group : Toyota Prius, Former Prius, Estima Hybrid, Nissan Tino Hybrid, Honda Insight

FGV Group : Toyota FCHYV, Nissan X—~TRAIL FCV, Honda FCX, GM HydroGen3, DaimlerChlysler F—Cell,
Mitsubishi FCV, Suzuki wagonR-FCV



= Jiss o ET Work in JHFC Outreach Activities

Japan Hydrogen & Fuel Cell Demonstration Project

m JHFC Park Open House on Weekdays

m FCV School for Children

m JHFC Hydrogen Station Tour

m Participation in Various Conference & Events
m JHFC Seminar

m Public Awareness Survey
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External View of JHFC PARK

Opening: March 12, 2003
Location: Yokohama
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© Jias o JHFC Park Open House on Weekdays

Japan Hydrogen & Fuel Cell Demonstration Project

1.Lecture: “FCV and Hydrogen Energy”
or PR Video Show

2. JHFC Park
Facility Tour

Hydrogen Station,

FCV Garage,

FCV Maintenance Room,
Showroom

3. FCV Test Ride
— available on every Thursday




© Ji=s o Teaching Materials for Lecture

Bl Teaching material

B Brochure
designed for children F RIHFT
i oo | L)
E . - "J!E:.E..I’Fﬁ-.}'rl‘#'; .
FRDOM FCOV™ ot it vibl -
Hﬁlﬁ!ﬁﬂﬂfﬁii

<For children> <For adults>



FCV Workshop for junior high school

students in Osaka
At Osaka ATC Hall (Suminoe Ward, Osaka)

October 9, 2004

80 junior high school students
in suburbs of Osaka took part

A m(_i,. ,
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FCV School for Children

Sagamihara Chuo elementary school
(Sagamihara, Kanagawa Prefecture)

December 15, 2004

115 students took part in lecture/handicraft class
(Including learning of JHFC Sagamihara
Hydrogen Station)

309 students took part in test-riding FCV/FC bus




= _siss e FCV School for Children — Lecture —

M "Fuel Cell Vehicles and Hydrogen Energy"

Lecturer: Hisanori Ando, chief researcher, National Institute of Advanced
Industrial Science and Technology (AIST), Takashi Shirakawa, part-
time teacher, Toin Yokohama University

The state in whic %q%ehgﬁ

InCreased |

Oxygen (air) Hydrogen

Control
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How to Fuel Hydrogen?

KFEFECThDTEE




Nissan X-TRAIL FCV

Honda FCX GM HydroGen3

DaimlerChrysler Toyota/Hino Mitsubishi Suzuki
F-Cell FCHV-BUS2 FCV wagon R-FCV
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1 .5=l=_;-_ FCV School for Children — Questionnaire Survey —

Prajec

Have you ever heard the
word fuel cell vehicles?

(Children N = 97)

Did you get to know the
fuel cell vehicle well by
taking part in this
school?

(Children N = 97)

5% 3%

Did you understand the
fuel cell vehicle well by
taking part in this
workshop?

(Teachers/parents N = 21)

[ Knew the word and its meaning
™ Have heard it
Have never heard it

M ves, | did.

™ | got to know it more or less.
No, | didn't know it very well.

[_] Others

" Yes, | did.
I | understood most of it.
Good enough




© _sass o Public Awareness in Tokyo Area (1)

Japan Hydrogen & Fuel Cell Demonstrati fon Project

Q: Do you know Clean Energy Vehicles
(EV, HEV, FCV)?

70.3%
FCV 15.5 13.5 41.3 29.8
86%
HEV 23.3 24.8 38.3 13.8
i 0
96% v
EV 24.5 31.8 39.3 4.5
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[] WellKnown [ ] Known [ ]|Have Heard [ ]| Don’t know



= _JSiss o Public Awareness in Tokyo Area (2)
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Q: Do you know FCV ?

FY 2004

FY 2003

FY 2002

[] Well Known

70.3% 1
15.5 13.5 41.3 29.8
68.2% v
11.1 16.7 40.3 31.8
57.3% |
7.8 13 36.6 42 .7
0%o 10%06 20% 30% 40%0 50% 60%0 70% 80%0 90%0

[ ] Known

[ ] Have Heard

[ ] Don’t know

100%o



-»uns e« Future Plan for Education and Training

Continuation of JHFC Park Open House events

FCV School for Children at various area in Japan

Lecture of hydrogen safety for public

Information Exchange in International Level




Thank you for your attention




