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O "]l DOT$¢ NHTSA(National Highway Traffics Safety Adminstration)
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USCAR (U.S Council for Automotive Research) 2] &4 A& A5t
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- National/International Voluntary Standards Organization, Codes and

Standards
Expand Outreach to the Public Safety Community
Information Collection : DOE, CAFCP, EPA, AQMD,
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Crash : FMVSS 208, 214, 301, 302, 303, 304, 305 # %74
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Leakage : =24 5 HH 7] 4 4 =4

Electrical Isolation @ A5 %], Wztdx 9 2z vy

Incident Management : W EAIL & 524 329

Special Crash Investigation : A A agAaLe] ofsh A

Recycling @ 3l / 918 &4 A&

CAFE(Corporate Average Fuel Economy) #41 2 7}
- International Regulation/Policy and Harmoization

UN ECE WP29 Hydrogen/Fuel Cells Working Group

Canada, EU, Japan ¢td 7] 71 &4
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Thermal %2 Electrical ¥ 7}
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3. Full Vehicle Performance Test

3.1 FMVSS 208, 214, 300

3.2 FAA @71 FAEAE 7t

3.3 YA AE A7)k

34 WEAL & 57, £ A9 5
bk
3.5 Special Crash Investigation

4. CAFE(Corporate Average Fuel
Economy)

41 CAFE &4 9 7}

5. International Regulation/Policy and
Harmoization

51 ECE WP29- GR &%
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- Attachment 100 : Technical standard for fuel systems of motor ve-
hicles fueled by compressed hydrogen gas
1. Scope
2. Definitions
3. Requirements: Container attachments, Overflow prevention valve,
Pressure reducing valve, Safety device, Gas containers/piping, Gas
filling port, Purge, Detection of hydrogen gas leakage, Pressure
gauge and residual amount meter
Attached sheet 1: Airtightness and ventilation test
Attached sheet 2: Measurement of hydrogen concentration of purged
gas at time of discharge
Attached sheet 3: Test for hydrogen gas leakage detector, etc
Reference: Installation of hydrogen gas leakage detector in fuel cell
vehicles
- Attachment 101: Technical standard for protection of occupants
against high voltage in fuel cell vehicles
1. Scope
2. Definitions
3. Requirements for protection from electrical shock: Protection against
direct contact, Protection against indirect contact, Insulation resist-
ance, Protection against electrical shock due to fuel cell stack re-
frigerant
Attached sheet 1: Protection against direct contact with energized
components

Attachted sheet 2: Warning sign for protection against electrical shock
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Attached sheet 3: Insulation resistance measurement method
Attached sheet 4: Confirmation method for functions of monitor of
drops in insulation resistance
Attached sheet 5. Function confirmation method of power supplay

shut-off at time of electric leakage

AP, FEUFTAFNA = 2005 129 T4 ol v A (energy) AF3]ol 1o A

o] ol Z e}t A~E 2 A (infrastructure) E TA|-F8 o] #3 AFE S35l

ok}

EDO A = 2005 3¢ 3ol ofstd, A5 A2 E2ke] SHAAI|
R A 7|EATel g HEE FAsH oY o]E ENE HA|7ER
2 S APAAE FHEhy] fleke] w=Estal s

LIT¢F MLTI®| A& wo} JARIE F4o2 o9 2

s FA8ka 9lon, JARIS] At il Faddtel B3 HySEF
i

it
bl
(o]

M

|
e
e
flo
i
re
=

g dAste] B ATARE FuHn Yo

,28,



Codes, Standards, and Regulations

Standard | ‘ Regulation ‘
METI [ Liaison MLIT
Domestic I__I‘ \—Ti
JARI
‘ ENNA H JEMA ‘ FCEV Technical |
Committee Liaison JAMA JASIC
FCV Technical Committee _LJ
1SQ/ IEC/ 1SOITC22 SAE UN-ECE/
TC197 TC105 1sC21 Automobil WP29 GRPE
Hydrogen Fuel Cell Electric Vehicle S e- Vehicle Regulation
International Liaison Pollution & Energy

Harmonization

JEVA:Japan Electric Vehicle Association

ENNA: Engineering Advancement Association of Japan . . € L

JEMA: Japan Electrical Manufacturers’ Association UN:United Nations ECE:Economic Commission for Europe

JARI: Japan Automobile Research Institute YWP29:World Forum for Harmonization of Vehicle Regulations
- ¢ : ot GRPE:Group of Reporters on Pollution and Energy

JASIC: Japan Automobile Standards Internationalization C. EIHP-European Integrated Hydrogen Project

EIHP

SAE:Society of Automotive Engineers

Hydrog
" Safety Evaluation Facility: Hy-SEF
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<X 8> Toyoya FCHV A&

Company Toyota Motor Corporation
Vehicle name TOYOTA FCHV
Size(LxWxH) 4,735 x 1,815 x 1,685 mm
Weight 1,880 kg

Seating capacity 5 passengers

Max. speed 155 km/h

Cruising range

330 km (10.15 mode)

Motor

AC synchronous motor

Max. motor output

90 kW (109 PS)

Max. motor torque

260 N-m (26,5 kg-m)

Type of fuel cells

Solid polymer

Fuel cell battery output | 90 kW

Fuel cell battery name | TOYOTA FC Stack

Secondary battery

Nickel-hydrogen battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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<& 8> Toyota FCHV-BUS

<3 9> Toyota FCHV-BUS A ¥

Company

Toyota Motor Corporation
Hino Motors, Ltd.

Vehicle name

FCHV-BUS

Size(LxWxH)

10,515 x 2,490 x 3,360 mm

Weight

Seating capacity

65 passengers

Max. speed

80 km/h

Cruising range

Motor

AC synchronous motor

Max. motor output

160 kW (80 kWx2)

Max. motor torque

520 N-m (260 kg-m *2)

Type of fuel cells

Solid polymer

Fuel cell battery output

90 kW x 2

Battery name

Toyota FC Stack

Secondary battery

Nickel-hydrogen battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure 35 MPa
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<& 9> Honda FCX

<E 10> Honda FCX M ¥

Company

Honda Motor Co. Ltd.

Vehicle name

FCX

Size(LxWxH) 4165 x 1,760 x 1,645 mm
Weight -

Seating capacity 4 passengers

Max. speed 150 km/h

Cruising range 355 km

Motor

AC synchronous motor

Max. motor output*

60 kW (82 PS)

Max. motor torque 272 N-m
Type of fuel cells Solid polymer
uel cell battery output 78 kW

Supplier

Ballard Power Systems

Secondary battery

Ultra capacitor

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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<12 10> Nissan Fuel Cell Vehicle

<E 11> Nissan X-Trall A E2XX| XIS X H &

Company

Nissan Motor Co.,Ltd.

Vehicle name

X-TRAIL A5x7A Ap-5 =}

Size(LxWxH) 4,485 x 1,770 x 1,800 mm
Weight -

Seating capacity 5 passengers

Max. speed 145 km/h

Cruising range 350 km

Motor

Coaxial motor including a reduction gear

Max. motor output *

85 kW

Max. motor torque

Type of fuel cells

Solid polymer

Fuel cell battery output

Supplier

UTCFC in the U.S.A

Secondary battery

Compact lithium ion battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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Company

Mitsubishi Motors Corporation

Vehicle name

MITSUBISHI 5] A5x4}

Size(LxWxH)

4755 x 1,795 x 1,690 mm

Weight

2000 kg

Seating capacity

5 passengers

Max. speed

140 km/h

Cruising range

150 km

Motor AC inductive motor
Max. motor output 65 kW
Max. motor torque 210 N-m

Type of fuel cells

Solid Polymer

Fuel cell battery output

68 kW

Supplier

Ballard Power Systems

Secondary battery

Nickel-hydrogen battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa

O mhxth 4%
- vhzTh A gl

ol X &-

T =2

2 2HY

32

%
et 19919
Wol 7] 275

97del FHx9

O
il

20 kWel == nALEAY

2t A EE AR Ao, oA dei s s ETE ¥as

=] O
L=

_ U}‘Z

Fa Wd7iger sl o 1991l

=13
=

4 Ballard Power SystemsAtoll A &

A

A5 A2 E 4 “Hr e FC-EV'E Wi

= 20039 JHFC Z2 A E] 714

= ob AmA

ai

A7} 2hg

5

Jom,

FA

128l a, o]58)¢l 2= 428 JIEE

2 AA(PEFC) =, 9 A] 20

A% £aE AR ALgeE

RX-8 Hydrogen &% 7|3+

,44,



<33 12> Mazda RX-8 Hydrogen RE

<¥# 13> Mazda

RX-8 Hydrogen RE Xl &

Company

Mazda Motor Corporation

Vehicle name

Mazda RX-8 Hydrogen RE

Size(LxWxH)

4,435 x 1,770 x 1,340mm

Weight

1460kg

Seating capacity

4 passengers

Max. speed

Cruising range

Hydrogen 100 km
Gasoline 549 km

Type of engine

RENESIS Rotary Hydrogen Engine

Max. output

Hydrogen 80 kW (109 PS)
Gasoline 154 kW (210 PS)

Max. torque

Hydrogen 140 N-m (14.3 kg-m)
Gasoline 222 N-m (22.6 kg-m)

Type of fuel cells

Hydrogen—Gasoline switching system

Fuel cell battery output

Supplier

UTCFC in the US.A

Secondary battery

Compact lithium-ion battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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Company

Suzuki Motor Corporation

Vehicle name

wagonR-A 5 A A 25 =

Size(LxWxH) 3,395 x 1,475 x 1,680 mm
Weight -

Seating capacity 4 passengers

Max. speed 110 km/h

Cruising range 130 km

Motor AC synchronous motor
Max. motor output 33 kW

Max. motor torque 130 N-m

Type of fuel cells Solid Polymer

Fuel cell battery output 50 kW

Supplier GM

Secondary battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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<& 14> DaimlerChrysler Japan FuelCell Vehicle

<3 15> DaimlerChrysler Japan Co. Ltd. F-Cell A&

Company

DaimlerChrysler Japan Co.Ltd.

Vehicle name

F-Cell

Size(LxWxH)

3,785 x 1,720 x 1,610 mm

Weight

Seating capacity

4 passengers

Max. speed

140 km/h (under electronic control)

Cruising range

150 km

Motor Induction motor
Max. motor output 65 kW

Max. motor torque 210 N-m

Type of fuel cells Solid polymer
Fuel cell battery output 685 kW

Supplier

Ballard Power Systems

Secondary battery

Nickel-hydrogen battery

Type of fuel

Pure hydrogen

Fuel storage

High-pressure hydrogen tank

Fuel pressure

35 MPa
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<& 15> GM Asia Pacific (Japan) Hydrogen3

<X 16> GM Asia Pacific (Japan) Hydrogen3 | &

Company GM Asia Pacific (Japan)
Vehicle name HydroGen3
Size(LxWxH) 4,315 x 1,750 x 1,685 mm
Weight 1,750 kg

Seating capacity 5 passengers

Max. speed 160 km/h

Cruising range 400 km

Motor -

Max. motor output 60 kW

Max. motor torque 215 N-m

Type of fuel cells Solid polymer

Fuel cell battery output 129 kW

Type of fuel

Pure hydrogen

Fuel storage

Liquid hydrogen

Fuel pressure
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(= CONTROL SWSTEM

The vehicie's brains, coniralling
the x-by-wire functions, telematics,
suspansion and climate; central
housing for vahicle's 42-volt
electrical systorn

5) BODY ATTACHMENTS
Mechanicsl locks that securs
thae body 1o the skateboard

Releases hest generated by
the tuel cell. vehicle alectronics
and wheal motars

FUEL CELL SYSTEM ]
Fusi call propulsion system,
including fus| cell stack snd
hydrogen storage tank
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In-wheel motor
Hydrogen Storage tank

By wire system
Fuel cell stack

Frt electric motor

Li-ion Battery
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A2 A S 1= DOE, el Eol el = Fefaldlt). of AFAg]e 2010

A 2}-5 2= UTC Fuel Cell?t Al F3te] A HdA A5 A5 713kar 2000
ol AEld FCEVE 2# 3 on, 20039 6¥olE WAl AlFo] 7}
e ARHAAFAE 2004l N3 =
A A5 2= 2004 2 9] Geneva As 2ol A A ELH FCEVY] $4
844 AFAZ Tucson FCEVE W& E32
Ao A5 2] A3|ARRL 7)otk s Ak E 2004 99 ThE]AbE AR ol A

Sportage FCEVE W31 o5 MES A8 AR AExE= HAd3E 10T

of AolM= d7Fsetrtal TR

2000 Santa Fe Fuel Cell Vehicle

- System: Fuel Cell Onky
-Fuel: Compressed Hydrogen (340 bar)

2002 Santa Fe Fuel Cell Hybrid Vehicle

- Bystern: Fuel Cell + MNi-MH Battery
-Fuel: Compressed Hydragen (350 har)

2004 Tucson Fuel Cell Hybrid Vehicle

- Systern: Fuel Cell + LEPolymer Battery
-Fuel: Compressed Hydrogen (350 bar)

2005 Sportage Fuel Cell Hybrid Vehicle

- Bystern : Fuel Cell + Li-Palymer Battery
- Fuel: Compressed Hydrogen (350 har)

2006 | HYUNDAI Fuel Cell Bus

- System: Fuel Cell + = HHIN AE
- Fuel: Compressed Hydrogen (360 har)

<ag 27> #d & Jlot FAZTX XS AF JHEO[H
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Compressed Hydrogen

wWehicle Weight 3573Ab. /1, E20k
ehicle YWag s i g Fuel (350 bar
Fuel Cell Power TS k' Fusl Tank 19 gallon=s ¢ 72 liter=s
(] =t .
Motor F-phase AC [ ESkW RSt Nesr Ambient [1 5tm]
M=, Speed F7 mph £ 124 kph “Woltage 180 ~ 270 Walts DC
Acceleration ‘s
e 17 S zeconds Ernizsion Wiater Wapor only
Range 100 milesME80km Fus Efficiency 19 kmdgasoline eq. liter

<2l 28> 2000 MEtH AZMX| XS A}

b HZHI + N-MH X 8 A2 S8 M)
> JHEDIZE: 2001, 10, ~ 2002 7.

R n Compressed Hydrogen
Wehicle Weight FA572Ib. S 1 B20kg Fuel (250 bacl
Fuel CAl Power TS kW Fud Tank 19 gallons ! 72 liters
Matar Z-phase AC J B0k Eattery Ni-MH (228 v, 6.5 Ah)
=z, Speed 77 mph 124 kph DC/OC Connw. 20 ki
Aoccderation issi
—1omkph ) 17.5 seconds Ermi==ion Water Vapor only
Range 115 milesM185km Fud Efficiency 22 kmigEsoline eq. liter

<2l 29> MElW of

2R RS A

300 km
150 kph

107 OF (80 k'w)

LiPB 152%

_’73_
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d= BAE=EdE ZId e Al
12 %=(2007) 1500 350 1,850
22 %=(2008) 2,900 350 3,750
3Ad 5=(2009) 5,050 1,400 6,450
AAA 5= (2010) 5,450 1,450 6,900
5xd &= (2011) 3,900 1,550 5,450
A 18,300 5,600 24,400
Lt AT 20k &0
1) AFEO-1 : T4 - ARTX| XpSALS| HZ/Z8 AT
<E 44> AF ZO0f-1 220 L o] (A Rkel
e r=de ZIdeEE A
12 5=(2007) 200 200
221 %=(2008) 200 200
3Ahd %=(2009) 200 200
42 %(2010) 300 300
52k %=(2011) 400 400
Gl 1,300 0 1,300
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<E 45> AFE0f-2 L0 At e oo (ke
d= AEEAH AR R st Al
1213 %=(2007) 400 50 450
221 = (2008) 900 350 1,250
32 =(2009) 1300 300 1,600
AxPA 5 (2010) 1400 250 1,650
52 5 (2011) 600 250 850
7 4,600 1,200 5,800
3) ATEOF-3 1 Fh - ARHA AFA LA Ve AT
<E 46> A FE0F-3 &0 4t el s Rk
U= AEEdT 7145 Al
121 %(2007) 500 150 650
221 5=(2008) 800 200 1,000
32 =(2009) 1,650 750 2,400
A7 =(2010) 1,650 750 2,400
52 = (2011) 1,200 1,000 2,200
G 5,800 2,850 8,650
4) AFTZO04 : T - ARMKX| XS M7 J|= A+
<E 47> AFE0f-4 20 & o9 s (aRke)
dE AEEAT RS E 7l
121 %(2007) 400 150 550
221 5=(2008) 1000 300 1,300
32 5=(2009) 1900 350 2,250
47 =(2010) 2100 450 2,550
52 =(2011) 1700 300 2,000
7 7,100 1,550 8,650
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