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2H2 — 4H* + 4e”

CxHySz + O2 + N2 —
+ 4H* — 2H20

CO + CO2 + NOx + SOx + H20 02 + 4e°

(RtMe=S HAARS) (FLf Ma9 FIRSHY)

LHH D | & X} A= M| Kl
- SH)|IH Xl ERMADIM sz NI, &2
. oz saolz £A - HIgMAE
. 58 20 ~30% 50 ~ 60% - =2 F /0|
. HIDI2Z CO2, HC, CO, NOx, SOx =7 — F30
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B AUSHAALIE 21

Well-to-Tank Tank—to—Wheel Well-to-Wheel (Total n%)
(Fuel Prod. n %) (Vehicle n %) 20 30 40
Gasoline ICE " 88 18
Diesel ICE ? 89 22 20
Hybrid Vehicle ¥ 88 30 | 26
Electric Vehicle 26 4 80 : 21
Fuel Cell Vehicle 70 5 52 | 36
FCEV (Goal) 70 60 ————

1) Gasoline Internal Combustion: 128kW, AT; 2) Diesel internal Combustion: 94kW, AT; 3)Hybrid: Internal Combustion + Electric
4) The art of state; 5) Natural gas to Hydrogen

I%cl-lH g _
24| Co, =2
s 5= (2015) (9/km)
bz e |3 1509 / km 3002 / km 140 ~ 240
AQAE X 602 / km 25& / km 0
® =St (8 1,500 /2, 2015 3,000/ 2 ,10km/2) 1=
® =Dt (& 50008 /kg, 2015 2,500 /kg, MI&) J|=
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T Ol0IEEE ) HIIRHABEX

100% IS F: A2 (3H)
-7 5t01=2I =: 0.5% (302tCH)
: IR
CIR: 22.7%) - -
M| |qsmor) _ A= MK
Al : Plug-in HEV
% SRS
S| [Hrea:76.e%:
o| |(sarwen) ; C]& oZI
OH :
d JhEa A
=
2000 2005 2010 2020 5030

(5 636 BHH)

(Xt2 : Holden Advanced Engineering)

23 M 8o X UXl SXl S25

Ol0IEd|ES& EETH TS AT 25 d8
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e CCTP (Climate Change Technology Program, ‘07.11)

O X0l CHS ZHot 2 2l + CASl St BF3FM — A UATHIIKIC dE9E U

‘05

Learing Demonstration

Lighthouse Validation

Market Penetration

Commercial Mass Market

2005 ~
CA, 10% ZEV 2|52 ZH|

2011 ~
CA, 15% ZEB( FCB) ©| 2 0l /23

. e Cool Earth - Innovative Energy Technology Programme ('08.04)

ME0| MM, MIANQ SA MY + N0 TN U reovs) > FAHBHXK XINE X IISEE N

‘05

R&D Stage> It aclion Stag> Diffusion Stage

Mass Production

07

FCY 50,000CH
EH4 5000]

FCY 5000HCH
EF A 3,5000]

=1 —

FCVY 1,500THCH
EF-4 8,5000]

e SET Plan (Strategic Energy Technology Plan, ‘07.11)

TAHSMIX I I=EHS 2H (2000) —~ WY FF/02UH 3S

Il
fulo
OHT
re
0z
0l0
2
14
r2
5
I
H
L
®

LIGHTHOUSE | L CHE! Demo 213
PROJECTS | |(~100 CH : € 500 M

1
2b=G] ‘IH
= S e IV. 2kal A|StO 2 M XA S|

II. Demo 2t III1.
) (==UCH) (~2000CH)
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FGG), Commercialization'Scenariorf08: 06]

Phase 1 Phase 3 Phase 4
Technology Early Full
Demonstration Commercialization Commercialization
(JHFC-2)
= 2010 2016 20xx
Q
g Solve the Technology Issues
Z Contribute to Diversify
- Energy Sources and
o Reduce CO2 Emissions
©
whd
0]
_ Year 2015
g Start Commercialization of FCV
£ :
3 : — : : Period of accelerated
r4 Determine specifications of Begin building retail stations station building
9 retail stations
9
L
g Begin assembly line FCV mass production
% Note: Vertical axis indicates the relative slcale between vehicle number and station number.
=8 aS
kmmmmes T —
2008 58, 8 S&E A 124 Phase 3 =8t S& A 500H Phase 4, S&™ A2 Xt& & 2 A G}

2015, Xtk &M 1/10 Phase 3, FCEV ZHOHIHAl  Phase 4, QA &2 (1 0HH/4E/fit)
% 1008HCH/E QEAFAl 1T} 1/10 B2
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W 20154 853

al
x

Al =8 =

HEV AIE 29] 124 28 A\lU2I=E 43S
4 ) 4 )
201244 20154
S/ 2 OHH/
N _/ NS _/
HE X AR |A
(=2 0T [, XIS 2= Y, Il Mg X

J

4 )

20254

—
N

20184

=&l 0/ 3

)

0002HTH

S J J

0|5

A& : 2 0l XI2 (Department of Energy)

&

ajzt

e b

FT AIE Y
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2003 ~ 2012

AHE X 2IIES

. YR X010 4F5/23A1J1
=W F20UX EFE »  0.03%

'03-05 '06-'08 '09-12
JlENg P ASEE P AFIY X Sy
e F4l (250-1000kW) 400MW 22

o AAE (10-50kW) 807

10,0001

AR VXX (FCV)

A EXIHA (FCBus)

2013 ~ 2020 2021 ~ 2030 2031 ~ 2040
A EA A& SAAM XY
JISIHEO| &AM  £A0IIP} 2HH XA A|ZFAEAM
GISMX| WM MR8
SAHA 1,000MW
- AI2 2,000 7] 10% 15%
g

ATHS0HEX =2
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[V AR @ ASTMA k A =

=k
‘06’08 10 12 ’14 ’16 ’18 ’20

S| At %=X SPNPN;

e

HI =

ne

, - 2002.12 2IATHOH (2, B)
EC & . \ 4 & * « 2008 FCX Clarity 4173 2|2 100CH
FCX Clarity(07) v 20124 MASE 181 CHZFLA O

—FCREZa=E

o= A

. 2002.12 2| ABHOK (£, B)
* .« 2010 CH =8¢ 1,0000H/
. 2015 50,000CH/\H, $52+/CH

ERE

- 300iCH 28 & A& & (&, A, 8t=2 S)
L Y % | v 2007 EQUINOX 100CH £2 0| &
A2k AHA[- O 20205‘ —JFQEH:H éﬂjull'

GM

oH Lo o
o

| | (o]
(2] ATHOH) T

MO

- 100 0iCH 28 + (%,8H,78,4IEZ2)
¢ * v 20123 LB HESHXIX T SH
v 20154 58t 72 24 A E

DCX

- 300iCH 2& & (3, JHLCH
* « S&/SUVZ Xt& 0IZ3t
« 2015 24 =H|

« 0I=, JtLCH L =0IA A& 8Ot s
—— « 20044 2| ATHOH (H, 33J1&)
v/ 2007E 2| ATHOH (B, BIZHERAISIAL)

LI &k

]




B H0H-7]0F ASEXIA L 02 oy

® 2008 ~
— 0Hd] FCV (115 kw2)

I XEMICH FCV newze)

@ 2007
— EM FCV-II (100 kW SXHE)
- XX & FC-BUS Il (200 kW SXHHZ)
— |-Blue FCV (z4)

®
@ 2005 ~ 2006 v ZUY TUHR A
—- EM ATIE|X] FCV (80 kW SXHHE) [2006.08 ~ 2009.07)

o X XA FC-BUS (160 kw SX1HEY

@ 2004 ~ 2005 v 20| DOE A|H2W AL

— EMECV (80 kW) (2004.09 ~ 2009.08)
o AIIE|X] FCV (80 kw)
@ 2000 ~ 2002 + CaFCP %0

o QFUSL CELL e




B H0H-7|0F ASTEXIA L 75 B

SNt 35 oE
- Ol et = =5 &Y / = X AF
< J|=34d oS 2ot == E UHENHT 2% : =29 SOz 3 &0, XiE &)L BHEES
MEAHQ 2SIHE g MX| =Xt/ 2491 JHE
r G2 EXIAIAEINL - UTC Power r 2 E XA AEDINE (1998 ~ )
— 75kW MEIH A2 & XIXF (C00.11) - 80kW AZEIX H2E XXt (05.12)
- 80kW EM AHAZE XX (C04.12) - 100kW EXN 2 X XXt (°07.08)
- ATEIX A2 E XX ('05.06) - 160kW 2 EXIHA (°06.11)
r 2 RNEAAEDNE : 28 /CH0| LHEY - 200kW2 2 & XIH A (°07.03)
— 350HF AIAE! X H&Z (°01.11) e 2B 21T 2= ('04.05 ~)
r NEE BLIEHEAY B0 ('06.07~)
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MEHHIF A= AN AF=20004= — CaFCP 04 [2000.11)

2124 2000. 4. ~ 2001. 2.

ARHX|AAH 75 kW
T K BHA| AE] 3508} AFIHA
S 124 kph
7t&5Ms (0-100) 175 =
g5AHeE| 160km
oAd| (7t&ESIh 19kpl

— DOE AIE 2 &0 (2004.12)

Ha8d X 4548 Udtt AR

« —20°C OIOHIAM HAIS
- ATV =3 1,500A12t

- 28 Ho|Y = (A HY E Q)
- O OIUXIF A2 (320H) - '04.12 ~ '09.12
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)

Tucson/Sportage FCEV
Bl w,‘, T .:ﬁ

' 8
o 2002 v3mmn O
y Bl »

s GEN | (2006) GEN |l (2008) A GEN | (2006) GEN [l (2009)
HEEXIAIAE 80 kW 100 kKW HEEXIAIAE 160 kW 200 kW
SXHIAFX LiPB & XI (20kwW) =HAHIAIE (10F) SXHIAFX SIHAHMAIE (9.7F) -
AHE AHet
TSEHAIAE 40 kw/80 kW 50 kW/100 kW TSEHAIAE 120 kW/240 kW —
F=AMBAAE | 3.6kg @ 15C, 350 bar — F=ANMEAAE | 40kg @ 15C, 350 bar «
HHI(E8) 22.8 km/I 25 km/I HHI(E8) 12 km/kg <
g£Hel 284 km 340 km gsHel 380 km —
ds 85
A5 143 kph 152 kph A5 74 Kph «
tsds 182 = 12.6 = tsds 15 = 14 =
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=32l | 375 miles (600 km)

- 100kw2 2s5=22|oH s A ZICH&SS 106 mph (170 kph)
cHEIAIAE S8 60% CIZFX IS | 134 0F (100 kW)

« —-30°C & AlS AT HIMAIE | 450V / 100kW / 13 Wh/L

S5 9 HHES E5t XF OHRA &Y 2= 26  FRIn-line 100 kW, RR In-wheel 20 kW x2

A2 | Hydrogen (700 Bar)
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- Participating in Michelin Challenge Bibendum (2001, 2003, 2004)

CHALLENGE
BIBENDUM

/

Als't'a‘.' ol
A - | QY /
Lake ﬂa’&glom ‘
- Milan 4
Mantova
oo

& [Turin 8
France % \ ‘fx,
g x",goa (J' st
.".\.. ; \ Yy
onte Carlo

[France]

— 2nd Rank (Fuel Mileage 1st : 80 km/kg=~21.3km/l)
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BEstin GlassriechnologyinvichelinsGhalienderBibendum~2007]

——N
Warcnevw

CHALLENGE
BIBENDUM

Daimler (F-Cell) B A A A
Daimler (Hygenius) C A A
GM (Equinox) C A B A
Nissan (X-trail) B A C A
Ford (Edge) C A C A
Chery (Eastar) B A C A
SAIC (Shanghai) B A C A
SAIC/VW (Passat) C A C A

* Fuel Economy is calculated after driving 171.7km during road rally.
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HydrogenrBoadiourin NAYN08: 08)

- 18 = 3101 SAl &2, S0| &H (8/11 ~ 8/23)
- & : DOE, DOT, NHA, CaFCP
- &0 : BMW, Daimler, GM, Honda, Hyundai—Kia, Nissan, VW, Toyota

Portland, ME

T oy

Billerica, MA
ambrldge M
‘Hartford, CT

SN A Xpxb
L EA2t 2
- AXE|Xl FCEV (10H)

. DOEAHY Xt
22 22 F#O

Allentown, PA: New York City, NY

Ft. Leonard Wi olla, MO Jersey City, NJ
‘Washington, DC Newark, DE

Albuguergue, NM
Upstate, SC Fort Belvoir, VA
Las Vegas, n& % L Chester, VA
Smyrna, TN Raleigh/Durham, NC
@ ﬁ Chattanooga, TN Charlotte, NC
Los Angeles, CA Phoenix, AZ
Atlanta, GA' Columbia, SC
Madison, GA” Augusta, GA Alken, 3¢

Thousand Palms, CA

[Chino, HATCI SAEA]

http://hydrogenroadtour08.dot.gov/
O 2% 77
- 2822t Portland in ME — MA, CT, NY, NJ, PA, DE, MD, DC,
VA, NC, SC, GA, TN, MO, NM, NV, AZ — LA in CA
4,521 mile (Eéoﬂ?a 2,466 mile)
& N, Ols4 SEA 1238

|
Ol Of
pal
>
o
P
0{)||
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- %, DOE ATz M XIX} Fleet HIE =13 &0 (2004 ~ 2009)

5, LS. Department of Energy

/ Energy Efficiency and Renewable Energy f‘/--’,“:'.-._:' 3

INTERNATIONAL PARTNERSHIP
FOR THE HYDROGEN ECONOMY

- 1, A58 «8% FXE? =13 &0 (2002 ~ )

13N

M E AR ERER

Fuel Cell Commercialization Conference of Japan



B = DOE A% O=uE B

MXl XI1E I e Data =tH

=
g oM HE / B US)lE e
24
=]

J124:2005. 5. ~ 2009. 9. (54 )

A
g 2 :F 3204 (FIM 160H + FKM 16LH)

31 XIS, 9JH Il (ZHA 6)1)
930,000km 2% =

2 7o wom | xMm | FMA0) | [TRECE

HAAZUOLE 25 | HATCI 5 1 008 e s = E” Q5,25
(X&) SCE 10 2
BIELIOLE S5 | CARB 3 1
(MU E) AC Transit 9 1

OIAIZEE

(OHOFHH) US Army 0 1

3 XIS 5 714 32 6 7|




H =W ABEA &0 (X35

1. 712+ 2006. 8 ~ 2009. 7 34, Xt& £ 7

2. 258 300, HA ATH

b

2
=x=)

il 1 2
8 1 2
18 2 1

3. FABHA 8| (671 &7 AE)
H
H

=
-570 At (M= 1 AHF 2

4. NE NS =54 37 a4 X M=
S8 1201, KA 204 @ = : 270,000 km

37| (SK, GS-Caltex, 7tA&AD
1, ™ 1)

)
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@ +25H2: (A ¥ 2442
O MBAY (SK, GS-Caltex, 7tA B A}
@ =232 X WX BUEY AIY SEX|
Y\
(1% /LNG7|I|) O|G5;E*E—*.¢( 1=/ HITH)
D

Q |°4 CHXHS A (01

CHAH

108,400m3/hr SK (EH "*

i

0=
363,800m3/hr

.K\

St
1,030,500m%hr
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S| AISK AT WA

[12]
a8 S 135 ['10]

S EUEHSAI A1 (SE 300, HA 4LH)
(06 ~09] =Xt A=HXJAAE E

A5 M HA =X IHE
['06]

OOl XIE AE =S (320H)
(04 ~°09] =&/ 2EIX] A= XA}

ZdELOI A= MEUH &0
['001 REHH ™S X XIXE

IR MR 135 (AZEIX) Rl I
[o0] O
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128 ASMIIAIAH & Ol

g3Egy

P AS Y RS
=
TS

e OFA Ad (%g

L_L_ >

, )

. AMEN

=, DOE = H

% 500,000 FCEVs/H&

» 22 H A=l
* H=z 254

&I [2008]

2T [2015]

IEHTIAIAE L7

3,000 hr

5,000 hr

AT MIIAAE JHH

$80/kW (82 /1)

{0

$30/kW (322 /1)

SANSS

~ 120 sec

30 sec

AZ& M

Jpt

1] =14

0.7 g/kW (70g/CH)

0.2 g/kW (20g/CH)

¥ 100kW AIAEL J1E; &2 - W1,000/$
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Representative City Deployment and Regional Infrastiucture by 2025 m' ..h'

Ssparvhars B Esahi CFES ]

2 A B Teunimi
11, J
f}-ﬁn/% Dol
T iy
Hadare=

CHIRE "y Y WOMA NG

: 4 i (o “,Qm..‘...
Moo . alls = i FUDIC i8R0 -G%N A. ”1-1 e ST v o
e o e Highwey o
Source: Melendez and Milbrandt, 2007 - | A S SIARR IR Y um o=
[DOE, =AQZet2= AlLI2|IR %] [JHFC 1EHAHI0IAN S S22 12IHA EX] [HyFLEET & CUTE =28 3 X ]
O =200 5 3 HH &85 O =20 Oet+=5 3 &85 O 2 NG H= s2dM Z2 1E
12 ~'15: LA =5 54 . H=Al =8 XS - CUTEZZ 1 H0A HA &
16 ~19: SotF, S5 F2TA (538, 2A34, LI110F) TAO HEget 200Xt 25
CIEZOIE, gct4, Il. =8 U Al, =8 Ad A2 — HyCHAIN, HyLlights S Ch2f&t
OtS&tHEt A FCEV & S/Ald 28 &3 &
20 ~25: 8 FRA9 156% &2 . 22 XS & F=A0Ie 5
FLE, U=4,8H O Aas L B2 SH0ME

St. Louise, &2 1| OF s=AQITe 25 &8 (FCCJ ’'08)
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_ y
ajoja
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Al ol 11711 H00 0l X II
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 J|E2A =

- 2009 - 2010 -

P1. J|8)|=IHE/AS

- & NHRF
— SIAIRE AL}
— Q2 Feasibility ¥t

| SuEiEN

THA O Xl RD&D &k 2030 (O X 22l S Al

P2. \RIZBHHES

- N RS
- N8R 228y B
- oA AFNe

| SuEE2EM

- ARTEAIA 200
- ARNAHA 20
ZHEA 2097
- 3371# 34 2%
— Carbon Neutral HRIZY

|
-|>

- 2011 - 2012 -

B =AUS XA € AU L

THAEOfl LA RIAIES, 2007. 11)

P3. XA &EA

- I NE 84
- MY ¥3EE A9
- 2H O PYIEE

| NmEIEN

- A=fAA 1,0005/H
- ARWAHA 1000/4
- FAFHL (¥88TE)
- 33N 34 2%

- F2 kA

ED D
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- 2015 - 2016 -

P4. A\IZ&H/ S

- NZ g4
- 2288 24 FU
- BiF 3 12 NN

| Nuszoem |

- A=HAIA 10,0000H/4

- A=FAHA 1000/4
AL (¥8ATE)
grel 23

- F2 A g4 (HEH3Y)

|
-|>

|
III‘.>
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20124 20154 20184 20254 Hl 1
1= Ll i Vis) 1,000 10,000 10,000 120,000
IHEY St = 176 1,417 3,860 oZ 4,907
i S8 it 406 3,263 8,885 12% 6,396 % 2.302
UEEE it = 489 3,948 10,751 152,938 SATAS: 1218/
20124 | 20154 | 20184 2025\ Hl o
123 M0 & 221} xron/22) 01| 4 | 06| 51 | 28 | 322 | 238 | 3964
Ol MO ER A X Z 2 1t (Hton/2i@) 31 | 5 |383| 52 | 2146 342 | 2379 | 3,798
2 HIE & 21t (e g 153 2,021 2% 8,761
e T UM 21t (@) - 158 1,527 7.923
2Rl =
Carbon Neutral AIRIZ9| 21 — MIUX| XIE sy =2
M 2 A29 +AUSHXXISAAIYE 22 XY SA — FI1 {4 M




AL



