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Key Words : Hydrogen Energy, Fuel Cell, Electric Scooter

Under the global energy crisis and rising oil prices, the search for alternative
energies to replace fossil fuels is developed countries’ priority. Because of hydrogen
energy’s significant advantage, along with the involved entrepreneurs’ confidence in
the fuel cell development and the endorsement of the Kyoto Protocol, many countries
largely support this program. It is believed that the fuel cell has prospective market
ahead. The practicing of fuel cell has currently started the preliminary research on

prospective energy industry’s product standard and examination techniques.

Since transportation vehicles tremendously constitute the air pollution and CO2
emission, in foreign countries, the practice of hydrogen energy cells largely focuses
on electric vehicles, which is also the case in Taiwan. Scooter industry is our strength;
consequently, to develop high value-added and fuel cell scooters is right on the
momentum. The plan and preliminary research on the establishment of hydrogen
energy system and the standard techniques of fuel cells and scooters are to construct
the electric scooter related techniques and rules. This will assist at our country’s
cooperation with other Asian countries to erect shared standard techniques of fuel cell

and electric scooters, in turn, further driving the domestic industry’s development.

This project will set up relating technique standards about the portable fell cell,
stationary fuel cell, and fuel cell electric scooters’ capability, stack module, the test
and testing method of hydrogen canister. Also, the project serves to provide hydrogen

energy environment and replenishment standard with regulation or existing standards.

Considering domestic industry’s technical competence, the project will conduct
the testing of safety, durability, cell extension, system function, safety regulation and
the hydrogen supply. Meanwhile, the project will be committed to reaching
international standard, such as IEC or ISO, as well as to put our measurement
standard system on the international standard track. Moreover, to campaign on
international collaboration and recognition is critical, advancing the market
competence of our country, promoting later movement on the set up of demonstration

environment, and contributing to the development of new energy industry.

Consulting foreign existing cases and data is to map out the domestic campaign
on fuel cell and electric scooters. Automobiles are the main demonstration object
globally. So far, only EU and Japan have been working on the practices on small
functional autos and scooters. No matter what kind of demonstration vehicles, this
project is supposed to be moved by government agencies and entrepreneurs together
in order to gain the information of the testing on capability and safety regulation.

Then, the references for drafting technique standards and the platform for the industry



to develop products will arrive.

The demonstration program is not only to examine domestically developed key
components, system function, safety and durability, but establish efficiency and safety
standards as well. Additionally, the project includes the framing of testing institutes,
hydrogen-supply facilities, and education. Green Island is primarily suggested to be
the one of demonstration areas, after considering of its geography, closeness, and the

potential to cleanse the sightseeing island.
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Fuel cell power system
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beFw ISQ/PAS 155?4:2004 Airport hydrogen fuelling 2004 £ 9 * diik
facility operations
dv g b ISO/ TS 20100 Gaseous hydrogen — Fuelling stations [2008 & 11 * %

TR KRR 1 a BRI R nk www.iso.ch

2.1 BT AT Y H R~ R 97.12
3.0 AT § B IETE 985
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3.% K& CSA America = # (CSA America, Inc.)

% W CSAAmerica 2 & 2 & 444110 X 2R g v it X #rfrd § &2 R
L AP MRS o 2] LR 6 £ B R 73R8 B (ANSD
INF o B-ALEE S S ANSI F itk o drdk 4-6 fror 0 TR BT
# % T & W(ANSI/CSA America FC1)4r ¥ 3 5% L ¢ » % T
(ANSI/CSA America FC3)= i» 13 » @ & 2 2 WF 7IRE > H s Bj &
Pl R SRR YRR S e (CSAAmericaFC4)~ 3 5 22 %
(CSA America FC5)~ & #F ;8 %4 3 78 % % (CSA America FC11) % o gt ¢t »
TR A B Rend § 4 (CSA America HGV2) ~ #4L k si~ it
(CSA America HGV3.1) ~ #r & & # fv = # (CSA America HGV4) % & % 41|
TP HGVA ;7% 7 8B+ F afmdl <R 7 R § 2 4%
Kl e R4 B B sk & & £ (CSA America HPRDI)EE & 415K o

% 4-6 % B CSAAmerica %L 8 # &8 2_ 4] 2 %

ik ¥ Fi%
F_% AR T % |ANSI/CSA America FC1-2004 2004 & d15
R Stationary Fuel Cell Power Systems
3% v 2 ¥4 |ANSI/CSA America FC3-2004 2004 & R
i K Portable Fuel Cell Power Systems
CSA America FC4 ¥ Ut
AR R
Fuel Cell Modules IEC62282-2
CSA America FC5 f= UL Subject
L Hydrogen Generators 2264C % # 1SO
g ALE ]
16110 5% » %
CSA America FC11 fz- UL Subject
4 FF U4l 2 8 IHand Held or Hand Transportable Fuel Cell Power|2265
Units with Fuel Containers

TR kR - 1. CSA America 4 www.csa-america.org
2. I F Fene B 'Li"f 34~ FRAHER 97.12
. r’ /% ;,Jé"f%ﬂ ijﬁ';ﬂ" 98 5
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%4 4-7 # B CSAAmerica & # & 2 {2 2R

i F

CSA America HGV2
Standards for Hydrogen Vehicle Fuel Containers

b sla] 2 e — 2
el % g

CSA America HGV3.1
Fuel System Components for Hydrogen Gas Powered
Vehicles

hasy
)

(L8
hasy
-3;%

CSA America HGV4

Series for Fuel Dispensing Equipment and Components

CSA America HGV 4.1 Hydrogen Gas Dispensing

Systems

CSA America HGV 4.2 Hoses for Hydrogen Gas

Vehicles and Dispensing Systems

CSA America HGV 4.3 Temperature Compensation

Devices for Hydrogen Gas Dispensing Systems

CSA America HGV 4.4 Breakaway Devices for
Hydrogen Gas Dispensing Hoses and Systems

CSA America HGV 4.5 Priority and Sequencing
Equipment for Hydrogen Gas Dispensing Systems

CSA America HGV 4.6 Manually Operated Valves for
Hydrogen Gas Dispensing Systems

CSA America HGV 4.7 Automatic Valves for Use in
Hydrogen Gas Vehicle Fueling Stations

CSA America HGV 4.8Hydrogen Gas Fueling Station

Reciprocating Compressor Guidelines

" HGV 4.3 77
2009.9 14K 44
(REE RSN
2009.4 4%

SR 293

CSA America HPRD1

Basic Requirements for Pressure Relief Devices for

Compressed H, Vehicle Fuel Containers

bl

TR kR

1. CSA America % 4t www.csa-america.org
2. 1B AT F R~ HRARHE 97.12
3. L AEAE T AT 98.6
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4UL g4 R% % 2337 "1 @ (Underwriters Laboratories Inc. »

UL)

AaF R H o UL akiie st A B2 0G4 g % 2ieh o &30

e UL % 2R84 R0 2 R RIRFama® o E¥F - L9014 A5
AP G bR o UL < ¥4I MERE > R EE ST 2%k
P oo B A & # 45 DC/AC # 7 B (DC/AC Inverter) » DC/DC # 3 %

(DC/DC Converter)fe4y#] B (UL 1741) ~ 5 %8 o | £ (UL 2075) ~ & § &

)

4 B(UL2264)~ £ 45 0 541 % % (UL2265)% » 4ok 4-8 w7 o H ¥ &

£
7|

Sk

AABeIETRHEM KF ol € Bk TRLmNGELE
ISO/TC197 2 ISO 22734 S 4] 2 > W & B H N #-5 &
ISO/TC197 2. 1SO 16110 #13% & 4] %> -k & i3 &> 2451 * NaBH4-NaH
FEFkBAL - LFENBETA SRR P EBRE ™o * NaBH4
FOE S R R B o b o AP R RRWE KA Y TR Al
FAEN R T R PR EAAF R F X 2o (UL 2266) 1% %
EdlE P o 1 EH el Bk gk (UL 2267) 18 ) 2 d1i o

l
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% 4-8UL Wl g @ %2 |2 m%

Gas and Vapor Detectors and Sensors

AR Lund Hin
= R4 B (UL 1741 e R
Inverters, Converters and Controllers for Use in
Independent Power Systems
F KRG 18R B UL 2075 e AR

™
Ry
[
S
R

UL Subject 2264
Gaseous Hydrogen Generation Appliances

UL Subject 2264 A

>

2

% & ISO 22734

Water Reaction (NaBHy4 ~ NaH)

Electrolyzer Technology (7. f% %) dak s Y L
B R
UL Subject 2264B @ AR

UL Subject 2264 C
Fuel Processing Technology (%44 & 2 %)

% & ISO 16110
e P L2
R &

LR

UL Subject 2265 (joint activity with CSA America;
FCI11)

Hand Held or Hand Transportable Fuel Cell Power
Units with Fuel Containers

UL Subject 2265A
Methanol Fuel Cartridges (7 fi§ 724l @)

UL Subject 2265C
Borohydride Fu el Cartridges (NaBH4 ~ KBHy %% ® )

UL Subject 2266

Electromagnetic Compatibility, Electrical Safety, and
Physical Protection of Stationary and Portable Fuel
Cell Power Systems for Use with Commercial
Network Telecommunication Equipment

UL Subject 2267
Fuel Cell Power Systems for Installation in Industrial
Trucks

-
%

TR %R 1 UL

el 3 4 4k www.ul.com/dge/fuelcells

2. 1A B TRATE A~ HaEe 97.12
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5.0 A JIS B T R
2008 & 7% poAd PR RS 2 MWESRSEHE RS R e
PR g7 2 2010 2w R LG TR BATL L F i d SRR
o M- FRhend FEURA e 2Rl Jriep R
Ao FMT 0I5 EFIE 2P g 2o HEBHTH D DY 2 -
THET A e fehe NI RFOMEITD AER LR
Eg;ng;;zJ{;g;;zg;\.ﬁ P SITRESRE S B X3 12 e P d 2
B AT 0PI ARG TR BT FHEARS LR

BRI 12 RO P A S RE AR ol A 2 iR B R 1Y

\_
&M
&=

—

A da L AR 4 d o DT 50 B 4§ shenE i B

i
k'l

EB M AZGHTBRFE o

%% p A A 4 (METI) 2008 & & 374041 chd i 22 90 R 8 7 018
72+ % (Japan Hydrogen & Fuel Cell Demonstration Project,JHFC) » ¢ 3+
2020 & 4 A AR A A2 500 F %0 2030 £:F 1500 Fimc LA P A
@R RAERDY G A AR £H (2008 £ 2 iF 7 IE JIS
PR R A AR o

P Ao d NEERL AL T 4 (Phosphoric Acid Fuel Cell) & 8 % 7

o> ST P T ERERYORL T 4 e MR E 4%ﬁ?%

% 7 (Polymer Electrolyte Fuel Cells) iz & r#-8 A F ¥ 1t cndfad > »
WEAT AR~ R AHRE 4 & 444 3 PEMEC # 7 % Suenipi® o >t 2005
#£ 3 2008 & 4ad IkW 7 AT 2 LA R Fanigs o I FLE
it g7 74 2 74 (Solid Oxide Fuel Cells) » FIf % it c%rdh il » & p A Jc
FE7m B 2009 #Az#-H s on FEE AT R E o FptApt el
MR AT BRI F A0 Tidolr PEM § 2RSA D o p A%
R e RETIR 0 dok 49 P77 o
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%4-9 p & JISEH TP FFH RN

A3 5 £ piA
e JIS C 8800 Glossary of Terms for Fuel Cell Power 2008 & 1 5
Systems
JIS C 8801 General Rules for Phosphoric Acid Fuel Cell
Power Generating System )
, . 2002 & 1k
4% 50-500 kW E %k sudp g g ~ it Eirk A
&k
JIS C 8802 Test Methods for Durability of Phosphoric
Acid Fuel Cell Power Facility 2003 & 1R
. PAFC # T 3K 5 e A [HP3E 2 2
e A . :
gl o JIS C 8803 Indication of Phosphoric Fuel Cell Power
TR .1 . . 2
IR
(PAFC) Facility (nameplate information) 2005 i

PAFC % 7 3% % chir g 4 7

JIS TR C 0003 Test Methods for Performance of]

Phosphoric Acid Fuel Cell Power Facility A1
PAFC % 7 3% % chld ig ipl3E = 4

JIS TR C 0004 Test Methods for Environment and
Maintenance of Phosphoric Acid Fuel Cell Power Facility a1

PAFC % 7 3% % chah B o plid = 2

BRI
PR

(PEFC)

JIS C 8811 Indication of Polymer Electrolyte Fuel Cell
Power Facility (nameplate information)
PEFC % % & % 42 ot

2005 & 1

JIS C 8821 General Rules for SMALL Polymer
Electrolyte Fuel Cell Power Systems
/|- 4] PEFC # & % fven- & f

2008 & 1

JIS C 8822 General Safety Code for SMALL Polymer
Electrolyte Fuel Cell Power Systems
/|- Al PEFC % & & bien— 2% >4

2008 &

JIS C 8823 Testing Methods for SMALL Polymer
Electrolyte Fuel Cell Power Systems
/] 3] PEFC 3 &% % SLeiplzd = i

2008 #

JIS C 8824 Testing Methods for Environment of SMALL
Polymer Electrolyte Fuel Cell Power Systems
| 4] PEFC % £ % Sendp 8LiplE 2 2

2008 #

JIS C 8825 (EMC) Testing and Measurement Techniques
of SMALL Polymer Electrolyte Fuel Cell Power Systems

/] 4] PEFC % 7 % Suerip) 4o & B (EMC)

2008 =

64




A%

i R

JIS C 8826 Testing Methods of Power Conditioner for
Grid Interconnected SMALL Polymer Electrolyte Fuel
Cell Power Systems 2008 & 15
T 2] 3] PEFC # % ki 3ienf 4 2 & BipE-

o+
=

JIS C 8831 Safety Evaluation Test for Stationary Polymer
Electrolyte Fuel Cell Stack 2008 & 115K
% _¥ 4] PEFC § # 2% 23705 PR

JIS C 8832 Performance Test for Stationary Polymer
Electrolyte Fuel Cell Stack 2008 & 115K
Z_¥ 3| PEFC T # et pl#

JIS Draft Testing Methods of Independent Operation
Detecting System of Power Conditioner for Grid
Interconnected Polymer Electrolyte Fuel Cell Power
Systems

T i B en PEFC 3 Tk Svenfp = 3 17 01 Bk SLip3#

JIS Draft Standard Load Pattern for Performance Test for
Polymer Electrolyte Fuel Cell Systems =
PEFC & Sl iy BlifetR 2 § 49 &

F ik ¥ i 4 |JIS Draft Testing Methods for Solid Oxide Fuel Cell
PR

(SOFC)  [SOFC # % & sLermplzd > 2

JIS Draft General Safety Code for Solid Oxide Fuel Cell
Systems IR R
SOFC )k $te— 4% > 40

N

Power Systems #l 2

JIS Draft Performance Testing for Solid Oxide Fuel Cell
Power Systems #l 2
SOFC 2 7 & Suend iy B3

TR kR - 1.www.fuelcellstandards.com

2.1 F A BT K%~ R 97.12
3.p ~ FCDIC

6.9 Bl it YR s iR
g3t @ApEe 2 SR A Sd AT o H A SHERAEERT
Booes SLXRLRERESI Y WG ME A RED 2RE GRS
T AR TR RA RN T AR S 4
RN T R RF L e R R

T
E’h% _él ’ "E'_%‘«%?F—L% i E@—fr#p 24 ;;;q E 2 nlﬁs*ﬂ'g &g\‘ I1SO

T
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TCI197/IEC TC105 i%-3% 85 - o

H2ISO / TC 197 & st it Hjisd | € 1 ivi &4 ¢ 5
HRECFETRTRERZERECF L ATEF 0 8 IEC/TC 105 2R 7
BE R ¥R Fd S BATRG S R F AT EF o p 1985 &
GB 4962 & j & ™ % 2L RALE 5 0k - ¢ Be G 20 &5 M4 itk
Bitehffpg » e FHOFEFFAR X 2R T ~ 4 F L TR
@3 g adplES 'fr';};tﬁh’:u—l—f:ﬁ]?i]ﬂﬂfg'frf’ri%ﬂ_ﬁ- v hed 4-10 41
Ao d MEBEECELRE 2 RE L HAREL R € 2§ E A e
AR dads o ¥ RS A E 2 aRERE L > PR AT R R
B3 &2 »RpE A PHEREAOVPTZEE > ¢ BT+ 2pp
TAMECE AH) S FF 2w TRk S AR

RECRIGE T G L AR SN ST L m ey S
BNTHTE T T H B?;;j;p&r%# TET D TR H PR

RIFFEARFE AR R ARG HAE f R B L R LR

% 4-10 ¢ Wi &g ¥

= % rPZF
GB/T 3634-1995 iF
GB 4962-1985 @ F & >PgERAE
GB/T 7445-1995 BA N BRE oA d
GB/T 16942-1997 THFIEY FH-4
GB/T 19773-2005 RRBGIGHR N E L AE TR R
GB/T 19774-2005 KT R E kAR R
GB/T 20042.1-2005 R R Ay o R o=
GB 50177-2005 3 F EEARF
GJB 2645-1996 it E T IR R
GJB 5064-2004 KR fEHE X 2R R
GJB 5405-2005 NI A
JB/T 5903-1996 KT fREE R
JB/T 9082-1999 KR EF] S KA -E
QJ 2298-1992 M Y ke %
QJ 3028-1998 R E B R
SJ/T 31458-1994 G AR RERE Rk AR

TR kR ¢ RRE PRI o AR PRI
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TR & AR TR RE AT

T A FnE BB e RFMER L AL S
Mo~ §ehd Aok o 2T M F { S # B ~ PEMFC 5 it
Pfomf Aty & JF < < P F FERAL 0 RMLF PATOR TR 0 T AT
Mg PR AR B R TS PR R
i 2 R EARAE R P B R R (T AR pE
RA SRS R F R RS N ER R B AEMER S
f’F%@@W%@%ﬁ&i%@ﬁﬁﬁﬁ@ﬁﬁﬁ%ﬁﬁﬁoipf
WH G PR A B BRIk e £ 2 ¥ otk
e B I s BT AT PER IR R £ R he S
e U ERFEOBFRRE TS PNEEAE LR LT 0 R FH
PORRT AP ERAPF R A SRR ERE N R R T F
Pt foo 23 ARRDD Lo SRR E R D

4*»

\

FABC & 2 fh eh% ol f 8 e % 2 fold it 2 2 o f 8 e
AR TR e T T RBWTS BT B RRERAT
AIrRAEF LA F PRI BYRIFEEASEF 5 0 3
4_SOFC~DMFC~ 2 PEMFC = * & - ®p 37 5 £ 7 ~ "3#)’1% PEMFC

=H

shptiefes 3@ 4 0 & PEMFC (iR Z 3 & A = i > 2 B CNS 2
dARe B FA LY o FI AR R RO LG IRATERN A F
BARAEE MR RPIEETR Y DT L FEFLRET O e
AR ERE o g EFERET G PG AR RF R Yy B B

R gL o

g

Flut oo A RP £ R &2 PEMFC ~ DMFC & B £ 2 B~ p 5 0
*h o i AR > BFRG eV TR BRI R
CRME R Pk SRR & &ma’liﬁgﬁ}qJ—wwﬁm’ﬁg{ﬁW
LG AIASET AF-RT R TR & 3C T+ A& 0 3 PEMFC
{r DMFC it jirfh % 20 4o { R0 &2 5 W E4F LW E e

p o IEC % T R 3 MRS RE LY 2R R 3D

67



@ﬁﬁ%ﬁﬁﬁfﬂﬂﬁfSMEwM%ﬁoﬂﬂWéiﬁéﬁﬁé’
FRERRE DS BRE It o T AR R B o E R s
KB FEREBEY TSI M A G TERESRE o d
IEC/TC105 1 £/} fep s & A4 £ T # R &80 REEEad] 2o
Flt SRR et For 8 T3 E o TAR SR TR T ERE - B
FRERAE Y22 F Sl BFER > FLARERENEE 4

T oo P BRE R g 2 Y o 1T L VT s R AR Y
g B F o BAR B BT A R - B I ] 4 L2 FE R R
Hoo 2 PR S T ERET L AAROTR SR > PR TS T
W E3C T IASTHEL RARBEEETE S BLY KA EHA
R RF AT F TR YR AR R R T B

\\\

L &

A¥
&

.

4o IEC62282 e 457 ¥ A BRI W £ 4 e B % 22 6 ol o
Eé»

TR IEEIE

=

|

Fae gad g 5

»

%4 [EC il i » #2502 T4 % 22 G PPy 1 B B d 5

AR RnE R - R (stack) BHEY - A SR
REF VR EE CRF AR F Mo AP ER RS

Mewt e e & T3 #3 ) o T v 4455 | (portable) & ¢ > $F4
(2 ) enp 308 F & 5 BB DERER S (el b~ F MR b
TR R B ERF)IRDFNHE A Lot A g D
(e g ~ R F 2 > LREAAFHEMO)E G ~ # 2% ~ &R p s
R @ 5 & e f Wenp G) e 246 A0 Ak foie
BT G CNS chdy > ( FIARASFELELERET P i
Tl UL A qI* ot - A BEPBYEAESE R RS RE -

V- pEEAILDLE Adcr BRP ERAF A D ST E AR
(1P T2 ¥ o 52 2 fﬂﬂwéﬂgﬂmy{w&’ﬁﬁwﬂéf
fe 4ok § 4 & 0 4opt ] 2 ONS B 7R85 204 (R @ 2 Jba)
BRES FEREOLIE c F R R AR IP P ARgEERT - K

BEAE - 7 FAEF & PO R S 7 drie s EHET R P R



ABRPE > §F R & F Ah o
B R 2oy

"'O

W“Y

P FE-EFXLPME 2RFARE

P 2IReNE R BV TS FERB e GF AP ORI FRER P A
SR EF G BTGRP MR AR RO A STIER R 5 2
AR EET B CSIARR T R o FIt B AT AT R BTR BAT 2R -6 4
FH A SRR R B AR AT R B RS ReE R e b
EFAEE RPN EEFRGEREF R EERRITOTEME 2R
ABTREBERLUEPAIAASLEY Eo oo AR F BT 0 FE A R
TABTWERET A P B 2 B RELRLE220p o

BPp i F SRR EEL 82T ISOLHE W FHE 2EN HFIRFRT AN
é%iiﬁfi’ﬁﬁ—ﬁ%ﬁ%ﬁﬁiﬁﬁ’%%?%inﬁéﬁiﬁﬁp
TALENEREZ - o ARMEIEE T R o A 2R E TR

T_oohe L T E2: A “—r;% P ) i L 5 (Enﬁ @Bl e 2R B B 4t

Wh o~ FRRER P EEFERBNA RERB) PR e

WE A Do MERGA BT UB R A T A%~ TR B I(EMO)

oo BB LB MRS Y F A R F R )T 2 R

TR R e Fp o p A & oF WARE > 4T

431% F #Hps

i%ﬁmﬁﬁé“ﬁﬁ?ﬁﬁ%ﬁ?ﬁ%ﬁwwa,

TH LAY ek o 8 BT RS A Bk R

I RA SRR o s i G AJT 0 THMA T KT

@£°%¥?l%%@%v*#ﬁwﬁ’éﬁﬁ%m&$£$@*7%o

Bt Bl iTw  RIFAYXLINARIFNMT - > 65
PHA LT V- SR BT ERIRPT RN AL T TS

Lz P fpdcehid B0 B4 F N5 A
g s Rl TRGE Y e F AR T B B IR gk
F s gk cnde B A o
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PFaflr 3 B al @ BB QgAY LA N
B kiR o & F i EE F L AR v R E RS
T#}%fﬁﬁfﬂ?"‘ﬁ@ﬁiﬁﬂﬁfga‘ﬁ—’ﬁﬁﬁiﬁ’#&zf%?i? e SRR
@%Jrhlpq FEh AR L AN T kiR R BRIk 2INF F h55% o
Lot 5 AR LAT SR 2 AN b AT E B D BRI e A A
N L e T L EEL T ES SN
WARFROBETLEF o - R EE R T - SRR
CO2 st e (e b is i T Rd » 35 H A, CL R i o
2 CO2 #c g A Fj rkeh) o % E] L e h R AR ] A ]
% 50M3/hr & Skg/hrs @ d -5 B & F ¥ 2 BT A iR R o

=g

B2 o
nNs

s iR s § % g 20 R0
IR SR (e T E T B SR o S

PEEY NS AIRRL F R E AR AT REL B2 RSE

A\
o
&
F_&
S
\L‘L
=B
Y
4
e
-1

BRI METRADEIFSRETL 2 2 F 7

g L F R R RBUIR  BERALS $
o3 it 4 | in% 21

ER RN ER
oW H T 2GR

KA ey RREARLE 2 R
oF EE AN EL FP B E W% 2
OiLd XA R NEERF
1.3 F e i 25
(1) & : (1.013 bar and 21 °C) : 0.08376 kg/m3
(2)r- %4 (1.013 bar and 21 °C (70 °F)) : 11.986 m3/kg
G (74 =1 (1.013 bar and 21 °C (70 °F)) : 0.0696

(4)rt # (2 R), Cp (1 bar and 25 °C (77 °F)) : 0.029 kJ/(mol.K)
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(5)* # (T F ), Cv (1 bar and 25 °C (77 °F)) : 0.021 kJ/(mol.K)
(6)¥ 4 A (1.013 bar and 0 °C (32 °F)) : 168.35 mW/(m.K)

(7)%+%&#(1.013 bar and 20°C) :LHV=242KJ/mol; 10,800KJ/SM3;
120MJ/kg ; 10,244BTU/SM3 ; 114MMBTU/kg

(8)51 L 4t i : 0.017m) £ F B ALV g o 4o b BoiE hiiciE

-~

R4 B RGBT R R

Q) B A B R ERT 0 RR B 4T5%y o £ LA
FUF fechiew g lde i s e b 1559%:mk B I > A2 X 1 B Figer) o
BHF kg BRI o & S60-580CRI § p (7R F oo ensl ko d
FRAEIG AP BT B E F R RR SR F E 5l dede

S

3.6 F iR g

EF 0 RRAMIET AR TR T i E T g T

FlER AT

(D& F et £20 3 F 4213 5,007 » FIt P VG A 4T §
AL AU e A

QFpFcE R 5 2§ 37 B Fltd § @ Hiea ELRR
& F 0 It iATRF > A 500-1000 eIt SRR o BT Sk o

() § Uil B 2 0.017mI > #T& i 1 i B M GRAL R T
PAT LR R EFIRERRE

(DR 2 PR R DRR

(5)% B+ | R EcHA 4 o
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W4-26 & FomBalt -3 e BICEIPNZE

3.4 F pneni B FR

(DB FiRaBS AL Folafsgang o

Q)ER : 4%5) 75% 2 4 § + wm,;k,‘)i;pa%] 15% 31 59% Ryl
P R R o e 31 Nk 0 A S60°C R p % o

(B)3lwrEk t 4Bk Vi R BT ERAL P ¥ L3I
e

(DFcgic 4 B 0 MR BRI E F R iR

JERTHECT

i%?d;\#glﬁ};%ﬁ "Q\-”;E'ﬁ'#"é‘ WILE A LI LRRE o od

/|

Pt B ST Fl A SR E

F_k

4-11 #557 » e H @ 2 11 o 5

PRARTL AL ‘K%
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£ 4-11 L BRBFGUT R

Bk A A FEIKEREEBEOLE

Table 1 Comparison of on-site hydrogen generators

PEM Alkaline Methanol Natural gas Ammonia
Electrolyzer electrolyzer reformer reformer disassociator
Deionized Deionized Methanol & Natural gas & .
Feed stock water water & alkaline| deionized water | Steam Ammonia
Waste Alkaline CO, CO: &
Material No waste water €O & CO: Hydrocarbon N:
Purity 99.999 % 99.9 % 99.99 % 99.99 % 99.99 %
. O, CO, CO,,
Impurity 0z, N Alkaline mist | ©0 CO» Ne o podrccarbon | M
Start u Prompt 30 min 30 min 2 ~ 3 hours 30 min
P P required required required required
Operation . .
range 0~ 100 % 20 ~ 100 %
Deionizer .
Maintenance Deionizer Errosion & Deionizer Catalyst Catalyst
corrosion & catalyst

AT EF R4 E S LA BEE G

e RHER AR ERF BT RS LT A S

(NG) ~ & i F i %(LPG);‘ H@ holFe ~ ¥ '}jg_‘gﬁ » ik

~

FRARE SKER AARE

Process Flow

Water

W4-27 &§ § £ 2 Frs@ingg




“fﬁf SBid MELRATEROEHAE RS G F A A o drpr it
&~ F CRLE ERRAE W
o B IMIFF RN L LS RIHFEFERETRA FPE

.-‘3__./1» wuijg l%" J‘f{]iété&‘g ;

o Ful BF(H) Ler B e KE > TR a § 2
gl B LY -

o AFAIL i TR R A AFNE F 2

o Wit KA(PSA): M iES2 4 F >  ZHEBHMCATRY A A

- TR BUER S € KR AL BB F( Pressure Swing

Adsorption, PSA ) » 15 it * » ¥R & PSA {6+ £ 99.999% -

()£ 2% & # A4 F P (SMR, Steam Methane Reforming) :

=X

Wi

o REWM ML FEFESREZ APFRE A BT
2R F(NG)& i i 7 § (LPG) 5

—

0%ﬁﬂﬁi%ﬁ%ﬁﬁ’%&#§ﬁ%iiﬁﬂ%@éﬁwi)
é‘ K$ ’ ﬁré’béféﬁﬁg'kﬁ‘igé' I 17 %

?-ﬁ; HC@‘“F@lﬁi Té?’7},"§7‘f«- zk‘ﬁmn‘)”’ﬂ]rﬁ_@au_ﬁé‘
Tt BB BT & $ (Total HydroCarbon)t & e =
o TR RERE ERE

oRF AL I MG S L R F 0 TR AL BT % &
whz Wik EFER RFFErTFERE

oi £l iz I T R AMEFIRF E I BT Rl R

RAg o5 RRRE V2 F VR

0 it A 47

1.4;

mE B i i (Activated carbon): * e (b ) 2 H
oA i 4P E

m~ 3 & i Jp(Molecule Sieve) @ #* 3t sy a2 m A F F 48
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def o F R AJLN PR

’

/R £ 5N e 5t i (Pressure Swing Adsorption) : 1 * B £ sT ekt
.Ifgf‘ﬁ)l"@ ’ v},lif«]-;”g\_%ﬁ‘ , ﬁ@@g; 4 X%
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F 4-27 4P 4o @ BT RIS

% % # B 2009 | 2010 | 2011 | 2012
Frde & obiE 3 e 10 9 11 10
ERRIMERFY CFHER 30.8 37.5 51.2 59.5
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(2) TOYOTA FCHV
Toyota i€ * p TR FHF B R T # B T L5481 T8 234
Ef 4 o Y CO TRIFAEZH kit
F L kR The JHFC Organization, JHFC Official Website,
http: // www. jhfc. jp / e / jhfc / jhfc. Html
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STt AR 4 R
PR LR e 90 kW

ST N TOYOTA R ‘e
— xR iéri’ RN
3 FHREF
B OF ® R AL

(2) NISSAN X - TRAIL FCV
NISSAN X - TRAIL #4342 % # 4 & 322002 & + - ¥ i i R 730
PR TR AR RSB s > 2003 E4r A RTE ) T

2005 &+ - 7 e NISSAN p @ € 3 e en 378 4.

EI

F 4 kiR © The JHFC Organization, JHFC Official Website,
http : // www. jhfc. jp / e / jhfc / jhfc. Html

W 4- 54 NISSAN X-TRAIL FCV

146



k%

O pAEE D,
# 9 X - TRAIL %43 74 57 &
4 A E 2005 & L -
T3 4,485 x 1,770 x 1,745 mm
A 1,790 kg
FEEE 5 BRE
T T 150 km/h
(7 B pEA A2#% 370 km
FESEBES I F S S
5 i il 90 kW
4 280 N'm
FIREF A SR T
WORR 90 kW
PASE TR
Y BRERE F

Ik

% B G5E % (35 MPa)

(3) Honda FCX

Honda FCX ##* p ®Wen?fl 3 & a2/ FRE AT M T —

20°C> @ & 72 e i 4 g 3 2 o

147




74 kiR © The JHFC Organization, JHFC Official Website,
http : // www. jhfc. jp / e / jhfc / jhfc. Html
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(4) Mercedes Benz A Class F Cell

F L kiR The JHFC Organization, JHFC Official Website,
http : / www. jhfc. jp / e/ jhfc / jhfc. Html
Bl 4-56 Mercedes Benz A Class F Cell

A Daimler AG
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(5) GM HydroGen3
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F L kR © The JHFC Organization, JHFC Official Website,
http : // www. jhfc. jp / e / jhfc / jhfc. Html
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(6) HINO FCHV BUS
#t % Toyota ¥ Hino & EF g el g8 1L » ¢ * % 2 Toyota
VERR R s X PR RBIAEN DR MR RETLEGT R
Penfhic o T L pIRE B il 0 A E R R R b R
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b e

F L kR The JHFC Organization, JHFC Official Website,
http : // www. jhfc. jp / e / jhfc / jhfc. html
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(7) Suzuki MRwagon FCV
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: The JHFC Organization, JHFC Official Website,

http : / www. jhfc. jp / e / jhfc / jhfc. html
® 4-59 Suzuki MRwagon FCV
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: The JHFC Organization, JHFC Official Website,

http : // www. jhfc. jp / e / jhfc / jhfc. html
W) 4- 60 RX -8 Hydrogen RE
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(9) Ilwatani %8 » e A 2

F L kR The JHFC Organization, JHFC Official Website,
http : // www. jhfc. jp / e / jhfc / jhfc. html
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a9 4 ABI ATHR AR

a3 WRET AW IV
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LR 24V 250 W FRE R A F YRR R 0 3§ A AT B e 3RA R
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: The JHFC Organization, JHFC Official Website,

http : // www. jhfc. jp / e / jhfc / jhfc. Html

W 4-62 WHETH mH
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(1) ML %

JHFC Yokohama - Daikoku *c & =t ;
JHFC Yokohama - Asahi v & #k ;

JHFC Senju 4c & =t ;

JHFC Ariake *r & =k

JHFC Kawasaki *v & #£ ;

JHFC Kasumigaseki *v @ # ;

JHFC Sagamihara 4t & # ;

JHFC Funabashi *v & 3t ;
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e BEEE | fse | e
' L3S :
£ 6.6Kg 60 1o "
FiTER 30~60 C a0 800
Rgi‘i‘:ﬂ“d:‘;ﬂiﬁedﬁ
20 Air [humidified) 400
e TR A 10psig(max) o0 | L T‘"‘PE"M"”l’W"?“- 0o
o0 100 00 00 00
Current, A

(2)40em® (F 5 f#)F # 4 e
PRk

oF LT H AIATH T (100~800W)

B

0% gFANT R

i

5

oF T i A YR F AT
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% 4-44  40cM2 (F Red f8)7k

2R.#:(36¢ells)

iR iﬁ%l IR R 24V %0
RS L 360W tey
Bk & 540W N P
< (cm) 13.8x12.5x25.5 || = Tt
g BiE: i F

S
£ 4.9Kg wl
He (T8 R 40~70 °C '

50 |

:fﬁ’ I/F@ 4 10p51g(max) 00 .

.
__ﬂ_,.r”‘;.
.
.-"'f
..
e .
+
Reactants
Mz (humidified)
Alr (humidified)
Temparatura: 60-707C
15 Fi 25 30

700

| 600

| 500

| 400

| 300

| 200

1100

Pawer(w)

(3)150em’ (5 s & #4)k 4 5
F=) 13

#RIATE S (1~12kW)
s

oKk T

EHCETP AT LS E

“.l
5“‘

% 4-45 150cm2 (F Mo #8)°k

Raastants:
Hz{humidifiad)
Air (humidified)

Temparature: 60-70T

B0 100 120 140 160 180
Curent, A

H.$.(36¢ells)
P ”’dﬁj R R 24V
ks ﬁgj dvas & 2000W o
Bt o3 & 3000W :::...
2 ~} (cm) 18.5x17.2x17.6 % 20 1
se 5y "
£ ¥ 9.7Kg .
FITRA 40~70 °C S
e TR 10psig(max)
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APIRAITREL ~ F AT R 2T BF R Bk

¢ 5 16

cells @ > F o & 5 40cm2 > sy * & § (2slpm) & E1&s &k

ZF (Sslpm) > 7 R B ITE AT R AORE A SRR 4 4T 0 B

4-79 #157 > F T AR B & 35T Bkl R B Foa i Se R
<o H T E d A ApIRT S TR R 45°CS55°C (B 4-80 2 B 4-81)°35C

sl (TR R FWATE AR B 5 0 FI AR AR 0 g F A @A keh

PRI EE R E R R RS

BT (45°C/55C) 0

BHFEBETHHEA LB £33 % MEA BR

o ERE S B b § R o d B 4-82 ¢ 7 e Renfhan vt

FRIT @50 35C 2 it B B 45 2 55°C 0 i ok F LR Y B

TAMRBE TR IEITR

5 5 4 E N -
B2 BE e TS L

—

BT F B

H»EBELHE 150mWem?2 o
18 120
I
14 o= 1 100
§ 12 ¢ 1 80 % ——35_No Water_IV
S —
= 10 g —&—35_Water_IV
s 160 o o _
~ 8 r i —--35 No Water_IP
§ 6 4 40 8|~ —35_Water_IP
%) o
4 F
1 20
2 L
0 0
0 5 10 15
Stack Current (A)
W4-82 35CHKEERT T AMIIRE A 3R it & W (Anode: 2slpm-H2

/ Cathode :5slpm-Air)
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18 90
16 80
14 70
% 12 60 2 | —+—45 No Water IV
g 10 50 % —— 45 Water_IV
£ 8 40 |~ -45_No Water_IP
§ 6 30 § -~ —45 Water IP
4 20
2 10
0 0
0 5 10 15
Stack Current (A)

W 4-83 3BCHITHERT T A MARE 7 4o /B2 it ¢ 3 F(Anode: 2slpm-H2 /
Cathode :5slpm-Air)

18 90
16 80
14 70
% 12 60 % —4&— 55 No Water_IV
g 10 50 2 e 55 Water IV
£ 8 40 |~ -55_No Water_IP
g 6 30 £ |-~ -55_Water_IP
4 20
2 10
0 0
0 5 10 15
Stack Current (A)

W 4-84 S5CHEITERT T ¥ MARE 3 4 B2 B o B F(Anode: 2slpm-H2 /
Cathode :5slpm-Air)
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18 120
16 %
14 100 ——35_No Water_IV
< 80 = 45_No_Water_IV
g 10 § —*—55_No Water_IV
i; 8 60 & |~ -35_No Water_IP
ER: 40 § < 45_No Water_IP
& 4 - 55_No Water_IP
) 20
0 0
0 5 10 15
Stack Current (A)

Bl 4-85 # RI/ICEARTTH A R P8 & S F(Anode: 2slpm-H2 /
Cathode :5slpm-Air)

18

16 P
~ 14 ——35_Water_IV
i’ 12 % 45_Water_IV
‘f:; 10 § —*— 55 Water_IV
E 8 £ | -—+-35_Water_IP
é 6 é ¢ 45_Water_IP
- 4 i —e—55_Water_IP

2

0

0 2 4 6 8 10 12
Stack Current (A)

Bl 4-86 % 3 ITERT™ T4 34 B2 (i & B (Anode: 2slpm-H2 /
Cathode :5slpm-Air)
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R S P IS S TR RS S Y LR,
&

Tf—
b
oo
i“;
i,
m
:ﬁ

1.4 3 Bl B od M oy P2
B-Spsig 2o F F WA FHET AN o JI* w2 R I R RREE A

FoRE O B REEET

G

1 < 1cc/min

I£4& < 5cc/min

A Ar-k < 1 ee/min

BlERE Y

BIEIE R % H]Z_
FEi < 1 cc/min. <1 cc/min OK
f£4& < 5 cc/min. <1 cc/min OK

#Fr-k < 1 ce/min <1 cc/min OK

(1) ‘=3 5ipls
fir =2 LA ERTHBFL T R G H TS

ERFE I TERFS TRELFRERZIREF L -
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(2) SRR s Hi BlE e

Plot 11 442 7 12

i BIRARET P 2 M R

160.0 400
140.0 35.0
'\ —
1200 et N0
S
[
.. 1000 i 50
5 800 p—" 200 2
s ] 2
=800 . ! 150 7
— |
400 : 10.0
I
0.0 | - Cr urrent 50
TTTTTT— — Voltage
l:}ll:} ] 1 1 1 I:III:I
0 10 20 30 40 50 &0 70 &0

R FEIE

Time, min

AT A § A 60A pEL grok )

Cell Temperature 60°C v R L 60°CE2C
Anode humidity 100% R.H.
Anode stoic 1.4
Cathode humidity 100% R.H.
Cathode stoic 2.5
Min. flow rate 0.25 A/cm2

PRI AR

T pF R s
(0]03Y 1 min

15A 20 min

60A 20 min

75A 10 min

90A 10 min

120A 10 min
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Plot2 : L% TRE A LHT Ik B A

R R e I i
caler AN

=t o il ere e 0o T T q
23 R NTED A0 I0M I o7 1500 EEH N
LK 100 it W L0 e ARSI S5 AL b, ) i i
R o I e B e R ) .7 {70 R T S S ST RS 1K)
Tidig ceat] cenimes] R BT Ln : :

Uy B H H f
anrr e Ar o A Ao AT N 0N 10 Tr

Plot3 : 2L # H T L&A i B OCV, 15, 30, 60, 75, 90, 120 A

10
P T T Y Tl L TR . OCV
049
0 LU LR R PR T L LT ML L i
' , L] ™15 apms
RO 7 5 5 34 S8 3 3K MELE 5 3 I 36 38 i
e [ ] L ] -
Eogp 2o e 8 e s % 88,0, "a 8 ,"s u : 60 apms
# 05
= * 75 apms
_G.‘ 0.4 13 Apms
03 P R
* 90 apms
02
0l ® 120 apms
|'_|: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

02 4 6 & 101214 16 18 20 22 24 26 28 30 32 34 36
Cell Mo,
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PR T a3t 1009%6RH.PF > T i F & T SR o

T o N A
Open Circuit Voltage (OCV) > 950 mV
100 mA/cm2 (15 A) > 825 mV
400 mA/cm2 (60 A) > 725 mV
500 mA/cm2 (75 A) > 700 mV
800 mA/cm2 (120A) > 630 mV
Cell-Cell Variability @75 amps, 2.5 cathode stoic, 1.4 anode stoic

Specification
(Max V-Min V)/average V <10%
RIS %

T B TR R R 8
Open Circuit Voltage (OCV) > 950 mV 963 mV
100 mA/cm2 (15 A) > 825 mV 828 mV
400 mA/cm2 (60 A) > 725 mV 732 mv
500 mA/cm?2 (75 A) > 700 mV 708 mv
800 mA/cm2 (120A) > 630 mV 636 mv
Cell-Cell Variability @75 amps, 2.5 cathode stoic, 1.4 anode stoic

Specification Rl E

Max V-Min V)/average V
&173641685y%1709 ¢ <10% 7.1%

(4) J’L‘}l SRRt L)) é‘

BRI ILE A F HitE slpm Pressure drop (In. H,0) %3
30 53.8 =0
60 107.6 8.30
90 161.4 35.98
120 215.2 60.89

MG TREREL? o s izdp TCONS 14386-06 — =t L ¢
= "TCNS

FRIEE L T R AR PREEI RE Rk

14386-03 # B i# F E% 2 | PIFEEF I 5 4eid (2 ik45 T CNS 14386-04 4v i
BIFRED TRAT(HEE B) Rikdp TCONS 14386-07 7% pF T it ij 42

Miy RSk R ) PIRE ] sk rikdp T CONS 14386-05 st it 4 &
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RERE NIRRT E R ERRSE R AR PREER
DR AR R R RS TR RAIN 2 B - REFRITE
g, kFRA

N

=

R BRI Y DR PRIE L RIET R A

km/h 4
5 TS
4 h{'
P o £
GAFIRE C N lkmi o BRI £0.5 s - mATREBTR 2 [T _//
A 1 g
WV ikm/h Lg
1 2 3 4 5s
3
max 50 i - T 1
|| L I I
40 I T {
i | |
; l 5
307 —1— —
| 3
| 5
1
20 e — - \\ —
W
- — — - .'
10 i i | i1 ‘\
7 | | YA \
0 1 _— l - i — | - ._}\_..J.J_p
0 10 20 30 40 50 60|70 80 90 100 |112 ¢
8 | 57 36 6|5
A |- i
B 4- 87 %k PIRIE £ @
Z 4-46 iF PIFIFEE R
AT R #0F  Hi i s 0 W 14 {'E 1RF 1) B ]
R _Cm/s?) (km/l) (s) (s)
L . 8 8
. -f 0.56 meax( = 50) | =]
R — | max(s5O) |37
4 -1.56 [Il_dk(_fu 50)~20 [N
) ___._‘3 L gty 20 36 . 101
________ 6 i 090 20~0 6 107
L1 S8 A ; 1S LY

HEEN m, SOkm/h # L 50km/h 5E % 17 5 er* 50kmrh ﬁuﬂ{%ﬁﬁuﬂﬂz

GNP R 2 B LT s (ZES IV.S) -
TAEETRAAFER D (ZES V.0O) kit ¥ T B /1 RIEP
CRIE BERIEE Y T REVET S FET AR PR (o2

T #/FC Scooter) P3R4 » iR E A dr2 S H Y FRET F2
Bl id B RFT ORI St B SR R R D ) BeBRTS
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P M2 e A v B AT g AR S gL 0 2Bk

# 7 ZES V.0
e ok il o LT A BT A | BT EAT R
o4 PTG B f PP, ’ f P, ’
i Zi# 81 km Zi# 39.8 km Zx# 100.8 km
‘ it 52 km i 33 km
i 44.72 km/h 48.5 km/h 52.2 km/h
26%30 m) 5. 81 sec. 7.31 sec. osec
fe 3t 10°@10 km/h 5°@10 km/h 11°@10 km/h
%2 0. 02 kwh/km Z:# 0. 05 kwh/km Z:# 0. 05 kwh/km
FE T (1.17 g / km) (2.22 g / km) (1.34 g / km)
(#32) %1 0.050 kwh/km
(2.67 g / km)
5 E AR 24V & k| 5 i 36V & & 5 &£ 36V & &5 iE
B R T e | B IR R s | R
"o fARE (=1.8kW ;100g & )| (=1.8kW; 100g & ); | (=2.5kW ;150g & ) ;
@ # 36V/10Ah % # 36V/10Ah
WERLAT S PE | MURGE G M MR G HE MR G A
i M3 — 48 M3 — A48 M3~ o 4d
-0 112 kg 151 kg 116 kg
EE

1. %3 45 11 30km/h {7 5
2.1 J5 CNS-14386 4p Bf 1528 B[ o
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AA K I 7 BAEI AP AR T S (ZES V.S) b

NREFPEEREL B PR FREL TR TS &
BTAAFEE A3 (52 THS/FC Scooter) 5 e L2 BT &

ZES V.0) 51 > 28 e s 4

()% 3 4 #2 (ZES IV.5)

o i SiT B FEAR IR SR
(3% "5 —? F‘é‘ &

o u ik 4 i TR

ot iy 4 RE%

o TRPFL F TR

Q#E# T B AF L84 2 -1 (ZES V.0)

o ' (T B AT IR %

oB. B i K%

CRART e

oty i 4 %

oTHPEFL F ) 4%k

B)#pla b g P4 &6 4 882 (52 2> % #/FC Scooter )

A AT RGN A ER P E e TR T A
RIS EFRGR BEREETRITL AR 2

ok B ¥ Fipk
ot i 4 Rk
o i LT B FE AR IR B
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oI PEE F 45 5

464 F & FHRFKRFF RDF

FEPHDT 5 - BUBEAPRL Ee D0 L EF g
PRIk o PRRANFTL LB i ged £ £l B

o Ea F R AE s E s m Al IR F I F ot ARA M
RS ko By S o M F e ens & 237
?m—‘v—/t'i‘fl%ﬂ"%‘i‘:'\'Fﬁg*ﬂ’%’l ll?;“:ﬁ_%ﬁﬁfﬁ%;i%&

GoPYBENRSF N EITE LR g VG BR ;ﬁkgg 7
HEE Y WE NPT e R Y GE o 4 E 4 kil o
FeFe ovmg P Efor BEXZ BREINEFSHM et e
Flechz ¢ -3 hmBFAERE - Fa adpe +Z§F ® IF PR
Flfeig@npprgdF P> ¥ 3 e BERAPIF S E v p o~ AR g
#
CFE L s
(O *4alei
MPERZE T E @ ang 2§ (H2 5 75%, CO, 0.5~1.0%, CO2,
24% )iEdEF M fRLLS B 0 H2, 70% 0 CO 4 5~7 ppm, o 4cEE
AF B WS e F> 85% c Tk Bk d
200L/hr(Iph), 5001ph, 10001ph,3000lph % 5000lph » i&46 & $k (7 e 5
AEIRVEREEL FHREBEIA LTS Vs REE B

v g
©R A CO b 1%L A AL R F T RL Al o 3

ms,\

¥ T E AR B IRE B e B YR 1 SR R R Y 5 A g e

gl

- IR BRBRLF R B EME o T BE
RS A - A S T E 4R TRk 4 A 99.9959% 0
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& »CO<lppmed *tgs Wcnid * » 56 & ¥ (TR 4 A 1.0~3.0MPa

TR g B4 @ 20 0.1~1.0 MPa ©
—&[ﬂ" ""r1+ ’:~E' =

- BAAEE BRI BT LS R E
g B - BEREEoAL RS 1000Iph Sz £ I B

RIVERE DR R f ﬂ—éﬁ’iﬂ’-‘ﬂ%‘%ié«ﬁﬂ%ﬁ%ﬁ.ﬁj*
5L=0.005M3 * %7 35§ % & # XK K F S E L PFV<0.04 (P

EFBANMMPa ZEEZOV HE R M3 G HE o B
R4 5 8MPa> P 3% d e 3 3 (TR 4§ 3MPa> F]p % ik d
T2 FTERIFRFUMPLRAKPNTE A FHERA 5 3.0MPa
ST 0 i R 3F PR AR B> V=0.04/3=0.0133M3 =13L - Ft 3535
i E A 30CMH hitd £ 02 Z¢ K h oo w2 B E 2.0 B
ERA hf R 1.5 Bp Rt RFESK o L 4e T R R R
T HAL B ITRA F_1.0MPa & 0.9MPa BF >

9~10CMH > @74 TR FRF B TXAKE -

1«111
._\_

- i sp m"‘#—lzm/? AR
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BEEEHILE

FLiEE - OXD

& #[E » SRR

Bl4-89 F§=8- d@Biines

Bl 4-90 #= g &4 e (10mmIDx400mmH )

2HEAUEEHBRAT 2GR
Fa =P R [ A ARG XA L 2TRE AT o™ 977
()& § &% (Hydrogen product) : 70-72%v/v with 3-7ppm CO

(2) & =t (Size): 40cmDx20cmHx60cmW for 1M3/hr unit including
CO-removal andBOP

(3)# 7 (Material ) : 6061 4£ & £ (aluminum alloy )
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AHE & (Wt): 17Kg

(5)7 % 44,42 £ (Total methanol consumption) : 630gm / M3/hr
(6) & 5t = 359?] » (Net energy consumption): 2992KJ/ M3/hr
(7)CO2 #2x & (emission): 866gm/ M3/hr

(8)#4 »x & (Thermal efficiency): 85.9%

(9)& # 44z (Hydrogen yield from methanol and water): 75.8%
(10)#k 1= 8 & (Operation temperature): 100~260°C

(11)8 ~ 3 i¥ & 4+ (Max. operation pressure) : 0.25MPa

(12)% TR 4 PlE (N2 Pressure test) : 0.6MPa
Fa2PRP2 M2 AT BRAEF 2BEFTN0T 477

Bl 4-88 £ 3 & £ 311000 Iph 0§ 5 AL 44 £
2r Fj 17kg B¢ - T EERE 2 ABRAOEE o SR AP ITAME
(<0.25MPa) » P 2% & FEH 47 & F ehF BAA %] (<0.5L=0.0005M3 ) >
Fl A K gk ff 0 PR V=0.00125<0.04 > 7 B> % R F PR E KL
P S = % HERFTLEDFEFIPNIKA DG EAoBT 10 AKA
EETRAL BEWERE(BOP)A A mAa g%t - A msEEN (K
B2mm) > ARG tE VEREFL -2 REE HE LT CO
BB BRLEREBRFEET - (ME O R489) BT R
B2 R EmpRE~E (hg B490) S 3EE o P £IRFE
BED e 2 GEE o UREERE FET R TR o T
FEF EEREPGE 24 BHRTRA ORfRIER 0 T FLILEBE 0 F
W 700 IpM E R ez F HFRERT 0 T ahd FRRE R
ISO-16110-1 #7& F i LFL/4=1%n& $121 7 o ¥ i & Zone 3, Class I,
Div2Gr.B en1 (F B & R WA * S F o RT 4 KHF - Fi %
PE PR R R R A T o G

AR RS N ARF R R o Bt - BAEARBEDRN R 0 d R E M A
FRE R £ e it S 0 F R RS S LSRG 316 7
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Bk o FIOF R A LG RRR AT

] 4- 91 1000Iph ¢hff 5 4| & & # j@&m

L
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W 4-93 1000Iph # % 4§ #ed & oA -2 % P22 BOP L4

3R R AR B R R

%iﬁﬁﬁ%@@%ﬂﬁiﬁmﬁﬁM$»gggg§gﬁ@%
Ef e

BB 4-92 5 % T 4 800lph 1A & § 0 A
SET R G ReoFHRE L F ¢ CO eha £ A 860hr ¥ 4 MIF Y Sppm 0

860hr ep|zE ¥ > MaiF 3% p

ko ik S P RREY EFARETE CO RRPETUR F R AW

EaRFen? BRI F AR TR M PRRRIE LTS R

BIRIEL 0 FETR 4-93 TR 4-94 chig 5 o

B4 g 7 SppmCO ehad F RArg &2 K 5 o 2 4pvgpe

Weh% 3 CO hi FREF bR T BB T B @B T it

TRAOREFRIARE > BT EE jedr g hCO H2p

e
ﬂiﬁ%@o$&i¥§§%@1’%ﬂ?%ﬁﬁm?@#%#i

-
gm«._, i e S VP SO R e L T PO
gm
, woom e W e
W 4-94%aai & BT RRRE
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o 10g ] i i 500 i T R G
Time fbr)

Bl 4- 95 # & 4 CO kA o€ T A Rl

28 — —m— Cylinder Gas 1:75% HZ 25% N2 + 40VAP HZO
Cylinder Gas 2:75% H2 25% CO2 + 40VAP H2O
1 4 Reformer Gas 1:350LPH H2
- &~ Reformer Gas 2:500LPH H2
26 - 2 . Reformer Gas 3'TSOLPH H2
/ .5'|‘ “— Reformer Bas 4:1000LPH H2
Y
24 - .
4 v e
£ ) N
D 22 - A
o . | Y
@ A
= J A
g N 204
20 4 -, g A
= &
= A,
1 o &
] F Y
18 A
A
B e I A B S o IR S B B e
-2 o 2 4 8 10 12 14 16 18 20
Current(A)

Bl4-96 7 Ficd EHWPETA TRETRAEE (1-V Curve)

160W loading test

A0

38

30
£ .
i 2 [ r—————— e L e ——y
i

14

(1]

5

] i 100 150 00 50 o
Tie (mins)

W4-97 Hekd £ (200Iph) T 700W 2T # T RAE R R
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T
WALkl 3o L AfRA S & R

FE PR R 2
FoowE RARF O AoF L g nF R MY
R

Bk ek s B S B4F e PCB-Like %42 %

B VARRE it s R it el g
BB Rt o & BT
oA o m Bk el

Bl e dp &

25k b g en i

4R %

AT PR E A 2R R
IE R FRFHE B

B AAP 0 T4 % HE PP RE £2 ISO-16110-1 ° 574 & eh
SR S RIRTAL S B EP A ARH TS A G

465’5""'07fiii‘)’1 JP LR A

# 3t (Stack) » 4K
& A LT 4 ks
# 3 (Stack) % ol BB ORALT B R ® (Module) #7

-2 (Module) Z_#-%-F & 22 (MEA) » i& * #UR

A S M

o iT 5 T s 0 B 1 "White-Box" & %
*H S HEEH

/J VU}"{}}? || 41

% 4-48 H LT AAE R

SR CELLINI Apollo Triton
< < (mm) )1(;?]()%)"55 (H) 115(L)x50(H)x55(D) | 120(L)x100(H)x87(D)
T g 2W 16 W 50 W
TR # R 1.2V - 1.6V 7.2V -9.6V 15V - 20V
£E 68¢g 468g 1567¢g
g Methanol Methanol Methanol
H2PowerChip™
Modules

1 6 10

T =

iR [l
T RE R [ ﬁ‘

6= 5 i P 1 ! I

232




(1) A5 "BLADE"

A5"BLADE" ks st4 * H & T 45 3% H2PowerChip™#H- 2 #7 % = >
BEFEREER ST S (R T SHASET > AR AT R 5
L4~ Bl dpissr PDA % -

Nt

(2) A25 "Cube"

A25 "Cube" s #5 — i fhz 8 TR AR P RN BHET S ©

-

am%’\%&ﬁ?ﬁﬁ?@%ﬂﬁﬁ BETA AR # Ly

& 5o 3R A25 "CUBE"st 3% &7 [ $7en a1 o

.
=

(3) A50"BRICK"

ASO"BRICK" s % B i * £ 4 LN @Edadd gr o 74
vl m Bk e T ke gk R HE 5V R PER R FL R o
ASO"BRICK" A % B KT8 * A BN %57 F R* EH -

£ 4-49 kT H ABnA S

NS A5"BLADE" A25 "Cube™ A50"BRICK"

. 150(L)x25(H) 280(L)x130(H)
4mm) oS 169(L)X210(H) x190(W) | 0w

R R 25 W 50 W

R 5V 5V,9V, 12V, 19V 12V, 24V

£E 300g 4kg 1567g

TR E -5°C ~45°C -5°C ~45°C -5°C ~45°C

R ingle Trit Apoll Trit

P— ingle Triton pollo riton

;‘4\ ,:‘:fl‘.» o /

¥- 2 w#:}g!’a&ﬁ;rﬁ\#\i’ﬁ A% > Y EARBITNEE B
RARB 2 EEF R 2472 RAVE xA kA FiE 2 L8 2 Pl HF2 i
REFERD R REGREY RREA S TEPL L IC

=4
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A EBAE e

E i
Bt RPAFRARIE

A R i Antig o &

NMILFLEE 0 ¢ 2t 98 & 1 U ik
LETITRFHEEY A R FRF kAR

Pl = R % -

RPLE D Tl P 2 R KR ks
FEF O TR

4.6.6 B *H PR T b H iRl A 47

1. H-Power (100W-PEMFC)p|:& ~ 47

H-100 %43 (B 4-95)%d4 Horizon 7% 3+ @ig » 4RspHEd §
7 A R Y D R B g
B2 B REF P N BELFFHARR AL FH T

y—b

&m F# £ 28cm?2 o

BIET R MR E e Ba BIEEE AT 0 & 4-50 5 H-100 2 R EE 0 7
)3

% 4-50 H-100 2 %t 2

Type of Fuel Cell PEM

Number of cells 24

Rated power 100W
Performance 14V@7.2A

H2 Supply Valve Voltage 12V

Purging Valve Voltage 12V

Blower Voltage 12V

Reactants Hydrogen and air
External temperature 5-35C
Maximum stack temperature 65C
Composition 99.999% Dry H2
Hydrogen pressure 5.8-6.5 PSI
Humidification Self humidified
Cooling Air (integrated cooling fan)
Weight (with fan and casing) 950¢g

Dimensions

14.3cm x 10.9cm x 9.4cm

Hydrogen flow rate

1.3 I/min of hydrogen at maximum power

Start up time Immediate
Stack efficiency 40% at 14V
Controller 250¢g

Low Voltage Shut Down 12V
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Over Current Shut Down 12A

Over Temperate Shut Down 65C

W 4-98 H-100 % T # 27 W

()i 1 503
G RIET  F AR E D R IR 451

B 25Ty 0 B 4-96 5 HE L2 &R fidy o

4 4-51 1 HI4

Voltage (V) | Time (s)
16 300
14 300
12 300
10 300
8 300
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A —&— Fan_No Water_IV “
4 —#— No Fan_No Water_IP
— —& — Fan_No Water_IP 20
2
0 0

o 1 2 3 4 5 6 7 & 9 10 11 12 13 14
Stack Current (A)

Wl 4-100 H-100 #d # A 4cBIEE TR %7 FH 2 FR2 B d R
(Anode-4slpm H2 / Cathode-No Fan /Fan Air Supply)

18
16
14
~ 12 —~
= 3
= =
% 10 g
g g —4— No Hunidified_IV DE
g —— 40 Humidified_IV E
2 6 —=— 50 Humidified_IV «
—&— 60 Humidified_IV
4 — =& = No Humidified_IP
=~ = 40 Humidified_IP
2 — ~% — 50 Humidified_IP
—o— 60 Humidified_IP
0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Stack Current (A)

B14-101 H-100 £# £ d § 74 BT IR /BERT2Z A4 A
(Anode-4slpm H2 / Cathode-Fan Air Supply)

2. Ultra Cell (RMFC-XX25A)B|:# 4 17

Ultra Cell Z RS2 2T H AWl p  HA RS *20EH 2
TN TR ARIREE A £ A5 XX25A(R 4-99):8 17 T 4 Ay R

BRSO MASNE - RO BERE {17 T BT R Lape
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% 4-52 XX25 ¥4
FUEL CELL SYSTEM
CONTINUOUS POWER 20W
PEAK POWER 25W
VOLTAGE 12V to 30V (factory set)
STARTUP 20,0 minutes
DIMENSIONS 59" x9.1" x 1.77 (15cm x 23cm x 4.3cm)
WEIGHT 2.71bs (1.24 kg)
COLOR Sand
OPERATING TEMPERATURE RANGE  -20°C to +40°C (-4°F to +104°F)
HUMIDITY 0% to 95%
ON/OFF CONTROL Membrane Switch
LCD DISPLAY NVG compatible
CONNECTOR Standard military connectors

FUEL CARTRIDGE

COMPOSITION
VOLUME
WEIGHT (FULL)
(EMPTY)
POWER CAPACITY
DURATION
STORAGE TEMPERATURE RANGE

L Y
1} Z_

[
\é_

~5.,

v

KA
S4B

[ 4-100 %
LRI

4 o JEE 2 (A H N IR R

FIRE éw e R
B 4-101 4 %] %

H

-

BAHFH13W # 5

2FE REw

=3

TR

SF b R TR 726V 2T 4

Methanol (87%) and Water (33%)
250cc

12.1 0z (345 grams)

4.6 0z (131 grams)

180W-hr (15 A-hr @ 12V)

-9 hrs @ 20W

-20°C to +60°C {-4°F to +140°F)

35 17cm2(12 cells) » #-H il 3 s

CZ PN o YLRIGERE AW A
I ik S S S AR AR A T ) IR S
R TR
PR B2

=

Tt TG

RETRY G 9.5V Bl s

CBRE L5 55mW/iem2 e
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XX 25A
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2 16.6 o
S ~ |—=—CC_IP
165 4
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£ 164 3
16.3
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Stack Current (A)
Bl 4- 104 XX25 7 3 7 # .‘%:}1#\ 3T A
3. Smart Fuel Cell (DMFC-EFOY 600) gz 4 4748 2
Smart Fuel Cell % RS2 2 B HE Bl a s i nflldpm HA
FEANVHSEIBESTREE R R TREYFERTE
4% /?in“ﬁ; = 3’5"1""]%’{, EFOY 600 :& 7 s i i qu:“Av\"} » H o3 ;i’ﬁ.,ﬁi.
4o 4-53 -
#-EFOY-600p 7z 2 B 42 g s ey p2 272 FERZ
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3
Soo AT P P2 g 2k Bo ff S

90mW/cm2 -
% 4-53 SFC A& m=## 4
Performance
Product EFOY 600 EFOY 1200
Rating 25W 50 W
Charge capacity 600 Wh/Day 1200 Wh/Day
(50 Ah/Day) (100 Ah/Day)
Nominal voltage 12V 12V
Charging current @ 12 V 21A 42 A
Turn on threshold* Upat < 125V Upat <125V
Cut off threshold* Upatt >14.2 V and Upatt >14.2 V and
lowt < 2.0 A lou <2.0A
Required starting voltage >108V >10.8V
Quiescent current requirement 15 mA 15 mA
Methanol requirement 1.1 /kWh 1.1 I/kWh

Compatible batteries
200 Ah capacity

241

RIFE > B14-102 5 65°C2 75CAR e Pkl i & 2 e vt g
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2 BR(OCV)4 5 12V(19Cells)

35 cm2 5 ¥ B H

IRER S o) SR (R
FHE L

EFOY 1600
65 W

1600 Wh/Day
(130 Ah/Day)

12V
54A
Upat < 125V

Upart »14.2 V and
ot <2.0A

>108V
15 mA
1.1 I’kWh

12 V rechargeable (lead-acid or lead-gel) batteries with 40 to

L
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Stack Current (A)

W4-105 23§ £ -8R #EARA65Z%2 75°C2 Hat ¢ s (Anode-1.5stio
Methanol / Cathode-2.5 stio Air)

14

—&—— 75C_1.5stoi_IV

—— 75C_2 stoi_IV

—8—75C_2.5 stoi_IV
1 2 —8— 75C_3 stoi_IV
— —&— — 75C_1.5stoi_IP
— —— — 75C_2 stoi_IP
— —®— —75C_2.5 stoi_IP
— —&— — 75C_3 stoi_IP

—
(@)

Stack Potential (V)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Stack Current (A)

B 4-106 T A BERATSC » * BRSO E 2145 & 2 (Anode-1.5stio
Methanol / Cathode-1.5 2 2.5 3 stio Air)
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% 455 RIRPET A B HFF R

[tem 1997 2002 2007 2012 2017
Gross Domestic Product (bil §) 8304 10470 13850 17550 22250
$ fuel cell/mil § GDP 3 8 13 36 148
Fuel Cell Demand by Market 42 85 175 975 3300
Electric Power Generation 18 36 80 450 1250
Motor Vehicles 3 13 33 105 450
Backup Power Supplies neg 10 25 200 600
Military/Aerospace 21 22 20 35 100
Portable Electronics -- 3 10 130 700
Other neg 1 7 55 200

7 kiR © Freedonia Group, 2008.04

LER ?\T*E‘-f’f AR BB A2 7y a“FK LT
Fofrd AR 8T A R T S e B S AR R s
ABaT lEEIL v P A K FRAREE LR o MR
MR e AR ELEE 2 R LERRD 752 8 » 213 b is- @
(the last mile):rFg £ » )j}‘q\g FEE VT BT HE L D
A G P GO A R T S R RR R e U e
?%ﬁﬁﬁ%“ﬁ%ffﬁ$” ERNEGEES R R L3 S SRl S

BT E O OHERBELIE A

BArs B PR ERIEE 8 A KRR s Bk R >
SHEERERR FP s SHFREMHET AR SR LB AR
T aigg o

ARAECEFASL WG M e L ARPEEL S 2R



AR A #£€%§3C¢y%ﬂ?%,f
AR B o F R

» R E B i
L L RN IERE- Y-

*E‘s“‘“‘
m

Flo Fpet et 2 T @ F o 2 R R S B RET o 2
3ICHFL LA FeEEFaRAE SRS YL LSRR
BT ABEE 3
Ko WZEENAEAE B TR ERRB IR B ARED F
BPERA FASM B AR AETFIH 3C T A&

FWE TSR T R R M ARE - TR T RE T
u%ﬁnﬂ%?mﬁ PR E 2 PR AR R 2 R e £ B A I

L R TR LI AR R S o

(@]
EH

TR R E o ST e § 2

245



4T RPRE R PHTH RELE A G

PALE RN AT LEPD T PTG AP FRAB R PR TR
ﬁi%*%ﬁﬁﬁig’ﬁ”ﬁﬁ%%ﬁ@‘%?@%ﬁii%mﬁoF%ﬂ“
T 41 T 4 € ¥t d Pae B 2R 0 R - HIRTE R R UG

RV TA REPD MR ST o
ATL PR A BBE R* L REL RN §
(1) F:98&37% 12p (%2 ) 14:00-17:00
(2)% BRSO 2P 507 §RE (S NERL3EL)
(3L y#HE = GANE R e RERTT R
]34 WLANNE: i SR AATS: 1
(O)RFHH 1 LTI R A ¥ e §
(6) IS O | S ML AR
(M= Y S

L. ¢ Rk A

P g ER-

14:00-14:20 | 3% 3|

o AERTR R A F GRS €

14:20-14:30 | 2 A X% 2EE/5
14:30-14:40 | | 7 %3 G R b

PR e 2 SR RIRE MBI SCBT I REHY L F

1401530 | TRCASO M ip b it | o pid R 3% £ /R

AL S T B D B 2R B2 A B faAT 7 PR P o Ik R
15:30-15:45 | AR READ R ER ) HE iﬁ TRE TR

A0 MR R Sl e
o | EEORR AP IR TR TE AP
15:45-16:10 A 5% e g
16:10-16:300 Q&A

246




LRELS H D R R R §
(DF AR hoie = 5 B 73R & IEC/ISO B'E #- 2 ft

A pHe PR ER/EYT (MBI BT k%

Pl )
(1AL ~ PR TR Th D D SRR MRS

AHEA R RIGT S B AR R (MR 4B R R

?ou)

PR R AP A ST o MR B 2 o At
FY NP IS NREE R bW et B e R R LG B
RN el - S KRS LY A E LT e I
BB Ad Al (HBEg- AT BATEr s fix
ALTVRA 2 PR F AR NAES R R MR R
e NS0 s R TR EEFF OB ARy TR 5N

L

£

AL KR A B R TR R SIS B E T
SRR o R o AL EEAERFT LM AN
MR A - L SN om W d dEe R 3R AR

BN IS R RS R T T AP D >~ HRPE R R

FOPEFER ORI Z AT PR > BRI ARTARE TR MR

hesy

CFE Lo

247



5.4 B R 7

248



472 SAIREERE R
A 1R~ BRI

NAPETE T ERSEEL A AR

AR 97 E RGASRERE L AP FFE S E > e
RS EARR T ELREAEAH AP HERARR S A PR
B NS R E AR 2 AR R 2 AL RS
HE RBEEH -
2P 198 & 06 7 29 P (-)
BoEh SRR A (A e 1B 48
4.3 FH A EAIEEAE R R M4 L B &
5.8 &R
=2 i 2 S F
09:30-10:00 47 7
10:00-10:05 AR R
10:05-10:20 ¥ F R
10:20-10:30 5;?:1 fi;’;ﬁ i %;&QZi;@g L
10:30-10:50 LED % p *F P 4% 2o g S48 ~ 4 p| L
10:50-11:10 03 B % ET)
11:10-11:30 LRGBS A SRR R T
11:30-11:50 B4 F T kA S KR
11:50-13:30 = ZEBTRET
13:30-13:50 AR T A SRR S R R
13:50-14:10 B R A AR~ R RIPN
14:10-14:30 * LOETRET)
14:30-14:50 A B SELT R R ALE AR R R BT
14:50-15:10 SR AR
15:10-15:30 R E A SRETIR R RET o
15:30-16:00 R

249




250



hA ¥ s o K PR P ER
AT RFE  SHRPET UAEC RS EL R

LAV EAZL A

-
3K
=
Pl
X
i
v

w e

~
[
i
hpas
=|

(]
~=h

AN
o
w

W %
ThD kR FIATEE
S5L2RAEFRERR

P g LR Pow PR EIE R RR < 0 ¢ 3% Ballard ~ 2135
W B SRR S s A g2 P M RBNRE s LR S 4G S
F'% M MEA #4= Ay 4 T EEH RN Jri— PR 1 B> A %
G RTEEE P A AR LS R S AR
MG 2 vt $ T A D P TS A a0 X IR R
FEwE REE Y LR R 4o p & 9 JHFC ~ % @ o0 Hychain
EhPE RS A S FEEFRE
S13FRHFF B ik

pae B AR FITF H O APM & i B U TP PR A 0
Tl os Ap g chE AR @ P chFEHRE L & 2 ISO & IEC & 4 »
BRI Rl SAE ERa o~ o PR RPN RAPM R REE AR
B WF A RETF A FIRCNS R L -
514 ERERETA % 2AE

EABERHRS ARG RN VR dod § T RE O F
Epy LU F R FR AR FHRRDE S
Fanid BREFR eI L S s B4 ¢ 35 IECHISO & UL
IR R 0 AR RRP - G TRAR R 2 P DRAE - g 30

251



ARFIE R GRS ARFERESNNAS P Te FAR BT
CNS 28 §8 % o
515 8 % F%E

FR-pP A wmPHY AR dpT AT R &
Tk gk Ak 2 B SR A B RE S A
FhERYAEY -

f’?“—l—%‘l"zil—\ Ehvaxtom g %Qfeﬁ

¢ chHyCHAIN 3+ % (] 214225 2

T
i
3
g
=
El
sl
3
(L8
M
o En
@ (i}

HRom feiE ) o
5.1.7 %23l 4 Hprg B

EF0P CWERDWETE PHFEL 2 24 PEMFC -
SOFC ~DMFC > Js* 4f ¢ 2 it & ~ #F LB 3C g+ - ¢ W

/|

=l

LG e B R Vi B0 9 3t PEMFC & 2 dRft & 0 SE R
¢4 & ¢ 44 PEMFC ~ DMFC ~ SOFC» 1 & 5 % § 4% 81 3C & * -
PRER S D o e W RS T B R RT A

R R R D FEed AT A PREE I & E B B

FIae o Apy Seh T REE R iﬁ}m%%% A A P
oA L B APK R R 0 ¢ 35 1SO TC 197 #2 IEC TC 105 %

FIHRE TR e B8 SRR E 2 CNS W pIRE - @ S M A

T OB RS ¥t E 4 %%%7 ARRE R T 8 B BAoWl E s
BAsE o G RO MARE > AR R MR R TR 4
erl,g—ﬂ LR L o
522 4 & N HRH LA A KA PEH

AL E A

EATCFEREIPN & G R TR Rk g Y
2

7\.’?;{%{ ——\,L% _&r.LB ﬂl}f?%}& J;L,}l fg?dfh

F\**
(=i
s
=
% I

252



IVE:): éjﬂf’ﬁ?ﬁ ?: m]l‘?.]f]’i;-,] I Ap B §a l.,h;),;.,}l:ﬁ_. } _é’z
ﬁ#ﬁﬁ«,é-r#, Fd e H g% A H 6 Ak A Sl g 2 R g
B oo S IEAHB T AL h S BT AR 3C AT R A S

523 RPEE I N HRPTH AHRS

~
=
Y
3e

AR ENBEEI S M T FE AT E I HRAA O FET
SR ACE R A Pk R U R KR T ki £
l_&]ms\ﬁT#F FZAFFFA L ARG T EEL L] B

LR ARG B > T ORI E R T AN TR

R W

i@‘r
=y
=i

524&&&?&”%% RETRNEWETE ¥

dRE R ERETR AR TS E SRR PR L T g
AP M AP S R 2 R o AP M AT RrE e J2 1R
haos iR s L E R~ B

i IF1IXr2ERA PRI ETHE S
BRI Fad g oag B é#’sf%’,i’f\%@ﬁ.ii#ﬁ&?’é

o fig- e ﬁﬂﬁ#%nﬁn‘*ﬂ@ﬁﬁ%?%ﬁﬁéﬂd g i
FAI LR DFTRILE
5254 n Bk FefatimidmR e

R MES R Sk s N LR R SUE R

EFERPE L R AR R gz § (Pdote d BB LR
) BRI NEER FOnET o PR BEER S R
Manp IRt 0 AW R TRAS - HERESE L RGP -
526p ¢ FHMpT R R ¢

A BT PR R E R I A I G > 1T F U g

-—-\

o

GRFE T Fﬁmiimmil“riﬁ?*‘°’£+_ﬁ‘q5;§f’”"\i’#?’
':r?
T

TRIMEFELEALT A REFR O DT RAGFEITFT TG ORET 0 A
TR EIEA RGBT

253



# A& ki
1 2 3 4 5 6 7 8
PrEAY TR R
' FI_ e 2 o | ki pe JjL g A se L -
B | £13T . . (AR-AR N e PTG 1 N
| oo | FE I EE s ag |[FEH BT el s ”
i Pl @) | T G | -
% et FBEEE) T gpzmy |5 G
At 3

B § B &

CHEmirT

DAy 34

E yH2 5 fieii b
F 2} = Fc it
G %11

H $ojrdr 2

[ s b

J s i

K 4 AR 415

Lt fp 2 fmMuyey

M AIFTE ¥ & frstaE =

N ppet g A ARA ¥ 23k b
A E gL

O % i /[t ip] HArIRFE

PeIE Y =

Q FIRFE

Ri‘aﬁ,ﬁh#—

S KPR IS

TiaAag R 3 LML T
Py

1

U B A & il

VHES R 5

W 2 o X JRF%

X#A AP EE

Y FRE

LY

AA - R i 9

254



