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0l=292= 1990 &, =49 HUX HMZAMe IAeg= SAIGHH 0lE8H Ot=LIoF =A% OF (Matsunaga
Hydrogen Research and Development Act, www.hydrogen.energy.gov/docs/matsunaga_act 1990.doc) 2 S UtAIFA, 5 &
HEe=z 0l=29 HHXIA (DOE ; U.S. Department of energy) @2 St0{2 =AU UXl AICHE CHd

2AJ|=S HLOI=S otACH 0 Her2 st AFH S =A2AT2I2 2, =2 =2

-

0
fol

(HTAP ; Hydrogen Technical Advisory Panel) £ S &6t =AU U XIOHZ 0| CHEE At=2= StAHl S (Bt=
=4 L ANUX &3, http/mww.hydrogenorkr/). 1996 = 012/3l= £ 0Olefia=4 8+ (Hydrogen Future Act,
www.hydrogen.energy.gov/pdfs/hydro-gen_future _act 1996.pdf) & = 1tAIZH, 1996 S H 2001 EHNtXl 1.65 &
HHE A9 MANE/OIE SO 28 222 ASAIHN EXSIESE GHACH 018 Botol & 2o
O

Dl=0uilde =A0UX Z208s dd S0IH, SHEINHLY 4522 =42 UHA A

TSI Bt QUCH S 2025 = DFK S| (<2005 H), S| (<2010 E) 022D FI| (~2025 ) 2 LI+ 0]
LATOUSHE NUNOZ HAIGID UM, HIISEZ A= 2025 FMNHK 2220 10% = EHY
S MAIsSHUXNZRH HXE =48 S20te =Xl 0|0

tS&0l CHol Dedskdl AIESE Oleh, XIS +=A0lcHel MEHE &
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(Freedom Cooperative Automotive Research) and Fuel Initiative (FSoHAISXIESE AR L HS WY S&H =,

http://www.hydrogen.energy.gov/presidents _initiative.html) 2 ZHEGIRALCE 0 & H = (Initiative) & HAZ XX

-

NSAet M MMAZOZ AIEEE =408 Mo ME, =500 f1g Il J12HAIE (infrastructure) S

Heeted NAE5EN 2™ AR2 79 280 24 E EXtot= 210(CH 0128 M 0l HIE (FreedomCAR

and Fuel Initiative) 2 2I2H2 210 S22 2020 @t Kl= Z2 0122 S0| A2 EX ANSIE AHMEL=Z
5

COHISSHNE FHE & US U3 L ASE = JYSS olJ| FA6H0]

ydrogen.or.kr/).

=2 2 A0 X &2, http/Aww.h
Ol= OlUXld (DOE) = =2 ZHBH 20056 H 2AHEE HHAAUHAM HASH

SEFA DA JIHEHIE O=E s2 A0t LHIO
==]

Tl

et N DN ==l h=1qa] " SO
(http://www.eere.energy.gov/hydrogenandfuelcells/budget.html). HE ™ X JHEN NSIZ2Q SE, 3

Ol82et =2AHM=EX S =20UXIII=HE0l 219 S, B XH =4 900 2 22 S & 228 A$Z N HEH

I

40%01 & SItEl ZO0ICH (Bt=ItA A2, 2004.2.16 & 1.

HAlE (DOE) 2 Z3atst AOIZ20l 28t =4 MM MY X222 60t

|'0||
il

2 THESIQUCH £&F 0] ASAUE2 MHMA HEARI| 20| 5010 +=8otD, 2 &2 Xdot=
MMz & A2 FHORUC FXNS, 220U X HEII=SE, 2004). 0l S35 AIOIS0l 2/8F =4 M=
S0 st MMEQ 2EW2 <8 2-1>1 ZCt (DOE, ten year program plan, 2005). 0= 0l X & 2

jo

TAMMBSHES 240k, 2013 E DEXl pilot scale 2 &
2t A SHH &l ™, Engineering demo process &l AFE A 2017 E OlF JISE & Ues HEZ Z4H S0 JACH

(Brown et al., GA-A23451, 2000; GA-A24266, 2003a; GA-A24285, 2003b; Buckingham et al., 2004).

l2005 |  Boozl 2000 T2014  [2013 2015  Bo17]
H2 R&D Stage | Lab Scale Exps Pilot Scale Exps Engineering Scale [
: Engi’ Demo Process

i TC Pilot Decision

sesesssnsansy

Thern_lo - : Plant Decision
chemical
Cycles Aybrid Sulfar % Selected 1C Cycle :
-'; Process Scale Exps Engr Den‘io
Alternative TC cycles 71 (- mw) Selected TC Operatiorial
Membranes, materials } Engr Scale Ii
éTE Pilot HTE Engr Scale :
High Callstack’ HITE Modul®1ant Decision H
Temperature Exps Exps :
Electrolysis :
Electrolyte Mat'ls : :
Pilpt Scale HX, Engr Scale HX, H
. Mat Decision Mat Decision :
H2 Systems HX and Materials R&D‘, -
Development HX Des/Anal Adv Mat ; Adv HX Long term ; Engr Demo Mat, IHX Support;
tests : testing mat’l testing  : :

<218l 2-1> Nuclear hydrogen production process demonstration phases (DOE, ten year program plan, 2005).
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BHol A= MY Jts HHXIE OlEd =2 FH =45 MXotL, 01RE =5

A OIUXAE D= S L 17200 25t =& E WE-NET 2 =0, 1993~2020 EHXI12] 28 H2t= |, 1,
2 |20l L Ct. 1993~1998 ENHAI 2] WE-NET 1101 A=

A
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d=2 gatst +AMMIFL JHY 2d JIsS ERE Uet2A 0l
A

0
FRACH (Kubo et al., 2004b). 2005 & S I =AM HA 2R J2FJBSI| (HTTR) 2
X~ O

N2&0 833

MEBER LD, 0 BISIIZ2E 950 °C 2 EEIIAIL SI cycle s&d2z =Z3E&Ch &8 HTTR-SI
SESET0 &8 JI=HH (basic design) E SIS BZFZ2AIIE HLSIR LD, 0| SHFSEEE
HHEt© 2 30m%hr pilot-scale HTTR-SI S& 2 &2 S0 QUCH (<& 2-2>Z X, Kubo et al., 2004b). 1978
01= 2| General Atomic Co. J} S31S58 & (Norman et al., US patent: 4,080,940; 1978) 1t CtE& 2 HI-I,-
H,O ESEHUM HI & 22l/s52 R6t0 electrodialysis )12 Al&0ote 240ICH 202U EEeldS
01 &8 Hix (HI-1,-H,0 mixture) 22 E HI € Zcl/s5ot= &IJIFAE (elecrodialysis) S&2 MM3&E2
222 g4AMIIe Hez BNEHUCH (Hwang et al, J. Membrane Science, 2003). =382 L&t
0l=5=35l2 =& (Nomura et al. US patent application: US 2005/0000825, 2005) = O|C}.
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oo,
HTTR-I5 Frocess Test
Pilol-ScaleTest: 30Nm-Hah
- Development of equipments for plot plant
- Pesformance tests of equipments
- Development of simulation codes
(incl. acquisiion of supelemental hemmophysical properfes )
- Basic design of plot plant
- Detaked design, eonstuction, and aperation of plot plant
1 3 A
—, Soresning of Corrosion
Study on Advanced | { Bench-Scale Demo 5:1NL-—5’I| — Resistant Materizls of
HIProcessing Construction
SR - Almagphent pressurs cperabion -
- Saparation of Hl from - Glass_equipl_'lens - Comosion tests of
Hix sohufion Electric heafing cafrmercally
 Enhancement of - Bunsen Step: tsmperature at 70°C analable malerials
HI conversion =HI Step: conventional distillation - Selecion of structural
- Adopbon of measwrement & conlrel materials
1999
1998
~Bunsen Step: LL separation at 10°C
—HyS04 Step: decompasition at 85090
—HI Stepr conventional distillation & gas phase decomposition
<& 2-2> R&D stage for the IS process at JAERI (Kubo et al., 2004b).
J) R ATES
o o Oroe = otst I =2 AdH = o W =2 2057 S
Traggl %‘—v— (= — Ejl'eol [:|'ot°\_|' EE&HEE = 60” Aing' EH;‘:EEQE I‘iX| tH = Co OF | |°\_|'

SOICH =AY, Ot=elE, 2AHEE, 8223 S) UM 300 U2 HAS 2ot
A

S& station S EXIot) A2, FA =4 0|SYA!, A & HE S +=SIIHE LA,

SIStE A MA SFHA 28 A= =2 RWTH Aachen S CH2| Knoche 12 4=J1 1980 CH Sl cycle SE S E X0l
Hl 2el/s=380 st JI=HFE +3HoIUC
(Engels, Knoche and Roth, 1986). &£ T2 A G ST THARATSAHA 2R (CEA) 2 =510l SI cycle S& Ol CHst

A28 S 0= S =& SO0ICH

SlLietolA =200 28 H41= 19708 0 LRE 23 JIRA LI AIFEJACH, 19898 WX XELZ
SH=0UXD =4 (2001E 13 S=0UXDI=ARRHZ OHE) It HPE SEOIH =A0UX 2
JI=GSE e & G0N BS22 oAU, 1HAS HAXECE AT, 1989 FH
19RENHA SEMMZ FAEJAE HIAUHEZ2 =42 HMEIIE, =22 HEII=s & =49 A=
SHHOT 9IS HADMIDOL ~=SHEUCH BHE 1988EFE AlZE MU X J1=oHE A0 [Tet 19925 £ H
F=20UX 20k A OHEE XR D] AIRGHA =0, 201 A JI=H7 =E2F JaL) UCH
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