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Critical Review and Discussion on HENDEL Demcnstration Tests

for HTTR Heat Utilization Systems
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One of the key objectives of the HTTR is to demonstrate effectiveness
of high-temperatute nuclear heat utilizétion. Prior to connect a heat
utilization system to the HTTR, it is needed to demonstrate system and
components performances of the heat utilization system, integrity between
the HTTR and the heat utilization systems, safety performance ete.. The
HENDEL demonstration test to perform the tests effectively has been
proposed, and present status of the R&D, technical problems, system outlines
etc. on following systems proposed for the HTTR heat utilization systems
have been inspected and discussed: |

. Steam-reforming hydrogen and methancl co-production system
(Steam reforming system),

. Thermo-chemical water splitting by Iodine-Sulfur(IS) process,

- High-temperature electrolysis of stean,

- Power generation by gas turbine,

In this report, a critical review and discussions on above systemns were
described in detail, and also it was showed that general purpose safety
equipments and technologies such as a high-temperature isolation valve and
a steam generator with a passive cooling function, which would be useful for
future heat utilization systems, could be verified and improved through
demonstration tests of the steam reforming system with the HENDEL because

the steam reforming system could be designed and fabricated relativery
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easier and be installed in the HENDEL earlier than other heat utilization

~ systems.

Keywords : Nuclear Heat Utilization, HTTR, HENDEL, Demonstration Tests,
Steam Reforming System, Iodine-sulfur Process,
High-temperature Electrolysis, Gas Turbine, Critical Review,

Discussions on HTTR Heat Utilization Systems
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Table 3.1 Test items of demonstration test for steam reforming system
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reforming system
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Table 3.3 Test sequence of demonstration test for steam reforming system
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Fig. 3.3 Industrial process of steam reforming
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Fig. 3.5 Schematic drawing of steam reforming tube and reactor



JAERI-Review 95-016

TAONGH U} uorje|[RISUL 153)

neSw 5
9T Rk OBI
SEEEIIANIH —.
BBPBEXIIANTH --voereem e

uoTRIISUONAP B]1dIN0 JO uUB(d JUBWABUBLIY Q°¢ Bl4

Tﬂ@ ,w.mi,.nl— LT (a2 N[ o g _
l . mmﬁﬁpn_. RRLIT A '
_ ; g
| ) _rl.uﬁ,*_._. . ..m.,. , (R 57697 . |
__,.i. R | (7] s m; .
& % (W) YaW-LL w uos—1L i E hadadnd (B RPFe
— &AL LI HL l ....... Sy —
m £ — 14U
EEEXYTIANITH
() |
£—WTN
v B
]
LA




JAERI-Review 95-016

4. BALTFHRIC K B KERE

4. 1 FUHIT

Sk FELERIL . BA N EERIEEEAESDETKEREEBRICHRTALEET Ot
2THD, EHETHEH. GRAFAFOBRMAZMEADO —RE L TR FAREEEDOFD—D2T
%% 1S (lodine-Sulfur) FotZXOBERMEET-TE, 1 STOERARGARDPRE
LizbDTH LA, B TRIODTo AOEBERBEAFEDTE . [ SToEIRKIC
T3 2ORIGHRNCHKINGS,

x1:+80:+2H:0=2HIx+H:S0:. (agueous) RT~373K (1
2HI=H:+1: (gaseous) 973K (2
H:80,=H:0+S0:+1,/20: (gaseous) 1073K (3>

(1) Rz, SO AF2%2 1M eTHI x 2 H. SO ERSIEEIRIETH S (7
VEVRE) o (2) ROEGIZHI #H L 1883560 (HI 48RS THE. B
ORIETIZH:S 042 S0: 00283 (H:SOARRIE) « HRIETHFON 540
2. HoE 0 2BOTHOREOERSEELD, TRSORIETH:0%20:H: KB L
WIS —DDMAYA I NERRTEIENTE S,

[ STOEAAEBITKOIET A 7 ) ELTHBIEXRE, TR0 Y 1 7 b ERLTEE
I2F A72010. BRICEBBIC B ARIGHBEPERBO THEEFHSMNITIIEEZBNE
LT ChETERFHBOEE (k. EREB LTS, ) FACTRAAMBRET TS
7oo LITFIC. ERFHVBOEFICL SHARM. BHNMELS, REERE L LERORTHR
IO TARNS,

4. 2 EEBEHBEOEEIZLLZIAEBRH

(1) EREERTHENK
Fig. 4 \INEREFOMEA TS, JOEBRTVEVRIER. HIAB%E, H. S 0.8
ZDIODEWANSEKD T ->T 5, BRBEANA Ly 2 AH T AZRRAETZATESN
THEh., #NoE2F 70 F 2~ TCEELTHB, | SToZAEIDOREHE LD
BEHE RN SHEIN TS, Fig. 4. 1CEEHREFTLITANSCETHETNDUT
HbHo BEHIOEMEELTILRET,
A:7vEVRIE (35 T7TK)
F720 F2a—THATOI 0 AL L " HOBS TOHESERLT S /DI
HIxOxiE4~20@ICEA LD IZHREZINS,

B:HI x“HzSOu"é?ﬁ:*Eﬁ}EE (2 8 SK)
HIRI 08U THI xBHEEHDELIZH: SOBHRESHT S,



JAERI-Review 95-016

C:HI x#@mkoOMkKH (393 KEE)
TP URIEOERGICE O H SO kM S 06 LTI DB S,
BRSO 28# L CGEIDIN BF Y THRELTHEDLOA TV S,

DomsianH] xBRAZSLTI AWMOBRORH T BEERFS,

E : i+ EHUCHIZ®R (87 3K)
MERIGBEA 4DBEINCORCI LRIV 2KOH I HHEERES 0%ITTS 1,

F . HEREH
4 8%DHHEA S 0 RITEBHET S, AKIZ, T2 THT Vv EVRICOHEREFET.
HI. [ 8400805,

G 8 BALIEH:S0.508 (1073K)
SEEITE 0%

ETEOMERBICBOTRRG. BERUCAHBORBEHFHS I THDIT. IR

TR ERAT ., FORBEBNTEL, RIKINSOIEESLRESHLETHITA
7B E RS T Wi % TEREOHENLOBESFENED - . WERXOEEHR.
1 SFatA0BYA 7 VEBEDWEE 7T DO THLED. WENXOKELEAMTED
T&7:, Fig. 4. 2IKYWHRZXOF%ETT o

2) AV 7 VBEORRER
YA 2 VEBEEST EZDIRRO 2 OOBEHERITIENBETH S,

VB A iR AR IR KIE, KO He= 1/ 20RKETRY Hish

miniEE oo,

YA LEETOEMERBFIC—-ETHTRENE ST,
THOOEEAET O, EREBNORBORBOREEH A IIEATREL VAT LA
AHRTEIBNET>TE T
Fig, 4.31THA% A 7 VEERROFERD -HERT, ERIZRIET TITO. £ R &
21 1. 6dn'. BEEG. 0d® ThH oo, SHHOMY 1 7 /EEP. FEREIRELTH
fro HISBRBOH] xBARER250nTHY . WESE~ES5HnEH] xiZ1 25w/hT
HEMS. EREZAOYER BN T—BRTEIEICES, #-T. 8HHOEERFRIZLE
DEBAMOE LIzEELOND, 1272 L. EREBEHEFEDCRBEICAR L /%, HI Decon
poseriz ik I AbkR (H 1. #4130°C) 2R T T 5, SOESH|AEH [ ERENE (25
0°C) TERTZEERBECLIENETHRI D, INPRET S E CCHRASI NS, 7
WOKRIEENEHLTHE0E. COELEHHFEATH S,



JAERI-Review 95-016

4. 3 HihEMES

:ﬂif@ﬁ%ﬁib\ISfmtx@%#%9»@&@ﬂ%?%6:&%ﬁbtob#b\
:nm%ﬁ%ﬁﬁm%ﬁﬁgaﬁﬁ47»@%?&6\%mﬁﬁmfayrmmﬁﬁétbm
IRk e S TENBRENS S, UTCAEAHE BN,

BEMs

ISTDtXKﬁﬁTéHI&UHﬁHhﬁ%hEﬁﬁﬁ%D‘é%t:ﬂ6®%E%%ﬁ
TT&P\ﬁﬁ\ﬁ%aﬁﬁ%%ﬁbﬁﬁhdﬁ6ﬁm&b5ﬁbb%#ﬁ%50ﬁﬁ@&:
6\:@%#KWKBH%%ﬁ@%ﬁﬁﬂﬁﬁ&AE@bo%:T\%ﬁﬁﬂ'%$®%%&
bf\ﬁ%ﬁ%ﬂﬁﬁﬁ%lﬁﬁﬂéﬁb\t%iv?ZH\Faﬁéﬁmﬁﬁﬁﬂmmﬁﬁ%
BELTVLA,

ITERNFE—TE
%mﬁﬁmfaybfm\1$w¥—ﬁ$ﬁ%®fayb@ﬁ%ﬁ%ﬂﬁ?%ﬁ%ﬁ%im
ﬁ5cﬁE®¥%%ﬁﬁ%#47»@E®¥ﬁﬁiﬁ%f%5tb\l$»¥—%$ﬁ%ﬁé
nfwﬂhﬁ\%%®f§yrfm\ﬁﬁ@ﬁiﬂ%ﬁﬁ&ﬁ“f%ﬁé@ﬁhi*w¥—%
%ﬁﬁbéﬂéo1$N¥—ﬁ$ﬁ0hf@\&&%®ﬁ$&bf%@bfv%50ﬂwﬁm
HEONIERER (TYERER) 2HOTHREZEDITETH S,

Pl db s LN
Eﬁ%ﬁﬁ@ﬁ%?%tbﬂm‘TDtxﬁ@%l%ﬁﬁbf%ﬁﬂﬁ@%%ﬁﬁ%%fﬁ
Undaéawo:nifmﬁﬁ(Sﬁﬁm%#4ﬁw§E)?m\ﬁﬁmﬁoﬁﬁﬁmﬁﬁ
mtﬁéﬁbenko:mtb\1o@ﬁm&%?&Uté&%&kﬁﬁ%%ﬁﬂ@ﬁm&%
K$%%&LTAUQG®T\%ﬂ%fﬁﬁﬁ%%ﬁ&(ﬁbé@ﬁﬁb<\&(K\:ﬁﬁ
%%ﬁ@%ﬁﬁﬁ&ﬁwﬁ&ﬁﬁ%&&%K%ﬂ?%ﬁiﬁ@ﬁ%ﬁ%ﬁﬁbta%%\:@
Eﬁ@ﬁ%&dﬁ%%ﬁb\ﬁﬁﬁﬁ@ﬁﬁﬁiﬁ@%ﬁ%ﬁ%??if%éo

B R
%mfﬁybf@\NUﬁAﬁXM%%%EbTEEﬁEKbﬂﬁﬂdﬁéﬂho:@tb\
%ﬁﬁfntz@ﬁ%%#&&ﬁ&@%%%%«\ﬁﬁﬂEﬁ%&ﬁTéﬁ%ﬁ%éoﬁﬁo
%%ﬁﬁﬁmﬁﬁﬁ%fmtzmﬁmﬁﬁ%ﬁiéwm‘é%%%@&ﬁ#é&f@ﬁﬁ%éo
:nmowfu,Ii%ﬁﬁﬁ&ﬁbtﬁ%%ﬁbé?if&éo

4. 4 KREEBICISZARTEORE

iSthX@ﬁ%%ﬁﬁﬁ%ﬁ(kﬁﬁﬁ%ﬁ)®ﬁﬁ@lOOﬁﬂﬂMﬁﬁ®K%%%
Eﬁ%%ifbéoﬁﬂﬁﬁ%ﬁﬁ;%ﬁﬁﬁm\%ﬁﬁzﬁ@&%%ﬁ%bkvz?b(H
ENDEL)#6%%’%EﬁUﬁbﬁxékﬁ%ﬁﬁﬁ%bf\E%F%kﬁifntxﬁ
%%%Ltﬁ%fntz&bf@ﬁﬁ-ﬁ@ﬁ%@?—&@%ﬁ'ﬁm&ﬁﬁ%ﬁh\HTT



JAERI-Review 95-016

REFMBROREFREIME TSI LEENET S,

(1) ERABREHRUERY T 2—N""

Fig. 4.4I2FR1 9FE T 1 ST AMRBIEERT, ATOKBRESHOKET AT
— LTy FLTH0 L (L)/hME0 T¥EREB TIANF—HHREDARBRETL. I iS00
WWlnd (Ho)/h BEIc 2y - N T v T L TRIEBORAY— VT 7 75 —EFH S PIITLERE
9, ChoORBAZRBELT, 7. ARRBRERD S LORBIBREIEL. FHKIL
REATY, CHEFTUTHRO L AREBICX AWM A 7NV AT LARREBRERIN
T, TORBEREIILTHOEIGRALEORBIBRIHMBLTI ST oA AT A
(RBHBREE) ZRREE5,

(2) XBOHR
BESETOTF—FFHFIILTAERLUCRBEOLRE () ZUTIRET,

A, 7oA 70-—

Fig. 4.5 1 STO R ABEBREEO 70—~ FEFT, 2070~ Y= PZETN
FotANOEEMEIN Y 4 Table 4.1-1 5Tabled. 1-4 [ZR T, HFI v FR—-x bORFR
HEOIBERUTOBRYTH S,

(a) T vE¥URIEEH
KRB TREFEAER LU TEEERST S,
IREKEIZIZY S CEENEETHY ., HELTH0BFDU(TE 5,
- T AT A RENLEITL S,
T U VRIEETORSERERETALDIIAKBOH. 0 NLEEL LD, RS
BEOBEISHEXETHRMIKBEHEEZRE L TH S,
(b) EH. BEDIE
TS (1.0 H1) @FETERIF - I~BETI&ickh, ZHAMERIT Y
CUREOERYE S HT SBEOAER TS, JhIKL D oBAENN LT S,

(¢) HI ZEB%E
EEH (20atm) THIZEHETIE, RUBBRTLH I OHBERIEHELH 23 0

UDFBERTREXIRZIENTETH S, 72, HIBAKOARPEELE~TH0/
HI=5/1h51/2:,%E3N5, UL, ZABREE TSR, EEttORME
o, EEEERETS,

(d) H I ZRRie
HI OH ~OE{LERTEEEENSVZEP SAENENTHSH,. HENDE L #
DESHFZNTT Y MIETE. Y27 L0/NEYE, BN TE 3 A TERERKIC
FRDEFHOVWERBEBTHEANTH 5,

(e) ZMAkhHE
T VRIEETS 04 HEICREXESpiItiE ./ (1:+H0) OfEEMHEL
FTERENRED . TOLHAKBEOKRNRLEENLL, FVAFLOEERHICENTAAS



JAERI-Review 95-016

7w FKEFREFBRISOKIE TR V¥V RIGHBOESHIRERE ST ST OKE
BEONINO T, KRERATVREHEBICBETES A VO A RERT Hic
CHEBERD LK EERSE LT VEVRIGHBIIHET LSV AT AR LTS,

B, FEREC T ot 244

FER ST NOEERB O AHBRBLUTOBY TH5S, M. UTORETHHEZREE
LTSN ZF Y VARIZI v INERRD LD ET S,

(a) "YU L—T%
1) ~U 7 AN

A VR : 30 °C
HORE : 880 °C
Ay A& . 9600 No®/h
mesg : 2100 k¥

t—&#E - 2
D AN LY —F 2 L—F

AOBRE : 39.5 °C
R B : 40.0 °C
AU AR . 9600 No®/h
HkHH : AF UV

3) FiEESRRICHE (ERBRZHRI)
BHEBALQERE - 450 °C
BEEBEAOESD : 5 Kg/ca’G
S ZAEOBE @ 830°C
AEH AHEOES 0 2 Kg/cn®G
KB E . 381 Mcal/h
A LR : 9600 Nm®/h
AU AAOBRE : 880°C
AU LHORE @ 700°C

) BBRTRE (FovABKHE)
BEViBAODHEE : 180°C
BETEBALES @ 8 Kg/cn’6
BHmEEOEE @ 450°C
BEHBELOES 5 Kg/cn®s
TaE : B8 ¥cal/h
SEANAAOEE - 830°C
HMEHZAOENR : 2 Kg/cn®G
ST ZAHORE © 640°C
SMEAAMOERN © 1.5 Kg/cn’G

BT, AR ﬁ}ﬁﬁlﬁaiaﬁﬁwﬁﬁﬁ@ EBFABETHIIENENSL, £
H7S5 Y MebBOTREICEELEAITH . RBEIBEZOBZIIOVLT, BR,
HEART LIRS EAFig. 4.605Fig. 4.13 IKFRT, kL. EEPO ST
BAT2ABBONy FEELOHASNETELL>THEY, EREEDSEHE



JAERI-Review 95-016

T & W/NRITH S, Fig. 4.14 ICHENDE L RERZEMICRE LICBEORK
BRATT, icHon2dL9i1Ic, HENDELAREBZNIIINoOBECKEY
ZERNEREONIHOEFEZEHEIEITNS,

5) AR FER (BEaBLHaM)

ANY T AANDORE @ T00°C
AU ABORE ¢ 150°C

THEE : 1.2 Geal/h
RERLAEN : 50 Kg/cm?G
FAEKXJRE : 263°C

REXEI[R : 1850 Kg/h

Foii L. MBAEFE D CHrSHERRBELE TET Do

8 A 7 LSHIEE
~) T LAORBE o 150°C
A ARO/BE @ 30C
XhBE ¢« {.26 Geal/h
AHUKATEE ¢ 257
BHKEORE . 40°C
BHKE : 17 ton/h
(b) RALKREDHER
1> HISBEGS
% SERIGEE - T700°C
WREIGESR . BEERUVNE
H I 483 : 50%
Rt R cBER 4B ERRICEE
2y sEH 14 A MEES

SEH I A ZRAORE : 650°C
SEH 1T A ABOBE - 70C

InEEE : 270 K¥
7277 L. BE-402. E-404. E-406. E-408> &t MBEET 5,
(¢c) #HE®
1) BRERiS sk
AOFHBREBE : 46 vtk
BEEE + 100°C
BIEWwRERE : 0 Wi
1 R : 180°C

BREF®EBEE : 15 vtk

2) ZRimskih i
ALBEEE . 46 wik

EHRE - 100°C
WEMBERE - 0 wth
BIERE ¢ 140°C

BEMBRE : 60 vtk



JAERI-Review 95-016

3) Reik
AOFEERE 0.5Tnol%
ETHRE :140°C
REESREE : 1.13 nol%
BIEEKE : 140°C

BEABEE - 0 noolk
4) RILAFREES

BEHEBE . 127°C
E RS : 5Twi%HI
EEEE : 184°C
%Eﬁﬁﬁ} P
5) VR4 T (EHMEE)
- HER A A s . 352 Mcal/h

SHEZRGE : 895 kg/h

- EREBAEE SLEHE . 272 Mcal/h
PLEESE : 690 kg/h

« Rk Hh SESE ;1292 Hcal/h
PEFEGE . 3280 kg/h

- IREEIE PEBE ;1752 Mcal/h
DEERER 4450 ke/h

- RibkEMME  LEZBHE ¢ 1235 Mcal/h

“ SEADE © 3140 keg/h

(d) 7 ¥ RIEHR
1) 7 ¥ o RIGHE
ARERX . [ERARBEIRES
RIGEE : 25°C
| RBED @+ BE
! Jiﬁ;%ﬁ : 802\ Hzo\ 1.
; HREEE 0 HaS0.. HI

2 T URICERYER BES#L S
aaEl . FEEX 2 HLES

" OE 1 25 C
E 5 D BEHE
' O : BUHIBK
7 W . WEERISHK
3) By YHF -1
AREA - HEHRDEIEES 7
/B : 25 °C
E 5 : B

| BEWE : KUHIEHR



JAERI-Review 95-016&

(e) HLRER
1) )RS HEARRES (BRMAE)

ELIESH 50 Kg/en®G
EGEE - 263 °C
PEHSE : 10725 kg/h
InEEE . 7930 KW

foti Ly MBBEEZDCHrOHERARBEETET 5,
F o, UEL S HEKOMNRIEFT 501, T-502. T-301. T-302/&TFE-201& L. HEER
BEAVYANL—THEOORETHIEABREELIVIETH 5,

C. "YU LIN—TZ2DAERITOT

M= T ARG
~ KERERIEE THEIAY T AFKEZI 60 0N°/h
M=~ TORKFERIZH S0 0 0Nn®/h (0. 4kg/s) THEH. 160 0N°/k
ST AL ENRH S,
SAU Y LOFARES. RIESHEOWHFITL - THA SRS D
—EBRAYILEA00CHS 8 8O0CIKABTADOMBASLE, 7T00THho40
0CETHHTEHPBEVLEITNLS,
—HBOE AN TARERR, MBE, AHBLIR VAT LOAKICEDETHRT
BELEBELOND,
- M V=T EESHE
BRRBEEHB 000 0N /h (4kg/s) THNIMBAE., RHEBOHEE B LIVD,
ZHhAE96 00N/ hORBTEFMICERTEIE >HPHBETS S,

D. 7ot& AN E

Table 4.2 o v 27 LAMEBEEXRETRYT, ERT 7 PR TOROENII DV THE,
IOEEBEOIE,

(a) HBITFAR
i #h B (Mcal/h) B (°C) B
381 880~805 Pk g AR
47 880~805 R-401 No. 2#h 37 a2
62 8§80~805 R-401 No.4#\As§ids
6 2 880~805 R-401 No.6#ASHids
62 880~805 R-401 No. 3BT
4721 810~220 ELRAER
5335 880~220 -

LROENSDIEE DI, HBRRHO 8 8 URALARESREN LIKEIDOREITHERS
N5, ThoOKEARFBERS. RMREKES. AIUkMEE. I XHEEORELL



JAERI-Review 95-016

TN S,

(b) #F
Tov ABHE (1) %,
TobZBHE (7)) =ABRKERERE HBEEAR
EEBETDHE,
n=4. 46[knol/h]x 6 8.
=5, T%
TR o ZEMNSHERTEAYHNEERICANS EBHREIEIH]L 0% ELDL, XL, Z
OIaLF-HERL, EREFFE TTORTOAIREBEATO 7 — 5 2 RBEERBITHEALT
B, IhPFROEREBO LR IVF-HRTIL 0.

3 [Mcal/kmoll,” 5 3 3 5[Mcal/hlx 100

{c) B BRKEBEDOIHD LK

BEOFREIZ. AH A 7NV EELZEBRTEIEA2E—HEELTT-THED, Z2LF—F)
HOUBERZ ML SORETH S, JOBBITHLTIARE L TUTOI EEZRHEFTTH S
1) 7o EyRIERZ9ISCTITH I &

' T URIGRAR I S CEENEERERHTH AN, ERBEOBRMAEREZRLTK
RMABREETIZ2 5 COERBMAELTV S, JOBREREEHET TR, TOEHCHE
FTAHEAETHFTIDICAKBORIKSLEEL Y BNABEEORENLET
H5, BRIKBESTHBINABEIT] 29 2Hcal/hTHH. 2HRBARD2 4 %%
b5, TEHK (HI x —H:0%) &8 (H:SO0.-H:0%) OA#HE KT 5,
TUE VRS9 5 CTHbhNIE. LEDKOBIABICHKY U, JOBRRKMEESR
AEERY, ER, BROSBBELRIL S,

2) HBEBBEOVLORMAEERAR TS L

D HIKBREREK TSI &
4) HI#RIZ, O AREOBCHBEEFATLI L UTIRAEL Y.

VRS P S A#E Z BB SR HE

S s I S ¥ I

W OE 230°%C 700°C

B ¥ 1B 48 (EF)
H 1 $#% 70% 50%
HEH I BE 57~100% 5 7%

fi B Pt Pt

P rOREEICLIOVBNEX S 0B LT A ERTERETH S, ZHoDHEFRITDVTHE.
BIOERFEBOEBE CRERIEEALOT, 50 L/ hBOERREBICAY—VT v 7
LTHREEATLE LEERETO. AREBORHT 5. /NI EEMLTHCTET
Hbo



-
E
- -

JAERI-Review 95-016

a-F4 U T4 FHE

4.

RHMRBEBICBOTHELL—T 4 T HHBOMBEZUTIET T,

# sk (JE#K) - 80 2/h

Kok (Fo—%o7H) ¢+ 600 kg/h

Bha ;10300 K¥

BHEK (20°C—30°C) : 500 ton/h

oM . BE

BHEAES

SHERERYE

N, FEOBHREEE LTMHEBICAVSNE O THERBRERFH#EEICED

BN HEEOEBIXIGA TR,

5 &&®

FREHEBORREBICLID. | STOCAOWMT A 7 /VEERTHETH LI EZT LIS

EHEEO TS MIILKT A HIZE.

HI1EUH:SOABEEFTHRY, B AR, ZESELT O DOBENFORR.

IR F-HERAREOKRENERER R THEBDOIDHETED S,
C EEEEEET 30DV AT LHERE VAT LERRMERK A DR

PHETHEL, BIE. Chod7 U7 —F5H0RERELEED DO, ERXERORELE
B oTh3, HENDE Liciid 5 ABEBREE (10 00’ /hBREDKRIEERETD O
- MEREPNLEED T TIT ).



JAERI-Review 95-016

LV LT €58 98 19¥ £€3'¢1E 01967 eT Ll 699 £8'6FT LESPT 9% ¥ T
L¥'99€ - Ge'ese Y 14 1L L% 261 - £8'6F1 LE'GFT ¥ OfH
A - 8F 9t ¥60F Y6 0F - - - - — 71
yLYE - PLPE 7867 Z8'G% - - - - IH

1ee - 6% L 8% £9'1 031 - - - - "OS®H
- - - - - - - - ‘0S
- - — — - — 9 ¥ - - - 08
— £2'% — - - — 82'% - - - 20
— — _ - _ —- - _ _ _ 14 H
— — — _ - — — — _ — aH
- — = . - - - — - (D wo/3Y) [
Gg g3 I3 T4 oG g3 67 [ 3 g% (D) B5E
¥WE Z0T-S SONHE  [NRESH T0T-S] 93S+9IS | omErdEE | B T03-A | B T0Z-A oS ToT-M|  olph L -l
01 6 8 L 9 g ¥ 5 H 1 £ I4Y
I-LINN T
wyow-3Y : 795

(Z-pue [-s1uf) $S3%01d Gf JO JUB[d SO} UOTTRAISUOWAP UL JJUB[BQ SSBR T-T°F

LA



JAERI-Review 95-016

69'ae geell ¥aerl GeIct 65008 ¢0'Ga G863 £6'91 NU g
- 168 1L 66 el £1oeeg eL¥l £26°'G1L LG0T O%H
69°GE - 69'GE Lo al'gvy — - - N
— PRLI FeLI cL's 68°93 - - — IH
— — — L1 [P 071 — 99'g *OS%H
- - - — - — 08T - E0 s
— - - - - 9 ¥ 9’y — 208
- - - 875 £2'3 — 20
— _ _ _ 11 . _ _ mm
— — —_ — — — —- —_— m E
- — - — - - - - (DzwoBY) [ H
¥81 131 ot OFT 0¥l [5H4 0g8 ogr (D) Fm
WHr o L | W%y goe L | Wiy 106-L | HI%r 1081 [qspn toe-L] O &0z | O 1054 | OY 1084 27l
) e e ze [T €% 3 17 Loy
e-—LIND ¢—LINND HERT
Y/1ou-8Y © T
(e-11un) ssa004d §] JO jue(d 1S3} UOI)RIJSUOWSP UT JJUBJRQ SSBY 2-1°F 9[qR]




JAERI-Review 95-016

60601 9 ¥ Sy 601 L6601 L8OLT aqerl agell Y
1.°66 — 1L°86 1L°¢6 .66 LG8 1L°66 0%H
oF' b - oF'¥ 0% L5 897 - 2
768 - Z6'8 186 0L01 8% 31 P8 LI [ H
- — - - - - — "OS®H
- - - - - — ‘08
- - - - - - - ‘oS
. — _ _ _ _ NO
- oF ¥ 980 ¥H0 68'0 89'% — ’H
- — — — — — — 2 H
—~ —~ — — - —~ - (D Wo/3%) [
a3 oz 0oL 00L 0oL 00L 00L (D)
R x| HWF (H¥Ev 10v-d|E¥e 10v-y|Hxz 10V-dA[H® 1 100-8] OY 107 -y
LY gb Gl vr [ Z¥ v LBy ({Y
P—LIND SRFT

Y/ow-3y 1 7y

(y-111))) ssavoad ¢

10 juRyd 1S3 UOI}RI)SUOWAP Ul 3JUB|R] SSB €-T°F 2jqe]



JAERI-Review 95-016

0E81

0eoT

0e9l

17 002 9F 6T L8618 £6GT 1663 e ¥ 0L 198 g =2
- - - 3T'LGT 9F 611 R0°9LF 1701 16°9% 8198 TNAT O%H
. _ - _ _ _ _ — — — 2 I
- - - - - - - - — - IH
- —~ - 8%'eF - 6% eF 99'Gg - 999 o5 8 "OS*H
_ — _ _ - _ _ — . - £ 0S
- - - - - - - - - - 08
_ — _ _ - — _ _ — _ [ O
—_ _ — - _ _ — _ 4 H
0891 0e9t 0891 - - - - - - - o H
- - - - — - — - - - (Dzwor3Y) 7y
0Z% 208 088 o¥1 001 Q7 081 001 [5F3 a3 (D.) .
O 109°8 | OY T109°d | O UDLH |§E % 305-LOIE 0S-LIMMeEs G0S-LH% 10S-L)WHIR 1091 T0SL| MHH R 2~y
€9 39 19 LG 9g [T ] €9 39 14 L 8v-[Y
g-LINN §—LINN S8HT

qour3y : T

(9-puUB G-S1tUQ) $S900Jd §] JO jJuUE|d }S8) UOI)RIJSUOWAP UL JoUBIe] SSBR P-T°F 2[qel



JAERI-Review 95-016

FEHE P REY | LS 0g 0z — o2 - s 6 AR 2018
UG T PREY | 8L 0 0z — 52 ~ RIS yoN 10p-U | LIP-3
FUWE THMEY | 95 0t 02 — 52 09 SROES £ON 10V-H|  9lb-g
FUWE FNER | 96 £e 02 — 52 09 £RUES. 20N T0P-|  SIv-3
T Tooke Y | 868 0g 02 S— — gz oLl gy Ton l0v-R] VIP-g
TUWT TIREY | oy o€ i _ — 52 93 ROEMBBY 0S-1) Ipea
Fye e Tk | 1981 08 g2 — 53 0ot SROT LML ST BOBORI | TTv-a
FW e TRy | 6o 08 0z — 5z or1 Stestw Mg (08-1] ceTv-d
THWE PORLEY | 032 0g 07 - — 52 GE? RIES Y KEE | 9202-1
FUSRTALIMEET | 31 - - HTEWY — 5e2 or9 Sy xWE | 20273
TYWR LI | 8Ly - - HE%WR 108-2 | oze 508 HEUEHE . (092
WEWY A0 Lo MET | 527 001 5z Bl0p-3 | 09 0LT | mwaw LooN T0v-d | LOb-g
WEWY I 0 coaMEBT | Soel 001 52 vg0y-3 | 03 0L | MWW Con 10v-H| S0p-R
WEWY a0 MET | 182 901 5z g0y~ | bl ot Sy XML T0E-L1 Ely-d

YRR 29 004 059 | WY 9oN [0F-8| BOV-R | SBB 088 RYEWE ROH ] —
YWEHY A LOLRMET | 266 059 001 | ZBWIEW Lo 10p-d| LO¥-R | 0L 0oL X% LON 10¥-H{  LOF-E

YERA L 29 001 039 | R 9TON TOK-M| 90P-% | SOB 08y BEEEY | —
WEWYAOLOLHMEBT | b6s 059 001 | MW GoN T0p-d|  cob-z | oL o0L WEOGTON 10d-H|  sov-a

YEWH | 29 00L 059 | BW W PION T0P-M| ¥OP-E | 508 088 RunWr e —
WEWraIncoaMBT | 86 049 001 | BWlEHE £ON 10K-d| EOP-E | OLI 00L | mwmEw eton 10| gop-d

Yo | o 00L 599 | EWIICH¢ 20N lop-d| zop-3 | QUL 088 R e | —
WEHy s o oLMBT| 09 599 121 | EuIad 1ok tok-u | tov-d | 081 00L | EREEER I'oW 10%-H| 10v-3
BMWR [ oceg'l | vBi~L2] | ob1 ¢k ozoe-1|  zog-a - - SEUEBH | 1093
mwws | gLl 10¢-3 - - REUWE | 1003

) oF1 gz ﬁ G b ;m-L
HEWrao coailT av¥ e10E-1 cg OFi R BN 205-1 21p-a
LEEE S I O A v 208 L 205-3 - - BEHWE | 109-3
. - M—w -
WEWYIo Lo MBT | 8l _ v208-4 | St 081 KR PoN 10k LIP3
mwsE | 108-1 - - BE¥WE | 1091
081~001 | 82 | & r 1051 :

UEWLH 0 Lo MEBT| £ e10g-3 | 98 051 BUTSpON TOP-U]  LIp-d
MWWH | b8Z 081 081 gunEm | 102-3 - - HEUEE] 109-3
WEWrarocoaMET | 89 05¥ 081 HwLAR ~ ar9 058 sy oWE | 202-3

Y@ | 18t 0t8 0S¥ ZonKEWW | 1028 | 508 088 L EL R LI

/teow) | gsom | oy gEom | ey
B v M oW — % % 8 w EE 4] W T 8 M a4
HWWs | (0) mIMMEE (0.} RN EEE
$$3004d §] JO jueyd 1891 UOI}BIISUOWAP Ul JouBjeRq JBAY 'y dIqBlL




Hz0

02

-20°C
-

JAERI-Review 95-016

19sodwodd IH g s

12 SOz H0

60°C
0°C

oH IH = &
lojeImsid XTH -

O%H 21 |H

LOOBOY
, 10z 20
0¢H ¢t tH *OS%H

——

HI 12 H:0

uasung oy osefd g

i
| I01089Y 10jeredag
/\

gl )

l2 S0 H0

/ |

0 @S

800°C

(} 1esodwooaq ¥QS<H D)

|
(¢H YOSeH (?I:L)

— (TR

10Je1jU0WOD) YOSTH

HzS04 HI 12 H20

Fig. 4.1 Flowsheet of laboratory-scale test apparatus of IS process



JAERI-Review 95-016

WATER OXYGEN

] /
[ H0 | 6T ‘ l 0, 34

BUNSEN REAC. -
2O | Ok Gir
y J
@ 5 ? 713 35
6 4 213 74
N
s Il v
147] 571 4568
12 110 557
5 4 720
90 0 74
2
L{ PURIF. & CONC. PURIF. &
1951 0
9| H8 ot 38| (® [0
685 537
i 84 !
o DISTILLATION
[S02 167 <
[07 133 1390 7390
I} 268 |® 134
REACTION(3). 1123K 4 o
_ 1]
A, " i | reacTionc). 973 =
: | i ; »
L OUNIT: 17 § | Hy |67
' mmol /hr HZS04 : v
HYDROGEN

Fig. 4.2 Mass-fiow balance obtained by laboratory-scale test apparatus



JAERI-Review 95-016

50 : T T T T T T !5
p=
£
o 40t 12
(48]
S
o 30t 19
o |
o
S 20 : 6
g J
)
10t | 193
& .
O N I ! 1 1 L L ~ O
0 100 200 300 400 500
Time/ min
_ 50 : - 5
<
E
o 40 Oxygen : 6.04 dm® s 14
[
e
@ 307 13
[
r
—
220+ {2
L&)
3 *« T
[ P R o i e i R DI SN X
& 10} i
O(\l e .'-
O [ 1 1 1 1 1 i 0
0] 100 200 300 400 500
Time / min

Fig. 4.3 Test results obtained in closed-cycle test

H, Amount / dm3

0o Amount / dm®



JAERI-Review $56-016

$58004d G 10 uejd juawdojarsq §F B

1u/20 gUQOT LT L S S
Wy ﬂgmmﬁwﬁﬁ_ " ” _ ! ” | | V _ ! WY T A el
! I i iy | | | I | I S P
| | ﬁ.ﬁun\mm ] % RIY f | | | |
0 mwmeroEEwErsemwm” 0 THANIH
S — AWET,
L R LT RERE L umeR MR
L et YT S
” M “ ” ﬁ ﬂﬁmqgmﬂﬂwﬁ& | ! “ ! !
S | ” L Iu/eE-T08 16 A
L mmeroEmaERg] )
_ " " “ " | | | " _ Iy /2g-118 °1

o . aﬁmqgumﬂmﬁé

6L | 81! L1 | 9l

Gl

14}

gl 2zl __lo

618,109

HH\HHE




§89004d §{ Jo jue|d 1S3} UOTTRIISUOMAD JO 190USMOld G'F 'B14

rM—g[EE 015 BHH A~ fr £ WOT-H BWLEWW 107°A Ay AmE 1099

BUEME T H 1000 SWLHT 1018 CEENg L) Bror iy KO 05 HRWWH 10970
£ ) 208 £y 108 £ yiei 20gd BUEREEY 105U £ )i 105
HEBY L H B0l SraM 108 SIRBNIIY 5051 HEREN 1078 HEwER 1051

JAERI-Review 95-016

a&w.__mmu_n_g_u_ @@lv

-

&H
1ongoyd @

HRE R ) TIIH
-@ - Y




JAERI-Review 95-016

oo
<HA\
RRY

0

0004

¢ 2800

009€

0029

Fig. 4.6 HzS04 reservoir



JAERI-Review 95-016

A [ : 1 )
- E—5&A
lEr
72
7
-k 5‘
[
B N-1:% A O
il N'2:5EH:IEI
" N-3: HZAHDO
1 NammAmEAD
§ N-h:-hnsmd&EHO
= i

$ 4000

E—s&A

- 7000

-

_

-3 & m3

Fig. 4.7 H.50s concentrator




JAERI-Review 95-016

5000

i ¢ 1500

Fig. 4.8 H.S01 condenser



JAERI-Review 95-016

(& A O
HZAHA
A ER/ADO
hgpXxAaHO
4 B P

N
N
N
N
N

-1
-2
-3
-4
-5

@I-/ \.4
| < $3000
e
LN

|| &

Fig. 4.9 H.S04 vaporizer



.

000

Fig. 4.10 H,S0, decomposition reactor




JAERI-Review 95-018

BRI X

2 .
RO X
L B
' ] =
////IEZE51I7
T  ¢=162m
t=12mm
o S L AW
s % ] =56mm
< || = *oam
= = || R W
.,/ ¢ =35mm
[ t=3mm
-
B s
Y - | mjl
Nl -4

Fig. 4.11 H.S0, decomposition reactor tube



JAERI-Review 95-016

5000

$ 700

Fig. 4.12 Product gas cooler



4500

JAERI-Review 95-016

- H
¢ 2000 <
| o
f
o
§ \*/ Y
o 3
v Z&: 9m

Fig. 4.13 H.S0, separator



JAERI-Review 95-016

1
0 i [ | [ 10 ! { ! ] 210  [m]
bt Bk R kE 85
HEEN o, KERRE L e ARRER
N HANAS
1077
HISamEREH

- | —HARE T VRER

k/&x// . HRAREE
] |
_ BHES

[m]

Fig. 4.14 Arrangement of demonstration test apparatus




JAERI-Review 95-016

5. RMEKEKEREICLSAREE

5. 1 @L»i

BEAKASEREE. BHEERESE UKk, BRERLT ) 2ALTRF00CORHE
KAGSABRSR (BR) 57— Vv EKRMEETH S, RRKEABRERILENLTE
BrotRTHH. BEREROWMERREELTHIRBICH 5,

Fig. 5 IKBZEAA VEBGAERE T 2RKAREREORELRYT. BRAICHE
XNIKEAH0) BABLSOBNTRAINTKFREICED, BRAA (07 TR
B2 BHLTERETENE ) TREWO0IELD, JOBBEITETH D, ERISHEHE
RERRHBHETH S, COERKECRERESKREBEOIRBE LTRIEEL TS5
SRIGRROKAZIEE LTEE S,

1
HzO(g) — H: + ? O

KELOBRD. SHTREHIZ ANV FE - PETTAHICRBEETIREZSIIDO. ER
B BHBESREDMIEITT AN, ARERZICT R LHOBE BABE) bE
QTHEr, SO, BRTOKBRIIHE L TPROBRATANF - TRIGNETTEIL
B, Xoic. BREZOFERR/EI LS I v F ATHRKINATO 3 1HICKACHELY
BELHIRELELT S,

GEAZFABRELTIHEAKZELSEREBLRHT L 00CE., BRAEAOERFHE.
YRFLAOEEERBEIOF-SOWME - EM. EHNLEREROHARLENRETH S,
257, cHoOBEICHAT A -HICAGERESFREERERLAFE L TERERARE
FolTXlic, AETR. chETRBONAERARSEE. HTTREETZ Y PORAERFK
DTS,

5. 2 HMHEHERERCLIZERY

(1) AENEREROME

REL-OANERELAOBRELFig. 5.2IK77. BREREZ., ANVYTREAI VT
KMOMNGE (EEE) ZHELCRBEOLLVEFRELTH Y. RAD L VERE LRBIRE
KRELGOBREEN D, KEKRLERSENEERL TREBIHEL., KREBRIHET S,
g LR EREEEBR L TERPICAD., BANERING, BEAA VRIERET
AEEHAET L. BETENOBSEIT - TREN R L4, BAREOHEIZI220, AER
3m . 23 TI0m THS,

v, BAEAEEICEREE (v W (Ni) =Xy b)) | BERER (Fy M7
(8FL%BY: 0:) BEIN2I=TFT, YSZ).WBE (57 raNs4b, Lal
00:) ODETHEELT S, M= ATLIZOL(NTIAL) Ezyir7nh
(NiCr) 23Rae LA vy —ax2y—CBAMICEIICERINTE D, EEHO
BN S BREY — FlE (£ v 99— 78— LEAUHHE) 2BRBEROMME THEHLTY



JAERI-Review 95-016

B, AV E—axs s —RUBEY — FEOHE LIS E ZHNET EERUIKRDE
BAD C i, R#E (YSZ) SAEE (A1.0:) FRELTHE, WThOBRST S
ZoMETRELTEY . 2OESIBMRE B0, 130w, Z OO BEEX 0. 1~0. 25m O
BEITH D, Tz, CLOEHEIZ19m, A7 —2RX 75— HOEII9m TH5, B
EROE I BEE RS — Ve LTI —F 4 v/ EKL. B&Y) — FEZE ik
ELT D, WI—7 4 VIR RBEREAEBHOP t b —HILTH 3,

(2) AREE

Fig. 5.3 AREBOFRKATT. RBRTR. 7VI VA REBESRARICAL. BEOR
DAESALGETIHTRRBICHG Lz, c0 &, BAELENZAr—VTHEHEDTE0
AR C DI RTAER O, KRB, BRERLIMA L EEEL S otIMBTXORE

BEMBFERIRELZLOT, KELSEN AZBEERONMICHE T 5. ERERON

Mz mES (BA-15 CUF) 2a07 Loy —oi LT, BEBOETICLSL a
Co0: OHREKESDALEIZLZY SZEDRIGAEM S LI Ui, KBRS TRNHME
BEEAB DI~ EESFITRAEL

BREZFOAOD/BOSITHOT, FARVEROHKE. £h. RE. RUFABIEZLTH
FRHBI U, 1. BEOA VSAVHRIRT b TT7 (Rd v EEIH) ZHBREH
ieBB LTARFRABEFREL. TOMEMEREIC UTKERERERD ., BREER
HABEHERE,SHEOBEETHML ., BRERZHNA S ERIERENS (1 Q) ZHL
TBEFICERLTHAB L, HBF— 4 RI~XTF—F oA —28TI/aVIZEHL. N
—FF4s A7KRELI,

Fig. 5.4 RRFOWEL TR T, BREFRIIAE. Snod 1 2 R/0600 HAERIKHEAL
THh., EREEHWOEI—-F 4 VBT ESv F it BRF Y- NVET-1. B
SHETOMREHELET. EBEBRFAOBBOTY— AL —FIT X5 FRET. BERAOH
ZEEA R Uiz, EREERMICEI0EOKNHBEY (2— A% 1) FHEAL THRASGME
OHABEAGEBTL. BESTOVFHEEXBREE S L. £t REOH ASRET
ZBRBEZHOBICZYS v Fy U ARBT 21010, /3 TRKGHE LK mAEEZR
it BREXRRZo—MIFLAEP t REIBEREFE2N U THRBERICER L

Hi. ARRYCEHBREEADSDICAZATHRE-FEZRE LY, BRVRAFROANY 7
AHZMBRHBRE Y » — VCREREZERE( LTAOL S BRI E TOMBEE & niTKE
ARUZEEAFHCRBETEENTED, 72, BRERORE - XBROFBH, LRSS
VRS R UL ARE Y -ARBELTOEEZELON, BEEV 2N TRy U 2RE
+ R DOAHEARRUAATHRERTRBE L THVIIERIVBIAEELRDLHIL
HuJRETH 5,

(3) REHRURBME
RBRILIRD R TIT » 720
BREN . 850°C. 900°C. 950°C
P H AR 2.2N1/nin



JAERI-Review 95-016

L kE QR - BE0.32¢/nin (=0.018mo0l/min)
REBEWANOEAH : 0.11MPa '
g8 : 4~5N1/min

22 TR U H 0. IMPa(latn), 0 Cic i 2 BREREN) TRELLKRTH S, BT
BARERAWE SR UERRBETEL T3, '

T, RRWICERBEORILET > TOBREREMHIP t HEZERICAVSHFICEL
TR, DRBROLHICERALEFERELTN i ¥— Xy PERBICAOLEBEICBATX
THL, THhbb. REINZNiH+—A vy MIYSZERIE=Zy )L (NiO) DRAYT
0. BHEESICELEBHRTH S D Ni O2BTLTETHBHRTHAN i ILERT S
BEDH B, JOBTRAETIERERZRMBME LTHET 2. BUSIC, KRBESH
6% . 4 REEHE50 ClIoBTHIN (1&/4%7 00 85V) OEAKEE (EAM) 3
T2l E4BA L, BTRAERESRARSSEE T 3 HITREMIFNEEL .

ERMEAEE TORBREI C/VHEEOBEEIC L 238 - WREH CoHiziIC/heE L
Feo Ete, BEFZITIBHRI O M5 7 ORI BTHREKRSEEFE U THFT -7,
BRERICBIELOMT 5 &3, ARABENMCEIRINEY 2 —LVROREZNET
BIhItKEORANZIZRATEZEEZ TR I (LAEEST D) BHTYE. ARBE
RERIINAULRELTHORORBEE~NLE IS, BINEEE TS5 L 3 bRAK
KBRAIcBTIE, RR0RBRERL. | AEBTRBLAZRT - 705 5, RREEIC
BELTHL AU LERLTEELAERBILSEF—F (W2 0407 —%) 2FHLE
HDTH 5B,

(4) REPOHRER

Fig. 5.5IK/KRRAFE L BREFOBREETRT. BREER VOBUEHEL LV OEBR
BTHd, FRRICE I KREREFEEOREMIZ, 850 CTiX108nA/cn® D & F1T23. 9Nme/
cn?h. 900 CTiZ1050A/cn® T27. 38ne/cn’h, 950 CTi131mA/cn’ T44Nmi/cu’hT&H -7z,
T 7. BREELGIA/cn’L BT, KRREEELOHICRESEENRS NS, KR
A, RBRT -5 2HIC UTKRREEE Qu. [Nng/cn’h) EBHEE 1 « [0A/cn’] DORHRE
BELILOTHD. HPORERIRAEZEL TS,

Quz= 984.7 -1.722T. +7.427x107*T.? -(6.744 -1.136x107*T. +4.502x107°T.*)i.

22T, T. REREEOHENEEK] TH 5.

N, KEREBER, X%, BRAEELRBLBESNSD. ENOoRELAZESHRTE
ANB3RTTHE, FREKEREFENEOICEES S E20~30nA/c’ DBREL EAD
BRIZEELEVY -2 BRVBFELELTWAI EdbI 5, V-7 EREERSIESITE K
BERKO—BOMLNRLETH S, '

T, AERERELXISIIEDS DT, EHREEALEREA L TREBEAKHET S
KESBEEMILELENS S, UL, AAROHAZEERPLPERARONEHOEL
RUMEMEOBETEIERIT7H. AAREBEDHE (H38%) BLECRDHEIENTE
HOORBRTH B, CORREO—DE LT, BFEXEALTEERFARNENVEXR
TEHR. THULL, ERETRELLBEEREORAATICBELRET 2 BRE A LHA



JAERI-Review 95-016

F B E I VBREAOKEROBEENERICL S, AEIZ, BEUIKROFHEMLT
x5k). BABEZETSELIHRLH S,

Fig. 5.610 R4 LIkREMBEIH/ L SOBARRBLEERERNMEH L ORKETRT,
KEDRBEROBEHIZY 7 » T, BREERCARIEZHBLTHS I L0 o BURBREET
W/moD) & Hi e, MAFIRFTEREREKFORERHEAMBAVELL, TUHLLERO L
INE—HE (=KEOBRER EMEL) MI00 ¥ THEILERLT S, ENROKRR
AT AWEBEOHMEANSEE LT, AIMBAEFHAI LT LR VF R0
YBitE LTV, SEAESER TRIABOSRIALF-BNALSNEZDT, TRV F—
AL EBAIC100 $EBLERTTH B, LHL. WThoBREETHI00 %L ETi3E
LTh 4. BEEILZBHELY Y — 7 BRUMBOIANVF-—PEORERELEA 605,
BEFAETFTXHSIE. LEUL-EREATHFROBRERMEORAD. YSZLD LR
CEBEAA VRESATIEREHROEE (WAE. 1y TFIETLAREAEIILIZT) |
BYHBEOSOHHOBRE. A V5 — X 75— R E~OERIIMAT, BELHETITY
— P BAEA BRI S PR ERER SR T ROER/L LERTOEMEIENOBEZ
Br2EEHEFHO -BORRSLETH S,

HRBR TR, BEFA 7 VOEREFZ-DIIBRETOREZZRE TIC/hORETE
Txy. FESS CECRUAETRALTERARZRNAK, BEZI4Y ETHMLTHE
REEIL00A/ e’ BEE TUM LR LD o7, 900 CIIRE L TH UBRAEZT » THIHEIR
CRIRTH »720 £ZT WC/HEEFEOAF THRAEIELRICEREREMOBLLEISZ
HOELOBBRESHEL T, COXONBBEOHGIRHBEHAOREARIZL T
BEXN TS, BEEOLaCo0: ORI~ TETFHERRENTLZHDOR
WEEHN2 L ERE D, SO LSO EHRIABRECREATSENIHA N
BIEFEEL AN -T-bDEEZLNE, DERERERORY A 7 VIIHT 2HABIIFEAHL
D—oDOREIEZEDTH Y. BREMHOEE - HRPEKEHEFORRIEETH S,

5. 3 FRUBMERIILILEARY

5. 2HTRNLEKESFRONGHERER T, AFREFEIEAERNTOKES
GEBICERANS D, ETEMR (B SHFTRKELVBRERICEEAET S ERAINY
ROEH YA XOFRYBREREHAME LT, ERAREME LI, FEHTHE, PHARTRH
SRR RICOVTE~S,

(1) THRMVESSREROBRERFRMES

Fig. 5.7 L FRABHEROBMELT T, BRERHRE - K5 1000, F0. 3md
y FUT (BEL%Y 0:) REAINI=ZT (YSZ) OBMELERTH S, COMEIZE
B (o (Ni) =2y b) EREIE (55 <y FF4F, LaMnOs) %&
oML, REESBEBOFEIEZAENNN0 0 \ ENSOERAREbcE” THS,

ZOBEHSREAEROERILLS,
EREZROEASIC Y- Tit. EREY .~ VIERRO—B L LTEREROMARLE



JAERI-Review 95-016

NEBEIERY —VARERM Ui, Jhid. BRERESUSI0S ROBRERIMARICHR
BiAd. LEOSHE (BEN) *AWLTERERRE T —NVHRERRILITATH S,
TOEE. BEBMOY—AEITETAIFY— b (BX0.3m) FHALTESEREELRER
btoit\%ﬁi&@ﬁiﬁmméﬁxyvi%mﬁnﬁﬁbtﬁﬁmﬁﬁﬁ%%ﬁbt%
BETOBREEO—KEERD -7, EEAEBRSETIAMASRAICGAEY - M2
BELTBIL/ BrEBHAFP COBREREEEII L.

Fig. 5.8 RBEEORKETT. | KOBREREZMAAKKREL BIMBYF RICHE
L. BREZOBBRNICE IV Ly H—roERAR (BA-15 CUT) . BEMIZIIK
LA Ulco KESBREHERE L 7ORB LR THBL, ARREBTRELILKES
ATNTUHRAEF )T —& UTRAEMIZHE Uiz, RBRTR. BEMBON | OKELE
(LA B obic. PEROKEETLVIVHRARBALTHE Lic. ARHOoOEKREIO
. SREFNAER RS LZBREBEN L THREBREERIZL DT -0, REKE
Bii. BREZEOIREL-ARH R 70 b S 70MEBEECLTRD, 0. &
MEELKNL BRI, EEERSO.1Q) Z2AUTREMCERLTHALL.

HEBRIBRDEMTIT - 2o
BRIAE : 850 °C
AREN 0. 11MPa
kAL R : 0.2g/min
T HARE : 200Nmf/min

etk F A AdeE :  100Nng/min
Z TR Uik, 0. 18PaClatn), 0 COEMERBN) KRB LLKRTH S, RBTIK

ERAER. KRBEEE SR UEERBTEL T S,

(2) RBRER

AT BREREBROBEAFIg. 5.90FF. I T, AEREREKRRLES
B (=kERER BEAR) TEULK, FRB T, 5804/co’® & & IT38Nne/co’hDRFEFRE
HEEAB, RAEHROASHEREZORXB TIZ, 850 Tk T108nA/cn® OBHRE
B 24Nne /cn* h DR R REBEAB T3 Y, BREBIHAROFRPEZR TR I OHNELD
BAFETLS ROKRREBELBL I ENTEL, ARBRTHOIOKELAZBRBICEERE
BT LEREEEER. ARUEENORM LB LTVEIEERTHEDOENL S, Fik,
KEREBELBRBELOBICRBBLZHELBEEIRON, BREFITEE » TOAL,
BAFEAETONE. SSIKEREBERMATIODOEELSNS,

MBI ZAEREROBESFig. 5101073, BTR. KEREBZEMNRBES
AOCTRERTELTH S, RPOERIKRUEO TR NVF—HE (=REKRORKER
BINEA) 2100 %THEIEAFT, AMENEHMESLTIWE ETRIANVF—-HE
3100 % AL THD ., BRIBAVEHD TVLORBERLTOAN, BRENNE SITHM
T e TANE—BEIRVTEEAICH D, Shid. AMBHOLAL DR BRFELK
XK o TRRRAEBIWAT IS, WA LAL S KBBEIWMT B bic DAL ¥~
PETTZ6DEEZLND, LvL, WINN EXREVLBHEAMLAEESDI RN F—HF



JAERI-Review 95-016

B%THH, HERBEEEDSS CItBIT BRI HO0%H ELA, S8R, BT
ANE—EAEFELOD. KEREBEOISHLIHAEFAHLT. EREHESOBH. €
FEBROBOERHBORHREER, BREEE2 BT IEERRARTLET. BEL
DERE D - BRI BRERORFAREEDETFETH S,

(3) R ADRAE

FHRMERERE., BRREBO/NRAEEROIX MERS TR TH B0 EHNLREE
BREIGBRFRHTEDICRU TR IHENREERRITLIILVEETH S

DEBEED G
CABEAERE L. TRAFE—-BEN EEIEEREONR
— BEETTEET B & MR DR
_EFHBROBVERHEOEREFEH
S YSZEDLBOEEA VBRESFETIEREMROEN
(AT, 1 v TFNEDAREBEINIZT)
_BIUBEOBHBOREEA Ly — TR T S~ E~DER
—BREXRLHRT 3 BEOEHRL
—ERT O BB RIET O B I BRI A O BR
- B A 2 VI HT B A RS
—HEBEOBHCREERO X 5T R,
- BREFOAEL (BERRGEOHE ML)
— BB TR SUMEE R O BIR
NEY 2 —VHEBEIZBITE RS v 7eHEH
CEERY—IHEOBRR
_kE/KES Y —VHE (R, TSR — MR OBR)
- HEBTREROSEL (BT R ML)
—BREES BT AEIR MEEAOMER

T, BENGBIARKELSEHRTIDOREABBOHARGERTH S,

5. 4 HTTREHSS . PORE
HEARSBEOHTTREETS VM E LT, KOEBETRI L

;. 3

() BRICESTIBENRBERY —EVRETH I,

@)K?ﬂﬁ\%ﬁ%é%\ﬁﬁﬁﬁ%ﬂ&m*ﬁﬁ&ﬁ/XTA&ﬂﬂﬁm%Q%ﬁmb
EEELRUICT S,

(3) BREGBI-EZEMES L. AMIKEIRERCEENY 7AFZERL. ANICE
BED 2 —VEBRETS, NUICRFEEN ZERHAL. AFE. REORBRIIHLTE



JAERI-Review 95-016

REOCKREZMET S,
(4) ERUIARRS VIKEBRTE2D0LT 5,
6)%ﬂ%vl—wwﬁﬁmumﬁﬁ%¢ﬁﬁ%b‘&&btﬁ%%ﬁﬁ%ﬁ%@ﬁxﬁﬁ

BTHE - BNT 5.

IHXhSBEHNR
#HAFy—F U RER g. 8MW
EEAXSER+BRECSBHE 0. 2MW

#S5S—E/RE

y—voAN/HOBE 30C/ /5507
REBEUHE 42%

RER 4110kW

kEBE R

THRLFE-PR 90% (HRF[BEEB80C)
EHEER 123 0Nn/h

BiEB0E 3700kW (BURBRELE)

HQSJIKfﬁybmﬁﬁ%%?oHENDEL?@ﬁﬂ%ﬂﬁﬁmﬁﬁﬂﬁsmﬁﬂﬁ
E%loomfmﬁﬁ(%ﬁﬂ&ﬁ?BOOkWﬁﬁ)beéﬁ?l?b%mEmTﬂd\E
Wﬁwﬁ%ﬁﬁﬁ%ﬁﬁ;(%ﬁ?%:&ﬁﬂ%?%6oit\HENDEL?@ﬁ&?d\
&ﬁbt*i%ﬁﬁb‘:n%%ﬂ&bt%ﬁﬁmﬁmmﬁiécan;b\mﬁ%m(so
FC) & LTHEXRAIIENTES, THbLE, —DD1~Y FEY OB TERICESK
iﬂ%&%ﬁ%ﬂ%ﬁ%ﬁﬁ:&ﬁﬂ%f%%u:@ﬁﬁ%ﬂENDELTﬁi:&K&U\
&ﬁ%ﬁ%m%ﬂaﬁﬁﬁﬁmiﬁ%ﬁm;5miﬁﬁ%ﬁw\aﬁxﬂﬁmﬂﬁbtmﬁf
%ﬁ%m%%%ﬁéctf‘&—XD—F&bf@ﬁ%ﬁ%%ﬁ@ﬁ%@%ﬂﬁEVZ?A%
Hm3TaZIEDMETH S,

5. 5 &

%ﬁ*iﬁ%ﬁ%mowrm‘$ﬁ?ﬁ«t$5n§%&ﬁ®ﬂ%%%&%ﬁ&éo%&\
%ﬁ%i@%ﬁ%ﬂmﬂit%v;—wm&ﬁmﬁ%%ﬁbéﬁaﬁﬁéo:mﬁ%?‘HT
TRﬁﬂm%&btmﬂm%mmaﬁﬁab‘ﬁ%mﬁﬂm%&btmmﬁﬁﬁﬁﬁﬁfbao
tﬁb\:nm%m*ﬁﬁ%ﬁ&mﬁ%%gtgmﬁma<\:@ﬁ%ﬁ%ﬂﬁ%oﬂﬁmf
55:&#6\&—zn_F&bf@ﬁ%ﬂ%%uzmvx%A%NMLf\K@%ﬁ%@%
ﬁ%ﬁf%ﬁ*iﬁ%ﬁm;émiﬂﬁ%ﬁh\ik\%ﬁKEﬁnﬁﬂﬁbtmiﬁmﬂﬁ
M%%(Eﬁmﬁﬁﬁﬁmﬁﬁm)%ﬁﬁ:&u&b\%Emﬁ%ﬁﬁﬁVX?Aomﬁﬁﬂ
BTH5,



JAERI-Review 95-016

[199 [anj pIX0-pI]oS

pue W3S 197BM JO SISAJ0J109[3 a4njesadud)-ysry jo s1daouo) 1°G By

¢00/L+eH « O2H O2H < 20%/L+2H uoljoeal [ejo]
¢0e/\+_93¢ < _0 _,0 < _9g+30g/lL  uoljoeal dipouy
INO+NI <~ _9¢+0¢H _9¢+0°%H <« INO+NI uoijoeal dipoyied
9)Aj01308|3 9)Aj04309|3
f
(+) spouy () spoyied  (+4) apouy \ (=) apoyyen
T —
—

d 0

S1sAjoJ308)3 uoljesauab Jemod




JAERI-Review 95-016

SI180 2T Ulta 9qn1 SI1SA10J103[2 JO SUIMBIP D11eWAYdS ¢°C "Bl

(Ww) 31un
olLL
LZ€
Buijeod seddoo Buijeoo .addoo
\\\\\\l\||1n r - -~
— (ZSA+!N) apoyjed T

agn} jJoddns

s

\\\\\\\ (ZSA) max_oLyom_m,//L0yo=vcoo o.»uo%ﬂ////

\\\\\\\\\\\\.\\.\\bl

b B L B R A

-
-

(®oooe) spoue /// 34613 mmm/ﬂ// //

qoc.ouowon A TR OILIATS. \\\.\.\\\\\\\.\\\\\\

%%ﬁnﬁﬁ aARRARRAA PR i B
-t///////////

m:_ymoo
m>_aomyoLQ

0143}09}9 [SISA|043109|9
=

A

1

6 T )




potentiostat

air
(D flow meter

(P) pressure gage
(@ thermocouple

V) volt meter
(® ammeter

JAERI-Review 95-016

0,

Hzo gas

chromatograph

dew point
monitor

l_"""_'—""I

/e|ec1ro|ysis
o tube

—.t

—C .
| electric
L Lo furnace

—o

A dew point
monitor

humidifier

|—QD—‘—(Jrgon gas

Pig. 5.3 Flowsheet of test apparatus for electrolysis tube test
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Fig. 5.4 Schematic drawing of test section installed an electrolysis tube
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Fig. 5.5 Relationship between hydrogen production density and
current density obtained by an electrolysis tube
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heat based on hydrogen production rate obtained by an electrolysis tube
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Table 7.1 Specification of double coaxial valve

Working/design pressure 41.9/51 bar
Working temperature 900 + 18 °C
Helium mass flow 35.6 kg/s
Diameter of gas duct 700 fnm
Temperature gradient +2 °Cc/min
Max. closing time 15 sec

Leakage rate

0.1 mbar I/sec

Closing cycles per life
time overail

1,000

Closing cycles at full
temperature

100

Life time
Components not working
under high temperature

High temperature

components

28x10° h

14x10° h

Table 7.2 Specification of pressure control valve

Type

water—cooled angle valve

Diameter ( inner Dia.)

150 mm

Material SFVAF12

Fluid Helium
Working/design pressure 9/45 kg/cm * G
Working/design temperature ¥ 800/450 °C
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