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This is annual report on the experimental test operations and maintenances of the
mock-up test facility with a full-scale reaction tube for the HTTR hydrogen production
system in 2004 fiscal year. The improvement work of catalyst dust filter in combustion
system was performed in May 2004, and the performance was confirmed. The sixth
experimental test operation was performed from June to July 2004. Periodic inspections on
boiler equipment and high-pressure gas production facilities were performed from end of
July to September 2004. The seventh experimental test operation was performed from
October to December 2004 for chemical reaction shutdown test. From the results, a behavior
of the helium-gas cooling system, consists of steam generator and radiator, during chemical
reaction shutdown was confirmed.

This report is summarized with the outline and the results of the test, maintenance

works and inspections, and operation records in mentioned above.

Keywords; Nuclear Heat Utilization, HTTR, Hydrogen Production System, Steam Reforming,
Mock-up Facility, Sixth Experimental Test Operation, Seventh Experimental Test Operation
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HARF I EZEEE U, TRFIEE] SR T, [$RoKFBFAESNOEH#RE
HiEL T, BOEG OREBEA A, @E T BRIsER (HTTR High Temperature Engineering
Test Reactor) % HWT, BIRHN AFKERES X5 AOHERAREEZED TNDO,

KSE, EEORBEBEBE~OHEOHEVICASNBE ST, FLWIZFRIF—FEEL
THEHZED, EWFRICBWTHEEORENTEHINS, L2500, KBEREARARTRZDEF
EANEDPKPAERBIEEDILAEYORETHERET 5720, KBREATHOHTZDIIZENSIZ
AIEMNDODIRNF—2 5220 ENH D, TESITBITZARHER. £& U TEAREIOREE
R LT RALKSR ERDIEERISIC L BKRBRBEENERTH S, Lo T, 4HKE
TENEINT 5 &, {LAREOEEICE S CO: DHEHBEINT]MNS Z &N 5, WHIZEREADE
MZNTTICRBEOKRBERETDNPEELFEE 2> TN 5,

JRT IR BT A ORD D ICER T A FEM S B I NDBROAND T AT ZAZRE L Tk
REBET 5 HTTR KRGS A7 LA OWMAMFEZED TWS, ERA A, BHRITAY Y
LNAX, FAQEERBEM W CHEMICRRER WD Z &Ik D, FPRH O THAMIEE
950 CEERT D ENTEDZD, BREDIT,, KFBEGE, {LETHROBMES, LHRIChE
LRIANARE L85, BT AFICL KRG, 2R E L TEEREIZ#EDIRVWD T, CO2
DN DIz, BREICBELWKRHES AFLELTELETH 5,

A ZAFAKSREGE S AT L BT B 7201, ) RBO AR 2 0K KRFEITH LT
RFIFRZR#T 220 OREES. DETIHEKBEES AT A REIEET 5720 O HIfHE
i RTINS BEKEABRT 2 N F U LOBT QMR BT RN E, )RERE
TR EKBRES AT LEREET 2720 OEREEER. SOEMBERILETHS. 2hb 0
WO ZHMEL T, HTTR & A Y > OREKEEIEIC L BKEEGE S 25 A & BRI
SNz I, AF OKEKKERKRRTRENS,

CH4+H20=3H2 +CO + AH(298K) ; AH (298K) =206kJ/mol 1.1

HTTR &9 BKRR/BBAEKRBZHE S AT LADORFMRZ Fig. 1.1 12717,

FFHT 950 CITIE T Nz LRAY U AN AW, HREBASHEET 2 kA ™7 AH A AESHL
INT (BATHE 10MW). KERKERH. BLBERSTHEE LTINS, KkERSKY
ISR ERSZTOES 2D, 2T L ZAENREBEEINTH 0., MBE 02
ULAR (EF : 4.1MPa, KEKKEBRADEE : 880C). W2 TOEAHR (A% &%
KUDEE A AR FIBEDERIT A DRFR. FES : 4.5MPa. KEKBEBEA R : 450C)
MHRN TR EITD . A

DR EEIT, RFFERFRHES X T AZLREITBET 2200 HHEROMSE. 8
RePENT O — R ORE, KBEE S AT AOBBEREOME, S2EME LT, FRB2E
B L5, BRE—F TRTFFLEELZKREERREBTH S [EHEY—RNERBREE

(BAF, TRUBREEE) &) 28/ELZ. TR 14 6 2 BICEH L ERBEE OBERRIZB W
T VI AHED LNGERILRRAH Z « A5 > OREDEIAH 99%E 1) EFEHZ 120Nms/h Dk
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T R, 7O ATERHEICET SRR, KRGREROSUCHEICET 23R, AT
KR BB B DAL SRS IE BRI RS T B s 2 AWl HI AT LI T 2B e EIEL
TWBO), TR 15 £ E IR RGO, B R K 5 > ORETHE LK
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WA T — 5 OBE. KFBERLE S AT L ORIEERE O AL 2 5t HEHE 0 ICKE L T»D 00,
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2. BREEOME

MBEEIL. HTTR IO T 5 KREN AR AR Y A5 ACLF, HTTR KEEES 257
LYD S B HTTR ST HERD 5 TR OKBEE S AT LOBREZHEEL b DTH 5. Table
2.1 IR BREEE & HTTR AEHE S A7 ADEEH IO LR ERT,

EHFHEILD S BARGYWERT. RISERNA OGRS, EHHEASE, JEREREZ
HTTR ABEEI AT AERIUEEERD LD HTTR KFRE S AT A EMURKINEZ 1 &4
HL. KSE0BERELRURE, FhERsLd3dE2EDTWS, HTTR AKRES 25
LDKEGHEBIFNE 30 ADRFTH B0, KINE 1 RORHEBREER IS HTTR /KRG
AT LD 1/30 BETFIVITHS T 5,

E/-, BB, BETEAONILIGL KRS 2 IS OE RN O/, KRS
VAT LD - BEXBONE, SIETISERARIERTED LD, ANUTLATAER
V— T DS 7O AN A DB MEOHRD HTTR KERHEE S AT L2 L ZHE &L
TW5, Table 2.2 ICABREEB O EKELZSEHE. £/ Fig. 2.1 TRBRIEBEORHEMBERERT,

REBRIEEIL, AY U ERRERIGIBTREZRET D0 DOKELLER, RFRE25AY
v AH A B KRERE R T BAY T LT ARG, KRR BRI RE & 725 H A 24t
59 572D DRI A AR A R QKRG BAGE, BE R O LR IR R KL E R ITER T A
AT DD ORIEMWA X G EAE, KARKKE RS THIE S N/2KBF O LR X &Ry
T 570 DBNERMEOM, HH/KRM. SHGIEERMN, BEXRHESFTHERL TW5, Fig. 2.2
WWHBREEOSMAINE & REREE, RIEONEZRT,

(1) /KEKWE SR
RARKERL. BERANYTLAEATHREITILERGETH D, RN Iy MR
INEE 1AL, TOAEITBIANY T LEZRL TRIGEICRAZMLA S, KINE N O
BEICIER SR T AR 2 ERRDOREA A EHG L. KBKKE RIS L D KkFEE
BT B, | |

(2) NI LHABER R
AU T LA AR, NBAY 7 LA X2 KRKEERTHERTHARETHD, AU
LEREZHAY T LA, FFFERERSHRE DR E 2R T AU T LT A MERE,
KARERR, AKBHSE, RIFEER. KTEE N ULAHHRREZ RT3 LS IER
W—=TEFRL TS, TOM, NUTLAEGREOENFTEEITIANY T LT AL
Bl NV T LHZARORFYZERET DAY T LT ZBEHRMEN 5725,

(3) LB R AR R
ERHA AR ER I, ARKUERITFEI ERZ AT 2T HRETHD, AYHX
EWALRAA R (LNG) ORETEHET S LNG ¥ > 7., TH2ZE0OHT LNG R 7. LNG
ESALT 27200 LNG AR, HAELERRH A2 —HKirET 2RI —28 > 7,
XLITAY D LRERRA LR BT 2 ERT 2 B, 3O BT 2 BRI 5 A



JAEA-Technology 2006-013

Do

(4) KRASKHBERGRR M ,
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AT BRI T MKERRT D7D DRKZAY > 7, NU T LT R EBZHEITD KT
B, RERESUWNICARKIBRIBEN SRS,

(5) TRUIHFAR :
BNERREE, KBRKYEBRCTERLU KR, —BERBEOERATA, WRITRRIED A
G UH ARG TERIETHD. ERTABHE. wXL—F, kEHRSA, TJLT
AEw DEMNSTRD,

(6) ANEMEHT A fha iR
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AL TW3 /=8, KERERZRERD SHEIEETOMBPIIEICERT A 2R LTS
REFELTWS, Tz, KEKBEREREITD, FRAARANOEKIBAZHIET 5720, 2=
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Table 2.1 Design specifications of HTTR hydrogen production system and the mock-up test facility.

Terms HTTR hydrogen production system Mock-up test facility

Inlet pressure of steam reformer
Process-gas / Helium-gas 4.5/4.1 MPa

Inlet temperature of steam reformer

Process-gas / Helium-gas 450 /880 C
Outlet temperature of steam reformer
Process-gas / Helium-gas 580/585°C 600/ 650 °C
Natural-gas feed flow-rate 1400 kg/h 43.2 kg/h
Helium-gas circulation flow-rate 9070 kg/h 327.6 kg/h
Steam-carbon ratio 3.5
Hydrogen production rate 4240 Nm’/h 110 Nm*/h
Heat source Nuclear reactor Electric heater
(10 MW) 0.42 MW)
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Table 2.2 Nominal conditions of the mock-up test facility

Subsystem and items

Nominal conditions (available)

Steam reformer
Helium-gas side

* Inlet pressure of steam reformer

* Inlet temperature of steam reformer

* Outlet temperature of steam reformer
Process-gas side

* Inlet pressure of steam reformer

* Inlet temperature of steam reformer

+ Qutlet temperature of steam reformer
* Hydrogen production rate

* Steam-carbon ratio

4.1 MPa
880C
650C

4.4 MPa
450°C
600°C
110Nm°/h
3.5

Pressure difference control between helium-gas and process-gas  0.04 MPa

Helium circulation system
* Inlet temperature of circulation pump
* circulation flow rate

150C
91g/s (0~120 gls)

Natural-gas feed system
* Feed pressure of natural-gas feed system
* feed flow rate

4.95 MPa
12 g/s (0~16 g/s)

Steam feed system

* Pressure of steam generator
+ feed flow rate

4.6 MPa
47 g/s (0~58 g/s)

Nitrogen-gas feed system
* Feed pressure of nitrogen-gas feed system

+ feed flow rate during start-up period
* feed flow rate during waiting period

4.95 MPa

15g/s (0~30 gfs)
30¢g/s (0~30gls)
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3. LELRTFOME

ARBIERBIT, TR 16 F 4 A0 DRLIRRE OMMBURER 7 4 L7 OURETHEE R L, F
AR 16 4F 5 J 31 RICEEA % S Hisk OERURE 4 St LA L, 7o, Tl 16 4 8 AITE
WERIZAY . RA 5 ROE T D EROMREREIC OV AL 16 4F 8 Az, E®ED
ABEBREORZREIZ OV LK 16 4 9 BTN ENEFHREICEH LT Liz, BITIC
ZF OFEMICON TR B,

fpds, ARETIIEAOEA MPa ICHRHEAMHE LT D0, RA T WNTE—FE RO
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BRI DR DN ZE R BT D D% T FERANTINET 2R TH D,

95 [ERBEIGR TR OV 154 12 A 11 B, SROLOERET AL 2KE R Z Eh L
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Fig.3.1.1 Improvement of catalyst dust filter
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3. 1. 2 fEBEERT 4 V4 OWE L SERRE

RSB 7 ¢ LA DEAED T, EEN AMRRFICHE-SE | TR 1648 4 A 19 RICHBIRIC
I A RS AR LUAE R 2155 & & bic, MR 7 (L F iEmE S A
BERESEG B 1. TR 16 4E 4 H 26 BICEEN AMBLHR ISR OZFRE (RET AR
SRR 56 40 3 IWHESERIET HHERBORE) FWFE L. Tk, MERERY V¥
(AR ANEEET) OMlExr A —h—THTERL, SERBEOELREICEHE LT 145
WA S RREEEASE ) AR BT T, RIS, A T H A S L, AERERIC B 2 B AL (0
B A Ste) 12OV, AL 16 4E 5 A 31 BICKIMBOEHRAE SR LEH LT,

(1) FHFTRER X CRHRAEEE

sk R DRI SN B R 16 48 5 F 25 BAnD 5 A 27 B OBIRIZRW T, SERRE OIS
L7 AEEEFNCONWT, BIEN AMREEICE S 2 Lokt (RUERROME, WiEk O
B D EHF L O 1A TS XY I S h, o, BROHRP AT SN TND
T L OMERA AL USRS OB 2 EE LT, EBREEBICOVTE, —EET
ZARSZHIRIE 6 455 1 THR O 2 O RGR b0 HHE T4 5 T DV TR 2 3 LTz,
22 BRI DR L IZ OV T, FANCERE T & Wik U TE% 1572, Table 3.1.2-11Z
REEE—EERT,

(2) TR E L T ORR

SO ER ORAER % Table 3.1.2-2~Table 3.1.2°4 2R3, EREOHR. £
TOREEBICBWTEERRREITES | SEY A REZ O EMFT BN AREEIE
D5, B EOREICEET AL O MESh, SEREOHRESTAMSNTNDZ L E2HBL
77

(3) SERRARTE & DR

SERRMRARIL. ERR 16 48 5 A 31 HICEEEE L UARE (RERR. WERE) »MTbh, &
U [SERURERE) ORI ESZT T,

7B, 86 EREER T RIS ER 7 V2 R L, PERRIEZRE L & 2 AR
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Table 3.1.2-1 Inspection Items

RAEIEHE * & & W F0 i &
1 | AERIE B S fr WU T N, Table 3.1.2-2
M‘ZM : ll\ ~ “g‘ 5z ‘v‘
2 | FERFEERE iﬁfg BFTIcoN TR LR, RIBREHRE Table 3.1.2-3
FEht,
4 | MHERER W HEOFE D 1.25 L1 _EDEF1i2CEli,
Table 3.1.2-4
5 | KARHER # R DES LA EDEI N TEN,

Table 3.1.2-2 Results of thickness inspection on high pressure gas tubes
1. #BRFIE

ARG T HoE A& A

/\"/I/X::::—ji‘td)%ﬁiﬁréﬁ%ﬁﬁb\ HOENEDED TBVEH | BEREL EThbL,

AAE 2R EEICIVRIE T 5,

2. #ﬁﬁﬁ%
7 =i 6 5 Vil A SHI == xﬂ‘ Vilke=e
P TRk 16 4 HE & P HERE | AEsFX
A2TH DM-4 < +0.1mm | 2[EHIER:
B, o B — A& [mm] T
(5 No.) ! WEME | EHE | R
1| F6C ARMEI&(L3C-1) | SUS316TP-S 4 1.66 5.1 4.9 &
2 | F6C OB (L3C-2) | SUS316TP-S 4 1.66 5.1 49 & %
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Table 3.1.2-3 Results of overhaul inspection (Non-destructive inspection)

1. BREHE

BREEHR , ®mEF Ik I E R
Sy BARICEVBZ. BE. £, IEhEOaERRRD | AR BE, LR, HRED
H LR T 5. | AERRKE N L,
EBRER | BAIREMELEEBFEEICLD, O R KN (Bl | REQEE Tk, WTH
B (PT) Fu, EUaR— V5 D7 N2 SRR T B, FEEOIRNZE,
2. BEHBIERLS
(1) BBEBREHRZE (PT)

RER G Sy ARAAT SRR (B EIR . TR, BAEH)
BEIEM 15 4y BLBRERE 20 43

3. IRERR
BREFEAH R 16465 H 27 H
AR RAEFE | BB 9%“{?;) ﬁfg’ R
|| R s AnmRE | BREE | AEOARRE |, - ok
(W23Y, W24Y) PT | SMEDEEEESR
, | ERERT s mnEg | RRRE | AEOMERE | I R
(W15Y, W16Y) PT | SAEoovEEs :
Table 3.1.2-4 Results of pressure proof test and tightness leak test
1. HRBRFIE
Ll B E K
(THERER) RIEWEA A2 AW CTHEROEND 1.25 (2L EOENTH-
JEL, ZDES T 30 55 RHREFT 5, BEREREOENLL,
(KEBRBRIAEETAZ AW THERAOEANU LOENIHREL, D
JE/1T 10 o3 LL EREE 975, RROINZE,
2. BEFE
BREFAR | FR164E5H2TH | WRERKE | RV | REGE AR
A i 3 K[EHRBR
RS | BEED | e | BEED | s -
PR PR B 4.91 6.20 30 43 5.0 1045 EkE
BRI T TH
AL B B 4.91 6.20 30 4> 5.0 10 5> atk
KRBT T
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3. 2 FEHRE
Tk 1648 ANvD 9 Iz CREREBOEMH IREEXLZEM L. BETREEZSZR LT,

3. 2. 1 FATHWE-EEHBIROMERE

FELZEHAEERA 7R OEABBRZHMNCESERREBICREIN TV DHRA T ROE
—FEENFZBRO RREMIEEE TR 16 4 8 HIZEM L. FAL 16 45 8 A 27 BIC WL HEREE
(RA FTBREWHZMRAT) ORBEEILLRVO S LITHRERELFM LT,

RERR L 72 2 fHIE, ABRLKERBRBEORIBERXKILS) 1 EBRA T2, KEEEX14S)
1E, AL NABHRX13S) 1 BN E—HEENRFIIEY L, ELINOIFRBRT2RER
28, B3 ETHD, COMMERL LI-RESNSHEE—E % Table 3.2.1- 112, A1 FROHE
— R A S EER MR — % % Table 3.2.1-2 27”7,

KRB OMERREIL, JRAIE UTAEEL M L IREET, BENHEOWNERBERICR L
EEOREILIBEMOBROERESERORE, B CTHL~Y 7 LT AENLMREE
WNESD B R OHEREY - (HEWE0FE, AL b - 7y MNEDEE - BEOHESLRETSH
DTHD, T2, AN NABERIEE L EBEEGRB L o TV, EEBADRE
HISEED T ORBREPRETH 50T, AEE & FRRIC, FANCHEBEESEE L H#HEL
EEERORAREESHRERR(PT)ZITO L TTMENT, REBAEREHBBIZHONT
HERELDBLIZOWTPTEIT) 2L & Lk, ZR2FOMREREILLMLIZRETY— FEOR
BBR SR OFEE EHFHI OV CIEERAER & OB ERBRE RS2 RET IO TH S,

ULEiZonT, FEEEEBEEOREENESWVICL2RELZITV., £@TEFEORN L 2R
L7z, RRRIEE QM & SRk 2% Table 3.2.1-3 IZ5RT, MEAEMAK T#., BB EOEE
FOFTE - BT 2TV, KERBREZ 541 MPa GHFEESD 1.1 ) TEM L., SR UKE
DEFERUOBBRETEICR A VOENT L 2R LT,
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Table 3.2.1-1 List of boiler and the first category pressure vessels to be inspected

i Waeg | 4 | REINo.| BOHIR [REEAB| ABRAE
wassm weo  |msesse | TRLTED TALOE BABAR

KR
priez | HOBO® %_;%m #4498% :S%Z}(?)? ?gég? Fahisdabicy
Ghn' | Brlw |masses| TH1IE| DHa0h| ma
RHA | B4 | TagNo |memNe. mE| M B AR AE
PV—258% 99%% AR LS g’;ﬁ;ﬁ%%
PV—171S% QQ%OA ﬁé‘nﬁ;wx §§§%<¥

_ | z2a#

PV—22S 99%% %’37@‘/7 gﬁéffg
s |Teelom |54 mm|SHER ABAE
P%& P g MPa| RRFEES A
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Table 3.2.1-2 Specification of the boiler and the first category pressure vessels

- R )

u]

FEARN AN A

‘-i{g fe= o, ﬁt o ! i
iy X\J %’é ﬁ-:. j].& Yitss %‘5’ {/%fl]ﬁﬁ
i = # 36555 W A498E 44997
I W A Fa—TH DXy M
2 A ELLCES ) CEER)
EEER AT PR R
ILNARE 7.54 1t 0.067 m 4% 0.018 n
N 0.007 m
AR KE
AT 0.54 ton/hr 260 KW 67 KW
REHRE
AiE 8 300°C 300°C 300°C
= | 350C
Rt HES
oA Al 4.90 MPa 4.91 Mpa 4% 0. 69 Mpa
& Al 4. 42 MPa N4 4.91 Mpa
"
BR8] SGV480 SB410-SR S4%& ATPT410, SB410
& Al SGV480 STB340-SC A% STS410
S oA
E& 1150 mm 1000 mm 52.7 mm
WE 36, 38 mm 50, 25 mm 3.9,4.0 mm
AR N ERor SR 514.4 mm (NER) 25.4 mm (SMX) 25 mm (FR)
A 22 mm 2.6 mn 4.5 mm
& H KRITTE () KRITTE (BR) KIT T2 (BR)
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Table 3.2.1-3 (a) Inspection results of boiler and the first category pressure vessels(1/3)

e | RRER N S Rl H=E

1) ERBIRE
BEVENE OR TAa-7" 10 & D818 - 08,
He A HH 1 220> B ARl ONGEAR, B
KERE R EEESEOMNEY. HEEDO
KRR RS DH B OWTORE - ik

2) BERBERE

SMBRE | pavenmor -7 ic L BB - TR,

He AHH A2 - KEBNE - REVES S OEAL
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RIGRIENT &,
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B (PT) RUOKE~ R — NV EBOBEERICOWVTY | &
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SEEER%. REREBY ALY, T4 R

e At FLE « FIBIZOWTP T 21T, B, #h

ZLEI B, BEREN L,

(PV-255) HLST TR OWRH LEA OB ERRHE 0| &

Q%A EE % . MOl00UKETHDE D &,

%t\ﬁmi@Eﬁmﬂﬁﬁﬁwmm%bf
6 : & o

JE A5t JEA R RS & OLBUZERRZTV, PR
(PI-17S) FEOHE,

A EIRE., EREADLIEDOENTH
55. 41MPalZ TRER 1TV, KEMBHEH &
o UM B S BUHE S O IR O F 1,
KERR | ARRUEEZEOREOEE, s
. Hefliz DWW T RIEN AMEEREFIRE
BRIZERRICAINE L CRERR L, TR, I’

NN

WOHE,
IR KERBE R ERERICOVTRETICES | Ak
BE HRRERVRIERE,




JAEA-Technology 2006-013

Table 3.2.1-3 (b) Inspection results of boiler and the first category pressure vessels(2/3)

st | AREE RO MR Rl R

1) {ERATRE

RBENEROAHA A~y #—8% K 7a-7" T B
BEL, (EY. #HBEYO
WK VB EFEOHFEIZ OV TORE - 7Bk,

2) WRERE
SMBBRE | s R OA L O~y 5 — IR B, A 5
EH, BRERCEELRREREN LEFT
T e
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R - BER POREOHE,
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- HL NEDSE, 1Bh. BEORE 1
g RyFx v— NEOERORIEOEE,
(X14S) EDF, BEPEDORIBOEE,
JES3H DB IEERE DFIE,

RBRE A O~y ¥ —ANEOEBERIEERCH D
FRE (PT) KFEBERT (ET2A) IOV TPTRAT 4
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EAE FENEESR & OBRERBRZITV., MR m®
(PI-525) BEDHE, ’

BIEE IR, BEREADL fEOEHTH
KERE 5agwwxﬁﬁ%ﬁmi«yﬁ~%%m s
RO BESRHS ORB O &,

AEROEESEDOREOHEE,

ERFE | KERRZBR ERERCOVTRERICLS O
B ERRER VTBRE,
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Table 3.2.1-3 (c) Inspection results of boiler and the first category pressure vessels(3/3)

At

RIRIEE

SO S

& &

% =

FEARN AN A
e
(X13S)

SHBURE

B R OO Emoas, Be, BH
BEREIZOWTERICTEE 2KMA RN
L ERET D,

¥ FoMoRE

iR - BRERCOREDRE,
BmEE 08, BEORE,

R MEOSS, BAh. BEOHE
NRoFy . — MEOERUIRIROFA E,
DR, BEREORBROFE,
FEHFOBREEREORE,

BERE
B (PT)

ARG I I R AR & CTHAHEEIE T
B REE 7=, L LTP THREDR
EBEMT O TWS, HEHEHEONE

(OME ¢ 34) RUSME GME ¢ 60.5) DEEHE
HUAFME) 4 1 G OWTEBEL, AF
R MDA EHERT B,

PN

G
(PV-171S)

DIEERE. REREEBY ALY, T4 R
FRNE « FHBIZHOWTP T21TV. ER. #h
IR, HERENZL,

AL TH ORI LIES DR EIXRFHEAD
Q%A HEZ . DOL0URIETHDZ &,
Fi-. Bk E 0 EIEREHE I O80%LL ET
HHZ &,

0NN

EAht
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AU b DB ERB AT\, MAER
B D H I,

KERER

FREAHOL UEDOEHTH B5. 41MPall T
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3. 2. 2 EENAEHERORLZHRE
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ISR O ERTRE S A 16 4£ 8 H2b 9 Ao CTER L. Tk 1648 9 H 10 RIS
BREBONSVOL ERERELZHR LEHK LI

EIEH A SN HM S BIRAE. ~Y 0 AN AEERER S, RIEE R LRk, ARE M
AR, BUSHT ABLIAIRIE, BRI, BIEARBTHY . ENEEREEEIN L AD
THECEE LT,

(1) FpRER O EH B ERE ,
Tk 16 4E 8 ALY, REREOHRE RDERHICOVT, EHBE EREL KD TRE
BRA D D OENRE 2 EMH Lz, REREOLDOFRIREL, BETARZEIED 5 E
ot (BUEHEROME, BER ORI D EH EORLE) IZHAT 5 & 5 ICHERF S h,
B, BEOHRDPFFIHENTHE I LOMREENE LIERETH D, o, EHBA IR
Fix, BEN AREMR O H ERLEHROM L EEEFTEH BREORRPHERE ST D0 ED
EIRE HERTHZ &%Hm&btﬁﬁfbé1ﬁ§%Eiﬁﬁ&§®$§%E&HLT%5m
MHEMEREIZ B3 S A B 721 ik sh T 5,

(2) RAETEE &R EER10E

BREREO - D OERREZ., EHETREZ NPT, —REIE 82 & (BIRFE3) BT
FIECHER L T, Bl LoBEORIE R IZ O W TERE EM LT, Table 3.2.2-1 IZREHE—E
EEOXMBREERT, B, FHRBOMERR 2OV TS OfEEICRE DM T HE S
EHLNTEY, ThICESEARBREBE BB LREASNELED TV D, BIFEEICETOR
BOBREERZ TS0, SHIIIABBREONREHFIEN ST,

(3) FRIRE & E DR

HRTRAEDOFIE, FERRERSER O NIZHRER L% Table 3.2.2-2 7> 5 Table 3.2.2-3 (TR,
SERR CIREETRAZAVTHEROENULEDENC T R, T8 u—THOT5T
REREED HNAS 23 (AT, BEERT 7 5 0 DB S DIRNN 3 BT o2, 7T KRy
DM, R — bOBY &, FA7 v MEREORERHE %, BEORBRELER LR
HOBNDENT L LR LT,

BEFHRE TR 4 KoV THBRRE L EME LR, ~V 720 AREHRET v

a—_y FNABEREHORERENRRES Thololzd, BIESNEHHOBEFICZHRL
Teo Flo, REFELZAWTICEHEESICEERE L Th HIRER 10 Ko\ Tk, B4k LERC
BT BT EMOBERR X WE LT 27120 SERE. ERIRFIHIE R OERABRE EHE L,
BEORNZ L AR L,
- TOMORR. RECBOTAFEIES, FRBRREOESTOREN ARERMEIL, ®EV
ARLEIZED HEM EORXEITHEAT S L O#HEFS ., itﬁé@%ﬁm+AMénrwé_
EERTER L,
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- Table 3.2.2-1 Inspection Items

BEEE xR E 3 i %
HIERIE Ba% 152 BETIC DUV TEM, Table 3.2.2-2
SRR L RIFEORIREREIZ OV TENE, Table 3.2.2-3
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AIEVES ABES REW R 1E

A AME AR R 0

~ 21 BIZHOUNTEN,

Bk S e -

LA g | o OTICOWTRAE,
TRICER T AR WAL KR REr il

BEHERRE SEFTORIE SISV T EHE,




JAEA-Technology 2006—013

Table 3.2.2-2 (a) Results of thickness inspection on high pressure gas tubes

1. HBRJTIE
W BE B H OE K O
SULATa— FROBERESHBEHAL. MELILDET MMM | IEEREZ AL, 20, FilE
KRS IV E A OS L RBR DB L0 E AL, ST Y | oflEEEELGEDRNT
UL IEINERZERERAAL, HONUHDED TBWRIERE2E | &,
AIEEICIVRIET S,
2. RERR
HIE#R Bl | MIERE | BlEFRK
B w1648 823 A~8H 2T H 22HR Jaa—t o
FHH DM-4 7980 | +0.1mm N
AD-3251F VA4
(R % ) EE | VR AR AR R
[mm] [mm] [mm]
1 | BIH o4& QLIH) 4 5.4 1.90 5.4 a4
2 | HoH H Ot (L9H) 4 14.8 5.7 14.7 a3
3| e FH OEE(L12H) 4 15.0 5.7 14.9 & K
4| ARIEEBEEH OEEWLI3H) 4 14.7 5.7 14.7 & ¥
5| ARFEARE OEEQLI4H) 4 5.3 1.90 5.3 gy - 4
6 | ATFEERH OEE(L15H) 4 3.6 1.29 3.6 A
7 | IBAHZ 7 OB (L24H) 4 5.4 1.90 5.4 B
8 | B3U HAE & (L12U) 4 4.1 3.05 4.2 A ¥
9 | EEAUT LA —RA(L34U) 4 4.2 3.05 4.3 & k¥
10 | {EEAY T A0 —R(L320) 4 4.1 3.05 4.2 A ¥
11| Bk 2B DB (L7G) 4 3.7 2.18 3.6 A ¥
12 | X3G BUBhH AH O EAE (L20G) 4 3.5 1.92 3.5 A ¥
13 | CV15G OB % (L18G) 4 2.7 0.54 2.7 A K
14 | AV14G H OEE (L10G) 4 4.3 1.10 4.4 A ¥
15 | FEEby AmEER A DELE (LIG) 4 2.7 0.54 2.7 & %
16 | LNG ZABBADEE (L3G) 4 3.6 1.92 3.6 A ¥

— 26
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Table 3.2.2-2 (b) Results of thickness inspection on high pressure gas tubes (Continued)

ey B ?ﬁﬂﬁ%d\ D3N Eﬁ@]gﬁ -
(& & %) mpes | | O o |
17 | e Zm s R (L11G) 3 3.4 0.70 3.4 A K%
18 | AZESHARREAVUR(ILE2G) 4 4.8 0.82 5.0 & 1%
19 | IBEEFREI AN AN ATV 438 R (L15G) 4 3.8 0.88 3.8 el
20 | Bk A EER H 0 AL (L16G) 4 4.0 2.04 4.1 &
21 | [Fopbr A e mEE (L17G) (17-2) 4 4.8 1.74 4.8 & %
JROBE 0 20 B AR 0 B E (L17G)
22 4 4.1 1.74 4.2 &
(17-13)

23 | LNG &> 7 - R 7 389(L64G) 4 2.4 0.17 2.4 &
24 | FBHY ABEEEH A ELE (L20) 4 4.5 1.76 4.5 A %
25 | R Ad R 1 B (L3C) 4 4.6 1.66 4.6 & %
26 | AR AR T A(L32C) 4 4.5 1.16 4.5 &
27 | iy EE 7 4 V2 — A1 (L3C) 4 4.9 1.66 4.9 & 1%
28 | CV3C H OB (LAC) 4 5.5 3.47 5.6 s
29 | RAKSE IR AT A O (L1C) 3 4.8 3.85 4.8 & %
30 | ZRKUBEERA 1 (L15S) 4 3.2 2.45 3.3 &
31 | ARUEFERH A (L16S) 4 4.3 2.95 4.3 & %
32 | CV251S A[(L231S) 4 4.1 2.95 4.3 B K
33 | LN2 o7 0 (LS7N) 4 3.7 2.15 3.7 & %
34 | LN2 Z&F33H 0 (L6IN) 4 4.4 2.69 4.4 & %
35 | LN2 =520 7512 (L64N) 4 2.8 1.72 2.8 & %
36 | CV63N i D ELAE (L76N) 4 2.1 0.49 2.0 &
37 | KEFA—RMIBLE (LBTN) 4 1.9 0.26 1.9 & K
38 | KFET A ZIRUELE (LBSN) 4 1.9 1.00 2.0 & %
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Table 3.2.2-3 Results of hermeticity test

R BRI

B K I

REETAZANCHEBOEALU LOEZEEL, TDEST 10
Sy EA AR5, IRIBOHETRIZ. RIER - DIE R R ORI =25
IEFRRADSDYE VT, T TOME . BE K OCRRDOMRFMEEE
MEFERILBR), B@E, RAHBO T v ROT TR, REIAHRE, &

RRERES. BVER BT ENC DWW TRROF HERET D,

BIIIRIRDIZNZ L,

2. RE/BR
f T RIGEIR IR~ AR | REME | ERUx | B %gﬁ
W % B wRED BEED | goswm | R W%
AU I H ARG 4.42 4.54 30 43 &
4.2 4.54 30 4y a
AU BT AJEF R 4.42 4.42 30 4> o
14.8 14.85 30 4 B
0.589 0.595 30 4y Bt
AU BT AR 0.932 0.950 30 4 ey
4.42 4.54 30 & G
KRBT 4.91 4,97 30 43 B
0.69 0.70 30 &y ey
1.8 1.82 30 4y E%
REEM A ABAR TR 50 50 0% ki
5.89 5.95 30 &> Er
14.7 15.1 30 4y g
19.6 19.9 30 & EH
%A 4.91 4.97 30 43 At
0.8 0.84 30 4y Bk
0.491 0.50 30 4y X
JFERET A R (R 4.91 4.97 30 & ey
5.89 5.95 30 4 ey
19.7 19.9 30 4y &k
KRIERBE S 4.91 4.97 30 4y %
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4. REREROME

APREE IR 13 47 9 AICBYEZ5ET L, Wik 13 4F 10 A2 5Pk 14 4F 2 AITh T T
RERBR A 2l URAHER A TR T 2MRE A THZ L 2R LD, Z0%, ER 4FE 3 A 1
HAH 3 A 16 BIZoN T8 1 BIRBGER 2 Ei L, SEBRAERRO 5 HAGEIRSRIE O 1#
AR EZ AT > TV 20, Wk 14 FEICIE, —HRROBETFLRE T, 5 2 B L UE 3 [EHBGE
ERaEh L, BEEILRER, 77 v MEERER. AKERKRSCE AR N L OS5 I R
ZETEE O IR L9, R 15 FEICIE, F 4 BIROE 5 BIRAREEL EMm L, EEfELR
BRD 5 HAKRFEEERIAE LR OREILNCAY U 5T A HIZROIRE HIEE B+ 5 3Bk,
7T MFERER O 7 1w A BB RBRE N A R RLERER, (L RUSIEIERERE Ef L
7200,

AR 16 FREEIE, MBEREER T A VY OUIETHRET SRk, P 1I64£6 A TR 6 A
29 A $C 22 AMICH 6 FRREES, $/-¥ 16410 A 19 A% 6 11 A 21 A TO 33
BN EE 7 EIRBGEES 2 25 U,

4. 1 76 ERBER
4. 1. 1 HBRLEHEOLE

TRk 164E 6 A 7 B 5 6 A 29 B OHIMICE 6 HRABREIR L 325 L 1=, 55 6 BERBOEIED B i
i, OMERER 7 4 V2 OYETHFIC L H72 O HRRR, YICOMEER L L TOERG
ZIERBRD 2THE Th o2, Figd 1.l KRBERTROERYRT,

RL 16 425 A 25 B HEEIRAHICAY 6 H 5 HE CRBERALERL, 6 A 6 HIZEHS
E. 6 A7 RBIZANY ULTAINEGEZEE) UEERIZAYD . SER/AOA~Y U LN RRE 180°CE
THIBZBIA, 6 A 10 BIZKEEKUWEBA DAY U LY RES 3.5MPa, RE 700°CE CHE -
AR L7z, £D%, 6 A 17 BITKEREDMER & UTAREN R &AW ARK L 250 Mg T
%¥m¢m‘%ﬁ%@%74»&&ﬁﬁmcﬁ%éntﬂ%ﬁﬁzﬁﬂﬁwﬁﬁﬁﬁkﬁbtt

 BEEEETIEUCERTRAC LD RIRARE LR L& ZAMERER 7 4 VE KK T 5
//meﬁ&&@zw%% WL, RRRAECDICRBRERY —BEILE Lz, Zo#, B
KFRED-HDEEZEZ 6 H 22 B 6 A 29 AFETEMBL T, 6 HRREEL KT L,

2B, HYORBELED BHHOIZ 2V T, EiER THRICHERER 7 4 L2 2 BHUSR L,
NMEZBE LR BEIRL, WEFERRY Tholr Z L 2R TR -, BHQDMRE
HEEE TERRCERTDZ LIZL,

4. 1. 2 MEKRERZ A VERET TV PORIOCTAE L ME @

6 MRBIERT O 1646 A 16 BH 2D 17 HIZHT T, ARKHEBRAOANY U AR
BEE T00CIZRNT, 7 AHAANCERT ZAEBER L TWBREET, KEKKEEME DA
FRAACLDBILEEE LTz, 6 A 17 BIZBE 30%DKBEVRABMIE L L 25, HBIOERRM
DERER 7 + VARBMACRE L TR ARGBOERESAKIC LA L
(367ppm), B =2 7L L TCHEFHELELARAVMETH AN, IBREOERS LANPAS
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NIt DRI DREN AR EEEL, SfEITol, BERVADHEZER L TODHIRE

(R B 7 4 V2 ADIREE 30°C, £ 3.64 MPa) T, BRI 4 NI REKETF DD
RSB EHRRATOIRERREER L 25, 770 UDLMAORRAVERER L., £I T,
RERIEE #FIE UFRRREL T o7,

75 VOBBERE, TRy b EHRL, 6 A 21 BICRET 7 MO FEIR, BRI AJE
71 4MPa COXERBREZER L., WIVBNENT L3R L, KRIZ, B A 2 LOR O~
BEHROD, 6 H 22 B0 6 A 29 BT CRBEBLERL, EFEV R LETEBERTL
TEETOERIRELEY . SEUNER 7 V2 E2HJR, TR Ty FORT R ERES .
KRB D CHENER 7 L4 IR L, RNV X 3.5MPa ORIETHCERY R ES
3.54MPa COXFERAZ EM Lz, ZOME, BERAVWZHER L.

ZOED, WAWVERERELTIZ IV VORRE, HAT Y FPORR, MIGEOTRD 32O/

mLRERN 2T o, TOBRIMAVERE UCUIHLIFEDRRTH S Z LR 272,
BARRNCIIH A r v FOEERR, AT v MBI OFE, H Ry bERN b E OB
Fohs, MEe LT, OBFWRHT Ay NEEMREOTDRNL M, Ty MUBRAZERTS
Tl QF ATy MEBHFEBLRNIZE, @RV FOBREEEL, HAry FeRM L
DEMERESZE, O32%FTH L E L, 8 ARETITREERET L,
ORI, TR 16 £ 9 AICEIBOERT AT THEBMBORERRETV, BV EWEL
MR LTz, ZDt%, 87 BERBELGRHC A EER 7 « V& RIBAICERE L 7 RN 2 s
DI RMEZRBBE LS, AERMEICERTAZ LB, SRITETTh o7 Z LR T
7,
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4. 2 H7EFRBUEER

4. 2. 1 HERLEROTE

SR 16 45 10 H 19 BHb 11 8 21 B oML LR E B & L TH 7 ERRBRER
FEM L7, Figd 2. 1 ICRBER TROER LTI,

a5 7 BRI, ERE 16 4E 10 A 13 B2 10 A 16 B & ClREBMEHAER L, 10 A 18 H
CREEE, 10 A 19 Bl U 7 A0 AINEER A RE) LERICA o T, KEKBEBAONT T
I AR 180°C £ THIE A BMA, 10 A 25 BICKERLERAANY U LT RIRE 700C, E
71 3.6MPa £ THIE « R L71=, T0O%, REEHER L OKERKIRRMORL T V- T v 7
REMBLTWEZEZA10 A 28 RICERGEAERUED 7 7 0 U bAKDRA VIR0 bl
W, EROTEDRBEE P RIRSE LR 2 U, RERAERNEDO Y T2 VO LD %
EHitk, REREROLE - KERBRE 11 A 4 BICEELURAVHEN EAHEE LT, 11 A
5 HICHEEA~Y 7 AT A INEG & EE U CEERICA Y JF - SR ABA L, 11 A 7 BICK#ESK
BEA LAY 7 L ZRE 700°C, ES) 3.5MPalcBE L, FOBKEKLEBZAONY 7L
77 AIREE 720°CIZ T 11 A 8 Bk 11 H 9 BIZ) THBLKYEEH 7 ¢ /v & O REH RSB % M,
KIERUEBADANY 7 5HZRE T00°CIK TRERITEER Lz, 11 A 12 B 6KERUE
BAAANY 7 L0 AR 880°CIZ TAREIEAZFLE L, 11 A 15 H 2 b LRSS IERER 2 e
L. AKERELEL L%, KEKWEBRADANY U AT AREF I HESRRELZEZRDB 5
19 B CRBRZ FEM L, RO BRI EHER Y ICER Uiz, 11 A 19 BICBRIRRELZ MG L, 11
A 21 BIcRBREBAEE L CREEREA KT Lz, UTIRBGEROFEMEZ T,
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4. 2. 2 AEERIBEIEER

(1) BB

ZK?JC%@EE’J@ IKFEELE R B TR RIGE L & WSR2 ROREE DSE BT TR N A U
FEAIBNTD, KEEIERETO 2 KAY TLT ARBBEZMRTT B 720 DAY T LT A
ﬁ]\/zT-L\%‘:}%ElL@‘%L«é:T%% IKFSR %Zﬁ%‘kd:%) HTTR /KERE S 2T 5T, KEKH
ST R A I URiE h 2k LB N TS, FFFEAY I LSBT ITHEEE
RicES ZEZHEEL TS, TIT, ﬂﬁ%ﬁibm@ﬂ:ﬁ?ﬁ BTS2 .KANY T LT ADEHIZEK
KLREROTRICHE L 2RI EBRNORAKRERA LTI, HHEESHEE 2 KA\U D 4
H AR MR E 2 FRENICHET 572010, BREFERHOANY T LT ARELEZ £ 10CE

KHIET 22 LA EEELTWS, 202D BEFBEBRNRERKEEZ—E, I74b5,
ERAEBNT N 2 —FICHHT 2 2 ENEETH S, Ein, (BRI IR RE 2K
AU LT AQBBEFERMICH LT 2 R e D7z, REFEESR ETORGEREN 2
Ll L&D, %ﬁ7f<%‘6‘ WAEED 2 f L ENRE LD, ZDRD, AV AT LTI B
K & O RIS, RER BB TER L ZRR 2 REATE AR LRICHRE L e cmHl
L. @ﬁfﬁk’&z@%%%ﬁim’\&ﬁﬁ”%ﬁﬁ’f DIVERRL., BIIFEERNOMKEZAEELTNS,
ARB TR, GRS AR I BN D AT ABH S AT LORMIEEEET 5 & EHIT
BN O — R OBREEICLER T — 4 2l T 509, AL, % 4 BERBHE TR L /2%
RIS IERBOER OREGWERAOANY T LN AEE 840°CTHME) 10HD & /KALLE LR
AOANY ™7 5H ZREZERO 880°CICERE L TILERIMEIEZIT., RLGFELRZHWEAY
v T ZAIREEHEAISIRIC DWW T, ALKFERH DITBT 5 EAEEN HEEE (£10CLN)

R BRI R L, £, ﬁﬁﬁ:ﬂwF@&%%E%ﬁ5J:’C‘Z\Ef&fﬁlﬁ””@%ﬁ]%ﬁ@?ﬂﬁ
ZEHME LT, BRROGEIRE, ARLAFRER - BEGH TERBRVKRILL ThHRBIZBWT
SR DB HEEICH T A KIROFE, MBS ESRREDOZEZIE L.

(2) HBEHROHEBRS %
(a) EZRIGE LB (Run No. A4-1)
ﬁ%@iﬂkfﬁaf?}(?@)\ﬁ”’ﬁﬂﬁ ABHG 2T U TS E R RS, BRI R S
BZE DAY T LH ABAERRT 5, SABREEISHBRFHBANCLUT OMERELT 12 K
PLEKRBHEETHHDET S,
ANYTLTA
KRB IR A TIREE  880°C (EA&SAF)
KRAKEEERADIES © 4.1MPa GERSMH)
ARG ERALDME : 91g/s (EHEME)
TR A
KGR EREATIREE @ 450C (ERSME)
KK ERA DL © 4.3MPa (EHSEH)
IREGEBALDWE | R X « 12g/s (BHEMHE)
A 4720/ (EHESA)
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HHAOMEBREGEERTENE LT, REFESRRD ORKNE Figd.2.2-1. REFREEK
VBB DGR % Fig.4.2.2-2 XU Fig.4.2.2-3 ITR Y, ,

BRI BT B HEERZ Table 4.2.2-1 1R T, AT KEKLWKEZSNDFEH X DG 2%
L7, Ko, KBRS WEENRISEDEE T 570, SN A B KEGE RS
Lir. & SI0KEEHEEADKIOMREIL, BREREE~ORKIEEETo 2%, FET
BEADSRA AN L HA L, R BRI 2 2RE — Rk BRI 5 B
B I VEBR LU, ARBTIESSERHOAY Y AH ARELEE2 TEEEFAEIT
B EEEREL, RESEAENR (AV18S) ORIEMEMICRSIERTNTEROMES
SHEL., BBEBAOENZ EAIBZZ LK, REFBEREBBET 1 OPEETHH
DENEHEENS ., £z, RN BARITREREBWEE, DV RESRESE
1% —FIHRT 5 &5 KRB THEED 7 v  ERKE MRS /2.

(b) ZER/BRROHEGN AR T 5B OIER

HRELER DB HEME 2 KL T B B ERVE N D LG HIBMAERE R B S NTT B7201T, &
TR E M TR BRI EARERL TWAREBIIBWT, HESB0oEREEE AL
XH, ZEABELEE, EHRLURIARBOBERICHETIERT—F 2RE Lz, s
S[UERBOLML. RERERENZ2K 1.6MPa~4.6MPa OHF THES TS5 &L L. Table
42221 TRT 45 —A& LTz,

(3) ABEER

(a) BRI IEFE (Run No. A4-1)

1) RINEERE

Fig.4.2.2-4 IWKELKBARNOEH A OffaE., KERER, KBKKERADOANY T L
AZAEARVPRIGEZEZ R T KBREERFET X OF BTN, BRBRBLART O 120m3/h
M ONEFD U, EKRAKKERAOANY T LHTAEDL, BiF—EE 4.1MPa TH -
Tzo —h. BOSEZEER, &HAOMEKGHLE - SHGEFILOBRIERICETZRL, FETZ O
R I ERETIZEHE 0.04MPa 225 0.02MPa £ THEAD L. £EIEIZ-0.02MPa Th o7z, &
FAZDERIT L B ZEEDOEEIRIT+0.03MPa TH - 7z, BLKOE ILFIETIEBA)IZ-0.19MPa
ETHAD L7212, 0.09MPa ETHEML, ZO &G B EEREHEICHE Uk, ZBEiE-0.19MPa
725 NT 0.05MPa TH V. BIEE (-0.32~+0.4MPa) QHEPANTH -7z,

2) NUDTLHARELEEDEMR

Fig.4.2.2-5 ICHABRERERT, FEH ZADE LT, ARIEEBN TORERGIE
1IET 5720, KEKKESRLONY T LH RETHRBRARTO 632CH 54 1.2 BRI
BAME 837TCETLERL., ZDH, BOMITELL 833CTHRELE. IhdD., KEKRK
HEHOANY T LA ZRED EFEHAT 205C, WERT 201CTHo k. Tz, RER
AEBRAONY T LAZEER. ABRFEBIIO 548CHh 58 1.4 BEBICERKE 796CETL
BL. Z0#%, BOoMIELL 193CTHELE, ZNED. BEREBAOANUTLAHZ
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EHEO_EFITRAT 248°C. BERT 245CTH oz, JHUTKHL T, RIFEESHBIAY
v I AR ARG LSRR, D E D RGRARE N LR T O T 7 AV ERLTZ.
LT AEWTE IR A B 1, RKFEEBAOANY T LT AREN LA T 50K
AR L. BEASEA CHEWT R OB ERERT £ TITRAWCENN LH L, RERAT 4.61MPa
X LT 4.75MPa £ TER L, O, RKBESBAHREESHKRITO 258.7CH5
260.2°CET LR L. 2RI TREFREBHOANY T L0 ARE BRSO 262.5C
M5 264.5CE 2.0C R Lz, FEHDBED 4.75MPa 15 U 7z © % ST REE A LHE
i OBERE, T 30 BRI M DIERF OBMEZER L 2. JORR. ENdR
{15 4.26MPa £ TFHL., 2OBEHICIR U2, J O, BIFEEREERED 256.2°CH
TFHBEL. ZHUCE> TREFRESBBONY T LT ARER 261.3CETTIRL, BRI
i s &, —1.2CTRL . s A DS R I HEERA DR O B ERH IR
BinL. HEIORNERAME 200g/s 2R UEN, TOH. 1 140g/s IKHE L. RIFEE
BEOATIE., TREASE A DM R I L D AT U, BBRAT O K& 0.755m 25 0.716m
ETHA L, Z0%, R O ORBREICK D, BEEE TR FUEHE L 72k
HEFREBNNRAT DD, RERERKMT 0.733m ETEAL. BERELZ. BK
76 2 SR IEL FE VR HH TSI D B PRI . R 5 DEERK A OSB3I R B
X NEHHA(TELISSD) DIREMN 184. 8 CE TRAMICTHL M, 2ok, MoOFH&A&IFE
FHEEETLER L, REBH/KOERIERMIAE, Mo 7y VEERIC LD EZXERE
BIEL., RSFEBRNENZEH4.3MPa & LR, REBEB[HONU LT AREZ
REABMART E FIREICHES T A ENTERE, INLD, BEKREBRHOANY AT ARE
DEHT—1.2~+2.0CTH V. HIEME (£10CLUN) OHENTH > 7,

b) MEBRZESAROEERZ (Run No. Ad-2~5)

RERE R & R TR, B EAER 2T > TWHRBICB VT, RERERES
i3, ORSRERICBIFBAY Y AH A ERAKE DR EQRBBRIC BT 2 RE LB
255 & DRPHBOKNERICE D BFHL. QE@QNELLRBRETHET S, AL &
SFAEIRIT BT B THBESHEEIC BT DT HEEB L D BRI VA, BRERERNES
WRDT B, L., BEEEBNENOBDICHED. KOMAEENEDT B0, AU
DA R EARE K OB LRGSR AR BT DR ABIIEmT 5, —F, KSRES
WEH ORI, BEEAHZEOREENBDT S0, A B 5 M BIi3H
BF D, TOER, BEREBNEAE, KEFRERICEY 53 MEE L HEIRIC B 57351
BMEBNNT AT BEH THRET 5, Fig.d.2.2-6 IO HBRES AR EE/L S B/ ORBKE
EUT. BEFERTEN, HBSBATNES, REF R, e O RS/ERE,
HEFEREOAY T AT ZEE, RERERSCHUEETRY, ZERENEINT S &
TOHMSHRBAEINT B, ZHUTH, HESEA DA K OHEEE H O KSR AME T
T3 L0, BEFRERENRVRSREBRINREBE T Lz, LT, REFESWHER
EOETICED, BREFERHOANY AN ZBRENTHL, KEREETORSHE BN
L.
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(4) &
SEOREBTIL, ARKERADONY 7 AH ZEE 880°C DEM LM TREBHHT X DG 1k

2TV, BESEER L -REANOYOEZEERL 2, TORKR, NV TLTAGWH S AT I
DRRIAEIZDWT, BEREBH DB 2R ELHH BEE (£10CHUM) KL T F#
BREERD-1.2~20CTH 5 Z L&A L. ERFHITEBWTLZERBE L I73b BRI
OFREAMBENECZBESTOETROERICEERZSARWAR L 287z, 51T, MR
AOEKRETHROBAGRORE, RUBRSBESIBEDEZBIIDNTOT—F 2MET S
ENTE, INSOT—FERAWTHENI— ROBIEZETD.

FRBRICE D, BRYOBARFICB T 2 RGREBNENEH R OESFEESHONY T LA
AREHED VAT LAOEHZRALNCT B EHIC, I FREICHERART -5 2RET5Z
EMMTE,
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Table 4.2.2-1 Test procedure of run no. A4-1

Run No.: A4-1
Date : 2004/11/15

Time Elapsed time Operation
10:00:08 0 Suspension of methane feed
10:00:18 18sec Start of nitrogen supply to steam reformer

10:10:18 10min 10sec | Close stop valve at steam super-heater inlet (AV10S)

10:10:29 10min 21sec Close stop valve at steam trap inlet (AV80S)

Close stop valve for water feed at steam generator inlet

10:10:48 10min 40sec
: (AVSS)

10:19:14 19min 6sec Open stop valve at radiator inlet (AV18S)

10:19:44 19min 36sec | Open stop valve at radiator outlet (AV19S)

Table 4.2.2-2 Test conditions of run no.A4-2 to A4-5

Steam

) Flow rate of

reformer inlet i .
cooling air at

Date Run No. | helium gas i .
radiator inlet

temperature [ke/s]

s
[°c] ®

2005/11/16 A4-2 1.511

20056/11/17 A4-3 880 1.806

2005/11/18 Ad-4 2.354

2005/11/19 Ad-5 3.027
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Nitrogen feed

Methane feed
Radiator
Cooling fanE

Heat
exchanger

Stop
valve
Control (AVISS)  Control
valve Sto valve
"S:ﬁ/i (CV178) valv}:: (CV11S) A
Water feed (AV8S) (AV10S)

Steam

l _i‘_ﬁ =
reformer
¢ M —< {W
Helium gas outlet Steam Steam '
generator ' superheater Helium
Stop gas inlet
valve .
VS;I(i,pe (AV19S) N Open at normal operation
(AV80S)

N Close at normal operation
Steam trap

Fig.4.2.2-1 Schematic flow diagram of a helium-gas cooling system consist of steam

generator, radiator, steam superheater and steam reformer with valves



Cross section AA
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Helium gas inlet

A

Heat exchanger tube

Steam outlet

t Steam
__,__)! temp.
(TE198)

| £ Helium gas outlet

Outer wall temp. of
heat echanger tube
(TE81S1,TE8152)

v

Water temp.(TE1852)

@ Water temp (TE1851)

Water temp.(TE1853)
® Water temp.(TE18S4) ©

]

Outer wall temp. of
heat echanger tube
(TEB183)

tt

Water feed Water from radiator (TE81S6)

4880

Outer wall temp. of heat echanger tube
(TE81S4, TEB185)

Outer wall temp. of heat echanger tube

3500

L

e

(unit : mm)

Fig.4.2.2-2 Schematic view of steam generator of mock-up test facility
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Outer wall temp. of Air outler
heat echanger tube
(TE82S3) G
Outer wall temp. of 1175 | 1000
heat echanger tube. > Louver
(TE82S2) N / \
Outer wall temp. of : 4 Steam inlet
heat echanger tube . ! z4 e _—
(TE82S3) | /5@ <= =) @ % """
Ol T : T P
I =3l SR
== T : * +. e + § }
Gl B
‘ | Heat exchanger tube E 3 2660
Steam/Water >le : .~;:‘
outlet A s W e
_—— Q‘“\ Cooling fan — | =
f e 3 .‘\\ »N "‘J
—=—\%"| [MAir temp. ’ )
G (TE27S1)
Airinlet X | | v
— ( 2 ( ) ~ )
Front view A Side view
(unit : mm)

Fig4.2.2-3 Schematic view of radiator of mock-up test facility



Helium gas pressure
at stem reformer inlet [MPal
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Fig.4.2.2-4 Result of chemical reaction shut-down test(1)

Elapsed time from suspension of methane feed [h]
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Table 5.1 Criteria of water examination

Sample point

pH
at25°C

Electric
conductivit

Us/cm

Total
hardness

mg/]

DO2
mg/}

T-Fe
ue/l

Ci-
mg/l

Sio2
u g/l

Original
water

Tank-lorry water

Processed
water

 water

Water tank

Water refiner
{outlet)

Deaerator inlet
tank {outlet)

Deaerator (outlet)

(6.0~7.5)

(No
Detection)

(1.0

(£02)

Feedwater tank

{(outlet)

P

Feedwater
preheater
(inlet)

Feedwater
preheater

~ (outlet)

Feedwater bypass
cooler (outlet)

Boiler
- water

Steam generator
(dram water)

8.0~9.3

“No:
Detection

Steam

Steam super heater
(outlet steam)

1]

JIS B 8223~1999
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(a) Helium gas temperature
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500 N
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400 feed system inlet-
steam
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N e ki T
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2004 Date

(b) Process gas temperature

Fig.5.1 Operational records of the 4-th experimental operation
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100
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80 S I
— Steam supply
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© Nitrogen—gas nfm
* supply
2
i
30
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10 rj( i §; ’é‘“,"“i”‘““ = %
§ |
o ] ) : i
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4
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outlet pressure
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e i ] ™
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R S )
© 25 ; " ’
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B, gas pressure
)
B
o,
1.5
1
0
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(d) Gas pressure

Fig.5.1 Operational records of the 6-th experimental operation (Continued)
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(e) Pressure difference

Fig.5.1 Operational records of the 6-th experimental operation (Continued)
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Fig. 5.2(a) Historical record of concentration of H20 including in helium gas
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Fig. 5.2(b) Historical record of concentrations of N2 and H2 including in helium gas
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(b) Electric conductivity

Fig.5.3 Historical records of water quality control in steam supply system
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Fig.5.3 Historical records of water quality control in steam supply system (Continued)
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Fig.5.3 Historical records of water quality control in steam supply system (Continued)
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The 6~th experimental test operation
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Fig.5.4(a) Mount of liqueﬁed natural gas supply
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Fig.5.4(b) Record of liquefied natural gas tank level
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Fig.5.4(c) Mount of LPG supply (cylinder)




7000
6000

‘5000

LN2 (Gas) m3
3] (&%) o
g 8 8

JAEA-Technology 2006-013

The 6-th experimental test operation
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Fig.5.4(d) Mount of liquefied nitrogen gas supply
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Fig.5.4(f) Mount of electricity supply
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Fig.5.4(e) Mount of demineralized water supply
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Fig.5.5 Operational records of the 5-th experimental operation
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Fig.5.5 Operational records of the 7-th experimental operation (Continued)
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Fig.5.5 Operational records of the 7-th experimental operation (Continued)
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Fig. 5.6(b) Historical record of concentrations of N2, H2 and CO2 including in helium gas
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Fig.5.7 Histroical records of water quality control in steam supply system
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Fig.5.7 Histroical records of water quality control in steam supply system (continued)
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Fig.5.7 Histroical records of water quality control in steam supply system (continued)
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Fig.5.8(c) Mount of LPG supply (cylinder)
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