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Structural Concept of Angle Type of Hot Isolation Valve

and its Test Program at an Out-of -pile Test Facility
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Taijyu SHIBATA #% , Yoshiyuki INAGAKI, Ryutaro HINC

Department of Advanced Nuclear Heat Technology
Qarai Research Establishment
Japan Atomic Energy Research Institute

Darai-machi, Higashiibaragi-gun, Ibaraki-ken
{Received January 9, 1997)

The Japanese safety regqulation generally regquires to set an isolation
valve at the penetration of the reactor containment vessel on the secondary
helium piping system which connects a steam reforming hydrogen production
system, located outside the reactor building, to an intermediate heat
exchanger {IHX) in the HTTR reactdr system. The hot secondary helium which is
heated up to the high temperature of 905 C and at the high pressure of
4.1MPa is passing through the isolation valve. So far, such a hot isolation
valve has not been industri.alized. The present report presents a proposal
of a structural design concept of an angle valve as a promising candidate of
the hot isclation valve, and a proposal on a test program for demonstrating
the technological feasibility of the concept at an out-of-pile test
facility before instélling at the HTTR.

A closing time and a leak rate at a valve seat are the key design
parameters for developing the design concept. To set a reasconable value to
each parameter, safety reguirements on the isolation valve were discussed
at first. The target closing timé and the acceptable design limit of leak
rate at the valve seat for meeting the requirements were specified 30
seconds and 10 STP cm ° /s, respectively.A nickel-base superalloy Hastelloy
XR is feasible as such a valve seat material as to withstand the

internal/external pressure of 4.1 MPa at the high temperature of 905 T, the
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severest loading conditions of the valve seat at the accident of secondary
helium pipe rupture.

Correlation of leak rate at the ambient temperature to that at an
operating temperature (900 T )is one of key test subjects of test program at
an cut-of-pile test facility. Leak rate at the operating temperature is the
real parameter to be checked but only the leak rate at the ambient
temperature is measured at regulatory examination in service. A test method

to develop such correlation was proposed.

keywords:Isolation Valve, Hot Helium Valve, Angle Valve, Nuclear Safety,
Leak Rate, Closing Time, Hydrogen Production, Nuclear Heat

Utilization, HTTR, Demonstration Test, OQut-of-pile Test
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LTidz s, 35K, &8N TELRLTE-—TRRET, a—FEicRRERILAEMNT
BRE. MEACREAOREEDPRTALOAMEL TS, T, BT & OWEE
T ogE  BREOCBECHENLETH S,

ARSI R . FROBESTHRE, RASOMEBOWME. WAEEHAETS LT
%Eﬁ%%ﬁﬁf%U,M%ﬂﬁmbtofﬁﬁ%%%%ﬁﬁéktﬁt,tﬁ@;itﬁ
SRR RETAERESICEL TENRY., BEERRTILENED.

(4) AL 5+ A
MR BERRNERTEABEONLTTHLH I &, k. BFFRHmERRERs
LTHERINANA, MORSBERFEOLDCBENERINDGAIRENDD, O
. BAWERRICOWTE., /L TORAVENHERANICH S I EEHRT 220D
SARS Y TROFANT IV EETZHOET S, RBIBVTRAVRIHEFRAETE
ABEEI. BRCHENTELIBETHLI L.

(5) FRUEMEE
2RAUTLEREOMEY T AEC (S.) HECHRBEL, 2D, YETFTIT R
FLTERESREGEDRAEORE & PEANY AN T ORMERNEE OUEDIER
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TRETLIEAEIDESGEFEL TS, ZOBAITHL TR, BREARICHANDEE
RS NREGERPH LT VI RAERAEY TNVICRT2OMEATSHEZH,
NELRBNy Ty TELTRERERESEDHZLNTES, COBEIKERINDH
BRI ERA VBRI DWW TIREL 4B THRH T 5.

2. 2 HTTR-AEBEKEKFHEI AT LELTHINCERI NDHHEE

HTTRICAKESUWEKEHEEL AT LAEBK LKL AFLORBEMMRZFi 2 0TRT.

HAMCIEg 2 1ERABTHD . FIHIIRLE (1) ~ (5) OBENEREZND, FHAZE

s KEEE L ATFLETOESREEON — NRUBBFOREMBEEFig 2. 3ICRT, RIE

RIS MR RN, AR EORHEFHEIRDEBOTHS.

(1) 2KRANUDLFROBEBEAEHNIZE IMPa (5lkg/cn’G) ThH D, HHEMMMELO 2 KA
v AR, BB BLT. AOLRAUILBEN I0COEE J0TEBA T
TS5z, TOROERFHRIUTOEBDTH S,

SR E T 4.1 MPa (41 kg/cn®G)
R R R 1905 C

BEEEE RS EA D 2 KA T ARE - # 160T905TITHLT)
2RNUTTLRE 2% 9 t/h(905CizX L T)

(2) BEBEZBIZIBVT2RANITLAEAELAAYTLAEALD, 0 0TiMPaE < #FT 5,

(3) PHBRTHRBICEET S 2ANIVLEEOSEEOWMEY S ARC (8)) THH. ID
NEEIL, BMFIBIATLAEEBZTHLECLBIMOBRANSEY, 0T, BMAHSR
FAPEO2RAY Y LFREHEEMEY SAC (S2) &L TH, HERBEHS LT
L, TOARETORMEERTZLENH D, ERICESEENS CEMAGNSNE
MR RHTAHETHSE. o T, HTTRIZDOWTERDRFHCETTE., (1) @
REHAEICETAERMHT TR VAT LICRAERERE L THRENHI LIRS, ZOWM
HRHTHEARMNAERE IR LOMER DN THEL M RUEL 4B TRIT 5,

2. 3 SHEATHRSERTORLSBEESRETRENDRIERE

ETHENAT S ALEE. 2RAUTAEAR. BARAICESREFETCHEN TR THL,
T O, BARLATAAND 2RAU T AREORERAHED, HO. T OREFORESH
SRERAELTNDE, 2AANITAOTFADFRIRAUTAEAL RN, HRMITE
kT 5, COBE. BERLHE (1HX) ORREIENTEENEL R LOKE
FUTHEDAFEOEABASE, | HXERENEET S SHFTS, -7, BBEHPSO
WAV I HXAHELAVNEL T MA S4B NS 5. CNEFET 520, GEMICHEA
U A — S ORE, Hib., 2RANUTARECREERI DM (BARH AT LED T, A#E
BRAVEDEINS LS BABAOAY T ABANASRELBELLE LTRET B L%
2%, BEFRENSETREEREIOHESL TS, BAWVIZXED, "NUTAREINTHREDT,
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WEE AN ARBRECLOENESSRKONS, LbL, F—, ENHRICEBT S L
TRAUILE2RAYTLAEOERENKERD, BEFFEAT ILEES. 2ANUTLEN
BEFTLENITEIE. BEA2ZRANVTLARO N FULANBBINSARESBTISHT
b BMAENY LY OBRABLEIBNNELZIENS, CORBITHETFEAI ZLEMH
BirlREEREFEL 2D ET D,

#IODAMH (C/VHA) O2RAUDLADENL, BERBIIEIHREATIEEL THFAS
A BERICRAVASSE, BAVICID—BRETL, 1RANUTLAEDEENMERT 5.
(1) FlwrEE

REMBESFIBOTIHXERECNOSEER, BESHEHESD (0. 208Pa) D11
EOTIZLAS TIASEW, 5T, 1R 2ERANUTLAZEEMN) JIMPaZzBAZNE DI
THRZENEREING, '

(2) BEENSFHEBETO LRARU2RANY T LENOHRE

EEEEICIE, Fig L4OA~BETROFENECHFENS,

1RAV L 4 0MPa (40, Okgf/cm®G)

2k AU A o4 IMPa (41, Okgf/cm®G)

QRAUTLARENSORAVKEET S L, 2RAUTLAESEFig 240 B~ CRHIZ
RTIDIETFTT S,

Z2LT. BEPAT I ME. 1R 2KRAY T LEFEMN 18MPa (1. 8kegf/cm®) iz 7ol
ETRETZOT, 20&A, 5, Fig LAQCATHR. KOEAZZ>TWS.

1RAUTI L 403 MPa (40. 0kgl/cu®G) .

23 AY 7 0 385 MPa (38.2 kel/cm®G) .

A YT AEENHEEEAT, 1R/ 2K 7 AZERZ0 184Pa (1. 8kgi/cn®) THD. 1
HXEREREETIETORBIE. $ &0 15MPa (1. 5kgl/cn’G) TH 2. WBEF O
RIDER &N T D0, 15MPacd /300 05MPat§ 5 &, FEABIIL 1 40 &72 5.

C/VBBRNTZEICEULE, 05, Fig L4ODATHRET L5,

LR~ A 4 0MPa (40. 0kgl/cn’G)

2k AL 3. 8KPa (37, Tkgl/cm®G)

(3) BEERMERITHALCAEO LRRUT AN TLENOER
D1 RANDT A

HTTROBHEHRFE I VEFFRHEAEIN., 1RANYTLRENRLIZETT 5,
LRAY T A XY R A —ER O TREETICHN. 4 0MPa (40. 0kgl/cm*6) 2 5
AT OLEEL SMPa (18kgl/en’C) 0%, HTTROEBEEFFAIRFHEIIL L L., A7
FLEO 1R ATL B TFE00sTH0. 01MPa (0. 1kegf/cn®) THSH, IhzHEL.
1 RAU Y AFERA OMPam S 1L SMPaE TFAZMMEN I BEAMD o /. (=720,
FEHOBMTFREECETIIEZ2BOROT, BANMEDIZDODNTENOBETERER/NS <
125 EEBBICANIZ. )
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@ 2Kk~ I
C/VRERHIZLD., C/AVHRADZRAVITARKALUERERY, BRARBEINS,
IO, 1TRANUDTLEERDEEEOTFNDS, Thbb, EABRETOLMZHEN
EEZSN Fig LAORPIZ2RANYTLAEHOHBBEBHBRTRLAEDO) . TREU2
RNV TLDEFEFIZED LR 2RNIDLAZEBIERT S, ZOHFFH. (1) T
BB HMERBA NI ENBETHY, 2RANUTLAEABLRNITLET+
0. 032MPa (0. 33 kgf/cm®) B2EA LT &M H - Tidasixh,

(4) FERAVEOHT
1} 354 L DR E
Fig. ZADEHIBNT, BEFLODRBAVSRVES., EBICHEEINS 2K~ Y
LDEDEFIRANIDTALALDELS AL EZEACNS., BHEF»SORBA VRS DHBEITIE,
ESIRBETL 2N TAENRRBAVNEVWEED ZRANUTLAEARGRA VWD ESL
FHOicis, BANWHRKESADZIIDNT, £9. 1K ZRANVTLEEEGNELRD,
(LRAYTLEAC2EANDTLAEN) « RICIOBFEERES< A>T (1LRANUD
LEA> 2RADILER) « TOBEITE,. 2RANUTZLENN, 1EANUTLES
-0, 032MPa% F @] Tid/x 720,
TOEOH, HRRBCED 2N TARNOHBEFTET 2O0HEETHLHOT. K
TOREEZRNT, RTFHNHOEABICHEMZTS.
TBEERNSOBINMNENES, 2RANUTLFEHEIDETO1IRNY TLEDEEER
BoTHETZHOETS (Fig L 4O0HT—HABERTRT 2RANU T L) |
TOREE. 2RAUTLORBAVGEOHMNIZED 1R/ 2ZRANVTLEENETNEL
2o T (1LRAUTLFENSZRAYITLER) . RIKKE<SHKES (LRNYTAEN>2
KAUDLATH) EVISBEE, 2AANTLAORAWSEMNTNEENET 1K 2K
D AEERKELRS (IRANDTLAEAS>ZRANUTLRET) LBERADDHDTH D,
ThickD, BERNORANEOERERTHIIAHOL I ENTESL,
FEEREICME,. BERDSDRAVABIBEOZEAN VLEANOHBRERRT S &,
Fig. 2240 2 KAV D LAEATLOERIIED EEALND,
2) FF At
ZRANUDAENPBECEFEHICTALZD, 1A/ 2RNUTLEEN] JIMPal
RHRBAVBERDSOWEES T, LML, TOEIE. Fig 2L4TRT 2RANUD
A (AHO—S58EE) OFr—AT, DAD2RAUDTALAESN (37 Tkef/cn’C) M SEERT
BWMLUICIBAWT 2 EZ2RBEE. EAD2RANYTLAES (15 Tkel/en’G) HE5RANT
HEEITFBEOTHTHDEEALGNS, ZOHMBHOBEIOVT, BAVWEEZRD S
E.RDEDITED,
@ DAMSREEFTELICRANWT 258
2RAUT LOMBIKER
[E4 0 3. 80MPa (37. Tkgl/cm®G)
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AR 8 9.4 0 (IHX, C/AVREE QK
B K 660C (LEERBICBHLTEELE
WA WL, 2:&kAYU ™Y LFESHS 80MPa (37. Tkef/cn®6) 5 0. 1MPa (1. Ckgf/cm?)
WL, 1L ERAUSLEDEND 32MPa (3. 3kef/cn®) K2 ->7265. WA WEld,
AVo= 2.66 X 10° acc
TH5.
FE) BLAL acc WEMEREETOEME on’ 2R,
@ EALSRAVWISES
2K T LOWIRER
JEF7 ¢ 1. 64MPa (15,7 kgf/cu’G)
- #99.40° (IHX., C/VHNEE DFE
JEEE 2TC (ERAERICBNWTESRLZME)
BaWicEn, 2:KkAU 2 AEHH 648Pa (15, Tkgl/cn®G) M 50. IMPa (1. 0kgf/cm®)
WAL, TRAYSLEDEN 32MPa (3. 3kgf/cn’C) Tha->72BE, BAWER,
AVs= 8 27x10%acc
THB,

foT. D @&ED. AVIEAVOKRETH 2.

KW, DS AIARICIARE2ARANITAENARBE TS ILNTELLTSHE. B
WMEITALERR 1R 2R T LEEZD 32MPa (3. 3kgf/cn®) BAFICHETHRL., I
EREIAAVEEICE. ABBICIHXERENEETS (FR) . 22T, AtZI0BD
A —TEZ-ES, D~EFMIBTHDZI &L, AVZAVoORMETHL I LG,
D~FEOLRBANVEIL SHAD~ERORANROEFGRIBETELE I ha i,

B> T, MEBRCERINIRANER, AV AELTEHELTRNW,
AMMENTA—FELERESOAV:/ AtELTIIRT,

Table 2.1 Leak rate requirement for hof isglation valve

At (B AVe At (acc/s)
10 9. 6
20 4.8
20 3.2

1A RIR2 KA U LEHOBE. WHMSNERFCTRTH D EEALND. o
T, HEMNSEFWRAETSEIEEEEL. RERICERSNLFEFRAVEEZND
acc/s ETHIEREWL,

Frd. 1S 2KRAY Y LEEA 18MPa (1. 8kef/en®) LA RBETHEDAY I LS
ELTWEY, EBICEAY IAF ¥ > FIIREHNL0 01MPa (0. 1kgf/en®) 5D TEES
0.17 MPa (1. 7kef/cm®) ZE7=120. 19MPa (1. 9kgf/cn®) - mRETAI FLTHLEDE
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Z5N%, LML, §ikoEyn, TOHERBETHIZT>TWEIENS, U-FFD
FRBIZI0.0 ace/sZETRERIBZ M NWEEZEZSNS, FHRFOBRIZIE. Fv 2 VEE
HEBITRETH D,

2. 4 BWBEBRANANCEREET AHARRLOEREEE

HTTRALDHAZKELKKE L AT LNBET S 2RNUVLEED -#E, MBI 7 AC
(S1) ELTHBEILTWS, f->T., HEMBHS . OHBICLD, 7, KELKWHERMET

HONITEHRSHEL., 0. BETEBAERAO 2R TARENEKFICERT L, AY

CEEDAMEORER T - RAASMBOZ2E L THEFERABTENICHEL., BET L0

BEENFD, ChaEHIET2E®., Fig LSCTTE9I, BB 74— FHATA VICIIRRE

Wik (MEBYIAAs) 22REFICRETD. INSOEMFORT—DOHRBICHA. HT4F

 BHAEBERCEAENROREER TSI ST R, BB, BE. Z02KAUTLERE

OMEZ TZA%C (S.:) KBLTFHELINEMBRHZED TS, LT TENE. TEOBRH

. DBAELTRAETHLMN, YETFTIIFrRELTERTLIENEALND,

TORERICRD SNDIUELFTROFEDTH S,
OBBBEERIIHRELATOEAT AN EABMERELEZEL TS, TOBREEANEA
BROBEFBIEAF*BARVWOCAHARHEORET, #BEENIT LI L.
QBB LKRSHE VAT ANERCREENSETTOHMNIIENWT. BHEENICE
HRFRA: L ELBEERESGEMNEREINANEIIRBAVRBIIHAS L.

oM EEERET REBMRUHFERAVEERDEERZLUTIIRY.

(1) it 7 o2 A 20BRBCETLIER S FUAL
UFicgRaIFUAZREEL. ETFBMEBRAOT s —RAARBETIVEREL .
DEFEGEHIISHEFOTREIHX 2AN) VARBRHEHEORKFHENEZ S,
D74 —RHAT2ZRANU T LABREETICHAL., THRIHFLEINLSBEFTANY D LSBET

FHMESEHET %,
B2 RAYTLREFDEN) TLANRE L%, BIEHE T 2 — FAAVBMER L
T 5.

DETIFBMESHICTREREENAERIN. ASH0FXRCIDBRENEXS,
CBRREENVEFERMEREOBRSHEAENERAZEE. FHROBENET S,

OTHEL-KEEFR£Fie 2 6k UFig 2. TILRT.

G I DR E D ABIL TR IT > TRB BN, TOREYA L&V F LT
%, WEBRTOZHAENH 5~ MV Ti~36ATH 5, MEFEITOTHBIIHFEESN
FREEIIESTHBYD. HBEOKERANMO S I LTI ORI MHBET S RIREENFEREC
INENHEETD, - T, AR TREMBEFOTHESNZEICKH TSI EEHEL
7= (Fig. 2.5) » ZOBE, MEFONELNELOBICRBFIN T MEIRHKES ORI
CHETL, Y74 — I RIBEREETE, COEERERVBBLEBEDAKTH S,
BT, 2RANUILRE 2B TR TIRMEBARET AR LU THIRERY
4= RHARERS &L, |
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—F. THXMOBEEFS LT, Fig L TCRLAXD KERAEECE2E (4F) ©
EomEEETE L, |HXEEKIZAs 2 FATRIAZINTNASD, 2RANUTLEER
HESIIBWTC (S) 7I7ATHS, LErbIOBARITHXEBY THRODHANEETH
N, S HEZCLIBHCEM T ENTFHINZIERTH S,

CTOESIT, HEERELTHETEOSELELIHX 2R T ARKRHNEEDEHLOR
LW AEEETL IS ED., BFNREMNTED, & IAT, KEKE S0 OB
B IHXWMOBBERELRT S &

KD EEEE ; 0.565 ~ 3.38 m°

I H X © 0.1288 m?
THD. BEOFNHELDNIT L, SEOHHFEIZORLCHAMBICILAT HHRIIH
LM, TOBES., IHXMOBEFONEREZD, BRERBANORHERED I ITRESZ
il s,

BT, AR TREFNELT2EFAFEETSHO0, HEFARICBLWTRIHIRD
HEEEFIIAND I EITLE,

(2) Bggr—2

KEEHE AT ARV 2EANITARDOBAEBRANOAZOHT Z2EAES. IR
LEOROBFHOFKNIBMABEBRACERI NS METABICRERREEZERA S,

FIT, 2T, ABERREIATLEUANITLROBEBEPEREZDOELTIHX
MEORBEAN L OMWORE, kbbb, EHTHI. BMWT, BEENI6FH (F
—ZAETR) OBEE. BNOLOELTIHXMSKHIMWERES, 7405, WHES
T#0. 5MWT6EL (F—RAEET3) #2425, IMWIE, BROIAMEZRS HHEE
LTHREHBNEZEZTODDTH S,

(3) MIETET EDEREDRE
) wmmsET I
(1) HBTH~AELF)FEEFINLLIZHOAFig 2.8TH D, VERTOBE LEERIZ

WL, TOBERAED 74— RHARAE2AANYDARICHRATS. £NICHLEENEET
ANY T AREFEBMARICHE TS, —F 7 - FA AR ERBETHBEEINHEITIEZHO
EL7e,

2) IS
Fig 2. 812 L7 #Hi&EIIRODEDICLTED K,
O rm FR

FEFFRMASANOBE LTSS I HXEREBEE &SEFig L NIRLEB2OIETSH
N, TS5 4EXD6 A FEE (0D:165. 2om {:11mm) MNEEWEE L -FOMEREOGEE
0.1288m* & 725,

DHENANDT 4 — FHAMBE
HAHHES 7 — RHZARBFACRBEINHRTZ2D0LET S, £OUBEILLNGA -/
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FAY—DEASETNICREIRAF—ABROEEHELE, 2B, R—NSFAHF—DEE
WHESBERBEOINX EREL . o Ty —XE Tid841. lkg, & — 2 ATE8411. 8kg&
25,

@FEFIFHAEBOYNEI&FEESEREN

BEFFEHEMEZEHSHEHLBT, IRROELRTHZZN TSI HO &L, EFEERR
CBWTETFBMESBNZESNNTORBICR > TWAH0DET S, it T, EFEEL
B FE M0 11 MPa (0. tkg/en’G) &£72 5,

BEFFRBEMAROESHERENT4ke/cn’6THO, FHRNHEHBEFEIZ800n &L,

DT A VRAAAZRRUAND D LZOHEES

MM ERO T AT ARERANI Y AROENIKELUERO 7+ — FAODEAT
H 54, 5¥Pa (45 kg/en®C) W@ L&, KREAWHESAOL, S | HXHBEHOETH AN
FNAEICEARETE T TN, 0TI THERMEERL., IhekELL H]
L, FHEENAKERZS) .

QFOEAHAFR AT LFOEM

TUVvAHABZREUOANI T LROERIL., ¥—2AKDWTH., £4£12. 60, 36 Tn’,
r—ZETIL 960, 24.90° T&H 5,

TObAAAZTHE, BERVAERIUERO T O AHAM - BFEE - RFCENL—4
CHEEEZEERL., TOUOBRTHRHEFEOFERITOY A VB THEWOTEBLZ,
REGEN L —F TilEEEGROER 220 S LTEHLE, £/, BEOC S, BERE
DUHA L NKERTTA ZHEDTAI W (A7 P2 —)L40, BRI TF) O TE
#HL7,

®2KkNUTLYMEER

2RAVILIZIETD, BB TL NP2 (18kg/en’G) AU DLRTBHEINTNDELT
VMEHBEEREL. ZITREEEBTELE,

QRESE 71— FAARMRAFE

TOEAZERVTO LA AZAEE - BEARE2ERAL., 7O0RATARRICHEEE
MCRESNTOSHEHT A RERE L7,

@FH BT ADIRE

A A, B, AN AEHEBRY — FHRAR. TN 545 0MPa (45ke/en®G) DR

EBICBTE2REELHBRESZEL. HEORBRRBREORLS IS DEL L,

(4) BAEEOFAM
NEBREEHCIOWLWTO—BHLEAS
—MENCEAEMSRICER I NATSRERE T ACEALERSE, KRIFAANS
FHTEHEBICARIEEL. TORBEENTEUTOBRSICEHERFHROEN LRI
ERT S, CoMORAEAZERBHCRAR L TERDENS,
D2 n2Ta2

: | (2.1)
D1 T
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ZoT pESL 1 AT T BRRE, RTLIRRET AORE (BEAD . 2
ERAACREIRE (BER) 217,
Ei-, BEZOBELIZAKXNTIALSN S,

Q
TZ:I1+_“* (22)

ST, QI EAAR (BEIRILF) L O cERAAQEFHATS L.
BRI DIEHDp: (DR LT, BRIENEMESR) ZHED AL, R AMENEFELE
mEohrA, b, FRITREREMANANICTbN A I LENRIL T, EROEHR
FHTEERICLDRE, %@%%‘ﬁkﬁ%%@%%%%ﬁ.@%@ib%¢é<ﬁ
%,

D BMBRROEAS LFER
T4 FHADETERBEE~GE T L. R LB L TRAMNICBRERRES
EHABREND, IOBINCEXTSERFERIELS, BROREZIRBINTH T
LBRICLAFEH FTRAREBRAFESBIIEBELTEBNOLEED LRT 2. ZOLDAH
EZRBBEEROLIRBEELEIZBDEEALSNS Y,

DBEBRICHBE L TEE T 4 — FHAANBERNO—HBOLER RS LBRERESEVBRE
N5, ERNHBEEESLOBLS EBRBECESLANEREANI T LORAITHPNS.

OBRFEMELEIIBIERT LML BERTAERD. HHEENEMPETFILF—IC
Lo TEBRHAOREZIESEL., KEIZERT 5.

GERH ZRBICEELAVWHAEZEHLANSARHERERL, ENHIERT 5,

@WEITEE LI H ZAAEHE 2T TREREBLI L, EARERTS. JOMF. £RATA
DEDEBECHSLAOHAOEARZEBICHVEVEREANS ERT S, BRIEA
SHTEBEIIRC 20T, ERAARVBBECSE LAV AGHEIRREILRNLE
EEZ N5,

G ENEREI XN F— 02 THARELEHCEI NI TREIKR L, JO
DEHEBERENET 5.

UG FUFCETSWTREEAZHET DI, BRIEREGR, BT ARV
CEELRNH AIBEEAROREIERNEATELRLOEL, D, BRAFHNIRERD
mﬁﬁtmﬁﬁwa%%z%;aﬁﬂwfaé%wéLta

BAEHOFHERERIIRT,

EREBESOBREMOEELZ V.. BREOKREZ V.. BREHOEEE V.. FHEA
CIEROEDE pr. BEBOEHZ p. &L TFig LIIRTLIRREZALL,
BREESEOBREMNZEORES(CIIBAFE LIEIMS

E: -E.=Q-¥ (2.3)

ST, Bl NI GILE--, @ BEICEBAR (BRETXILY-) . VI BERCTEL
HNHA~OLE, BFOL MRBENFNBRENZECKETHS,
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ThHhSBERERSEOBREBEH ORI R FE—% B = N.0v.T,, BFEEOERATAEL
T@Wgﬁli)b:‘f‘_% E: = N2CvaTe (113_5tf;%ﬁﬁ?&@ﬁﬁo)gﬁ{%ﬁiifkﬁfiéﬂéo

P2 Cv:V, Q-w

- = (1t — ] (2.4)
D vV N:Cvi T,
TN ENE, vioEEEIERR OTIRE Tho.
KITHREIC TS LAWH AOBRATHKICR TSR EEEAE{LOBERIE.
Vt_vz D -1/ 71

- [ : (2.5)
V-V, D1
ZIT, v BBERFSLBWHAORRE TS S,
Fh, ARHANBRBICIFESLARWH AT 2HEBEVIARTEAS NS,
P (Vr - V]) - Pz (Vl - VZ}

¥ = (2.6)

v -1

H(24) ., (25). (2.6) o#NFEANSBEREENZ2RDDIENVTES.
NBRENSBNEBREHEHI N RS DL ATAKER

NEHOBFRECHERZA W TR TFHMEBNTRFTBRREEEELEY 4 —FAXR
T REREAENE LS, B, BENEGKEBELLTE, BEENNRR LIS
SR R R CRENTREERLERTRABEDO 2EVICH L TR LE. ZOROYH
Ffb&Table 2 2IRT. £, HERBELILTIA -~ RHAEREBELBREE I OEER
Fig 2 10l L. B3, EEOI L. BRTEFATOBRRENOT S 708@5 TN TH
2L AT TWEN., Thid 74— RHZEHENST I 7RFICELZ LIS TES
EEVBERTERERDEDTH S,

Fe-AAET—AETIR., ¥ —AADEINT 4 - FHARENMELS, BEMNOCRORE
HENED. BREARETFAECE>TNA600, FERALCEVZ S,

—F, BREBALZOBEIIDVWTIIMERREROEELBRETRADES LT ¢ —
KHAEEBIIWTIBRE AT, BEZELLWERER- K, 74 - FHAZTHEENEL W
CEHEEINABMBEI RN F—IELVWIEEELL L BREARBEI VLT 0OEK
KESKEINTWASENA D,

ThED, BREAZEFERESSOBECIST 74— FAZERRIIHE L T8N
RHDZEMNTRETHD, BRENVBHEBRESEMESN (dke/cn’6) &5 T74—FA
AERER,

r—AA . 284 kg

r—AE : 303 kg
Ll A
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Table 2.2 Initial conditions on evaluation of explosion in the containment vessel

—XE*® Fr—ZAAT

EFIRRMmAESEE ) 2. 800 “
TR (k) 3, 302 —
TBEDIBE (T) . 55 —
Y AgE (ke) 73. 3 108. 0
~D T LRE (C) 465 —
T4 —RHAGEE (T) 414 343
HWA BRI FRRAR 28. 79 27. 51
RAEEO 74— FHABE

(vol%)
BRBEEATRETER & 14. 71 13. 97
LEQT7 4 —FHABE

(vol%)

% r-2AR THXASOKEANLOMWORS, 7 -AEH. JhE IMWEELEHLLEE

(5) MIHEDOHELX

2RANVTLERR T4 — RPHADEFFBMEBAORLEE. 2XNUTLREUTD
TAHAZROESLS 5MPa (45 kg/cn’C) . FETFFRERMEIREIAE L0 11MPa (0. 1kg/cm*6)
THNEHAELCELETORBEZELI LGNS, COLIRFHBIEBTARERIZLLTOXIDIC
FETES.

TOEATAFRE, 2RANUTLZROES (Pa) Zp.. BEHODE %D, BMESHEN
DOEHZp.ETDE EABRTICHL THEBFOCST 2T v NRTIE—HNITRES,

L. BHORA A0 GENOBROTTRLWEHNNSRBLIRA) IKHi
B0 TOTyNKRIIRR1TH D, J0LD. BHOEIp ENa=1Z2BA 5L 572
BB RTp.ETETTET, 7O - AUTAROENpIHL TEHEHROE p: D
DS25&EME. BB, BREApMNERET 2. p3ARNTHEALNS.

r=1

2
De = Do [ } (2.7)
r + 1

WH->T, O TOYTwNBRRODEBDELSNS,
De > Da DEF pr = pe . Ma:r = 1 { 2.8)
Da > Do DEE pI o= Da.

z Do =1
oo () (1o)
T_l Pa

1l
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FLT,. YuNEEEBRFREBOEFBIEIRATEASN S,

v+ 1
2 (r~1)

TM r- 1
W, = Ma:Apo {1 + M312 ( 2. 10 )
RTe 2

ZZT o Mar ey -], Vo HERRE (ke/s) . R:[EEE [/nol/K] .

T:RE [K] . A:WEE (0’1 . M 2F& [ke/mol] . v LB [-] THD., HFEO
7oA - AU LARORE, HEHEROCBT5KREERT. ,

TR (L8 . (29) BEY (110) K&, FTOVA - AUTLRDPSK
MERNOREBESHEI NS,

SEERLAEZETNTH., BFRFAEARBEOLA - ANUDTAROENNRS W - DERKT.
s, £ (28) BLUL (210 ik oAHENEZSNDD, BEOgEEEBIITT
A - ANUGALAROEARENOBMEBOENEIERSZ-8, H5HEATH (2.9) OFEE
BT T 5.

(6) MREESEAILEFR
VEMBEO 7ot - N LARKRUBMBEROEAHS

fEE S T HX 2RANV T AREBERHHEEORBEBEAEES L, oA - ANUTLEREE
ETERMEROENELS, HARTOEZ - ANV ULRNSFEFFBEMERHLET 5.
THITHEVWETERMBESOENIELERL. —F, TO0€A - ANUDLRET 4 — FHAN
HRENFET P00, FORBEEZFREEECELNTNEVWOT, ZOENLEST S,
TOBEES T ZICLIZONFiIg L 11THD, TOREED, TOEA - ANUTLRERTE
BHARIHNEL I~ L3 THECRD NSNS,

B O»SHETAEHAR (5) HTHENZLII, BN ERETROEAHNR (2.8
B TERMARES DD, HEREEEEEAD., COBOKEEZ TR, b5 ETIFHBH
BROFENTEKEFERT. LF. bt 7O0ER - AV TLAROEELEFEEOSIZ
HKETS.

SEBH L - ADES. F—ZE T, 0~0. 1185, r—AATIE0~1. 38 7ER
RETOFRBIZHEET 3,

DWW BEORMNBENTAEHREDHES

| fhgas - | HXREMBEEORBEEE, 7. 2RNUTANETFRMEBHNAEHE
LTWE, 2TOANY T LADHEBESEHENTHRERE 7 — RHAMEHEL TH <. JOK
TEBRITERLZONFig 2. 12TH 2,

4 —AE TIRIBE 0. 60 TEANY TLAORHAKRTL, SlERVWTHRER 7 —FHA
HETFFHBMERAKETZ, 70t NUTLREETRFRMERIEE L/x-> ok
THEBMEBRAICLL kgD 7 4 — FAANREFEET S I LILRS.

—H. F—ZAATIHEEE 0,58 BTENVDLORHEAKTL, SlZHHLTHHESET «
— RHANEFFRATBARET S, TOEZ - AVDAREEFIFEMBEENEE LR
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o P ETIERAERANOLITL SkeDREB 7 4 — FHABTFET S0 0 2,
3 BRI NS REES B LB
SERELFRETFLCHAAOBRSREET S 7 « — FAARRACHE I MY, £
DEBBIEZLNGR—N-SAF—ORAZEFNITREIATF - LEBOEF L L.
moT‘ﬁE%@7HZET1@%tD&%%m@@ﬁf&ﬁ%74—Fﬁzﬁ§%LT
<, )
(4) BTHRREBFRREOEZSHCIZBREHOBRFEEANT, BEEOEME
veEEE A B ST UERA TS Oy ML OWFig 2. 13TH 5,
W%E%#%fmtx-«UWA%&%%ﬁﬁﬁﬂEKméﬁ@%@@%Eﬁ%%ﬁt%
CHEM. FOBIET 4 — RAZHBEIE BRI RARIZRSDNTN 5,
TORED. BREAVETFFBENEBOBRESEMEHNTH D0 494Pa (dkg/en®) Z L
572 W EF RIS

F—AZE 1,240 s
r— A A 51 s

TN . COBBNTHREERLL, »D. 2RAVTLREICRBI N RS EESL.
74*Fﬁ1®%%ﬁ%«@ﬁ&%i@h@‘tti%k@%bt&bf%ﬁ?ﬁ%%@%
OEGEHEAFEHEEADZIEERVWEVADS,

AREEE L O RAU T LABREOHMICHBENHBEE
WEETORN TIRBETE 28N AREOBBIIFERKIZES S ERELFEETIE
%Kbto&:%ﬁ‘ﬁﬁ%ﬁﬁtﬁﬁb.%6%E%ﬁﬁ%ﬁbt%‘zk«UWAE%
ﬁﬁ%bt%é%%ié&,%%@ﬁ%ﬂﬁ:éﬁﬁﬁimtx-AUWA%Eﬁﬁéh%
TOtZHADEN. SEEALETTFILOZTNCIERTRESRDSENI I E@FHITH
‘&<,
Hg&ﬂ?ﬁ%&ﬁ@futx-«UUA%&%%@%ﬁ%EK@%iT@&@@T%@
E e BT RN, FOREEINTVLATOLAHAARZNEVES. 5T
AR EDEEENIEMEERHENEBATLEDILHHNGD,

e, r—ZAVELTUTONMEEEETT, HEETIH AT TIIVOEHELD

WTHRFT L.

DS 1A QRS RE GEWEHRE : 0.0161n°) 2%2 5, ZOMETRZAANYTARRHE
FETHBHDE LK.

OCIRELEBKOD LHRENERER 7 4 — REANTH D4 MPa (45kg/en’6) . THIEEA
e L OREE AT/ TdH 54 04MPa (40, Zke/cn®G) &REL, WHE T 4 — FAAAN
RN LEEICRATDOELE,

BTt AH AT EAY T ARAEEC o AT, BRWEBRNO 2K 7 LEEN
= omb e (WSTERE 0 0.12884m%) L. AU T ARUHERT « — FAZSHEMHER T
BEzs0E L. COBOBED EREANTTOEAHAREANYTLRIHELES
EEOERELZ,
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@Dz 0oLt MGETOETI (Fig 2.8) LREELZ.

BEOHE.
- SRR L RIBBBRTS S, 2KANU T AEANR 13MPa (1. 3kg/en®) EH L.

TOEZAHAFENY D LRITIEYE LIRS,

TOEZ - AUTLAEHERESCIBET27 0 — FAZD2KAN) T ARANOHARDL]Tke

FEHENS, #oT, bEbETOVAAARICREENTNL T 40— FHA198kek

I AR—=NIAF—THEEINAET +— FHAE ke GOETL kgD 7 4 — K

HAH2 KA ABREOKMENOTOEA - AN TLRICEEZINTHWS I &Ik

%,

IOESRETHRMEEND 2RNU Y ARENZ2ML 258, LIBMTIOt

Ao AN LREBHBERIIEEELRD, TORACBITABMESAN T —FIHAE

HEXigske B ENTZ,

TOvA - AT LABNEEEL TR —TA I FICAGI 74— FH

ZAMBHCHBEINETDE, 2NV LAREHRBOOPBRBICERERLZHEEICE

OERTHIVNEAERORSEHEN kg/on’t) EHEL<AS, ZNRAMBEETOE

FINTEHLEHERE GIE) EREBVWENVNAS,

BT LMo,

I TRMES I AOBENERY LT, 2K EOBBORESE TS 7O ATARLE
AT LAROYBMEREZEARLCTENE 2RNITLARCHATEZ 74— FHARBEL
CHFEND (EL, HECEETZETORMITELTZS) .

- T, MHMmEEMEES L THHALAMEZ COTFINIE, HZEAHEMIIREENRD -
ELTOHMERERICHA2ETORBIIREREN IWI LAER I N,

(7) FERANVE
BEFrBREREEREDTINOFERAWRRILUTOZBAFITETIERD S,
RFFBROZEZ FICETWT, (6) IJHEHICTHREFRPEUCLZRERFMMNREE N, £
DTE, BASRCHEEL, BIIMICEELE 7 - FHAAREENERIC—RICHERT 5.
RIBRREOERZORIC, BRENVBRBERESHEAEN LR 7 —FAAEHMEELL T,
— ZET303%ke, r—AATIMkgEEHENA ((4) 3T .« ZO7 0 — RIHANEH
HRAFIIBELAEEZZETORERENETNIL, 10 IXERDRBRETRERZTES,
WoT, REABXKENFEEL THRAEIZEE W,

LU USNZBEROERMS 74 —RHANRA VTS L, BMEHEAODOR
BIEIRLZIZBEED, DRCREBANEEMER FRFIET S,

LIATETRFORIBRITHEZ 7O EAAARIIBNTIE., AMIBSORIFICREZR
FELRBRWTEOREZEODNE S THENHMTZN. £IT. REFMALALRIIDOR
waHNIE, BRI AFAEETFREOEERBENTEL LVWDHIRICESE,. JORKMA
ICHBEBRO 7 - FHARBENBRRETRERACIETSZEZL> THERA VR LT B,
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B, BESNSOBAVRBESRLD, RANCHBEOTREREINEREINS Z
LRz, BRERSKOBENLERLTVWSDDEERS.

DBRMAEBAEII 74— RARAN EORERMTZEFXBROFEENETI SN EHRN
HDi. BRTERBEEZKRDE,

74— BRHZIIABRIE A A Th DKRE, RlbkHFE. —BlxEs, FEETATHELAR
UoBLREORSY THS. UTONBRFECRN T — BHAOEBRETRAZRD.
D7+ —RHZON, BLxOTREHAOBRERFEHEED SV - v B ZOEANI
;Oﬁ%ﬁZ&LTQE%mﬁ%%ﬁbtu
BB, FEEAAEBRETIERACEEE5ARVDOELTE,

@QEBENSERTLE, BETEAREFI20TRACLVEEREZT /.

L:=L2s {1 - 0.000721 (t - 25) } (2.11)

T, L RE (C) L Ly tCIKBTETRRA (vol%) . Les: 26TITH S FRF
(vol%) TH5, BE (1) EHoMLOBMEBRNICHEHLAENIYLRT Y —RAR
EDREGRES L.

OBRETFTREAZEHCEEINDLD, ARFOBENVTLRF 74— FHADRBIZELS
BABRNOTEHERIZ0.5 (ke/cn’t) BETHEOTINEERLE.

BEOHRERLT—AELET—AADT 4 — FHACHBEIEIR L TH S,
74*Fﬁ2®ﬁ$%ﬁﬁx%%wtﬁ&t‘@&@%E@%tﬁ%ﬁ%@%?ﬁﬁ%ﬁ
ZTable 2. 3icE 8/,

Table 2.3 Chemijcal compositions of explosive gases included in the feed gas and

their lower bound for explosion

# A% BB TRA
(mol%) (vol% @25%C)
H: 7.08 4
Co 0. 76 12. 5
CHa 82. 95 7
C2He 5. 34 3
CsHe 2. 60 2.1
CaHio 1. 18 1. 8
CsHiz 0. 04 1.4
Total 100 4, 527%

* 1) HEL 4RA0BRTRANZ2 IFEEIIL5,
% 3) TEED AFA&DOBEETFET174- 1§ A0BETERHTable 2. 2&3B01L,
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COF-SEECEBERLEZTL. BREBNTERTRAZERT ZOICLELT A —
FHAR (RF—LZEOFREENZE2ED) 2atETL L

A —RAE 410 ke

ro—ZA 411 kg

&2 5,

DHERBANE
TAETRECNAEREZEC. BETFFHtAESERREAHOUOROFEFRIVNEIIDN

TUTOFEEVFREZEBVWTRET 5,

DREFBEOEAANS., BREHEBPESBEEREANELBD 74— FAZERE,
r— A ETK303kg, ¥ —AATH284keTH %,

QUMD S BMARNT « — FAABRBESOTRLUEBIZE > LR A TERNES
BETAEBLEERET 5.

@B MERNTHL L BFICEEL TWATREN 220, AHAEC—HRICHR#T 5.

@108 (Q40B5F) T (7) 1) TRHHNA-EFME (V- AE 410 ke, ¥ —AA 411k
KETLHEED- T, FERBAVWERET S,

CTOEAFCESTVTHERANVEEZEHTLLRDEBD &2 5,

r—AE
410 - 303
————— = 0.45 kg/h
240
(25°C -1 RUEHME T, 1Tt cc/s)
r—2AA
411 —~ 284
—_——— = (.53 kg/h
240

(25°C - 1 &IEHE T, 201 cc/s)

Li=dioT., MMARKRHEFOEDYIBFFRAVWEZ LEUTICMANKE, dads
CHI0HERSMNERAEBRERGEMNEREND LBV EEA S, BB, RERO
HRBAVECHT SR ERDBBICIE. BHEAPLA - TROZEEZZEADLLENS D,
L Liads, AREcB2L 7 VA 2RI I0ERE25ALD 8T8, BEEFSHL
FESETIIZEOLE - FRIZGS ThEREE (ZIEHERE) THD., TOEEEH-T
BERFHARAVROARFRDZ L, FHREBVHOIIA->TLES., LEM> T, #E
RBAVEBCHETLEFZEOLMET. & OICHMARIERITLULEBR TEEEEZZE L TH
BED Do

(8) EMRLLTRETRRMEBRERITRD SN S EREEH
PERHLCERSREEEDD L, BENFSLTRTRRAGHBRMICERINIHE
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BE. MEEFETIROERCEDTH S,

! r—2AE* g r—A AT
nEsa oSSR 1240 s BUA § 515 LU
LB T D B : :
ﬁ%%ﬁjr%ﬁ&bﬁﬂkjﬁ%GJ j 0.45 kg/n LUF 0.53 kg/h BAH
TFERANE - (23C - 1REHE T, (25C « 1RIEHR T,
171 cc/sEAF) 201 ce/sELT)

% Ko IARTHYALOURRLOMFOBAT, BEEAN 36K, 7-AER, YEROBILTH RERANGADES,

2. b WEHEE
REBMERE (75 RBHEE HOORANECET >ReRE LOTENK R DFED
Té&5h,

DA -EREICRBET2RERTHLLD. BRERLELTORANVWERCET S E2 LD
Ekiza, HTTRTHE. 2RAU T AKFERERRMEIES LEERRE S L TRITLT
Wil MRS REERERIC. FPABRERAALT, AHA-REIHHZN
BEND I ENTNED I RNEEEBLENH S, FO—FT, HT TR T 1 KFAHH
OFPABEITHEINAEL THERES FHAS D &/, IR EHEL. BWEe
DEWBAVEEREGTAEDOEEELT. ROXICED D, FERAVEL, HEP
MR e 0 H B ATE L8000 IR L T BE A E N4 0ke/cn’ 00 IBOEITHBNT, #
AR T 1% /AU TFTH D, Thabb, 2EBAVEEMI60ace/s (§90. 2¢/s) LT
“H%., HTTROBE FEBAESICS T2 RERIZ2MTHER 50, KOF (GBELE)
OHOITBEHAE~NOEFEETER EETKIREOEERTH S, o T, BAMRA
OEERECBBTICRTARERCHBRAVRIEIABESTI0 ace/sSEARNICEET 5.
SEABEIEIEHET A&, BEMNICLI2HAET S,

9) AT R R R S B ERA BRI NZERHFIROED TE S,

TR 0 1 BN
SRR A WE 10 ace/sEAA

. EABI FERINSEQ TRV, BABHNAOEBRFREEAT ZARABIRD /Ny 7
¥ TOBEAEERICHETS L. ROBRFHEINEMTNS,
£ BRERT © 30 LU
gt R E N L 10 ace/SEAWN
it R 2048
AEICBEFLINETORBRER S Lk~ b &, Lo BREEIERT

Fas
M
J
Péu
N
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3. WEHME

3. 1 FEk

HEITELAHTTR - BARAL AT LAORRSEBREF OFERL, ERENDEL2 OBE
&, FrONREELEHRELE. BERIIROEBOTHS,

(1) BRI A-H—OREEE '

SpOEE, BEIC U TIRELAO / INY, BRBRADLELEINS. o T, BA-N—
DADEBICESBATESRME DRV, ELT. ABERE2ENTHETSES. BN
ﬁ%wﬁ-f%%@&%%@t@ﬁéﬂéc%®§\7>ﬁw#%ﬁ@#uﬁmﬁx—ﬂw
MEEREEEZEEZELTEY, K1000C. FUKETOEREBELZ/INEOFHEES
h. BroORBRICHEINE D,

(2) @t
THETORBRER VS 5UTOATHOBRIZEENTN S,
DOHMAMOFEORER
TR RERSOREEFEBENTFEEELTBD. REQOUVTHOEE
iz <,
D # bt O B T
TESR (BE) ZEELT S0, NBEHRABEEERTE. 7o 7R ELEES,
RIS ML A B LA BRICTEIENTE, BRIFERH LS.
AT FADESE
D70
BT R OESEA L, BRTTERTAR. B EOMENDZL,
BEORBEEE:Z. HTTR-#2FH I AFLACRREREAU VAKETOREFEL
TERLTHEZDICE, KORBEMRTDLENDSD.
1) Fr s
ORBAEESEAETE2RBEADRBEE. FBElE
@Fr it E FICERES)
@F AT T VRO — IR
@HES T2 FROL =ik (KO- X0
NEZSYT
REMNSDEBAVBOSREATORALERVERR (ERE) BT 3FHMTIE

3. 2 a0
(1) HEADE#EE. FBEASE
SEIEOREN S DRAVWEICET AEREER. MHNPEEZEL D, BHEED
AT NENIBABENY LA ) ELTORBBHERT T O EATZAOBRMEEN~
DF AL W, TR AL N O SREEE R S EE B,
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HBECHEE. FEEOR LITRE, REREFEOEE, 77 F -7 HAFE., FHER
FVEAERLT. FOEDERER (F 7N RUHITE (BECE—HE 16
B) OFTEDS.

£EIZONTH., SETRXELTHERICRRICI ) - TERPELRVWIDORTHLE
P& D, TR, ARy /N—FEARCRIERT, BF. RBCBERSIRNSPHSTEV
E3id s, ¥ BEEREOEEEN LERZZOITHELAEOBEEIL, THEAY F
(SR AEE) &L, REICTLFVED T4 2HRE S,

(2) FEHME

m s RS IRE RO EL WML, FERTHE. JOEFG. BEERBRECR
mﬁﬁﬂﬁyﬁu%%ﬁ?%uﬂt‘ﬁwwt&wﬁﬁﬁTT‘ﬁ%ﬁ%ﬁuﬂ&itmﬂ&
RETOMEREENERZNINSTH D,

RESNTSREREEERTE DDEME
DEEREIFICRITARRETN-A T, D, RAVWBICEEZEZRIZTIDOMBRE

BHELIZNWI &

COEEHEFRICAEEMRETZU-TEREY. 2D, RAVWBICEBEZRIET LD 2E
KiaZEHELIZWIE

EHERTESMENTHP>TWVD,

B, 900 CEBRAHRT. BEFHBROEIBEBUEORELV AN OREBIIRAT
Z MBI v VEHBRSSENATOAXRTHD, TIT. NATOAXRIZDWT,
KOEBIZIDRECKEEZHE LR, TOREEETable 3 1IZFRT.

@ HITRE  ZeECSEEHES 5.1 WPa (51kg/cn’e) T8OT—ET 200k (100/EX
0E) BENEESRELEEZICN—ARTBRED 2. 213, FEISOU—TH
MHFEBRCNELESOBRREREHILT S LOOREREL LTIRELEMETH S,

@  SIEREE : FLEL INPaTE50C KB E N LREL &, 7 ) —TEET SRE
D245, Zo2FOREBEOCIIEC,
2T, 8500, 50hiE—EOEEHETTINTHSKSICU FETHADDITINETLL

T. SEOEERFEFZHLSTERAVEZAT (BEREBIL ANOEERERR &

Db DTH D, FEIHEIN mOAEET S,

B H
a) P ST
%ﬁﬁﬁ&%ﬁﬁﬁﬁéSttbf%%%$ﬁglmnMTﬁ@6ﬁ®éu
PXR
fmin = ————— (3.1)
St - 0. 6P

ZoT, P AE (kg/mn®G) L R EFE (om)
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LWE, St = 3.5 kg/mn®, P = 0.5] kg/mm®, R =200 mm &L T,
£.51x200
tmin = —— = 31.9 mm (3.2
3.5-0.6x0, 51
& D,

ggg+*ﬁ§ 1design r‘j. tm?n@ 2 {%c‘:bf,“
tdesignzﬁg.gl——rGS mm (33)

E1e%,

b} % 2R
Z)— FEBOFMIC Y > TIRAOHAE, TR ERPICB27 ) —TERONREE
PicERTEILENS L, WES V- TREOHPABEIEHLELINSE I &5, 850TICH
WTHESNWAEREBICHDETEIEERTHRRERETHS. AR 1X%EL7E, 7F
LU REAFig 3 1 RT (FFEFRZ0mmTHD, UEL THOmHAHERELLD) &

A BLUL) OHEBREM S, RERELOMEBE SRS, E->T, NAT0O4 XRIEFEM
Bt L THRSRBEEZGLTVS,

Table 3.1 Applicability of Hastelloy XR to valve seat

Internal pressure External pressure
of 5.1 MPa of 4.1 MPa
Acceptable
Seat Thickness 65 60
(mm)

(3) 73 VHEHSORMAVEE
ST AU T ADABRBA VWHEEIRIRFES I RNy R B ERIET I DVH
BRI, FENRO—-—ILORA. £, BER) v T IBEELIA AT —NE
BEOEMEICEID, ABRAVWCHILEEZES.

(4) ZoOftl, HBE#F LOERSFE
NHREEFEOES
FERVEBELEBLTHRERO > — L EgEERZDRWE ST, RELEFED S —ILER
. B THEMAPRVWMBTEST 3,
BB, RELFEORSHIT, B2MOE<E., RUAHUVBIZRI I INVICEILES
HOBESFLZNWIHESCIA2BEMAOEEENTLLICL, 5, BEANUTLATH
SUETOER (—IVEEIIEDD) | FLEBICIGBENERZDNINWI &,
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2) 57 PR D W BAAEE
SRBOHREESTENZES, 1T —EFNERNZERA VY LADEHBRM OREZ
FoTHENT LTI THLRHE. FARIIEL, TORE. ARRENHLBELRT
LAREE S D, FTm. HiBMEEMNEESLL THERAEENET S, COBRE. £
P EMESTE E I o THENTE -ICEA., BAVWEER2F L LES 2 RRITAR DTN
MBS, FIEEFE T NOBRBEANIOEINERERETS L. FORESLE
TR A, TOLS. GEBERONBBEORIRELEDIIEERREATH D, UT
ARSI T AEREHETRT,

OBz A BT <. . BEALICEZBREN PN &,

O FEE N OWEIESIT. SEAV TANFERICRNAER NI ICHE LT 5 I &,

@FEE & AT G B O W B E L. SR OB AR & 57 B O IR BAT 00 R IT R R
k3T E L,

@RI, HE. ERESTORKED. RUESHEY. BEFRBRERICEILSER
IR, EAEEHFELTH,. ROBERERVEEEZELZDRZVEIITLIE,

DT O S TN DO RIS
I BRUENEDSARERAAFOEIBIREEDICSESING, I 7 RUN
H. BEHAORMTESEOHENL, #E. RAHERAMEEEL. BRI AANOR
EEAENOELTDHELSIT, HR-FIVER, FROOBRBERREZEABWMLE
CROMTAXIFET S &,

NI EFABRRAEBERICHTSERER

ORBHMOEANTBRIE T T R EOEEBREL. RALARZHBEEL TSI L.

ORITMHLIEERASENES, HTTREHEUIT D LOBEESIEELEEZTRTSHI &,
Fi-, ROHADOKES., B%. PEESOREA /- IMERICREALKRSLD. A
R—ZEREETHI L,

@HOFHCESM. S8, BAVARSETAZEERAA T —VERETS I &,

DFEERAVEBRSEES LS. FEADEEOREICEABRHBAT ALY v TERET S
L, E. RARARNBESTERLKLLDCTFA N IV EFHALEEOREC
RTAH I &,

R ERBTAEERRBET I FaA T FOREEFRCEATEHETELSHELT DI
&

3. 3 MHBERE
31 TRY TR L R AR L A EARE S & FE AT 3 UHIRT . AR
TTRADHLOTH D, FAEERBICHVSESE, #@m%%%m77/‘%ftﬁéou
FioZoFgeE HOBEAERBRIIDVTEND,
) RERRESEBAT > /NETH L, FROANUTLOHEN AR (Fig 3. ZENIAEZE
F3) . ROBMIEBICHEEANHEO LA SHENE L TH b0 SHIEY 1T
B0, BRAREAFEOLDICA, ALEBOREOEELHREITLIEVIRBRTAD S,
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NARREFENDH05C, 4 NpadFERBTEOAY T LA ZIZHL., MESOFERREDE
BEMB D, BREAVILACETARMICEFAMERE LT 2. MBRMICE., HHS5EIC
RAEBNBTHHINCTEETTRD LRFRICEAENWI EMS, A7 —iL1400SHAZ A
LpERRS, ATV I00SER WD, TR AEMHRBETH S0, MBMD
IS NERTHs, HTTRTH., SE"ERERE2EAL. HESOMKEBLED
KHEBRLER->TWD, ARE-TESEORAZE LIS, MESEHRTERHEO
BRI DNTIE, 5%, FHIRETLILEND S,

NEMAU T AREBEETZHRE. FERVAHBBBEDS M F—#H&L TR, NA7OT
XREHWS,

)RR (FEHEE, WEEY) oA, S, TCWOELZ2TY. BROEBRIS
WT, TCWORENMEEZN TS V. REMHEEETLILENS SN, HRT
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Table 5.1 Design specifications of hot isolation valve for HTIR
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Catalysts ﬁ%ﬁﬂ; -
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Helium from [HX
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Fig. 2.6 Rupture locations at catalyst tubes of stieam reformer
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Fig. 2.9 Concept of local explosion
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Fig 4. 26 Displacement profile of outer surface of valve casing

for leading case No. 1l
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Fig 4.27 Displacement profile of inner surface of valve casing

for loading case No. |
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Fig. 4. 29 Displacement profile of inner surface of valve casing

for loading case No. 3
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Fig 4. 32 Displacement profile of outer surface of valve casing
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Fig 4. 33 Displacement profile of inner surface of valve casing

for loading case No.4
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Fig. 4. 34 Displacement profile of outer surface of valve casing

for loading case No. 5
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Fig. 4. 35 Displacement profite of inner surface of valve casing

for loading cace No. b
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Fig. 4. 36 Displacement profile of outer surface of vaive casing

for loading case No. 6
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Fig 4. 37 Displacement profile of inner surface of valve casing

for loading case No. 6
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Fig. 4. 38 Displacement profile of outer surface of valve casing

for loading case No. 7
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Fig. 4. 39 Displacement profile of inner surface of valve casing
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for loading case No. 7

— 107 —



JAERI- Tech 97-004

L34,

Fig 4. 45 Displacement profile of inner surface of improved valve casing

for loading case No. 7
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for loading case No. 7
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Fig. 4.47 Axial distortion of improved valve seat

for loading case No. 7
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Fig. 5.3 Schematic drawing of leakage test apparatus
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