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BAEREN—RIC LEERE EHEEXS, AAENORER T HFERMTHI2B T 2 R FIFRME
SR R CRHINEFMICER S hTnd,

(2) E#FEEENRETT IV
WEMREICB T SEEEEEET V2T, 28, AEHTRTEMEETT VL, mhmicli) 58
MERREASHEBERYICE T35 2 & T, KA L HEH & OBMMEDSTER SN DREBZEL TV 5,

® HWHEMEEX (BE3ES5)

BHEN & OBBREDSBEICRE D, WTBEICABRWEEERVTERTEETH S, MR L
R HEIROER - FEEMEA ADHORERIZL Y BERAGERREEZERT 2, BEREBIZX LT
FEAL2WbDL T2, ARER—RIZLEEENBHEBEXSEMIN TEHBY, LOCA ZBEL
JoRxEtE¥ESH (DBA) OfFHT T, EIEHE LR LMAGDETERSA TV EREH S,

@ Gido—Koestel fHREZ (& 3Tk 7)

B-YHEEEOT FeIC LY, BWEEMREICRKIT 5EMICHE O WEEELZEN, Thicky
FMHRBVEEREEZEET 5. JEBREE - fafn O THORBIZEBWTHLEATETH S, Rl
DEHEERIC & D EBRELEAAALTEY, BEES - REXLBE IS,

(3) Diffusion Layer Model (ZZEHKS)

Diffusion Layer Model (DLM) %, #A\ - MEGEDOT F o P2 AW TEME L BEIMCEERLZHE
T5, ZOET/NMIFAFET (NAI) ORFECK Y, RBERBEETRITH S Z LRI TWVWS,
55, DIM-FM [3HESEPHIEOTMICEIT 5 I 2 MORARUEEMRE ORRELL SR 2 ZE T
5T LT, RHEHEARRETH D,

GOTHIC =1 — FOEBRRRIEIZIBV T, %2 1E NUPEC RERAENT 72 X TDIM-PM 2R L T\ 5, it
DE T VARGERNT % LL TSR T,

- NHERER

* Wisconsin KF¥ KRXEFRBR (ZE#K 10)

- Wisconsin K% MERE (25 C#K 10)

* Wisconsin K% Flat Plate Tests (Z&IC#k 11)
- Debhi BB (ZE3CM 12)

- CVIR #B (ZE30HK 13)

- BFMC #B (530K 14, 15, 16)

- HDR A% (ZE3CM 16, 17)

- Xy M iR (BZEIK 18)
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(4) BREERETT /L (Film)

R IFREMERNOBERO L > RBWEM LITR R Y, TEATRIhTWaiEhE (EENHR
E) IR L TIE, BREETETAZEAT S, ZOETATIIBRERGOA2 5T, Bk
DEFRBMRE R OBl HIEERE Th 5, BHEDET /VIZNE & Gido-Koestel DIAEDE, K
WEENLDRERKENER IS,

F O, GOTHIC 2— NIZLBAET WL TEEINIFEHIILTOLEY Th 3B,
s ERMEOIC L AERE, VR F—L L L TEREHTERT S,
 BFEBRARRAE TORRE OBMZEOREBIIHEEL 20,

b= b7 ETVE, REICKT HMERCZER?L DERAZNEOBYREET VIZET,

JRFIF MBS AR R CEEYNE ORI ERER (BE I L > TIAESRWIEARE) 12Lb
B hs, S, #EMOE S FHRICHEBIL ST EFRICEW T 1 RuBMmEH RS EIERIIC
vk, BEYNORESTHAROLND, BEOHRICEWTL, ESHMICHHI LB I L

DEE, BREREPHBARANT—FE L TEABNS, EXD5EIL, HEICBITHIREIR
DIBEIZHREVRET D,
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3.3.3 A7 LA®BH
3.3.1% (2) TR 2RBEAEDIRED 5 bRFIFRMBBRNOEEHRENTKE S BE
TOLAT VA BAD, HTREHREZEET 5 3MEETNVE2RATLI LD, AT VAR ZME
OfiEH L LT, HE, =NV X —ROEHRORFAICENTEE T 5, A7 LA ORHRICHTZ
2TIE, /IFTNNRTA—F (RRERVHRE, BE) BPANCLVEZONS, AT VAET LV
PREEND /— FTIE, BESNLERATVAE#EN /) — FRICHGET 5 LRESH, BF, BN
> TETTHHE LD, £, RAZAVTRAT LM RBOTNEMEZERTHILHTE
Do AT VAL DIMEDHAKROEEIL, [EFEOMMAE, RAEOHEEE, HEOEEER
il i, AmkE, FEMEE REN» ORI Vs 5, BRNICOWNT,
EPELRA Y = — LTI Pool/Drop FEHRAA, S EERIZEBWV T TITR S 5 iEHRR
NEBIND,
* Pool
* Small Bubble
» Large/Small Bubble
* Churn-Turbulent
» Film/Drop
« Single Phase Vapor
MERRIL ) — FORA FREFETHESh, F7, ARCASRCH L TOER SRS, fBE0A
B REMRE, SRR R A BRI L TIUToET AR @R S5,
* Dittus—Boelter
* McAdans
- EhbDREIFE
ARDOBEMHEIZBWTL, AR UMELREMO 7 T e U2 B@ T 28RN RET VR AR T
W5, £72, I— NI 3L ERT D L0, MR UTME T OLBEHZBICET VLT
HTENRTED,

3.3.4 JRFIFRMAESRNOKEFEE
ET TV POBITTIE, KBORAERE LTUTE2EET 5,
cFNTOI NV a= A—KRIGC X BKEHRE
- R IFRMERNTOEMIPE I L 5 KERE
- RFIFEMAERN TOBRBK IR L 5 KERE
BRI MAERNTOEBRERICL 5 KERE
- RFIFBHBERANTOE FI VUL 5 KERRE
WTHIUZDOWT S, MAAP a— NI K 2T RICESWTRAIBOKERARSFHE S, &
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AL LTGOTHIC 22— Fic5 2%, BETDHKEIZ, 3NV—TFT7TT5 - FOFE, Kkl LOCA+
ECCS HEALRM (FBMAEZRA 7 LA RE) IZBWT, UTORBEICKHIND DL LTV%, MAAP
a— & GOTHIC = — FTAKRFRIHED /) — FHABIRRLRDBEL, /— FOKBEICL 28R THR
HEZHEIL TS,

<SFAROERFE LI X DKRRRE>
- WO ATFET HXE (RRRELRE)
cMESRERLEZ I DT TF T 4 27 PEETHKE (BREERE)
* RVERBR O FERE (RFFETHF Y7 1)

<BREHEK R, SBRER, b RT PV L AKERE >
s AN —3a 7 T U TFOEKHE

nk, BRAFHFRRINCLZ2KROBRHEARKE, ENRTRETH D, HEICH L TEER
THEIICHMEEZT-o TS, BRTLIEARCRERR, FO00RET HKRITH L TIE MAAP
a— FORERBRIZEDHD, ENLUMIOWTIEHREABRREHORK R TSR LU MAAP 22— FiC X
SHERBREFERA LTS,

.3.5 KELHE

EHT T v D ORI T, KELHERE OB L B LKFROBREEE L < 1ITREEELEMNICR
W E TR OREBIOBE DO ENER~OFELEZR LI-HERR L T2, BEMIZIL, AKFRL
BRI AB R TR AR F— AMICRB SN A HAITE, 3KRTMNR /) — FoEEBE L7
£, AFBLEREORBMBELERT S, £/, THEESED 1 KT\ IZRE S - T
EFNRRBPTFRINSMBEICRESNDIHEIT, B—0FHER Y = — AN TKELERHEIC &
HHREERL, TNRAEABICEZ ZEBIIOVWTIRRY 2 — 28R TR VEESh
%,

VUBRIZ, KBLERME TH D PAR, KBRERM L 2514 VT4 ZIZTOWTHAT 5,

(1) PARIZ X B/KFENE

PAR DM REFHERIIRE T L VIR SN TRV, EERRICE W THRBRE R L OfHBEBERORER
PATbh T\ 5, KEAEEEIIEHSROMEFTMERICESE, PRBEFATICKIT H5KERDT
R OB, EHOBEL 25, MEORISEIXREICKFET 50, MEQREIIAKEREIC, &
ZREZENURFET 5720, THERIZZh o 2GR L2 5, %72, PAROADOREL, MR
B OKBREIEKT) LENCESH, ADREEZEZENR/NT7 A—F L3 HLERRVE, K
FUBEEIIEAFHICHBEN D, KEOBEESRIRIEEFEXL L TITRT,
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vy = n *min (X, 2+ Xoz, 8. 0) + (A+P+B) - tanh (X;2—0. 5)

b )
y BREEE (g/s)
n L0 (Xoz>Xu)
X : KEEEL (vol%)
Xeo : EREMAERELL (vol%)
P :JES (MPa)
A, B: ¥

ARUBITRBERICESERESIN 2R LD,
*72, PAR CIIAKFEOBFBRZEAIZLY, LUTOL 5 ICERMIMLEZRICENEATHH, ZORALE
B3 GOTHIC =— FIZBWTEEIN 3,

Hy +0.5X0, = H,0 + 286k]

GOTHIC = — FTiL, PAR BRE S5 / — FOKFERUEER OFMELL, EAMBEREFHAERDO AT
L LTEALR, HREFERICESWTHRZESER, b, /— FRAOKBLEERENHEINS,
HEINIOKBAEEE CESERET HLERIGBENHE SN, Y%/ — FOZRER~DEIR
LLTEREEND,

(2) 474 Zizk BKRFEREE

GOTHIC = — RIZHARAENDA T A ZETMIOWTHAT S, A VT A Z~BESND L,
FOREHHA V0CETERTHZ LT, AHERBELZKROHCRAKEE THDHKI560CET
FEREE, A 7T A ZABOKEEZBECRESED, /1 7T A ZABEOKERRETHZ LT, &

BEVORNEIL, BERBICBRLET
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HIZZEDREBEDOKES KRBITIC L > TREE L, BRICE T FRMARANOKRREZETIES
DERPEFRFTE D,

GOTHIC =— FNIZBWTKERELZEE T 256, MRLRDZAY =2 —LOHIZIG CEH S
NHREETNANRRR D EFEHRICBOTIZHECTR =— R FHRETAZERT 5, ZHIL,
HADRENR 7 747V TICHEE LTEHEIL, MARREICB T2 —EHEOKENRETHLEL,
ISR % E U C BB ECRBESMRIL T D H D LT 5 Discrete Burn Model &, #4746 DKRHEHE
\ZH3 ZREEDHERE 35 Continuous Burn Model (2 5, Discrete Burn Model |XA1 7 F A #lZ k&
HEKTCRERENE LS LT 5, Continuous Burn Model Tix, A 7' FA ZIZ Xk 2RBEHIEIC XL
5T BRBEKOHLOEEICK LERAT 5, 7SR 288 L BHERE~OREGRIZITEME Sz,
DMEHRICBW T, #SERNRBRETSTANER SIS, 2, HRELVOTMEMS OkE
ROEERRE) ROEMERIC L BREWVIZETBED > bERKOLORELDHLTEHHDOTH
%,

B 3-TITAKRREIZIS CleA 7 A T L5 — R R KRBT ZEE 27T, KRBEDN 4v0l%
B AMRIRFUCA D, K3 4vol%ir b 6vol% TIXARIZ EFRIT DA, I 6vol%H 6 8vol% Tidk Lk
5 EARERIE, K 8vol%U ETTHEEGEE S, 207k, KRBEINK 8vol YAl Tid A
T4 Z L0 EOERSRE L, 8vol%ll E CIIRKE2EICARBIEN D, KEBRENMEVLFEIC
i, ARIZEFIZULMEIZL RV, KRRBRERE X IO TKEFRA~DKRRIEREL,
WIZHTFHF~NDKRRBIEBEL B Z EEZRLTNS,
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Bl 3-6 PARMARAATY v

BBV ORNEIT, FEREICERLE
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(6vol% = /KFE IR <8vol %) (8vol% =/KEREE)

(MiR]  KkREBEDHRE
* 4vol % =/KFERE<6v0l% : LEFOA
- 6vol% = KFRBE<8v0l% : LEF - KFE
- 8vol% =/KERE : EF-KE-TFTH

B 3-7T A 7T A ZIZXDKEREZED
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EHELOVEFEICL ) ELANSEZ2ED 5,
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Eo, BETHER L — T VAL > THEMNRBSRARLRDEER E1E, ZOEROLEMRITIE
CTHEFEEZRETVENRELDLZERD D,

FEATTIE, RTFFED L OBEM L AFROKEIRE L TL—7EOHE 0 ICERFHRRESIND,
k7o, RFFEEBROBRICE ZMHITOWTHREERIC, BRAEHEHL LTREFFTHFYET 4 ICRE
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)
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4.1.1 NUPEC SRERAZAT
NUPEC RBRIZ, ERT T FOBERERERICBET IKRORFEL LTV TAHTZEZAN
T FEERREME N 2 DILBR R EEBICET 2R EDRBR TH S5, T 2T, KERBERFMIH
TAHEEEN L — & R L2 B KRN LOCA+ECCS AL (BBMABRA S L) 2HEL, b
TEELRAXER - KENOTE), #iEh & OBMEERUNTMMEE, XL IR ET L
ZHbd Lz a— FOKERBETRNCE S HEICOWTRIEZ T\, GOTHIC 21— RBNEH# ST~
NOFATICERTE 5 Z L 2HER T 5 (Test M-7-1), £ 7=, NUPEC REE TIX A 7 LA 72 L &f4 (Test
M-4-3) THERNLINTEY, Zhbittd2a— FOERAECOVWTHERL, A7LAK
VKB STHERRICE 2 5 EEBE BRI 5,

4.1.2 PMniERER L OB
s L OBURER ONBEVEE IR L ETAD I b, EETT o METICAV b 5 #EH
REDBYREET WIZOWT, BITTFRILEERRT —F L OB EZIToTe, EHT T F O
7 Tl Gido—Koestel ET /L L AHET VORREICHRTFHELZEE TS5 LT, V= v FEHFICH
BLEAEREZRTOCREL A7 Vo —F28AT 5, 22T, KEBICbEVERASH
SNEETLVORRT —Z I+ 552X 2WERT 5,
F7=, AR NUPEC RERAEAT TiX, 22— FOMBICIR D EEEZBEICTHET 52 L 206, X
Y B il T HIE OB Diffusion Layer Model FM (DLM-FM) Z@H L T\ 5, SHERBRICX45[H
EFNAOFREMERIZ OV T LR T D,

4.1.3 BMmEMENTAE & OBk
Wit & DBYRERUNBEVEE IR D ETAD S b, NHEVEE|ZIE D ET TV TR
L7, BEERICIE, =— FICX 2 BEHESBITRRZENICHERT 2 L2MEL, RET AR
a— FRICEEICHEAAEN TS Z L ZRAET 5.

4.1.4 PAR BtERRGE
KEAERED S b, EREHEMNRE LTRESNSPARICONVT, ERETHHEET S
KL REREMAS, = — FICEICEARAENR TS Z & ERAET 5,
PAR OFEHENEENC 22— FITHAAENTWD RICH LTI, HiREE 2— FOTFRIEZ h#k
T3,
i, ERT T MRITICBEL, ZEMOSEIFER EDRHND PAR ORI O A AT B Tkt
LTI, THAI RBRIZEWT /) — B EE U= ERMBITICX WRREEE1T .,
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4.1.5 A 7 A ZIZ X BKFBREEET VORGE
KENEBRBED 96, 4 7FHA ZITXBKBRETT NVIZOWT, a— FRNETAVOZ YR
SEETRT,
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4. 2 NUPEC R BRFEHT
NUPEC TEfE SR FIFHMASRZEERAE (53R 19, 20) TiX, R FIFEMHAESRN TER

SN DIEEEEIENT R L BROBEZIC X 5 BAERRER, MIHAKERIRUBEMESEATLAICLD
RIPRYE AT 2 W B A e ONRAA 2B BR 72 £ 0D 35 BRBR A M S vz, FEHE CTARE S 2 FRNEREME T A
AR ERDD, ARBRTIIRBIR L LTAY U AEZHWTWS, NUPEC 35k & bR < Eii =
Nl e DRBER 4-1 (BEHK 20) 1277,

T, EEEH S —7 AL 2% LOCA B ECCS HEALRY (BMASR A 7 LA Eh) 248%E
L7z Test M-7-1 #3&RT 5, Test M-7-1 {Z OECD/NEA @ ISP35 IZHA SN TRV, s 10 2 EH,
15 BB - TRERMBIT B ER S h TW5b, 72, AZLABEELRWVWY—F A L2 5 Test M-4-3
WOWTHITEERL, AV FERa— FFPRIMEICEZ D2 BIZO W THERT 5,
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4.2.1 NUPEC B
NUPEC B EOMER # K 42K K 4-312R"7T, T, RFFPBNERA T —/ViklE, 7
AR EE DO T ELHBRRME L LU TIORT,

(1) R TIPSR
FFIFRMESRIIFZABANL—T PR O 1/4HETHY, 41— Y0 XKEIEES
nTWn5, HHEERETL, 300 TH5S,

(2) A A HrHE e
RBIILE2EOBAN L KRBT AORDY I~V VAT ARERI LTV,

(3) MBI A T LA
FRFIFRMEREEE I R—T 508 21 BOAT LA ) AVBRBEENTND, A
7 U A R 0. 75mm TH 5,

(4) ZRR AR R
B BRI O BN ER 2 R 5 D EBRMER M 2R T TV 5,

(5) BtHIR0HE
~Y U ARE, REAKIRE, £, EFF&MARERRE, KEEmREN RSN T
Wb, ~YTAREIX K 4-4 (BEL19) ITRTEEY, FFFEBRMHERAD 5 FT

(RFIFRMAR F— LTEE (R, EL. 19. 4m) ROVREFIFREMAS F— L B4 28T (F

R, EL.16.7Tm) ) IZREIN=V TV I Fa—TIZEVEBAISN S, EHIZKEREE
NERBHOTH D Z P LRTFIFRMER F—2HBOENEZRBLTHIEL TS, K
EBE TR EE R O'ERNRE IBERHC XV EHEIL TV 5,
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H{8f : EPRI Product 1013072, GOTHIC Qualification Report, Figure 16-1
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4-3  NUPEC BBRER (f PR 0 X O
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4.2.2 fRATET NV

GOTHIC = — F|Z X % NUPEC BRBRIEFR D / — FoBlE T VEK 4-512, RFIFEHRSE F— L5
DHE|Z K 4-6127RT,

BEVORNREIL, MERECRLEY
DTHREATE EHA,
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X 4-5 NUPEC &8 (Test M-7-1) @ GOTHIC =— FiZ X A/ — F4ElE7 L

BEOVORNREIL, HEREBEICBLE
TOTARTEERA,
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X 4-6 JRFIFEESE F—LAEONY U AREREME & ZREITIZE TS/ — FoE

4-47

BEVORNEIL, FEREICRLE
TDTABRTEERA,




4.2.3 fEATHRER
NUPEC RER D ERFITE R Z 7T,

4.2.3.1 Test M-7-1 (A7 LA RUOERSKHH V)
(a) PBREAM:

Test M-7-1 DRBREHEZR 421077, RBRIIAIBRES TH TOEEHRBZBEL, K
FIFREMA S THP L KEBEIKRUANY U LEKET 5 L FEMIC, EHERAT LA ZEBS
5, THIREREDOEIMIC L 5FRMBALT 72, ~V U LARUEKOKH,
BB RAT VA DIEBZFRIFFICIT> T D, ~U T ARVEKIOKE, BHERAT LA
DEERL 30 LTI, ~U U AOKEITRBREREAD 156 M T 0. 03ke/s £ THRIEHEZH
MmsEfenb, LED 15 43/ T 0. 0kg/s £ THRIBEZ B SH TV 5, BROKH TR
86755 30 43T 0. 08kg/s 75 0. 03kg/s £ THHBEZ D SHTWD, BHBREA T LA 1T
30 43 19. 4kg/s —EDHKHTH 5 (K 4-T38),

(b) FRATHER
(1) JFRFFEHESRES

GOTHIC =— FIZ X BRFIF&MARE S OFFMFERZE 4-8ICRBRT — 7 L BT 5,
BT IFRMASREDIHRBRRRLA D 10 5%I12K 125kPa ETIET L7200 b, Foniz L7
T5, 2T, BHERAT VA OEKJEBIZLDENET L, ~Y vAKEHIC LY FEE
FEPEFRE M L CBVREERE T T3 Z LI L2 ENETHHBROESHLRERE
O, N) TARVETBHICEDEN EABRICEI B 6D THD EEZ NS, FRITRER
bINOEEHREHZ I FRILTEY, RBREBFIT—H LTV,

(2) JRFIFHEAERRPIREE

RFFREMAES F— A OBBEKIRELE AR 4-9177, RBERE L UL, KTF
&S F— LTRSS (EL. 19. 4m) &JRFIFHEMZEER F— A EE84 287 (EL. 16. Tm) T
LIREDEWRERZRLTEY, ZOREEITIRERTSCREICEE 5, TR LLT,
R WASR F— LAMIESMTED ) — R LRTIFENERS F— A LEEfE, — FTo
FHEKIBEZFRICHET 503, RBT—ZBOBREZIBERLRV, 1D, ETERIEIR
BT —ZI1zxt LT 5 CREOTHNINES, LL, BITERIIRETFERAESE F—2A
HOBAKBREOKBELEBRIFICTFRILTHY, a— FIFSERLEYICEEL TV
HILENHERTE D,
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(3) FFFBRHERNONY 7 ARAE (KFBRAED)

B D> b ORBBALE B (K 4-3ic81F % 7 — K 21) ROREFFERHAR F— 258 (X
4-31Z8B1F5H /—F 25) IZBIT B~V UV LAREORMELOLEEZ, 4, B 410KV
B 4-111T7d, £, FERIBERZRUCHNEBTHONY 7 LAREICK L TR 4-12
[tz g B

A~ T AFHERERCL, KRB (2 —F8) »b EFicKiiEh, 0 EEEK
(/—F21) 2K TEFFBRAZE F—L8 (/—F25) IC8ET S, ZOBRICE
WT, BEBMKEO EH» LN —7DERIFEERE (/—F 17) ITHRASAEL,
ZFIb EHFORKIBARELREE (/—F 23) ICE) RFFRMAELS F—A8Ickb s
na,

FRFFERMERSR F—AICBVWTIEE— bV I ROR T LA I L BHBEANC LY, ftho
2ODETFEERE LR UNNEHERE L TRASEL 5, BIBERELH (V—F
20 Rt 24) oA —TE (/—F11 ROT) [ZELERILL, BRERONY TACED
ERFICEZATNIH CTHERNKE (/— F8) KHUENINhS, BT FkmaR
F—22BAVEE EEICm 2 5 TRRIZZO THEE (/—F 3~6) IZELEZOL, I
—7= (/—F 71, 8 10, 11) [Zifhids, BOHHKELE L b2/ —F8 b AT
5, ZDXHIZ, HEONLDESKHHE R T LA L ABBRAESER S, BEFIERMH
Bir F— LM TOKRREDORE(L, £z, RTFENERO LH L THROFEERAKRR
EEEITFEAE L TUVRUY,

fEATCIE, B 4-10ICR 6D K 51T, MHEMELEE (/—F21) O~V v ARENK
BRIZHA, 900 AL —RERIICIEDICHERE L T\ 5, 900 BB RIZBWTIE, HEnd
NV Y LARESBDICELTEY, N VAREOCE#MAL LTEASIERLEEZILND,
O, RETIZ/ — N 21 OREOEMIIERE TR, TERITREM L i LT
~U U LPREE 2B/ NI 2 ERICH D FTICEV TR, BRETKE Db B KB~ @ D>
5 FRFICBITBEANY TADT NA—LBBNT L5 REHRELATVEHDEEZL
N5, ZODBEMN—T DERIFBEREENTY U LBEEH L, BTRKERTEO L
I ET 5 RE (WFhbXE 21 O TFTHICMLE) [T\ T, BEET S ANL—TEKE
ABREOBEREA~DO~Y 7 AOGENREDICFHE S, Bb, M HEXE S B
DHRLFTEB~DONY T LAOBHERBRL Y REFHEL TVWDH I L EZFRERL TV S,

B 4-11ZJREFIFHEMES F— 280 5 FTICRE S /e~ U AREOFHEER (K
4-4, BEHR 20 BR) &, UKALE TO GOTHIC =2 — FIZ X 23R 27T, KA
BWAT VAN X DILBIRDH Y, FFIFEHESE F— 28 Tid~Y v AREMEES N,
RBRETRIIZIZEZERBREREL 2D, B 41200 U LOREDIGENLZD
o1, BEKEICHE Sz~ U AL, ARRESFZELRBE L URFIFEASSE F—
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LAEIZHAL, ZZTARAT VLA R — b 22X B8 L 0, ST X & 4y
BESN - ARBHAERERNEREZ TRT 5, 20X 5T, BErA»D ORI &R
FIEEWA S F— A CTOERREENRE S L 20, RTFEAASRNEZRBERT 2
R Ein, ~Y U LAIRTFIFRMERNTE—ICRE S5,

GOTHIC =— FIIREFIFHRMAESRADOEKEZEIZHOY, BENSGFEEICEDSETO
~Y T AREOREELE BFICTFH L TRV, EFFEMARANOTE 2 b TIT~Y ¥
LR BAFICHBL TWA Z &R ah b, 2B, BIEKE THD / — F 8RBT 5~V
U AREY, BITRERLAERRICBVWTERBAE LTV, ZOFRE L L THEBKET
HHIN 2RI BRHBE~F 2 HEENEZOND,

F® 4-2 NUPEC REREM (Test M-7-1)

KRBT —2 Test M-7-1
A

JRTIFfE AR N — L8 ER 139. 7 kPa
RPN AR N — LEIRE 66.4 C

JR TIPSR N — L EE B 100 %
SATIREE i i

S (~V 7 ARUERR) R

~V U LR RE 0. 0-0. 03-0. 0 kg/s
AR E 0. 08-0. 03 kg/s
HHA~Y U ARE 7 s

F R SR EE 165 C

pdast vl 30 min
LB D NV—7 RRFEERERXE
AT A

AT VAR 19.4 kg/s (70 m*/h)
27 A KR 40 C

i HEA R 30 min

AT VA EERE CEEREER) 0.75 mm

AT A ) ANAH 21 &
LB R F PR A N — L E
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Flow Rate (kg/s)

20.0

0. 10

0.08

0. 06

0.04

0. 02

0. 00

- (19.4)
| Spray Water
i - = =Steam
== Helium
I 2= s (0.03)
0 5 10 15 20 25
Time (min)

4-7 BHEMEORESRME (Test M-7-1)
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Pressure (kPa)

Temperature (°C)

145

X 3B (F—L4ER)
 RITRER (F—L48)
. AT R (i X E)

140k

135

130 RS- A
125
120}
%300 600 900 1200 1500 1800 2100 2400
BsfE (sec)
4-8 JEFIERRESES (Test M-7-1) (/ — K 25)
70
| ¥ BB (F—LEH 19 WEs)
\ X BB (K—LH8 16 mgS)
o5, |  BEE (F—LEE)
X -—- RER (F—LE 16. TmiEY)
.
60_ \\
X\
x\ %
\
\ *
® N
B5L N k.
LAY
\\ *
x M
® \\\\ ¥ 5
20r " x\\“ - *
45- " ;H ““‘*u-3&.;_*;-_-'_-_—)“——’;
40 | | | | | | |
0 300 600 900 1200 1500 1800 2100 2400
F¥fEl (sec)

B 4-9 FEFFRMALSE F—L28RESIEE (Test M-7-1) (/— K 25)
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Concentration (-)

0.20

X B On— FSGIEZEER)
b OIRB (F—Lm)
— ﬂﬁﬁ% (DI — FSCHEZEER)
. BTEE (F—L8)
0. 15 kX i
0. 10r P
0. 051
0. 00 y x¢x+. | | | | ! 1
0 300 600 900 1200 1500 1800 2100

H 4-10 /—F21,

e (sec)
J— K25~ 7 LBEF (Test M-7-1)
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0.20

0. 151

0.10r

Concentration (-)

0. 05

0.00

- EL16. 704m

EL19.4m EH#IA (100/1)

EL16. 704m FHifll & (100/2)
EHi#145.(100/3)
A& (100/4)
FHil A (100/5)

(Rl SG XmiE k)
EL16. 704m
EL16. 704m

20

18

16

14

12

Conceniration (vol%)

1200 1500 1800 2100

i (sec)
(a) BEATAE R

900 2400

1 i i 1] i L] Ll L i L 1] L i

EL19. 4m FHBIA& (100/1)
EL16. 704m FHEI A (100/2)
EL16. 7T04m EHBIAL (100/3) (WM SG XEE ) JofE -
EL16. 704m  FHifll 5 (100/4)
EL16. 704m FHi 4 (100/5)

Time (min.)

(b) BERT— %

K 4-11 FEFFEARLS F—28A~Y 7 LABE (Test M-7-1) (/— F 25)
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1200 1500 1800 2100 2400

B (sec)

20
0. 15]
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(=) uojIeajuacu])

0. 05
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L L L L L
900 1200 1500 1800 2100
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00
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0. 08
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4-12 FEFIFEABRNEEONY 7 LBE (Test M-7-1)
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4.2.3.2 Test M-4-3 (R LA LEUESHEH )

BEVONEL, FRBEICRLET
4-56 DTHATEER A,




BEVCORNEIL, FMEREICRLET
DTREATEERA,

# 4-3 NUPEC #RBEEM (Test M-4-3)

RER A — A Test M-4-3

pIEE S
R N — L8 ED 101kPa (KXUE)
RPN AR N — LR 28°C
RPN N — LR E —
SATIRE -

S (~V 7 ARUERR) R
~U 7 AR E 0.027 kg/s

AR E 0.33 kg/s

AN 7 L, BKIRE 118 T

i HEA 30 min

AL D V—7 FRKFEA A E

A7 A
A7 VAR —
A7 A KR -
AR =
AT VvA e (EEREE) -
AT VvA ) ANVE _
HHLE =
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K 4-13 JFEFIFEMNERRES (Test M-4-3) (/— K 25)

PEWCORNEIT. EHEREBICBELETOT
ABRTEEHA,
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K 4-14 FEFIFERMELSE F—2HBESIEE (Test M-4-3)

PEWORNRIT. FEEEBICBELETOT
ABRTEEHA,
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4-15 REFIFEHNEL F— A8~ 7 LARE (Test M-4-3)

BEVCONFIT FEREICRLETOT
KEATEEEA,
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4-16 JRFIFEMBRNELONY 7 LAJBE (Test M-4-3)

4-61

HECONFE. BERECBLETOT
LRTZEEE A




4.2.4 NUPEC RBRIZEIT B~V 7 ARE ORE
NUPEC RBRIZE T 5~V U LAREOHEZ, BMoEERHBEZER LA u~ s T77 4
—IZXVAEESN TS, 7V 703, REOFREBTRA T LA KEDRELZITIT W
EHEPBRON TS, FHEIRREICOVTIIR 44 (BEXM20) LBV THY, ~U T LR
BERHAMEIC R & 2RI,
2L, BRRONY U LZ THRENOHRET S &V ) RICBWTRERIZER S /s Test
M-4-3 (Test M-9-2) & Test M-7-1 ODRHT X E K ORWT X E _FEOXE BT 5~ 7 ARED
Bz WT, N~V D ARBEOEBIIEERENRONZ, Lo T, HARRELIMZIEA~Y
T LABEORECEEERETERNDSL EEZLND,

& 44 ) U LAREHRREICIOWT

Quantity location o value Unit
Temperature Each compartment and walls 0.2 °C
Dome top 1079 (0.011) Pa (kg/cm?)
Pressure Helium, steam primary circuit 2648 (0.027) Pa (kg/cm?)
Differential pressure of He,steam | 132 (13.5) Pa (mmH,0)
He concentration | Each compartment 0.01x[Vo0l%]+0.002 | Vol%
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4.2.4.1 Test M-7T-1 IZBIT D2 KE 8 DY 7 AREDZERIZONT
NUPEC 38R Test M-7-1 {235\ N TREHT X KX UNEIT X LD~ 7 LREDOZEED 5 5, T
Xl (XE8) d~Y v AREE L AEXE 5 (K 16 %) O~) U ARELZ LT D &, B
X D5 D3RR LIS TREWVIRE, B L IXAREORE L 2> T 5, L LAaRb,
Test M-7-1 TIZE 4-17 (BB XMW 20) (TR TRBRERO LBV, RERBALAE 1055 (600 &) LA
fEns HIEWTIXE (KE 8) DO~V 7 ARE XY LIEITKE LH (KE 15) O~V 7 ARENE <
2o TWB, Test M-7-1 TiZ 600 BPLABIZIH W T HIEBIXE T~NY U ARVEKEHH L TED
(K 4-18 (BE3CHK 20)), BWIXKE LV HEEXKE EHO~Y v ARENES 2D LV ) DI
ZZIT W, Test M-T-1 (2B ST XE ORI EEARR 52842~ HE L L TUTHAHES
s,

a) WWXE (K@ 8) O~V 7 AFEINEIE, ~Y YARVEIKHABIZE, Test M-7-1
TIHEARIBRHZEORABRE 25720, BHEKEIZBSW T 7Y V7 OBRICEREMRIC L 5
BHEZRRLTLEY, BROPBEATREEL, BVEEZHET 2BORECEERH T
HEREMER B B,

LEREDOLEBY, Test -7-1 ORMIKEDO~Y 7 AREIZOWTIE, BEIXEO~Y 7 AFHEIO
FREN SRR L THEEICEZENEC TV D AREENH D, 22T, K 4-19ICHKRE (KE
8) DFRERFER & MRS R O LB X E L (KE 15) ORBEREZEBNLERZRT,
FRAT A S IR X B (X 15) ISR THAY VAREZEDIZTFHEIL TWH R, RBER
BN T H AR 5 70 F T RO~ 7 AREDFRE N, ZOBMH 6, Bk XKE (X
B 8) AHEWTXE EE (KM 15) XY~V 7 ARERED, RWIRBETHSL LEETSE,
TR R L IZIERBEDONY VARE LD LEZOND,
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He flow rate (kg/hr)

~— Comp. 25
wo.r - Comp. 21 1
I P m——— -=- Comp. 15
s ’ m‘\ === Comp. 8
240 F
=)
Z420 |
S
=100
g
Seo |
‘%c.o -
40 |
20 |
o'o r i " Y 3 3 "
0.0 8.0 100 150  20.0 250 300 350 400
Time (min.)
4-17 ~Y 7 LPRE (Test M-7-1)
T T T T T T T
— [ : 30 Error band
120
80 -
40
0 :W | )| | ] ] 1
-5 0 5 10 15 20 25 30

Time (min.)

4-18 ~Y 7 LHHE (Test M-7-1)
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Concentration (=)

0.20

o o o0 p
o w (=%
0. 15 kX i
= Y
oo Cko
b 4
0. 10t %
OX
.4
XO
><O
)
005/, X BB (XE0)
x o AR (KEW)
o — BWEE (XE®)
0. OG o 1 1 1 1 1 1 1
0 300 600 900 1200 1500 1800 2100
BFfE (sec)

K 4-19 ~U 7 ARELB (Test M-7-1)
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4.2.4.2 Test M-4-3 D TFEHEED~Y 7 LREIZOWNT

NUPEC 3B Test M-4-3 B W TR O~V U AREICH S, RBEROAY 7 ARER
2EMICEVVER TH S5, X 4201230017 7 706 0OHAZRY il (]9 0.32kg/s) LRBRL K
— FOEK[MHEGCEE (0.33ke/s) 77T, BT THEHARL A — FOEXRIKHETCERE

(0.33keg/s) ZFERLTWVWD, ZDE®HIZ, BEHRICEITHEIBEEZHEMICEZRKEL TS
GOTHIC =— F T, ~V vV AREZRBRIVEFMEL WD L Bbils,

Test M-4-3 IZxHT 2 FHALR ORFMEMBERERE LT, ~V U AKH, AXAHE, ROKHK
BN RSl & 72 53R Test M-9-2 M Tbh T3, E 4-21ic, £E8RZEH o LIERHTH
LIRFIFREMESE F— LD~ U AREZ BT 5 L, Test M-4-3 D~U 7 AREN DA
<o TW5, Test M-9-2 TEHROAT AL EIL 0.33kg/s TH Y, Test M-4-3 IR LEML
7= GOTHIC =1 — R Df#E#T & [ CHEBiZRRRE TH D, E7z, Test M-9-2 |I Test M-4-3 L FIHAIRE
BRIRDD, FHIREEIANY U AREICH LEEREEN RN L0, BFAKREDCEAH
DERZEMRL, Test M-4-3 & L TEN L 7= GOTHIC = — K OMEHT & Test M-9-2 DRBRFER % LA
RRIZH®T 5,

TR (XE 8), MWTXiE L (KE 15), RUREFIF#MAR F— AEICIT 5 e &
LABRFER (Test M-4-3, Test M-9-2) L DOHEAZR 4-22~H 4-24IT7" 7, BTERII~NY U
LR 2 2EEICEDIZTFHI L TWA D, TestM-9-2 ¢ —FET2@mMERY, £z, BENLFE
BWZEDZETOANY U ABEOMEZELLEZ RFICFRIL TS, KIZ, THREOANY 7 LABRE
[ L Test M-9-2 & DB Z X 4-25(T77 9, RRITIKHE K OREHT & <38 £ 25 X 1238V VT GOTHIC
a— N2 X B FRIPBCRME/NEHE & 72 > TV B4, BEET 20 A8 CIXBF2—FK W idb 3
ICBRBERTHD, Lz ->T, GOTHIC 22— NIIHEHABR L 125 Test M-9-2 (T3t LEFIFHEAA
BaNONY U LGMHEZBEIICFRIL THND LD LHMTE S,

UEIZXY, Test M-4-3 DT TIZ, HBREFHAEICTHENSNED DD, RITFHERD Test
M-9-2 ¢ —ETHEATHY, BEHSFEEHIIED I TOANY 7 LAREDORMZELZ BFICTFH
LTW5% Z &A25, GOTHIC = — FIZXKEMOBEIZEE B O~ Y ¥ ALEER 2@ 9ICFHME T T
W5 EWNWZ 5,
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4-20 NUPEC Test M—-4-3 OiHAKEE

B 4-21 ~U D LPEBEEHBE (Test M-4-3, Test M-9-2)

BEVORNAEIT, FHEREICRLE
TOTARTEERA,
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K 4-22 HWHXE (KEE®) ~Y 7 ARE

B 4-23 MEETXE LR (KE®G) ~Y 7 LARE

4-68

REVORNEDL, BEBEICRLE
TOTARATEERA,




K 4-24 FEFIFHEANES F— L8~ 7 LRE

4-69

PBEVCORNEIL, FEFEBREICE LE
TOTARTEEEA,




X 4-25

JRFIFBIAE SNSRI ONY 7 LAMRE (BT - M-4-3, BUBRR 1 M-9-2)

4-70

FEHOVWORRFL, MEREICBLETOT
DEATEERA,




4.3 HEEMESEEMRET 7V ORRECREY

4.3.1 NUPEC RERRHTIZ 31T 2 WG e BVR T T VO RREERRITIZ O\ T

NUPEC BRERFEANT CTixE L L CURTFIFRABRNOTE), FEEREMEY 2 OILE R NRAZE) D =
— FFEHEZBRETT 5 720, BEM ~OBYREIZ OV TIT X 0 Kl O &V DIM-FM &7 V%
BAT 5, —FH, ERT T FOITTIE, RFFEMESENTOEENE— o 78RICK
HARRBEEALREDIZEREY, V=y MEKRREZ®EDICTFHET 2720 & 0 RTHEE
HEEEET L (Gido-Koestel EF V& NEEFLORKEICEF7 7274 L__RL
%) Z@EAT 5, ZIZTiX, NUPECHERD 5 bRKRI—R L7725 Test i-7T-1 Rz, EHTS
WEMMEELER T 7V FETNLVLE LEBEOREEEBICOVWTHRT 2, 2B, InbEMH
BREETT VIIHOWVWTIE 3. 3. 2 BITTHHAT B,

RFIFEERE F—A8OES, BEKIRERUANY 7 LAREIZOWT, X—R 7 —2Z (DLM-FM
TFN) LRE S — A (Gido-Koestel TF VL NEEF L ORKEICHRT 7725 L
RLD) &, M 426 ~ X 4-28ICHBET 5, BRET— A TIIHEM ~DBRMBCENR KE 2
DT EMBENPETT2EMICARDNE, ZORTRIZDOTHTHS., Zhik, RTIFEAER
FHKOBRBICIIA T LA BH L EEM e — v 7 B3 FET 508, RIEN LV XEHERDZ
& BEEN OEERMREE T VOREP B L RO ThH S, RIS, RETFREW
B F— L2BOBATIBEROANY U ABREIZOWTHET AVHOERIT/NEI W,

LA EX D, NUPEC BRI TIX, EHT 7 v M#T TRV 2#EM OB EE T VoW
T, &Y EEFHEEO RV DIM-IM E7 L2V TWA A, KEBRBEOEEFH I —7 AL LT
BRSNS [RAEET LOCA+ECCS TEARRL (BB A 7 LA pEh) | 12 L TIdE DREN BN
ThorbO LYW END,

PEVORNEFIT FERECBLETOT
RBRATEEHA,

4-T1



145

— EHREREETI
wre DLM-FNEBMEZE T L

140

135

(kPa)

130

Pressure

125

120

%300 600 900 1200 1500 1800 2100 2400

B¥fEl (sec)
K 4-26 FEFIFEHEABTBRES (Test M-7-1, HEHMBEZEETNVRES —R)

10

— EERREEETTIL
e DLM-FMERMEZEE FIL

Temperature (°C)

400300 600 900 1200 1500 1800 2100 2400

B¥fEl (sec)
4-21 FFIFRMAERES F— A EEKIEE (Test M-7-1, #EMBVREETT VRE S —R)

4-72



0.20
— EEBMEEETIL
e DLM-FMEMEZEE T )L
0.15¢
&
oy
2
® 0.10f
4
c
3
o
5]
0.05¢
0. 00 | | | I 1 1 1
0 300 600 900 1200 1500 1800 2100 2400

BFfE (sec)
K 4-28 JRFIFHRMARE F—AEA~Y 7 LABRE (Test M-7-1, #EEMBVRETET VRE S —2R)

4-73



4.4 BMRERBR L OB

EE T 7 v MBI 5 BEREREFRAROAF LM TIX GidoKoestel (BEXHT7) LHHE (B
EYMRS) OBRKEICHRTFHELER L 2BHEIEERELERA L TS, Zhid, YBHETLVOR
RN E~DERERP L, ERTHICERREERELS 52 L TARBERL(RESE, ¥
= v MREREZRTFHICGHET 2720 Th 5,

Gido—Koestel ET/NIE, XMICL DBARUMELRZEOT T a VIZESEMRICMZ, #EEMRE
BWIEOFTHIIC L HEMEEDRLZEE L TWD, Z0®), FEEET ADEET, »ofifidhs
WRBBBEICBWTHLEARETH S, 27 LA EBEICL Y EFFRAERNORBESIZAafIC
%, YEEH T CEAEROBVABRICL 2EHEMENBRAIND, EHT 7 FOFITT
i, BICERBEEORE RFETFFENAR F— A TAT LA BT 221D, ARICK 58
TEEE— FAXEMNE RS, NEETNVICK D THRIEERT —F L OHEKEZR 4-29127F, 20
9L, EBEITICBOTRLNSA—F1T10'~10°(W/n*K) DA—FThH VY, BERERLZICLY
R R A SRR ERTIE, BEEIBBLRT40%EREICRE S,

£ 77 OB T, bEEFVC L sEEREERi]_pRrac e ommrEkc
REL, Y=y FKEBEZEDICGHET S Z L 2ERAL TV, ZHIZEFIFRAZEREAN O EH
K[EBEMCREENEC2HMICAERIE 2D, 72720, AMEFHED VT U A TIER T LA 23
BELTZNUIC X 2R KB E 2B L, £, EEEBOFME 20, BICRFIFERASS F—
AEIZ OV TITRER & HEM BBEEIIHNE T 5 Z L b2 DORBIIREN TH 5,

—7F, EEBMmETET LV E L CROERF MM DB Diffusion Layer Model FM (DLM-FM) 4% GOTHIC
a— FRIZNBEINTWS (BB E), RET /ML, BEMREORBEOEILR O &S RET
BOSHTICBITISIA NOEELZ2EE TSI L TFIBEZALSE TS, B 4-3012, HED
ERIZBIT Db — b7 REOEENE L— ~ ORIEMERT DIM-FM O FRUEZ 7§, $&if L — b D TF#l
&, BIEEICR LEVEETEELTED,95% U LA E20% DO FHEBEICEEA TS Z &M b,
Z OEEHEEX 2@,

723%5, NUPEC BRBRRRGEIZH\ TiE, #EH RE OBEMREVRERE L LT DM-IM T LV 28A LT
W5, ZiuE, ARBRTIEIRAT VA BHBKER L 2D, b— o7 &R oSN L 0BWRS
MEAROXHEECE 2 2 FBITERTE D HLOTIIARWEYD, BoEsHMEEDO RO DIM-FM &7 L %
BALTE— MU 7 EBUCRD NS /NS THZ LT, MBNRD 2— FETLVOBEAYE
i 570 Th B,

HBEWORNRIDL, BEEBICBELETOT
NERTEERA,
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Hig : EPRI Product 1013072, GOTHIC Qualification Report, Figure 5-42
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Hi84 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 5-40
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4.5 BMREREATAR & O LBk

a— FREITICEY, 1 RTBMEITH T 2A#ITAR & GOTHIC = — FIZ K DBEE DR (Fik, M
H, AR X 328uEEN OREZLOTEICH LB ThhTW\a (B 21), i,
BEMOREIC—EDPB KA 52, bI)AELXEE—ELTHILOTHD, ZOREICLY,
BHEEM OIREBBR O T 07 7 A VOSENTARE L THRONS, B 4-31C, FHESRMH K OMITAE &
BEHEEROLELZ T, BEHEERIIRFICHTEE —BL T 5,

Zh &Y, GOTHIC 22— FIZMAAENDERET VR EIICEEM NHBOMMEELZEL Z L 23KR
AES =,

- BYRER = k = 12. Btu/hr-ft-R
+ H#E\ = cp = 0.1 Btu/1bmR

- HBE = p = 400. 1bm/ft?

- AEERE= 2. in XAEOHA,
- FIHNREE = 500. F

- PRMAIEEE= 200. F
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H84 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 4-8
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4.6 PAR H{4:HR3TE

4.6.1 PARIZ X 27K FLERMERERFAHZC DR A B

IKERALER A & 72D PAR IZHOWT, BUETLHAHAGT 5 /KFNIRIZAR D MERERFNAS GOTHIC = — I
IEENCHEAAENTVWD Z & 2L TICRIET 5,

PAR D7k B Z BT 2 MEREFFMIE3. 3. 5EIC CRHBA L 7= L B0 TH 5, [FHEREFFM=N%A GOTHIC
a— RICHAIAS, 2 — FRHETIKEOBRFEE (ZITIIAKELEEELRAELTD) %, 18
ESINDESFFREORGE CHRMEL LB L, TOBRERHDITNEINWI L ERIEL TW5, BIFT
F—EDOREZEREL, TOFERICKIT 5MEROKROEBLLEENEZEET 5. RARXKEDKSE
RE (K ZEGHICENSE, 23— FTHESh A KEABEEE L e EX TR oh 5 EE
ZH#d 5, EHSEM 1. 5bar BT 4. Obar (23T, GOTHIC =— RIZ X DA AFHEER L ek
HBRIC K DEOHEZ R 4-32 K UH 4-33127 7, fE R Z St 0B U /- Baa e T3 & L8 L 7o/ R,
GOTHIC = — FIZHAIA £ B el = I BRRRMEI 6 L, 82 0. 3% LN E WO BRIZK Y REFIZH
BLTWAHZ EARERTE, PAR OAKFAEICET % 8T GOTHIC = — FITEOICHE AR TN T
W5 Z EBRIEE T,
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4.6.2 THAI KBk

BENEREMEIC AT 5 PAR OMEREFEMZNIZ THAL RBR (BB 2 2) ITB W TREES TV 5, THAL
RBEDOIH, IR RBRITZ P/ VELBEEREORBIZLY, FA YT v 2K/ D Becker
Technologies GmbH ( KA Y OFFEMALFER VT 7 > MMUESH) 1T LY THAL A SR BR AR C
fibiviz, 96, BHANICPARDAEZRE L, KFEEZWMAZIHESZ L TPARIZE HKFAEEERT
BN OFMRIZ 5 L7 HR-3 RBRICK L, GOTHIC =— NIk v ERF#FT 2175, Zhicky,
BEFHEIC I T 5 PAR B R OV ER A FEORLHE R T,

4.6.2.1 THAI RBREM K ORH

THALRBRD 5 6, HR-3RBRORABREMHEZR 4-5 177, HABRIT, KFHMHRFICIIT S PARICK
BHKFNIEN R OKEKRHEZELE L BABRICE 20BEENZHRE L Q5. RBRCEA LZE
AR, KBRS R, KEREFGEZUTIORYT, 7z, THAIRBRE EET
T v b EDFEMELHBER 461077,

(1) EhEH
HRREBEV ) —XTHEALEEAERZR 4-34 R K 4-351279, Z TR EHE 60n’, & < 9. 2m,
EE3.2mDAT VL AFYEBRTH D, EmarAENIL 180CITBWT 14bar TH B,

(2) AKFEOBEZGE R OFHIRE
HR-3 BB Tlix, EHENERIC AREVA #:0FH PAR BB T b Tnb, £/, KFERER
NRE ORI EZE 4-361277,

(3) AKFHH

F 4517 T X 51T, HR-3 B TIZ 4 DORFRIHIC & W KB OHHRILAR72 5, PAR 2MEHIF
469 % TIIRBRAFIIERBOKFE 2 HHT 5. PAR (FEIRIIKFEABRZRBREMFICOVEZ,
KBRERVDKEBRBFBEENEHLHINT 58 FABET S (Phase 1), PAR AODKFRRENIBLE
5.8vol%ITHIFE L/ Z L AR T 5 L AKFBEAL —E B LT, PAR OB L 2 KKRRE DR
ZRIET S (Phase 2), KFEMLHIZLY, PAR AODKIRRENEL LZ 0. 5vol % IZB)ZEE, FHO
KRBEAZREL, BRRKICELIEITKEBRRELZ LR S0 (Phase 3), KEFEMH #FILT
% (Phase 4), KFBEARBOELER 4-3TIT7T,

4.6.2.2 EBFER L PAR MREFEMR & 0 bl
REBRABNEIIREH R UOKEFELFZER L, RBRARNORESCKEEELL O 2R
LTW%, PARDOAORUVHOIZERE LI /KBEHFELLE, PAR AOHOREHEDORIE/RNT A—F
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&V REREFD PAR BEDKFERERIE (2/s) 2R, HRBRERORBREHZNOFRAIES Z A/ PAR
PEREFEMFNIC & HKEBRERIE (g/s, ke/h) L DHBEZITIHER, B 4-38DLBY L<—&HT
DERMELNIZ,

4.6.2.3 GOTHIC =t— Rz X AfETHE R L 3Bk L D He#k

(1) MRrETN

THAL RER O EBRAAT 2, ERIZIB T HKRRBERITICHB VWV TEM LTS GOTHIC =— Fic XY
FEhw L7z,

GOTHIC = — FIZ X % THAI RERRRE DT NMLIZ, RBEAFRRE 1 KEOEFEHR/ — Fizky
BT 5 1 KERHli e (K 4-39), ZRESHICEL 2 KERMiZEmE L7 (K 4-40),

72E, WTHOFRIZEW T HHEEM ~DOBYREZIZOWTIL, mBEFHMEtED &\ DL-FM £ 7 /v
ZEATH, PARET VL, RBREBOFRL L CGEYRESICERB L, KEOHESEEIT AREVA
L Rt SNHEREANEBGL LTEZX S, BREGIIBFR THOKERHBICHEL,
ABREHFICRESNZT—2%25%25,

BEVORNEIL, MEREICRLET
DTREATE LT A,

(2) FEPTAER

A 1 KEIEHEEIZ L BT is R

© ED

BRRENORBITHERERBRT —F L OBZ K 4-411T7T, BirERIIEBROZH 2B
WFRILTWD LEZ D, LaL, RERTIEIRLS 92 HRITKROREEIC L 288 EN EF 2,
F£72, 92 HBRUBICBWTIHRRT —F LB LU THRITEROEASEDICHE T D2EHm & 722>
TW5b, ZOFRKEE LT, RABRICEBVTit Phase 3 TPARDHARARE L TWEDIZR L, f#T
ICBWTIIKBORBELEE L W2 L0, ITTIRAMREN ERIR G2V L, 125
BNICFET I EREREDRE BRI ENLENRTELRV LD EEZI NS,

@ RE
BaNOERIMNEBIZBITH2BHEARBEDOHITHELHART —F L OLEBE K 4-421277T, @
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HTTid PAR DX PAR REXBENIZ—HRICILET 2 L5 L, EBIIBMTH 5P KEICE T
HRERELZB/NFHET 5 Z LT, AELHEER BRI S BEEB/NHET 2 ERICH D, E
7z, BREERIE L 2V 2 L BERBNORBARBEIIDVRFEIND bOD, HRITRBROED %
BRBRIFICTFRIL TS LEEZ D,

REUTEBWTIXBAA 92 0% (Phase 3) ICAKFEORBEIC L Y, A LH TRMREE LEARRS
NAHN, T TIIAKRREOREZEEL TWWZ L5 Z0EEBIIR AR,

fRNTII RS E L KECHEE L T2 2 b, TR RIIB L ERBREROFRELBHT S
ZLlhnH RBRTIIAH THIIARURIZ L 2B BOEELZZITITWI L LATRERICH
NTEVWEmEZR LTV S,

@ KFRE

BERNOEE SMEICRIT DKBRECHITER LRBRT —F OB A K 44317 T, T
RIRBROZHEZPMRRFICTFRIL TS EEZ D,

RER BV TILBALS 92 531% (Phase 3) IZ/KFEDORBEIZ L 0 AFRESBOT 5Dt L, MBI
TIIAKEORBEA B L TRV b, Bith 92 SURRIZEW TIIKRIRE ST EROH B
RBT—FICHATESHBT AL L25, %7, ZOBMIZOVTIIE 4-405 bR TE,
FRATAE RIIRBRAE R L LB L T, PAR ICK D KRUEBOBEENR D 2L, —HBEHENITEELT
WHKEEEZL THIT 5,

B. ZXEHHEIC X5

O EH
BEREHOFRTERLRBT — % L OHEEZE 4-45107T, TR EIRBROZEH 2N R LT
IZFHILTEY, BITEREH BT — Y OZROFERIZOWVW T 1 RE#EETCORR ERETH S,

@ REE
BaANOE®ESMUEBEICB T 5 HRBEXIREOHEITHE R EART —F L OB EK 4-4617F, T
Y R & KB RE Z RO TR RIIRBR T — 7 [T 28IV IR E/MW & 725
TW3, ZORKE L LTIE, T TIE PAR OHERAS PAR REBXENC —HRICILBT 2 X 9L, ¥
BIIBHMTH DB XENTIIT 2 KRREZB/NHET 5 Z & T, PARIC X 2KELEE R CLEIC
£k 5 REEIB/INGEMT B EMICH B, F£7-, Phase 3LIETR OGN B KEORIEZ S L TR
ZEPLRABBE VR TFHET S, 61, RESEIZERMLIZZ LICXLY, SO REYRE
WCESCe— U2t 2BRBBRICHESN D2 ZLICE2bDLEEI NS, ZNX 1 KEH
BEIC L AR R L T 5 Z L THHRMFRETH D, 0B, | KEBE COMmL Ak RBRT
IXBA%E 92 431% (Phase 3) IZKFEDORBEICL Y, AR EHTRMRBE LARRONDH, @ITT
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ITAREORELZEE L TWRWZ Lo Z0EEBITIR LR,

@ KERE

BRNOZBSMEICRIT HKBREDCHITRERLHRBRT —F OB LK 4-4TIT7 T, TR
RIIHBROEHZPMRBRFICTFRIL TS L2E X5,

R CTIIKFREAZELET ZHIH (Phase 2 R Phase 4) IZBWT, KEHASHEIRKE N
DU FIKEPHE LTS, g, TEKRHEERE, O OKFHER P PARICE W RETS
LR E, EBERO FRith & 3 5T 5 2 & T, THOAKRMRERZ A & FIcPEERD
ABRBOATHBRBNBEELTCLEI DO THDHEEZDBND,

KFREOBEZE(L L LTE 1 KEESE TORR L Rk, BBV TIEEELS 92 471% (Phase 3)
IR OBRBEIC X W KBRENL BT 2 DI L, T TIIKBORBELZEERE L TW 2RV &b,
%A 92 S UIBRIZ BV TIIKEREVBITRRO S BNRBRT — Z IR TELHEB T I L RS,
FOBIITE 4-480 0 bR TE, TR RIIABRER L LB L T, PAR (ZXHKFELEEOHE
SERDRL, —HRBAICEEBE L TV A KEREEZZL FHIT 5,

FEEVONEL, FEEEEICRLE
TOTAFTEEEA,

4-82



% 4-5_HR-3 @ﬁﬁ%ﬁ

£ 4-6 THAI RBEMHLEET T FEREOHR

PAR

PAR R EfLE

PAR &%

BiEaE

Aar (K

EA

IR

e 3

AT A

ARFEHRHE

THAI R BR St

(HR-3)

3N—F7Fk AV b
EHEA) T PAR
R FEAERREZEE (JRF
FREMA R R— 1)
S\ JE 58
=

#1.2kg/h/ B

#9167, 400m* (JRFIPH&
MEREHE)

0. 4MPa[gage] i

50~#7 140°C

) 13vol %Ki

0~100%

10. 6g/s/m* (NaOH &% ¢)

T70kg

BEVCORNEIT, FEREICRLE
TOTAFATEE A,
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4-34 HR ABRERIEBEE

& - NEBO AR O LS ROMEES 5 KFERIE, R-3EBRTIIRY AshTnd,
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B 4-35 HR RBRFH-~TE
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PBEWVWORNEIL, MEMSEICRLE
TOTCAHATEEHA,




X 4-36 THAI REBREE K UUKRRERH X NRER OR BRI

BEVORNREIT, MERBICERLE
TDOTABRATEERA,
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X 4-37 HR-3 RBUKFEEANRE

BEVORNEIT, FERREICRLE
TOTARTEE®A,
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X 4-38 AKEREROFEMRA L HRBOLLE

BEVORNEIT, FEREREICRLE
TOTARTEE®A,
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X 4-39 THAI 38 (HR-3) @ GOTHIC =— KRIZ kB /—F 4 v 7 (1 KEHEE)

BEOVORNREIL, BEREBEICBLE
TOTARTEERA,
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B 4-40 THAI 3B (HR-3) @ GOTHIC =— Kz X3/ —F 1 7 (ZXEELE)

BEOVORNREIL, BEREBEICBLE
TOTARTEERA,
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K 4-41 AEHFNEHHLB (1 KEEER)

4-91

BEVCORNEIL, MEREICRLET
DTRFATE EH A,




X 4-42 ZEHRNIRESMLE (1 XEEE)

4-92

PEEVV ORI, FEEEICRLET
DTARPATE EHA,




B 4-43 AHPVKRBESMER (1 KERE)

4-93

PV ONAEIL, BEBEICRLET
DTARPATE ¥ A,




K 4-44 KFENHEEOLE (1 KE#EE)

4-94

BEVCORNEIL, MEREICRLET
DTRFATE EH A,




K 4-45 AEHRNESHHLE (ZXEEER)

4-95

BEVCORNEIL, MEREICRLET
DTRFATE EH A,




4-46 AR LR (% KEEEE)

4-96

PV ONAEIL, BEBEICRLET
DTARPATE ¥ A,




B 4-47 BEPVKRBESMLR (S XERE)

4-97

PV ONAEIL, BEBEICRLET
DTARPATE ¥ A,




X 4-48 KFENHBOLE (Z2XEEE)
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PEVORNEIL, MESEICRLET
DTLETEERA,




4.7 4 7T A 2T L HKEREEET NV ORRGE

IRBERE L 2 DA 7T A ZITONWT, a— FRELHEGET 2 KBLUEIRLREE T L DE
UNZHEAIAENTWD Z L Z LU TICHRIAET 5,

GOTHIC =— FIZEM SN TWARBEET /W, =— FBAFEILL 725 NAL (T X D /KBERBEICBIL T
BNTURAEBERTH L THRONDIMETAR L LRT D2 ETRIESL TWAD, R 4-TICHEITAE L o
— FOFRIORERZ LB L TRT, GOTHIC 22— FIZHMAAEN TV S 3 DOBRBEET VL, BRITHR
EHARBEICR LERKHL %, EAICH LEKK0.5%DETHVEINCET IR TWAZ R
5335,

£ 4-7 fEHTRR L GOTHIC =2 — FF RIS Rk

BEVONFI FEEBICRLETOT
NRATE T A,
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4.8 ERSFEMT~0E A
ZUMREROBER LY, EEMETICTET VLRHLE L R AR 5 GOTHIC == — Fo@E A
ERetd 5,

4.8.1 XHEM - KEINOFE)

(1) EBRMENTIC X 580 AR

JRTIFREMAZRNO, BETXEICHE ST D 1 REAM R UKEOTRE &, &XKEEORETIFRE
AR F— AN TOREOLHE B EEL, HEXH2EET57-00EE, = X1 ¥—Kk
ONEHEORFRUT 2, EREOERA KR OB, FEEMRMET 2 OBEET VR IRERL 25D,
INGHEETIETVORENLRERT T MEIT~DO@RAMEIZ OV T, NUPEC 3B Test M-7-1
TR ERWTHRIE L, FARBRORBREMIL, EEEHR—F AL LTEIRE LS LOCA KD
ECCS AR (BMABBA T LA pLTh) ITHY L, GOTHIC =— FIZEFFMAZE N ORMZE
b, ZEKIREROANY 75 OKR) REORKHE KR OZERELEZ RFICHRL TS, ZHiC LY,
GOTHIC =— NI KFEZEDLMAEDFEFIFEAASRNOBRESZD L EYIEE T 50 LHET
5D,

Fl, AT VA FEOFBIZONVTH Test H4-3 R % AV o o — FEAMOBRMNEERE L1,
AT VA BIRNZ LIZ X RFIFEMAES F— A8 TORKEME, ZBIRUANY U LA0H—IEB K
WEREOEENTFES, LAL, Test M-7-1 LFEKRIC, RBRTIHRFIFRMER F—28ATO
KBREOREL, £/, LTREMOAERAKRREZILEL T, RFFHEARSRESEICDZY
NY U LATH—ITREL TS Z EAER SN, £/, GOTHIC 22— FiX, A7 VA OFEIH)
LT, RTFRMNERES, RFFEWERS F—2B0BHRKIBEROA~Y 7 L 8E, i,
R IFREMASRNOSERKBEOKRREZ RIFIZTFET S, B, A7 0FE»»DLT, o
— FREFFRMASRNORE Z BB TEZ 5D LHITTX 5,

7235, NUPEC 3B Test M-7-1 TiL, B0 OE LICHFET 2ERRBEREHOHONY U AR
BEZXFL, GOTHIC =— FAME/NFHld 2MHmAHR S lz, Zhudk, RBRTIEEEN TEIET
ANY T LEEFIHHL TS Z LT THRIROBEARAFEEZRE L TV 5085, KERN TOH
ORI 2D, BET 2 REICH LEDOREEZ 525 Z L TORERDIL TS D
DEEZDBND,

LhL, KERBEOBEFH L — AL LTREINDSIERTIL, BEOFREEZ18E L T
BY, B0 50K R OKENRENICHZEINS L5 ICHHERET L2088 THS L&
X5, ZHUTL, WO LR DN —TEITHET S BRIV RETFIF TEF ¥ T 4 A B REA~O
KBEORAZELTHME 22V, BEMICINLREHOKRREZ®DLI L LRD, £z, AR
BRET CIIER T 7 MEITTEE L R R TFFHEMERE F— 2B OBREKIBRERUA~Y U AR
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& BAFICHEEL TV 5, Zhu, BETRKED D OMNOREFHIZOWTER LBITFCIIERNR
LD HOD, RFIFEAERNOEE L, fRL L TEROREZR TURTIFRMES F— 28
IZRAT 22FE0hE a— FRETICEERE L TW5H, L7~ T, NUPEC #BR Test M-7-1 |Z5
LI-ERRRAERERITTROBENREER T 7 v MENICEZ A2EEBIIRVW L O LHIFTX 5,

ki, M—TERRRDTT 2 MTRBWTY, WO N LT 5 GEHMOKRITREFIFEHE
FWAOEXEZEE L, THEIIREIC, BRE ORI EHRKEIZRA T 2 EARM 22 RENI30E T
oD, N—TEPRRRDZLICLY, BHMLKEOBROKE S, BREOBMELDOESVR
R72 M, GOTHIC =2— K| NUPEC RBRD Test M-7-1 L F Test M-4-3 &\ 5 Rz 2 EE R T %t
LCERZTFRZEZ TS, 2k, 2— FORHLEBEFENSBEYTHLZLERLTEY,
N—TERRLD Z LI DR FIFRAERNOREOEL, a— RtV +5IcEigEShs b0
LA TE B,

(2) FFFEHRMAR F—L80 / — M8l oY i

EWT T MO ~DER RO RHEENED—2L LT, BB T3/ —F 1 VIR D
n5, PR 77 b & NUPEC RBEBRER ) —T 1 V7 OB ER 4-8R UK 4-917R T,

NUPEC BXEBRARHT CIXR TR A | Jorv—ooRY a—sz[ @i
TUW %, NUPEC 3ER Test M-7-1 (ZDWT, /—7 4 7 O5EIEIT L 2 s R~ OB %
LT 5720, RFIFEMESE F—28% | KE & LcEREERIC X 20T 2 Eie L7,

NUPEC #BR Test M-7-1 |[ZB T 2R FIFHEMER F— LA MOIRE S A ORBRAEREKA T, Test
M-T-1 ZRS & L, RFERNER F—a%] Jo & 5[ y#i L7z GoTHIC = — Kiz X
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HOEE, W IR FH2EP AR T 2MHEHEOER, n, PR FHOK
FETHD, —RF20OMMEER md@RQ2.2-NIck v Exbh 5,
BRI RVF—RF

WHER FRAOBRERIZFEFICKEVWLEZONDZ L5, M
LRI FHNOBRED, ZOBRRBIZBITHEREOEREL RS, WML F
DHARDOBARERIIFEFICKENLEEZZ DN, EERETOVWDLR DB
Kb ZOBRITBEMNZRREICITER TE 2V, MR FORMEREY
720 OBGEHE i #AWVT, MHILEFO=RIAX—RFIILTOLIIC
R¥ED,
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OO BEE, 3
& =%, U (2.2-6)

ZIT, er & e IHMLKT LRI FHEORFOLARE= R LT —TH
5. BT (RLFEEOKRT) OHAM= RN F—|IRFEBERT TII—ET
0D LRET D,

BRI LR F O EERERIXRERKE T, ESRmLBESITERETIIR
WZ b, BRI ITnt3 2 EE SRS, MR kT 3Rk
FRECATRES B LIRET B,

Particle group

Fragment
group

2-11 RIFFE & pmRIRE [

— AR5 b OWHIEER nip I TO X S ITkD 5,

: 1 1/2
my = Cprg =5 Dpvr(Pepy) (2. 2-7)
x : Carachario setal. model ¥
" { 18.7/Bo'/* ¢ Yuen etal. model (2.2-8)

_iCDPc vf?' SE
Boi=r = (2.2-9)

= t;J';::f—f (2. 2-10)

ZIT, ty BOREERM, . XOROERTHEM, D, TRFE, v. TR F
LRHM B OMEXHEE, o & o, (XHHAMEBERITFOEE, o, (IFERL
FOEREEHNTH D, MR GIZ==2— b IBROME0.44 ZFEHT D, Co
FEREHTH S,

(6) ZHERET NV
JASMINE =2— RiZ®F 5 ZHRE TV, ZHEfi=— F ACE-3D D& EKIZBE%
AN, THRET VOB AL TICRT,
« ACE-3D XM B EER D =R TR FHFERE M 2 LB TE 54, JASMINE =
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— FCRZKRTEEZER TOHREEENSEA I TV,

- K, BR, FEHEESTAOEERRUNB= RN —FRABEIND, XL
T, EHEFERICBWVWTIE, BEKREEEBEET A TFERETH S LK
ELT, K, BEMTRAOBEERUONB-=RLX—HFEXELHEL,

s AT ERERLF, WL F L OEBRER DI LR TE S,

- K-HAMOBYREREK (K 2-12 M) 1%, TRAC-PF1 =— FOXJa & &
W oET VERA,

- A oOMEPEESKREEICZ LV ERE (K2-13 3/8),

- KT/ RIABEITER R We & VTR, BRSR We X, AKX 4.0, KigiX
7.5 (K 2-13 ),

- UAOREBIIMER FOBE LIZIEFE L (K2-14 218),

s BRI F b AR~ DREE S ECHEE A X 2-15(a) 1T, B 2-15(a) i
P T fhtint, fhilkill, fhigkill (ZHIRAMITIC THEIM O3 ZHIHE
TBHNRTA—FTh5DH, fhtint 1%, BENLLOHKEED S b, HBHMOE
RICEESES T 5REOE S %2/, fhilkill, fhigkill 1%, ThLh Y
77 =K ERBRAEOBRERE, BRAR L XJRAEOBCERED
FETHD,

- PEHRERL T2 b AT~ OB E Sy EoiEiE & X 2-15 (b) 127" T, Kev [31B%
FEMTIZ THBILRL T D OBBED 5 b, GHMOERICEERS T8
BORIGERT,

#¥E 1-18



Hig Vapor
+
Gases

Interface
(Evaporation or condensation)

2-12 K& HADOREIZEHIT 5 BRE

L
Buoyancy =~ (o, —p, ) e
i LA R CRTY ) e —— pL. s K, HRADEE, g :

V'U ” Balance EAIGEEE, Co: FIARE, po RO BE, v
AR, Weor @ B ¥ = <—¥ (K 4.0, &8

b 1 i
Drag=C,%d2. Lo -v? :
T8 =ta g% 3 Ve 7.5) , o: REEH

d, = We 4

PeoVe

X 2-13 AR ORIBIZBITDHDO2D EW

1.E+03

_ Re=01031

T LE02 240 N\

= \
E Sh
T EEn
a '
o
E 1.E+01
[+1]
Q | il
oo e BDalbY.
g (1+ Re%6)+24
O 1.E+00 ; 3
‘Re=989 044
1.E01
1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05

Re (-)
X 2-14 KR ORI D TRAETAHE
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* distribute so that
all components have
same temperature rise

Heat input
from melt

Qmelt x (1-Fhtint)

* normal interface
heat transfer is
suppressed by
f**kill facters

Interface
(Evaporation term)

« Bl ToO@EOBERETZINR XA,

« fhtint, fhilkill. fhigkill (ZHIB& R IZ THE
HMoEBEE TS 8T A =4

Qmelt x Fhtint

(a) BARRIF B AR~ DEERSE A

Qmelt x (1-Kev) I

Heat input
from melt * normal interface heat
transfer is allowed only

to avoid unstable conditions:
- superheated water

- supercooled steam

= or too high gas temperature.
Interface gng P

(Evaporation term)
melt x Kev
+ R ToOmEOBMEETFER L UTIlR b,
+  Kev (HRFIARMTICC, ML F 26 OBEBED 5
b, MAMOERICEEFRST HREOEE,

(b) FEHEMLRLF 7> B —HFRA~OIREE 57 B

X 2-15 A ~DIEBARHECHEE
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2.3 AHA

ARETIE, JASMINE 21— RIZ X BKEKIBRAET RO AH A 2T,

B 2-16 IZKESBRMETO 7 o —HERT, RTPREDT T MEEREPCE
SERMFAT MAAP) (TES S BERIABIEHAEIZE S X JASMINE 27— FOAAFRBOR
ExITI.

JASMINE f##fr OFFEAERIT, KEKIBRFFOFRFIFHRMNA S ORI %2 £
OB EREFMa— FOARELEL LTHVWLR S, KERBRATE LT,
BMESEZERIEIETAZAVIHAITIE, KERBREHOREZR VY —F
HOBEROENFE P EEL STl — FIZs | EEEND,

75 N MAAP
- 75 v MR - VERMREHG H e
- KR 0 AKAL, etc - BT E R BN,
ete
A\ J L J
JASMINE

« FCI |2 & A BEHE ST E

Y

HG AT

X 2-16 KESIBFEMIT O
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2.3.1 AAH
(1) FEEROKMPIR

FHEEERT, K 2-17 II7RTLBY, HEEERICBIT2AEIDEI ZF—L
LTERSN, BKBEIXX-ZF¥EDZY v F& LTHBkESh 5,

RFFENEBBERICEIT 2 RTFFE TS ¥ ©7 1 BIR COKEKIBRMBHT
ZEWMT 558, HEKRREZETFFEES RTFFETHY Y7 ¢ Bm, KE T
RENDFEFRROFNLEET LT HI LB TE S,

X-Z FETD A v =2481%, JASMINE =2 — FOHIRE [ X HH (=30), Z KHIA
(=40)] DATERICRET DI ENTE, EFFTHFY ET 4 BRICOVT,
Ry®N, RFFETEHY Y E7 ¢ ZEM (KHE, &), RTAFETFTHFy T B
HEEXERTHLNFARETHS, R2-18I12X v v anBOF%ETT,

e
e

Melt Jet fomeme
Grid g

i Two-phase

\ it Flow Grid
| ' =
[ Bk =
a& omsie
b || e
| B s L
SR g ! :
X Melt pool Grid

AN %

EFIP
TEIFrET

X 2-17 FHEAER DMK DB
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14

12

10

8 o

FFAFRBIES —

[ ]

LR TR

HH K[AEZERE 1+

FA7

>
B

I T8

X ¥ BT 4 K

4

JERF-4E T 5B
FybET =

0

00,5
[X] 2-18 JASMINE fi##r D 2 » & = 3 EIOHF

1152253 3,5
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(2) Bl OOEE
BEELOCHEEC D VWTER, BV v20EETAT Y
(jasmine. corium, jasmine.corium2, jasmine.corium3) 73, JASMINE =t— K|Z
TR TEY, =2—F—TENIE LTI EZERTAZ LN TED, &8

HETA 77V OFEREHIILLTOLEBY THDH, F 2-3 IZ jasmine. corium?
DOYEEEZFIRT 5,
jasmine. corium : FARO/KROTOS EBRZE{F (U0./Zr0.=80/20wt%)
jasmine. corium2 : FARO/KROTOS ZFEBRSF{H (U0./Zr0,=80/20wt%), ftm, VU
XHR, VXA EREBLEEHICRE
jasmine. corium3 : TROI ZEBRZ{4 (U0./Zr0.=70/30wt%)

(3) EEANE
#2-412(), QUADEERANFEZRT,

(4) ANEBOBREDE ZFH

ANGEBEE, K24 ITRESNTEANFHEOHTRT L O 1C, RROLRAKERE

RERPBE I CHBETAEDICRELEANERZR—2 L L, KEKBRELRIC

HEOTRENIEBEZT, UTORTFHEZZER L TRELTWS, 22k, FHliE

BIZR L TEL BHEICERB LB RHFITOVTIE, REMICRSFESERTE

BIEEERBLERELLTVS,

C ANV MEHGERE ¢ AV MERHEERR, BRBLEr»5T 7Y #HEEEOE D
bHEShD, ANV IMREEEE LTIX, EFFEHAESR
(BLF TRV] &W5,) OIEERBRICERMT 7 U RN TH L
FTAICHRB LG 2R E LIELZRE,

AV MR AR HBESRMEEEZRTHICTET 57201, RV EHORESR
AE O 0. 038m DEZE RSFAIIZ LD T & LTRIE,

MR A RRRIEE - BEfF O FCI %EBR (KROTOS, FARO, TROI, CCM) D 7 & —EHJHL
BiIZo~3mm BEFL I T3S, —RICHIBAFHEREN
KEWRE, BF»SHREAM~DEEMET L TR+ Bk L
<Ky, BHMKRA FELETTHZ LT, HIEAGMME
BERKEWEHEABDHDEEZDN, 20X 2ERAIE, b
UYHY U INBEER, NIHYV U TEA4 IV TE2HRER
FEEREY—7 L RHIFHIIBNT, REMITICI VBRI
nNTWs, Lo MY HEREEZRTRE LT, BEOKENK
ELRVRFTVEEFELE LT, EROVF Y ¥ —FHREE Bk
T2 TR IE,

[ #EAR0oNEISEFRICR
2% 1-24 LETOTARTEERA,



R UHY AR BRICES LG IMEOERENEKRITELS, BREOREN
RELRVRLTWERML LT, Pl EOERH LA R 7
VB EZRE,
NI HV o TEAI T KETBRICLVRET IEH IV X—BHE LK
A RBLEBZONDFHEFLE LTRE,

3% 2-3 JASMINE f##TIT381T 2 tE(E

No. HH YT k=

1 | WA [K] | BRABRTATFY
2 | EAERRREE [K] | (jasmine. corium2)
3 | WRAHBRREE [K] | \ICESLE

4 | EtHEE (kg/m’]

5 | WKFRE R [kg/m’]

6 | FAFEELER [J/ (kgK) ]

7 | EtHEER [J/ (kgK)]

8 | VARIEEL [J/kg]

9 | BVRER W/ (m*K) ]

10 | REHEGREL [Pa-s]

11 | RERS (N/m]

12 | BB [~]

[ ]: #EroRNFIISEEFRICBLETOTABRTEEEA,

#E 1-25



3% 2-4 JASMINE fRATICBIT 5 ERANEHEOH (1/2)

No. A E(EH) HAfT B3
1 HIHIES [Pa] | MAAP fHT#ERICE S ERIE,
2 7 — VKR [K] | MAAP fEHTHE RICE S ERE,
3 BT AN MRE — (ke]
iy
4 ANV =z b (K] |MAAP f#TICX D L TFEH LT DYER
R T 7V OB ke OB T ThdD
e, BT 7Y O AL jasmine fit
BOANV I FOHHEESSY F—
jasmine. corium2 @ Y F & & Iz, EE
g [Chost LcfRsrmic 10K 2 £ 8 Li-fi
ZERIE,
5 AV b Rk [m/s] | MAAP fig#riz2-3< RV BT 7 U A
HE DR KAE % R E,
6 AN M EHAOE m] |RV EHOE@EE (F: NE) O
Oﬁ%m%%?%Eﬂwé k%ﬁo
7 T — )V IK TR [m] |MAAP HT#ERICESZHE, EFIFEAsHs
EHNHSREFIFETEHS Y ET (KEE TD
AKIEILAT Bm,
8 HIR & FRRRREE [m] | KHHE FCI FEB#E R (FARO, COTELS %) ¥
BOmHHRBRFELE L TRE,
9 BRERITFE 0. 00005 (m] | XERMEEE D JAEA 23ERE L 7= BREERRTIC
Ao b&t%25A,
10 | 7v—2T7v7 1.0 -] | SxER™MEE# D JAEA A3FEfE U7 BREEARHTIC
¥ BV BB S Z A,
11 | EHEEZ 77 5 (-] | SCERMEEE > JAEA 23EME L 7= BREEAFATIC
v Huwons&M4%28H.
12 NUTY UL | RFFE TS [m] kU AL 13Tl D EER > & #h 5 )
& ¥ V7 4 HE T VB EZRE, ZHITBRICIYEET
ERD L, EH HIEE T XL —PRLRKEIRDLEEZ
HA36 2. Tm LNAEHEZRELI-LDOTHS,
13 MOHY 77 | HIBABMIKEE | [sec] | KERZBRIZI YV BAT HEH XL F—
A7 BOEPIOE PEOLRELRDEEZEZLNDAFRMGFL LT
— 7 Ll B BRE,
Z
& ) ARAfE 5X10° [Pa] |~v==7Mck5 b Y HEHOREFEE

500kPa-10MPa X v, 500kPa % 5% 7E.

[ ]: #EAONETIRERRICR LETOTAMTE A,
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$% 2-4 JASMINE fRATICBIT B ERANEEOH (2/2)

No. A B (&) H S
fir
- 77T AT —3 3 | Caracharios (1983) [-]1 |-
EF )L ET)V
i 72 TAT—vay | AFREOFEHRE | [-] |-
G AR LA E
7 TGTAVTF— gy 0.35 (-] | scEk™Msc# o JAEA A3 EHE L7
¥ BEEMATICA VWS 5 &k %
- PGFT AT —ra s 1073 [se | B&H.
FRF ] c]
- " EDHFE 1 0.02 (-]
g | BRLCAVONDZX | S50, 0 e
VxR —HE F5:0.7
TG ATF—ay | BARE0.3~0.75 | [-] | TEVE# D JAEA A EHE L7
20 | IZBITDHHRA FiEffk Thy b7 BIEMITICAVWSO A%
=4 FH.
NY A EESH 2X10° [Pa | BE—ZEHLY HIELS D b
21 ] U /7 BEE /1 500kPa L Y &+
FREWESAE LTRE,
U H AT AEE HIBAMATFER OS] | [-] | BY HKAEEEIT, HIBA T
99 i x FERICESE MY HRAREA
TO M) HEALTOKHEEES
R IE,
UK AT ARE 1000 (K] | ScERMER#E D JAEA 28FEHE L7
23 RIEBITICAVWL N A SH%

ﬁ%ﬂ
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2.3.2 HAHI
JASMINE f##riZ, THURE@RE) & BRFEER) o 2B TV 5, Th
ENOBATICH T D2 EBERBHAZLUTIZRT,
(1) HE& @R
cBH ST ANV P RUCHIREHEKIZE T 2 AL PRTFOLEE
HIR ST IL, BEBTOVHSFELZFMT DI EMT D, EERYHEE
i, HIRGBRIIBWCERRECKFICOBLEMEOEETHY, ZomHA
BICESESNIHI VT FAIVTERET S,
JASMINE =2 — R TR ZOWHEELZ ERLT2EEFEL LT, HESMAEEE (K
A4 FE 0.75 ULTOFERICHFEEL, BESMAL LOMEER) ORME LA H
NTHZENTED, BEOBENPKE 2L ICHEEMEATERESRAICE
— P BT FAIVITCRIAI VT EANIVTERET D,
(2) BB
- FEEOEE = XX —ORREIZE(L
MEOEH =X LVX—% AV TEEREMFHELZ ERT 258101, KEXE
RIEERI N ) HEAPLEAB~NENEPEEL, TORETILVX—OKES
DIEOEB = R VX—ICEBINS LBE L, 2FEROMEDEE R L¥—
DRFEEP L ZDORKEEZBRETHZ LBEZLLNS,

AT #E R D BR

AIETIE, AREF 3 5IFICEBT D JASMINE f#AT# B6 %2 R4,

FHEREIZENENLLTOEY TH 2,

- PR AR : X 2-18

- FoFHMRY - & 2-3, K24

(1) HiE& @R
M E i A b RUCHIBESBEIKICEIT 5 AV MEFO2EE% K 3-1 ITRT,
B3-1icky, HEEMEEESRIMICIE—27 L2206 PRICTRIATI 7
BAIVIERELTWVD,

(2) BREER
HAEOES = X VX —DOREMEL AR 3-2 IR, K32 kv, HADES= X
NX—DE—7ER 2M] PRERBREFICRET ITRAXT—LRETHI LN
T& 5,

#E 1-28



Mass (kg)

Kinetic energy (MJ)

100
90
80 |
70
60
50
40 |
30
20
10

0 0.5 1 15 2
Time (s)

X 3-1 HiEEMEEE RESMILLENDORA FE0.75 LLTO
BIRICFET 2MEEERE) ORFRIHERE

0 10 20 30 40 50 60 70 80 9 100
Time after trigger (ms)

X 3-2 FiRikiEs)— 3L X — O AIHER
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4. KRERTIBEREBR~OEMH
4.1 HIE & EBRAT

HIEGIZET 2 ETNVOMEEZHERT A7, RUOERZRBEICHERTLI L %

HHE L7 T A —ZRED-%, JRC-Ispra BFZERT CEME S 7- FARO EBRICEIT

B5yIal—varE, JAEA REBLTWAM, FARO EBRTIX, BRMREE L T=

U LU0 & Zr0, DIREM ZEA L, ThboZKTF—NICETIEZLED, MK

Vxy PRI VTFROMEBLOKERBEILL S TNV AN ERAZEDT—

ZR{HN TS, FARO ERICEIT 2 EREBOMELK 4-11T777, JASMINE 22—

FizBII 2RV Fv—2Tix, Y77 —NVE, A, V= MBREORTFA—FD

BRL53FBEOER—AZBRL VS, ZNLOLOERTIIKERBRERNRAEY

T, POHESRESHEFE TE LD, HEAITHET ARV Fv— 7 ERL LTE

EINTz, UTIZEr—AO¥EEBEICRR5,

L14 —2A : 77V OREIX 3073K, KL 2.05m, #7277 —VEIT1KE/N
&<, EAFEE (5MPa) THY, Y=y MRIZ92mm & KEV,
BHRKT AIERRTH D,

L28 7—2Z : F7VDREIZX 3053K, KLt 1.44m, 77— VEZT1KE/N
<, EAHEE (0.51MPa) TH Y, Y= v FEIE 4mm /I,
BHRKT AIERKRTH D,

L31 r—2A : F7UDREIX 2990K, KNLIX 1.45m, 477 — ) VEIX 14K &
K&L, EHEZRLEE (0.22MPa) THY, V= v MRIT 48mm &
NSV, BRAKHAIT VI THD,

4.1.1 BT &M
Ry Fv—rxB0OER I — (L14, L28, L31) DEBREERVTEFNFRLONR
vFw— NG ERALIORT, £, EREBAZEEL-BIFTT V2N 4
2 IR,

£ 1-30
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5 4-1 FARO EB (L14, L28 K TRL31) O EER M & ORI &4

L14 L28 L31
Melt
Material Corium (T, /Thiq = 2830/2850(K),

SOWtOGUOQ—QUWT%:ZI’OQ)

Released mass (kg) 125 175 92
Temperature (K) 3073 3053 2990
Jet diameter at inlet (mm) 92 44 48
Water
Temperature (Subcool) (K) 537 (1) 424 (1) 291 (104)
Pool depth (m) 2.05 1.44 1.45
Water vessel diameter (m) 0.71 0.71 0.71
Cover gas
Atmosphere Steam Steam Argon
Initial pressure (MPa) 5.0 0.51 0.22
Cover gas volume(m?) 1.26 3.53 3.49
Results
Pressure rise at plateau (MPa) 2.5 1.2 0.04
Level swell (m) ~1.4 ~0.6 ~0.3
Agglomerated mass (kg) 20 (16%) 77 (44%) 0
Debris mean dia.?) (mm) 5.0 3.0 3.3
Analytical
Grid (Water pool zone) 6x37(6x20) 8x25(6x14)
Central column radius (m) 0.15 0.10 0.10
Time step (ms) ~0.5
Jet initial velocity(m/s) 3.0 ~3.0 ~2.7
Jet flow-in duration(s) 0.80 5.2 2.5
Melt particle dia.(const.)(mm) 5.0 3.0 3.0
Jet break-up length model? Taylor type, Cent = 1
Surface temperature drop model Use
Nys® 1000
Nhist® 1000
Frtint® 0.02

a) mass median diameter b) see 2.2.1 ¢) see 2.2.3 d) see 2.3.2

HiB : Steam Explosion Simulation Code JASMINE v.3 User's Guide, JAEA®
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A

|
5F CL.
3
-Melt jet
4r s " inlet
; "/,r
z(m) _Meltjet
1 inlet o Water
3 f vessel
z (m) ‘/"
15
2
3
1
0.5
0 1 [
0 0.35 9 0 0.3 0.6
r(m) r(m)

Hi8 : Steam Explosion Simulation Code JASMINE v.3 User's Guide, JAEAw

¥ 4-2 FARO L-14 (&) R URFARO 128, L31 (F) OfEtreETN
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4. 1.2 fEVTHER
EHBREORIERZR 4-3 12, T— VKM EBORITEREEZX 44 12T, K
IZHBWT, exp. PEBRFERT, cal. BBMERETHD, 2L LTERERIEE
BUORABRSEERINTWS, #MIcAHD L, EORCREDICFHFMENLTNED
WZxt L, #ITEREER (L28 & L31) ITBWTAKIZEmDICFHMish TWVW3,

I
L14 exp. —+
L14 cal.
L28 exp. -~ =
10" F L28 cal. .

Attt L31 exp. *

L31 cal.

Pressure (Pa)

—_
(=)
[=1]
T
1

0 2 4 6 8 10
Time (s)

Hi8 : Steam Explosion Simulation Code JASMINE v.3 User's Guide, JAEAw

X 4-3 JEERE HL#g
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Water level (m)

3.5

25

1.5

T T T

Hi8h : Steam Explosion Simulation Code JASMINE v.3 User's Guide, JAEA®

X 4-4 7— LKL ZE) LR

&% 1-35

T
; i Lidexp. —+
Cross sectional average void=0.8 for cal. P
Poref L28 exp;.
. W ey . .._lr..., L28 cal.
) TS \/ d '-M_;“r A L31exp. ——=» -
2 I ’ L31 cal.
_F.-\-x-r'
i i
F
ir
...’/.'
+_'_:"J_’ |
¥ x5 " [ #* IR . ] . P i
Il 1 1 1 i
2 4 6 8 10
Time (s)



4.2 1RFEEBRRRAT
BRICETIETNVORELZHIETI20, RUERZFEEICEHRTHIZL%2E
H& L7eRT A—FWEDI-®, JRC-Ispra MFEFNIC TEMESNT-ERD 5 H, FCI
\ZHE D =R F—DFEADHER S - KROT0S-44, 42 8 K U FARO-L33 EBRITMNZ,
TRNVF—DFREAERHER TE R 72 KROT0S-37 EBRIZOW T HAET AR L L TRE
L7z THHORIEMATIE, JAERA ICTEBINTND, W
KROTOS EBRTI%, 1~3kg BEOBEMT7T LI F Iz v Aa (U0, & Zr0, DEE
¥) ZEBERROKECE TSR, EHT LIV T RCEBEANNVRICE->TEH
UABNT B TWD, FARO EBIT, KEEXr—LVOERTHY, 100kg DEERH =
VO LEKRKT—NVIZETIE, BEREBPOLOENSNVRIZE>THRITRENTH
nNTn5, ZNHLOERERND, SALE TOENBEER MR T ORL T
BT 5T — 2ot AR A2 ER LT,

4.2.1 fBYTS&H

fRIT %3 4-2 1T, KROTOS % UF FARO EBRDEIT A v v 2T VR %E, K 4-5
IR T, KEKJBREN CITHESBRLBRARDO 2 OBREEMITT 5, H
BEABRTIE, #ETTAZHE TSI L CTEREEZEYICHEET S Z L0837
BEThsH, BEMNICIE, Vv MREOMEBER L FAREEAEKIT, FAZE0RETK
ARZBREVRELRVEEDO YV y MyREZBBRTES L 2BRINS,

FY BB T E2EORAS FREDER AT A—FO—KE2MHREL, H
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5 4-2 KROT0S-37, 42, 44 K (XFAR0-L33 D EBR MK UREHT &4

K4 | K42 K37 | L33

Melt Material Alumina® Corium®

Released mass (kg) 1.50 1.54 3.22 100

Temperature(K) 2673 2465 3018 3070

Jet release dia. (mm) 30 48

Free fall height(m) 0.44 0.77
Water Temperature(Subcool) (K) | 363(10) | 293(80) | 296(77) 204(124)

Depth (m) 1.105 1.62

Vessel diameter (m) 0.20 0.71
Cover gas Atmosphere Steam | Argon

Pressure (MPa) 0.10 0.41

Cover gas volume(m?) 0.290 3.496
Premixing Level swell (cm) 12 | 3 30 9
results Jet break-up length (m) ~0.3 ~0.8 ~1.1
Explosion Pressure peaks (MPa) ~50 ~50 NA®) ~6
results Half height width (ms) ~1.5 ~1 NA® ~3

Debris <0.106mm (%) 47 31 14 ~8%)
Analytical Time step (us) ~2
conditions Jet initial velocity(m/s) 3.0 ~2.9

Jet flow-in duration(s) 0.270 | 0.255 0.191 2.6

Melt Particle dia.(mm) 10 2 3

Jet break-up length model® S:Capt =25 S O =17 T:Cri=1

Surface temperature Use

drop model

Nperf) 100 1000

Nhise!) 500 1000

External trigger 14.8MPa-15cm* 35MPa-29¢m”

Trigger time (s) 0.9 | 0.5 1.12

Cjr 991 0.35

dirg (pm) 9) 50

t!rigﬁfe (DlS) 9) 1.0

Prig (MPa) 9 02 [ 05

Fragmentation criterion R

Ko™ 0.7

@) Trnetr = 2300(K) B) UO,(80)-ZrO5(20) (Wt%), Taot/T1iq = 2830/2850(K)
¢) Reportedly “no propagating energetic explosions” [37].
d) Extrapolated from the size distribution reported in [41]. The ratio to the
melt mass in the system at the triggering time, ~40kg, is ~20%.

e) S: Saito et al. correlation, T: Taylor type correlation (see 2.2.1)
f) see 22.3 g) see 224 h) see 2.3.2

Hi8 : Steam Explosion Simulation Code JASMINE v.3 User's Guide, JAEA®
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B
(b) Solid E
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(c) Shell EF=
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MIZREEHR ETH, BIF1ZATEITRFF TR Y BT 4 BRI +H2ENE
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3.3 MEtET LV

3.3.1 fHEER
SEOFMMETIHE=ZRTETAEZAY, 1/ 1ERTHmEEKL TWS, A§F
liCix, BHERPa 7 )V —rE2ETMELTNS,

3.3.2 BEMET IV
BEMOEREERT LR, BEMA Y VaDEREEBRT HILENRS D, A
vV HEOEREZERTHIHE, HFOEZVREMLELEbLIC, FOX5 T
WTW D (Ryva@PBEDXITEN TN A) IEF BT 5 Lagrange FiE%
RAWSD0REYE Thd, UTICHEMERDO a7 4 —HE2TT, 0B, &H
IZi%, fEFmEEFmEhEhoWEEz vy 7 TR L2 EMRIED Shell €7V
ERAL, a7V —bDSolidE®ET N ED TV 7T 5HRET S,

#3-1 BEE a5y —E
ERAL B3R

ayFZY—k Lagrange % (Solid)

73011 Lagrange B3 (Shell)

2% 2-8



3.3.3 MErET L
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ELEDOBRND, BEWMEICHTIEREBZEELIEETEZL), B
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3.4 HEEHORESE
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3.5 T 7 o —
LS-DYNA =2— R®D AN, JASMINE =2— ROBIER THAIEFFTHIX Y ET 4
BEOEHRENRIEEZANGMGL LTS &/#E, MTeEmT 5,
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|
: LS-DYNA =— R A A |
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3.6 AHA
LS-DYNA =2 — ROEER AHAIZIE 3-8 (TR LT 7 e —RKIcbREhb B0
ThHd, LSDINAa—RDA Ty bT—FIZUTO LBV #ERINS,
O FEFFTEHX ¥ EF « #EW O RMARIR
@ FHEED T RSN
@ #EHOYIEE
@ WEMORA YV aT—¥
G BEMOERIAT
® EFFTHXY 7 4 BEOEHRENRFRIE (JASMINE =— FIZ X 57 lifERIC
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EREA Ty b T &L LT, KEKBEREREROEEM BRI EICE &7
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3.7 FRATRERDBIR
RE T 7 v N DB AN FM L BITRER IOV THIRT 5,
(1) EFET NVROBEREHE
LS-DYNA =— RiZ X BMTETFNMICHOWVWTH 3-9 IZ7RT, ZORITRTEY,
27V — PROSFHEEER L T\ 5, AREHFICOWTE, K397 TED
iZar 7 V—MEREIXZ FRoZHAEE L, fEfiEssfRshTns e Lk,
BT A8MEOER Y A S LERHIZTOWVWT, X34 ITFT,

£ 3-4 BRHEIDOEM
ERAL C2E S R

a7 U—} Lagrange 3% (Solid)

73:1) Lagrange B3 (Shell)

(2) et
RETZ7V FOREFFETEHF ¥ T 1 OEEME (2227 ) — bROSER) O
BE, YUK KT/ HERI-5ICFRT, £, ZhooBEMOEHER
BARIZOVWTIE, K3-3 KUK 34 IT7-TLB) THD,

% 3-5 JRFIF TERF ¥ £ 1 OB OWitiE

kR R (g/cm’) ¥ 7E (Pa) RT B

2. 37E+10 (Fc24)

avyY—k 2.35 0.2
2. T1E+10 (Fc36)

7331 7.85 2. 05E+11 0.3

[ ]: BB roRNFISEERICB LETOTABRTEEYA,
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(3) &RIEHDERM
JASMINE 22— RETFER L VB EMEFF TEH X ¥ ©F 1 BEOFRE R
% 3-10 IoRT,

(4) FRHTHER
(1) ~ (3) DANFHICESE, BITEER LCERITONVT, BERLE
NH 0.2 BRETOFEHFOMYBHUOTHLORKRESMEZR 3-11 12, =227
— FOEAWOT RO R KBS R O KERAENE TOEABOT HOREZFE
¥ 3-12 AU -1 IzEhEhrT, ¥z, 27 UV — FOBRNEOTHOEK
IIME SR B O /IMERANLE TOB/NEOT A ORI X 3-14 KUK 3-15 |2
EFhENTRT,
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Effective Plastic Strain (maxima@state#1)

Time = 0.2

Contours of Effective Plastic Strain (maxima@state#1) 0.000e+00

"in<0, at elem# 174818 100000

max=0, at elem# 174818 0.000e+00 _I
0.000e+00 _
0.000e+00 _
0.000e+00 |
0.000e+00 _|
0.000e+00 _
0.000e+00
0.000e+00 :I
0.000e+00

LT H 0.0%

X 3-11 BHEEANS 0. 2 B% £ TOSF O Y BHEOT DR KIES T
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Time = 0 Mean Ipt XY-strain (minima@state#7)
Contours of Mean Ipt XY -strain (minima@stated7) -3.253e-19
min=-0.0029654, at elem# B2717
max=0, at elem# 72775 -2.9859-04:'
-5.931e-04 _|
-8.8962-04 _
1186803 _
-1.483e-03 _
-1.779e-03 _
-2.076e-03 _
=2.372e-03 __
-2.669e-03 __
-2.965¢-03 _|
BABTDTH03%
e
() BB MAT (Mt B A EFAR)
Time = 0 Mean Ipt X¥-strain (minima@state#7)
Contours of Mean Ipt XY-strain (min =3.253e-19
=
maxs, at slems 72778 | -z-nsse-w]
=5.931e-04 _|
-8.806e-04 _
“1.186e-03 _
“1.4838-03 _
1770803 _
-2.076e-03 _
“2.372e-03 __

-2.660e-03_L
-2.0658-03 :'

s

(b) A-A BT

X 3-12 BRERANS0L2PEETTOILZ Y — FOBABOTRORKESH
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Element no.

' A 82717
05+ I| | | E | | | i

A5+

XY-strain (E-03)

il
25+

EABOTHBAIE (103%)

-3 : / ! : I ' I
0 0.05 0.1

min=-0.0029654

max=0

Time

3-13 27 V— bOVABOT HERKERENE TORABOT A0 E
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Twies 0.2

Eerteurs of Maas (g Min Prin Strain |minmmastaes7y

mine0. 00127253, ot elems 4508

Mx=8.22014e-07, 28 elema 170430

Yf\ BNEUTH 1273p

W g Min Prin Strain pmnimagstaes 7] (|

B i,

MzBr Ik Mt Pein Sersn {minkma gtatenT]

822007 Cenlours of Mean ipt Min #1in Strain fminim sf=tsieaT) 8229007
e B | e, e 170430 4 mm]
2882004 2snzens |
A L8234
4.005e-04_ ~50050-04 _
8307004 1| £.367e04_5
63804 TE3Be0
Al at0e-0a_ B1de-04_
A01Be3__ A0ige0d
14503 BEFLE]
2T | A2TI003

(a) B/IME R A & T
(L2 27V —F]

(b) B-B Wi

Time =

Contours of Mean ipt Min #nin Stain (minimsisisiess)

M- 0071 15606, a1 eleme 36721
mnXE2 F69 25e=06, BT eienn# 45573

BEDTH 11671

MEsn ipt Mn Prin Streen fminma statenE) (|

Conleurs of Mean It Min Prin Strain fminimagsisieds)

Mean |t iEn Prin Berzmn {minma @atatens)

~32&1e00 e 2281000
s2anzeas s2anzead
-RE1Te-04 -RE1Te-04 _
K2 Ak2ed_
C rrsry Efebeds |
Aateas_ Fa1ea4_S
T804 _ 8 1The-04_
~B3d0e 04 ~E34De-0d
1050809 10508405
-1ae7e-03 8 -1187e-03

i
b

(a) B/IME R A & T
[T&= 27V —1]

(b) C—C Wi

(] 3-14 BRERERENS 0.2WEBETOa LI Y — bDERNEVNTHOE/MED55F
(E: k=222 Y—}b, F: THaII—F)
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|
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|
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|
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max=0 Time
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4.

FRATHE R O REE
AETIE, LS-DYINA =— F&Z AW L RBRE RO LBRIERE R E T T ., LS-
DYNA =— FZAWERETIF THx v U7 ¢ BEOMENEEN I, S5 OBEBHEEE)
Ray /) — vR—8HEET L REHEFMT 5720, RIECIIAROERNRE
ATHILALDOEFH a7V —Mloy s Ve y FERA~OEEE TRBOBEY 2 H
W5,
(1) #ABRL DB
o boRBRIZBITSr vy 7 =y FERRUCEEOHIBEZK 4-1 ([T77, K
FHRETHEXYET ABLRAFGLRDLOIE, vy zy FERITZa 7T —
VY y FESR, SH2ESMEEDS = VEZTETMEL, YU v FEET
ETMELEEEOETHIICHAETIANZRIAFX—IZHT 5227 ) — o
ZHERBRER BT D, BTET VREZR 4-2 17T,

I (M=101, $=1250 mm)
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NE) \s
i

DI3 | |
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K 4-1 v v 7 vz y FER KR OEEOHIEX
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RAEEHED (KN)

Sk\:y?ﬁ—b
ST % SE A

aryzy—r (VY v FEE) & (Vo VER)
X 4-2 =7 VX

(@) =27V — MIIERTARKREES L RKREN
B 7 )V — bPOETESITHLYTEIANTINAF—IZRT 5 R RERES &
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SHEEHEN (KN)
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4-5 TR T, RADAFEOTHOSATIE, FARLEEHRELZEBZ 50T ARAEE
AT, BEREUGER/IMABOTASH T, REXLIIFATER L -HEHES
FEEAOTH 0.5% % B2 5%HIC, =7 V- OBEBRRETLLEL
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