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Figure 40: The melt swead in PULIMS-El experiment (side view). The volatile particle debris
have been removed while solidified core of the melt remiined intset,
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 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 Xy, 2+ Xoz, 8. 0) + (A+P+B) - tanh (X —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
4-93 DTRARATE A,




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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BEVORNREIT, FMEREICRLE
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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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3.4 J—FmE
BB AEE ST hD ) —F 4 X A=A, B, BETIDHEBESOME,
EHELOVEFEICL ) ELANSEZ2ED 5,

GOTHIC =— FIZ X % Z=EMOERIC LER T 5MEICIIETEERROGMELEREHY, TH
LOLE AR 3-3I7 T, BRPEHRTEETEZ 2 b DIL, ERWITHHAEERIC L - THE#EREE
THbH,

T7U ) =T 4T EE -8B 3-1UITFRT, B, /— FREIIHAEShIHEBEZEV
ZOEEOES, HEHE LOBRWFEIZL > TRHTRELOTHY, BITCLVBLNIHRENS
DHEIFEIZ L W KRELEDEZERRNVEIICTHILERDHD (X 3-42H),

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
Shd, ZhEST, BERBKGBEOE FZ V00, RFFPRMNESNOSRBRIERICHED KFER
AZBALTYH, ZRLENOEFNCE W TERFHIC L VEE L TW5, RRICKEOEESER S —/7
VAELTHEESNIERTIIRAERA T VAICHIF/FT L2200, AT VAETALEREL, K
FIFRWER F— A% ) — FIZEREHE L L TRESN D, EHEIT2EOFEOHNAE S
7y PROT Y N7y bOBFRER 3-12I277,

BEOCORFIL, FEEBEICRLET
DTHRFATE E®A,
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® 3-3 HEPEECR L DMEER DL

HE EHEHR/ —F DWMEER/ — K
T J— FAOYBHERZIIEL LTERT, it/ | /—FREZY 7/ — FICEMSEIL, /
— N DOMEORITII SR THEESH, Bt | — FNODEFEEOZERM R ORHEZE{L %
BYEZ A TEE IS, /— FNTIIER | 88, £PEER/ — FERRATERET
IC—RRICIEB R RS T 5, HIZENTE D, TEO R OELH %
BTN TES,
1 A B R IFE AR T E XE R IFRRMA TR B — L8
RiF= B E&FH B EHFH
TR L —{R1ER TR UF—RFA
EE) BT EE) ERFH
(WTFh bt Th 2 5M, BEEVEFEHE | (W T bLEETHh KM, BAERD
2%t LERE) AR LB RE)
TEEhER Pool/Drop Pool, Small  Bubble, Large/Small
Bubble, Churn—-Turbulent,
Film/Drop, Single Phase Vapor
WS LR | kL EEYRE L OO, B, BN, EE | M #ERE L oMo, BE, BN,
FEOBRZE | BMENBEIND, ERERMmEN BRSNS,
LT v | EHAL2ZW k- BTN E
BERRE P FmRE FREBIZB T ENE (REFyH—F

)
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DTHREATE EHA,
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K 3-9 GOTHIC ==— FiZ X KRB EFMARENT / — FB (R&3NV—FFF )
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X 3-10 GOTHIC =— RiIZ X AR FIFEMEER F—of/ —F 12 7 Hl

(REIN—FFFF)

BEOVORNREIL, HEREBEICBLE
TOTARTEERA,
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(RFTEINL—FFF 1) (HEHN
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3.5 AHHAH

GOTHIC ==— RiZ X A/KFBREFMOAB S EE 3-12127T, £/, FERA Ty bTF—#ik
UTDEBOEREND, ATy bT—FDOmt2d FRFFRNEREET—% |, ERIUKE
ICEERBBRROERE] S28BE L-MBTEEZEHMN 1 ITRT,

O cVACKEFEERTENCKRDET (B, KASMHERLY)

CV A KBRSV IR S OB IR 256 (BrimfE, KOSEMERR L)

CV AEEEM DB, BERUWHR L

CVAT LA, BREGR, PAR, A7 FA %7 OMa itk

CVAER, RE, BE, MEOHKRUMARDOFEEEZREOTHIFRMN

1 KGHRZPODOHEBRER V=XV X—HHE, BRIFLOICL2RIE, KEREERY
DEEF G

EEROHRENICE L CER T 2MHBEXR ORGSR I LAZI L T5HEORE (BMsEHERAS
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Q
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FNERE)
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4. FRIE, ZUMRERR
GOTHIC =— N DKESAART I 09 58 A% IRRIC R,

4.1 EEBRIIxH HHREE, ZUMERRSE

GOTHIC =— FOFHili~ h Y v 7 R &K 4-1UTTT, R 4-1TH, HMEXRLLRL2B[EDH S [H)
FrIERDZLOEFIEL TS, EERBITRUERBITONBTIZOVWTENE 4.1.1 E,b
4.1.5F|\TRT, BB, KFBERITOWTIE, MAAP 22— FIZ X BTHERICESNT, FRIIOE
R4 L LTGOTHIC 22— RIZHEZ bLH Z A2 D, GOTHIC 22— ROZ LM ORI LT 5,
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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 TR MASRZEERE (B30 19, 20) TiX, EFIFEHAESRN TER

SN DIEEEMEIENT R L BROBEZEIC X 2 BAERRER, MIHAKERIROBMEEATLAICLD
AIPRYE A A I A3 A e DNRA 2 8hRABR 72 & 0 35 RBR DS M S v iz, b TRRE S B JEEREME T R
BAREL2DN, ARBRTIIRETRELTAY 2 AEHNWTWS, NUPEC 3Bk & fli B < 3k X
N e DRBER 4-1 (BEIHK 20) 1277,

ZIZTIE, HEEHI—S R L72D LOCA BED BCCS TEAKLRR (WA A 7 LA Ksh) 248E
L7z Test M-7-1 #3&R+ 5, Test M-7-1 {Z OECD/NEA @ ISP35 IZHRA SN TEY, #s 10 2EH,
15 BB TRERMIT N EB S TWB, £/, A7 LA EZRELRWVWS —F L R L7425 Test M-4-3
WOWTHITEERL, AV FERa— FPRMEICE X 2B 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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EL b dn

EL 18.0m}

L 1=

£ s4m|

EL i.l=

P
T

H#h : EPRI Product 1013072, GOTHIC Qualification Report, Figure 16-1

4-2 NUPEC BBRER(H DL EX
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Hi8 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 16-2

4-3  NUPEC BRBRER f PR 0 X I 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 #B& (Test M-7-1) @ GOTHIC =— FiZ X B/ — F4ElET L

BEOVORNREIL, HEREBEICBLE
TOTARTEERA,
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X 4-6 JRFIFEMHESE F—LAEONY U AREREME & ZRETIZE TS/ — FoE
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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 REBRE&M (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 e s (0.03)
0 5 10 15 20 25
Time (min)

4-7 BHEMEORESHE (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 JEFIERRERES (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.
XN
\\ *
¥ \
® \\\\ ¥ 5
20r " x\\“ - *
45- - ;H R X _g’(l“_"—-——x———:&
40 | | | | | | |
0 300 600 900 1200 1500 1800 2100 2400
F¥fEl (sec)

B 4-9 FEFFERMALSE F—L28REXIEE (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

— EL19.4m EH#IA (100/1)
EL16. 704m FHifll & (100/2)
----------------- EL16. 704m FHIA(100/3) (FMT SC XKEE L) afE
------ EL16.704m FHif)A(100/4)
— ——_ EL16.704m EiBIA(100/5)

20

18

16

14

12

Conceniration (vol%)

300 600 900 1200 1500 1800 2100 2400
e (sec)

(a) ARATHE A

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

EL19. 4m FHBIA& (100/1)
------ EL16. 704m  FHEI A (100/2)
i EL16. 7T04m BB (100/3) (WM SG XMEE ) JofE -
———— ELI6. T04m EH8I1A(100/4)
b ——— EL16.704m FHi 4 (100/5)

Time (min.)

(b) RBRT—#
K 4-11 FEFFEEARSE 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]

(=) uojyeijusous)

0. 05|

0.%

1200 1500 1800 2100 2400

BM (sec)

300 600 90

g = £ ] =
{-) u0|3RIUITUOY

1200 1500 1800 2100 2400

B (sec)

300 600 900
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(=} U0|IRIIUSIUDY

1200 1600 1800 Zi00 2400
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00 60 900
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(=) uojIeajuacu])

0. 05

0. 0(!

2400

L L L L L
900 1200 1500 1800 2100
B (sec)

00

20

0. 15

0. 051

%
300 600 900

1200 1500 1800 2100 2400

B (sec)

0. 15

() uo|IRAUIILDY

0. 08
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1200 1500 1800 2100 2400
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=
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=
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4-12 FEFIFEABRNEEONY 7 LABE (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
JRTIFfE AR N — L8 ER 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

HHALE DV—7 RKRFEAEFEREXE

A7 A
A7 VAR —
A7 A KR -
AR =
AT A R (CEOREER) —
AT VvA ) ANVE —
HHLE —
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K 4-13 JFEFIFEMNEERES (Test M-4-3) (/— K 25)

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

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

BEVCONFIT FEREICRLETOT
KEATEEEA,
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4-16 BTFIFRMNERANEEDO~Y 7 LBE (Test M-4-3)

4-61
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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,

E 44 ) U LAREHRREICOWNT

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
wa.r — Comp. 21 |
I o m———— == Comp. 15 |
16.0 7’ “K\ o G
321400 4 s,
=)
Z420
c
igton
S eo
E%sm
4.0
2.0
o.D H — A A e e
0.0 5.0 100 150 200 250 300 350 400
Time (min.)
4-17 ~V 7 LJRE (Test M-7-1)
T T T T T T T
— [ : 30 Error band
120 -
80 [~
40 ~
0 IW | )| 1 1 1 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 LRELB (Test M-7-1)

4-65

2400



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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Xl 4-20 NUPEC Test M-4-3 DR KEE

B 4-21 ~U 7 APEELLEE (Test M-4-3, Test M-9-2)

4-67

FEHVORNAIL, BERBICRLE
TOTAETEEEA,




K 4-22 HWHXE (KEE®) ~Y 7 ARE

B 4-23 MEHTXE LR (KEG) ~Y 7 LRE

4-68

REVORNEDL, BEBEICRLE
TOTARATEERA,




K 4-24 FEFIFHEAES F— L8~ 7 LRE

4-69

PBEVCORNEIL, FEFEBREICE LE
TOTARTEEEA,




X 4-25

JRFIFBIAE SRS ONY 7 LAMRE (BT - M-4-3, BUBRR : 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
HBYREET L (Gido-Koestel EF VL NEEFNVORKEIRF7 7272 L__JRL
%) 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,
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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)
4-271 FFIFRMAERES F— A EEKIEE (Test M-7-1, #EMBVREETT VRE S —R)
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K 4-28 JRFIFHRMARE F—AEA~Y) 7 LABRE (Test M-7-1, #EEMBVYRETT VRE S —2R)
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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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Predicted Q"/DT (W/m2-K)

Predicted Q"/DT (W/m2-K)

Uchida

10000 UW/AIr/-1atm
UW/Air/Pressurized
Uchida/N2/1atm
Uchida/Air/Pressurized
Uchida/Air/1-atm
1000 Nusselt Theory
CVTR3
Debhi
UWFC
100 Park
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------ 20%
10
10 100 1000 10000
Measured Q"/AT (W/m?-K)
Hi#4 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 5-42
4-29 PN HEMEAEBIRD ER T R
DLM-FM o UWAT-1am
10000 ] & UMATPressurized
e  Uchida/N2/1atm
s  Uchida/AirfPressurized
A ° Uchida/Air/i-aim
1000 - 2 o Nusselt Theory
J.;". . CVTR3
A . " Debhi
: . x  UWFC
o N ‘_‘,' + Park
K “ail 101
2 il I | K P 20%
# s @
g | s -20%
10 #=
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Measured Q"/AT (Wm®-K)

Hi8h : 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

I

600

[ O fETi
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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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KRFNEEE (kg/h)

KFEAIEE (ke/h)

25 |
=
2
15 |
1
— o— FFHIE
05 B EEdhRIC L A E
O 1 1 1 L L 1
0 2 4 6 8 10 12 14
TKFEIREE (vol%)
B 4-32 1.5bar (2381} 5 PAR tEEERHRAE A A 5 R
5
45 -
4 .
35
3 [
25
2 [
o | — o— FFHEHE
: B ErEdhRIC L AE
05
0 L L 1 L L L
0 2 4 6 8 10 12 14
TKFEIREE (vol %)

X 4-33 4.0bar |Z33(7 5 PAR tEBEAl#RAH Z3A 21 fE B
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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,
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% 4-5 HR-3 @ﬁﬁ%&

F 4-6 THAI RBEMH L EET T FEREOHR

PAR

PAR R BN E

PAR &%

BiEaE

Aar (K

EA

IR

e 3

AT A

ARFEHRHE

THAI R BR St
(HR-3)

BN—TFTFF b

a A b

EHEE T PAR

ARRFE A AE I (T
Rk NA S B — L8

S JE BB

55

#1.2kg/h/ B

#1 67, 400m° (JRFIPHE

M e A FH)

0. 4MPa[gage] i

50~#7 140°C

) 13vol %Ki

0~100%

10. 6g/s/m* (NaOH &% ¢)

T70kg
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4-34 HR ABRERIEEE

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




X 4-36 THAI RBREE K UUKRRERH X NEER OR BRI

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

BEVORNEIT, FERREICRLE
TOTARTEE®A,
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X 4-38 KEREROFEMRA L HRBROLLE

BEVORNEIT, FEREREICRLE
TOTARTEE®A,
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X 4-39 THAI 38 (HR-3) @ GOTHIC =— KRIZ kB /—F 47 (1 KEHEE)

BEOVORNREIL, BEREBEICBLE
TOTARTEERA,
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B 4-40 THAI 3XB® (HR-3) @ GOTHIC =— Kz X3/ —F 1 v 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 ZHRNIRESMLE (1 XEEER)

4-92

BEVORNREIT, MEREICBRLET
DTHREATE £X¥ A,




B 4-43 BEPUKRBESMLE (1 KERE)

4-93

PEEV ORI, FEEEICBLET
DTHRATE EE A,




K 4-44 KFENHEEOLE (1 KE#EE)

4-94

BEVCORNEIL, MEREICRLET
DTRFATE EH A,




K 4-45 AEHNEHHLE (ZXEEER)

4-95

BEVCORNEIL, MEREICRLET
DTRFATE EH A,




4-46 AaRNIREESA LR (% KESEE)

4-96

PEEVONAEIL, FEBEICELET
DTHARTE EEA,




B 4-47 BEPUKRBESMLR (ZXERE)

4-97

PEEV ORI, FEEEICBLET
DTHRATE EE A,




X 4-48 KFENHBOLE (Z2XEEE)

4-98

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 TR 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 XHEMH - 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
LEBRBITRAZE 49077, RBRERLABRAEHEL LB D L, GOTHIC =2— FOFHRNITR
BRicxt LK 5 CREDBRENRRLND b OO, HFIFHEAARNOREXS 2 EUICHERL TV
5, £z, ~U U AREICHT 2RBRAIEM L GOTHIC =— FOFRIBROLE K 4-111T77,
R IFREMBRNONY U AREOEBIZONTS, BFIT—ELTHS,

KIZ, Test M-7-1 DEBRMITIZONT, RFIFHEHESE F—L2HBonE % 1 KE L LIEFE
BRICE AT EER LTz, RTFEHESR F—AMOREDOLEER 4-492, FTFHBAASR
R—AHO~Y 7 ABEOHEZ M 4-5007T72, RBAEELCERO [ s L ik
CHB L THRELRERBA LN TN, ZOBEAE LTI, KRHFEMHAES F—AFIZBWT
HEHNRE SN E <, BFNRE I L 2B EM ORBIROEEN/ NS VWD THDHLEZD
s,

Test M-7-1 D X 5 ICRFHFEMER F— LA EORESM B LB/ NS WERICHBW T, £
DR FIFEMBRE F— A HOBERVCANY 7 ARESORERN L, RTIFRWES F— 28 0%
DHENCL VYV EBSNDBEENVDOAN I BREOEIZ L 5BITRER~DEEIT IV EEZ DN
%,

BEVORNFIL MERECBLETOT
KBATEEH A,
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EH T NOEDEFM CHREET S —4 AL, Kkl LOCA+ECCS iEALRL (AR AT
LA pkEh) TdHY, NUPEC 3RBR Test M-7-1 DFERZEE 2 TH, WHIKIZ X 2 OFRKE U
MBI AT LA, KENEZEOEEBEIZ L - T, EFFRARS F— 2B 2RENEHT

b5 LBFREND,
L7cd3> T, _EFED NUPEC 3Bk Test M-7-1 DJFEFIFHEMBRR N — LR 0T 2K 2 12 5E OFFH
MREBEANE, RIFRMES F—L008 %] Joxa[Jp#ie Lizgaics

WT, #EM L OEREHEICER T AR FIFRMAER F— A& L0 V7 REXZFERLTY,
BB RICE X DEBII NS NWEE XD,

723, Bl & DBMRELFRERBEICR T 2 HEHETT NV CTRMET 28813, TOBEENFET S
HREBORRBEZED, BRORTRE L DBREZCLIVEAREZERT S, LEN-T, &
NOY A XeFEMIZT 5L RFTNRRESHAFIRIN, HHILOERENRRIBEEVRH D,
LA L, ifiliet 5 & 3 2 EREEOEE S 2 @I TE 2BEOELI A4 ARBIRI LT
T, BEEEFICBWTREARSELCEE S, RAEOHEMIC L VIREESHENTHZ L,
RRBIZx L TERD D OWMNIALBRAET D Z LI L fMMRERABEL S, 20, RN
IR RIRER R H > THEmICKTT 2R E L L TORBEIIRFESH, IMERICEZADE
Bi3ha< b, 728, GOTHIC 22— FIZBWTEAFEREBYRZETT VI, —BAICEEEEHEIC
BOWTROLNDIREARDEEINCS 2 EROEEARER»CEMPNTE Y, BIGICHER L
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3.1 =— FEE
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COCO =1 — RIZ L ZFHED A A ZE 3-1 1Z7- T, ¥, FBERA VT v bT—FIILUTD
BVERIND, ATy bT—20Oxed RTIFRMEREET —% ), BREHT
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YRR
4.1 BERRIIHT 5 RYU MR GTE
COC0 =2 — FOFFIFEMARREMEFT M ~DBEAMERIED 72, CVIR (Carolina
Virginia Tube Reactor) FEBRFEHT % EME L7=, CVIR EBRIIFRFELMEEY (DBA) #HHEL
RERBRTHLH, ARO@EY, EEL 2 IR TFERARR~OBRHEERER OhH =
FNFX—REICHT 2R FIFBAESRORBMERELZ R T 572 D0RBRT — % L L THA
T5, }BL LEERS— R Test-3 ThH Y, —ERMOERITEHE, BABRATLA
FEB S TICEKOEHELR OB AR L 2BEES2BHEI LIy —ATH 5,
Fl, R4V H Fv 7 LTHHIN-EHEERR L 20X YMRRFEETT,

® 41 ERBRIOHT DR UMER SIS

Pak: | B 5 CVIR Test-3 BEET L

ERRET
JRF IF #& | SN & OBMRE X 4-3 b— b I BMREET NV
W B OWE RS X 4-4 E— b NEBGEET LV
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4.2 CVIR &5k
EBRIX 1969 4T U.S. Atomic Energy Commission’s Water Reactor Safety Program O
—f L LTERSNZ, 2077 FOHEMIL, CVIR BMASREZ AW TEERARFIF
DEEFMICEEER TERRIEFREFDL Z Lilhb o7, (Ref. [2])

4. 2. 1 RBREE OB

(a) HEIAERE
BARIISH a7 ) — MUT, EOREROH S VY A EEYITEMER F—
LENPSEIEEITR>TWD, HHBEEREITHK 6, 4000’ TH S,

(b) AREAR
RERCHAWVWIERIL, BWESREBIChIARANEETL VRIS,

(c) HBWBI|/AT LA
BRAEROBEREBKR T LA AT L% DBA HRERO-DICRB SN, AT
LA ) ANVIHEMNBRE I N—TEL L ICEBEINh TV,

(d) FilERdE
CVIR 38R TIIEMBRENES, BB BNERIRE, BWASREEmRER & FHE
IhTna,

4.2. 2K (Test-3)
IR ERRES] « RKUE
PIBIE A RHREE : 4927 (°C)
EAE R : 45 (kg/sec)
TRAF—EAGE : 3X10* (kcal/sec)
ARREAKRTEA : 166.4 (sec)
BB AT LA : (EEHEE L

4. 2. 3RBRAER (Test-3)

mmESD : 1. 27 (kg/cm’G)
B E S ZEARE ;163 (sec)
B 1o VLB y 118 {(0)

iR E AR : 163 (sec)

4. 2. A fEMTRE B
X 4-1 |Z COCO = — R DfEfrE 7 A& X %, X 4-2 [T CVIR B A st OBIRE X %
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Y, C0C0 22— KT, RTFEMARNTOBIKELE —/ — FTIHEEL, Z0
NE TR — ffIZAKIESH LMD 2 IC B LEHENOES, REIYH—ThH s L
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E— U7 REOBREET NV E L TUIMBEERNHORZFEA LTV, 228, &F
T IR HRE N ERERR O FIR M A RREMFM CTER L TWEET VLR
BThD, 2B, BBV TSNS L DBVREEZ ZBEE T, iRV E LT3,
7=, BHEESE — U7 F—F 2o TR Z EE 31T As Built 7—
FEERLTWS,

COCO =t — F& AW BREEIT DFERZ K 4-3, K 44177, H4-3 17T XD,
R IFREMBRENC OV T RN ERER (RTREmasEmES) % EE
STHRBLTWSZ L PHRTE 5, £/, KFFHRMABZENIEEIZOWTIE, MBS
EBRBEMBEEZBRL TEH L7 CVIR EREBOTHEELY ER-> THBL TS Z
LR TE D, TNIMEERNEHORR E— b7 REOBREL@/NGHEL TW5
TEERLTEY, ZRICEVEBRERIIH L TE—ZENTN L6 1%, ©—27REIX
#140° F (89 20C) N EN®mMDDETEZ /TS,

- T, MHSNIEEIPE— P U7 RETEMT S X I RBRIIHLT, BnE
EFFNE L TEERNEORZFER L1 C0C0 = — RIZ X AT R F IR ME TN &
VR FIFENESENEEZ®EDICFHE L TS &2 5,
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[X] 4-3 CVIR B (Test-3) ENHEIL

] 4-4 CVIR Bk (Test-3) {REZ{L
5-19
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4.3 ZEAENT~DOEFE
COCO =1— FZEEMA L= EMET CTHR L THIER Y — /AR FE HERELTH
D, RCP ¥—/VEIOBEHBIZL ¥ 1 KGEM DR FIFEMAERNICKRE S, R FRWEs
WE, BEKIBEN LR THREEZ C0C0 =— Rz L v ekl 2 £ L T\ 5, RERN
BEDEFZMHETLIRE L UIRFIFRMBEEANOEEDICLI e —F 78R L
PEIFFTE o w, BREEMENT & LTI CVIR 3Bk Test-3 2 BEL TV 5, ZORBRIT 4.2
TR/ B0, EHERNICEARE —EFMKEHIET, 20— M I73RICLY
BERTGHIETEY, NERTREOMHIZIRL LT, E— U7 ICORHFEL T
5 RPRERREHBERELRER LFLI L T3, CVIR REBREE & EH PIR OLEE R 4-2
Y, BHERIIEEPIR ICHLT I/I0BETH S, REHEERER BB LF
—MEICOWVTIL, EBE PR ICKIT 5 2R REN I BIRELE OZ0L LIZIERETH S,
ZORD, EBRIEL EMPIR ICET 5 T2 ME HERELR) OFHFOKRERENTD
5600, B 3ITRTIRZVED/NE U NUPEC RER O R (Ref. [3][4]) 25, C0CO =1—
R % 8 PWR (Z317 5 [2FEN /) BIRFERRE] DR FIFEMAREN R ORFFEMES
NIBREZFHET 25 AW Z LI ETHDH LWL 5,
(7, b= bV REIRBITDBURZORENSITOVTIL, BYRZEET VL LTELE
NEORXLZEHATHZ LT, BRHERENIIOWTIRE—ZEHEH 1.6 5m <, BHas
FHAKIREIZ OV TIEA 40° F(#9 20C) MOICFHET 2 Z L2 HER L T3, LA - T,
CVIR B Test-3 TEUMIFER Sz C0C0 = — N % £ PWR © 254378 /1 EIRESR
RFOR T IFHR A SR EMAITICERT 2 Z L3R Y Th 5.
CVIR BRIEAEHT Ti, A HBAESE — b 7B L L TREEZER L TV,
EWAREARVREZEDICTHRIL TW5, Z0@KFHEOEMITE — b 7 REmD%E
BEMGEZ /NS AL D Z LITL D, BT F—ABIT 2T 7 VR 7 — VHIEICAME T
L, BHEHE LERL RHEREICH LT — Fr o7 &R DEROEIEG BRI
INEL 2B Z M, BRFHMEEEITEMSNLEAICR2bDOLBEIND, LaL, B
BRI DEMEEZ NS FRTHIETALTHD I L, & HITITEH PIR O TIIATHEN S
ZEREL THHFBERLE— MU I7PEPENENVNSSRESND T LD, EHPIR O
FEFIFHRNARES, R RRMEARNBEZBRDICFHESh S L TE 5,
EO 22 mE) ERER ] EBRIHT 2 A MEFHEARAT CTIIEE 24 R E ToME
PreZEf L Tk Y, CVIR EERS° NUPEC B LV b REIB L 258, M Sh =& R+
IFREMBRNOEEY (E— v 7) LOBMBEICL Y BT 5 2 L CRTFRMASRE
71, BFIFRMARNEBED ERZMEHT5 L VWO BREIESRRAERPORIICESE T
MEBEd D, L7cd3>T, CVIR FEBRIZH§ 5 RAEAFAHT > NUPEC RBRDFER D645 55 C0CO
a— NOEERBIT~OE AL, BREICO 25 MERHERRIT IO L TH U TITE 5 LT
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%72, COCO 22— FIT X 5MHTITRFIFHRMARELE—/ — F L LERFIFRMERES,
RPN AERNRESZOIT THHZ L0, L—TEMRRERZ T T MZBWTHEA
MARETH 5,
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EORIEROZLHBERICLVE— VI BMEZEET VRO — F o v 7 NS EVREE
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WTIE, TRRO@EY THA,
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MTE, FHEEETH R FIFEMERENR VR FIFEHERNEELZ®mOIGHECE S Z
LRI,

UTFIZBWTIE, 0000 2— FEAWTFHMEZEm T 52 BEFR S — 7 » RLBW TiHMEfEE
DRAREGEEEBEORAND, LROTHENINED LS BB 5EX DN EEET-
e

5.1 REENE DB BNMZHWT GEMEFIZEORA)

COCO =— FAWEHINAEEHER L — 7 VA IXFLBRES IEXRICBIT S [2XHEHE
JRsES (RCP 2 —/LLOCA) | THDH, AERTIE, 1 RKBEAMES T —Lnb0 1 KiGHM
WAZVBRAEL, MAVICHEWVEERVCZIAX—OKREREL 58, RFFRMABESRAND
E— b2 ICEBBREUCLY, EAROERKIEED ARG s, -T, 1KR&
HRZRPOORHEERER VBHH- VX —iR L EFIFEMESRANE— 72k 5%
BNEELYBBS L2V, 0000 2— FTIX 77 v MBEMT2— FT&H D M-RELAP5 =— K
THEINAKHEERERORH= RNV X —KEBEZEREG L LTEX, R FHHAR
NOE— 7 BROE— b 7 REOBEEREEZ /NS RE (BEERNEHOXZEH)
T5ZLT, RFFRAESENROEFFEWERNBELZBOICTHMT 5 &N TE %,

5.2 FEEME DI FNTHOWT GEREESRIEOES)

AERIIB T HEEEFREL LT, EFFRMWERENPEREREAETLERLE
BRI, BMARERER =y MOBKEZER L TRWESRN B ARG HEIC L 0 R FFEEH
BRENRPREFFEMBRNEED LR ZWHIT 52 L THDHH, EmEREHICEES
HETITI T REERBEH D70, FHEPSIPEBEEERIECRELE D LTk,
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(1] =ZPRIFEFIFEAAB[NEFMART FE, MHI-NES-1016,800 =FET ¥, FI24F

[2] R.C.Schmitt, et al., “Simulated DesignBasic Accident Tests of The Carolinas Virginia
Tube Reactor Containment” , TID-4500, Dec. 1970

[3] MEHEA REFHRELFEEE, FErranassEEitEirsRR Ry A RES A -
BEZz0RR (REEBRBES), FR5E3 A GEAREE)

[4] WMMATBUEAN EFHEEEBREE MEEAN EFORESINEE), EEmEREEn
EEMERR (HFFRmEs) (ST 28E5E (FRR4EE)), FR54E3A
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T2 CVIR Test-3 JIEREIZHOWT

CVIR RBACiZ, 4 VFORLIZBIMBICEEHZ2RE L CORERMEZERL TWVW5,
( Ref. [2])

11K 2- 112 4 BFTCORFEE L COCO =2 — FTOMMTEZ R T, Test-3 MR TITHEMAEIR O _LH
ICEERKEZBH LTS, EHORENSEGL RVLTWERIICH D, BHEARICE > TED
LI ZBER—ARRDBRER[EPIERTHZ L THFRORE S LR L TV IR —ICREDICIEES
TWLY,

—J, COC0 =— FCIIfTiAR%Z 1 /— FT#H O 2, EHShIREITREEROEHREE &
725, COCO 1 — FIZ K HiftTaE R L BB R Z i T 572012, RBREROEHEEZEN L, F
PR E OB BRI T,

Z DOEEJREE & Hi LT C0CO =1 — N DT RIT 2T I b > TEHO DEREAZ TR L T
W3 Z &M b, £REE ) BIRFERR O R FIFEMASREME CER L TV a2 BEEET V(B
ENAOR) ZE2ITHBREREEZEDICTRTED L VWE 5,

28, ARBRCIHIEREEAIERMERO LKL TnWa7-, BEZECIARHENEZ I
SWRIRTHB EZEZXBNDM, PIR 7T 2 MZIIT 5 SBO B RCP — /L LOCA DHR TIIHEMA TR
D TFEBICEIRD 2 MBIt i S, ARRPEEEIC L > TURFIFRMAS EIICitiT 5L E X
bbbz, Test-3 DX I RIEVWERICEITH2BERBRESMIECRNEEILND,

1K 2-1 CVIR Test-3 HIEIREE & COCO = — R DFFEMNTHE RO LR

BV ORI, MM ICE L
R ETOTAMTEER A,
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Wfr3 NUPECERER M-3 Y —X) oW1 T

(B) JRF /13 BETHEME (NUPEC) (235U THEFN 62 4~ AR 4 4RIl S AL 7= AIRME T 2
REST - BREZHRBRTH Y, FOBREESRFICE T 2BARRINKRORENH LIRS
B R UEMARPVKEORBEEE 2 BT 5 & & bIT, HEAKEIC X 5 KEREEMHIZ
R b THER L, £E8MARNOBSMEDE OMEREOIERL b ITHRHAEIROME
BEER A DB 1TV, BAASROBEMICOVWTRANTMZER L-ZbDOTH S,

—EORBROP T, BWBERNICKEROHERE LERBEAERm S TBY M3
—X), ZZTRZORBRERLSME L T C0C0 22— FDEEANT ~DE A DYz T
R 5,

<HEBROWME>

(1) Az
BRI N TA AN —T PR O 1/4 BHETHY, AN—THEORE EEIIT
Bh, HEEREZ 1,30’ THD, (K 3-1 (CHRBRRHEOMERZ T (Ref. [4]),

(2) ARKBLAaHE
FE B O AR 2R T 2 - O RKERERBEER T TV 5,

(3) EHHIRRMGE
FEKIEE, EH, HMASREEEE, XEEMRBENHRshTWS, ENZKER
FEHBEPMOTHDZ D F—LBOEANEZRRLTRAEL TV 5, REERIRE
B OZERIRE IIBVERIZ L D EEIL T3,

<HBEH M3V —X) >
HHAERIC L 2 RMARNBRERRR E LT, BMHEABNIIKERDOAZHTEAIET,
& XENIRESA, ENFHEEZERL TV,
M-3-1~ 4 DERBREMHZ L 3-1 1T~ T (Ref. [4]),

<HBER M3V —X) >
REERZ A 3-2~5 (27T Ref. [3]). F—ABERUO—EEICOWTEROR SLEIC
DWTRENHHI S TWE R, WThoORBRIZE W TS F—AEIZ oW TIIERIEME TH
EFRREEIROD LR, THITHHARRICE Y BRMEENBRIBEL T, F—a
EHBIZBWTRERBLL L TWanWEEZRLTWS,

<COCO =2 — N D SEHEAFAT~ D8 FtE >
ARBRIIARROKHEE L TEEO [2ZREHEFRES BRYELIEIZTLEY S
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DPRVEHIZBWTRBRZERL TW5, ARBRERENL D F—ABICBWTITEERIBEER
LERoT, ARBO LI/ EWVRAVEIZBW TSR FIERH
BaEN R VR FERMNERNEBEEZ M T 2B 8 IR FERASTRANEZ 1/ — FCEET

BEITRD 5TV,

AC0C0 =z—RFERHAWAZ LIZTRYTHAL VLA,

f1%& 3-1 NUPEC EBRORBREH M-3 ~ U —X)

Run No. | H&HIERRW] KA BHALE | BWESEHE
HREE (°C) i [T R EE 22fEN
(kg/sec) (min) (*C) (m*)
M-3-1 =ik 0. 08 30 105 SG L—TFE 1, 300
TEREE
M-3-2 =ik 0.33 30 128 SG L—FE
TERERELD
M-3-3 82 0.33 30 130 SG L—TFE
TERERED
M-3-4 =ik 0.33 30 128 InEZFEL
By
(&) £| #50C #185~5 - #1300 SG V—7E | 942,000~
% PWR (E (Z AR HD (1 &GH THER #7173, 000
1) (FE2) RAOVEIRE)
(FE1) K2, 3, ANV—T70 2K NHBIRERER| (ZBIT 5 MBI K OIS

(7 2) NUPEC RBRICH T 2 KEAT MHBEZ EERORBRITHE L1
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&, #919~3kg/sec
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PWR

£1B 3-1 NUPEC 3EBR XML& X
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f1X 3-2 NUPEC 3Bk (M-3-1) HABFER

f+1X] 3-3 NUPEC #8% (M-3-2) HABHEER

PV ONELE, FEABEE Ref. [3]) ORETT O TAH
TaFEH A,
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f11X] 3-4 NUPEC 3Bk (M-3-3) HBFER

f+1X] 3-5 NUPEC #8% (M-3-4) HABHEER

FEBHWVONELL, FEABEE Ref. [3]) DRETT O TAHH
TEFEH A,
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