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ingle-Phase Liquid

DA EFRITE T S Flow Regime EPEFRIZEIT D Flow Regime

H{#8 : EPRI Product 1013072, GOTHIC Technical Manual, Figure 8-1 and 8-3
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Momentum
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H{#8 : EPRI Product 1013072, GOTHIC Technical Manual, Figure 8-6
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(1) PAR Iz kB AFENE

PAR OEFHMERIIRE T L VIRTENTEB Y, EERBRICBWV TR R L OBk O
RBMTOI TN, KELEEEIIHESROMEFMERICESE, PAR REHATICHIT 5KE
K OERZR OEMELL. EH DOBEE L 72 5, S RS BEITIREE (TIRAF T 2 23 AR BE 13K SRR BRI
HABREIIENNEKGET S0, FHMERIZZh o2& ERS, £7-. PAR OAOREIZ, fil
BORE OKBIREIZKF) LENCL D7D ADRBEEZEERR /ST A—F LT HUERRND,
KBAHEEIIENFHICHB SN D, KBEOBFREERITR L MEFMEXEZ U TIORT,
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y = 1 *min(Xg2,2+X02,8.0): (A-P+B)-tanh(Xg2—0.5)

e 68
y :BEEER (gs)
n :1.0 (Xoz>Xm)
Xm : KFAFEREE (vol%)
Xoz : BEFEMEMIL (vol%)
P : ESH (MPa)
A, B: ¥

ARU'BIIRABRERICESIBREINLGFZE LS,
F72, PAR TIIAKFEOBFESIZLY., UTOL S ICERIULERICBRREET I8, Z0F
ABIIGOTHI Ca— RizBWTERBXIN S,

H2 +0.5X 02 =H20 + 286kd

GOTHIC=— FTiX, PAR BREIND / — FOKBEROBROEREL, [EHDIMEREFE
KOAA L LTEZ B, HREFHERICESWTHEEE, Blb, / — FNOKERLBEEENFHE
Ehd, HREINOKBLERE CESERET HHERGBRSHA S, Y%/ — FOZER
~OBPRL L TEEEND,

(2) 474 Zizk BKRFEREE
GOTHICa— RIZHAREND A FFA ZETNMZOWTHAT S A 74 Z~BESH
HE, ZTOREHHR 900CETERTHZ LT, AEEREELZKZOBCEAXBRETH DL
560CETLER Y, A /T A ZABDKEZHCRIESE D, 4 7T A ZEABEOKENRET S

BHEVWORNEIL, MEREICBLET
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LT BIZZEDOEBOKRE B ARBITIZ X o THREE L. BRICR T FEMASRNOKRREZ K
TEELIHENHFETE B,

GOTHI Ca— FRIZBWTKERELZIRET 258 . ARERDIARY 2 —L0EHIZE CE
RAEShAREETNANRRRD EPEHERICBVWTIHECTR a— FLRERARET NV EERT 5,
ZHiT. TRAOKRERZ FA4 7V 7TICHEE LI2BEIC. IEXENCB T 5 —EEEDKRISREET
5L L. R"AZEA L THEREICRBENBIZT S b D LT 5 Discrete Burn Model &, #4525
DO KEHAEITE S EREN kG35 Continuous Burn Model (Z X 5, Discrete Burn Model (X1
TFHA ZILLHEXKTRERENRAEL S LT 5, Continuous Burn Model Tix, 4 74 FiZ &
SRBEHIEIC L 6T BRBRDOL OB LERT 225, SR Z#&H U B XE~ DR RIT
FEHE S eV, S EECRICE W TR, RO LRRRET AN EA SIS, Zhid, igteL
DEHRSy KFERVBRERE) RUELRERIC X W BREOITELTBRED 5 bREKO L OREL
5LTDHHLDTHD,

B 3-TICAKBREIZIG Cle A 7T A I L 2 —BREVR KR EBIZZB 2R3, KFRED 4vol%n>
BAMABRIUIZAY | 9 4vol% > B 6vol% TIE A RIT EFEIED I, I 6vol%i» b 8vol% Tk EF &
KR, %9 8vol%Ll ECTHRIIZbEE S, Z D=8, KERENK 8vol%Kili Tid A 7 FA
FZ X0 @EOEIROSIREE L. 8vol%ll ETIIRKEEMICARBIED 5, KFRRENENHZEITIE, Kk
RIZEFIZLMBIE L7220, KBRENEE S ITONTKEFR~DAKREBIERELC, 20T
THADKRBEBRECHZ EEZRLTNA,
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X 3-6 PARMAAABY v 7

BBV ONEIT, FEREICELE
TOTARRATEEEA,
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(6vol% = /K FE < 8vol%) (8vol% = /K ZE )

Rl  KREFEDTHH
*4vol% = KFERE <6vol% : L HDIH
-6vol% = K FERE <8vol% : LJ-KFE
- 8vol% = /K FE iR . BHKE-TH

X 37 A7 FA ZIZLkBKEREEES)
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3.4 J— F5nE
BB AEE ST hD ) —F 4 XA — AL, B, BET 5 DEBESOME,
EHELOVEFEICL ) ELANSEZ2ED 5,

GOTHI Ca— FIZ X5 ZERMOEERICH LER T 5MEICRETEBREOSHELBREH Y |
ThHDOHBER 331277, ERPEHRTERTE 52 H0IE, ERANITHOMERRICL > THESE
AIEETH 5,

7o) =T 47 %K 3-81bR 31T, BB, /— FREITBEI N2 PEBRE RV
ZOEEOES, HEHE LOBVWFEIZL > TRHTRELOTHY  ITCLVBLNIHRENS
DHEFEIZ LV KRELEDEZERRNEIICTHIMLERDH D (R 3-48),

Fo. BETHER L —F VR L > THENRBSRARRDEER E1X, ZOEROLEMITIE
CTHEFEEZRETVENRELDLZERD D,

FEATTIX, RFFENDOBEM L AAFEOKRHBIR L L TV—7EOE 0ITEREENRESINS,
7o, RPFABROBBRICL 2B OV THRERIC, EREH L LTRFFTHRX Y E7 1 IZRE
Shd, ZhES T, BUERBKGBRE O FZ V00, RFPRMESNOSRBRERICHE D KFER
AZBEALTH, TR ENOERNCE W TERFHIC L VEE L TW5, RRICKEOEESER S —/7
VAE LTHEESNIERTIIRAERA T VAICHIF/FT L2200, AT VAETALEREL, K
FIFRWER F— A% ) — FIZEREHE L L TRESN D, EHEIT2EOFEOHNAE S
7y PROT Y N7y bOBFRER 3-121277,

BEOCORFIL, FEEBEICRLET
DTHRFATE E®A,
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& 33 HPEECR L AMEERDOLE

HAE EPELER/—F HMEBR/—F
R J— FROYEEREZEHEEL LTERT, i/ | /— FREZH T/ — FICEMESEIL, /
— FLDfEDEITIZ AR TEES L, Bt | — FROWEEEOZR R ORMELE
BT SR TER SN DA, /— FNTIIBRR | B, £PEHER/ — FL AR TERT
IC—RICIEBR R NRET 5, 5T EMNTE D, WREDTFR OELTE
BET 52 LATE S,
i A B SR FIPR& AN S T 0 X8 JRFIFE AR F— 28
RiF HERFR HERFH
TRV RAER] TRV FRER
EE B RAER EE R
(WFRHFRESE THLRME, ERNERE | (WTFhbitiEE Th s XM, HEET
IZxt LB ) IR R LB )
T EhER=C Pool/Drop Pool, Small Bubble, Large/Small
Bubble, Churn-Turbulent,
Film/Drop, Single Phase Vapor
WEM LR | ELEEYRE L OMO, BME, B, Bl | Al EEYRE L OMO, BME, B,
EOBMRE | BMoENER IS, EEfE M EN BB S D,
AtET L | ER L2V k- e ETNARE
BAEfRE Lo PR AREEICBTDHEDE (RFyH—F

®F)
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K 3-9 GOTHI Ca— FiZ X 3/KBREFMEFT / — FK (RR3NV—FFF )
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K 3-10 GOTHICa— FIZLABEFFHEMNER F—28/ —FT 1 7H

(REIN—FFFF)

BEOVORNREIL, HEREBEICBLE
TOTARTEERA,
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K 3-11 GOTHI Ca— RIZXAFEFIFEMESR F—28/ —F 1« 7Hl
(XT3N —FFF 2 F) HESEM
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3.5 AH7

GOTHI Ca— FIZX 3 KBREFMOABAEZR 3-12107F, e, FBERA Ty bT—
ZIIUTOLEBVEBRIND, ATy bT—FDOxei? RFFEARREET—%|, [E5
INRICEE 2R R ORI S28R UM EHZ28MA 1 ISR,

CV NDOREEBEOZIICHE LT (BS, KNhFEMEER L)

CV N XE IR S OBERICHR DT Wi, KAOFMER L)

CV NEEM DR, BEBEROWHER L

CV A7V A, BREGR. PAR, A 7 ) A Z 72 & Difaetir

CVIEN., RE, BE, MEDHRUMROTFESRS R L OMEILMH:
1RAPLOHBERBER =RV XHMHE, ERFLICLSERE, KRRERREOHER
eSS

EEROHENICE L CEAT 2HEXRORESICN LED LT 5HE OfEE (PYnEHEE
A, TEERAZ L)

®©® @ ® ® 6 6

Q

ERREZA Ty b T—F L LGRBERITZERL, UTOT7Y Ty b TF—F %55,

® ZERMICBITHIMME T A—F FHEUHERI L OBRKEIERE, KL, EH, BE, =~
FNERE)

©@ BWEARIBITDH AT A—F (HEOHEIEOHERE, WE, EHRL)

BUEEM DRI N T A —F (REOBMnERE, PR, NEORESMR L)

BB O AT A —F (RE. CEREREBRSFOHERICHRDL L O LFERERY)
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4. FRIE, UMM
GOTHI Ca— ROKBHABIINT 58AEEZ LEIRT,

4.1 EEAGIIANT HHAE. LR E

GOTHI Ca—FoFHii~ Y v 7 2%&F 41LUIRT, £ 41T, iHMidRELRIBEDS
L H] Zvy7LR5bD%FFLTNWS, BERBITROERBITONFICOVWTENE 411
BENHALSEIIRT, 2B, KEERITOVWTIE, MAAP a2— FICX2MIERIZESWT, B
RINOERFEHL L TGOTHI Ca—FRitEabhdZ b, GOTHI Ca— FOZYHRE
ROXMEHNLT 5,
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4.1.1 NUPEC HEBRfFHT

NUPEC #8i%, ET7 v FOBEBRFEHERFICRET IAEORBL LT~V VAT AL
W FEEREME N 2 DI R R EZBICET 2R EDERBRTH D, 2 Tid, AKERETMEIC
w5 EEEH —5 R L7 H KR LOCA+ECCS EALK BMHAERA A LA) ZBEL,
FHECEEL L AXER - REAOTHE)., #E&EH L OBEERVUNTEMGE, X7 LA IXR5E
TNhERLE Lia— ROKRRETFRICRSMEIC OV TRIEEZFTV., GOTHI C 22— a8
EWT T FOBITICERCTEDZ L 2R TS (Test M-7-1), £72, NUPEC RERTiZA 7L
AR LEMH (Test M-4-3) THEBRBRINTEY, ZbizxtT 52— FOBAKICOWVWTS
WMRB L. A7 A RUERTBEHEBFHERERIC G 2 5B BERMT 5.

4.1.2 BMRERABR L DB
WM & OBRER UNBERE IR ETAD I B, EET T MEFTICHWV b5 S
REDBUREET WIZOWT, BT TFRILEERRT —F L OB EITo7e, EHT T FOfF
7 Tl Gido-Koestel E7/VENHET VOBRAREIRTFHEZER TSI L T. V= v FFRAICH
BLEAEREZRTFOCREL A7 Yo —F28AT 5, 22T, KEBICbEVERASH
SNEETLVORRT —Z I+ 552X 2WERT 5,
E£7-. AR NUPEC HBRAFT TiX., 22— FORENR S EENE 2 EYICTHET 5 2 & 05,
£ 0 HE TFHIMEO® O Diffusion Layer Model FM (DLM-FM) Z#MAH L T\ 5, &ERERICx
THRETNVOTFRHERIC OV T HHERRT 5,

4.1.3 BURERNTRE & D Hk
Wit & OBYRER UNBEVEE IR D ETAD S b, NHEVEE IR D ET TV TR
L7c, BRERICIE, =2 — FICX 2 BEHESBITRLZENICHERT 2 L2HEL. RET AR
a— FRICEEICHEAAEN TS Z L ZRAET 5.

4.1.4 PAR $4:RGE

KEAEREO 5> b, EREHENRE LTRESNS PAR I225WT, RimRETi e+
%K EAEMRER MR, o — FICEICHARAENTWD Z L EKRIET 2.

PAR DN BTN 22— RIZMAA TN TV D RICH LT, BiRfE L 2 — FOTRIE L ik
T3,

o, ERT T MRITICEE L, ZHMOLFIFEREDRND PAR OMREMROEH RIS
xt L Tik, THAIRBRIZBW T/ — FEI 2B E L ERMRITIC L VRIEE1T O,
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415 A I A FiZ X BKFEREETT NV ORGE
KFBUEBRED O b, 4 7T A ZIZXBKBRIEET IO T, a— FNET LVOZYHER
SEETRT,

4-39



4.2 NUPEC B EHT
NUPEC THlf S N2 R FIRRAERETRER (25300 19, 20) Tk, R FIFERABESRNTE

B & B IERENRIE AT A L ZEROBEEIC L 5 BRBRAR, BUHHAKEIRCHEMHERA L AICX
2 RIRIE T A PR EE 43 A0 R DR A S ERERR S0 35 BB FER S, E CHRE Sh b IR
HAFIKELERDZD, ARBRTIEIRBET AL LTV T LEH VTS, NUPEC Bk & kB T
Ehi s =Bk & DA 4-1 (BEICW 20) 12577,

T TR, HEFEKI— 7R L72% LOCA KD ECCS HEAKRM (BWMBESRA T LAY %
FBIE L7z Test M-7-1 3&IR+ 5, Test M-7-1 £ OECD/NEA @ ISP35 (A &N THY ., s 10
2E, 15 BB THREBMIT AR S TWD, £lo, AT VA B RE LW —F VA L7125 Test
M-4-3 IZOWTHRITEERL, A7V A BENa— FTFAEIC S 2 2B OV THERT 2.
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4-40



4.2.1 NUPEC B i
NUPEC EBREOBMENZK 42K 0K 431277, £/, FFIFRMHESRAr—IVi&H.
H A HER RSO T E LR R E2 UL TITRT,

(1) FEFIFRWEes
FFIFRAERILI NI A8 AL—7PWR © 14 HETH Y, 40— 7Y 0 KE R
ShTws, BBEFEHL1,300m3THD,

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

(3) MBI AT LA
FRFIERMEREEE I NA—T 51085 21 BORT LA ) ALBRBEESA TS, A
7L A AT 0.75mm TH B,

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

(5) BtHIF{H
~Y U LARE, REAKIRE. £, EFF&MARERRE. KEEMRE RSN T
W5, ~NUTAREIX B 44 (B 19) [TRT LBV, EFFBAERND 5 2T
(RFIFMAR F—LATER (R, EL.194m) ROREFIFHRMELSE F—2o L5 4 287
(F#, EL16.7Tm) ) IIRBEINEV TV I Fa—TI2XvillEhs, EHEK
EfENBEBIMDTHD Z L0 LIRTFIFHERMESE F—2HBOEHEZRRL TRIEL T
W5, XEEERIRER CZERIREIIBESHC L VEHBAIL TS,
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H#h : EPRI Product 1013072, GOTHIC Qualification Report, Figure 16-1
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Hi8 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 16-2
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4.2.2 fRHTET NV

GOTHI C=a— K2k 5 NUPEC #Efsk D /) — FoElET V2K 4-52, [RFIFB AR
R—AEDHEI %R 4-6127R7,

BEVORNREIL, MERECRLEY
DTHREATE EHA,

4-45



K 4-5 NUPEC &8 (Test M-7-1) WGOTHICa— Rk 3d ./ — FHEE57L

BEOVORNREIL, HEREBEICBLE
TOTARTEERA,

4-46



B 46 JRTFHEARES F—LONY v AREREME & ERBITICRT S/ — Fadl
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4.2.3 fRATHER
NUPEC B DO ERMITERETRT,

4231 Test M-7-1 (RF VLA RUGEETHHH V)
(a) HBRGM

Test M-7-1 DRBREH2E 421077, RBRIIARBERTH CORERFEZEEL, K
TIRBHER THOHOAEIRUANY U LEKET S LR, BWEHRAT LA 2EEHX
5, THIREREDOEIBBIC L 2FFMBALT o7, ~Y U LARUEKOKH,
BHBBAT LA DEBZRFIZITo TS, N T ARUVEROKH, BHERAT LA
DEFRIT 30 sy T, ~ U U AORKHITRERBEL D 15 47T 0.03kg/s F THH %
MmsEfenb, LD 15 55H T 0.0kg/s £ THREEZHED SETWD, EROKH TR
56725 30 43T 0.08kg/s 726 0.03kg/s £ THRIHEZBA S ETV5, EABBRATLAIX
30 471 19.4kg/s —EDHKHTH S (B 4-72H),

(b) FEATHER

(1)

(2)

R F IR R A SR E S

GOTHI C=2— FIZ X5 REFIFERMERESOFMEREREZR 4-8ICRRT —F L1k
B9 5, BRFFRMASRENIHREBRBED S 10 5%I1CH 125kPa ETET LD L,
RMCERT B, Zhid. BHBEBRA T LA OEKEBICLDENET L, ~Y v LkiH
2 X 0 IR AN L CTBMREERNE T35 Z L I LA EHETIHBROES
HIRFERR T, ANV T LAROERBBICLDEA ERHRICL 2O THDL EELALNSD,
FRTRER D Th o EEHREBHZ L FRILTRY . BRBRLBFIT—H LTV,

R IR AN 2R IR

FFIFRAAS F— 2 MOBEKIRE LB ZE 4-9107 T, RBERLE LTL, KFF
AR F— A8 ES (EL.19.4m) LRETFIFHEWHAS F—2o Ef 428 (EL16.7Tm) T
ELRECEVEREZTRLTEY, ZOREZIIRKCSCREICEE 5, MIERLL
TR FIFBMAR N— AMIEEMED / — F &R FIFRAAS F— A EETfE ) — FT
OHEFATIEEZFRIC BT 52, RBT— X BOBEEEIHENLRV, L, BITERIT
RBRT—Z IR LTS CREOTHENSBEDS, L L, MITERIIETIFRWESRS F—
L2HOFFETIRE ORHEZLZ BFICTFRIL TRV, a— FIERERZ EUICEE L T
WBHZLEDPHERTE S,
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(3) EFFEMERADNY U LRE (KFREZED)

ERE DD ORHEALE B3 (B 4-312817 5 / — K 21) RUREFFEMER F— A8 (K
4-3IZBIT D/ —F 25) IZBITH~Y U AREORKEELOLEEZ, 4, B 410KV
B 4-11ic77, o, ERRBEBERVIVER TEHONY U LAREICXH L TR 412
[tz g B

AV T AFHERERC L, HHAE (/— K 8) b EFICKRHESh, £0 EEER
(/—F21) 2R TEFFENESE F—28 (/—F25) IC8ET 5. ZOBRICE
W, TBEMKXEO L LR — T DEK[FEERE (/—F 17) THEEhBELC,
I EHFORTFEAEZG (/—F 23) ZE Y EFFEAAS F—28IiIck s
na,

FRFFRMERSR F—AICBWTIEE— bV I ROR T LA I L BHBEANC L Y  fho
2 DDOERK[FEEBRELMEONEARZEE L TRANEL 5, BIRBERELHS (V—F
20 RO 24) PHA—TE (/—F 11 RO 7) ICELEFHIL, ZBREUNY T AICE
5 ERMICEEAEN I CTHREBRKKE (/— F8) ILHUVENEND, EFFENE
28 F—20 A A EEIC A 5 TRRIZZO THERE (/—F 3~6) IZELEZOL,
N—TE (/—F7, 8, 10, 11) (ZHfihird, BOKHTEE L bIZ/ —F81b LR
T5, 20X, BITOHS DRI E XA T LA 2L BBRBESTER S, BFIFRE
WA F— LM TOKRERREOKRBL, iz, RTFEMERO LI L THORERAKE
BEZIIFHAEL TV,

T CIE, B 4-10ICABN A K5 IC, MHEEER (/—F21) O~Y U AREHRK
BRIZH~, 900 B LARE—REAIZRDICHERS L T 5, 900 BERRICE W TIE, Ml End
NV Y LARESBDICELTEY A~V VAREOCE#MAL LTEASIERLEEZOLND,
T, REATIZ/ — F 21 OREOEMITEZE TIERL, TERITREM L 8 LT
~Y U LPREE B/ Nl 2 ERICH D BRIV TR, BT K E D> b _EER K E A~ 2>
5 FRFICBITBEANY TADT NA—LBBNT L5 REHRELATVEHDEEZL
N5, ZODOWEEN—T7 DERIFBEREENT~Y U LBEEH L, BTRKERTEO L
IS ET 5 KE (Wihd XKE 21 O TEICAE) [T\ T, BET S ALV—T7ESE
ABREOBEREA~DO~Y 7 AOSENREDICFHE S, Blh, MRS XE S B
DHRLFTEB~DONY T LAOBHERBRL Y REFHEL TVWDH I L EZFRERL TV S,

B 4-11ZEFIFHEAARE F— L8 0 5 2 FTicRE SN~ ) 7V AREOHAIKER (K
4-4, BELER20ZBR) &, YUHKMBTOGOTHI Ca— Nk iHliEREZRT, &
WBBRA T VAL L DILBENER H Y | R FFEMES F— 28 TiE~ Y U MBS MRE
Sh., RBETRICIZEZSREBEAREL 25, H 4120~ U LAOREDIEEN D
5375 X DI, ETKENC A S e~ U AL, ARBARELZEH L TEFFENE
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#2 F—APIZH|AL, ZZTRF LA RV — b Z7IC L 2EMICL Y | TREITRRETX
H & SHESh BRI RAERERVIMVEREZ TRT 5, 20O L 51T, Blo»b0EKK
H & R TIFRAAER F— A CORKERESRE S & 220 | R FEHAERNERERT 5
BB S, ~) U AIRFFRAZENTE—ICRESND,

GOTHI Ca— FIRFIFEMERENOEXE2EICORZY  BENOEEICES £
TONY U AREORME(LEZ REFICTHI L TR Y | R FFENESRNORE 22 5 TN~
VO LEEE RIFICHERLTWA Z B30 5, BB, BKE THS /— F8IZBIT5
AU 7 APREET, MITEREBIERBRICBVWTERBAELTWS, ZOER E L THEIK
ETHRH SN 2EBIPREB G2 BN EZIOND,

#£ 42 NUPEC #HBE&H (Test M-7-1)

KRBT —2 Test M-7-1
A

R N — L8 ED 139.7 kPa
RPN AR N — LEIRE 66.4 °C
RPN N — LR E 100 %

S IR EE 11 C

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 14 C

F R SR EE 165 °C

pdast vl 30 min
LB D V—7 R AR E
AT A

AT VAR 19.4 kg/s (70 m3/h)
AL A KR 40 C

i HEA R 30 min

AT A R (CEREE) 0.75 mm

AT VvA ) ANAE 21 &
LB SRk IA s K —A80
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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
[ - = =Steam
== Helium
| _.- 7 N (0. 03)
0 5 10 15 20 25
Time (min)

X 47 BHEHAEOTHESRM (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 JFETIFEMEEES (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 49 JRETFHEAAELS F— LAMBETIRE (Test M-7-1) (/—F 25)
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Concentration (-)

0.20

X BB (DJb TSGIEZRER)
+ :#HEBR (F—L4L#D)
— ﬂﬁﬁ%% (le TSGIEZEE)
: BITER (F—LAR)
0. 15¢
0.10r A
0. 00 ¢ X;_x+| | | | | | I
0 300 600 900 1200 1500 1800 2100

B (sec)
K 410 /—F21, /J—F25~Y 7 LABE (Test M-7-1)
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0.20

0. 151

0.10r

Concentration (-)

0. 05

0.00

— EL16.704m
..................... EL16.704m
______ EL16.704m
———— EL16.704m

S— EL19.4m EH8IA(100/D)

EHE1A(100/2)
EHEIA(100/3) (TSt SG KEIE L) il
FHEIA(100/4)
EH#1=(100/5)

20

18

16

14

12

Conceniration (vol%)

300 600 900

1200 1500 1800 2100 2400
e (sec)

(a) FRHTHER

T T T T

T T T T T T T ¥ ¥ !

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

------ EL16.704m
EL16.704m
———— EL16.704m
e EL16.704m

EHf £ (100/2)
EHEE(100/3) (REMr SG KIEE 1) -
EH#l s (100/4)
Bt 4.(100/5)

(b)

Time (min.)
BT — ¥
K 4-11 FEFIFEAELS F—28A~Y 7 LABE (Test M-7-1) (/ — K 25)
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X 412 FEFFRMAESRNESROND 7 LRE (Test M-7-1)
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4232 Test M-4-3 (RFL AR LEVESHED)

4-56 HEVONFIL, FEEREICRLET
DTHEATE A,




DTARATE TR A,

BEVORNEID, MmEREICRLET

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

R — 2

Test M-4-3

eSS
FFIFHEAA SRR N — 2 8ES)
R FIFRNA R F— AR
R F IR N — AR
SRR EE

101kPa (K&JE)
28°C

S (~V U A ROER) HiiH
~Y U AR
AT R
BHAY T A BRRIRE

Jie H HA R

B E

0.027 kg/s
0.33 kg/s
115 °C
30 min

D NV —7 XRG4 A AR K

A71A4

AT VA MR

AT A KR

HHEAR

AT A R (EREE)
AT VA ) ANAH

LB
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K 4-13 JFKFIFEMEIFES (Test M-4-3) (/ — K 25)

PEWCORNEIT. EHEREBICBELETOT
ABRTEEHA,
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K 4-14 JFEFFEMNER F—AHEBATIRE (Test M-4-3)

PEWORNRIT. FEEEBICBELETOT
ABRTEEHA,
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X 4-15 JFFIFHEHESE F—LE8~Y 7 ARE (Test M-4-3)

BEVCONFIT FEREICRLETOT
KEATEEEA,
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X 416 JRTIFRMAESRNEMOND U LRE (Test M-4-3)

4-61

#ECONFE. BERECELETOT
LRTEER A




4.2 4 NUPEC RBRIZBIT B~V U AREORKR
NUPEC #BBRIZBIT 5~V v AREOHEIX., BMEERHNBEZFER LRI a~v /57
A —IZEVBESNTWS, 7Y 73, REDOPREBTAT LA KEDEEEZITIIW
BIEFEPROLN TS, FERREIZOWTIIER 44 (BEXHE20) OBV THD, ~V VA
BREE R R X RRREIT R,
2L, BREUOANY L2 THREPOHRET 2 L0 ) RICBW THEERICER S L/ Test
M-4-3 (Test M-9-2) & Test M-7-1 ORI XE K& UMW XE EEOKXEIZBTH~T 7 LARED
Bz BWT, NV D ARBEOEBICEERENRONZ, Lo T, HARRELIMZIEA~Y
U AREOCREICEEYRIETEREHD EEZOND,

R 44 NV ULABEHBRREIZOWT

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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4241 Test M-7-1ZBF5XE 8 DY 7 AREDZERITONT
NUPEC 358 Test M-7-1 (Z 33\ TREMT X E & OREITIXE] SO~ & AREDOEEO 5 b B
WrXiE (X 8) D~V v ARELEIXE R (Kl 15%) O~Y VARERZHET D L, &
W7 X T8 D 5 2SR X EERIC R TRV, b L IIRBEDOREL 2> TS, Ll
5, Test M-7-1 TiIX 4-17 (&R 20) [RTHRBERDO LB, RABRBALAHE 10 4 (600
) LARED HREETKE (KE 8) DO~V v ARE X HEMIXE LI (KE 15) O~Y 7 LARE
DE L 2o T D, Test M-7-1 Tl 600 PLIRICB W T HRBEMTRE T~ Y 7 AR UEKZ L
THEY (K 4-18 (BB 20)) . HHIXKE LY HRWXE EHO~Y 7 ARENELS 25 LW
5 DITE 2T\, Test M-7-1 (23517 2 Rl KB O J EME A R 72 5 28 %2~ #H & L TUTFHA
HEIND,

a) WHTIXE (XHE 8) O~Y 7 AFRMEIX, ~Y 7 LAROERIBHAEIZEY, Test M-7-1 T
REASBHEZEORBRLE 25720, BTRKEIZEWTIIY 7Y & 7 OBRICERKEEREIC X 5
AEZERLTLEN, RooBER T2, BMcEEZ T 2BROMEICHENH TS
AR H D,

LEEDOLEBY | Test M-7-1 DRUTKEDO~Y 7 LAREIZOWVWTIL, EETXEO~Y 7 AFHHEIO
FREN SRR L THEEICEZENEC TV AREENH D, 22T, K 4 19CHKRE (KE
8) DREBRFER L ARITHE RO BRI E L3 (KE 15) ORBERLEM LEZFHERT,
FRAT R S IR X B (K 15) ICHARTHANY VAREZEDICTFRIL TV DA, RBRER
IZRWT HRBRBIMAE 5 9 % TIIWWTADO~Y 7 ABEOFRE, Z O[5, B XKE (K
H 8) AHEMTXE L& (KE 15) LV ~Y 7ABREREV, SWIRBETHI LRETH L.
TR R L IZIERBEDONY VARE LD LEZOND,

4-63



He flow rate (kg/hr)

(vol %)

-
[-]
=]

Concentration

120

@
o

F =Y
o

o
o

,'—-n._._'_:h‘.

i A
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"
Y
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-~ Comp. 21 1
-=- Comp. 15 |
==~ Comp. 8

Q

A A

Time (min.)

30.0 as.0 40.0

4-17 ~Y 7 LBEE (Test M-7-1)

I I
[ : 30 Error band

0 5 10 15

Time (min.)

20

25 30

4-18 ~VU U LKHE (Test M-7-1)
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Concentration (=)

0.20

a @ 0 o
o % %4
0. 15 kX i
= Y
OO q<
b 4
0. 10k %
OX
.4
XO
><O
*
00 % X :RB (KE®)
x 0 HE2 (KE®)
¢ — BERE (REO®)
0. 00 o 1 1 1 1 1 1 1
0 300 600 900 1200 1500 1800 2100 2400
Effll (sec)

K 4-19 ~Y 7 AREHE (Test M-7-1)
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4242 Test M-4-3 D TEHEEDNY 7 LAREIZOWNT

NUPEC #8& Test M-4-3 IZBWTIIFTRERONY 7 AREIZHA RBERO~Y 7 ARE
BEEHICEWER TH S, K 4201387 7 7050540 il (89 0.32kgls) L#BRL
R— hOEKIRHEGLEME (0.33ke/s) 27T, BITTHARL A — ORI KHELRE
(0.33kgls) ZEMLTW5H, ZD7=HIT, BERICE T HAKBZHEFICEZREL TWD
GOTHIC=a—FTiE, ~J VAREZARIVELFML TS L EbILS,

Test M-4-3 2§ A AHAIRORKRMRERRBR L LT, ~U v AKH, ZXKHE, RUOKHEK
EAS RSl & 72 5Bk Test M-9-2 BMTbh T35, [ 4-21i1c, £EA92ZE) o0 LERHTH
LR FIFRRMNESE F— L8O~ Y U AREZ B 5 &, Test M-4-3 DY 7 ARER S
m< 2o TW5, Test M-9-2 TEHDOEK M EIX 0.33kgls TH Y, Test M-4-3 IZxf LESE L
72GOTHI C=a— FOEN & A CHAKME TH S, £/, Test M-9-2 |% Test M-4-3 L 4]
HRERRR D0, FIENREIIA~Y U AREICKH LABRREENRRWZ LD, BEIAKKED
EOMOBALEBEL, Test M4-3 L LTEMLZGOTHI Ca— FOMEHT & Test M-9-2 D
RBER L LRI HET 5,

MW XE (X 8), AEWTXE f (K 15). RURFIFHMAS M — A8ICI0 1T D AR &
LHRBRER (Test M-4-3, Test M-9-2) & OB A 4-22~[X 4-241T~7 T, MITRERIIA~Y 7 4
PP E SEMICEDICTFRILTWAA, Test M-9-2 L —E+h@mMERD, £/, BEH ST
IZEAETONY VARBEORMELEZBFICTFHILTWS, KIZ, THREBEO~Y 7 AREIC
*f L Test M-9-2 & DB EZ R 4-25177R7, WWTXE &k EEAIEESKEICBWVWTGOTH
I Ca— RIZX A FRBCRMB/NHE & 72> TV AR, BET 2/EH CIXRF2 B iTb
THBKBERTHS, LeB>T, GOTHI Ca— NIHEHRBR L 12D Test M-9-2 12X LK
FIRMBETRNONY U AGHEZBEINCTFRILTWAS LD LHETE 5,

UEIZE Y, Test M-4-3 QN TiZ, REBRFHAHEIC TN S BRSO D, FITRERD Test
M-9-2 L —ETAEATH Y, BEHLFEHIED T TONY 7 LAREORMZELZ BFICTFH
LTWb5Ze2b, GOTHI C=a— FEIRKEMOBHZE K ONY ¥ LAILEEE) 2 8 U5
TETWHEVz 5,

4-66



B 4-21 ~VU U LAREHE: (Test M-4-3, Test M-9-2)

BV ONEIT, MEREICELE
TOTARTEZEEA,
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K 4-22 HHXE (KEE®) ~Y 7 LARE

X 4-23

it X EE (KE®) ~Y 7 LARE

4-68

REVORNEDL, BEBEICRLE
TOTARATEERA,




X 4-24

FRFIFEMER F— 28~ U ARE

4-69

PBEVCORNEIL, FEFEBREICE LE
TOTARTEEEA,




X 4-25 FFFHERAESRNEBONY U LARE (BT : M-4-3, RBER : M-9-2)

4-70

FEHOVWORRFL, MEREICBLETOT
DEATEERA,




4.3 HEEMEEEMRET T NV ORREREY

4.3.1 NUPEC RERFEHT T8 |T D HEM B EBMEET 7T L DRREERRTIZ OV T

NUPEC RERFFIT TIIEL L TURTIFRNESRNOTRE)., JEEMHEMES 2 DILBE NEEZEH 0
a— FFHEIMEZRET 5720, #EH~OBYREIC OV TR X Y Bo@FkfitE o &Y DLM-FM £
FNERERTH, —F. EET T FOBITTIE, BFFEMERATOEEME— b 2%
RICE2EREELREDICAEY, vy MEBEKRBEZ®EDICTRT 572012 X 0 R5FH
RAEMBMEEE 7L (Gido-Koestel 7L L WHEF A ORAEICRF7 7 7 2 & LT[ )
RL?) AT S, ZZTix, NUPECHRBRO 5 LRE T —RA L2 % Test M-7-1 ZXRIT, &
AT o HEHBVMREL ER T 7 PETNL LEBEOBREREBICOVWTHRT 5, 28, Th
SEMRBVRET T UIZOWVWTIT 3.3 2 BICTHRHAT 5,

RFFEMER F—AH0EH, BERAKBERVUANY VAREICOWNWT, X—RF—2
(DLM-FM &5 /)V) &RRE/—RZ (GidoKoestel EF /L NEET LVOBRKIEIRTFT 727 ¥
LU e®Ua) 2. B 426 ~ B 428ICH#T 5. BES — A TRl ~ORERRYE
BERRELSRDZIENDEAMETTHHMICRED, ZOETERIZLOTHTHS, ZHiE, K
FIFEERBRIOBRBIZIIA T LA BRI LEEM e — F 7 BEFEET D8, MIERLVX
BRHI L 725 2 L) BHEEM OBEREBMRZEE T VOB ENHAIICBKE R 5= Th 5, REEIC,
FRFFEENER F— 2O BEKIRERUANY U AREIZOWVWTHET AVEOZERIZ/NIV,
LI EX Y, NUPEC BT TiZ. T 7 > MBI CHV 28EM OREEVEEZET T MICD
WT, XY EEFMEEOREV DLM-FM E7 L2 AV TWA R, KEREOEEER L —7 A
ELTBREND TKEEW LOCA+ECCS AR (BWIBSRAT LA KRS | 123t L TEZED
FEREBTHHILOLEB SIS,

BEVOREIT, BREBICBRLETOT
RBRATEEHA,
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145

— EHREREETI
wre DLM-FNEBMEZE T L

140

135

(kPa)

130
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K 4-26 JFEFIFERHELRES (Test M-7-1, HEEHM B EEETT NVIREr—X)

10

— EERREEETTIL
e DLM-FMERMEZEE FIL

Temperature (°C)

400300 600 900 1200 1500 1800 2100 2400
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X 4-27 JRFFEHEHERSE F—LHBEKIEE (Test M-7-1, #EMBRETT NVRE T —R)




0.20

— EEBMEEETIL
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X 4-28 JFRFIFHEMARE F—LEA~Y 7 LBRE (Test M-7-1, #WEHBYRETT NVRE S —R)



4.4 BMRERBR L OB

ERT T v MBI 2 BEREHE R OGZMEIE TIX Gido-Koestel (B2EX#7) LA (B
EYMR 5) OBRKEICHRTFHELER L 2BHRIEERELERA L TS, Zhit, Y¥BXETLVOR
LT E~DERERNS . EERTFHICERREEREL T L TRARERERESE, ¥
= v MREREZRTFHICGHET 2720 Th 5,

Gido-Koestel E7 /ViZ, XRIC L 2BRUOPHELEOT T a PIZES Bz, #EMERE
BEOHNIC L D EEEEDREZEB L TN\D, 07D, FEEHEET ZAOEET. »ofifidhs
WHBBREICB W THLERAETH S, X7 LA BEIC L) EFFERMERNO BB AT
T3E, YEEH T CEAEROBVANEIC L 2BV ENERSNS, EHT 7 FORITT
i, BICERBEEORERFETFFENAR F— A TAT LA BRS¢ b, ARICK 588
TEEMEE— FAXERI L 25, NHETVICK D FRILEERT —F LOKKER 429127 F, 2D
9 h, EBEITICBOTRLNS A —F1T 101~1083(Wm2-K)DF—F Th v | @BBRER YIck
D W70 2 S LR A BRITIE, BREIRBBLRE40%REICNE 5,

£ 75 PO T, EREF ML 2R ERkc [ R U s L cEgEBRC
REL, Vv FKEBEZEDICGHET S Z L 2BRAL TV, ZHIZEFIFRAZEREN O EH
K[EBEMCREENEC2HMICERIE 2D, 72720, BMEHED VT U A TIER T LA 23
BLTINC I ZEENREN L 252, £/-. REMOFEL 20 . BICRTIFRWAES F—
AEIZ OV TITRER & HEM BBEEIIHNE T 5 Z L b2 DORBIIREN TH 5,

—JF. BEBMaEE T V& L CRoEREE D @\ Diffusion Layer Model FM (DLM-FM) G
OTHIC=—FARIZHNEENL TV (BEEK ), RET ViE, HEMRE DOKREDELLR O
EMREEEOTMEHICBITHIA MOFELEZER TS5 L TTFRIKEZR ES®TW5, X 4-30
2. FEOERICBIT S — by REOEHE L — FORIEES DLM-FM OTFAIEAZ R, %
ML — FOTFRIL, AIEEICHLEWEETERLTEY, 95%U LR E20%DOFHRBEICEEN
TWBZ b, EORBEFMmEIIHZITE,

723, NUPEC RBRIRILICH WV TIL, HWEHMREOBREEVRERE L LT DLM-FM 7 /L %8
ALTW3, 2k, ARBRTIIAT VA GHRXEN L2508, e— b7 e 5HEM LD
BIRZREREOMREEICE 2 2R BITER TE 2 HO TR W=D K@ HEE OV DLM-FM
ETNEBEBRALTE— F U7 BB AI RN S /NS THZ LT, RBNZHRDa—FETL
OFAMEEFET 272D TH 5,

BEVCORNEIT, FXERICBRLETOT
BEATE TR A,
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Predicted Q"/DT (W/m2-K)

Predicted Q"/DT (W/im2-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
11
20%
------ 20%
10
10 100 1000 10000
Measured Q"/AT (W/m?-K)
Hig : EPRI Product 1013072, GOTHIC Qualification Report, Figure 5-42
4-29 PNHESEMEBEROER TR
DLM-FM e UWAI/-1atm
10000 A &  UWArPressurized
X7 e UchidaNrtatm
/ s  Uchida/Air/Pressurized
. 2 o Uchida/Air/1-atm
1000 - <ai o Nusselt Theory
£ L .« COVTR3
2 A . n Debhi
- £ x UWFC
< +  Park
100 e 1:01
o ——— - 20%
# s 8
s
10 -
10 100 1000 10000

Measured Q"/AT (W/im’-K)

Hi84 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 5-40

4-30 DLM-FM 0 EE T #4514
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4.5 BMSRRATAR & DL

a— FRARTICL Y., 1 REBMEICH T 2BITAEL GOTHI C2— FIZ X 58BEOER (F
R, i, B X 28WEM OREZ O TRICK LEEEATbh T\ 5 (B3E I 21), =
iz, PHESEHOREIC—EDCBNELZEL., bONEERE—ELTH2HOTHS, ZOREIC
XV, BUEEM DREBER T 07 7 A VREITEL LTRLNI D, B 431, FHEEERORF
Prig & BIEH ERE R OB AR, BEHEERIIRFICEITEL B LTV,

Zhib. GOTHI Ca— FiIZARAENSEEET NP EUIHEEM N OBMEE LML Z
EBREES T,

- BREE =k =12 Btu/hr—ft-R
- tE#E =cp =0.1 Btu/lbm—R

- BB =p=400. Ibm/ft3

- HEEE=2.in XEEOHE,
- FIHNRE =500. F

- PRRIREE= 200. F

600

0O fzireg
— HERREAR

500

400

Temperature (F)

300

200

olllllllll]llll|ll)l

100

1 1 1 1 1 1 L 1 1 1 1 1 1 1
25 50 75 100

Time (sec)

H84 : EPRI Product 1013072, GOTHIC Qualification Report, Figure 4-8

X 4-31 1 RITBUREET )L L SRR O Bk
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4.6 PAR BHERGE

4.6.1 PAR T X 2 /KFLEEMEREFFAHZ DA A4

KFRAERE & 725 PAR IZoW\W T, RELHHHET 5 KBLEIZHR S MREFEXAGOTHIC
a— NIZEYNTHEAAENTWVWDS Z & Z LA TFICREET 5,

PAR DAKFENIRICE 4 5 HEREFFERIIS 3 5EICTRA LB TH D, RMEFHREZGOT
HICa— FItAAAR, a2— FBHETAIKEOBHAE (ZZCHAELBEEELRELT D)
., BEINSFHFREOMBE CHMMEL LR L, ZOBEENRHDITNEVIEERIEL TV,
T CII—EDOKHEZEE L, TOEARICB T IBERVKEOREILL ENEEERT D, FIXKHE
DKRERE (FHELL) ZEGEHICHEMESE, o2— FTHEIN 3 KFEOEHE & HEEFHERXTE LI
HEE 2T 5, EAZM 1.5bar R 4.0bar IZBWT, GOTHI Ca— Rk 32ARARFHE
FER L MREHRIC L AEOHEE R 4-32 R UK 4-331R 7, fERZHAHOEE L /=B T#1% H
BL7-fER, GOTHI C=2— FIZHAAEN 5 MEREFHEUIERMEIC T L, & 0.3%L ALV D
BRIV BIFICHERLTVWAZ L3R TE., PAR OKELRICET24HRXIGOTHIC=
— FIZEWICHEAZAEN TV S Z EBBRES L7,
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KRFNFEE (k g/h)

KFEMEEE (k g/h)

25 |
=
2
15 |
1
— o— FFHElE
05 B HEedRc L AE
O 1 1 1 L L 1
0 2 4 6 8 10 12 14
KEERE(Vo 1%)
B 4-32 1.5bar (23175 PAR {45 #HE 70 A Zr i B
5
45 |
4 [
35
3
25 |
2 -
a | — o— FFHElE
: B HEEdRICLAE
05
0 L L 1 L L L
0 2 4 6 8 10 12 14

KEREV o 1%)

X 4-33 4.0bar IZ351T 5 PAR M:E il fRAHE A Ak B
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4. FZYMERERR
4.1 EERBIIXT 5L MEMERFE

C O C O =— FOFRFIFE AR EMT M ~OBERAERIED %5, CVIR (Carolina
Virginia Tube Reactor) EEA#HT 2 EN L 7=, CVTR EBR|IRFHEEEH (DBA) %1
L7cHRERBRTHHAY, AIROEY | HE L R DR FIFENAE S~ O E B8 R O H
TRVFFREIIH T DR FIFEAER ORI LTER T 5 7-00RBRT — % & L THRA
T5, ®GL LI2ERT— RS Test3 TH Y, —ERFRMOET L%, HBWERAT LA
ZEB S EPICRKR OB R OCHAMTRIC L D BEEHH 2 BRI Ly —ATh 5,

Fio, R41IC TH) o7 L THESNCEERS L ZOZYMMIRBLTELTT,

#F4-1 BEBS (X SN MERSE

Sag| WL 5 CVTR Test-3 B EE T L

EX T
R F 10 & | G & OB RE X 4-3 t— b7 BREET IV
e B U EAE X 4-4 E— b NEBMEEET L
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4.2 CVTR #kB&
#5213 1969 4512 U.S. Atomic Energy Commission’s Water Reactor Safety Program
—H L L TEmSN, 207 ev=s7 FOBEMIL, CVIR #&MESRZ AW CRERRTF
DELFMICEZEEA TRERIERE/DL Z LiZh o7z, Ref[2])

4.2.1 RERIEE OB

(a) HEINERR
WMARIIEF 27 ) — MUT, ELRERDSH SV Y o FHEEYICEHER F—
L pSETEEIZ > TS, BHHBEEFEREITH 6,400m3 TH 5,

(b) ZRSIEARK M
REBECTHWAERIT, BWERIHIIHIARANEETL VB INS,

(c) HWBIRAT LA
BMAEROBEREBKA T LA 2 A5 L0 DBABBRERD-DICRB SN, R T
LA ) ANIENBRRE N N—TEH LI CEES N TN D,

(d) % {H
CVTR B TITHEMAIRNET) ., AN ERIRE, KHASREEEIRE R & 536
HEnTH5,

4.2.2 FHBRFEM (Test-3)
PR ARZRE S « RRUE
FIHRE AR A BRI 49 27 (C)
EANEERE : 45 (kg/sec)
T RVFHEAFEE : 3X104 (keal/sec)
ARRIEAKTEA : 166.4 (sec)
RINAIRAT LA (EENE L

423 HABRFEFR (Test-3)

B ET] : 1.27 (kglem2G)
e =134 - 163 (sec)
o e 1 : 113 ()

iR E AR - 163 (sec)

4.2.4 fEMTFESR
K 412COCOa— FOFIrET VISR %Z, X 4-2 [T CVTR & A st S O
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R %ZRd, COCO=— FTIE, EFIFRMBRRNEI OB IEA H— ) — N TR
L. £OWNERTER —RfMAKIE G L il O 2 FIZBE L SHENOES, REITH—
Thde L THbLND,

E— h 7 REOBGEETT NV E L TUIMBEERNBHORZFERA L TV 5, 22, AF
T IEEZRE T BIRERRE DR F IR WA R REMFHE TEA L TV S ET L LR
BThD, 2B, BITICBW TSNS L DBVEZEEZ ZBEE T, iRV E LT3, %
2. BHEERE — v 7 F— 220 TRBITRSF AL Z B 312 As Built 7—
ZEFERLTWS,

COCO=z— FERWRIEIT OB REZK 4-3, K 441277, M4-3I173TLD
12, BFFEMERENC DLW TIRITE RN ERER (RAFEWESRREEN) %
EEl>THBLTWD ZERHERTE S, o, RHFEMNESRSNIREIZ W T, ##
P EAREMBAEL THEH L/ CVIR EREBOEHRE S FE > THBE LT
WHZ EPERTE D, ZRIFEERNBHORR E— b7 REOBRZZ B/ L
TWHZEARLTREY, ZHICEVRBRERICH L TE—7ENITH 165 v—7
REEITH 40° F (8920C0) #NFNEOOBEELH/ TS,

> T, S NIARP e — b I RETEET 2 & 5 REFRIIX LT, BM5E
EFNELTEENEHORZHERL/ZCOCO2— RIZX MBI IR FIFRMAESE
R ORFIFREMERNREZmOISFHMEL TV & WR 5,
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# 4-2 CVTR & £ PWR O H 8

CVTR PWR 77> F(GE 1)
&R B B K55 (m3) 6,400 %7 42,000~%9 73,000
HHEERE (kg/sec) 45 #) 85~5
(i 2)
e IS 30,000 % 27,000~1,000
(keal/sec) (7 2)
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4.3 FEREREHT~0 38 A
COCOza—FZ2ERLEERMITTHR LT LER S —F v A XL RN BIRES
ThHY, RCP —/VEOBEIZL Y 1 WGEAM P EFIFRMESRNICHRE S, EFFEE
WABNE, FHEKIEES LT3 RHEEZCOCOa— Rk ) iriihzEf L T\ 5,
NERCRED FEZ2IHT 592 L L TRHEFFERERNOEEYIC L e — v
7R LI TERWZ®, RIEAEITE L TIZ CVTR 8 Test-3 2 BEL TV 5, ZOD
AT 4.2 TR BY  MABRRNICER L —ERMBHSE T, 2OkEe— b7
BRICLVBERDGHSETEY, NEXTIREOMHEIHEL LT, E—F v 720k
HIfF L TV 5 A 278iE N IR A F S L L TS, CVIR RBEEE & i PWR ©
A% 4-2 1T, HAREREIIER PWR X LT 1V/I0 BETH S, MHERRKRER
O R A FHEICHOWTIL, EHEPWR IZBIT 5 T2 HEN N ERELIE OFh b L
FIERETH D, Z0EN, ERBRIEL £ PWR (BT 5 [2XHBI HEBIRELRE) 0%
HFORERBVWTHDLHOD, KT 3 ITRTHAWVWED/HN XV NUPEC RERo 45K
Ref.[3][4D)72 5, COCO=a— F&EH PWR (ICHI1T 5 T8 HERELRE | OFFIF
WM ARREN R ORFIFRMASRNIBE LT 2568 ICANS Z LIIRYTHD LR
B
¥l E— MU REICKIT IBMRBOREN S ITONTL, BMEEET VL LTELE
ANEORXZBEHAT A LT, BHBRENIOWTIEHEY—Z2ELZH 1.6 5 < . BHAES
TSR DU T 40°F (19 20°C) M ICFFli+ 2 Z L 2B L T\ 5, L72A3» T,
CVTR 3B Test-3 TEHUMMAHMR INZCOCOa2— FEEi# PWR O 25BN HER
S| RO FIF MR SRR ST IR T 5 Z L IR YTH S,

CVTR WFERIT ClL, AR EBEEESCE— v 7R E L TREEZERL TV
B, BHEREARCEEZEDICFE L TW5, ZOB@KHEOBE T — b7 RE
DEFHEIMRZEL /NS AL 5 2 LITL 50, B F— A8\ T 7 VA — L BRI
5L, HHERE, HBRELE LI RKREICH L Te— b7 LR DEBEROEIE X
BIZ/ANE L7222 2 L6 BKRFHEBMITEM S 2BMICR2 b0 L BRSNS, LML,
BURZIZL DB EZ/ NS FHITH2ETATHD Z &, S HITITEE PWR OB TIIAHE
MEEEZFELTEHRHEFESCE— MV I7PEBBENEFNNSSRESINDZ D, Eik
PWR OJFEFIFHRMERES ., EFIFEAARNIREZHDICFHlicn s LHlr T 5,

£ (22 HBIRMESR ) ERIT3T 2 AN TldFEs%k 24 B E TOM
fra®EiE L Tk, CVIR EH° NUPEC 8L 0 b REIR L 2500, Ml S o &K
RFIFEMERNOEIEY (e — v 7) LOBMREIZL VERET 5 2 L TRAFERE
ES, BFIFRMERRNIRED LA ZMET 5 L WO BRIIFESRAEZ N ORBIICED
¥ TRkt d 5. L7cd3-> T, CVTR EBRITHT 2 BRIEAIT° NUPEC BROFERNLHEL
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%5 COCO=— FOERFIT~OBAMEZ. REICD- 2B MEHEAFTICH L THH T
E S LHETTE B,

7, COCO=— FIZX2MINIIEFIFEMABER L E— / — F& LR PR MESRE
1, RFFRWERNBESOBIT THL Lo, V—TERRRE 7T MIBWTEH
HEHBAIEETH 5,

UELYD, COCOa— NIZEED 2 RB HERER) ~OERAEEZETD L &bz,
REOBIEROZYMRERICLY E— PV 7 BEEET ARV — b o 7 N EMAE
ETNVORFEPSICOVT S, EHO TR HBHERER] ICERATEL VW25,
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A R~ o1

4 BIZCHRLE-ERFAT 2B EZ, COCOa—FTH 77 L LIEPEBEORHENE
(ZDOWTIE, FRED#E) TH D,

M & OBYRZEIZHOWTUXMEENEORZAWVWS Z & T, BMaERA/ NS AL &
MTE, FHMEEETH 5 R FIFHEMAESRE N R VR FIFEAERENIREZ & Ol TcE 2 2
LR S T,

UTFiZBNTiE, COCO=— FERWTHHlZ Ei§ 2 BEHER L —7 ATV THHE
FEORAR NEEEFRIEORANL, LROFRENIDBEDL I REELEZ DNEBEEL
fTo7

5.1 NS OEY BNTHOWT GEMIZOMRA)

COCOz=— FRHEAINAEEHEW S — 7 » ATIFDEER bR ICE T 5 22 7E )
BIREL (RCP —/ LOCA) | Th5D, AERTIE., 1 RGEAMR T —AhbED 1K
WHAMRAVHBREEL, WAWVICHEWEERR O R VXOBMAEL D0, BFFRAES
NOE— 72X BBREICEY, EHOROFHTIBED LA IH SN D, #-T, 1
KENPODOHHEERER OMHT RV XRE LR FIFRAESRNE — o 22 X 5 RE
NEELRYEBELZ LAY, COCOa—FTiE7 7 MEEMTI=— K THHM—-RELA
P5a— FCHEINIHHERRERVBEH- RV FRELEARMAE L LTEHER, RFF
BB BADOE— F 7 BRE— bV REDGEEREEZ /NS RE (BEEANEHOK
ZEH) 752 & T, RAFENERENRORFIFEHESNIREZ®SOICFHET 22 &
BTED,

5.2 RN S OB T MZHNWT GEIRESHRIEOEL L)
AERIIBTHEREESREL LTI, RFFEWERENSEBEREAECERFLE
BRI, MARERERT = v MOBKEER L TRWERRN B ARG HEIC L 0 RFFEREH
BHRENROFEFFEMRBRNEED EF2W61T22 L THLH2, EmERENICE=ET
HE T RERABRNRH 5720, RN SHEEESRECEELEZD Z LiFRW,
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B 3K

[1] =ZPWRFEFIFEMARNEFMAFNT Fi, MHINES-1016,200 =#®ET¥ FA12
F

[2] R.C.Schmitt, et al., “Simulated Design Basic Accident Tests of The Carolinas Virginia

Tube Reactor Containment®, TID-4500, Dec. 1970

8] WEEAN FEFHBEELNTHEME, F RN ESREEEEIERR AR A R -
REeZHHAR (REABRRER) ., Fl5F3 A GEARER)

[4] WSIATEOEAN RFHLZEAEEE MEEAN R OREDIRE) . ARS8
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W2 CVTR Test-3 HIEREIZHOWT

CVIR AR TIX., 4 VFTOBRLI@SMEBICREHZRE L CREREZERL T\ 5.
(Ref.[2])

11X 2-112 4 FHTICORPEMEE COCO=— RTOMITEET T, Test-3 W CITHBMERRD
EICEEAREHH L WA, EHMOBENE 2T WRAIZH D, BHHERICE T
BB bNEZER—ARDOBREZENIEE T 52 L CTHMORE D LR LTV A3 —ICRE 511X
T TUVRLY,

—J, COCOa— RTIIfTiEREZ 1 /— FTH S 7o, BHSNIREIXREEO IR E
L72%, COCO=— FIC X DMFHTHRER & BRI R A i+ 5 72 0ic, AR RO FEATFHL
oo FEIREE OB S EITRIEICT T

ZOYHREE & H#E L TC O C O z2— FOMITHERIZESMIT IR 7 » TR O OIRE 42 T-#l
LTWDZ LN, £RMENNEREREOR kM E SR EMECHEA L TV 2 YsEET
N (BIENHOR) ZEZITHRBREREEOICTRITESLNR 5,

Rk, AR CIIRIRAREZRMAERO LT L TWa7z), BEZEIC X 25hE88E Z vz
SVWRRTH B LEZ LN, PWR 7F > MZEIT 5 SBO B RCP +—/L LOCA DHS Tidkk
RO FEICEIRO 2 MRS B S, ARPEEZEIC L > TR FIFEAAS LIt %
EEZEZOLNDTID, Test-3 DL D RIEVWERICKRIT AHERBESMIELRZNLEEZ LR S,

7B 2-1 CVTR Test-3 #IEIRE & COCO = — R DTSR O Hg

FEBAV ONZIE, B TR L
525 ETOTHRATEZEA,




< EEJREDOR M E>
FRER (FWS) OEYFEHOTER 2 HEROPHES & LT, HEYFEMOKELZRD T, FRIE
ROBPYAEFIS CeEA 2T CERELRH L,

L XV T XV + L X+ xT,

Tomg = LAGIGTY
Vi : JIE /1 O 492 (K5
T : BIER 1 CRIT DHERE
b2 /
f Q:umﬁfjj | “uﬂﬂﬂl Vi
>, b B P T
| a?:‘;a u?: =l L
Lt !
R < | OPERATING REGION :_. _______ :
| EhrEa g, 4 i/ ;Mol Liner
= | P
anrullnu IFllmr s

EL - 328

o 1 AR m Ts

INTERMEDIATE REGION

3 [EE A

4 2-2 FHREREHO D OEMEX S
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w3 NUPEC#EER (M-3 U —X) {2\ T

(DR HRBEETHE (NUPEC) (28 THIFN 62 A~k 4 45 (S S 7z aTiktE»
AWESA - IREZFHRBE TH Y | JFOBEEHERREC BT 2 RWESRNKEORE S LR
EEB R OB RNKEORBEZT 2 BT 5 L & b, MEEKEIC L 2 KE RS
RSO THERR L. 7B A RN OB MM E OMEREOIER 22 & DN M A SR Ot
FERSREMR R DR 2TV, BMARORESMHICOVTRANFIMEZER L LD TH 5,

—HORBOP T, BABEBNIIKEZOAZHE L-RBAER S TEY M3
—X), TITEHIORBEREZBML TCOCOa— FOEKBHT~OBEHADOZ 4 MEIZ>
WTHERT 5,

<HBROWE>

(1) KA
BRI N 7A AN —TPWR D VA BETHY 4V —THYOREHEE ST
B0, HHEERT 1,300m3 TH5H, X 31 1CHABRHOMER 2 ~7 (Ref.l4]),

(2) ARKpLAER
Bl B R O U R R A R A T O AR KRR 2 52T TV B,

(3) BHHIZfH
FHTIREE, EH, BHASRERRE, KEBEmEESFHE SN TWS, EHZXHERH
FEHBRBMPTHLZ 6 F—LAHOENEZRELTHUEL TW5H, KEEERIRE
ROZERIREIIREC L VFRIL TV 2,

<HEBEMHE M3 Y—X) >
KRR L DB BNHRERRR L LT, BAEBRNIIKERROARZHRASHET,
& XEWNIRE S, EHEHRIZERL T\ 5,
M-3-1~4 OZFRBREM A K 3-1 1T (Ref.[4]).

<HBHER M3 U—X) >
RBER LM 3-2~5 IT7T Refl3]), F—AHREO—EHIZO>WTEEO® SLEIZS
WTIRESFHEI SN TVER, WTFhORBRIZEWTE F—ABIC oW TIRSRIEME CHEE
RIREAITFEO bV, ITHEBEAKERIC LD BHESAERSEEL TED,. F—A5
IZBWTRERBIL L T nEEZRLTWS,

< COCOzx— FOEHMIr~Ow@ A >
AREBRIIKEROKHE L L TEKO 2B HERESR| B4 L LEENLED b
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DIRWFRHEICBWTRREZZER L TW5, ARBRFER?L S F—ABICBWTIAERIRER
BILITZED LTV, LEedi-oT, AREDO L 5 I/ WA WVEIZE VTG R F IR
BEEN R OREFIFRARSENIBE LT 258 R FIREAERNZ 1 / — FTERET
HCOCOa—FERAWAZ LEIZUTHDHEVRD,

1% 3-1 NUPEC RBRORBELRH (M3 U —X)

Run No. | iAW) IRER H L tEaaee B
iR (C) Tk ] IR H
(kg/sec) (min) (€) (m3)
M-3-1 =i 0.08 30 105 SG IL—T=E 1,300
TR RS
M-3-2 =R 0.33 30 128 SG L—T7=
TR LR
M-3-3 82 033 30 130 SG L—T7=E
TR LR
M-3-4 =HiR 0.33 30 128 MEZEE L
Hwy
(B%&) £| #50C # 85~5 - #1300 SG V—7=E | # 42,000~
% PWR (A HZHD (1 R AEA T &b #1 73,000
(F1) (FE2) 1)

(FE1) k&2, 3, 4N—70 2ZHBHBEIREELES | (21T 5 MBI 5 K ORRITHE £
(i£2) NUPEC RBRIZBT 2KEKIHHEAZEZEROREIZHRE L-BE. £ 19~3ka/sec
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ft¥ 3-2 NUPEC iz (M-3-1) RABFEFE

1% 3-3 NUPEC % (M-3-2) RBEEE

PV O NAE L. FEAFEE (Ref. [3]) ONE TT O T

TEER A,
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121 3-4 NUPEC # B (M-3-3) RABriER

1% 3-5 NUPEC % (M-3-4) RBEEE

OO L, FEABREE (Ref. [3]) DNE T D TR

TEEHA,
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