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4.5

PKL/F1. 1 3Bk

(1) PKL/FL.1 SABREEE

PKL ABRERE " OB A 4-40127" 3, PKL RBREEE L, EXHS 1, 300MW & 7254 V—
PWR (Philippsburg2 5#%) o 1/145 DZEE TH 5., ROSA/LSTF RERZEE L Rk, EE MO
SIIEFLRAAT—NLTHY, BRBREOFKE (BH) OFENPXET 2 REIZEENZ OV T
ERLRAELRD,

F1. 1 3B, /MlT LOCA & ZHICHED BARBROFEILE L ZRITHEIFLDY 7T v 7 Al
Hl, EOICEDRICERT HERRFAER 2 KGHRBHIGHOERE FRIEICL 5 1 KGHRR
JEL ZITHES BRABROEE AR E LIcRBRTH 5, /MElr LOCA BRAEL, 1 KRGHROD
FREKEPBOTE L, FOLMTRA LERIDEIRBAR 2 KGEHZROGBH BE) 12L&
K[BAERCBEENTHHINERE TS, WbWwa ) 77 v 7 REROREBREL S, V7T v7
AEEIC £ 0, R B AERGEE OMRIEMN CEME Lo GEM RERBARE D RIEE ICEET 5.
1 RGERHPBE L TR A L, ECCS ARV AZ LES & 1 IRIGEROFRFKE
PEML, LA THRBRILEET 5. RBREHELE 48177,

(2) PKL/F1.1 3ABRGAMF & 4% PUR D LL#g

#£ 4-9I1Z PKL & 4 V—7 PWR OH# %R, PKL RBREEBIIEAESHS 4. 5MPa D7-%, PR
DEEESTH S 15. 5MPa 726 OFRBNIBEE TE 22\, £D®D, a T4 va=v 7T xz—
REFEIND OB X VRO 7 = —XIZTEMBTOR 4. 5MPa TORKE (BRABROELE, V75
v 7 ZGH, RIBEAFHORREDOEK) 2BEL, OBLUEDOT R b7 = —X(TTHK 4. 5MPa
LB (BIF) ORiE GERFEAR 2 KBHZROMEHIGE], ECCS HK, BABWROEIRE) L
5, —8,000 BIZAKIRMIBLE DOREETIC X 2 mAMTH BB L, &< OMILE RBERIREIHE
g 573, $9—6,000 ICIZTHEAM ORBD O BRBRNL—BLT L, V77 v 7 REHERE
IZEBET 5, NOPRRTERRRBAR 2ZRGAROGHAZMEGL, 1 KRGERBEIZLS ECCS
HEAROEIMIEY, FREFFEKAS ERZBALEL, #95,000 HTEHABRILEET S,

(3) PKL/F1. 1 BRERAZAT DARAT M

RBETICAWE ) —T 4 Y 7R%EE 4-41~H 4-BI107 T, ARBRITFLOE— T v 7
EFBHLIEERTIIENZD, FLD /) — FHEIIERBETO ) —T 1« 7 X 0V, RBRHIE &
BOEBTDIT, BRBARGEAEICONT 3RDEHEE L TV A0, AMERFERNT CIIER%
ABEAE TORY—RBNIZEE TRV, BV, %72, RBREBORE I,
SHNC L/D R E W=, BREOHZENIMNA RoTWVS,

RERARAT O R A2 LT ITRT,

WL A —T 2 ERFEHL Lz
2 WIHHRFEHIGHFFD 1 IRGHROBEDR LR T 5720, RRBAER 2KNEHEE
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REMEE Lz (2RBHRD L OBEM HH O S EHERR, D S EEIIARER Tl £
L7avy)

BETREICHOW T, 1RGHROREKE, BELRRLEDELD, RBRT—F LR
UMEATET 2 X0 ICEREMEL L, FEE2RE L. (BETREOZ YRR, TE»S
AP ARER TIEEM L 22)

(4) PKL/F1. 1 SRERAEFAT DREHTHRE R

M-RELAP5 =— RIZ & % F1. 1 BRZ I L 1T R 2 4-44 OL— 7 E) KR TOE 4-45 (R
FHFEAKRNAL) , B 4-46 (1 RBERES) , B 4-47 (EEF 1L F LKIR), X 4-48~( 4-51 (SI
&) (Rt B 4-44ITREND LBV, MRELAPS 2 — RIZHABREER OV 77 v 7 2
HEE CON—THREBERCEBRBREEO Y A I v V2 EENHEET S, /-, K 4-4510RX
ha LBy, BRBREEROF LKIZES), BABREBSREICHES FOKE EFOZE 2T
ETN5, SHIZHE 4-46, B 4-4TITRTE BV, 2REHROBHRIBENZ L 5 1 RGHFZR OB
JEXE), BURBZEESEECTE TV, Zhuk, a— FEBEFICESBIEL, ECCS » 6 DiEkE
g, RIRLER 2ROARAGHOBEIZHES 1 RBARDBERWEHDEKT, 2L T, FRFF
1 RGHRNOREKDHZ BN TR TE 27D THD, B 4-48~[K 4-511TR-T L B0, SI
MECOVWTHRBEETETWVS,

(6) BAMRMEDOTRHENS
HABRMEDO AT SIIH 4-44ITR S5 LBV, £ 20%EKFFME & 725, M-RELAPS = —
FCIXRESBRFFM L 2> TWE7D, FLhbRET HHREMNF CHA, M-RELAPS a—
RO MR & B LUEEOFELHOBEAB WA UIFLHOZ A ) 7T o 3@ 25, LrL,
HABERRES MR T TWIUE, FOITEHI RNV ERGE, BlREBIc L v hHTE 5,
¥, RRRAERCEE OBRRERIIH NEET OF LREBEBLREAT 50IC+H5TH L7129,
HAER COFLNLIET ZRER (MEEF O %) 13, ARBLERNOTESEMR, —
BIZhnb 5T, MREXHRRRE, BEVEREICL Y +IcRRTE S, 20k, ERORE
PSS, ABIRERERLEL LTH, GEEANTHIICBMREL, GEAFHOOKERIZ2K
DT A=KERETHBIRESND, BIBER T2RAOWEKIZEZ SN LHBEITED LW
72, 1RGAROBEOK/NMIIFIKE L KFEETHFELOGENITHERF SN S,

6) V7 7y 7 AGHO@ERME

M-RELAP5 =— RTiZV 77 v 7 ARVBERBRICOWVT, 1 RGEAROERAKBOBEDIC X
ZEAMWROELE, 1 RS 2RA[~DEEIZL S S6 1 KA TOEEE & OEEREK DR L ~D
BTEHET ALY, V77 vy 7 ABHAZEINEERETHZLICXVHET IR TE
%,
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EERr— L TDY 7T v 7 AGH~D M-RELAPS =1 — R D@ HMEIZ W T, LUFiziEk 4 5,
1 RGHEZRDOFRAKE, RORFIFASRHNORAEKERIZEV Y 75 v 7 RAGHORELEDFEN E
£5, iz, V77 v/ ARBIIFLTRET IETE, RRREBRTORBRUOEHENEEL
%5,

U777 ARHREBIIFLRARRE L RRRBAERTORBEDONT V ATKEFET 05, &
REAATICE Y, 2RBEHROEHIGENZ L2 1 KGHROBEES), BIEXHNEE X5
LEMRBLTNWAED, BIRRABTORMRIIRZUTHD, 72, FLTRATIAREIIH
BEKET 50, ERMEIT CILEY e RERE TV ERET D,

EHIZ, 1 REHARZROEREKEIT 1 REHEZD S OBEM OH L ZREATRED AT VAT
RED. 1 ROEARPOOHEAM OKHITRBRAENT I THYUELRE L TR, ERBITTO
ECCS EARMBEIZOWTITEARHEZ EUICRET S LICX W EEETE 5,

LER-T, V77 v 7 ABHANBWTEEL RABRIIOWTUTEYZANBREEZ LTV
By, XUTRBRAENT I TR UM 2R L TV A7, M-RELAPS 2— RIZEHKEPIR OV 77 v 7 &
MEANCEMATE %,

V77 v 7 RBHTORE—RIFLEHORIZPKL O X 5 /NS RFLTITHER TE 22U,
4.4.3(4) 1B L= BV, ROSA REBRTIX, V—F L — AL TOBBMAEREDHOEKERC,
DTORE—RGHPER LN, 3.3.2(DICEH L7 & BV, M-RELAP5 =2 — K Tldgt R AECL-U0
Look-up Table 2835 Z LItk W, REY—RFLGHPEFEETSHEETH, e— T v 7%
g TE 5,

LAt X Y, M-RELAP5 =1— R{3/Mii LOCA £ DEEE B F#EIC X % 2 RGERAHIHEIZ B
T, FLAMLOEIEZSE), RUCBARBROBEAZEE TE LI L 2R L,
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# 48 FLIRBa T4 a=r 72— XRNTF R T xz— RGO EM

AT L T T —

> A b7 = — XEthEE

= KBARERE (t=-8, 730 ) (t=0)

2,370 kg 1,280 kg = 57%*
|| R EREE % 20 (55, NEBIH 30 ke)
o | EA 4. 15MPa 3.9 MPa
% JELH O I IR EE 249 C 249 °C
5 FEoHnY7 27—V E 4 K 0K
= MEZR G HMHRE 249 C 249 C

INEZRAKAL 3.0 m 0.9 m
TRENS 40—t BRER AN—T L HLIERARL
5 FERIEN 28.3 bar 37.3 bar
% F SR 231 C 246 °C
= 27 7R KL 12.2 m 12
| KK 110~120 °C 110~120 °C
¥ 100% = 2, 250kg

ZOEEIIFEEE T09%g/m® (BEIA 72 PWR B F EERRFOME) & L TPKLEBO 1 IRGEIRZE

JERRKNLT.5m £ Til-TETH S,

% 4-9 PKL - PWR (Dlilﬁﬁ
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Max. power



¥ 4-41 PKL/F1.1R&BEfTD ) —F 4 7K (RvEAH)

BEVWORNEIL, BEEEICRL
ETOTAATEERA,
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X 4-42 PKL/Fl. 1 RBEFD ) —F 1 7K (WL —7)

BBV ORNEF L, FEEREICREL
ETOTARTEEEA,
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X 4-43 PKL/FL. 1 RBREHD /) —F 1 7K (er—7)

PV ORNEFIL, FEFEEEICEL
FTOTARTEERA,
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Mass Flow Rate (kg/s)

Collapsed Liquid Level (m)

—— Test Data
—— M-RELAPS
4 L
2 WRMIERLS BB
HAMERET
R B ‘
2— llllllllllll
# 20%iB I FFA
0_
ﬁ:w?47327y71—f > ?zbf;—f >
" %OOO -8000 -4000 0 4000 8000 12000
Time (s)
E 4-44 N—TFEE
14
—— Test Data
121 —— M-RELAP5
10t
8 L
6 et
4 L
2 L
‘:y?4va:y¢7x—ﬁ T FTAPTz—X "
—18000 -8000 -4000 0 4000 8000 12000
Time (s)
X 4-45 JFFHFKAL
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Pressure (MPa)

Temperature (K)

X 4-47 EEF LT LKIE
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12000

5
I —— Test Data
I —— M-RELAP5
4_
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1
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X 4-46 1 REEMES
600
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500l —— M-RELAP5
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Time (s)



Mass Flow Rate (kg/s)

Mass Flow Rate (kg/s)

0.20
0.15} f/’ - \——w\u:
0.10!
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— Test Data

I —— M-RELAP5
0. . . . . .
3000 8000 -4000 0 4000 8000 12000

Time (s)
X 4-48 SI{HE (L—71)
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[ —— M-RELAP5S
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Time (s)
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Mass Flow Rate (kg/s)

Mass Flow Rate (kg/s)

Time (s)
X 4-51 SI{HE (—74)
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4.6 LOFT Bk
4.6.1 LOFT RBHI=
LOFT (Loss of Fluid Test) PBREZEENI, B PR IZ31T 2R OB ER O EEHEE K
BV AT LGEEBERET 2O SN TE Y, BRBERIF L EZ AT 2ME—OBUK /1B EE
BThHo, RBREBIZ, 5 00FELITUATANOERENTEY, ThEThEBEDOI R
7 DEBDORE R OGCEA TRe R RS RB I TV 5, TV AT A, (a) RFIFASR,
(b) 1 kGEHRBEEL—T, (o) 1 KEHRBKINL—T, (d) BHfoLTo—FooH 7L yy
avk, (o) FEAFLGHTR (BE, ®ES2R/RK EER2E) ThD,
LOFT RBREEREIL, 1976 £ 5 1985 AEDfH, KE INEL (B INL) (2 X » TEE 7z, LOFT
REBREBIINENRALV—TPRZEELI-LOTHY, BB/ HAKZRERSIICLTVS,
i, EARNRESORBREMAIL, EMPRHEYTHD, LOFT RBREBZK 4-5217R7,

Intact loop Broken loop
e

INEL-LP-02:8 1505

[¥ 4-52 LOFT #BEriEEX
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4.6.2 LOFT RERAEITD / — F4H|

LOFT L6-1 sRBRAEAT I OF LOFT L9-3 RERMEMT D / — FHENZ W TIE, BE R [44]icHET T
LDELTEY, B2EM44]D /) — FHENL, LOFT RBEBOMHEEOSHET — ¥ 2 HITE
RENTEY, %< OFFFEHEEAS LOFT RBRER{#E &2 A\ o8k & O BT O X— R L LT 5,
7elE L, BREABROMERICONWTIEL, BREEBRFIA T U Motk 1 KGHM DRZRIC
X BMEZAM ZEBUCER Y ] 5 7=DI2, BEBR[4] L0 bFEMICRBILTWD, 172, ME
2R LR OLEEFO T, EREITICBT 2BV ERLL, ENERGHL L TEELZ
RELE1OD /) —FTHEELTWA, 2k, MERER LAHDIWVITELFBMEHTEH LD
BRBICBOVTE, 1 RGHAMIZERRE LT IR0, IHTRIIEEICERE LW
DTHDH, ZOBFODOZLHEICONTIE, 4.8. 28 TEET S,

LOFT L6-1 RABRARMT KUY LOFT L9-3 RERFEMTICAVZ ) — R A K 4-531T7 7,
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4.6.3 LOFT L6-1 SRERAZAT
(1) LOFT L6-1 RABRIEE
LOFT L6-1 #BRIZ, EARKHEFRZFALTZZLICXVAROELZERT S, AMOELIZ
SV 1 KREGEHMEDDR ERT L0000, MERATVA{EEIEFEFFE N o 72k v, EHER
Il S, TO%, BE LIREBICBITT 5, LOFT L6-1 RBROZ A L —F v A%RK 4-10

IZRd,

(2) LOFT L6-1 BBRAFMT DARMT I
BRALEZ —7T 4 7134.6. 21 L THY, K 4-53127-7 T LB THDH, LOFTL6-1 AR
R DTSRI DWW T, BLTFICRT,
FFFEED, 1RGEMES, 2WRGHZREN, 1 RGAMBEEFOT T MIEREIL,
REBRESORBBBEATOT 7 MRIEL LTz,
HAELEHFIZONWTIL, RBRBEEDFI A L — T RAITESEHER LT,
BHEF, MEBAT VA, MER/E —FEORMBEEKROHBEH T HHEFOREMEICOWV
TIXLOFT RBEBOMAREOT —FICE SR L=,
BOEMBERE, Ry 7 I7REESE0/37 2A—%1%, LOFT RBEBEOHHFEOT —F 12K
DEMEHE LT,

(3) LOFT L6-1 BREBRARAT DAFATHE R

FEFFEES, 1 REAMEIRANRE, MESRES, MEIFAOMKE U2 KRAES O HEISER %
B 4-54~[X] 4-581Z7~"7,

ARTOEEITHEVIRERNMET T 52 210k 0 1 REHMIREN LR L, 1 KEGEEM O
SRICE DIERA P —DIc LY, MERRBH~OMEIBTAESTRA LMESIAMS ERT 5,
KL EFITHEWTAE B EM SN D Z LI X VMERENR LR TS, Lizido> T, MERKA
BRUOMERENOREZ2RBRBERLUBT I Lk v, EERR TH HMESRAKMELR UM
JE#S RUREVE T OFEMERE S ERR T& 5, |/ 4-56 KU 4-57IZ7"§ & 912, NMESRENZEE)
BROMESRKZEE L, FEOHA»ORBERLENTERTHZ L RHEBLTND I LMD,
EEEEBSPERSNTWD EWR, / — FRER 2 REET V2 ED T INEROTET V
DEUHEIRINTZE VLB,

F7o, 2RGBHARTIE, BROTNIGER SN D720, 2REHMIBEN LR, R LEKH
AR 2ERMENTERT S, 2WEHBIREZIT 1 ROHAPHRE L 1 RHA - 2 KRAIOBYRZEIC
XOREDED, 1 RGHAMBE L 2RMEADOISELZRBER KT A LICLY, EEH
B ThHD1HRMA - 2RAOBURZOEERMERESHER TE 2, K 455K VK 4-58I27°"F X 91T,
1 RIGEIFHREE R OFRRRBARR 2 RAES 28, ESOH»ORBER L ENLKRTHZ LR
KHEBLTWDZ L2b, 1KRAl - 2RAOBMEZEZHPEETE TRY, BRRRBESFOLEIE
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BUREETTNERHE L VLD,

(4) MEBBEVERZRERICRBITHIEERRORMHENS

LOFT L6-1 3BRAZHT L, M-RELAPS == — R 1 RIGHIZROMER, IERICIT 5, MESRD /
— FREIR V2 HEET L, TRCERREBROGRAEREETT VIIZYTHY, F4 @O
FRENSIFTNRBREL AN EEZEXIBND, £IT, ITNOLDOETLVOREN S Z 1 REGEHAME
HFME~SERT S 2L 2EBAT, TRHLDEFTAORENE & LTI, SWHBRS LM L&
BTHD 1 RBAMEH RO 1 KGHMBERICEEEET 5 1 RKGEAPHRE I3 5 RiEd
L LCEHET S,

1 WS HPHRE Z8 R OINESRENZEEL, B 455Kk 0K 4-561277 & 512, £hthiiia
+27C, *0.2MPa DN TRBHERL—HLTWHZ Lhb, ZI T, ZOX2CRUVE0. 2MPa
Z 1 IRGHZROME, MERFIZE T D M-RELAPS 22— FOARFENE L$5, 28, REMNICED
PESEMARAT I8 3 5 ARED S 11X, 4.6. 4 HilZRT LOFT L9-3 RBRMBIT b E 2 THET 5.
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RS (MW)

#£ 4-10 LOFT L6-1 REBROEEF A L —F R

ey |
FEXI RSP IEBRA 0f
MESR e —Z =1k #16 %
INESE 2 7 L A {E8) ¥I9®
FERKMGEFAES AL ¥12 8
FRFIER) 7 22 #
v — 27 1 Wi M EHEE 228
FAERRMEFE B % 27 #
MESFAZ 1V A{&E1E 130 #
IESREE e — % (E8) %133 fb
FARR T EFEF A ¥41 %
FARK G ERAEFB 191 %
FARKGERAE A #1104 7
FRATRE T 200
50 .
—— M-RELAP5
- - - LOFT L6-1
40
30 —\\
20
10
0 N ik e T S g " - ke n " .y i
0 50 100 150

e (8)

X 4-54 LOFT L6-1 ABRICBITAFRFIFHA

1-114



580

—— M-RELAP5
--------- M-RELAPS5 (% 2K)
- —- LOFT L6-1

o270

560 R Mo

IREGEHMEIRAREE (K)

550

540
0 50 100 150 200
Rl (7))

X 4-55 LOFT L6-1 RBRIZBIT 5 1 WLHIM & infliE !

17

—— M-RELAP5
......... M-RELAP5 (£0. 2MPa)
- - - LOFT L6-1

"'J PO Sl o amiameers N

A L VST I

MEZRES] (MPa)

14

130 20 100 150 200

Wil (8))

X 4-56 LOFT L6-1 RBEIZI51T DINERRES

' LOFT RBRD 1 WGHMBREORIET — Z IIRFFRENBE T TS Z &b, ETERICH BFERHLE
NEZELTWD,
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IEZRAAL (m)

50 100 150 200
i (BD)

X 4-57 LOFT L6-1 3BRIZII1T B INESFAKAL

2MMIES] (MPa)

—— M-RELAP5
- - - LOFT L6-1
\
\/,/_\/(’,,‘47' R
y
kY
50 100 150 200

FfEl (7))
4-58 LOFT L6-1 RBRITEIT 5 2 RAIES
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4.6.4 LOFT L9-3 SRERAZAT
(1) LOFT L9-3 REEE
LOFT L9-3 BRBRUNL, FARAKR L T R o FIFHZ LT LY FRAFEROELREZEHR LTS,
FRAREOERICLY, 1KGHAMEARLERTZ2H00, FFFER) v FIIREBHE LTE
D, 1LIRBEAPNRED LRI T, BIBERORAEKBED LT (FEBifaK b RB 5
B CIIRER), TOREIBEBRBRFIAT Y MIESLEYD, 1 KGHRIERREH LS
IZELP, MERER LR, REFVHL 2L TILREAROES LR IIMEI S5, RERAE
BRIAT U MNEEND, BRFFHAIEEMIC L 2RSERBESHRICLD, BREERLVET
B L TWERE LIREBICBITT B, LOFT L9-3 RBRD ¥ A AL —F VA &ER 4-11ITFRT,

(2) LOFT L9-3 RABRARMT DRI

LOFT L9-3 MBRARIT DA RIFIZOWNT, LUTICTT,

FFFEHD, 1RGHAMES, 2REGEEARES, 1 RGAMBEEOT 7 2 FIHIREIZ,
RBRMEFORBRBIGATIOT T - MRIEBE LTz,
HELEHEITONWTIE, RBREFOI A AV —F U R ESEHEgE L,

EFEF, MERAT LA, NERE —FZEORMERR O EBHEE T 2R OREMIZON
T LOFT RBREBOHREBOT —F ITESXEE L=,

IERFED LR OLLF OBEAITET /VITIE, Henry-Fauske EFAEZERL, FOAR
IZ2WTiX, Henry-Fauske ET7 NV ZHAWEHESOKEREATMHEKHEORGFEELRS
XOICHFOROEREED, FEIFREFICECTHRAT L ) ITEEL L,

LOFT L9-3 ABRAER 2 8 L 7= M-RELAPS 21— FOZUMMERR D BHAIE, BKIRBERICBIT
% 2 RMAKMZEA - RTAT T PEROLIRMA - 2 R[OBYRZECIESR I 1T 2 [IREAEF
i, AL R OBHM BB L W EERROZ Y AR TS L 2EAME LTS,
LOFT L9-3 BRI IV TIE, RBERLOHBIC LY NS EEREOZYMEZE I
R T D70, BEMBERRENFA—F L THOZRE TS L L, 2B, F
v 7 T REE OBEMBERBLUN DT 2 —#X, LOFT RBEBOAFEEDOT —F I
EOZEE LT,

(3) LOFT L9-3 BRBRAFMT D FEATHE
FEATRE R L B & OB A 4-59~[ 4-63IT7~77,
FRAFEROERITHEVBREEREAVETTHZ &L L RKGHBHRER LR L, ERA
=TT LY, MEFERREHA~OEIRRAETA UINEZFAAMDS EFT 5, AL EFIZFEVR
FERBEMT D Z L VMEREABR LA TS, 20%, BXRBEBERFZAT Y MIEVA
WICBBRERENMMET 3 5720, MESKAMLA E I LR UMNESRITRAK L 720 1 RGHM 3K
e LTHEbEh S,
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B 4-60K% U 4-611Z~ 3 MNESREN K OMESKALZEE ) D, MESRA P — PREDTAHER
[EREC L BDMESRED EEPEEETE TWAH Z 00, MERRKIE L2 EET 5 2fikET
MIZEENZ B,

%72, M-RELAP5 =1— RZ& AV /= LOFT L9-3 BERARHTIZ IS T HIESRH b OMAEM I, N
JERRED LA R OERLF OB/ — FICREPEET 5 £ CIREIMEERAR TR Sh, ¥i%/ —
RICIHAEAEE L= %13 R E 292, 0% OIMERMHAKSITRHEERTE L CiHES
n5, B 4-621077 X 512, RBFERICH U TNERED LFEROTRLFD 5 OGHM R
BIIETORLFMENDBEAR D LDOD, ZOERMOYERSE L DELRAE ThHNESS
EH~EZ DEEIZE0.2MPa BEL/NSWVWHOTHY, T, Er OBAMKHBROWVWTHR
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w2 EEGEEPREFFICB T 2REHRED LR OB — 7 o RITBIT H M-RELAPS =1 —
R OAFLARBL DFRFED SOV T

KEEREDIEESRMIZB T B LKA OAFFHED 122V Tid ORNL/THTF 47058 BV = B iR
W TH/HLNEFHEN S ZEAE T, RJUERE OEESRMIZEBIT 2F LKA OWTRERZ ElE LT,
FEWinfrith® THETISEBE Tor v R FARBRORER & OBRIC L ) RN S IZOWTHRHT

60

1. ABRME

THETIS 3B OMEL X 1 127, RBERE LTL, WEELZ B L - B28WE T A, HiEEs
PR L ERBMEA ADRH 61 AZEHABAICHBLTRY, HRKkE—EOEETHETS
TERRBENEZ—EIBROZ ENTE S,

i, BBEGER 1ITRT, ARBRITHEBRES & LT 0. 2~4. 0MPa DR IZ W CTHERKR &
VR E 22L&, RBEEML TV 5,

. SFLAKNL OB ENE & 3HEME & O LB R O EEO RN S

ARBROBIEM & M-RELAP5 =2 — RTHWOLATWA LD LR CFLAMETAZANVTELN
EEEE AR LIRS THS, R2ITRTEB0, HEEELHEEE LTS L+
10%BREOTHENZIEH D bOOMh—ET 2@-RE(FoN., o, XRBRICBIT H2RBBERV
HREBEDOR SIZTOWVTIL 3. 6n & EEOBREIAHIRLFABRETHY, ENEORBREMRICHONT
b BRI PRFAR T30 1T D RRBHR B Ik 3R OB ZMEREM (2 2 ER AL B aB L Ty
HZE00L, ZORBREROBRHPO/BONTEAHENSITOVTIEIERPRICBWTHEATE S
EEZD, LIeho T, RREEHED LV EEORHIZEIT HFLKMLOFHEIS E LTI, F
DEIPN4m THEHZLPHHRARTHE04m BELRD,

. BEI

[1] B. Chexal and G. Lellouche, A Full-Range Drift-Flux Correlation for Vertical Flows
(Revision 1), Electric Power Research Institute, EPRI NP-3989-SR, 1986.

[2] M. G. Croxford and P. C. Hall, Analysis of the THETIS Boildown Experiments Using RELAP5/MOD2,
NUREG/TIA-0014, July 1989
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MEASURED MIXTURE LEVEL - FT

EPRI FULL RANGE DRIFT FLUX MODEL
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Figure 6-6. Comparison with JOWITT Data in a Heated Bundle at 2,5,10,20,40 Bars

B2 MFOLARMORAEMLEFHEEL OLE

1-163



3 M-RELAP5 =— K [ECCS FEERISRETEL | ~D@E Az O\ T

1. XN
AFATTIE, CCTF ERTHOLNET—Z 15 R A FEREABEORFIF KA 28 8T 55K
[FEEBRENBRICOVTHEL, SA MRAMMEFMIER T 52— FOBREIC OV TR
%, 7233, CCTF BT LOCA Bi/K#iMDIFL, 77 MEBNCET AT — ¥ 2 BB T5-0IcE
fENT-bDTHD, 61T, MIRMEE R FLORA FRORHED S IZBET 2 REMIT 2 FE
L, THEN S DEIEHERITICEZ D2 BEEBRT 5, THDHEEZ, M-RELAPS =— RHAKRR
MK TOKRBEHH IOV TIERTFAI2 TR ZES, ECCS BRBREEEREL] ToF KR
ICERATESZ L 2HERT 5.

2. M-RELAP5 =1— RiZ X % TECCS FiEmRieEsEdk) DOFFfH
M-RELAP5 =1— K% 3 /L —77 PWR @ [ECCS BHERRMERETER | OFH I —7 » A IT#EA L=
Z 1~ 2(T7F, ZOBTOEBEZLLTIZRT,
« 3V—7PIR X%
- ARIRMIBLE O ¥ o F & (R E
- BT RAY 19 3 OFRERUIBRIER OCEDORMEHFE, €D 156 SR ITEHIERZREL
B1iordEkY, BRRUERMICL Y EFFEFNOKMIMET T 55, REBBROML
LY, KUBFLOREBRE ERICETSHZE2<, K2iTn7T B0, BRETERMRZICEFE L
Fe—FT o7 LRV ERb5, ABIFICLY, BEBUBESEEICFLEHRT S Z 2L,
REBERELD 15 FOZLEHEN RSN TND,
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3. CCTF ZEBRFER & DHBIT L 2 ERMBITRERON R MEEKORSFHEDORER
AETIE, REMO2FETHR LU TECCS BERIEIEEIER] OERMITIC OV T CCTF EBRTRL
NI-EB L BT 5 Z LT, ERBITONL—TEHBEROFEN [ECCS BRERMEENEL] OEH
AT 2 RFROICEHRE T 2 2 L 2 WeR T 5,

3.1 CCTF EBritE
CCTF (Cylindrical Core Test Facility, FIfEijF.LatBREEE) EBRIZ, 1B AKRFETFAHHER (1B
JAERI, B A AR THHFZEEAZMMHE (JAEA)) 12X 5, 100 75 kW #& PWR > LOCA R EAKiBREICIS T
BYVAT ARUFLAOBKHZEENRET 57— Y RGE BN E LEERAr—VERTH S, il
BIIER, £1/20 27— {&EL 725, CCTF O BMEREOFELNEBRZXK 312, EEH LR
I b
FLEIL 32 kD —F uy NI SIEEREESE Tl s, PLo4EEmbhER, €
NERHETe 12 kE2 P H AR, &SVEO 16 EEEHAEEE LT3 ORRLHHNZEET D, K
BB ESERIL X8 BINEAKRTHY, 15X15 BIRKESERORE ZEE L /-t —% v F 57
AL IEREBK T A THEREIND,
1RGHRIZAN—TT 7 ML TEBY, EL— 71T RCS BEF, BRRELER VI V—F,
RCP a2 L—HF THEREIND, BIRRBRERV I V—FOLERI2ETHIE, Thfhor
— 7 OERRFEEBRVERTESIOIC1EOPT2HEINTEY, F2RCCP ¥ 2 L—F HEH
EEETHIZV 74 ABREBEINILTWS,
ECCS IZEES v 7 LIREEAZRNOER SN, EAFTREREIZEN—7OKIENEE, TH
TVvFh, ERTIVTFARBE U A< LRB,

3.2 CCTF EBR TOHR R b H /K ZEH)

CCTF EB YV — XD )5, Test C2-4/Run 621772 (R—2 4 —R), Test C2-5/Run 6371 (KA
BB 7 —R), Test C2-6/Run 64®'¢ (IHAHHBRES —R) % BIRT 5, HEER—2ADH
BEEAR2IHED, £, BEERT X OREBERERVAKEERAOHD S LT AMZEEE
& 4~K9ImRT,

RA NEHEABM T, FAORNPEEFRETHD LT L, ¥V U~ OKERIFLKE,
EE7 VT 2KEE, BIRNEE OKE, RIBEROKE, RKUOLV—TOEHBEROGF LT
AT B, £, FUA<ARMIIAR S AVTURMECHRESNS, ZOHE, ¥ 72 0~<idmK
PR INT U A~ KBEIIZEE—ETH IR, ZheE T RT3 EREOFL, EE7 LT A
DOKERIE, PHIEEE), “HAREICXE I, RA FERBIREIWIZEKEAR/ NS RB1D, £D54
KER EF LT Z &b, BEENITRMESRATOREBL RS L, BEENTERIRBER
2 KPIOBIREA KD B OGREIC L AEKBAENE CEHBEBEMNT B (R T 4 —L LT 4
v7) LT, ZOERIMICI Y EREICHA LI2GEKIZTRANCHKE S 2,
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ZOREBICEBW THEBREEELICL VEAMELET S L, EEEICHRA LGB TRAN
T 5720, BIBAIEE R VERKEEBAOD T LT ARNOEE KD BN FDOHDOFELEHICEE
T5HZ LT/, ECCS FERIBIEEAERONMM ETEE L h-TL 5,

.3 T = — FIC &K D EHERFAL & CCTF EBRT — & DR

BERESRERADOFMICEE 2R FEEKOKESHICEERNT A —ZIZONTOLEE
KIIITFT, RK3WIT-Ihd LBy, BRREBCEELRE, M FMIZOVWTIIERL CCIF
ERIZIFA—Rr— 1 Thh, HEEHE BEORTr—VI3H 1/20 THhb, LEN-T, Mz
— RREINLRUMBOEAEZEL, MREROFMBMOENZLHETLZLT, Fil, Four
S, EEHT Vv LDKE, ROEHBERICOWTCCTF 8L EMIT 15 1 iIchk#&TE 5, £
EHE L CCTF EROBRBMERE BT 5 RREMIZB VT, Ml RS FRIFABETHY, BE
ENDTMERIITAKEBRITE THD Z Lhn, EfL CCTF EROMEMRRIIFR—LE X b5,
ER L OBZ L LT, CCIF Run 62 ZBET 5, D7 —RITHEEBUZOWVWTANS D 1.2 fF%
BHALTEY, ESFME bREVERERL 25T, 51, CCTF ERTIIERRAR 2
KZFREEL TV D0kt L, EHEIHE CIIMBIRAKDEAZKE L TWD, T b OFEREDEN
IZ& Y, CCTF EROLE PN —TESTBREPRELS RDREL 2> TS, ZOEBEVEZEZELTY,
EHFFEON —TESNBROFBREVER L 2o TS, EREFHHIEER X 0 PO R OmIRM
EEETOKBEZ/NESAEL-TEY, BRFHTHL LWVZ S,

M-RELAP5 =1— FEUMAAP i— R &L %, CCIF EBRO Y 77 VR TF T b &pd A V—7 PR
R L LR R VEEASEICB T 2B — 7 ORBAERE, RRBEB/AOD T LT ARG
BEDEEOENEK L, CCTF Run 62 OFHHIFEBUEZ K 4 (K8 5, £7z, M-RELAP5 =1— N}
U'MAAP =2 — RIZ & % 4 v—7 PR 7l COREVE ZE DR RZAILZ K 10 (27”7, F7-, M-RELAP5
a— RRUMAAP 22— RIZ X % A V—7PWRFHETORA FEDE L CCTF EROZEEOENLEH
L7=AA FRLEOEBERSIITRT, REWERINSEBY, FLEUVRERT VT ALADRA FRIZ
DNWT, HFDERHD OO, a— R THESNLSEL CCTF ERMLH/BOLNEIIRETH
%,

fEMT 2 — FIZ X BFHEIC W T, MIRMIEE R OERKBAERAN T LT AOEHBK L KEI /D
ELFRENNE, F U I~ KBEEDRT VR K Y BRBERGEE ~OBHMHABEL 72
BZLEDLEBEEESREL FRT2EME2D, £4I1TRT LY, M-RELAPS =2— KiZ, CCIF
FHEBEARY LB LT, BRAEODEEZBRICTFHEIL, TORKE, SBAEREERCAOD T LT A
DEE (OKEH) Z8/MNFHET 5, $72bb, ECCS BREBUIBEAMEOFEL~DHETALRDLE
RRAEEROCAQ T LT LAOBEHMAB/NMIFFE S, RTFORFEE 52 2@ ML 25,

—%, MAAP o — R CREAEKBREBAO LT LA L EREZADEERY 2 — AL THMEN S,
EERNEEOEENRKEL, ARBTF LT 4 LEREOEEILE/MNITFRIESNS, TR ROFEHE
RoE, BRBREBAO T VT LARNITKMEBERENTE Y, BIBERREIE ~OBHM AL
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LML, BAVERNTORRBIIELC TV ARY, T72bb, ECCS BREREIERIEDFL~DOMT
Ak 72 B BIRMEE R A O 7 L) AOBEM HSBRICIHE S h, R & LR RIOFEZ 5
ZB5EmERD,

723, Eifd CCTF EBRITE T 2R A FEE KM ORK[IEAEREEITK 6kPa L7225, EBOR
BERSIZCCIF ERD 1.IB/5HETHLILEZZEL (R3BM), #6kPax1.35=%78.1kPa & L
TWa, —F, f@ira— NIz Xk 2 E8FEICEV T, M-RELAPS o— Rz X ABEN—THEKHE
AZRDEEDK) 20kPa, FEEF/L— 7 TH 25kPa IZE TESH, MAAP 22— FIZL A FRICEBNTHA
10kPa A EDENFEKIZE-> TN 5,

ULXv, ERLEDRF— D X CCTF ZBR TR SN SRR M EEKHIM ORI ESRZE
JElZxt LT, fiftra— RICX 2 FRIIH2ITKE L, I M-RELAPS o — RIZAREAEREENK
EFli&hiz, MRELAPS I — R CIEAT A —b NS VT4 VT OPBRZERLY KEHEL
T3 Wz, RFFKEUCBRRZERMETO®HEAEEFREKEZEB/NMTFALTBY, &
TEERBERETE R DZEENT OV TIRSFRIZRFHEEZ LTV 2 L Kl T 5,
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#F1 CCTF EBREBOHT
NG A—H HAfr PWR CCTF CCTF/PWR
R Y
T rhvma mm 4,849 4, 849 1/1
Ay = (43w 7 )LRER) I m’ 4,23 0. 197 1/21. 44
THZ L) AETE m’ 29.6 1.38 1/21. 44
L7 L AETE m’ 43. 6 2.04 1/21. 44
BEH(E—%p > R)ESE
E£o - 193 32
o s FEF - 1515 8x8
E—4oy FESX mm 3, 660 3, 660 1/1
b—F oy FlE v F mm 14.3 14.3 1/1
b—& oy FAEE mm 10.72 10.7 1/1
REL AR X mm 0.6 1.0 1/0.6
T VA, FHERNEIR mm 13.87 13.8 1/1
E—F oy FAENK - 39, 372 1,824 1/21.58
FERR B S - 4, 053 224 1/18.09
JEC L B T PR m’ 5.29 0.25 1/21.2
SR DTS m’ 17.95 0.915 1/19.6
1 R HR
7 T (R R i S T R m? 0. 426 0. 019 1/22. 54
iR AR R X mm 3, 940 3,940 1/1
RS 3 AR O HIALE S f Al m? 0. 487 0. 019 1/25. 71
AT AR OMBEE S mm 7, 950 7,950 1/1
SRR B A i S T 7 m? 0. 383 0. 019 1/20. 26
(EiRAREE X mm 5, 600 5, 600 1/1
SG R ZVE A% - 3, 388 158 1/21. 44
SG (EVE TR R X m 20.5 15. 2 1/1.35
SG {=EVENEE mm 19.7 19.6 1/1
SG {=Zh g o’ 4, 784 192 1/24.92
SG {=EVE PR S f Al m’ 1.03 0. 048 1/21. 44
SG A7 L AFE m’ 4.25 0. 198 1/21. 44
SG A 7 L ATl o’ 4.25 0. 198 1/21. 44
1 RAEREFH (T v A2 ETE) o’ 30. 50 1:8 1/25. 41
=5y
e I Iy (CCTF - PWR)
t—% oy N R Im 0 0
t—%nowy N kg m 3, 660 3, 660 0
Fvy b~ b mm 4, 849 4, 849 0
vy h < Tl mm 0 0 0
(KRB o 7 — (& mm 5, 198 4,927 -271
{ECIR B BC A T i (PER) mm 4, 849 4,849 0
AR I A O R T ERPOME mm 2, 056 2,047 -9
RS FE A SR O ML B [ B T o (PN ) mm 1, 662 1,969 +307
AR R e 2 — (I mm 5, 198 4,927 -271
e B ACE T i (PN D) mm 4, 830 4,849 +19
R LT e mm 3,957 3,957 0
AL g mm -108 -50 +58
SG fEVE B T U mm 7, 308 7,307 -1
SG 7 L A T (PN ER) mm 5,713 5, 712 -1
SG {=EVE i (CEE{E) mm | 17,952.7 14, 820 -3,132.7
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F4 mRAEEROERIFELS 1 KRIOEHFRKLE (Run 62, EET/L—7)

4 V—7 PWR &14
M-RELAP5 MAAP CCTF 328
B T AR g A 2 kPa 25kPa ¥ 7 kPa
RIEAEWMAOT LT A 3 kPa _ 10 kPa
ER R BRAE 25 kPa = %8 kPa®
* BIEMEILK 6kPa, GEVER S A — L 1.35 2Z B L7-fEE
#z5 HRA FEHE: (Run 62, FEETL—)
4 L —7 PWR &4t
M-RELAP5 MAAP CCTF %8
JE 0.5 0.5 0.55
ST A 0.65~0. 70 0.6 0.75
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44 CCIF C2-4 Run62 FLEHOREIHBEIRE (FLEEKES) @

15 CCTF C2-4 Run 62 ARFEARCEEZEY
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BB ONFIIEEREIZR L
ETOTHRRATEER A,




K6 CCIF C2-5 Run63 FLEAHOMREHETIRE (FLEdEkE)

X7 CCTF C2-5 Run 63 RS RARGEEEEN

BEAOABIIEEREIR L
ETOTRRATE LR A,
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K8 CCIF C2-6 Run64 FLEZHOMREEETIRE (FLEEKkES) ©

X9 CCTF C2-6 Run 64 K RARGEEEES

BEAOABIIEEREIR L
ETOTRRATE LR A,
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4. KEREDHRA FEFRIORHENS & & ORRBERFT
ECCS BBIRUIBRRMEOF LGHICH ST 2HBH M EOFT FRICEE T 2 E25ET M,
IR RELE 2B 5K FERBIRIE TORA FRFANZT b5, M-RELAPS =— FAER LV &R
REE DR FEEZEL Tl LEBE~ORHEBARPZ 25 &, MiRAERE R OCEIEESRA
A7 VT LADOKBZE/NMNITFRITDZ LIZb, €T, BEEANOKEBRIBICHESNA FET L
(RiE R EES) [T2OWT, MRELAPS 21— FORHENSEZEEL, TOREMFTEIT-72 LT,
M-RELAP5 =2— FOFRHENZIEZBE/LZHAICB TS, a— NIFERTFOREREZ 5 X2V L
AHERT B,

4.1 TPTF EEBRF OF O ERMITIC X 5T HEN S DRER

BIRAEREDORA FE ((REKE) OTFRRBEOHREOOWIZ, TPTF EREBNLELNME
BA{EMT 5, TPIF (Two-Phase Flow Test Facility, _#H{fiEBRIERE) E5X, [H JAERI IZX
%, KFEENO _MHRECET 7T — BB EZENE LA —LVERTH S, NEO0.18n, &
& 10m OFEE DD RS KRB OBFRICHAVALER TH S, TPTF OEREBRZH 11 1T77,

ARETIE, ®mIRAEE COMELE FEDLRWKEEERN SR L LTEY, TPTF ERTO
RA FRBENE (K11 D No. 6: L/D=48) |21} 5 BIEE ORI 0.2~0.9 TH 5, Zhig,
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ARRFETIE, COSMO-K =— FNizXk v, K 44K UK 4-5TR S N7k & EMEFNT L R%E D
10cmX 10emX 10cm D A v ¥ =2 ([Z53E|L, £ 4-30OKEET —F AW CHEREM L=, 228,
ZIZTiE, PHFEREORM R T v TRICH T S IKFEEEA R T 5720, BEXT v iEx
0. 1RO 1#D 2 r—RA Tz EhE L7,

LMW R F~— 7 OfFHTis 5

B 4-6DFEFRITTT X 91T, COSMOK 2 X ZFEMTHERIT, WTHORMAT v 7IROBEICSH,
BRI — FTH5 QUANDRY =— K, PANTHER ==— R HARER I —H LTV 510,
COSMOK = — FiZ, RIGEZ(LAEOHREFRERICH LT, BHXT v 7IRICEKFEE T, BE
BREZONT-FBFITHBNT, PHEFESEEZEICFHMECE 2 Z L2 MR LT, ok, FHEF
Bt (HEHH) OFRMENSIE, SPERT-NI E-core EBRMNT (4.581) ZBiE 2 TR 5
& ETSH,
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£ 4-3 IMWA_UFv—2RBEICET 2BEET — %
BT —
‘I‘;]!!‘}l/#\'_ = e Es. —*i
WE 7 D[cm] Yalem™] v Z¢lem™] [cmjli
i 1 1. 423913 0. 01040206 0. 006477691 0. 0175555
2 0. 356306 0. 08766217 0.1127328 =
9 1 1. 423913 0. 01095206 0. 00647769 0. 0175555
2 0. 356306 0.09146217 0.1127328 =
3 1 1. 425611 0. 01099263 0.007503284 0.01717768
2 0. 350574 0. 09925634 0. 1378004 =
A 1 1. 634227 0. 002660573 0.0 0. 02759693
2 0. 264002 0. 04936351 0.0 =
* FHEEL D01, BEEEL 2611, Zs22030 TH B,

BHRANT bV, B5RHT-Y OPEFRAER K O3

k. ‘\}I/¥‘_
i . . o =] VB 3 leifsed]
1 ) 1. 25X 107
=8 2 0.0 23 2. 5% 10°
i 1. 25 X107
! 2 0-0 0-0 2.5X10°
BRIPEFT—%
BRI T ]
= S i [seer
1 0. 000247 0.0127
2 0.0013845 0. 0317
1~3 3 0.001222 0.115
4 0. 0026455 0. 311
5 0. 000832 1. 40
6 0. 000169 3. 87

Z T, DIFIHRE, Z.I3RUWTERR, v D 3 AERRETERE, D03 1 EEND 2 BO#EWE
B, x IEHEANT bV, vIZBESRDTCY OPFRAER, vIiTPEFHE, BILERTMHFE
&, AXERPEFETERRESZ R,
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£ 44 IMWRoF~—7BEICBT 28T &S

FOBRAEE 150W/cc
OF#FEM = i | 25| &k
e 7 —7 2 50%%H A
R B i b
@OEFESRH B L—7 1 7.5~47. 5 F» DR 3cm/sec THEA

e 7 —7 2

0~26. 6 ¥/ 3cm/sec TH| xikZx

2-50




(cm) Y
=0 o
110 " 11to 3 : Fuel Region
4: Reflector Region
90 -
&
70 | =
50 % 8 ®=0
6D /ox=0 "
30
“l,l
10 #
Z i535
0 10 30 50 70 90 110 x(cm)
oo/oy=0

Control Rod Group 1
@ Control Rod Group 2

K 4-4 LMWAR>Fv—7 BEEREK OKESLHM)

z z
(cm) (cm)
T
180 |[] % 180 {J g
E:O E @:0
ox ox
1 E 3(4 |[@=0 1 34 D=0
100 100
20 20
0 x 1] Xy
18 EEACAT
z z
(cm) (cm)
20[' '.'.
1mf%
2 _ 2
ox
% 1 3|4
60
20 20
0 x ] xy

BPERA %

K 4-5 LMW Ry F<—7 BEEREK GhEHM)

2-51



Power Density [W/cc]

300

250

200

50 -

X QUANDRY(At=0.25sec)
O PANTHER(At=0.25sec)
—COSMO-K(At=0.1sec)
—— COSMO-K(At=1sec)

10 20 30 40 50 60
Time [sec]

E 4-6 LMW Ry F<—7 FLHEAGED LR

2-52



4.3

4. 3.

(1)

FErFAHATa— R LD

1 Ry 77 RICERBHROBRIE

4 1B CEAELI-LEBY, ZITER Ny 77 GERMEICEREET ZMEHREEICER 4 58
TEF DL % ERIF DRITIZ W THRE S5 REHEE, MR ORBEEE I L CERPILRYE
T, WEUNCFMETE 5 Z & OMEREEAT 5. GALAXY =— RiZB I AEROEHIX, &t 21w
TLBY, EEEERTREE (Fre)) JLOEYEREZHEL, ChZAhL LTES
ENOREFRSMHEHETHZ LITX ViThbh b, GALAXY a— Rizki 2EA8FERO P
FHRHEIL, BfF2ICBHO LB, EHOBREHEMAR (14Xx14 8, 16X158, 17X17 &)
ERRIT, EHERR, BEHRES ORFe &M IR L TEE= VX —E T e a— K& H
WBREHEEH I OEBIZ X VRIES N TWA Z & D, GALAXYY a— RiZBW THEM R &
WARRICTREHRE D EL LTEBRO RIS EE LBV 2 5 Z & PR TEE, £EK
EROPEFHRHEORIELMARDLES LT, Ny 77 RIGERBICEET 2 EHRELD
BWUNZER VS Z LB TEDLWVRD,

IDOT LMD, BRIETIE, GALAXY a— R LTEVEAERTRIEZITOZ L L L, A&
FHREZLCER T2 GEZE (Fy 7 7RERE) #EUICTFRITE S Z L2 ER-RLY
—EUTHNBI—FWP LOHBRIZE VRS S, 72, Fy 7 IR, REHREEILICHE
WIIRRINES BT 5 R L L TRV AIADRICEREDR TH Y, RERFERRNEEFT D
EHEOFER, T2bbREHER, MREVREEICHRIIEFETINRTHDS, £DD, Kk
REICIBUW TS, PO TE 2 b 2 90EHES, KRR OWABERE 2 G832 othioxt L TR
REZEMT 5. ZORIARALZTE TEIRAEMEL LT, Ny 7 IRGERBHRO T~
— 27 L LTAELFIHEN TV Doppler-Defect Benchmark" IZhlz, BRBEMREHIXI4 ARIET
BIMLTEmT DL E LT,

ARRFEIZIBVTIE, GALAXY =— K, MVP =— R & H1Z, EHIF LT & B U < KEOZEEET
—3FA4 77V ThY+oEEEEE T 5 ENDF/B-VIL 01 % W= k8 21T o 72, BT — ¥
FAT 7Y ORYHIZOWVTIE, 4. 58012528 D SPERT-TI E-core EBRMEITIZHITA Fy 7T K
ICERBHROZUMRERICEN T, ERFERLOKBICIVHERL TV,

Doppler-Defect Benchmark! ™42

Doppler-Defect Benchmark!'{%, Los Alamos National Laboratory(LANL)IZ X » TABEEH
TW5 Fy 77 RIGCEREBEDRICET 5 BEER S Fv—7 ThHDH, AV Fv—ITiE, ¥
FUBEL, UT s TN b= 0 AREBIEMBREIE B VERIZBWT, U UREITIZY T
BNEEEIZ OV T 0. 711wt % ~5. 0Wt%, 7 7Y » 7N b =0 LRATFRLAIRELCik Pul, IEEIZD
WT 1 0wt%~8. owt% DX DREREZ LI TND, ZhbOMRFHFICENT, REHRE
% 600K (HZP fH%4), 900K (HFP fH3) D&M & LT, EMMERZHEL, /oI EMEHFRD
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(2)

(3)

bRy 77 IRERKEZFMT A2 TH D, ZOREHEE OE(LEBIX, ATWS (28T 28 EHE
EOEB#HALZDET X4 TH S, 2B, ZEXRMTITIE, AXUF-—7BBEICRBNT,
ZBOHEI—FXIEIET—F 7477V OfabRICL2FMRERIOH/EONI- Ny 7 TR
ERBOBEERZEIL 10%UNTHL Z LRI TN,

FEbT Sl

Doppler-Defect Benchmark X1 F~— 7 BREIZIIT A FE LM FME 2K 4512, LR
DEHEER 46K VM 4-TITT-T, TR EZANFML L, BOEHREE 600K, 900K (2351 T, GALAXY
a— K, MVP 22— FOENRENTEMMEREFM L7z, 0B, WP 22— IR 297V
TV TEOFHER 49T, ZOREHREZEUIR & FETF 7Y T OFHEREIC
BiF 5 Fy 7 REREKICHTAES T N0 EORKEEEITN 0.8%REL 5,

e, ARXUFT—ZITMAT, 5.0wt% Y 7 B ExG & L7z 806GWd/t & TORRBEREL
ROB.0wt% 7T v« 7 b =0 LMREBREYIRE 2 X5 L L7z 60GWd/t F TORBERREHT 3
HRFEREIC OV TER L Fv— 7 M L F— OB EMIc L 0 EE L7z, 2oz T, B
IZFED GALAXY 22— FOBERBEEOEHBEN Fy 7Y JIRERKICE X 2F 82 AEL 284
b, EETRAX—F T AN REEHE 2 — FMWP-BURN 12 X W B L EREEE AN
LLTMP a—FRICXVFM L Fy 7T IRERE L, GALAXY 2— FIZXVFHMEL=Fy 75
REEMRE (BRI GALAXY IC X W B H) L DoH# %A ENE L7=, MVP-BURN 22— F & D H#E T
X, 4.8wt% 7 7 UREL RFEMER Y 72 - 7V =0 LEEBEIRE 205 L LT, & 4-7
RUE 4-8l0r-T&EERAVCEIHEZ ER L7,

FRAT S S

75 REE, U T s S b= MRA T CIRE R OYRBERENC 51T B GALAXY =1 — K & MVP
a— RO Ry 77 REREOHUBREREZR 4-8~K 4-11IZRT, AERLY, MVP 2— K&
Ky 77 REREOZERDIFERZIL 1.5%L T THY, GALAXY 21— FORERI, ATWS THRA
THREHEE OZRICIB VT, MVP 22— K& OHBRIC X Y RRHESE, MR ORI LT
BRIKRT 2L < BRHEERLICER T 2BERO L2 @Y CTE 5 Z L B3R T
7

%72, MVP-BURN = — RIZK WV EH LI-BEREEEEEZ AN L LI MVP =2 — F & GALAXY = — F D
Ry 77 RERBROKBRKERZN 4-12~K 4-13125RT, ZORFBRIY, WPa—FED Ry 7
TIRERBOEZEROERRZEIL2.0%LLFTHY, GALAXY =2— K& MVP-BURN =2— NIZ X W EH
LeBEEEEDERN Ny 77 RERBICEZAEBIIBM THI Z LIMR TEL, 2D L
I, HE EDEL OV RVEREE RV X —F T EEZACEREHEICI VERSh T
EREEEELZAVESSIIBVTY, Fy 77 RERE~OEEBNBEMTHD Z L b, REEIC
f£5 GALAXY =— FOBHEHEEOREHBEN Ny 77 REFREICE X 2EEBIT VW THLEMT

2-54



bHLEZOND,

IDZEDPL, ERFLOX DI, Ra REBEOREPRETZHEITBNTYL, Fy 7 IR
ICERBHRIIEZERBIER T Z L R<HEMICRVEOI LB TEDLVR S,

Fy 7 RIGERBHFEORENSIL, SEEMLIEES T AINVra— R DHBERT
SPERT-II E-core EERfFMT (4.581) #BEx TRHNTL2ZL LT3,
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® 45 TEMTEM

HH

S 2T

R

BELE A ER (E 4-T)

RELZ A 7

QU 7 ¥
QU7 v - TN =0 AEEERILYRE

PREHEEL (vt %)

DO 5 BHEE - 0.711, 1.6, 2.4, 3.1, 3.9, 4.5, 5.0
@Pu0, J2EF - 1.0, 2.0, 4.0, 6.0, 8.0

0 (XM 48KV 4-9)
20, 40, 60, 80 (5. 0Owt% 7 7 #REFTERE) (X 4-10)

HRREEL (GWd/t) 20,40,60 (8.0wt% ™ T « )L b= ARASER{LHIRE TEHE)
(K 4-11)
WM RE (K) 600
BREHRE (K) 600 (HZP), 900 (HFP)
1% 9 FIREE (ppm) 1, 400
gr—% ENDF/B-VII. 0
£ 4-6 BTRRANEM
NG A—& HZP (600K) HFP (900K)
BB (cm) 0. 39398 0. 39433
PAEH R N 2 (em) 0. 40226 0. 40226
PREH B E A2 (em) 0. 45972 0. 45972
BEHELY v F (cm) 1. 26678 1. 26678

F 4-7 FEMTSEME MVP-BURN =— FZHEW-EE)

HH A A S

AFAffi (4%

BE e A ER (K 4-7) °

RELZ A 7

QU 7 ¥
QU T v - TN =0 MREFRILEE

PREHERL (7t %)

OV 7 BHEE . 4.8
@PugHE: £10.6

20, 40,60 (X 4-12)

HRBEIL (GWd/t) 20, 40,60 (B 4-13)
BOEAIRE (K) 580

BREHREE (K) 600 (HZP), 900 (HFP)
(% 5 FIREE (ppm) #9900

BT —# ENDF/B-VII. 0

# 4-8 HBMARASIEME MVP-BURN =2 — FEZHWHE)

NG A —H HZP, HFP 3£3&
BRI 42 (em) 0.412
RBP4 (cm) 0. 412°
BB E ) 2 (cm) 0. 476
BEHEE v F (cm) 1. 265

P RE-HEE X v o TR R E EIRICEL L TR o TS,

2-56




# 4-9 MVP a— FOHEF 7Y 7%

NyFYUF-DDe A MY —H 105
Ny FH 1010

BTy TFE 10

Bex U —# 1{&

- VU

~ PHEEE

K 4-7 REEEFR
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52
o

Ny 7R ERE [pem/C]
|
e

O GALAXY
XMVP

e 2 %

Q 2
@
PEAERZE: 0.6%
Q
1 2 3 4 h 6
V7R [wt.%]

K 4-8 77 UREERGRE L Fy 77 IBERE

0 GALAXY
X MVP
[~
Q 2 =
EERZE: 1.0%
g 4 6 8 10

PuO: E| & [wt. %]

B 49 UTr TN =0 LERERIEOREZASR L L Fy 7 T IRERK
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Ry 7R EARE [pem/C]

Ko7 78 EZE [pem/C]

0.0

0 GALAXY
X MVP
-2.0 @
(]
@ R 1.5%
4.0 t 8
-]
_6.0 l l 1 ]
0 20 40 60 80 100
PRIBEFE [GWd/t]
K 4-10 BREET 7 UREIEXRRE L Ny 7 7 IREREK
0.0
0 GALAXY
XMVP
_20 -
T s y R 1.1%
4.0 F @
_6.0 ] ] 1 1
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X 4-11 BEEDV T - A b=U MREBR(EVIBE 2SR L L By 7 7 IREREK
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# . B 2.0%
g
N —4.0 -]
OI\
’f,\
il 28
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K 4-12 BREET T U REHIXT 5 Ky 77 IBEREO®: (MVP-BURN % AV 7-354)
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s 2 ® IEAER S 0.7%
il . o
g
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K 4-13 BEV 72 - T =0 AREBCDIREHIT 5 Fy 7 7 REREO B (MVP-BURN
FRWEIES)
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4.3.2 PWOEMRICEIREDFE ORI

(1)

(2)

(3)

4. 1B CEE L7- LBV, I I THEEMRICEREICBE S 5 BEM & ELLICER T 5
EBOEEBUFHETE 5 Z & OREREIT 5. 4. 48T T ERIFMERE OBEMIRER
HHEIEREIZBWT, 2, 3KT4A—7 PWR (T 2 EHFOERICE T 2 RIBEEHRE

(HZP) TOWHEMFICERBDNROZLESHERIN TN D, £DD, GALAXY =— ik 5
EEBHE (EEFHE) BT, AW FHFMETHRESNIMENEE, 135K REOEH
#HEICBE VT, B RGCERBHREDOERN HIP KN LIER LAV L 2HRTEIE, &
IR DR ITBIT 5 YEES G O#MBEAN TOREM RCEREDELEYICHRYE S Z &R
TRHENZLD,

ARRIETIL, GALAXY a— FLERTRAX—FETHra— R WP IZL2EEFKHEICE
W, BEERRE (REBEFHO~®@EREH)  BEEMEE 0.6~0.8g/cn’®) 75 ATWS (2
THe b IBOEM T8 BE AMEV VIREE & 72 ZEOEM B 0. 4g/cn® 2 B& T HHEFRICE T, BB E
DEAL L T=BE O RIGEZAL T 2 s BRI ATl L, & OB EZER L7z, T Ot
BT, 4. 48i0FYERE BEMMBERBEIERE) ([CTHEMRICERMEDOZYMELTHER L
TW5 HZP ik (BOEAM B : #9 0. 75g/cn® (ICHEY) ZEKL TV D,

28, ARIETIE, 4.3. 18 L FRICHBOET —% 74477 Y (ENDF/B-VIL.0) ZAWVWTHE
D, BT =254 75V DORYHITONTIE, 4. 4Ei0FMERE BEHREREKRERE)
28T 5 BE G E B RO Z SRRV THER L T3,

B E R G ERBICET S T A R Fe— s

ATWS (233 V) 2 WA B B R 2 R OREEIL, AR L3V ATWS 123517 5 BUEMH E L B
B2 ST 55 Th BEM B 0. 4~0. 8g/cn’® DHFIPHIZI T, EMEREFML, Th
B2 BEEM B EREEFET AL & L,

BoEM I E R G E B ICBET AT v T ARy Fv— 7 BTG

ARRFETIX, 1717 17 5GBS 4. 8wt% 7 7 U IREHE BB R O 10wt %G6d AV 4.8wt% 7 7
BEHES KR OREFMRY 7 - TN b =0 LAREBICOREES R DOBE— B S ERERE IR,
GALAXY =— F, MVP a— FDEZNEN TEMEEREZFIM L 7=, EERMITRHEELR 4-101TR
T 7S, WOEMBUGERBIHEICN L TRHEBLE T 2135 BREIC OV, @FEEGRRICRE
AT 5FA%EE LT, Oppm~3, 000ppm DM TiFMZ £ L7, E7z, MVP 22— FOHHF
7Y TROFEHER 4-11ITTT,

BoEM B ERCERBICEAT 3 T IR Fv— 7 TR R
GALAXY = — R & MVP 21— FIZ X 2 EMH ERB OGS RO ZK 4-14~[K 4-221T7
4, GALAXY =1— FODFRERIL, FEx OBREIZ A 7R OWREERE 1286k LT, ATWS TRAT ABEME
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EOFHIZEWT, WThoid 5 BREREBIZENTSH MVP 2— FORER LR EHAm L —
LTRY, BEMEEECERT 2EEROBEZBEIFECEX 5 Z L NHERTE, 20
Zenb, ERIFLOX I, Rax REBEOBRENPBET ZHEICEBNTY, GALAXY 21— FiZ
X B WOEM RS ERRARMEIL, ATWS BFHFHE CHRE SN BEMEE, 135 RREOEHHFHE
IZBWThH, FYEREIC OHEMIRERBOBEPHER ST\ 5 HIP & (BEMEBE 1
0.75g/co® IZHHY) MHLERMIER L THWARWI LR SN, Bl RGERBSR L2 BT
WMOBOZLRTEDEWVWRD, £, ARIEERLY, WP 22— N & OREMBEERBOER
DEMRERZEIT, 0.4% Ak/kk’ /(g/cn’) TH D Z & ZFER L7122, WoEH RIGEIRR 2R O R
S, EvT A a— REOEBEFERRE BoEVMREREIERE) 4. 48) ZBE
ATRIT2ZLLT5,
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# 4-10 FEMTEY

T H BalESGs
FFf AR 17 1T 17 FIRREHE A (A
et 2 A 7 4. 8wt% 7 T L REHE A&

@10wt%G6d AV 4.8wt% 7 T U REMESHE
OREME 7T« T b= MEABRILIREE S &

PRBERE (GWd/t) D4. 8wt% 7 7 VIREHESHE 0, 20,40, 60, 80
@10wt%G6d AV 4.8wt% 7 T AREMESHE . 0, 10, 20

ONREMER T T « TN b= NEGELDREHER : 0,
20, 40, 60
%9 FRE (ppm) 0, 1,500, 3,000
WOFEM % BE (g/cm’) 0.4, 0.5, 0.6, 0.7, 0.8
WOEAIRE (C) 286. 85
PREHEEE (°C) 286. 85
BT —% ENDF/B-VII. 0

# 4-11 MVP a— FodEFd 7Y o 7

NyFY-hDOe R M) —% 15
Ny FIK 1,010
BTy TFHE 10

BexbY—% 1000 75
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100 -
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00.65g/cm3
A 0.55g/cm3
x 0.45g/cm3

50 -
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-50
BOEM 5 BEEAR S (MVP) [(%AK/KK')/(g/cm?)]

B E R B GALAXY) [(%AKKK')/(g/cm?)]
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50 - ©0.75g/cm33%
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50 100

WA BERR BU(GALAXY) [(%AK/KK')/(g/cm?)]
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WOEM B BEERE(MVP) [(%AK/KK")/(g/cm?)]
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4.4

FERE (BOEMIREREHIERE)
COSMO—K =2 — FDIFLMERIZE T 2 BOEM RIGERBHIROZYMRER L LT, REEHIRF

WEREITIR T L EEM R EREGERER R & OHBix Efu Lo, Z OBEMIREAERERE
i, 1 RGAFRERICH S RICERLZRET 2RETH D, L, 1 KGHAMBENEL
& EHITHERRE bR T 5 Z L0, EERICHEIE Sh 2 RICEREITIFRIEEFE (BuEM R
BERACICHE 5 BOEM RIS EIRBRIR L MEHRE RIS Fy 7 I RISEREBHRZEDELD
D) ThHDH, TDI®H, RISERBHROZLERERICY - TE, FREERBOATEMEL HE
EDOHBZIT- 7,

3}

B, AEBOBEIIABRDO LBV, COSMO-K =2— FOIELMERIZE T 5 BodEtt B BB sh £
ZUMEROEOEREBEEREAIERER L OB A2 ERTILOTH L0, ZRIBEREORH

BIZY /- o> TlE, COSMO-K 22— REBERT 4 — Ry 7 EFARRE—Th 5 M a— Fo
COSMO-S % B\ 7=, 728, EIEEOIERITIE GALAXY =— RERW, BT —% 54 75 U i3 E#Mi
#r & [ U < ENDF/B-VII. 0 % B\ 7=,

(1)

(2)

(3)

S GAF O B OFHT S

MRELETT Y PRUFELOFELAREZR 4121077, V»—7F (2, 3RV4ANL—T)
BROREIZ A7 (14X14 8, 156X168, 1TX17TH) OR2D 4757 OB A 7 Ve
IZ, COSMO-S =— FZAWTHIRFEHNICE T 2HREBEREEZHE L, FHMEICH > T,
YV A 7 N DIFLEREHESR (BREHEERT N F — U ORBEESHE) ITESX, B 3-6lT7-d /—
RAENCESWEFLET VEBE L,

FIRIEE R ORITRER

COSMO-S = — FIZ L Rt R L HIER R OB A 4-231277 7, COSMO-S T X 2 #+EE & #l
TEASRIT, BOEMIR BRI EREOHIBERE TH 5 3. 6pen/ COFFATHIEME L —F L TW
BT Lhb, COSMO-S 22— FiE, HRIBEREOHEL L TE3. 6pen/ CLNOREEEZAF LTV
HEWZ D,

WBOEM UG B IR R S R DN &

(2) Tk ~7= £3. 6pem/ClE, BIEDOFHED X CITREM KISERBHRER Ky 7T RIGE
RS REDOHEDO TN SNERAEDE LD THD, LI L, TNENEZSBET S Z LR
BThoid, BIEL Fy 7 I RIGERBHROHEDOTHEN X 28 AT2+£3. 6pen/C % B
FIGEREDROHEDO TN S &L LTHVE S, BEERERE (MEREHHN~®IEEHN) 7
5 1 RIGEHMIRED LR LI HEEROFOIRBIZE N TS, 4.3. 28077 X 9 ICHIEFEH
NPOERPIEKRTZ Z LIV OFRE/TND Z b, ZDE3. 6pen/ Tl ATIS EH D
BEHERTOLE L L RGHAMBEREICH L CGERATES VW25, 72, COSMO-S =— K &
RUEERT7 1 — Fy 7 BT NEETH COSMOK =1— RIZ2OWT b, Z DR S XA wTeE
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Thb,
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1/PMIST © tk e

}/PROSY * NG}

NVHEEBT L=, LA 1/PKISS QI 8Y 1 L L 4 WWSENT L= UL L4 1/PHOSS Q3 8Y 1 A £ 4 i [ 3 e S 3
1/PMOSY : 1 L 4 1/PWSS QW 8F : ~ £ 4
(VLA 4 T) (U LAGT) )
NHEBT L= VUL "L 4 bl A4 BWEHT L= VUL~ L4 Pl A LV G
ALh ALb
()
7 7 7 ¥ Al LA
L—AUT LIX LT L—ALE ST XS L—AE LTX LT L—AUT FIXTPI LVENALL

BMEHON 2 LB 2TV E
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FinimERMAER (pom/deg-C)

OFH#EL—T
AF#EIIL—T
o15x15 3I—7F
OF#EL—7

-15 -10 -5 0
FREERUMHHEE (pom/deg-C)

“FMEBEEBEICE T SHIREE (ANSVANS-19.6. 1-2011)

B 4-23 FRRIBEREBORPEM L HEE O HL#E
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4.5 SPERT-II E-core'ZEBREMT
SPARKLE-2 =t— I (COSMO-K 2 T*MIDAC = — F) OH#FEE R OBREHEEE(LZ S Ny 7
7RIS ERENREZ L E LB S EOR SRR YRR & LT, SPERT-II E-core EB
AT % FEfE L7-, SPERT-II E-core EBRIZ, 1950 FERICEMINT-RIGERMERTH Y, Btk
HEa— FOPETEHRYE, Fy 7S RICEREDIREZPLLE L TRENRZYMER O BRTHE
REhTna,

(1) SPERT-II E-core EBAHHE

SPERT-TI E-core iX 4. 8wt% 7 7 VEASENER S/ LR FLThH D, K 4-241T4F LK
2T VEHE S AIE, 5 X5 8 L < 1X 4 X4 BREHMEFBLSI Td %, SPERT-I T, {KIRF H /1 (CZP),
mIREH /) (HZP), MiR{% 1 (HSD), R4t /) (HFP) Dk~ RAIHIEEN G, [’ 4-25127R" 3 X 5
72§84 (Transient Rod) DF| ZHZIZ LV RICEZFMT 22 L2k 0, RIGERMERZIT
2TW5,

AREBRMAT O BEL, PHTFESEROBEHEEZLEZ S Ny 77 RIGEREBHROR LM
EHERTHLTHY, HIP DL ORISERMER TS TEST 60 KU TEST 62, HFP 7 H DK
JSEERSINZESR T % TEST 86 (2D THENT & £l L7z, SPERT-II E-core EBIZ, &4 DHIHIR
EOLORICERMZLVFLEABERL, £L LT Ry 7IRIGEREDRICL VIFLHE AR
ETT2FEHTHY, ATWS THEE T HRHEEL(LEHED Ry 77 RIGEREBEDHROZ LM
TesR & L CTA%N, TEST60, TEST62 K UFTEST 86 Z3&EL T\ 5,

ATWS T, HHEFEE, Ry 77 RICERBHRER OBEM RCERBHRPEESS L
BN, RERMT CIIRICERAERENRLE L TN, BEMRIGERBSHREOZ LMK
R L L TULEY TRV, PHEFERFEE Fy 7 I RICERBDROZUMMR L LTIIE
NTHD, PHETEFECOVWTIE, RICERAEZRTH Y PEEFERIFORFHREEZED
BRI ANSERRR L 2D 70, ATNS DX 5 RBEROPREZER T, BFEHEICL -
TIHBELWEETORIT L o TW5, 72, Fy 7 IRIGERMBHEICEL TiX, Hl#EERs|
RPN DEFEOBREHZIB T 400CUL ELDEEELPE Z 2FRTH S, ATIS TOREHE
EZE ($300C) L b REREHBEL TS, LR ->T, SPERT-II E-core EBRAFHTIZ
FoT, PHEFEREREL Fy 75 RIGEREBHEICOWVWTIE, ATWS LV BELWEHFTOR
WUHRERIZR>TWND EWVZ D,

7238, AREBRAATTIE, COSMOK 22— RiZBIT 5 Ny 77 RIGERBHRO AT & 72 5EHE
EZEAGIZMIDAC = — R bRtk 578, REHREE L Z &t Ny 7T RS ERE O L1
RBLLTHLADTHY, £/, FFETICHBIT P LHNEGERENT S MIDAC = — RIZ KV fToTW
57, COSMO-K & MIDAC IZ X 5 EBEEHE DR UMMR L L THLHAYTH S,
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(2)

(3)

(4)

SPERT-II E-core fftT 4t

TEST60, TEST62 B UF TEST86 DEBRFMHDPEELZ R 4-131TR L, BEHEREZR 4-14IT77,
728, SPERT-MIDEBROFMHL LT, BMRICERABR SN TWD Z &0 5, flEEOBREE KX
V3| R EELZREMOBMEICEEZFRT 5 X 5 ITRE L. Zhiiv— 27 A OB ER A
EDTHICHRELLZZLICHEYL, P—2HAZ0b0, RUBHTRX¥—IZB$ 2 M%7
STWRW, £z, E—27 HIBEENSHAMET LT ZEBICK LTI Ny 77 RIGERE
DEPXEHITHDLZEPOARBICLIEELZT T, T TCORUMREROBRIIEELS
25 bD TR,

i, ABITICBITD — Fo8hE, £EENEZEFMIC2X2 THE, #FMIZH Sem T
Bl o5ME Uiz, £z, SIEBELUAOEERE, BT A —% (BREPETEIE B, B
T FRATRREER L) &V o BB EMRITICER T 2 EHIL, GALAXY =— FIBpES
EHECEIVIER L, B, BT —% 7477 Vi, EHMEIH LR L < ENDF/B-VIL 0 Z A
s

SPERT-III E-core f#tTHE B

TEST60, TEST 62 K U* TEST 86 (Z#f3 % SPARKLE-2 =t — F|Z L A #tTas R &2 X 4-26, X 4-27
RO 4-28I2FnFhuRd, 723, SPERT-NI E-core (2351 HHREHREZE{LIX, TEST60 (oW
TIZHZP 225H# 140CD LR TH Y, TESTS6 [TV Tk HFP 72557 430°CH EH TH B, ATWS
TOREHEEZEL (79 300°C) % A#&T 2 LH/REHREZ(LIZHR LT, SPARKLE-2 =— Kz X
DEATAERIL, BEHREZLZ S Ny VY7 RICERBDHENKICEE L 2D, ©—7 HAE,
WA B — 27 EOHH RO R X —0RHELE &, BIEHE & EBREEOHEAN
T—ELTWA, ZDOZ &H 5 COSMOK 2 — RO FHEFEGHER OREHEEZLZ2 S8 Ky 75
FIGERENRAZ DL E LB S EOR LML R EHICHERE LT,

R 77 RS ERBHREROFPETFEHHEEOTRHEN S

4.3. 18 i TR L7= & Y, Doppler-Defect Benchmark ' 23 IR D FFMHifE R OERERZEA 10%
URNTHDZ L, AR Fv— B LRA—DFREICESS TV T ANV 23— F L DEBIZB
T, GALAXY =— RORERIIRIF 2 —BE2MRB L TN HZ ¢ Ex2BEx5 L, Fy 7 IRGER
BOIROTRHENS & LTUIERN O LB FICBIT A FENSE LTHWLATER 10%%
BWHTAHZENTEDEEZD, ZITiE, ZOW%R Ry 7IRIGERBHNROFRHENS &
L T SPERT-TI E-core EBRIZH L THFE L TWARWI & 2RI H7-9IZ, SPERT-TI E-core
EBRAENTD TEST60 IZHB\W T, Ry 7 IRUGERBIRE 10%E(LSET-irZEm L, HAG
BIEZ2HEEHABE L (Fy7J RIGEREBNROREF EETHM 41277) . B 4-290
BRNPD, Fy7IRIGEREDREZ 10%EL S B T-ITERIT, TOR 4-26DfTRER LY
bRIET —F NPODEPIER L, ERBELFRBREOH L NPRERZRESE WD I LBGH
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B, ZOZEND, REHEEELZEL Fy 7 I RIGEREDRDOTRHEN ST 10%BRETH S

Z L BHEETE, SPERT-II E-core EBRRITH L THFENRWI L 2R LT, 2L, 4EE
L7 Ry 77 RIGERBHROTEN S DEBEIL, Fy 77 RIGCERBDHROEZEOHIERE L
DREICLD bDOTIEARWZ &, BREMATOXIE L L7z SPERT-TI E-core EBR D EBRFRZAH L
BIREWVWZ LZZREL, ATWS EMFITICBT 2 Fy 77 RIGERBEHROTRE E OEEIZO

Wi, 10%% EE 256 TEB S U= ERREMIT 2 ER L, 1 RGAMEHICKH 288 %
WRT5 G.1EH2R)

e, PHETFERMEICOVTIE, 4 28I TR FERER S Fv— 2 BV THAREIC
DWTERRL DRFR—EETRLTERY, ZRMRE OMANICEDERIL, 4 EIOREMTICL
> TAL 2 HINIEEDOEBTHARTHo/ E W, AREEMIT 1T P T B ME & PRENEEE L&
BNy 7 IRIGCERBOTENIVEENTEBY, Zho ol 22 LIXRETH DA,
WD LB PEFEFEOTEN ST Ry 77 RIGERBIRORHE) SHHNIGEICEZ D
FEIIHARTNENWEEZOND Z L 2B E 2, PHEFEFEORENSII Ry 77 RICERR
HEDODFRENSIZEDOTRVE,
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# 4-13 TEST60, TEST62 K U} TEST86 D FEBREMHFDOHE

=2 PIHFE.LHE A P IR EH BARIGE
(W] ["F] [psia] [$]
TEST60 50 5004 1, 500 1.23%0.05
TEST62 50 5004 1, 500 1.10£0. 04
TEST86 19X 10° 5004 1, 500 1.17%£0. 05

#£ 4-14 ST, BREEMERRSEME

IHH FAF
RSN L (em) 0. 5334
PREH B E PN 2 (em) 0. 5410
BB A 2 (em) 0.5918
REHEE v F (cm) 1. 4859

7 7 R (wt %) 4.8
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TR | Transient Rod + 4x4 Fuel Assembly

CR [ Control Rod Assembly

5x5 Fuel Assembly

L et

[ 4-24 SPERT-II E-core JF.[: X

QOriginal
Rod Position

. g

Withdrawn

Transient Rod

4-25 RISERMO =D OHIEES |tkA A —
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REACTOR POWER [MW]

REACTOR POWER [MW]

600 24
— = TEST DATA (Power) )
—— SPARKLE-2 (Power) I Ratn sy
500 - = TEST DATA (Energy) 1 20
——SPARKLE-2 (Energy)
400 16
300 | 12
200 8
100 4
0 = : : : 0
0.16 0.18 0.20 0.22 0.24 0.26
TIME [sec]
K 4-26 A, FETZFAX—LBIEMOLE: (TEST60)
600 24
I — -TEST DATA (Power)
Data Uncertainty
—— SPARKLE-2 (Power)
500 — =TEST DATA (Energy) 4{ 20
—— SPARKLE-2 (Energy)
400 1 16
300 4 12
200 | 8
100 4
0 0
0.25 0.30 0.35 0.40 0.45 0.50
TIME [sec]

B 4-27 FHH, BAE=FALX—LRIEEOE: (TEST62)
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1000 100
{ — =TEST DATA (Power)
Data Uncertainty
—— SPARKLE-2 (Power)
— =TEST DATA (Energy)
20a; ¢ —— SPARKLE-2 (Energy) || °0
=z o
= 600 60 i%
g S
:
& 400 | 40 U
B w
)
o
200 20
T — — — ——
0 : 0
0.00 0.10 0.20 0.30 0.40
TIME [sec]
K 4-28 4FHA, FAETZFAX—LBIEMOLE: (TESTS6)
600 24
== == TEST DATA {Power)
— SPARKLE-2 (Power)
+ssees SPARKLE-2(Power) Doppler effect +10%
------ SPARKLE-2 {Power) Doppler affect =10%
500 = = TEST DATA (Energy) 120
— SPARKLE-2 (Energy) -
= + «SPARKLE-2(Energy) Doppler effect +10% s
=+ »SPARKLE-2(Energy) Doppler affect —10%
—, 400 | 16 _
(5]
2 ;
g :
= 300 12=
o >
: 5
x
o =
5 w
< 200 8
wi
i
100 4
0 . - - 0
0.16 0.18 0.20 0.22 0.24 0.26
TIME [sec]

X 4-29 FO A, BEZ R —LHIEMEOKE: (TEST60,
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4.6 FFERR[=2— N FINED!® L o> it

BREHENIREE ST VOMIE L LT, MIDAC = — FOEFIRIBIZIS T 5 REHENIRE FF M+ 2% BE
PR 77 FOFRBATHER STV SREHER 2 — FFINE 22— F & k5,

MIDAC =1 — FOBREHEMNIRE T T L OHRNUL, FINE a— FER—DbLOEFHALTNA Z &b
5, AHBHT XV, MIDAC = — FOREMENIBE 5 O EFIEICETORIELTTI Z LR TE 5.
72EB, ATWS TEHEZR Ny 7 I RICERBHRICEE T 5REHEEEIX, 4. 58734 SPERT-II
E-core EBRFIT T OZ YL HERT 5,

(1) AT
FHN 17X 1T BB 2R E L, Ny F—HBEX v v THAREL, BEPLREDOR
BRI OV THRIT 21T o 7o, FHERBHIILLTO LB Y THH, 7235, MIDAC =2— KD~
Ly A/ — F43ElIid#R 3-3127R 9 SPARKLE-2 21— RO EMMRITOLMEL R—IZ LT3,

- BREEFE . OMWd/t
- PEREEE ¢ 4. 1wt%
XLy MNEE : 97%TD
BREHENIE, ¥ v v 7 H AMERICOWVWTIL, FINE 22— FOFHMi#ERE#E A4 5, MIDAC =— F
X, ZO&RGEZEICN Ly P—HEEX v v TEVGERZEH L TREHENEE 25T 5,

(2) FRATHER
B 4-30% D, ERIRELZ XI5 & Uiz MIDAC =1 — RIZ X 2 BREHE IR BE O FHlifE 13 FINE =2 —
ROFFTRER IR TE TH Y, MIDAC = — FOREHENIRE SO EFEIC OV TRIEL 7.
723, MIDAC =— FOREMENIREET VOREN S 1E, 458127320, SPERT-II E-core
ERMBNT CRME SN ZBREHEEE L2 S0 Fy 77 RICERBHRORHEN S ITED THY #
Do
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AR E(°C)

X 4-30

2400

2000

1600

1200

800

400

O MIDAC

— PARERETa—F
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| ARLybkthi _
1 | 1 | 1 | 1 | |
0 10 20 30 40 50
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TEERFREHR EEREMAS = (17 X 17 8RB, BRI



4.7 NUPEC E#EARA FekBR1Y
(1) NUPEC BEFEARA NRBRE

FLOBE - A FEE{L (CHREHABRETN, 377 —LRA RETI, KIRHEXHEE)
IZBET A RUMRERR O, (M) RFHRERTHEME (NUPEC) THEME LI EHAR A FRBRORE
RITXT D8 EZ R,

ERARA FRBRTIE, K 432107 T X 572 5X5 EHRABREZ AV, yHBRIZXY 100%HHF
BEICHENTNEY 7F ¥ o RUCEB T 5FRA FERLEH5 M 3 Wil TRIE L T\ 5, JIE
BRERBAEMOX Y v 72B85 yRE— AL BXFAERRY HFROBZ AT —Z ICE3 LD
Tho5, @Y 7F ¥ A ANEREERE L-EERBRELZHA VT2 CTRRIZK Y, &Y
HENZ X BRA FRE CTHANC L BV TF ¥ VRV EHRA FROBEBRELATEY, B8
RBEERIIZNCESHBEPMI SN TV S RABREILUTOSEETH Y, FERBREDEE,
MR OREEEEL T\ 5,

REES : T4 EHAEL, EHFR—EREAST
RERE6 : T HBN, EER YA CRRBG
RERET . TNk, BiHR YA UORIREGH
REREM ORI
2 n - 4.9~16. 6MPa
BEEE : 0.6~4.2X10°%keg/n’s
ThH Y, —MRAI72 PR OEEESM % 73— LT3, ATWS §Hfi TiZ, BN Z oFEH&HE (k
fR) ##Bx 50, MESRMEICKT S MIDAC =2— FOET NV (BERET V) IXBEEHRNVICEHES
HIZEHEAELELY, ZOXIRFMHITH L THEAKEZ LD bDOTIERY,

(2) NUPEC BEHEARA NREROMENTRMH
NUPEC E#ER A FREROITRIFIZOWVT, UTITTT,
EA, BEEE, RBREHN, ADREIRBRREFICESEBEELE,
THEHDBEKETN, BT —RA RETN, K[IEAXEEIL ATWS FRFFT CAV A FE—F
Tkl
J— RFHEREZH 4-31Z7 T, BHFRMRRTH L0, RBRED 1/4 KREYTF ¥ R
THEILT, F£7, BHRAA FRIES & MIDAC AN —BT 5 X IcoH8I Lz,

(3) NUPEC BEEARA FRBROMITFER & FHEN S
REBRERNTY 7 F v o RV TOEERA FRIZOWVWT, MIDAC 22— FIZ L 38R A FREEliEE

P EABERT A L0 (BE) ENELRA D, SHEITHSMEENTIEPICHE I Eh, WER
OIEFEIC L DEL 2 b,
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LRBREROEEZE 4-331T7R T, MIDAC =— Fix, BERUEESRGE2 ST FERBREMHD
TRTORS FREFBEATHERBEMZRESZ L HKBERL TR L T\ 5, NUPEC EHARA F
REICHHT D FHIE L BIEEOZEDEERZEITN 4% TH Y, MIDAC 2— FO#HHE - KA NEE
{EOFHENSIT2 0 (K I5%HER) 2EETDHLHM8%ERD,
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Bq 4-31 NUPEC BHERA FifBr/ — K43

BBV ORNEIL, FEEEICEL
EFTOTARTEERA,
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F L EINLEALRR VTN VEREBRE

X 4-32 NUPEC FH#ARA NRBRIEE
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100%t W FERE
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oEH > 12MPa
XEH < 10MPa
X
08 X%
x&

I

@ g X

s

=3

#

¢

\_

% 04

X
o
02 X
%
%
0 i L L L
0 0.2 04 0.6 0.8 1

RARRFAIE, -

X 4-33 NUPEC BEEHAA FRBENTER EHEE (EERBR)
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4.8 LOFT %5

4.8.1 LOFT sRBafg 20
LOFT (Loss of Fluid Test) #RBRIEEIL, B PWR BT 2 EHZ ONEERFO TE#EIRRE Y

AT DISE R T 27 DICRE SN TE Y, BIRBERIF LR T 2M—DBUK HEBRIEE T
H5, RBRERIL, 5 OFERY T VAT ADPLERINTEY, TRENRBRIFOT R T A
EHORER OGR&ES e R iSRS REI N TS, YT VAT A, (a) RFFEEER, (b)
1 kGHZBEL—F, () 1KAEHRBIAL—F, ) BEn: Te—Xo o3 Fryrgy
%, (o) FERAFLGEHR (BERVOEES2%RM, EER2E) Tho,

LOFT RBREEREIL, 1976 £5>5 1985 EDf, KE INEL (Bl INL) (Z X » TEE S#v/z, LOFT
HRBREBIIRFORAN—TPRZEEL-ZDLOTHY, FEEKUTHAEEZHRES LI ITL TV S,
¥ic, EARRESEORBREMIL, EMPIRHEY THD, LOFT HBREBNZ KN 4-34I77,

INELLP028 1505  Rescior vessel

[ 4-34 LOFT RBRIERE
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4.8.2 LOFT RERAENTD /) — F &

LOFT L6-1 RERAZHT B (X LOFT L9-3 REBREIT D / — F4rEiY, LOFT RBEBOHFEOEHET
— 2 EFEIEREN, < OWFFCHEEIC XV LOFT RABRERH 2 AV 738k & O BT D ~— =2
LENTVWEBEXR21]D ) — RGENZE L b0 E LTWD, 72721, ATWS BIFE1TH I
LleoTUL, BRBER R TA T U ML 1 RGER ORZIRIC X 5 INESKAL 2RI #
I UERH D Z & D, LOFT L6-1 RERAFHT K& OF LOFT L9-3 RBRAFNTIZ 3T KRB AR K U
[EERD / — FAEIXSE 21 L0 bFEMICHTIL TV 5, 7=, MERED LFEROELF
DT, EEFITICBITIBHRNERUL, EHEREHL LTEEEXRELZ120D/ —F
THEEL TS, Zhud, MESES LARCEE2FFERT 5 X 5 2RBICB W TL, 1kE
HA IR E LTS h 5729, BREREIIEECKRFELRZWZDTH S, ZORBVWOZ
WHEIZDOWTIE, 4.8. 4B TEET 5,

LOFT L6-1 RRBRAEMT B N LOFT L9-3 REBRARMTIZ A2 ) — FEI 2K 4-3517R-7,
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NRERILHENTILOLE
NEIEMEE RO NHH

Kl — / EFFEY 10T ge-¥ [
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4.8.3 LOFT L6-12073B& Azt

(1)

(2)

(3)

LOFT L6-1 SBRHEE

LOFT L6-1 RBRIZ, FERKHIEFAZALT I LICL W AROBEEREZERT S, AFOELRIC
IV 1 REHAMEAR LR THHLO0, MEBATLVAEBILFEFIFE M) v Ficky, EHER
Il Eh, To%, KELREBICBITT 5, LOFT L6-1 RBROY A AV —F U 2A%RK 4-15

IZRd,

LOFT L6-1 #ERAFHT D AR St

LOFT L6-1 RBRAEMT DREMTRAFITHOWT, LLTITRT,
77 v MIBRBICRB T IRFIFHS, L IRGEAMES, 2WREERES, 1 KEFARBEZFED
NI A—=21%, RBREEIRSINCRBRFAGRTIO 7 7 - MREBIZBIT2ELE L,
AELERHFICONTIE, RBRBEEDF AN L —F A RACESEEEL,
&R, MERBA T VLA, NERE —ZEORMBERRCEBEH T HHB[OREMEIZ OV T
LOFT BB OAFEOT — X ICESETEE L,
BEMBERE, Ry 7 7HREEOBRT A—#i%, LOFT RBEBOAREOT —FITESE
B L7,

LOFT L6-1 FRERAFAT D ARATHE R

RFFEHA, 1 REEMEIRARE, MESRES, MEIRKAKR OERTFEES 2 KAEH DL
BIGERER 4-36~K 4-40127°7,

ARTOEEIZHEVEIEERNMETT 52 L1080 1 REHBHREN LR L, 1 KEEM O
SRICE DIMERA Y —DIC LY, MEFREH~OMEIBTAESTA LINESIALS LR T 5.
KL EFIT TS EMR SN D Z L IC L OV MERENN LR TS, Lzl T, MESRKA
EUONMEBRENDOGEZRBBER MBI Lk, EERB TH HMERAKMELR TN
JE#R RUREE T OBEMERE R TZ 5, |/ 4-38K U 4-39I1Z7 7 & 912, MESEHZEE)
BROMESRKMZES T, FEOHPORBRERLEEDTERTHZLRHEBLTNDI LMD,
LEHEESPERI N TND L WVZE, / — FREIR 2REET V& EDIMERORITET Vv
DELEEPRINTZEWVZ D,

Fio, 2GR T, BROFNGER S 5720, 2REHABIREN LF URKRARE 2
KREAZERT 5. 2 RAEHEIT 1 REEHEE L 1 RA- 2RAIOBIRZRIZ LV EE D
72, 1RGHNRE L 2RAENDOINEZRBRERLUBE T LiIcky, BEERFTHLE
K[EAR 1 RM - 2 RAOBRZEOEEMENHER TE 2, M 4-3TRUOH 44017 T L 51T,
1 RIGEIFHRE R OFR R B AR 2 KAES 283, ESHI»ORBER L ENLKRT D L2
KEBLTWDZ L2b, 1KRHA - 2RAOBMCERZH OB TE TR, BRRBEFDELR
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