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The present report contains the achievement of “Research and Development on Reduced-moderation

Light Water Reactor with Passive Safety Features”, which was performed by Japan Atomic Energy
Research Institute (JAERI), Hitachi Ltd., Japan Atomic Power Company and Tokyo Institute of

Technology in FY2000-2002 as the innovative and viable nuclear energy technology (IVNET)

development project operated by the Institute of Applied Energy (JAE).

In the present project, the reduced-moderation water reactor (RMWR) has been developed to ensure

sustainable energy supply and to solve the recent problems of nuclear power and nuclear fuel cycle, such

as econormcal competitiveness, effective use of plutonium and reduction of spent fuel storage. The RMWR

can attain the favorable characteristics such as high burnup, long operation cycle, multiple recycling of

plutonium (Pu) and effective utilization of uranium resources based on accumulated LWR technologies.

Our development target is “Reduced-moderation Light Water Reactor with Passive Safety Features”

This research was performed as the innovative and viable nuclear energy technology (IVNET)
development proj ect operated by the Institute of Applied Energy (IAE) in FY2000-2002.
+ Nuclear Safety Research Center )

*]1 Japan Atomic Power Company

*2 Hitachi Ltd.

*3 Tokyo Institute of Technology
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with innovative technologies to achieve above mentioned requirement. Electric power is selected as
300MWe considering anticipated size required for future deplomnent. The reactor core consists of MOX
fuel assemblies with tight lattice arrangement to increase the conversion ratio. Design targets of the core
specification are conversion ratio more than unity, negative void reactivity feedback coefficient to assure
safety, discharged burnup more than 60GWd/t and operation cycle more than 2 years. As for the reactor
system, a small size natural circulation BWR with passive safety systems is adopted to increase safety and
reduce construction cost. | o

The results obtained are as follows: As régards core design study, core design was performed to meet
the goal. Sequence of startup operation was constructed for the RMWR. As the plant design, plant system
was designed to achieve enhanced economy using passive safety system effectively. In relation to the
cooling limit of the core, sufficient coolability of the core was confirmed by experiments. Investigating the
effect of system pressure on the stability limits of flow dynamics, rational start-up procedure has been
proposed. As for the effects of the flow channel gap, the effects on boiling heat transfer coefficient and
friction multiplier of two-phase flow were clarified from the preliminary experiments. As for the stability
analysis, the stability of RMWR core is confirmed through the time domain analysis. As the neutronics
feasibility study, the calculation accuracy was evaluated using the critical experiments’ data of simulative,
RMWR core. As the fuel safety, the fuel behavior of MOX fuel irradiated in RMWR in normal condition
was confirmed using MOX fuel safety apalysis code. As the fuel cycle study, the economical reprocessing
technology was selected for RMWR fuel reprocessing.

The feasibility of the RMWR with passive safety features has been confirmed by the present project.

Keywords: Reduced-moderation Water Reactor (RMWR), MOX Fuel, Safety System, Thermal-hydraulic,
Tight-lattice, Fast Breeder Reactor (FBR), Plutonium, Reprocessing
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Fig.A-13 Fusel Temperature in CORE Ring 1
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Fig.A-14 Fusl Temperature in CORE Ring 2
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Fig.A-15 Fuel Temperature in CORE Ring 3
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Fig.A-16 Fuel Temperature in CORE Ring 4
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Fig.A-17 Fusl Temperature in CORE Ring 5
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| Fig.A-18 Fuel Temperature in CORE Ring 6
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RORA REGM, SIBEENT EQIBRRAMZFNT S ZEATETHY, RTvonyt
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a BREFRA RO EHE

(mh“:“WﬁVKT{ﬁtéﬁ’Ch%i%A&”” THEINTVIHREFIZDNT, BEEROEE
Velxyt), Va xrt) ZBRIELTHE<, BEEDOERORNA FE axyyLdtBlSNZEE
Vixrt)k ORICIIRRORBBRNS 5 L HET 2.

V<x: y:t) “Vw(x>y7 t)

(3.3.5-1)
Va(x: W, l") _Vw(xa Vs t)

a(x,y,t) =

BRI RBERE TR ETTS 71 v—7207T, K 3.3.5-6 ITRT LOFET HHIGHED
ST Y—icRai#id 2 &, EBHOEEIIE(T 5. K 3.3.5-7T12 2 DOEBEDE
KR4 FRICETIEBBEEZRT. BUICIO /A AL R)VERN., sHll LR REEE
DREWSHEEEENT K 8.8.5-8 ITRT, I REZFHOREFEESFICE2D0E—I0
HBEZENGND, 1D 7LD HENRA FROFEER. 5 1 D3 7% L0 bE0R- RE
DEHTH D, TBUTORA REOE VT EROERICLS /1 XTidlanhEEZ, Rk
W OB D SHAKEER, H50d, BIOERZETORL RELBIOMEEEN % HE,
FORER, BT FRE6~9%INA REE /A XEFBZLGNDZENHENIT oM. ZIT, /1
ZOMEZE 10% EEDZ 0B L TOHRA RE] ﬁbﬂi%é’wji:@f/r REBEOR: BN S 5
&4 5

7% E 0 BHENRA RROERTIIRA REPRBIFHEZEIHOHLTBD., HOWDHEHAAIIC
HLUTHA FREFOEERFEEIFRCLDICFHIIEN S, 1 DOERIZH LU TEHIEN ST —%
13 20,000 R<5NWTHDDT, HEFEBRROR/NMET 104 THS, BmbOEWRAT REEF 70
~80% <5 INT, ZOEE TOHMOBRTIEMEFEERA RE<e>ITEKFL TW5E, BEFER
A RBE<a>HRENERICE, FHAIEN2BER A1 FROBKME @ max!d 0.7~0.8 L2278, W
HEERA REMENGE I SN D BRI REORKMEIL 0.56~06 &xd, Z3Ud, T
BHARA FEOATIIRKBERICbREEEINS,

b EFREER T RERS A

IR T 5%, 50,000 HEET —4F EAEL, TOTHEES U TEIHHKERN O FigR-1
RREEHT .

_ 1<
a(x,y)= ;—Za(x, )] _ (3.3.5-2)
i=l

SHAIE P REER TR ¢ RR 2T L TR R REGHE E LTk RE6073
$EER 3.359 I0RT, LAREALGENHREBOERERETH D), SHEEE TR RE
DRAMEDAE U B MBILEEATLOME S IFE—HL T3,

¢ KIEEESmETE
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SWOBELSL, B 3.3.2-7 TRT LI, EMAOBEY B 1EEE 2B Vimbyt)
S TFHRAOEEY G2 BB 3B Vipkyt+ ORA REOE EA0 BHZLOBTII
e UTIRA, R REOMMBEOHIME Rbys)%Rkd, HAMBEORKEDNT 5HH
BN ¢ 2R 5,

R(x,y.5) =f+sVdown(x,y,t)VuP(x,y,t +5)dt (3.3.5-3)

KIZ, EFRAOBMERERE GREOY 3 —T 1.omm) SRREENN S SIS TORME
E up Gopt)eRD, REEEOIHEHES,
BEETIIINETADATEMNTIAY— Ay ¥a - B P —EHEOLROBE 2B
T5EDIT, M 3353 IRLETVUNEDTAY— Ay g P —2HNWTERA R
BERUETRBWTERET DI NVETTAATTRE L 2. RENLEHRZK 3.3.5-10 IZRT,
TAY— Ava- FESITHRIEDS ZHREHS AFLCE DY 7Y AR

500H7 & 1,200kHz TR L7 M T EHIER u ., DR EBHET D5V EFAN AT %

BWIZ B GBI 5 5 U 72 I8 EEE U g amers DR E L T 8.3.5-11 1KY . SARTREA
BWEEITR, Y270 X EAREOMMEZRDY, WEOFHHEIC X SR —HT 5.
UL, SHEENG <725 &Y 7Y 2 T EEEIN 1,200Hz BLETR, W& OFEEIC L 55
WRROERI SREUNTH O, KN—BBBLNBAN, 527 > JBE#n 500Hz TR 10%
PlEoEANTENS, ZORRE, BMEOKIEOMEBRFICNT Y7 >V EickET
B, MOWKMHEESRFICH LT, SRETSMHEREZNET 20T, Y27 X TEEz
‘DLW, FIYAIwI—E L= N—InOBRENDEEE 2 & U TTORBEET 50
EINH D,

£z, MEMHEHRENOBITESHEEST 2L ZRENSHEREZR 3.3.5-12 ITRT.
FRIZRENTNEEBREFOZECIFEAFUIIEMITFLE TH 5.

d SIS AEHA
SIENEMR 2R T S 041 T 2 FER1T RERZRD S,

+3¢
_ a(x,y,t)dt
a(x,y,t) = ‘f 57 ‘ (3.3.54)

KIT, ZORFTPEGHRA RREFITKIEEEDN 5 X2 W TRIEFAREZ KD 5.

Va=0x8x0tu,(x,y.t)a(xy.t) , (3.3.575)
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Vg (t) = EV&' (x:y:t) (3.3.5-6)
i=l
IR, QI D3RI EREERELT
Vy==D; (3.3.5°7)
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A, +D, (3.3.5-8)

ATy 5 =

LITe

LT, AJATAV— - Avia- - E2oB—0U1 V- BHOERLZ, D, XREEE, uwid
Ko EAEEERZERT 5, _

BHEREHRI S Nz REROEREE M EK 8.3.5-18 12779, <ue> = 20 mm/s O, B> 7
U > TREEROECIHEEESMIIROEEERIT IRV, <uc>WHDT2EH 72T
EMEOEER 525 L ENRRE N, & 510, BEIEERA REAOMF L 2K 3.3.5-19
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B, MEBTHTY O TABRORZENHR SN, 0BT, KOIZEVUTOLIIE
A6N5, £, ORKY, vo7U O VEERE, KRENNEL, W@Lﬁﬁwﬁkémﬁ
BICFHRRRE IR E R X 5,

2) &I bLREE

KA ERABEEICHT T SRR B OEEER DL DI, [N LA EENMENE
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EWNREETH -/, 1kHz & 10kHz DENENDH 7Y 2 FEBEECTERAIL = & & R
FESMeEL, HE%2K 3.83520 IR7, TNETNKE LAEFENMIVWESOHEEZK
3.3.5-20(1C, BWHEOHELK 3.3.5-20b)IRLTRY, Yo7 M EEKRFE OB
VL, FHEREESAIIFECL THO, 10kHz OFERIT 1kHz QR L D S WEEFERITAN > T
B, ZOZER, YT UTBEREELSTAHI LD, HESMEENL D, FHliTE
LB EAREORKEN ERTHIEREEKLTWS, :

RiT, K EHEESAORESEZK 3.8.5-21 IR, KA EAEENMEWESOREEK
3.3.5-21(@ITR T, U7 BN 1kHz, 10kHz OFHAES R OB IC IR Z TR
NN oT, —F, G REENE WSS OREE2H 3.3.5-21(0)C RN, Lomis BAE
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THEET> /. 1kHz & 10kHz TORBEZLEBELZHOEK 3.3.5-22)10 R8T, H40H 7
U UEEET, [IBEREE 05m/s BUFOFEET 10%UNOBRETHD I ENpholz, £
72, BoERELEmMBOERDRDONAM o/, AV — Avia- FEVITEHEERN
BT TR 1kHz & 10kHz TEHIL 7= Qi ER#EEZ HE Lz d D 2K 3.3.5-22(0)iC
KT, [IAEREE 05m/s BLET, TNTNOY T D7 BEETOT —F ORICIIHRE
ZRMNAE OGN, 1kHz £V 10kHz DFNRE LFEE G HREENS W E2WEE->Tn5,
Bz, SELREENR RS EIOEMZL VEEICZRS,
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3) KRS EGMENTEE |

K 3.3.5-28 K SEEM O EHIREDO—#l 27T, FARIZ<ue>=1-10mm/s ORI TELX H,
<ur>=100mm/s T—EDREFOFHBRERL T B, TORREHT T, FHBRICRE
TH ) T BRROEETL D Rs NN,

SHEBDTEERL, U1 Y~ Awia- NEYS THETIRUL BT R REMIEE
W EFEESANSBHU R OSMEANTEE L BRREST (Laminar Flow Meter :
LFEM) TaHHlU=fR o2 K 3.83.5-240)ICRT . K 3.3.5-24()ICIIERKEF Tl
T D BN HREE & BRI E TIHEE O BAR & B TR T <u>=30mm/s B\ F Q&R T, LEM
E B LT 15%BANORET, 1kHz & 10kHz DERIERD S hisho fr. 20 & X OREENE
1, SIS EFEE 0.5m/s LT TH 5. KL LEFHE 0.5m/s Bl EIZARS &, 1kHz IZHWT LFM
EDOMICERNR 5N B, | | :

SHERIT H B <uc> DN, RIS Nz R R &R X NS L R EE D 5 Sk TR
5,

ug

Ae|+Me | (3.35°9)
de g '

Aug(e,Ugs) =

 EREFET B0, TARDTHEE <> KXY B<uceE<e>DFEEN 3.3.525 IR
BRNG, éﬁ:@%&%@; K 3.3.5-25@ICET LD, BT > EEK 10kHz TOEHD
HOEA L TWD, a Tl L-L DT 1kHz & 10kHz T, SHOBIREIEZ D IIIRAKORE
EEH-OTNAOT, Y270 T AEROBLIC L 582, &8 LAREORECRICKE
LTWaEEZL1, BICEWV<ue>TENNEETH S, KiZ, H 3.3.5-25(h) L4, T 7
U 7 fEE 1kHz, 10kHz TN ZNTOMEICK T S<uce- &E<e>DHBOFLGERL TS,
BV <uc> B TRA REOBEN, —F, B> TIHEN FREEQEENTRN TS
5 EDHBMCRLNS. X 517, 10kHz T, 11 REROZEPFEMZERAE D &V i<ue>
ETEN > TWB I ENDND, £oT, Y27 YV AEEESTHI Lk, BER.
RA REOREE, DEDTAY— Avia - MESSTHOBECESEIANAEL, G
EREEORE, DENHEFRICLAEEINERE I EEYEo TS, <uc>DBEIL,
BMET 2L CTRETHY, 20D, FA REOFFMEGEAEESFHOMEE LY,
FOEHICE, B2 TU S FREREIEWENEE LN,

b FHUREE IS R T ARG O

) SUABIRERA KR | —

SRS 1T R ST RSN & B B A MG B i, LM & T RaEt
BISEE 2 58 5N 72 - RS BB 21T o 7o, BEEK 3.3.5-26 1057, ARICRT
EVRARR T, NS FOES 2 E 5 LA EE TE 5 b0 TH S, FARDOKED S,
SHEDNE WEHR (Us=2.5mm/s), TRIOGHEOGNAA (Ue=20mm/s), G, 2545
DEEH (Us=50mm/s) DR _AMHBEER L. U1 Y — LSRN0 WER
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RBEEZDE, THENOATEOMES 2mm EHNDOT, FNENOTEE CEHIENE
SHOBITIE, —HbBLLIL, ERdEELLNS, LML, T V—0EE LD, 2 T0%E
B Lo T, SMRE CORRIRRBEN:, £, WBAMEESHEOZETE OBEER,
FIROREDN B IIRETERN T2, |
—F, ERMICIE, FREEHITEE & FRUEHATEES 5158 5 Nz i1 RROMEREE 2
Pl U7 5 R 2K 3.8.5-27 IR T . MRED, @R RREHD L, FTHREGHITE TR RE
L RIVIME<TZ> Tng, 2L, EROTAV—EE FHRTO “water bridge” [C&F2HDT
HBEEZS5ND, “waterbridge” &1, &K, VA v—lckoT/ay s N, VAT
FOERICIIFE LW &iIc k3, FHREEHIEE TOBAL REORD & A H~DEAD

RELSNB I LERERT S,

HA RREMORNOEE O BHHT B0, RTOWEBEHE TORT KRFEDT U
U E(To. B RROFEER, KX TEXRINS,

<g >'up <€ > oum

<E>, = (8.3.5-10)

<€ >“P

<Em, E<esy, i THEN L, FHRFHITE TS 5 N MR R RErEL

TWa, Ty ¥/ OREEN 33,528 IURT, ONENZNO<Ue>, <U>DiESEIETOMHE
ERLTWS, T2 —L)UE, TNETNORBELETORA REQFEZZHHEL T3,
COFMELY, FENOENDESWE, HASNI<Ue>=10mm/s fHED & ETHR/NMI/Z> TH
5. —J, 2 DOBERICBNT, KEBRA RROFENRSNS, —D HOEEIL, <Us>=1mm/s
35T, YA FADRENS D EETHD (black zone)s T DT, A KA FHHIZHA
TEHTARER>TWD, JHE, SEOBENRCLZEETHEEELOND, SILMHE
T &, QISR ET BBIINE < /30, FREHITE TORT RRAKE <735,
—DH @ﬁﬁkb;’c, <Ug>&E <, <Ur>0MEWEE T, 70'52 DRZEND D & ETH 5 (white zone) o

I3, “water bridge” I BTILDOER, THOZENIENTHLLEEA 5N, [,

FHRMERERNO T A Y — O TRTESNS, THRMAEHFE TORERT RRERZENIE5,
FEOEHRD DI, FHE RS REQZEMOAN L FHRAEE TR— L <13, 8\l
TWAHZ EEFHIEELTWS, TNERLEDOZEN 3.3529 ICHRETT, TNENOEHIE
HTO x1=11mm T x2 HFEORFEHRA FEZRL TWS, LR, THRAGHITEER TR
REHHDIZIF-BL TND I ENpN5, )

2) [N LHEE ,
FEEWTE T<Ue>PN—ETH B LRET D L, [idLARER 1 DOFHRITFE TOFRIZLS

CEENTRETH B, FIT, AT~ Avia s IO ETHARER & OB N

SRR REE BROREN S, TNTNORMFEICH T 5 TR OWHE FEEEIK
AT SN 3,
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<Ug; >

<Uss >mrup= (3.3.5-11)
’ <e>,
<U_. >
<Ust >wmrdown = —— (3.3.5-12)
. ’ <€ >down ‘
BIE L X, 2 00K EAHEEDERICE > TARIC K> TRHMEEI N 5.
<U., > -<U,, > <E>‘1—<E>‘1; ' '
< UGG >WMT’dev _ GG ~ WMT up GG 7 WMT down - up —— down (335_13)
<Use >wmr | <€>,

<UGE>WMT, dey DX ¥ 272K 8.8.5-30 ITR T, K E/DEESN R (20%,) 0, <Ug>iMEWEE
(Imm/s) KHERENZ, UL, BEHEOEMIL, <UssaE< 2B DN THALTHE,
<Ueg>=10mm/s DEEJ/HHENNE Lo TNDS, <Ua>NELRBIZDONT, K&Eld, 741
YT —OEHICHBHOOI TR S BN 25, KB FFEER, <UshEnRELDE
TEOREICEE TS EEA 5N, UL, <Ue=10mmbs LM< B5E, SNOLWNE
BELRICTR B, ZOROHITEI 571 AMEE (white zone) 13, “water bridge” &&IBDTRIC
R FHRAGHEE TORA REOFEAL TWEbDEEZ NS,

ER1 RBET, O A—DT Oy SV FFHRELT, NTAE—F CCD AT (Fast
Cam-Net 500/1000/Max) 2 L7z, B 5 EEOH %K 3.3.5-31 ITR T Kid EFEE,
SOBEENESEICH Dl (RERTE, 7 v —PEEERICELY 2mm) 2HiEY
B S L 7. S8 BRI, S0 LHERE FREEOEE TG INs,

KD - ERKIE & FEEE TN S N/ EE %K 3.8.5-32@1C7R T, Lot — TR, B
EEETHEBTOEEIEI-> 20 & LAERIIRSNAN, bIDEERT, SE0LRER
TOHRBRERERCL D LD TH D EELEND, Lo d—NEBTIE, EBEENDTMCT
HEMEOES 2o TS, o —LREHELT, 2 —NTRISMICEEOEENR
5Nz, DD, ThUE, COME TOSHE FETEE RO T EETH B EE A 5,
S THEEEENEEREBCEE L2 EEOEEHETH S EEALND, JO FBEEOR
ERDTHI ERT RS, ORI A EEIRICL A b0 THB EEALNDG, T
B—0F TR (x~28) T, KA, EBERER, THEELD D50 EBHLTVS.
ZORBETHE, LBREEELTA Y -OFECEEERTEN, —F TREEEEIEEEN
BN, KO T (x~4-83) Tld, MEEMEOERIIZLARD, T v—0EN 2llzoTw
BEELLND, -

KL BEE O A TS AR 3.3.5-320)10RT. FIRMNS, SIEOBBEENMERL R%EE
BIZBENTESPTWBZENGN 5., [UIBLFEEL, E9—ARET, LRD 40 05 50%
DEIBREND, LRL, B3 —TH 571 v —Id, M (28) LHO LRowhE,
BB 5 48 FHROMNIC EEE BN LN o,

(6) F&w |
R E A BE R KRR ORI . R RROSIIRNTF A RIS - &AM
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N5, CORMTTRE. BREBRBIZAZEND. SIERPOBICES > TREOEEX
DEWEED LRENEL, BUTRAERTEEEED RO IEHO FTRIENERS N5 2 &0
EEND, COXIBEBROTKANNRET S E, FASRNTHIKEENES NN
DICHRBMEMET T2 ENEZBALNS, ZOTRBHEOIKFENOHRZ2HEATEELEHIT,
FLAZDHEDOLEN LN ERFEORERA B ZRET 5 0 I GO X K ITRERE
BRANBBRENS D, UL, EREHT TEATARINS AT A3 X B2 v aFIE LER
1 RROMEUE OB TH S, 22T, AERKOBLBEEECLORBENORT REAH, -
SHDOEENM, SWEEAMEYELEHITE, EROEERETHSEE - BE FOTM
WICHWEATEDTAY— - Awia - NEVSTHRCEIEHHIATLAZERL, SHUBE
EHBHEEITVFROZ LW U, |
(1) PR 13 FEOHFN S, (LR E AEEIE A O F A NI BT 2 ZHROZKITHR
BRI A FEE L TRY 7YV ERREED S BB B D 2 EACHBEL 20
T, YA RN —EEE AD ALN—F EF - S INGRORBEEEELT S5 EE I,
SREBORZFIES (AP ¥ VALY TV A) OEFERED, 7OV AROAHEN
BEICHLUT, sHUAERENOMBOBEN ~FIc/ 2 ETORME2ETAI LD,
BT TS E 1.2kHz B 5 10kHz K@ 5 = SICRIIL, & 0 BERS RN A
WMTEBRTAVY— Awia FETFITEEZRR L,
2) RBAORA KRN, [HOBES, [KKLEESTESNTE ST S EEERITL
7z ‘
(3) WEFEHORA KBS &S0 R Bl OEICBE L TR, ¥ > 7 LT — & 0% 10,000
L DT —& 2HEHLET 5 2 ok D, EHESET 1 %EECIGRT 5,
@ HTY 2 TEERE 1kHz RIS, BREES R RESHE 10% RIS T
HMTE D, | |
(5) T>TV) I BB 1kHz T, AHITTEEASH L REE 04m/s BETH . £
EEOHK L, SHLEREEL 1.3ms UTFORETERET 722, $2 7)) > /Bl
% 10KHz IO 7ZiER, 10%ORHIRGETETE 2, 27 XM 1KHz &
10kHz OFEROLEDN S, 27U > FABEED 10KHz OBAE, 4m/s BEOKE LR
HREE E CEHIRED 10%RE TEHHTE 5, |
?%ﬁﬁ’_-’@@?/f?% cAvTa - -2HNWS I EREKSETAY— s Ay iia rET ST
ORI DWT, SIARD B AN S 25 ZHOREISME SR TDW, BTFO I &)
5MITiE o 7. -
® TAY—RAyia - Y-, BHEECIDRNOLNOESTEEE S5 EN
BER I N, BT X B HNEALTRES LT, <UstBWESIISHOEN - A 8%,
| <UMEWBERSBORE ZFRLT 5. |
(1) =3B SR THENRL, BR1 REERTAE /20, K1 RESBNTZIZD
NEDT B,
®) R REERICBVT, WENRICBIT 5 ENENDO T T —TFHOEZEN, WMT &/
A A R AT TOEHSEE BT 2 ZEIED, T4 Y —  Avia - Bl
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BWEEZ TN, '
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.3.3.5°1 Présser, H.M,, Boettger, A. and Forslund, R., A New Electrode-Mesh Tomograph for
Gas-Liquid Flow, Flow Measurement and Instrumentation, 9 (1998) 111-119.

3.3.5-2 Richter, S., Aritomi, M and Hampel R., Method for Studies on Bubbly Flow
Characteristics Using a New Wire-Mesh Tomograph, 22 Japan-Furopean
Two-Phase Group Meeting, Tsukuba (2000.9) D2.1-10. : ‘

3.3.5-3 Richter, S., Aritomi, M. and Hampel R., A New Electrode-Mesh Tomogréph for
Advanced Study on Bubbly Flow Characteristics, 4% Workshop on Stationary and
Transient Two -P]zése Flow Measurement Technigues, Rossendorf (2000.11) 1-12.
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Void fraction [%]
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Z
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Neormalized p.d.f.,

Normalized p.d.f.,
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True gas velocity, <Ug>4 [m/s]
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Time dependent EPS [%]

Time dependent EPS [%]
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Gas velocity, U, [mm/s]
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Uncertainty of <Ug> [mm/s]
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Normalized PDF, p, [-]

Normalized PDF, p _[-]
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Normalized void fraction [-]

Nomnalized void fraction [-]

Normatized vold fraction [-]
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TV MRAOREHRDER L .

BUEMT E TR O R FEIIAL TEHEI NS,

- |
l = CO 1+ 1 X p_G + & : (336'8)
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£ 3.3.6-1 EBEH

Test Fluid Freonl13

System pressure Atmospheric pressure
Inlet velocity 0.02-0.4 m/s '
Inlet temperature 35-45 C

Heat flux 0 - 100 kW/m?
Cannel gap 0.5, 1.0, 2.0 mm

Inlet wall temperature | 150 - 300 C

(only refluiding test)
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T

@ test section, @ bypass, @ pump, @ orifice,

C,.0

® precooler, ® preheater, @ steam separator, steam condenser, & AC source,

T thermo-couple, P pressure gauge, = Treon-113 circulating line,

3.3.6-1 FEBRIEE OIS
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Measuring section

Preheating section
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3.4.1-4  FIBESE, i FCA ATRWUB/KIFRIEERIC BT S KICEMEEER”, JAERI-M 90-042
(1990) ‘
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90-052 (1990).
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%3.4.1-1 RIMRBUEERE L 7= — X COMBLIL LT A~

K =7 I RMWR
Enrichment (%) 15.2 10
Vm/Vif * 1.7 : 0.18
Void fraction (%) 80 68

* Volume fraction of moderator to fuel plates in a cell

% 3.4.1-2 RMWR BUEERE | 7o — XOERHE

ey ETE
| SRAC* | BEEitEH*
FENBERE 1.00267 | 1.02235 1.01824
(3XTLETIV) +0.00017 | (1.0196)** | (1.0155)**

% Diagonal Transport Calculation with P0-S8 Approx.
% C/F value

#3.4.1-3 RMVR BUBFERE 1 7o —XOHRLEERE

, R
= SRAC | BEFEH
F49/F25 | 1.539% 1.287 1.519
4.3% (0.836) (0.987)
F28/F25 0.0199 0.0218 0.0219
+5.8% (1.095) (1.101)
F37/F25 | 0.145 | 0.154 0.150

, +5.4% (1.062) (1.034)
* Diagonal Transport Calculation with P0-S8 Approx.

% $FHEIIAEEE - C/E value
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EU(U235) NU
Axial EBx C/E EER C/E
Pos. (%) SRAC | &isis (%) SRAC | EifF
-7Z 1.000£0.76 | 1.065 | 1.062 1.000+3.74 | 0.829 | 0.808
67 | 1.317+1.00 | 0.978 | 0.975 1.6304+4.75 | 0.908 | 0.905
-57 1.5730.97 | 0.983 | 0.982 2.038+£4.56 | 0.975 | 0.974
-47 1.759+0.95 | 0.983 | 0.982 2.367+4.46 | 0.975 | 0.975
-37 1.896+0.93 | 0.988 | 0.988 9.559+£4.41 | 0.995 | 0.994
-27 1.988+0.93 | 0.994 | 0.994 9.781+£4.38 | 0.992 | 0.992
-1Z 2.033+0.92 | 0.999 | 0.999 9.775+4.37 | 1.005 | 1.005
17 2.02740.92 | 1.001 | 1.001 2.805+4.36 | 0.995 | 0.995
27 1.968+0.93 | 1.004 | 1.004 9.689+4.38 | 1.008 | 1.008
37 1.876+0.94 | 0.999 | 0.999 9.568+4.43 | 0.991 | 0.991
47 1.72540.95 | 1.002 | 1.002 9.331+4.47 | 0.990 | 0.990
57 1.54140.97 | 1.004 | 1.002 | 2.012::4.59 .| 0.988 | 0.987
67 1.288+1.01 | 1.000 | 0.997 1.549+4.79 | 0.955 | 0.953
77 0.996+1.07 | 1.069 | 1.066 0.923+5.39 | 0.898 | 0.875
87 0.731+1.16 | 1.006 | 0.994 0.637£5.99 | 0.624 | 0.606
97 0.533-1.16 | 0.988 | 0.975 0.369-5.99 | 0.618 | 0.600
. Pu239 Np237 ‘
Axial E C/E ER C/E
Pos. (%) SRAC | EiEiF (%) SRAC | B
~7Z 1.000+£0.50 | 1.040 | 0.881 | 1.000+1.09 | 0.995 | 1.002
-67 1.427+0.65 | 0.970 | 0.951 1.573£1.40 | 0.999 | 0.996
-57 1.726£0.63 | 0.990 | 0.990 2.006£1.34 | 1.005 | 1.004
~47 1.969+0.61 | 0.976 | 0.976 9.332+1.30 | 1.000 | 1.000
-37 2.131+0.60 | 0.979 | 0.980 9.56341.29 | 1.003 | 1.003
-27 2.926+0.60 | 0.988 | 0.988 2.746+1.28 | 0.996 | 0.996
-1Z 2.962+0.60 | 0.999 | 0.999 2.8241.27 | 0.998 | 0.998
1Z 9.258£0.60 | 1.001 | 1.001 2.815+1.27 | 1:002 | 1.002
27 9.186+0.60 | 1.006 | 1.006° | 2.739=+1.28 | 0.999 | 0.999
37 9.079+0.61 | 1.004 | 1.004 2.607+1.28 | 0.986 | 0.986
47 1.922+0.61 | 1.000 | 1.000 2.338+1.31 | 0.998 | 0.997
57 1.695+0.63 | 1.009 | 1.008 2.029+1.33 | 0.994 | 0.992
67 1.411+0.65 | 0.981 | 0.961 1.594+1.39 | 0.986 | 0.983
77 0.974=+0.71 | 1.067 | 0.904 1.019£1.54 | 0.977 | 0.983
87 0.683+0.78 | 0.998 | 0.822 0.630+1.76 | 0.896 | 0.897
97 0.470+0.78 | 0.991 | 0.810 0.380+1.76 | 0.906 | 0.903
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£3.4.1-5 DREUEERE 1 7 o — X0 HLY > 7RISR E

T ety C/E
(0)* | SRAC | &i#iFA

Pu92 0.758 - 0.912
Pu81 0.748 - 0.834
Pu75 0.619 — 0.865
EU93 1.170 - 0.987
NU -0.129 - 1.011
Nat B4C -2.077 - 1.213

* p0=0.0406% 4k/k

34156 NWRBHEERIE 1 72— X0 238 Ky 75— RISHEE

el CER C/E

(X107 AKk/K) SRAC BN
Unpewat-25 ¢ 4.93+3.9% 1.05 1.07
UO,-25¢ 2.74%6.0% 1.07 1.09
Unpnegar20 § 3.225.0% - 1.03 1.05
U0,-20 § 1.87£8.6% - 1.05 1.07

£3.4.1-7 RMVRBURERE 27 = — X TOMRBLILEE /S5 A—

52 7 = — AP RMWR
XXI-1(45)  XXII-1(65)  XXII-1(95)
Enrichment (%) - 15.8 15.8 15.8 10
Vm/V§ * 0.6 0.6 0.6 0.18
Void fraction (%) 45 65 95 68

* Volume fraction of moderator to fuel plates in a cell

#3.4.1-8 RUWR BURSEBRIE 2 7 =2 — X0 U-238 Ry 75— RSHEME (HEkE)

BT e C/E

(X10° Ak/k) SRAC B
Upetar-25 ® 5.7942.7% 0.95 1.03
U0,-25¢ 3.624.3% 0.96 1.02
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SUS /162
SUS/16)
CH265W

| CH2(B5W
¥ CH255W
CH2 {65

NLU20 {1 /163
EU20 {183
EU20 {1 83
EU20 {1 8)

NU2D {1 /163

3.4 1-1 {ERERBKIFBUEERERSE 1 7 x— XD T A M SRV

o
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i
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a
e
s s s
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I -
I
: i
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1
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13412 {ERERKPBURERE 1 7 = — X0 LETER
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Mockup core
—— RMLWR
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Neutron flux (arbitrary unit)

10°

Pa
1-4/ .

10" 10° 10' 10 10° 10 1¢° 10° 107
Energy (eV)

3. 4. 1-3  {EROREKAPEIEERE 1 7 = — ZOFLEHET 2 <7 R b

107

Neutron flux (arbitrary unit)

10"
1st Phase
s I . — 2nd Phase (0% void)
. 107 —| — — 2nd Phase (45% void)

2nd Phase (65% void)

- : | ==+ 2nd Phase (95% void) -
10°® _ l ' I T

10° 10' - 16 10° 10* 10° 10° 10
Energy (eV)

B34 -4 SRR 2 7 2 — XD LT AR M
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1.2
—& 1J-235

10 -t~ Np-237
2 p ‘\C\X
=) A R
> & b
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g X &
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= 0.6 s
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c |
° | Y
[7] /) % Y
o 04 s - L
i 4 a g

0.2 =
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0.0
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3.4.2-1 {RIEAHEKIFEEERE 1 7 o — X T O EE A0

1.10 T
smengpme SRAC
— -2
—e— BRI v-23
1.05 1 g R
w
= 1.00 i
) el -
0.95
Core region
0.90
-40 -20 0 20 a0 60
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3.4.9-7 (EREEOKIFREEERSE 1 7 = — X TOHIHE U-235 BORRNAD C/E
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1.05 r
e SRAC
Np-237
—— B | P23
1.00 p—Sngfecthiy AVa
w
o 0.95
0.90
Core fegion -
0.85
-40 -20 0 20 40 60
Ax, Pos. (cm) ’ .

B4 3.4.2-3 (RBRBKIPEEERRE 1 7 = — X TORIA Np-237T OB D C/E
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MOX JREF D LM « R OMEESRIIBSTME T b2 NELER 15%8 B
DEELE MOX MR 5K Y . MEHERIREIL 13mm O=AMREESR T TH S, EEEEORE
KIFE D BFENARY MV EBDOFM®TFOEREEE T CEHAINS, |
DX IBEEETO MOX BEHOEY) - BRMBNLIEZ R, RT3 LREDDTE
BERBETHDH, Z07EDH, BEAZENENTI— RIZLD. MOX BEO 55 W2t &%
L. THICK D REHERE OEEM 2HEAL. SEMEEZED. Wﬂ%A¢®ﬁ%ﬁ%%E?5
ZEMKRETH D,

TS LR S, AT BN TH. MOX M55 F03HET— KA - 232 b—
2 >k BREMFME RN LTS, | '

3. 5. 1 EEI-FOKR

(1) Mg ~EHR

K OMRETHHRRKZLITITRT,
a. ANELUTHREIOLAR, . BRIWDERE, mAMEHREE25X5 LT85, BFE
ERICB T 5B OBIE D 0, IENSSEN,

b. L MEEEFNICEERIGT S FP U AMMS S E0. MEHENE LR, 2hick?
- WBBEO)-TTUR BEURLy MARIRSATY 2772 S8 % PCML

(2) gtEa—1 \

BE7E DRREHIAT 01— R FEMAXLVSDOEF)V IR BT & D EBEREKIFO MOX MEHT G L
7= FEMAXI-RM ZFFE L. PHEENETo TO— ROEAMREZHERL -, FEMAXI-V I— Fid
BKIEIREL CE—#RBHE) Mffo— R &L THRE N WM OB, {Twmmmt ik
D% DY T OMELND F AT ER AR R TN B B 720 ThH B,
CEFNVKBOFELEEEUTOED TH 5, (€3.5-1 21

2. REHEREABROLY AL MCABILTES ML Z015 A > MEIA FEMAXLV T 12

THoEbDERK 40 ITHEA LT, TO&KEYT AL MoH U THEIEH OS2 5h

Do

=3 o i e SV Nl %H«v/%ﬁ&(mxﬂwmxﬂlmﬁﬁ fissilePu E1LE
2E) BEREEWRELE,

aN@X%ﬂNVVF@ﬁ%ﬁgx%WW@E%%@T%@&@%%@%&Uﬁﬁﬁ%ﬁﬁﬂ
A, BIRNA T a3 ELUTHERHATREELE,

d. WAooy b rsA2%BE L TEEOEARYE 7 A FOFERAICHE X
7z '
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5P, I— K FEMAXI-RM i3/8Y O ECBEIS 85 DT, 20D OEE/NY IV AT A
O EREA, BELE,
T CId. FEMAXIRM %, HEZBERETOETNHEZL DD, AWk,

3. 5. 2 MBHOERNEE

(1) 5

IEREREKAT D MOX MREHT, FERDIBAITIZ BT D MOX HREID BAS 4 fh0 8 8HHHE D A
ERECHATRBOT, 2055 FVEINIEHEAT AR EKF) MOX MWE ORI, i
BREYIMEE S £ T DA RN B D BENL N,

L7 T BHIC BN TIL, fEROYHEEST FILSEAEEN S 2BA T, £EMIT
WEREFINER, BPERBEEEFVEAMFLTI I 2~ a  TREF .
KIRHTEH I BT, SIS TVICESZEWEBOMT S, B (B fFcESE
BN AR ORREERE L, 2RMEE 21T 5 /-, FEMAXI-RM DR KR OS2 ¥ 3.5-1
Nz

(2) FAHORAR |

BRI BN TR PHENZRNEEO TIC. BEORE LRICERT 284, DS
Ry Mpe® FP H AR EZNICE2REHBNTED LR, BXUHNEIC X S2HBEBENDETRT
DEALE BTN Lz B A Ly b OBVEEROET OE, <Ly MEE. FP H AR,
W ERIC & 2 BBED Liftoff (Fr v THE) 28 OBLERN, BREHEL L TOREHEAD
BEEANE, Ly ERBEOX v v YA ZRCEBAENL. KETHET 22535
Wiz LDEET B,

(3) J1%mb |

TN, ThbEER - BAEAEICBNTIE. Ry FEHEEO PCMI ICESEE X,
KLy FOATY > Y (EREIEE) X BMEHEE O ESEREL. RORFNRY v YLy
ERAFHEL. WEEEKRLE, £, MOX MEHEE U0, 75>y MEDERTHEL DAL
v FSET BEFTTIL. 2Oy N OEEORARRAEZ D, S T IR
BIEL D EFHEND, COBBLEFEAMRCOWT, B3R LI BFMNTE T L2 B THT
BfFol. LTI, Th5ONEEROFEEHHET 3, | -

Ca BEMR

SEMITTI. 352 0R8TL510, Ry FEOE, WEEEMA/MERAZL, K351 KR
L= E% QEIAAY A > S OB, S5 BT % AR AT I & LTI S,
b, —DOES AL MCOWTHTH B LIRS FOER RS 72D\ R EH I D5
AIRESR BRENITRER 290, S5, Latts CEEFAOEMIE—D0E S A
¥ MEBW TSI —TH 5,

b. BRTEENT A
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IR A T, 3,53 IR % X 3.5-18 IKEHE N S 2 2 NEIUR T, K 3.5-3 IR
LI, Ry FBIOCHEETOPHBREENTNARBLCA/ERRL. $5 D0
FHETZT AL MBI BEAR 1 XLy hEOKRROERE, 122 KTOBROERZY->TH
BREEMITEITS. ZOERATIE, <Ly FOBIEHILSHROEHSERTE., ZOLER
D_EESE B B EAOBVAL, TbE Y v T BRI T 5.

c. SRR B : BRI RN -

T OB ORI IR A ER—TH 5, Ll BT OMSRIL. X 3.5-4
WRTEDIZ.MOX Ry hOESEZTNIIETE Ty bD 1RV R THB, TIT.
PAF D & 5 72IR5E 2 3V TRATER 2L TV 5,

1) MOX Ly FBEVT T2y bR Ly hOFHIT, F—OBRAYIMEE R O LR R
ENfiE 525,

HMOX XL v b, FIHIER D1 2HBE0IC5 X, 7520w MRV y MR, kX 0D
TRTNSRAMERE D2 25435, Zhick> T, MENBPRERL T, ERICIEE
ENHFF N, TOBEICH L THBEOERMEL S, D2 O, TONHEROT T >
Ty hRLy "BBRIREE ALY VX TRAERLEZEZOEEN, AROYHEE
EFHEDT Sy hALy hORAEH L EOEE D3 LDOPAIDOMERD LS
BEEEZD, CHICED. BEEOER (B%) BERORELODPPAEL LD, {5
BT AT RE &7 %, MENTARIL. BIROM 3521 WRT K510, SFMEEFIAH L maig
DEETH D, BAHIED MOX v MIEET S 27y hALy b EOERERT &
WML WREERE L TRR &2 Fo7. |

3. 5. 3 EELREEFE
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1700 o C MRS S (Bnd-of -Life) \Z B K IRBERE & /2 2 M0BHE (1 A04E) 1KiE L. T0ORHE
FEEOHM 5% 1076GWdHM) £TB- =, ZOBE. BFRMOHNNTE. Pu FLENT,
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T HMERAMEEET AL MU THEL 2.
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10 X QSRR 0T 7 VTSR LU TRV,

(2) EHPHEFR .
BERETRIZ. MOX iﬁkﬂtﬁx > MU TEFEORF T — T OE LR EE AT
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L. 7504y MBICBWTIIZ OEIH L TREH OHER I 2 EE Az, B 356
G707 7 AV O EAEERT .
(3) WEENEERE

FEMAXI-RM 11— R i3 ERE D 5 BHMAOER, Tiab bRk 3t O 2RO,
BUR DR TR M O MR A VIR E (AL, L IED LICR25) Th,
US> C, AR T, WEEAEE MBRER) BECOVWTE. BukhetEick > THE
R, RTFRIZSRE L TR AR DABRNELEE (288 °C)+21=300 °C ICEE L7z, #EEII VA D
A & LTz KA DWTIE, EPRI ORRBRRA % fvwiz, SARERELREE LES. 8
BOBALBE SBATORE RSO RE S & BITEPNI ERT S, Thbb, —E0k
WHICH LT, #BESBAOREIESNC ERT 5 Ltk 3,
(4) 7vran

PREHED 7L F ABREICD W TR, FALRENS N — T DRENE 250m’ EHFE L 2.
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(1) BREBREET 5]

U0, BEITH, REEEDOMREICHEVREMEERNET T3 2 E0MRINTWS, MOX e
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— & BN U0, REHE FHREICIE T 5 2 SIS RTINS AN T, Baron 5L 359,
Philipponneau E7 )L **9, MATPRO 7)) 90 3 F % kL. BZBEROBLICHET 2ER %
FL<ZEL T TIRBEE T Mo TARERDE F 9% Baron TFIV &, BBEEIC D 5T —
FD {EFOE) MATPRO-11 EF )L TOFMERSEE HIEOHR LT 5, M 357 I02hs 08
BEBRETI)E, REEE/NTA—-FELT O~120GWd/tHM FTAEITHTHR L TRT,

Baron £V OEIL Pu BILE 31%ICFIELZETH 0, E2EE. BEEE. Pu BLENEYS
BRORERERZERL TS, FELERBEE TOERNT—FIZEDNTIEWINDT,
F ORI RIS BHEN B S, MATPRO-11 EFIVEREQHOBET, MBEEKEERD
Pu B LEEFIEIL/Z N, Philipponneau TV B REIE 2B 5% BUT MATPRO £
T & DEFEERITIT N, | |

75 2y RO U0, BN DWW T Halden E5J)L 928/ L7z, Z O Halden 7 )Vi3.
U LR ERR EICE DR O T 1 BN K525 E8RE T4 U T S REERE O IS RE
DEEEFRIN SEXHENTWEOT, EBEENEN.,

X 3.5-8 IZ MOX XL MZBIT % Baron £F )1 (E#E) & Halden BT )V (ME#R) Z L
TRY . Halden EFTIVIZBWTIL. UO, AR OB RLEE £ TOERHMEN 5K 5172 U, B D
ﬁ&ﬁ%”@tmmxﬁﬂ&bfUmﬁmuﬁﬁéémt%émﬁﬁﬁﬁﬁ?%ﬁqwé#ﬁt
HEDTHD D, WEFINE2LKTSE, %%iﬁﬂ'f‘*—éf IZE DN Halden EF VI EEMENE W E
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~F7. PP AAMIZ DOV T, FEMAXLY OEFIL Va0 EE RN,

(2) BHAIERE
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J0GWd/t R 5D FP A AR & o THF v v PH A DBIEERMETF L, SHITETLTH
%, ¥7=. Baron TRV OENEBRIIC LD ENE Y v TRUEERE 52 550, JHUL FP H A
HEPRAKEWEDTH D, 77207y MEOF v v TBEERIT, K35-158RLELDI, F
Yy IRECAN TR A EDIENEETH S, | o
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= 3.5-1 FEEINEZRE O Tt kR

ALy FEFE 111 mm B 105 g/em®  (96%TD)
MOX XL I BALE 1 31.3wi% ( Pu »  Fissile 1% 57.5wt%
Pu+U +OtherHMs

TS50y RV Y b HET T > U0, 0.2wt%

HEEME : DvhnaAa -2, wHAMESR : 71.06 atm = 7.2MPa

HEENLE 13.0mm.  HEE 11.34mm. JEH 0.83mm

TV LB L 25em’ ; IHAREH A He 1MPa.
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352  BEEEAEIE S A N
No10 BEU33 DT A MBI BBRERE2K 359 ~X 3527 ic7/oy kL7,

¥ 7 ALENO. & | EFTALRES . A &
75T R (cm) AR XLy M
1 5. 797 0. 13
2 5. 797 0. 15| F@75 4wk
3 5. 797 0. 21 U0,
4 5. 797 0. 27 (RS 0.2%)
5 2. 813 0. 27
6 2. 813 0. 98
7 2. 813 0. 97
8 2. 813 0. 99 T ———
9 2. 813 1. 00 (U B 029
N e R T s T Se. V.£%0,
1.0 22083 1 10000 Pu iBEE 31.3 %)
11 2. 813 0. 98 >
12 2. 813 0. 96
13 2. 813 0. 96
14 4. 000 0. 25
15 4. 000 0. 24
16 4. 000 0. 23
17 4. 000 0. 23| WEIFrvh
18 4.000 0. 23| UO, (E#EE0.2%)
19 4. 000 0. 23 ,
20 4.000 0. 24
21 4000 0. 26
22 2. 688 0. 96
23 2. 688 0. 95
24 2. 688 0. 95 o —
25 2. 688 0. 95 :
(U IBHEEE 0.2%,
2 6 2. 688 0. 93 Pu I 31.3%)
27 2. 688 0. 89
28 2. 688 0. 85
29 2. 688 0. 81
30 2. 688 0. 19
31 6. 328 0. 14 LTSy
3 2 _6'328 ,0509 U0, (BHEE 0.2%)
33 6. 328 007 2
34 6. 328 0. 08
25. 0 0. 0 TLF A
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4357  MOXA~XLw %Wx%ﬁ%r}b@tﬁﬁ MATPRO-11 &7 IViZRBEEE
KAV < . Philipponnean &7 JVITRBEEKEIEITT A,

'5'!""!"'!"'?

*._ 0 GWd/tHM

NV S0 B | errerore |

Baron model

Thermal Conductivity (W/mK)

80 GWd/tHM 120 Gwd/’;HM

~--800 1200 1600 2000 2400
Temperature (K)

35-8 MOX L w }\&ﬁ%$ ZBE9 % Halden ©7 )l & Baron B )1
D HL#g, '

—350—



JAERI-Research 2004-008

T j ) ! ' T ! T ’ !

MOX fuel_péak powe:r

100 |

0 E L > s ) i L ' i ! i
0 20 40 60 80 100
MOX Fuel Peak Burnup (GWd/tHM)

Linear Heat Rate (W/cm)

BI;anket fuélrlowest power

3.5-9 MREHED MOX BEOES IR (O) BRUT S
’ >y MEREH I (@) ORBBE,

é_ ............................. ..................... M ATPRO“'1 1 model 5

? ' R !
& 2400 : —Baron model- i .
g
=5
42 DO oo s e -
«©
s
[M]
Q
£ ]
o
- ]
- . 1
[<b] 4
c
[b]
O
o+
2
©
a

80Q‘ : Blanke:t fuel-
: PR S ; % 1
: .‘..,.? g -8 S M % ]

0 20 40 60 80 100
MOX Fuel Peak Burnup (GWd/tHM)

¥ 3.5-10  #REHEFRLEE, MOX B OBRBHAZOBRESO
ROA, 7525y MERERTBORE 2@ TRET,

—351—



JAERI-Research 2004-008

2500 T T T 'I T T d ll

|
7101010 ) N N s o
E*A\'[ BaronETJL ]

[ MATPROETFILN, N
1000 | RN ....................... -

Pellet temperature (K)
o
8

0.0 0.2 0.4 0.6 0.8 1.0

Pellet relative radius

M350 Rl MEESERETDT 71 b,
FPM%}%\‘ B &R 72 49GWA/HM DR HICBITS MOX XL w b
R 4 EHADOBET O T 71,

(431
o

- Baron model

N
[e=]

%)
o

N
o

—
(=)
i

Fission Gas Release Rate (%)

FGR from blanket fuel
s |

0 T 20 - 40 60 80 100
MOX Fuel Peak Burnup (GWd/tHM)

513512 FP HAMKMIE, MOX JREHE QR HABOMIEEEOR
DA, T5 2y MEREH T BONHEE @ TR

—352—



JAERI-Research 2004-008

Baron model
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