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Study on Safety and Core Improvement of
Reduced-Moderation Water Reactor (RMWR) with High Conversion Ratio

Tsutomu OKUBO, Renzo TAKEDA* and Takamichi IWAMURA
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Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
(Received February 9, 2001)

Based on the situation that the utilization of the light water reactors (LWRs) will be
continued for the relatively long period, the Reduced-Moderation Water Reactor (RMWR) has
been considered to be useful by Japan Atomic Energy Research Institute as a next generation
LWR, and conceptual design has been studied in cooperation with the Japan Atomic Power
Company. The RMWR is a water-cooled reactor aiming at the similar high energy neutron
spectrum to that in a fast breeder reactor, by reducing the moderation of neutrons with the
water as less as possible. Therefore, it is expected to achieve the high core performances
such as the high conversion ratio, the long operation cycle, the high burn-up and the
plutonium multiple recycle based on the well experienced LWR technology.

The high conversion ratio BWR-type reactor has been studied as one of them with the
1,100 MWe core design along with the similar system to that of the ABWR. Since its core is
short and the core flow is small, its core pressure drop is small and the natural circulation
cooling has been expected to be possible. Therefore, a new core design has been performed
under the natural circulation cooling without using the internal pumps, and increased core
power to 1,350 MWe utilizing the space for the internal pumps as for the core.

Based on this new design, studies on the major abnormal transients and accidents as
well as on the stabilities have been performed from the safety point of view, and the results
showed no problems. Also, a possibility has been studied to improve the core design using
the simple and thick control rods (around 60 mm in diameter) instead of the Y-shaped ones
as well as the enlarged fuel assemblies aiming at the reduction of the fuel assembly number
to improve economical aspect. The results showed the possibility for such the core design
with nearly the same core performances as for the previous core concept with the Y-shaped

control rods.

Keywords: Reduced-Moderation Water Reactor, Advanced Reactor, Core Design, MOX Fuel,

Conversion Ratio, Void Reactivity Coefficient, Burn-up, Safety

* Hitachi, Ltd.
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O INEFTORBESHRDOKREZZ, PHETFREELEREINEITF Y O RNRy ZABEXD
T, EOHNNCEN NS Y FEFHBEOERICH L THROBIFIERAKDOKRES Eixo
TNBZEND, KEOBIFEHR > TX 5ITREBHERERZ KBULT 5 Z SId8E L L W
Q@ FLROKDEIEZEZTEBROES T/2DIT, HIHEINE NI IIREHE A KFE L
0.8mm BEOHBM THETIRCEBIN. HHEHENEZHRLORME (HiH#EAART
17.8mm) EBBOTWTIEREVEMNEINRERAR LR TEST., BREESEKDE
ENEENZDERTH S
EVNIENS, FLREEEIRWEE TREEAFREARELT S I & 2FMRE LT, SREE
BEROHFIITHE 60mm 2 E O B O Hl e 2 A U 7= Bl SR A0S O TR 2t
THZEELE, BREESKREZRELL THAROHIFEZR S Z &3, BERORLEOBANSH
BEZEZ5ND, ZIT, HIEBEONEE 60mm BE L EH DI, EEEFEFORMNIZBNT,
MEHEARICEE 6 0mm BEDY 7 "WEEL TWBIEA (WHY 7 MIESEKEHRL TVS),
HERZERTZ ETATHE EOMAMEEZE L2 EICE> TR, ZORRBIRIEHRE
ERIRENE N BB TRE Lz,

M. BREFHIS - T INETORF EFERKIC, BITOREFERIT K DR TLME O IC
ADREHERIRREAY 1.83mm O — X (B —2) &, SBROMEORMESH-HFHEERETH
% 1.0mm DT —ADMWEEREFFOHREL =,

3.2 BB
B OMRET ZEEHILBWREFLOERMBRZUTORICEELZ. Zh 5T, EEH
WER2.1IRXREN TS YFUGEELZERRA LR ER—TH 5.
(1) 75>k
OB T ¢ 3,926 MW
HRBREA LR
(2) fALMEgE
Pu f 7Lk 1 1.05
B RRIGERE : &
HRSERIN W24
PR ERER ISR BERE © 60GWd/t
(3) BRBHEHEM : D oA
(4) BEIROT S >y ML w b B{eiiel
(5) MOXBREIORHM : ST 5> (0.2wt%)
— 96 —
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(6) BERHMEP uELE : 20wt%B LT
(7) DI NHRR

" =] BWRHEH MR *
Pu-238 2.7
— Pu-239 47.9
Eﬂéﬁ@ Pu-240 30.3
(wt%) Pu-241 9.6
Pu-242 8.5
Am-241 1.0
Puf (wt%) 57.5

¥ 3.8wtw DT T IRELE B IR E 45GWd/t TREES BB LS DT,
BUEETORHENL S £, BUEE 2 £/ S TOMRERK

3.3 MRLERTFER

R BWR BFOREO—DI, KMRBIEDERLAVNS NI LT, &, #8, #o
EIRNF-TOEZFETEFHICROESILERD D, £IT. AHATIE REESEE
TOHERRREHE LHAE LT T HOE (VMONT I— Ri2) j2X 0 T3 )b+ —#HEK
190 B TIER L7z, AFERRERER TEBESNZERAERERZHER < PRI, L8l
B, BT —Fd JENDL-3.2 LFREDHDTH D, FLEGEIIEMREESHEEMIL TROES
ERFTEBOKIFEEI—RICXDER LU, TRIVF—FEIL 12, FLmEHM 34 /— R TR
BEEt B CIRBIAZ L Z R VR L TR L ZERR L=, 72, MCP ROFHEICIE, CI SEDR
FHAHEXEZR—RAICLZBIEC I SEXANZRH W,

FRETIN U LEBE, &, R RER BANKRBREOFLERIR. FLEE. i
BT RE, FOBREOFLRE TREMICRESNDIETH D, FRITTI 3 KT EK I
BOMBFBICIOFMEL 2. T/, BREEGHEORETIL. ##E /7107 SF v 2 FRIVR
v U ATe ERGEM-CHEM 2B R L ZFHMEiZ L 7.

3.4 FLBEHER (REHERE 1.8mm 5 —2X)
3.4.1 BEESHERTFELRER

REESAKNEHZX 3. 1187, BiEB,C2EALZHHEONARIT 57.1mm &L, HliiE
ERENEOHIZ 1.6mm & L7z, §E> T, GIHBEENEONRILROS I MIERAKLLT
O BiZME 60mm %727 60.3mm &0 TS, 2. 210RTY FRIGIE#ER OGN & kL
T BREHERZ 0.3mm /M < UTEEOBMZERNIZING O AEW - Iz, NAREEEEEILOXt
HEFEE1E 274.9mm T, Z OHEEEIZK LU T one-rod-stuck DIKEZE L7zHEDIRIFRADKAE
SITHIEL TS, K2.2 &L T, EAEK)VEMERET, 40~50mm EMLTHO, 30%
BEEOKRBENERINTNS, Fr 2 RIRy 7 AONHERL 274.1mm. REIZ 2mm. F
¥ RNVRY 7 ZAORBIEZINETERL 0.8mm & L7z,

WEHREHETZ DI 312 AOMEHEZ IE= AR TITES L MR G MR L 2> TH D,
2.2 S U T REMEAR TR 100 ADEIME/R> TWd, AR—HIE, MDABRROMFERT,
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BEOEWVEERBE U THREMAS 20 5 BRTBHETELTND., Fr xRy A ENE
HoOMREHEDRIEIZ 1.05mm ZHF-> T3,

BRI L 2 R D B 72 0D IR R B SE XD IR TR L 2 KB 3 D B H D0, AEREN TIlIMikiE
BRI A R—TRBEITO D)V O HBREEOHMND (N0 RO Y —7, REERE,
PCMIZFICk2HHEHMHOHEND) 2HTOFMEFIETERE L /2 ETREHEARERE N2 F
DIEDITHBEEFMMENS 1.3mm & U REHENEEZBWRO 7 X 7 HRBEGK L 8 X 8 B
FHESARDIZIZFMTH S 13.4mm & LU Z & T KRB ERIATELA 0.18 Liz-> THEE
2R L AR FTREAREREME L LT 5,

FOOMHEZK 3.2 1R T . MEHESHEKIL 649 A TABWR®D 872 KDK 3/4 12 LT
W3, MERGEIHEBIIREESE 1K1 ROEE TERBESARFPRFICHE I NEZRENEIC
BASNTWSA, HIEEOSEHRICIE. flEEEIIEIRVERICKEHERTES LI I—F >
ESUSTHBLET7AOT7NRITENTND, FINELERIYFRIGEERORFERCK
XX 3.8m TH D, :

3.3 izl S MBIREEOETS MO ERRZRT . BREHEO2EIT 110.5cm T, HRET
HIZZENTN 22cm K 19cm OHALT S > OWARMT S > w RBRITSNTNS, MOXE
13 B 19.5em, FEEAY20.5cm T EDEMEP uBLE 1 Swt% TH D, = SITHRERD 29.5cm
MET S ORMT S >y BT INETOREERE S RIESEREHERR 72> T3,

3.4.2 fFLEBBEEK R OHE

£ 3. 11T 3 RITTIFMEIIT K o TFHli L /=S stk BW R BUAR D E BB T & AP LR 2
ABWR LB LU TRY, AREIESEELELZERT 22D IFLMBAMBEZBD S B 54
WCERETT & &DIT. BREEMESRSBVWRICHNE—F > JOEIBICED .

M 3. 4ICREEREND IV U ABEAMEZRT. 7207 ORBICK D BATRNICJBHE
MBEHRLBNEDIICLTNSN, SEIEBREITIRESHENELTOMNRENEGESNBFS
mo, Bt E—F 0 72 BT 2D INETORF THRETH - 5BEOT I oy
LAENEEZIBEOATHR 3. 5IRITHKICREEZEL TRMHAE—F 7% 1.05 LTFET
HZEMTER (K3.6~M3.7). BEENETHLT S ONEEREINTNE TSy b
HORFH N E—F > 7Z2K3.8I1CRT. RFIHAE—F 73RBS EBITERT N, 1.25
LR TH 5,

B 3.9 ITHFNREHER /XY — 2 &IRT . 24 r AEFREREERTES 34 Ny FEiRLoT
WBMN, ZONRY—2OERITE DK 3.10 IRTRICFLESMOMREIEAREH 124 (BITXE
313 ET. HEF LT ZIKIH(EOCC)TOEZRT) IKBNWT, BEFMOHAE—F IR
1.20 TYHLTH I ENTE .

BMEIESEEOFLE (FRT S0y b2ED) BAMBRBEESMER 3 .111TRY . 131
7 WVERIZHI 20GWdA BIENES, U1 ZIVICEVNIR I D RIEEBICZFORED AT v TIROENE
CTWBZENSNE, HIHFOLARERICEEINZ4 91 7 IVBOEGEROEEIZLD., &
BRI RERBRENELC TS, _

PREE BRI B R DWREHE B RIS 1 H: (C P R) OB S A %K 3.12 R T8 313 1R,
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HASAOEEIZE DK 3 .12 IKRENTNBRIFLBAATERVWTEESICRWRES T
DFHEENERINTND, £, INSEKBRL T, B3.13 IKREINTNEHRICESHDCP
R® 1.3~1.5 BEL L TRIFRBRERENZERINTNS,

X 3.14 IZFE LA RO H AR ORT RESMERT . TEHFLOHNTAELS, LHFELTIZ L
HIAT K> THAMEFLTWS, THFLEOITHT S >y MBWT, #HROR-1
REQEMIHLYEDIZHHEDSTEITOHANZIE—EHEIT/ZR> TS, ZHIIFLTE
BT ZHETFORNICEDIHITDETERA ROREICKDZOHADET ENNT A Ui
BTHBEEZD. T THERUHHE TSy NOHIBRMOXED 1/4BEIZ> TS
ZENMB, FILITRTHRIS, FLOFHRA FEREZELS T52DFMAIMTBRIZABW
ROK1/3THD 1.7X10*% t/h KHEELTBD., AOTYH T 7 —)L 5 EORETHFLZADH
AT 54% DI F U F 412720 TS, FLFERA R 70%Em<, TRI Sy hTO
REAICED., FTHELOTHIZBNTHRA REPBLZ 25 % BEICHR> TS,

X 3.15 IZBUHMREHASE S K YRS QRS MR BEE 34 & 7R 3. AR OIS [t /1 A & [
BODH 2> TW5, THFLTORMEFEESREEEIL I0GWIL ITHEL TS, K3.1612H
SR BICEUHREHA D BREHIEE I RBEE 1Y 84GWd/t. 75 27w ME(EFRUWNER) LM EEE
/2 23GWd/t T. Puf EFHAY 1.05 &ao 7z,

% 3. LIZRENDRRIC, BRI 1.05 T R RRISERED-0.5X107* Ak/k/%void T
HD.,100%R1 REFETED TADENER I N ERERHIROERENFIEEFD MCPR
2 1.3, BAKHNBED 55.8kW/m (17kW/Ht) TH D, KEBED 7 X 7 BREHRE O HIFR{E 60.7kW/m
(18.5kW/ft) L FICHIZ 5N TS,

M. BERERHLL, Puf BELROAA RRIGERBIEIUTOERICL> TS,

- RS LTOEBRICEDE, LTEFLOV1 7))V H (MOC) TOEZEFEL 7.

BREsIE b= (U-238 % K ISR + Pu-240 1% K52 + Pu-238 i K i 2K)
/ (Pu-239 BN K FEER +Pu-241 BRNUR 2R + Pu-241 FAEER)

- Puf B7FLL  BUHBE O Puf R0 O Puf [R5
- RA REOSRERE . ERERREBEERNSIFLRER 5 BHAD UZRENSEH LU ZBEAR

1 RRE(ITHT 2 EEEEROE(LE

% 3.2 ICHBRFFOBIEBMME ((koo [HifdEE] — koo [HIEEF]D koo [HIEBEE])
ZRT. MOXBITBWTIITA 7Nk E2BL T8 %A k/k OENESNTNWS, T2
v FERIZBN T, 13% A k/k U EORBEMENELNTNS, SHinHitk BWREFL TR
HFARY MIVAEL 250, RO 2-10 1K 5 KISEREZSRNBAT 2, TOBERE L
T, BREROY (90%iB#M) 2HWSAIEELE. TOHE. RERBENEDRENTA V)V
M (BOC) WBWTHIFEIEABROREEHETH S 1.0%6 Ak ENHESNIRE &3> T
W3,

DA EDFERM S, HH71 1,356 MWe, EHFGEERIARM 24 7 A BUHREL O LIRS R BEE 60GWd/t
DAL T Puf BRI 1.05 CEDRAT FRSEREPZER TELFLORFIEZR/D I ENTEL,



JAERI-Research 2001-021

3.5 MPALEREHER (MREHERRE 1.0mm D5 —2X)
3.5.1 REESHARTFELRBE

MEIESARNE 2K 3 .17 I2RT. BB ,CE2HH L Z=HEBEBO/AEIT 65.1mm & L. HiilkE
EENEORRIL 1.6mm & L7z, > T, HHBEENEONRIZLROS Y MIEEAAKELT
@E%ﬁﬁmmn%ﬁtﬁﬁa&mnamofm5u#ﬁ%ﬂ%é%twmﬁ@ﬁ&&@zmsmm
. ZOFIEBEICK LT onerod-stuck DIREZE L-BEDIFIERADOKREZIIHIELTNS,
lsl_réhéﬁﬂﬁﬁ@13mm® REF B LT, £EEE)VEMERET. 13mm EEH
MUTHED, MR 1lmm OBREHEORA EHES T SRBRBULNERENTNS, Fvr X
ViR w 7 Z OOREEES 287.0mm. AEIL 2mm. Fv U RIVEy 7 AOBBIZINETERT
0.8mm &L 7=,

MEHR AR NTZ DI 510 ZOMREHEE E=AKTFICESI L BB ESHER ER->TED. K
3.1 &L T MEHEARE TR 200 DM &> T, AR—HIT. hABROMFHE T,
B ORWNEEREE U THREMES =0 S ERRITBREFEL TS, Fr o RIRy 7 2 LN
HOBREHEDOREIL 0.9mm 2R > T3,

BRRFER L 2 50D 2 7o D ITIZ/K R ESIATR L 2 KB T DB H B8, AREHTIIREE
FIRRIIHIT ORI FIARIC KL B HEEOHMICA S 1.3mm KL TESEBOMEICLIKED
RMESDHFEEETHS 1.0mm &L, BREEAEZBWROD 9 X 9 BIREHESKHEL D
11.0mm & U7z Z & T AKHRBIEZIMERRE LD 0.17 /2o THE L T 5 E M L ANER ATRE
REMEEZERL TNS,

FLOWTE 2K 3.18 1IZ7RT . REHESEEKIE 499 (KTABWR D 872 (AOKIESTHAL T
W5, MERGEIEEIREESHE 1A 1 A0S TERBIESERPRIFICEB I N-ERNEIC
BAINTWSA, HIEEOSEmIBICIZ, HEBEESEHRNERICKEFRTEELIN—R>
ZESUSTHBLAEZ7AOT7MRRITISENTNS, PO/ EEEITL 3.49m TH 5.

B 3.19 ic il S REE A RO F MO EREGRERT. BREETEO2EIX 125cm T, RETF
ERICENZN 20em KX 21lem DHILT T > OEIER T S5 27y RRFIFEN TS, MOXE
{3 EEAY 21.5cm, FERAS 22.5cm T BOEEPUEBLE 1 SWwtB TH D, X HITHRED 40ecm
WHLT S OFMT S 2y MT, TNE TORE R A RIESERHEER SR> T3,

3.5.2 FLEEBEEKIRFEOFME

E&St3kﬁﬁb%ﬁt&oTﬂﬁbt%ﬁ%kBWR@ﬁ@fE%ﬁ&%$ﬁD%ﬁ%
ABWR & U TRY, AKHREIEZFRRILEZER T 2 2D IS AMREB 2D S 854
ICEREITHEEHIT, RELMEEZSRWERICHN l:—f’x—/bd)ﬂi&{}i% BT,

X 3.20 CBEIRAEGNDO TN F U LAEMESERT . 74 07 ORBEIZ X D BT BE
MBREFLBNESICLUTWEN. BERETIZ3BEDO TN RV ABLEDOATHR 3 21 IR
TRICBEZEBL TRFAHAE—F 2 7% 1.05 LTFETHIENTER (K3.22~K3.23).
BEMBENRETHET S UNSBRINTVWE TS >y MRORFIM A E—F2 72K 3.24 12
R, BAHAE—F 2 I3RS EHITHEARTE. 1.3UTFTH B,

B 3.25 ITHFNIREHER /Y — 2 &R, 22 4 Aj %EE%%&T%%36A/?@E&&9
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TWB, TONRY— 2 OEBRICE VK 3 .26 IRTRICFELRAAOBREIESKE 97 CUTF
3.29 £ T, FEFLIAIIZINKMMEOC)TOEERT) IZBNWT. BHFRAOHAE—F >
2 1.21 THEHEET B ENTER,

BBIEESREOFORE (FHET7 520y hE2ED) BAMBREESHEX 3 271I0RT. 1891
27 WK 20GWd/t REENHER B 1 7 IVIZEWIC X DREEEICFORED X T v TIROEN &
CTNBZENTNS, RIFLAMERICEBINZ4 91 7 )VEBOESKOERICED, &
HITKERENELCTNS,

MEIE SRR ER CREBHE SRR H A (CPR) DEH A %K 3.28 KT8 3.29 12577,
A3 OEHEICE D, K 3 .28 IZREIN TSP LRIFELA TIRIERICRWIRED T
DFEHEAZEREINT NS, £z, INSEKML T, K3 .29 ICRINTVBIRICESEKEDCP
R® 1.4~1.7 BEL L TRIFARBBENEREIN TS,

3.30 IHRLEAMDE N RORA RESHERT. FRFELOBANEL ., LEBFELTIEE
HIHF K> THAMETLTWS, FTEHFELEETET S 7y MZBWT, BiHFRORA
REOEMPHYE L HHROETZEITOHANKESEDLSRNEIZR> TWBA, Zhid
PLTEHICB T 29 FORNICEIDIHNDETERT RORERIZOHADETENNT >
ALIZRRTHDEEA D, Ty THREOHFE TS >y hOHANRMOXEHD 1 /4 BEIZR
STNBIERNGND, F3.JITRTHIZ, FLOEERA REEZEL THEOFLMEHMRERE
IFABWRDOH1/3TH5 1.9X10* t/hIZFRELTHD., AQTYT 7 —)b 10 EDRETH.L
WADHOT AT% DI F )T 412722 TW5, FOLEERA RRIT 68% @<, Faf7524
v FTORBRIZED. THFEODTFHICBNTRA RENBEIC 0% BREICHR>TNn5,

3 .31 ITEH R BHA 3G K ONF.OE 35 OB S MR BEE 7347 % 7R 9. RIKI OB M 1 070 & [
RO ZER > TW5, THFALTOIREEEREEEIT 100GWdt TBIZHEL TS, K3.32
IZ BRI RRICEUHIREHA D IRBHET EEMRBEE 1L 92GWd/t. 75 >4 v MER(E T RONER) SEIR
BEEEVE 24GWd/t T, Puf BRFHAY 1.05 7o 7z,

% 3.3 ITREINBHRIT, BREIFEEHLLEIE 1.05 T, 1 RRBEREDI-0.5X107* Ak/k/%void T
HU, 100% 71 RIFETED TADENER INE., ERERHIBEOANHIELEBMCPR
M 1.3, BmARHAEEN 42.7kW/m (13kW/ft) TH D, RIUAEZED 9 X 9 BB O HIFRE
44.0kW/m (13.4kW/ft) LI FIZHIZ 5N T3,

% 3.4 1RO HIEEMmE ((koo [HIHEER] — koo [#HlEEBA] koo [HlEEE])
E2RY. MOXERIZBWTIHY T 72 EEBLTI%Ak/Kk OEENEGLNTNS, TS5
v MERIZBNTIE, 14% A k/k L EORISEMENFE SN TS, Biafitk BWREFELTIEF
HFART FIVINELS 25720, 702 -10 XD RIGERERENBDL TS, FOMBEEL
T, BERO > (QO%EME) ZRAVWBIEELE. TORRE, KRERIEENRDRENT1 7))
A (BOC) KBWTHIFEIERBOREETHS 1.0% A KU ENEEINZRETERST
W3,

PLEDRERD &, 7 1,356 MWe, EFGLEEHARM 22 7 A . EUHREL O 1R L ER ISR BEE 60GWd/t
DL T Puf 7L 1.05 CADRA FRIBERBNERTE 2P LORFER/RD I ENTE R,
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3.6 E&®

BRI 1,356 MWD BWR BUKFHERARY MR OEEIB AL E L TINETRFTENT
WY FRIGIHBEZERLFEOTH LT FOREZEARWER TRESESHAE KRBT S
ZEERMRELT, YFHAIEEORDD &L TEMBESADHRITHE 60mm BEDHFE
DFEEZ SRR L7 BRSB R OF GERET O TREE 2 AT L7z, MEIESEZRBELL THRED
HIEZR 2 Z &g, REEORLOBRNSENEEZ SND, £/, HlEHBEONEE 60mm £
ELEDDIF, SEEEFORMNICBN T, BREESKICEE6Omm BEDS V FNEELT
WBBEE. BEAZERETLZ L THAYTHLEDHENBEOLNTNSEILEZERLTOILETH
%

BETDRER. REUL S NS BREESEOPRITHE 60mm BEOHIER ORI EEEZFA L &
B HERDIFLAY, CNETITRE SN Y FRAEEZERA L PO ERBFEOEREERS
THEEHTHRILAEETH 5 L DHERERNBF LN,
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%3.1 FEFHITEPOENE (BEHERR 1.5mm)

- =] EERiitt BWR BU4F ABWR
BRI MWe 1,356 1,356
) MWt 3,926 3,926
JRFIFES MPa 7.2 7.2
PR R m 3.80 2.69
B EHE 649 872
SR R RS GWd/t 60 38
KRB R EE GWd/i 45 38
PR X m 0.6952 3.71
LR E 104t/h 1.7 5.2
FOEOZ A+ 54 % 54 14.5
FLEREE R R % 70 38
R EE MPa 0.04 0.17
Pu fE{tE % 10.4 3.6*
Pu f¥mE t 14.0
Pu f &FLk 1.05
[ZIET A g 1.05 ‘e
BARBHNIEE kW/m 55.8 41.0
MCPR 1.3 1.3
R R 104Akk . %void -0.5 -7
100%™ 1 RRISE & e
R AR A 24 13
$R LR wit% cm 18 19.5
57 Puf cm DU 29.5
BlLEDT wt% | cm 18 20.5

Puf : 2% Pu, + T IBREE
1:E-TFT75205y b2EDRHREE
2 ZNICHIAT,. L FTT75247 v & 220, 19.0cm % fF5%

3.2 fHEEMEE (REHERRE 1.3mm)

SEIGPREERE FEEMmE* (% Ak/k)
(GWdn) iR
BOC EOC BOC " EOC
MO X REHR 33 58 8 8
75y MR 8 14 14 13

*BRERT RE : 55%
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#3.3 FEHTEPLEE (REHERE 1.0mm)

H H iRt BWR RU4E ABWR
BRHHA MWe 1,356 1,356
B MWt 3,926 3,926
JRFIRIE S MPa 7.2 7.2
LA R m 3.49 2.69
REHE & (A3 499 872
SO IR e B GWd/it 60 38
PO B R BERE GWd/t 48 38
FOEE X m 0.842 3.71
FORE 104t/h 1.9 5.2
FOHOZF) 54 % 47 14.5
ORI R R % 68 38
fFOER MPa 0.07 0.17
Pu fE{LE % 9.5 3.6+
Pu f ¥EHE t 13.0 ‘e
Pu f &% 1.05
BRI R L 1.05 ‘e
BRI EE kW/m 42.7 41.0
MCPR 1.3 1.3
™1 REE 104Ak/k %void -0.5 -7
100%™ RKINE =
ot 1 s AT T A 22 13
FRILNER wt% | cm 18 21.5
W5V Puf cm DU 40.0
ELES TR wt% | cm 18 22.5

Puf: %M Pu, + @5 D IEKEE
1:k-FTITS5207y N2ED B REEE
2 ZNITMAT, £-TF752% v ;% 20.0, 21.0cm % 1%

x3.4 HIEEEE (REHERR 1.0mm)

SRR HIEEmEY (% Ak/k)
(GWd/t) et
BOC EOC BOC EOC
MO X #R¥}HER 38 63 9 9
TSIy MER 9 15 15 14

*BEERT K&K : 55%
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FDIMENE
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ARl BWR 2RO OFEORERE (1.8mm 77— X)
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IR A B
A | A
73.5cm
7407 AbE-Y
110. 5cm 98. bem
¥
4
25.0cm 7°Uth
¥ y Rl 5 [ R

P L8
v |72 7mb

S =

)
19. 5cm a1

EB palkhiE S
77y b 89. 5¢cm

20. 5¢cm AFL

25| iRk}

Tl T
19.0cm’ 2°55hgh

3.3 MREBIEAK CHIEEQRTFMLBOME (1.3mm 7—2)
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U LAERES M (1.3mm 77— R)
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BREERA K&K 55%

;

10 20 30 40 50 60 70 80
PRI (GWd/t)

K35 REHAE—F 7 OMEEZEL RERE) (1.8mm 7 —2)
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BErHAE—%>7%7 :1.05

0.90 105

X 3.6(a) MEESHREHEIORATH I/ (0GWd/it. TR RE30%) (1.8mm 7 — )
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P73

Iy

0.90

3.6(b) RBESEREOBITH AT (0GWdit., FHRA FE55%) (1.8mm & —X)
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E—%>7:1.03

P 7

Iy

05

0.90

4 K& 80%) (1.83mm 7—X)

PARY

WREHE SRR O BT 1048 (0GWd/it,

X 3.6(c)
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7 :1.05

¥

E—

AT 7

Iy

0.90

2

X 3.7(a) MEESEREIEEOR/ATH 2T (B0GWd/A., FEAR K&K 30%) (1.3mm 7 —2R)
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