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A SC TR O = — XA U728/ Pu BB RICIG U Pu B L OV B %
AIREIC S 2 mdr i D& 2 R U, BRREME R BIC 5 2 2 B 2 BN LT,

TP 2 T Pu BB IRICIE Uz PuREVEHL T U A OIRED 72912, PuREH A
7 AZKET DREATEE EOAREEE & LT, (1) 2B Pu OGS ZR2LBE < (KL, (2) %A 7 o
Pu et B DRI, Q) EAIEBIED @ EEFEZ E YA 7 W X D Pu BRI O 3HEN S, Z
NOEERT D722 PuFEEIE L LC(a)PuBHEH (58 Pu D REH Pu ~DO%E) . (b) Pu
BEM (PulAfrfReE) . (o) PudF B (PuIKJR) O 3HHEZHE L, AV FRFICEE e
TOOPREVERL Y TV A 28R Uiz, 727 R U 0 L@ AR MOX SRS PSR AR O JSFR (24
1177 3570 MWy, ZEEANLE L, LR ONT T 7 v hORHEREZT5H Z L THEREVEH Y
U TS U7 FAR) 72 i AP AA DR E 2 F20C Pu 2 i, Pu SARIECR, SRR Pu O R &
W70 OFERED 3 SORBIEICH L THLMNZ Lz, Pu BIKEER OB T, F.O Pu E{LE
Z EIFD 2 & TEAFLO-0.09 2> BH0EKD LIR & RIFRED 0.26 £ TlH EA[fETH D Z & 230
o7z, PulEMEOBLATIE, PuBLEL EIF 5 Z & TEARF.LD 15.4 ¢ 725 RMWR & [FIFEE O
256.5 t ECMEATRETH D Z &N pnole, wiRIC Pu INARE OBLETIZ, 777 v MZ
U-MA JRBH K ONBOEA A% = & THRT % 2Pu BICHF LT Pu A DR A ARSEDH Z &
MBorhoTz,

5 3 B CIX 0B Pu OIRGE 72 RS Pu ~DHRHAD BAEICXE L. 538 Pu OIS Pu ~DOUE
Ze FREIC T D A DR 24T o 7o, P OIC R IR S 41 2 Am 23 88 S 4L B 2 Pu B ABEE D MOX
AL, BRI T oy N ERERIRICERL, WM T T vy N R AT L ATER LT F
ONTHRF L, AR Pu O ONT Pu S ALE D@ bic K 0 . REBUSE, e —F 0 7123
FLOSERE (KA FREL Ry 77 —1250) ([2oWCTHAFLRE 2 LoD, Pu i
141 t 16 17,2 tITHRKAE Lo Pu 2 B0l IS FRGT S Pu ~SCE T 257 D& 23 L7z,

5 4 BT Pu K L Pu [RNARSCE O B AR L, 4O T4y 3% 18 U 72 Pu il & 44K
L. 77y MEBT Pu [RINAREE L7z Pu AR T %, Pu K OVE S BLZ [RIRFIZAT 9 JA R
AE R T o7z, Pu FCARSCE AR L LT, BRI IEERLE 2 N 92 Pu fAIEENC X 2 Bl
FEZEFRROFERERGRIILEBICERA L, 77 7 > b U-MA BB OBRBERRIT OFE RS
MA % 3at. LA EASIN LD E R EOEES (ZrH, o) 2B ANLTZT T 7y MREMEGIRD A
ThHZEEPLNT LT, FLETIEL, R PuMOX &1L 2 JF.0M 6 FEIRIZ Al o0k U C &5
% E RO, MAm BEFE L B HIERE MOX RELOFIIZ LV Pu iK% 8.4 %5 28 % THY




MERELZEERH LN LTz, BLE L EARIFLOEIEMERE & ZRZE2EZ A LS5O Pu & LT
BE A FRECAT O PO BEE A8 H LT,

55 5 B C IR AKAE R Pu BRI B AR ) L, MOX REHERTRAKAF IC 31T 2 24k 72
HPET- 2~ R LS HEESCHEHEENE, RIS 2 DS 2T U 1T Sl 2 e MR A I 5
DNT LTz, H/NREE AU I U (500MW,,) & £ 1T B0 B L& 7 L & U THOE kR A E
(V./Vo) . Pu B LEE. MOX BREMAE A S hiE 222 bv. RUSHEE R OB I 252 % &% %
FEM L7z, V,/Ve % 0.5 5 5 F THM S 72 oW e A7 R L CiE Pu % 0. 03
26 0.43 TTHEML, — 5 TPuBELEZ 5 wt. %5 50 wt. %E THIN S E =ik 227
RV T PufEIBER2Y 0. 37 705 0. 11 FTTIR T 95 2 & 2B H2NT Lz, PWR AL D At
Tld, ST DS - RBERTEL L BT L 2 X A% HIT L= B ks b FiE & iV T
Pu (IR B RAb . RBE R B AL e OV B — 20 o RS IME & [RIFR R 9~ B IREL 8T A — &
(V/Vio Pu B LEE, MOX BRBHITEIIM) Ot 2 8 Ulc, RO o8 O R, Pulk
TR 16% & 7R DR R A —% (V. /V, o 1,72, MOX KRB Pu B LIS « %9 25 wt. %, 37 MOX %
FHITEMIM @ 8. 1948) ZBH 5Lz,

BIZIZE 6 FECTIXER 2 B O H 5 BORMREZIT. D DIFLBREN A 7 L oW I
EREAIERBMEIC B 2 5 508 2 W 6 T Uiz, £ 9508 Pu TR 72 U - R D 1 23 O BEEE 1T L
W3 EOWMBEEEIF | LA ND Z LITE Y 19,5 £ THHEPu 47. 9 t ZEICIRINSWE T& %5 2
LB LT, RIT Pu K E Pu FAARSCE IS X W AL E O m W ERF L EY A 7 L
HEEA~OSAEGE T L, AAROIREY A 7 )VITH 4 BOREEBF 2 EA LIZEE0 BA
2T 2 BEA IR DRI > U A 200 M OFER 217 - 7= 55, IR A EIF 4 J A 2045 4E X
WIEYGEAT S Z & T Pu 2K LN ST T 7 v MBI B RNMKSRE Pu 24 L, £ 70
FERRTILRNIAREE Pu D F THIT2Z 4 FEFRE O KM ml s F 232 H EIFrRE Ch D 2 L 25
MZ LTz,

PUE R0 AGRSCE, JA.0 MOX RBLER G &SP DN TEE MR E R OV 7 vy PRREHZ R D B
RYLHE E O EEE T IN 2 5 k78 Pu B K VB B2 ATREIC 37 4 mdtr i D& A 3R LTz,

i« FRSCEBIL, FI3C 2000 7= & 930 300 354 1 ET ORI T 52 b L<ITEL 800 354 1 FhRH L T E&E W,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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In this study, an innovative fast reactor core design was proposed to enable Pu quality and quantity
management for flexible Pu management policy considering social needs for nonproliferation.

Firstly, for selecting Pu management scenarios according to flexible Pu management policy, three Pu
management targets were selected; (a) Pu quality management by separated Pu denaturing for irradiated
Pu, (b) Pu quality management by Pu isotopic denaturing and (c) Pu quantity management by decreasing Pu
amount. From these targets, seven Pu management scenarios which are most important in terms of
nonproliferation were proposed. Furthermore characteristic of Fast reactor (FR) were clarified in terms
of Pu management when core or blanket design were changed.

Secondly, FR core design were studied and proposed to enable separated Pu denaturing for irradiated Pu
rapidly for target (a) by long storage MOX fuel, placement of the gas plenum in the axial blanket and
the Pu enrichment zoning gradually became denser in the outer core, which was equivalent or, in some cases
even better operation and safety performance compared to a typical FR

Thirdly, FR core design were studied and proposed to decease Pu mount by high Pu enrichment MOX in the
core and produce isotopic denaturing Pu by adding 3% Minor actinide (MA) and using heterogeneous moderators
(ZrH, ) in the blanket for target (b) and (c)

Fourthly, FR core design were studied and proposed for target (c) using small LWR core design (500MW,,).
It made clarified to sensitivity for neutron spectrum by fuel and core design parameters. Furthermore
PWR core design was optimized of three fuel parameters of moderation ratio, Pu enrichment and MOX fuel
storage years for decreasing Pu amount using multi-optimization method with genetic algorithm.

Finally, based on the results of previous chapters, the impact of those proposed core designs on mass
balance and nonproliferation in fuel cycle were evaluated. In response to the social demands for rapid
reduction of separated Pu, it was clarified the separated Pu 47.9 t can be rapidly irradiated in 19.5
years by using one unit of proposed fast reactor in Chapter 3. As a result of evaluating Japan’ s nuclear
fuel cycle in 200 years with 4 units of the proposed fast reactor of Chapter 4 in response to the social
demands for decreasing Pu amount and Pu isotopic denaturing, Pu can be reduced and isotopically denaturing
Pu, And it was clarified it is possible to launch 4 units of large fast breeder reactors newly with only
isotopically denaturing Pu after 70 years
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