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An Analysis on the Economics of Plutonium Recycle
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Lifetime levelised costs of generating electricity were calculated for representative
plutonium fueled reactors, and the economics of plutonium recycle was analyzed based on the
calculated results. It was found from this analysis that, under the conditions assumed for the
analysis, the generating costs of plutonium fueled reactors are higher than that of enriched
uranium fueled LWRs with a current uranium price. In order to increase the economics of
plutonium fueled reactors the following improvements will be necessary: It is important for
FBRs to reduce construction costs and to realize fuel discharge burn-up higher than
100GWd/t. It is necessary for fully MOX fueled LWRs and reduced moderation water reactors
(RMWRS) to reduce the amount of core inventory of plutonium by increasing fuel discharge
burn-up. In particular the generation cost of RMWRs will be lowered to the level close to that
of enriched uranium fueled LWRs, if the fuel burn-up as high as 70GWd/t can be achieved.
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A2 FEOHHREN -2 X b T —F X=X LA HERE—

A2.1 $E

REPCBITDLTN N L)Y A INVOREMESTT 2720, TNV b=o b)Y A 2 )V E
DOFFEIZ L 2HBEI R N RUBBEIY A 2 )V 2 b 25l USRS RBREEO AT i#H S
NTNW%, COFMEDEZD, FEk. FFHAFREIT R FENIIREY 1 2 )V 32 X b OFHEIZ A
B NT= R E T 1B R R T 784E8 (OECDINEA) OF —# Witk iz b HE¢iTh h 7= 3 A
WHEN=T—F BHE LML,

BIHEZ T bVERIZEE L Cid, BREF LOBEDThI. ZOMAENE, RERHE R & D3R
BEIEN TS, FeYR— N 38BY A 2 )VOBEORETIIE TR TnRN, K=
AR MWVFETNV b= L E2RMETZHETHH MEO TV b= LEE S EEF & RER
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TRZNVIZT L)AL I NVEOI X MEEOFMICHWEZ3 X b7 —4& X— 2 K UG I 65
L3R NBRHZDONTRT,

B ZRY MDVFIX 7N b= AORERAZESIREBFCH D, FRICERBEFTH
FBR 2B 20001 27 VBN (INC) ORBEIY 1 2V X Mkl & HF b Ffli~—X
DRTHENTWTIEBRICRSBRNWEEZSNE I D6, INC HMHEA LT3R 2)V
I MNEMiRSRT S L LIz, EHEINRY MVFREDI X NERZEE LT, BIaX b
BERELE.

A22 BIBHY A I NVDEELZRIX N F—=F RXR—=ZIZDNT

JRF I RER UK A 2 )V R b FHilizB 3 2 R ZRESHE LT, OECD/NEA 0
DHH 5. OECD/NEA FIRFHICBET 3 LHNRFHIESH Z2ZIELTED. Z20--F]RE LT
R4 2D X MEHEDTHN TNV S, OECD MMBEOEMEN T —F L 7 NV—T2ED
Z 2 CHBEIY 1 7)) OREFMFHE R TV, L R— b BHIRT %0 LR — M 1984 ££, 1989 4,
1994 FITHITINTN Do DWIHER LRV A 2NV BT 28 TREDO I X b Bifid FHf
BBV BE—FNDOHITREINTWS, OECD/INEA I X AETROI R MIAE#ME, TRIME. _EIE
EHFHE I TN 5, ERRE/FEREIX MR O KN EORFUEEERINZHDICR
2 TW5b, SHESHBT—4% L=V HR— % OECD/NEAS85, 89, 94 D5 Tmrd,

DHHOBERTIE. () =20V F—FMER (the Institute of Energy Economics, Japan, BT
IEEJ LS %) M, FIXEBAKFEORFURZMOREY X7 L L HBFHE L T\ 5, X M5 —
Y OEEITFEKFEOTZO L P RPNV I T ROILWEBEIRINTWNS, 72771, 8K
$F MOX MBBEIRIFEMENZICEES TN TWARY, SRI#EA LE IEEJ 0Bk %E IEEJI1 KU
IEEJ95 DFEHETE L=,

TNVNZO AEFAT S EEFIZE LT, INC HBIRER L o TRIBEIY 1 2 )V ikl
FEIT> TN D, 1997 FOEFEHIEFBAS (LU FBR B L BRFF T 2 ) KT 1999 4~2000
FIZPTTIETDLNERFHENHERESHIIBI2BHO PRI, BEFOMBET A 2 VHlo
IXMDEEND, T, FORKBO—RE LTHRREY A 2Vl X NPT, BEDES
FEVWIEERDPZETIZERR LBV TRHERINS,
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A Z)VEEEE 1 HOAHFHIHI N TN\ B,
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DOHEOEEDEBNRTIEISBA LTS EEX 5ND HDIEKE FIVEATRL, DYPE
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(1) RRYZ VEAHE

OECD/NEA94 O &l iz & U AE#EMHIZ$50/kgU TH D ER12% T LERTEH LI TS,
ZhiZ NEA OS5 v )NV —T7OHRETH 5o TIRMEIZS40/keU. LIREIZ$0/kgU & FHili
NTWad,

IEEJ95 Oz XhiE. v o v EHOEBIIEEDORF IO O —F o VI X D AR
BEICdH B =8, 1993 EDMHi&IL 17.168/1b UsOs (44.6%/kgU). 1994~2000 4 CII M IEAIE N
T. 2001 FELBIIER 1.0% T LERTH EINTVS, T 17.16%/1b UsOs Offil&id 1993 FO
K EE A AEAS F Bk & Euratom O P REHEEOETH L LT\ D,

4k, IEEJ95 @ 17.16$/1b UsOs(44.6%/kgU )DEZREATEHD & Lz, 272 L. ABEFD
RAED S HI LT, kb v i ERIIFR LGV D & Liz.

@ Wk o VEAE

TAEA97 I ki, AP S5V 2EINT 53X MIK 3408/kgU (% 3.74 7iF/kgU) TH
%, HROIHETIX. BEIEEHci. 1984 E£h 6K Y 7 VIHEMOMERIT>THE D B
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WI T 7 PESEICKBMHEIRT I MX LBIERIHEM L LTBE L. ZhafgEl LT

F [/ 2,000t FHEDWEKD 5 > EINO 3 X b FHEDFH & BEFHFOLRAE T RDONIEZ. 2D

RJAERIO I ki, FECHIEM 2 AW EE A RIC L 2K 2 2 RINEIZH 28,000 F1/kgU

TH27lzo —H FFHeyedd i knid, LB UHEM2HH L LB EEEM S RIC L

ZERS 27 LTI $9138,000 A/kgU TH oo CHITEBAROK 5 ETH 5,
ZRIDOSHTid. JAERI99 D# 28,000 M/kgU DEZIEAT 3,

) > Ui

AL 2 A7 v 5 VIR T 2B TH 5, OECD/NEAI4 DIZHAEIX 8$/kgU. TR
fll. ERRfEIZZENZh. 63/kgU & 11$/kgU TH D, BIRY 5 2iEHT 2154, # 188/kgU
ERBEINT N5,

[EEJ95 Tidk. © 5 VERMEHARNIE BT IC BRABRIEI= H . 1994 £ LI 6$/kgU THR T3
EINTN3b,

SROSH T, 6$/kgU OEEMHH L7z,

@ U7 EmE ,

OECD/NEA94 D §Fifiifild H RILBEEBR N T E OSBRI L 295 VIBHECH Do 1991 4 4K
DOEHEE RIEEIL 70~160$/SWU O&FETH - /=0 OECD/NEAY TlE. ™5V EMHEB OIEE(Y
X 110$/SWU ¢ b, TIRMEEL LBEIZZNh2h. 808/SWU & 130$/SWU & FRHliE hizo it
RO BEREBNE L — Y — T, KIBICaX bMEMENE L EZ S5 THE D, AVLIS
DEAINEBEITIE. BRERIIN 121282 L TRIEIA TS,

IEEJ95 DFHE ¢ i, kE USEC #t & Fesll EURODIF %t o ¥ #5 B % 5 O EWEE B 441
TEH LML LT 1258/kgU LEHMIiSN TS, F - EMEEHIIERABRBREfcHILEL L
. 1994 FLREEIREN I T 5,

SRIOSH T, 125%/kgU OfEZFEH L /=,

B) U UBEMTE

OECD/NEA94 @ 7 5 > RN TAHAZ D 547 1 L i, 1994 ER R T T HAISmFA L TE D,
¥ MBS ARERTH L PS5, ERCHEFERENPBNTNDZ LD L TH D, RiEE
43,000MWd/t ¥4 D 38 F Ok id 2.2~4.4 7T F/kgU OEFICH %o F DIRHEEAEIX 3.0 FM/kgU
THh. RESWOTIRME2.2 FFkg U (-30%). LFRfEI 3.9 FM/kgU (+30%) & LTW3,

DHPEDOMTEICOWT, IEEJIS Tld. I EAAREICH 2 & & X 1994 FLI% 8 7
MikgU LEHfichTWd, ZOffifgiE L% 89 OEMBEER—RADERELE L TH 5.
IEEJ95 OF I, BAZ 1994 F 1 HOARL — F B2R—-Z L THET % ¢ OECD/NEA94
DIZEEDR 255 TH 5,

SRIOSHTCiX. 8 FM/kgU O/ L=

(6) MOX /T2

OECD/NEA94 O #7 ¢id. MOX MBI T &IZ. MOX BRI T TIBOBEBEIEN & KU
THOEY 2 —=NVEPBRN 55, UO BB TEIZIERE L 5, LWR #f MOX OMMIT&IZ
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2T, OECD/NEA94 D2 H#fHIL 8008/kgHM CTdH %,18% 110 FIcHE T 3 & 8.8 FFM/kgHM
L7 %, OECD/INEAY TIE Y5 U IMTED 4 S52AIBOFEME L BELTB D, 3 5% TR,
5% LIREE LTW5%, TIRiE. LREIEZN2ZN, 7.7 HF/kgHM (-30%). 11 7 M/kgHM
(+30%) TH 5. BINDOEFEFRTIX. 2010 FHIZIE. MOX BRI TEIX UO MBMTED 3
EREICETETTIZEEIOLNTNELDILTH D,
HHEDBE. JINCI9 TiZ, IEEJI OS5 U MTE 8 5 /kegU #3//H L. LWR f MOX #4

KOMITER2ZD 3524 HFM/kgHM) & LTWBJFRE D LWR IZIE. Z D 24%(16 77 F/kgHM).

DOEEFHEHL TS,

FBR # MOX OMTE&IZOW\WTiX. 1997 0 FBR 8BS THAI N JNCIT Tid. Tk
hrcidiy 48 M /kgHM <& b, HFEBAFE O BARMEI 27 TF/kgHM & LT\ %, BRREAR~—
ADTZ v MRS R R U 7= EAMLAEER S (2030 FHH) 075 > b EFEE L. BHICEH
HIRRHEE AR Z A U CEFili L 72fE & LT 23 HFkgHM & LTW3, &iED JNCOO BT 5
FBR EALEE HAZMEIZ, 16 FM/AkgHM L INTHD ., MaREEDS 50 KU 2006HM/4E D S
VYA 7 IWHERICK D ERT B BRI INTWS, 2D FBR ERA/EREIZEEIZ. pido
1997 £ JNC BEED S I 5IZH 40% FABLEZINT WS,

SE O CIREEKE A MOX MR L& % 20 5 M/kgHM & L, FBR A MOX #¥oinT
% FERo 23 FAAkgHM & U RMWR B MOX MBI TEIZ TidO L5 RaAX b7 v 7ER
ZERLT28 FM/kgHM & L= :

MREBHERZES, EBICHAZRS ) v FEIRHESERBESHSER I NS,
BB ERIIFOBBICIMZANB TS >y R LF#ART S>>y bOXRLV v RS
L. "L w PRE V8D b BREAREEICTR S,

(7) GEA SRR IA B

OECD/NEA OFHi¢ik. FRINEP#RIZS LT, 1991 FEMi#s T 508/kgHM THb. 2
1$=110 ¥R T2 & 5.5 TH/kgHM iZ72 %,

IEEJ91 TN BLIRR 0% X b & LT 3.4 FM/kgHM & L. 1991 £ EIZMEN & L
T3, IEEJY5 Tl 2.0 FM/kgHM & L. 1994 ELIE— 2 CHRE T2 L5l LT\ 5, INCIT
Tl i D IEEJS D 2 EME% L LTEIHA LT\ 5, BiZ FBR O A %XHA ¥+ X 7
HEKIPFRE RKERNE LT, BUIX MEiZHEA LTS,

SEOAH T, 2.0 FF/kgHM %2 BB ORBHI DWW THB I > /=,

COBRREFFYA v 5, BUEHRE TOMEIIHIZIERTH S,

(8 BHF BB
OECD/NEA CTOFHIiCId. MEAFMREIO 7 — VIR ZRIRIZLT\W2, OECD/NEA8S i
(4.4+0.4*n) $/kgHM. OECD/NEA94 ¢iZ (5.5+0.5%*n) $/kgHM DAHEIR (n IXBTEER)
BRHIhTW2, FEHRZ 50E2 35, Zh2h 2.7 TH/kegHM, 34 TH/kgU &% %,
DOETIZERH 95 IZBWNW T, 10,000tU OEERAFEMRELZ TR T 2 5 E I DWW T ERTE A R
DOREFMEHBERITON TN 2, BESFEER U ) OBBEIL. 28 F v 2 7 I :60.3 FF/keU,
7 —)VETHE: : 102.3 FF/kgU., BV Oy : 28.8 TH/AkgU, 2227 V—bx ¥ X VB : 32.0
FH/kgU, H—)V MNP : 356.1 FF/kgU TH o =0
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ZEN TNV 2o L) YA 2 NVERFROFERBFREOEGEICIE. FEPRE VDT, B
HIZ MIEHTER ST,

9) UOz B HLEE

OECD/NEA84 iz X 2 HALEEIL 1981 i< 7508/kgHM. OECD/NEA94 12 & %
1991 FAflits T 7208/kgHM TH 5., BHIL 1828 136 ML d5 &, 9.7 FAkgU TH b, 2D
BAIIE., IEERBLSENTED. HIZ 26%DHIRPRIAFNAZ LD L TH B0

DHEOEKFREI O FALBIERER, 7T 0 AW EE TEABLEIN T\, IEEJI

DFHE T 19.2 HFF/kgU & 3. IEEJI OFHTiZ 24.8 77 F/kgU T 1994 4E LB —E & 3T
INTW=, 1997 E D 3 [0 FBR BRI BIT 5 INC OFHBBERTH % JNCIT7 TiX. B/E
NMBBEOHEEME LT 20 AR/kgU BEHAINTN 5,

BB, EABUEENAN—T ZEHEICONT, #lZiE MOX WHA@EDIE Z DHIEE,
BRIBREYOMBBEEDNSZEIN TN I 0%E R, WHRICTI20EXH S, FE12F 10 H 15 HOD
HHFEERICINE, FBOBKRI LEEIEE 600 L OFHAERNEY S 20dV =kt
ICHAIEENERTET D FOBRD 1 TEMZ L2 EAOHIZIE. MOX BRB~OMLIEDSE
NZ2LDZLTHDB, TDHE. MOX BEADIMT, R RUREREY OBMEEZ2SAK 17
TIFkgU LB &2k %,

SE, UOs MBI R FBR O 77 > v MK OBUNIEE L LT, 20 FM/kgU 26H L.

(10) MOX FALER#

Bk MOX BB 0 BALFEIZ DWW, OECD/NEASY TIiIiZ#EE DS 850$/kgHM., TR
500$/kgHM. LEBRfEIE 1000$/kgHM ¥ RENTWV B,

HiZ. A OECD/NEAS89 ICiZ FeEDad#idd h. HEHIND :

@ MOX ¥l & UO il & % RIS EMULIE (co-processed) T3 & D IZHRIZ&stan=7o 0

MZBNTIE, UO AR BEHMOIGE L K BRTFICHEIX MIRBEZ 2T,
@ BWTI =D AEER D OEEFRREHCER T 2 RINKRERTd. I X MEiffiz LR T
5 EDRERIIEZ LNRN,
IAEA97 iZiZ. FBR ® MOX ##l D FALIIZE LT TR 2 MbSRlE T 5 ¢
BRI 1T 2 BEdidah MOX MK O LI 0 R RIZ. 77 > XTI 30t T, RETIIN
25t TH 5o
1980 B D 5 1990 LI H 3T EDRP (Buropean Demonstration Reprocessing
Plant) (60tHM/fE) OZEHERIDTHN. I X MHEIORER., 72 > b (BRI THER RV
REVNIE TS Y b bED) OBRRIZZNDYHR— T3 1500MWe # FBR 3 ZOEARE
D 1I0%LLTTCH D Z ehmE iz L L. Bd FBR OFLIE D R b Bifiic B89 5 BiRH
RIERIZFE SN THRN,

FBR A MOX ¥R OFMIEIZEI L. FBR BHRSTHEAINZERN. BH JINCIT IZ L.
BUREAT 80 7T F/kgHM T& b, 2030 FH & S 5 ERLERRE < O HAZElX 50 77 F/kgHM
EINTNB, Zhizx LTitkBFE 2 RS U EMlIEH 41 FF/keHM &5 DI & T
H 5. mird JNCO0 Iz L hid FBR FEAuikeg BIEMEIZ 27 7H/kgHM TH %, kD JNC &
HfEiZ FBR AL BIEEDK 14 5 TH %o
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SEIOSWCHEA U= B BAHZ., ZEEE LT INC OFREME YD 39 FH/kgHM %, Lt
BE e LT 20 AM/kgHM 28 Lz, T bid EEED OECD/NEASY OOKUVQODEEHANE%
FitRic LC. Bffiic OECD/NEA89 @ 850%/kgH % 1$=110 FICZ#: (9.35 AM/kgHM) LT
Es 2 e, FiFN 465 BHEIW2ETH S,

(1D BV VR ZEYIL S B

OECD/NEA97 D& fffild. 3&E BNFL OaFFHERRIZHK D < 16,800 AD A T X BRI e
DB SREHCE D EThh -, RE¥HI 099 HF/keU TH2 (TRELZELWEINTNS),
Z DIEIZAABIRE I REMBERE L /=D TH D, LRMEE. Bi2EO/NUER BRI
HOSBPRMEE LT, 6.4 ARAkgU LB EIN TS,

DHETIE. &L OV BEEY OAS L 1998 FE~1999 FEIZ T TRAT RNV —FESR
BFABEITBNTES I N, BT R 99 Tl FUFLERTRET B E L IV EBEEY
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