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PLUTONIUM USE IN FOREIGN COUNTRIES (98)

Takao Otagaki and other staffs’

Abstract

European countries and Japan had been implementing the strategy of spent
fuel reprocessing in order to use nuclear material to the maximum.
Plutonium recovered from reprocessing, however, must be recycle on light
water reactors (LWRs) because of considerable delay of fast reactor
development. In Europe, much of experience of plutonium recycling have
been accumulated until now. Thus, the status of plutonium recycling up
to the end of 1998 in France, Germany, The U.k., Belgium, Switzerland

and other countries were studied based on the following scope.

(1)Basic policy and present status of plutonium recycling in primary
countries

Backend policy and the status of spent fuel management were studied,

then integrated analysis and evaluation of the position of plutonium

recycling and the status of development were performed.

(2)Plan and experience of Mixed Oxide (MOX) fuel fabrication and
reprocessing of spent fuels
The data and information on plan and experience of MOX fuel

fabrication and reprocessing in foreign countries were collected.

{3)Plutonium inventories
The data and information on plutonium inventries of foreign countries

were collected.

Work performed by IEA OF JAPAN CO.,LTD under confract with Japan Nuclear Cycle
Development Institute
JNC Liaison: Control Section, Nuclear Material Control Div.

* Energy & Environment Department
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[Hi#] F Burtak, G. J. Schlosser (KWU) "Use of Weapons-grade Plutonium in Existing
PWRs-Supported by German MOX Recycling Experience”, Nuclear Technology,
Vol.123,1998.9.
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{(*) R et
TLA4T1 Ci5 | c16 2 32
16MOX | 16MOX
TLA L2 ciz | ©13 | ci4 | ¢is5 | Cl6 5 32
sox | sMox | - - | 16MOX
/B3 0 0
S /CB4 chi 1 16
16MOX
T PIT—N1 €9 | Cio | c¢i1 | cl2 | ct3 | c14 | ¢i5 | c16 | C17 9 88
16MOX | - | 1eMOX | - - | 16MOX | 8MOX | 16MOX | 16MOX
ForI— 2 Ciz | ¢13 | SH | Ci4 | ¢i5 | cCi6 5 56
16M0X | 16MOX gox | - | 16MOx
eI -3 cis | clb 1 16
- | 1emox
ForI—N4 Ci5 | c16 1 16
- 16M0X
CEVUESE Ci5 | ©i6 2 32
16MOX | 16MOX
55T0-R2 C16 ! 16
16MOX
7570 —X3 C8 C9 | c10 | ci1l | ¢iz | ¢i13 | C14 | Ci5 | C16 | ©17 10 144
16MOX | 16MOX | 16MOX | 16MOX | BMOX | 16MOX | 16MOX | BMOX | 16MOX | 16MOX
F57—R4 ) c9 SH | €0 | c1T | ¢12 | c13 | ¢4 | ci15 | ¢16 9 96
16M0X | 8MOX 16MOX | 16MOX | 16MOX | - - | sMox | 16MOX
T2o-5-B 1 C5 6 SH c7 c8 G0 | cio | ci Si | ©12 | cia | ci4 10 160
16MOX | 16MOX 16MOX | 16MOX | 16MOX | 16MOX | 16MOX 16MOX | 16MOX | 16MOX
Tro->>B 2 C6 c7 SH c8 €9 | ¢10 | ¢l | c12 | ¢i13 | ¢4 | Clo 10 128
16MOX | 16MOX 18MOX | 16MOX | - | 16MOX | 16MOX | 16MOX | 16MOX | -
FOART 1 ¢ie | ¢17 Z 32
16MOX | 16MOX
KJhRS 22 C15 | ci6 | ci7 3 48
16MOX | 16MOX | 16MOX
FUARZ >3 Cis | c16 | ci7 3 48
16MOX | 16MOX | 16MOX
NUARY 4 Cls | Ci6 2 32
16MOX | 16MOX
MO XoBEH A AE 1 2 3 4 4 5 6 7 B 9 13 17 76
MO X B aat 16 37 13 56 48 80 56 88 56 88 168 | 256 992
(k) 19981 1HEERINELOLROT, RAADSEEEATWELEZI 5N,

[Hi#] A, Gloaguen (EDF), "EDF's Program for Spent Fuel Management”, TAEA International Symposium on Storage of Spent Fuel from Power Reactors,
Vienna,1998,11.9~13.



[5£8. 3%]

EDFOMO XIFLEE

FNVEE 5 i U0 2% MO X%
3L N 364k (3.25%) 164
~35,400MWd/t 37,5600 MWd/t
1995
NA 7)) w FEH 2 81k (3.7%) 1 64k
U02:4¥42)N ~45,000MWd/t 37,600 MWd/t
MOX:3¥42N
2000
451 2) 2 8tk (3.7%) 124K
45,000MWd/t 45,000MWd/t
20057
481N 2 81k (4.0%) 124k
50,000MWd/t 50,000MWd/t

(k) EHT7IV b= LB 5.3% (U-235 EiEE 3.25%+#H4)

[Hi81] J. L. Nigon, W. Fournier (COGEMA), "MOX Fabrication and MOX Irradiation
Experience Feedback from the French Programme”, International Seminar on MOX
FUEL: Electricity Generation from Pu Recycling, 1996.06.04.;

P. Desmoulins (EDF), JP. Marcon (FRAMATOM), JL. Nigon (COGEMA), “French
MO.X.Fuel Irradiation Experiénce and Developmeﬁt”, Global ’9.7, Yokohama,
1997.10.05~10.



(8. 4%] (hWEHDH (EDF) DO F KWEPWRIZCEIFS
ZIN bbb - V54T NEHE

D ERiciEMINTWAREFIE : 174 (19 9 8&KBTE)
¥ .o0—5> Bl (1987%~)
B2 (1988%~)

¥571)—x Bl (199 7%~)
B2 (199 84F~)
B3 (1989%F~)
B4 (19894~)

____________________________________________________________________

FoET—) 1 (199 04%F~)
2 (199 34~)
3 (1998%~)
4 (199 84~)
""" FUSE T ({9 rE~y T T
AV g 2 (199 4%~)
TN REXSY Y i 9o raE~y T
2 (199 64F~)
3 (199864E~)
4 (199 74&F~)
""" 0 - U G N I -

@ FRAEWMEBLTVBETI : L 17H0M, 33 (199 847 ARE)
VA4 B1~B3

@ HHETMBCEI->-TABRELELTIHTF: 8
727 =X CoBLUCEH

[Hi#] MELOX#t/8> 7L w 1,1993 ; Nucleonics Week 1994.03.28;
EDF & 199 ; Nucleonics Week, 1998.07.30; A.Gloague
(EDF) "EDF' s Program for Spent Fuel Management", IAEA
International Symposium on Storage of Spent Fuel from Power
Reactors", Vienna, 1998.11.9~13,



[88. 5&] RAVOEFFIZHFZMOXBEEEEAN
B4R ERE Mie MO XZ@& | MO X

[ b] i) (Fs2)

PWR

A7 Uven A (KWO) 1968 340 @) O

y19-7" (KKS) 1972 640

E°7 U2 A (KWB A) 1975 1,167 I EErh

fuilh 1 (GKN 1) 1976 785 @) O

E*7°UR B (KWB B) 1977 1,240 B

h-A" -4~ (KKU) 1979 1,285 O o)

by 5-7153473hh (KKG) 1982 1,275 ® O

74Y97°37° ) 2 (KKP 2) 1985 1,358 O o)

5 0-y7" (KWG) 1985 1,360 ) @)

709517 (KBR) 1986 1,326 O @)

2a-BMA- F-BYve (KMK) 1987 1,260 B D FIF

ThA5Vb (KKE) 1988 1,290 @)

4= 4 2 (KKI 2) 1988 1,340 O (1998~)

il 2 (GKN 2) 1989 1,269 ) (1998~)

BWR

7 bvAE 197k (KKB) 1976 771 B 5 h

74Yu7°27° b7 1 (KKP 1) 1980 890

{-3"1 1 (KKI 1) 1979 870 BE5Hh

Fhasilh (KKK) 1984 1,260 =2E

5yt L3vr v B (KRB B) 1984 1,284 O O

7y b3y y ¢ (KRB C) 1985 1,288 o) )




[#£8. 65%] FAVDPWRODMO XEIEEHET el &4

PWR A/ | RBRYS VRAI | MO XIRRIERE | MO Xz
REEHAR | BUZIBRATEY | E/FPRO | FEE
Pu fiss. BILE(X1)| MO XipHFE (%]
[%]
A7 UM A KWO T 3.8 8/28 26
29hlk 1 GKN 1 Fere 3.04 ~/16 9
vhlh 2 GKN 2 FFenE 3.8(%1) —/72 K1
Byy-A> 4" - KKU T 3.28(4) 16/48 25
¥ 3-717{v72hk  KKG TP 3.07(x1) 16/64 33
{=4°) 2 KKI 2 R | UBHEE4L. 0%EY 24/96 50
po-y7° KWG ETtes 3.2 16/64 33
7 0Y7b 17 KBR R | USRS, 0%EY —/—(%3) —(x3)
T4U97° 377 ho2 KKP 2 FeTar 3.5(x4) —/72(%2) 37(x2)
IhATVH KKE BALE | UBEE4. 0% 16/48 25
E"7°UZ A KWB A | Pk | UEBREES.5%EH 24/80 42
£*7°V2 B KWB B | Ffh | UEBgRE3.5%4HY 24/80 42
2a-RA-T-Iyk  KMK B D T UF — 24/84 39

(GxEL)

(x1) BRETAISVOERETN b= LRBITBRT 2 EMNTES,
(*2) BreraHliR.
(x3) 7S Y N TCEEEMDZ I =0 LDEITKE,
(x4) BBUEROBATI b= AELE,




[$8. 7TR] RARDEFEFHEBFIOP uFEEUE

woann | mame |pom aw |00 530 | SRE) LR
[>T | [F>] [lkg Pu-fiss]
NOK RYF Tl PWR|{1969]| 35 880 433 2,377
XY F 2 PWR|[1871]| 35
BKW Ia—v~AVY |[BWR|1972| 365 400 228 1,170
KKG YR PWR|1979]| 95 874 288 1,656
KKL |547va2%wt|BWR|1984| 103 960 128 734

(1) NOK : bR A ZHES
BKW : ~)L > BERL
KKG: ¥2¥yvRThREstt
KKL: 54 7Y a% v VRFARESH
(2) 1995F 1 AREDR Y PEKHT
(3) EEHIR 40 £ & LTEHIE
(4) BFREEDRK




(8. 8%] F7rTa25#/ K- 35H0OMO XREFER

il FrrTa2(H) R—JL 3 (%1)
Y4 ONES 12 13 14 14 15 16
FTMRRLRTT
FERER 95-3 96-6 97-7 95-5 96-6 97-4
U0 MBI RS 44 40 40 36 36 36
e (%) 3.8 4.05 4.05 3.9 3.95 3.95
MO X ARIEE S iR 8 12 12 8 8 8
EPuEbE (%] 6.70 7.28 7.30 6.70 7.28 7.80
TPy fiss. BILE [%] 4.60 4.85 4.87 4.60 4.85 4.87
1B OIF O IRERE 15,270 ~14,000{ N/A 10,960| ~12,800|  N/A
[MWD/T)
MOXURRHARERE (1 7148 T &)
(MWD/T)
194514% 16,700 ~17,600| N/A 11,800| ~15,100]  N/A
2940Mi% — |~32,900] N/A — | ~26,600] N/A

(x1) BRI MY 2 IVHIR & MO XERE /U0 FE VERIZLUTFDED o
FFroYa2858 1658, 3YA 2N/ 3512

F—N 354
(#Ed) N/A; not abailable

RABERE I P I8

—100—

2125 H, 442N,/ 3ord B4 2N




[E8. 9%] 75 >R RILF—, R4 YDOMO XKD
FNVEIE /RO LEEE

EEB0ER 1 2 2 2 3 4 5 6
= 752X N FE— K4y
TS5k EDF9075 kW A B A B C | konvor
()
SEHEN 17x17 16x 16 1818
ol Ui R 1278 1571 8 124 8
LS IERE 3.25% | 3.25% | 3.8% | 3.8% | 3% | 3.5% |3.5% | 4%
SEH) Pu total BILEE 5.3% | 5.3% | 7.7% | 7.7% | 4.2% | 6.0% | 6.6% | 6.0%
EH Pu fiss. BILE 3.7% | 3.7% | 5.4% | 5.4% | 2.9% | 4.2% | 3.9% | 4.2%
5K Pu totalEbE 6.6% | 6.0% | 8.7% | 8.7% | 4.7% | 6.7% | 6.3% | 6.6%
Sk Pu fiss. BbLE 4.6% | 4.2% | 8.1% | 6.1% {3.3% | 4.7% | 4.4% | 4.6%
e U0, #{LI7Y KRy H197
SAH D DHRE(*2) 1.15 | 1.07 1.07 1.10 | 1.16 | 1.09 | 1.10
MO X E&EFREFHR 16 16 12 8 16 16 16 16
MOXH4 2L 300 | 34O | SN | AL | AL | 49420 | 3ord | 4¥44)
]
U0, SE B M EEDIEEE| 3.25% | 3.7% | 4.5% | 3.8% | 3.5% | 4.0% |3.95% | 4.0%
U0, S SR ERER 36 24 40 36 36 28 38 32
Uo, b 7L 3oL | 4942h | SN | 3ord | AL | SHAIL | M40 | 49450
Y490
(Gxs0)

- RDEMETIN b= 4 (Pu fiss.) OEARRIET0% ERE,

- B AEEEE40,000~50, 000MWd/t .
(%1) KONVOItRIZ R w AN 2 B#ETART VD 2E,
(¥2) MAX. power shape factor

—101—
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[8. 105%] OECDHBADTN b= ALEE (1997 £3HE)

BAT + bytotal Pu/EE

= WlomEsE | 1997 2000 2005 2010 2015
ARV F— LWR 0.5 0.5 N/A N/A
TS5V R FBR 0.0 0.0 0.0 0.0 0.0
LWR 5.3 8.1 9.3 10.0 10.0
kAW LWR 2.0 4.0 4.0
EES FBR 0.1 0.6 1.3 1.3
LWR 3.7 3.7
ATR 0.1 0.1
ZA R LWR 0.5 0.7
£ LWR 0.0 0.3 0.3
Gl 6.5 12.0 18.6 19.3

[4482] Nuclear Energy Data, 1998, 0ECD/NEA
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[E8. 11%] BAROTILY—IIEEESEIERE

Q7 NY—= )V EHH

Fhett 200 04T 2 0 0 0445 201 0%FT
HHE S 1999 EEE—35H 1 0~ 1%
2000 £ AHIEAT 3 S [REt3#] [REt3~4#]
[ZREF2 5]
RAFEE S 1999 £ Jik 4 S 1~24
2000 4F EE 3 S [#E2 &1 [R5 3~4 K]
[REF 2 &]
RS 13
[REF 1] [R5 1 #]
JuMEH 1%
[ZaF 1 ] [Z&EH 1]
AAFE 2%
[%3F2 #] [$Et2 &]
dLimEE S 14
[R5 1 #]
HALE S 14
[REF1 4]
AbFEE S 1#
[REH1 ]
PEES 1%
[HaH1A]
[MEEH 14
[REF1 3]
BRI 14
[REF1H]
& &t 4 B 55 7~9H
[HE4 &) [EE 9 #] [#Ef 16~18 %]

OMO X ¥R mgzit (1986~19 9 14)

© L BUFRIRIZALET I

[BWR]

-1 986FTH~1990% 18 (3¥12))
- BHARRFAHFE HEISE

24k (H78 x 8%
[PWR]

-1988F3H~199014128 (3¥42Nn)
-BEh ER1ISH

44k (14X 14 3%

®ATROFERAFRERE

FEERE T5F Al Tl 600 Rl EM O XK 2 R < IR

High .

—103—

J§-f 71 eye, 1998.02,
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[E9. 18] 75 A, Ak L UEEQBNERBAESDOEEL TR

(199 758%E)

By b B2B/F

E2 sARHOTEST | 1996(S=2FE) | 1997 2000 2005 2010 2015
TR LWR 1,600 1,600 1,600 1,600 1,600 1,600
Magnox 400 0 0 0 0 0
H & LWR 80 90 80 560 840 840
E H LWR+AGR 163 444 850 850 850
Magnox 1,500 500 1,500 1,500 1,500
FBR 5 5 5 N/A N/A
a3 3,758 2,639 4,045 4,510 4,790

[H#1]) Nuclear Energy Data, 1998/0ECD - NEA
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[£9. 25%] {45 7-/BLABIRICBSTERFRNOBLIES
By b
& UP273> | UP3ZFS> b | MOXERHR | SRFEHERENR | & &
b OBNIEZ OBNER RloFnEs sloBaEs
1976 14.6 - - — 14.6
19077 17.9 - - - 17.9
1978 38.3 — — - 38.3
1979 79.3 - - 2.2 81.5
1980 104.9 — - 1.5 106.4
1981 101.3 = — 2.2 103.5
1982 153.5 - — - 153.5
1983 221.0 - — 2.0 223.0
1984 255.1 - - 2.1 257.2
1985 351.4 - - - 351.4
1986 332.6 - - — 332.6
1987 424.9 — - - 424.9
1988 345.7 — - — 345.7
1989 430.3 30.0 - — 460.3
1990 331.0 195.0 — - 526.0
1991 311.1 351.4 - — 662.5
1992 219.9 448.0 4.5 - 672.4
19093 364.0 600.0 0.0 — 954.0
1994 575.9 700.4 0.0 —| 1,276.3
1995 758.1 800.6 0.0 — | 1,558.7
1996 862.0 818.9 0.0 — | 1,680.9
1897 849.6 820.3 0.0 — | 1,669.9
1908% 104.3 276.0 4.9 - 385.2
& & 7,236.7 5,040.6 9.4 10.0 | 12,296.7
KIGEEDH

H 84 : L'aval du cycle nucléaire, Tome 1:Etude générale, OPECST, 1998.6.
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[£9. 3%] L5 F—/BRBIBOETS Y bOKEE
BLUTZDERE]

UP2-400 75> b

NPHBIUHAOMR | HAFRBOMBA - IERER

HAO®BH {5 F SRRl D BI T - VARRIREER

HADE MR E RO A EEHER

HAPF SPF (1~6) oA aii o B iR

MAu M5 RIVTIN RS AOHH., ERIC TS OB
BIUAZwEY S ERERBBY S NVOERTO
g : ;

MAPu )N b = A OB E LU 1 RS

BST1 I b= AE O 2 I K U REEER

UP2-800 7> b

NPHBXUCF—) fERFRAR DR A - BriEifEaR

R1 fERIERARI O BT - R - RREREER

R2 B X NI AN & O SRR ORI ERR

RT BoBERMOH Z R EGHEER
UP37>> b

T1 {5 SRR D BT - YRR - EENERR

T2 195y, 720 A B RUMSRHERY O MR

T 3 RS 5 =)V ORSBUHER

T4 Tk = LB RO R K ULIEERR

T5 T = = )V Ol EHERR

T7 BABLERMON 5 2 B {bhEE

BS1 7N b = AR O R ETERR

BC 75y b OB KRR

GE) MAUBLUMAP ufigdid2 0 0 0FIc—{kbL. R4MEERE B2, 200 0K
MAPTF SPF (5, 6) fiRoadrEIh,. BREERTHZMAPF SPF (4)
HEgkhs, WiEEROMEBIERE L THAZEN S,

[H#4#1] SURETE NUCLEAR 1992 Rapport d Activite, 1993.6 /[DSIN
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—80T—

2000 2005 - 2010 2015 2020 2025 2030 2035 2040
[1 T N M [] [] N 1,
20064 : [ 20254 Fih B N5 I5DER |
HBeTtELAL- v
BHBERSRERE, 20205 20304
ﬂ‘gbqﬁh[is iﬁﬂﬂ% : ¥5’¥E®_§ME115§ 5'7—9
WHBORBEHTS S PEREIETS |\ BUALE
BT, RE DR
] ! :
20044 . 57— 20084E: S5 F—4 2018%E:5-7—4
BABTIHEO BIBIISEO BUEBTHO
13 R F A AT R R F TR {55 Y SFF A B
T—ILHERIZ T—IL AR T LIRS
(BEMFEE - {550k D (850>~ HED
HBL-5E) R—AT R—Z T
BAOEZ{T-o-158) | | BRABET-158)

[59. 1H] 232 RIZBHH2000FEUBOEBMB I AV 1 \vHITOFRETOSSA




[89. 45%] 73>RABLURAVOBHEMO XREIBLIBRIET
(1987~1992%)
=2 753 rFAY
B RERI FFILER BN RERAE LI
VAV APM UP 2-400 WAK
BEAKIF VS5—7 .z ™ AR ATAG A
S4 7o) [TV veNnT A
Zowvh—
BumE (by-U+Pu) 2.1 4.7 0.23
Ty — 2 HIRE 1991 &K~ 1992 11 B 1987 £ 10 B ~11
1992 E#&
A
iRl D 4.1% 41~4.4%
TN b=y LB RE
(%Pu tot.)
PRygerr (MWd/t) 34,000 33,000~41,000 32,000
BEIHR (%) 3.5 5.5
R EREP O 3%LLT 3%LLF 1.81%Pu fiss
Pu (total) OFHEK

[#82] Reprocessing News, 1993.11; Nuclear Fuel 1987.12.14.
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[69. 5] COGEMAOHMIEMRK

(1) BHNEEES L UE D F &L DRI THfES hEFEKIFEFFHHOFLERL

BT b

§>u—:<1 (UP2) 374 151 525
LY—X2 (UP2) 727 0 727
B (UP2) 898 0 898
$Y—Z3 (UP3) 4,226 2,774 7,000
A* 4 - DI S 66 0 66
(UP3)
(EUDPFZ(‘:}&?JJ?U@U P 2-800) 8,156 0 8,156

& &t 14,447 2,925 17,372

(2) UP3ZZ> DN~ 0O— FEIRIZ BIF B/8EE & DRWE

LA

g s | EWERHIEBS%) | BHE (RHIE0E%)
B F | [198sEmAl | [1993FRE]
B (104t) 2,567(36.7) 2,774(39.3)
kaw (154) 2,498(35.7) 3,112(44.0)
AR (4%) 547( 7.8) 510( 7.2)
A E—(2F b At) 464( 6.6) 530( 7.5)
524 (PZEM) 140( 2.0) 140( 2.0)
Az —F
(SKBF,/SNFS) 784(11.2) 0o( 0)
& =t 7,000(100) 7,066(100)
(GE) COGEMA s (LR R AR (8] COGEMAER

EDF
PZEM
SKBF/SNFS

LEH D

: ¥—3 2 M Ehsst
» A9 — 7 iRt a Rt
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[#£9. 655] XEOTHORPBUEZS hDRHRR (199 5FRE)

By . tU
Ed| ~—2Z 00— R (10 /) R—Z 11— FED 10 £/
# H 2, 158 (AGR) 1,520(NE) +880(SNL) (*1)
kA 969 (LWR) 1,065
H & 2, 673 (LWR)
A4 R 422 (LWR)
Ry z—F 140 (LWR)
RARA v 145 (LWR)
v 53 (LWR)
vsial 4 2 (LWR)
AV 143 (LWR)
(PhHEZH) 295
& & 7, 000 (*2) 3, 455

) (*1) SNLAZELEDM, 1,044 MY OFEEMEBNF L LA L.
*2) 19 9 SEFEEREAE. AP SR 3100tU, NEf#BITSNLERS
#1 1,800tU Hs#E
(H#)] IEAJEL®
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(9. 7TR] RAAOBNEZHE

AEEsE (tU)
W= COGEMA BNFL At
UP2 UP3 at
NOK 50 |160 210 225 435
BKW 80 |120 200 30 230
KKG - 170 170 120 290
KKL - 65 65 65 130
a3xast | %130 |5000 k(640 E| W450 [f91, 10
0
) BRI [H#] TEATE LD

(9. 8%] ~NAF¥—DF bt hBBREAt (COGEMA)

& OB OENIEZR
FALIBHAE (4F) R B ELRFOR
(199 4EXFE)
1980~1985 140F> 140k
1990~2000 530%h> 160+
2001~2010 226k
2001~2015 [#4F/M120 broF 7y a R

[ 48] "Plutonium Recycling : A Question of Timing”,

Kyoto Roundtable, 1995.2.6-7/SYNATOM
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[#510. 1%] 1994ZF0ECD/NEARECHITS
UO::/MOXEBEIR ME&TIL b= LHi(E
s SR U028 (1kg) MO X#A% (1kg)
oS A $509 $65
($70.1X7.267kg) ($70.1x0.933kg)
LT $58 $7
(88 % 7.267kg) ($8x0.933kg)
B $552 -
($110x 5.014SWU)
rbin L 8509 $1100
($275% 1kg) ($1100 % 1kg)
& &t $1394 $1172
k%R — $222
) b = AfffE - $5.0/g Puf

($222+ 44g Puf)

[H#:52] The Economics of the Nuclear Fuel Cycle, 1994 / OECD-NEA
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[#10. 2] PWREHEAEREOTIL b= Lk
(1) BRHIERE
YA 2N Pu-236 | Pu-238 | Pu-239 | Pu-240 | Pu-241 | Pu-242 [ Am-241
mas | e | toomd | [%1 | [%1 | [%1 | [%] | [%] P
U235/U | [GWd/t] [ppm]
3.25% 33 12 1.26 | 5662 | 23.18 | 1386 | 4.73 | 3500
3.70% 43 15 1.97 | 5255 | 24.09 | 1473 | 6.22 | 4400
4.40% 53 20 274 | 50.37 | 24.15 | 1516 | 7.06 | 5100
(2) O 7NV b= MEFOE
P OiEEE Pu #HAE (%)
Pu-238 | Pu-239 | Pu-240 | Pu-241 | Pu-242 | Pu-tot | Am-241
0 1.26 56.62 | 23.18 | 13.86 473 99.65 0.35
2 1.26 56.62 | 23.18 | 1244 4.78 98.23 1.77
1.26 56.62 | 23.18 | 10.52 4.73 96.31 3.69
10 1.26 56.62 | 23.18 8.28 4,73 94.07 5.93
15 1.26 56.62 | 23.18 5.69 4,73 91.48 8.52
(3) Am-241 S HFROEL BT : ppm/Total Pu
PR 3.25% 3.70% 4.40%
PHiER 3500 4400 5100
3 FRRTEE ICEAR | BT 24600 26800 28000
BUE 2 F18 10800 11200 11600
SRR HELE | FOEH 36900 39900 41600
LB 2 £18 9980 10300 10670
10 4FRlTRR R I ALY | BRI RG 59300 63700 66610
B 2 f1% 8100 8400 8700

[H8#1] Plutonium Fuel: An Assessment, 1989, OECD/NEA
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(510, 3%] SEREHETHLIELS hAEEEREOTIL b= b LEHERS

piaLi IR 7N b = ARESHERE (%)
(Mwd/t) | py.o3g | Pu-239 | Pu-240 | Pu-241 | Pu-242
Magnox 3000 0.1 80.0 16.9 2.7 0.3
5000 HY 68.5 25.0 5.3 1.2
CANDU 7500 By 66.6 26.6 5.3 1.5
AGR 18000 0.6 53.7 30.8 9.9 5.0
BWR 27500 2.6 593.8 23.7 10.6 3.3
30400 RBER 56.8 23.8 14.3 5.1
PWR 33000 1.3 56.6 23.2 13.9 4.7
43000 2.0 52.6 241 14.7 6.2
53000 97 50.4 24.1 15.2 7.1
{4#1] Plutonium Fuel; An Assessment,. 1989, OECD/NEA
(81 0. 4KR] 7 b= LRAEBORE
[EIEIVRL 2 e ARYE LEisRE | BRESEPET | BME | £
' (a)(h) 1.0E9Bq/g n/g.s. mW/g
Pu-236 284 o4 19,000 37,000 - U-232
Pu-237 45.3 H 8+ - - — Np-2237
Pu-238 87.74 o4 600 2,600 560 U-234
Pu-239 24,000 £ (04 2 0.03 1.9 (U-235
Pu-240 6,500 4 o 8 1,000 6.8 |U-236
Pu-241 14.4 £ Jéi 3,700 - 4.2 |Am-241
Pu-242 380,000 a 0.1 1,700 0.1 {U-238
Am-241 430 = o, v 120 114

@P u-241 O (0.002%) X >TakiFHETS

ETORECIE, X v BOBEPHES

[Hi#2]) Plutonium Fuel: An Assessment, 1989, OECD/NEA
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[#10. 5%]

HEERTHAH (UKAEA) EXRERTFHHAM (BNFL) 01993 /94&FCBIFEMUFTF—%

R Iy | BiEBYSY | RRYSY | YIS/
B BE ¥4 b ZWhZoAl (HEU) (LEU) FHto>
(kg-U-235) (t) (t) (t)
UKAEA |F—=>VL A -1.9 -0. 7 +0. 012 |Negligible +0. 0386
N—r )l Negligible 0 0 Negligible +0. 074
A7 74-0A" SR | NA 0 0 Negligible +0. 1
4Ry +0. 2 Negligible Negligible —0. 013 |+0.1
e I ) 4 +0. 3 Negligible Negligible +0. 002 |—-0.009
BNFL [h—rNn—Z}b N/ A +0. 9 +0. 9 +0. 9 +0. 9
74 —WE —16. 9 | Negligible —0. 030 +0. 1 -14. 6
ATV T74—=X |IN/A N/A —0.683 [+13. 5 -0. 89
) + e

— - S

N/ A YA NP DELE Uk

{Hi82] Nuclear Energy, 1995.10




[%£10. 6K] ZS AOFLEBOEAZRMISENSREMRR
& % L\ I REAEZIBOER

Bifi ckg/ b

US| PN IZoL | A F—TFIF R | BRI
900 7 kW # PWR 955 9.96 0.595 32.9
1,300 7 kW & PWR 953 10.2 0.677 35.6
SR PWR 943 114 0.972 44.6
EaEbts (MOX) 921 389 2.85 36.9
e R ER L= PWR
(#1)

A—NT7z=w iR 722 186 715 84.0
EiEL (FE2)

(E1) BEYFOZNV o ASERIE 5.3%. Tibb 53kg
(FE2) ¥EEFOTN b= ASERIT 204%. DB 204ke

[4H2] COMMISSION NATIONALE D'EVALUATION RELATIVE AUX RECHERCHES
SUR LA GESTION DES DECHETS RADIOACTIFS: RAPPORT D’EVALUATION

No2, 1996.06 / CNE
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[£10. 78] FOrSBRVHBLTIFEERBLEY SV ADIFED
EAERED7 I/ F= REEE

B kg L

900 7 kW # 1,300 7 kW £k |E#KEE PWR [BREED =7 zw PR
PWR PWR (MOX) 8l 18810
FHE L PWR
Np 0.42 0.43 59 0.16 0.29
Pu 9.8 10 11 38 180
Am 0.32 0.38 0.50 2.8 7.8
Cm 0.027 0.042 0.081 0.64 0.30

(3] COMMISSION NATIONALE D’EVALUATION RELATIVE AUX RECHERCHES

SUR LA GESTION DES DECHETS RADIOACTIFS: RAPPORT DEVALUATION

NoZ2, 1996.06 / CNE
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[10. 8&] 75 RICBIFIFRBORSHEEMRYDILFIERR

BifiT 1 kg/ b

Jiz3 900 5 kW #& (1,300 7 kW % {5k PWR ESER{LY A—NRT7xzZwi 2R
PWR PWR (MOX) 88 B 140
i L7z PWR
Kr,Xe 4.7 6.0 7.5 5.9 12
Cs,Rb 3.0 3.1 39 3.5 9.8
Sr,Ba 2.4 2.5 3.1 2.1 4.8
Y,La 1.7 1.7 2.2 1.5 3.5
Zr 3.6 3.7 4.6 2.7 6.4
Se,Te 0.53 0.56 0.70 0.62 1.5
Mo 33 3.5 44 3.4 7.7
1 0.21 0.23 0.28 0.30 0.74
Te 0.82 0.23 1.1 0.85 2.0
Ru,Rh,Pd 3.9 0.86 5.4 6.8 15
Ag Cd,In, 0.22 0.25 0.32 0.54 1.1
Sn,Shb
Ffh
Ce 2.4 2.5 3.1 2.3 5.3
Pr 1.1 1.2 1.4 1.1 2.7
Nd 4.0 4.2 5.2 3.8 8.8
Sm 0.77 0.82 1.0 9.1 2.4
Fu 0.13 0.15 0.20 0.25 0.26
&t 32.9 35.6 44.6 36.9 84.0

[##1] COMMISSION NATIONALE D'EVALUATION RELATIVE AUX RECHERCHES
SUR LA GESTION DES DECHETS RADIOACTIFS: RAPPORT D’EVALUATION

No2, 1996.06 / CNE
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[#10. 95%] 75> RIZBIFZFEEBOERBREOBEERDER

BAL : kW/ RS E K

WHIER 1 21 4| 5] 6| 8| 10[20] 30| 40 | 50 | 100
900 77 kW & PWR 24| 1.0 0.69]0.57|0.5210.40(0.8410.29{0.25|0.14
=R e PWR 4.0 | 1.56 1.0 | 0.8210.73|0.55|0.46 | 0.39/0.34]0.19
BEEBEHm (MOX) 8.7 | 4.2 1.6 1.1 0.83 0.48
WA & 5 L= PWR

A—NRT 2= w &R 3.0 | 1.7 0.84 0.75

& 1470

[4:81] COMMISSION NATIONALE D'EVALUATION RELATIVE AUX RECHERCHES
SUR LA GESTION DES DECHETS RADIOACTIFS: RAPPORT D'’EVALUATION

NoZ2, 1996.06 / CNE
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3. TN KNZOLEE

FEEEFAEE (IAEA) oEEOT, XKE #EH 750X, Y7, PEHOZRSERE
EH, 5AELHEK, AV, NF— XA AOFEGRBHREETCREINV IO LZHMALT
WAAHEHR TN SO AMEEERRAETAILIIRD, 1998F4AICTIAEANT VI
v LEEES (INFCIRC/549) 2Lz, CORIZ, DY TERL BHEHORAR
oERsiRHENE. AERBLUEEOERZESEE (DTI) ¥1998F6H2HIIHRERL
TN oy AEEERICESHT, TAEARSO 7V b= AEER [$$11. 1~11.

2%] Kmlize

i, HROBH/EBEOHEINV oY AEBERE. BLUZOMOBZEHEOTNV UL
FEEEESE 811, 3~11. 118 211, 1~11. 4] cF vk,
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—0e1—

(11, 1%]

199 6 FEXRBREDEELH I =D LIFR

( YARIX1995Fkn(H
< >AIX1997FEXKDHE

Bff: by
B O KRB O MOX#EMLT | REHOMO XHH Z Dfth
5| A7 =ty N AR L 10 =D VR et y N s &
(SUPu) )7 ety .
~F— 0 2.6 0.1 (i
H & 0.6 3.1 0.9 0.4 fiEizH 23D 15.1 b >
P4 | <0> 0 <0.8> 0.4 <3.9> 2.7 <1.8> 1.8
Z4RX | <0> 0 <0> 0 <0.6> 0.1 <0.1> 0.05 kK Az, MEMEDOP u% 100kg < 50kg
' FKip > RH
= 0 0 0 0
75 V2R 43.6 (36.1) 113 (10.1) 50 (3.6) 55 (5.5) |BNC, MEFTEOPU% 30 M (25.7
k) R
Fi, EHICZS VXD Pud02 b
(02 b)) MH 3B,
B E [<574> 521 <0.5> 0.5 <22> 22 <0> 0 Bz, fMEREOPU%E 3.8<6.1> b
YFiH. i, MEIZHKEOP uM
0.9<0.9> b HiPH B,
Xk H 0 0.05 A 4.6 40.4

HigL : TAEA, 1998.04 ; DT1,1998.06.02.



[£11. 2&R] 199 6EXKBHEOREEDHREREDPD
TL MO LEES

( ) AiZ199 5%4EkDfE
< >HIiE199 7TEERDMHE

Bifii: b
Ed| FFrFRo | BIAETHEAO | TOMDIEGHO g #&
TN = A TNV b= b TNV b= L
AV F 12 0 0
H & 48.0 1.0 0.5 K
FAw Edar FiRH FiEH
24 R <6>7 0 0 fEzHZHD
6 h<bHhr>
B H iR KR Rk
75X 65 (64) 88 (87) 0 (0)
EH <5>4.3 <42.1>43.0 <0.1>0.1
*OEH 272.4 0 12.8

HifE : [ABA, 1998.04 ; DTI,1998.06.02.
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[811. 3%] HEODSHTIL O ALAEERE
BT b
i R £ il & g
B3R BEHR /R FIFR

% Feda
HE 45(a) 85.0 18 143
oyr 27 131 158
752 65.6(a) 5 70.6
BE 55.7(a) 7.6(e) 63.3
b 0(a) 4 4
2241 ) 1 - 1
&t 193.3 246.6 439.9
JERZ Reds
AP F— 2.7(a) - 2.7
(Y 10 10
A4FZV7 1(e) - 1
Ha 20.1(a) 20.1
v T 1 1
ZA R 1(d) - 1
& 35.8 35.8
= &t 229.1 246.6 475.7

(a) 199 8F4ACEBRTHHEE (IAEA) PRERLEZT—I 05

b 1R RSTIVIEL 99 44KEE, 54033 b, 046 b ERE.

(©) PIV7I4 PEREIZINE, 06 b
@ P75 4 PEFICIFE 02 b @O IAEATOTF—FICBZENMCH 2 HDHTI

DTN,

(e) EEBUFD 1 99 8ETHBHOEMR G,

Wi« DOE, December 7, 1993; David Albright et al, “plutonium and Highly Enriched

Uranium 1996", Oxford University Press, 1996; DTI Press Notice July 31, 1997,

Enerpress Sep. 9, 1997, Nuclear Fuel 1998.04.20; Plutonium: The First 50 Years,

DOE, 1996.02, ; UK announcement on July 8,1998.
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[ZE11. 4%] ¥0DEZFAHEU /P udDAEELAEE (199 3FXEE)

HREBYE g (bl | EE [M] i &
DYy7OHEU 1,400 ® 1,270 * 198 8FICEERT
XEOHEU 994 ® 749 199 24FIZHEERT
oY 7OPu 1452 131* 13EDP uEEFOAG 10 EiX
1987~199 2FIZFE#E,
RERP ukEX SETHRE,
FE L AR O - DI HEE
éi’L‘CL\Z)o

KEDP u 103.4" 99.5° | 1988 EERT

a R

b #DOEH#E

Hi 8 : Commercial Nuclear Fuel from U.S. and Russian Surplus Defense Inventories:
Materials, Policies, and Market Effects, DOE/EIA-0619, 1998.05.
Russian HEU -O.Bukharin, “Analysis of the Size and Quality of Uranium Inventories
in RUssia”, paper presented at the Nuclear Energy Institute’s International Uranium
Fuel Seminar (Williamsburg, VA, October 8-11, 1995); U.S. HEU production -U.S.
Department of Energy, Office of the Press Secretary, Openness Press Conference Fact
Sheets (Washington, DC, June 27, 1994), p.52; U.S. HEU inventories -D.Albright,
F.Berkhout, and W.Walker, Plutonium and Highly Enriched Uranium 1996 World
Inventories, Capabilities and Policies, Stockholm International Peace Research
Institute (Oxford, United Kingdom, 1997), Table 3.12; U.S. plutonium -U.S.
Department of Energy, Plutonium: The First 50 Years (Washington, DC, February
1996), Table 1.
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[811. 5%] ZEBHOESZWHEAERICRTSEE (k%)
(1998&£7H8H)

HEEFFEOEERWEEE
T RZY A 7.6 >
)= 21.9 b >
fhDREED D S > 15,000 b >

ChOOEEDE LITIHIIPER LLERL, TNV I=vh 44 b2 (ESBHRTNVH
=% A 03 FrEESN) BLU000 oIy (BEHEYZ VUAN) EREL-

Z AOBEERTICH D,
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[E11. 65%] XErBIF37NL M= LRE

bEBE > Pu
B DEEFR 103. 4
BUSOIEEER 0. 6
KERMEESE 1.7
AL 5.7
& & 111. 4

HE /BE)
SR8k 3. 4
BIERE 2. 8
EEERKO DR 3. 4
BAE - HE 1. 2
FRIRSE 0. 4
K EREIESR 0. 1
B A 0.7
& F 12.0
EE/ES BF 111, 4
HE /B8 A% -12.0
BBORE|/ AT 0. 1
SEROREE 99. 5

[4481] Storage and Disposition of Weapons-Usable Fissile Materials: Draft Programmatic
Environmental Impact Statement (Summary), DOE/ELS-0229-D, 1996.2.

—131—



[11. 7R] £&BP uORLEHK

By - % (BE)

R WPu GCR AGR PWR PWR BWR
GWd /tU - 5-6 18-24 33 50 30
Pu-238 0.0 0.3 0.6 1.6 2.6 2.8
Pu-239 94 69 54 58 80 55
Pu-240 5.5 26 31 25 28 23
Pu-241+Am 0.5 4.2 10 10 11 14
Pu-242 0.02 1.1 5 5.5 8 ]

[ 4240 ) H. Bairiot (FEX), “Use of MOX in the Disposition of Weapons-Grade Pu”, International
Seminar on MOX Fuel: Electricity Generation from Pu Recycling, 1996.6.4
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[E11. 8%k] EREPuDHEHR=E (5~105F18)
fE WPu GCR AGR PWR PWR BWR
GWd,/tU ; 5-6 18-24 33 50 30
5 4F 2.3 5.8 9 14 21 22
104 2.4 6.5 11 16 23 25
[B11. 9K] EBEPuDYHEE (5~10F1%)
ot Wpu GCR AGR PWR BWR
54 1.0 4.9 9 11 12
104 1.3 8 13 17 20

*WPu (54#) 2102 LTHELE

[ 4 #11H Bairiot (FEX), “Use of MOX in the Disposition of Weapons-Grade Pu”, International

Seminar on MOX Fuel: Electricity Generation from Pu Recycling, 1996.6.4
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[E11. 10%] SBESEKFIZHTIMOXBEFEOTEEGE
ABB-CE GE WH C-E GE WH
System ABWR PDRGO0

‘ 80+

#EH (W) 3,817 3,926 1,933 3,817 3,484 3,560
BEEH (W) 1,256 1,300 600 1,256 1,155 1,150
RiatimE (%) 75 75 75 - 82 75 75
EHPLTO P 6.8 5.8 6.6 4.8 3.0 4.5
=2hE (%)

1 &L= Pu 1,670 1,590 880 1,590 760 1,070
R (kg 5F)

HalERE (MWd / KgHM) 42.6 39.0 40.0 32.5 37.6 44.0
FAEE 2 2 4 2 3 3

B0 kD Pu BMLDE 3 15.0 15.7 14.2 15.7 21.9 15.8
1R ()

[E11. 11%] EERAIFIZ B B EREMO XE DRt
WH
System ABWR PDRGOO
80+

Pu-238 0.000 0.02 -— 0.006 0.001 - 0.010 0.002
Pu-239 0.937 (.54 0.631 0.590 0.621 0.608 0.421 0.497
Pu-240 0.058 0.21 0.227 0.270 0.242 0.234 0.353 0,295
Pu-241 0.004 0.16 0.126 0.105 0.118 0.137 0.1561 0.163
Pu-242 0 0.07 0.017 0.028 0.018 0.021 0.066 0.043
PusHE(%) 100 ¢.9-1.1 5.1 4.1 5.1 3.7 2.0 3.2
Pu B E(%) - &R 27 31 25 22 36 33
EE5H O -—= 2-8E6 T.9E6 2.0E6 2.0EB 8.4E6 2.2E6 3.0E6
FEk (HELES)
(rem/BF)
EEBORGHR - 2-6E4 6.3E4 1.6E4 1.764 5.0E4 1.8E4 2.1E4
(10 F£18)
(rem/5)
Pu FEAE 2.3 14.3 5.6 8.2 3.8 3.9 11.0 5.0
(10 E1%)
(W/Ka)

[H:#] R.J.Neuhold, E.A. Condon (DOE), “Capability of U.S. LWR Using Full-MOX Cores, ANS
Transaction, 1995.6.25~29,
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(11, 18] YA M0N0 L0ERE (19945 988E) (F0 1)




—961—

¢ Hanfard

ldaho N tiongE qii
aboratory o

rgohne Nation
[/Lab ratory-West

y Flats

os Alamps e
stional Laboratory | o | &/
| Pantex avannan River

[Hi82] Storage and Disposition of Weapons-Usable Fissile Materials:

Draft Programmatic Environmental Tmpact Statement
(Summary), DOE/EIS-0229-D, 1996.2.

(11, 2K] Y4 807N M= LOFEIRR (1994FE0HKE) (202)



Et& 3 (s
FFEROREIP u
BbEans
HZ ZAE
|
@ > v oE{b
l T
BRASTONE
L SRR
%\ N . .
MO X ) mmRgE h AR
[ i) Storage an Disposition of Weapons- ‘ﬁi BA#F DRKIF
Usable Fissile Materials: Draft
Programmatic Environmental Impact CANDU4
Statement (Summary), DOE/EIS-
0229.-D, 1996.2,

[£11. 3] XEORFEBRIN =0 LONIAT> 3>




(1) BZE FATOFH

10 i kv

e e ol
ivier 2jeyarq mm_ nnn dpopeq prrmaonn [SEATET)
o : -
-y |- " ST T34 (N R SRRUUR: DR S
Ha Y N EEE
@u, ..m; <L} "o
™
)ﬂ-
............ S S VRS AR T SV IR IO
:=|
B
® &
i o
) H
~
S
puy
2
N
4
=Y
g
3
Awroatymory i —..T
24

I0RFN

F EaI,
=PA0)

M7y
S LB A TS

/

B 1
A

—138—
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[Hi#] "Technical Summary Report For Surplus Weapons-Usable Plutonium Disposition",



