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PLUTONI UM USE I N FOREI GN COUNTRI ES (04)
Takao Otagaki and other staffs’
Abstract

Eur opean countri es and Japan had been i npl enenti ng t he strat egy of spent
fuel reprocessing in order to use nuclear material to the maximm
Pl ut oni umr ecovered fromreprocessi ng, however, nust be recycle onlight
wat er reactors (LWRs) because of considerable delay of fast reactor
devel opnent. In Europe, nmuch of experience of plutoniumrecycling have
been accumul ated until now. Thus, the status of plutoniumrecycling up
to the end of 2004 in France, Germany, The U. K., Belgium Swtzerland
and ot her countries were studied based on the foll owi ng scope.

(1)Basic policy and present status of plutoniumrecycling in primry
countries of France, Germany, The U K , Belgium Swtzerland, and
Sweden which plans to recycle a linmted anmount of plutonium

Backend policy and t he st atus of spent fuel nanagenent were studi ed,

t hen i nt egrat ed anal ysi s and eval uati on of the position of plutonium
recycling in backend and the status of plutonium recycling
devel opment were perforned.

(2)Plan and experience of Mxed Oxide (MOX) fuel fabrication and
reprocessi ng of spent fuels

The data and information on plan and experience of MOX fuel

fabrication and reprocessing in foreign countries were coll ected.

(3)Plutoniuminventories

The dat a and i nf or mati on on pl ut oni umi nventri es of foreigncountries
were col | ect ed.

Work performed by IEA OF JAPAN CO.,LTD under contract with Japan Nuclear Cycle
Development Institute

JNC Liaison: Nuclear Material Management Section, International Cooperation and Nuclear
Material Management Div.

“ Energy & Environment Department
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10
45 30
1,665 1,996 2,232 1,627 1,715 1,392 1,351
1,236 1,382 1,545 1,266 1,322 1,164 884
1,968 1,581 1,142 1,249 1,092 1,549 2,230
120 146 146 146 146 120 86
4,989 5,105 5,065 4,288 4,275 4,225 4,551
1,665 1,996 2,232 1,627 1,715 1,392 1,351
1,236 1,382 1,545 1,266 1,322 1,164 884
2,449 1,892 1,296 1,483 1,266 1,905 2,739
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,1993 ; Nucleonics Week 1994.03.28;
,1996 ; 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; Nuclear Fuel 2000.5.1.
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3.7
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3.7
45,000 48,000MWd/t | 45,000 48,000MWd/t
52,000MWd/t 52,000MWd/t

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 MOX Fuel Irradiation Experience
and Development”, Global '97, Yokohama, 1997.10.05 10; Nuclear Fuel 2000.05.01; inside NRC 2001.07.30.;
Status and Advances in MOX Fuel Technology, TRS415, IAEA, 2003.05.
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25 5.0 Pu total
12 18 2,169 kW
MOX
10 1,890.6 kW 1,644
385 646 1,031
51,000MWd tHM
49,000MWd tHM
18 10
2004.03.
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2.4
2.4
kw
KWO 1968 35.7 @ o
1 GKN1 1976 84.0 o °
KKU 1979 141.0 o o
KKG 1982 1345 o o
2 KKP2 1985 145.8 o o
KWG 1985 143.0 @ o
KBR 1986 144.0 o o
KKE 1988 140.0 o o
2 KKI2 1988 1475 o ©
2 GKN2 1989 136.5 o o
KKK 1984 131.6
B KRBB 1984 134.4
C KRBC 1985 134.4
16
30
30

2.5

BfS,Statusbericht zur Kernenergienutzung in der Bundesrepublik Deutschland 2000.
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2.5

%

%

%

70

KBR 1989 193 64 332 64 332 64 332
KKP-2 | 1988 193 30 155 51 20.7 96 497
KKU 1984 193 60 311 48 16.6 96 332
KRB-B 1995 784 192 245 124 12.2 300 383
KRB-C | 1995 784 8 1.0 16 20 300 383
KKG 1985 193 0 0.0 32 16.6 64 332
KWO 1972 97 14 14.4 24 247 28 289
GKN-1 | 1982 177 0 0.0 16 9.0 16 9.0
KWG 1988 193 28 145 28 10.4 64 332
KKI-2 1998 193 32 16.6 16 8.2 96 497
GKN-2 1998 193 32 16.6 16 41 72 37.3
KKE 193 0 0.0 0 0.0 48 249
BfS,Statusbericht zur Kernenergienutzung in der Bundesrepublik Deutschland 2000.
320 tHM 16

1,120
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2.6

tHTM )
8 8.5
120 34
40 1475
MELOX 100 (250)*
35 262.6

*)
Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.

14

880
Pu-fiss 9,522.3kg 148
Pu-fiss 1,964kg
1,028 11,486.2kg Pu-fiss

2.7

81



2.7

1998 12 31 1999 12 31
MOX Pu-flsgs MOX Pu-flks;
VAK BWR 113 32.0 113 32.0
KWL BWR 1 1.0 1 1.0
MZFR PHWR 8 2.0 8 2.0
KWO PWR 78 694.0 78 694.0
A KRB-A BWR 80 188.0 80 188.0
B C
KRB-B/C BWR 140 707.1 212 1,163.1
GKN-1 PWR 32 337.4 32 337.4
GKN-2 PWR 16 390.6 16 390.6
KKU PWR 92 1,390.7 108 1,653.2
KKG PWR 60 980.2 60 980.2
KKP-2 PWR 108 1,886.1 108 1,886.1
KWG PWR 32 491.3 60 952.4
KBR PWR 104 2,032.0 104 2,032.0
KKI-2 PWR 16 389.9 48 1,174.2
880 9,522.3 1,028 11,486.2

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
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10x 10

56
104
12
68
16 2.2 Pu fiss.
kg Pu fiss.
3.0 Pu fiss. kg Pu fiss.
35,000MWd/t 2.8
2.8
1995 1996 1997 1998 1999 2000 2001 2002 2003
0 32 64 96 124 192 208 244
28
32 032 036 4 o |68 0|36 20|48 12|64
16 16 16 16 12 8 52 104
6 0/ 0 0|0 0|0 O |0 4|0 4|48 4|56 4 |48
Pu-fiss
Pu-fiss
Pu-fiss 3.1 46 Pu-fiss 6.3
24.5kg 8 48 Pu-fiss
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450kg Pu-fiss
2.9
2.9
MOX
Pu-fiss MOX
Pu-fiss (kg) Pu-fiss (kg)
2 KKI-2 4.6 24.5 16 392
KKG 3.48" 18.6 16 298 *)
KKP-2 4.2 22.5 20 450
2 GKN-2 4.6 24.4 16 390
KWO 3.8 10.6 8 85
KBR 3.9 20.8 16 333
KKU 3.1 16.5 16 264
KWG 3.1 16.5 16 264
KRB 3.7 6.3 48 302

*) 4.6% Pu-fiss

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.

11,851kg Pu-fiss Pu-fiss 8,730kg 7,548kg
2.10
2.10
*) **)
kg Pu-fiss kg Pu-fiss
BAG/IAW/SWM*™™) 1,652 0 448 2,462
EnBW 116 0 684 1,260
GKN 830 0 834 705
HEW 1,860 0 1,650 0
KWO 303 0 163 0
PEKK 2,050 0 2,761 2,341
RWE RWEE 5,040 0 2,190 0
KLE 0 0 0 780
11,851 0 8,730 7,548
)
**) Pu-fiss-Factor: 0.6%
***) BAG 1AW SWM

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
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2.11
kg Pu-fiss
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009 [ 2010 | 2011
2(KKI-2)/
392 | 690 | 298 | 392 | 784 | 784 | 784 | 294 | 196
(KKG)
(KKP-2) 450 | 450 | 450 | 450 | 360
2
(GKN-2) 390 390 | 96 390 390 390 293
(KKB) [MOX
1990 : 11 3.5t Pu-fiss
(KKK) KBR KKU KWG
- - 0.5t Pu-fiss
(KWO)
(KBR)/
(KKU)/ | 861 | 399 | 861 | 663 | 597 | 597 | 597 | 861 | 861 | 861
(KWG)
(KRB) 630 | 630 | 630 | 630 [ 630 | 630 | 630 | 630 | 630 | 630 | 630 [ 290
(KLE)
*
Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
211
2.12
Pu-fiss 3.1
4.5 Pu-fiss  119kg
Pu-fiss
2.12
16 MOX 16
Pu-fiss (ki Pu-fiss
Pu-fiss (kg)
kg
4.5% 383 264 119 45
Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
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W. Stach (Siemens KWU), "Advanced Mixed Oxide Fuel Assemblies with Higher Plutonium Content for
Light Warter Reactors", IAEA Symposium, 1999.5.17-21.
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4.0 2 14x% 14
14x 14
3.85 Pu fiss
0.25
16x 16
3.84 0.25
130 kW 16x 16 4.0
4.2 18x 18 130 kW
4.0 4.6
Pu Fiss.
4.0 2
14x 14 4.25 2
0.25 0.30 4.75
15x 15
4.3 2 4.8 Pufiss
0.25 15x 15
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700kg
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The Radioactive Waste Management Advisory Committee’s Response to The House of Lords
Select Committee on Science and Technology Report on the Management of Nuclear Waste,
RWMAC, May 1999.
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Nirex

19

Nineteenth Annual Report of: The Radioactive Waste Management Advisory Committee,
RWMAC, August 1999.
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31

"The New Chapter”, Annual Report & Accounts, BNFL, 2004

Committee on Radioactive Waste Management
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120
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200 600 3,000 460
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80 836 84 467

150

Ministers’ Decision On The Justification For The Uranium Commissioning Of The Mixed
Oxide Plant, DETR,1999.6.25.
Consultation On The Economic Case For The Sellafield MOX Plant, DETR, 1999.6.25.

119



3.1

6.7 11.0 25.7 56.6 100

PA Consulting Group Final Report; Assessment Of BNFL's Economic Case For The
Sellafield MOX Plant, 12 December 1997, Commercial In Confidence Version Released June
1999, DETR, 1999.6.25.

BNFL MOX Market Review For DETR, DETR, 1999.6.25.
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30 40

ANALYSIS OF THE ECONOMIC CASE FOR THE SELLAFIELD MOX PLANT”, Fred
Barker, Mike Sadnicki and Gordon MacKerron, July 1999.

“THORP: THE CASE FOR CONTRACT RENEGOTIATION?", Dr.Patrick Green, 2 June
1999.

121



4,458 44.6

3.2
3.3
3.2
3.3
540
8,500 153
767 13 8,060
2,970 53 4,600
4,000 1,332
2,970 53 4,600
5,000 90
2,052 kg MOX 40 2,689
kg MOX 30 41 kg MOX 54 kg MOX
1,850 kg MOX 37 kg MOX
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5,900 318
5,800 116
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1,000

200 400
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2,500 450

13

3.3

Near Tem Work Plan FY2004/05 and FY2005/06: Sellafield - Commercial Operations
Category Summary, 35.12, BNG, 2004.06.30.
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10

11

10 “ An Investigation into the Falsification of Pellet Diameter Data in the MOX Demonstration
Facility at the BNFL Sellafield Site and the Effect of this on the Safety of MOX Fuel in
Use” , HSE, 2000.2.18.

1 * HSE Team Inspection of the Control and Supervision of Operations at BNFL'’s Sellafield
Site” , HSE, 2000.2.18.

132



12

12 *A Review of MOX Demonstration Facility Secondary Quality Control Data Falsification
Issue”, BNFL, 2000.2.18.
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28

134



13

13

“Rebuilding Trust, BNFL'’s response to NII's recommendations included in the report on

data falsification in MDF”, BNFL, April 2000.
“Going forward safely, BNFL'’s response to the HSE team inspection report on the control

and supervision of operation at Sellafield”, BNFL, April 2000.
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3.4

3.4

No.

“Rebuilding Trust, BNFL's response to NII's recommendations included in the report on data
falsification in MDF”, BNFL, April 2000; “Progress on BNFL's Response to Three Reports Issued
by HSE on 18 February 2000”, HSE, February 2001.
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104

60

81

kWh

96

80

145

109

84

kWh

72

60

147

60
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150 kWh

kWh

463

751 kWh

60

80

kWh

146

10

430

50

kWh

212



11

40

147

60
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55

205.6 kW

4.7

100 kW 105.6

36,800 MWd t

4.1

149

kW

600 kW

15
12
24
16,250 MWd t
33,700 MWd t
43,000 MWd t
24



fiss.

4.1

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
15
13 8 12 12 8 0 8 0 0 0
157
12
14 8 8 8 8 8 8 8 8 8
157
90 kW PWR
24
2
2 45,000Mwd/t
3.8
6.7 Pu tot.
BR

150
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65,000MWd/t

12

17x 17

12
1/4

1/3

151

15

15

157

Gd203



4.2

29
36.8
17x 17
16x 16
14x 14
17x 17
X
41 4.3

35

958

42

15x 15

152

552

36.1

216

40

4.3

528



4.2

tHM

PWR 15x 15/SS304 clad 3,216 16 4.7
PWR 17x 17/3 cycles Zr4 100,320 380 176.0
PWR 17x 17/4 cycles/Zr4 31,680 120 54.7
PWR 14x 14Zr4 or Zr4 Duplex 17,184 96 31.6
PWR 15x 15/Zr4 Duplex 17,952 88 37.6
PWR 16% 16/Zr4 or Zr4 Duplex 42,688 184 97.8
PWR 18x 18 Zr4 Duplex 9,472 32 17.0

222,512 916 419.4
BWR 8x 8 2,752 60 7.5
BWR 9% 9 8,419 124 18.5
BWR 10x 10 12,312 152 23.5

23,483 336 49.5

245,995 1,252 | 468.9

4.1

tHM

B6 8r 69 &8¢ B0 B0 9 B3 B4 95 D6 OFY 6@ 09 00 01 @02

2003.
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4.2

x 1,000

180

160
140

0%

o 8 & 3 B

BO B1 82 83 84 BS 86 87 88 B8O 90 91 02 93 94 95 96 97 98 99

yd

—

tHM

4.3

200,270
375
1,160

194,922

366
979

MIMAS
MIMAS

MIMAS
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2003.




4.3

1987 EDF 1

CNA SENA 2

1988 EDF 2

1 1

1989 EDF 4

1 1

1990 EDF 4

1 1

1991 EDF 4

1992 EDF 2

1 2

1

1993 EDF 2

1

1

1994 EDF 5

1

2

1995 1

1

2

1996 1

1

1

1997 1

1

1

1

1998 1

1

2

1

1+2 2

1999 1

1

1

1

1

2000 1

1

1

1

1

2001 2

1

1

2002 1

1

1

1

73

22

2003.02.
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4.4

Pu total

Pu total

29tHM

8.8 144
76 25

20,000ppm 25,000ppm

25 35 45

S§S304 Zr4 Zr4dduplex Zr2 Zr2 Zr liner Zr2 Fe doped

liner

P. Deramaix(BN), BN Developed MIMAS Process: A Mature Process to Convert the Stockpiles
of Separated Plutonium into MOX Fuel for Use in LWRs, ENS Top Fuel 2001, 2001.05.27-30.
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48,000MWd/t

51,000MWd/t 60,000MWd/t

156



500+

4504

4004

3504

300+

2504

during

4.4

487
29 (8PWR)
14  (5PWR)
7 (2BWR)
14 (3PWR)
14  (2PWR)
BR3(PWR)
(BWR)
156 156

0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

1° cycle
<>

BN 2003.02.
4.5

1 24
(51 GWd/t) | (59 Gwd/t)

1 4 17 36
(53 GWd/t) (49 GWd/t) (50Gwd/t)

3 24 79 58 36

(44 GWd/t) | (48 Gwd/t) | (48 Gwd/t) | (57 Gwd/t)
8 376 44 85 16 28
(27.5 GWd/t) (49 GWd/t)

8 28 16 52 68

8 16 28 48

8 20 140

PWR PWR PWR PWR PWR BWR
SS clad Zr4 clad Zr4 clad Zr4 clad Zr4 clad Zr2 clad

2003.02.
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60,000MWd/t

20,000ppm

ICRP-60

Pu-238 Pu-240 Pu-242

158



4.5

195
35
4.5

[ S]]
g0 4
00 4

| EWR
300

B PWR

mn

130

1534 1538 .6 18T 1899E LoL] 2000 2001 2802 2803
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161

10



40

Schweizerische Vereinigung fuer Atomernergie (SVA), “Fehlende Fuehrungsstaerke — Die
SVA zu den atompolitischen Entscheiden des Bundesrrates”, SVA-Communique,
1999.06.07.
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10

76

63
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10

76

48

38
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2b

43
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32 102 75

100

10

30

30
66.3 10
58.4
48.3 154

134 1,000
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270

10

40

600

60

167

50 60

90

2.4

54
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656

7,000

97

63

1,008

16

168
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10

56

17m

169

35.5m

13m

25m

13m

12m

18
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337.2 kW

178 kW
38.0 kW PWR
38.0 kW PWR
51
5.1
1978 1981 | 1988 1992 | 1984 1995 | 1994 1996 | 1997 2005
WH COMMOX WH
(BN,FBFC) | (WH,ABB,FBFC) (BNFL:MDF) | (BNFL:MDF,SMP)
—_— 30,000 43,000 36,000 38,000 42,000
3.30 3.25 3.40 3.25 4.00 4.25
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300kg Pu fiss.

300kg Pu fiss.

1/3

60

172

20

13



48

40

16

20

173

40

52 55

12

16.5

121



60,000 MWd/t
37,000 43,000 MWd/t

51,500 MWd/t

50,000 MWd/t
55,000 MWd/t

59,000 MWd/t

16 13.2

16

174

32

16



36,000 42,000 MWd/t

48,000 MWd/t

5.2
36 4,000kW 38 kW
121
179
14x 14
18
30
70
108
5.3
1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
12 4 8 12 4 0 0 16 8 0 0 8
64 68 76 88 92 92 92 108 | 116 | 116 | 116 | 124
13 4 11 17 28 0 4 12 0 5 0 0
0 0 0 0 0 0 12 0 0 1 0 0
40 40 37 32 8 8 16 20 28 24 24 32
33.1|33.1|30.626.4|6.61|6.61|13.2|16.5|23.1|19.8( 19.8 | 26.4
40 40 40 40 40 40 40 40 40 40 40 40
2 121
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5.4

36 4,000kW 38 kW

121

179
14x 14
18
30
70
108
5.5
1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
0 0 0 0 0 4 8 4 0 16 0 0
52 52 52 52 52 56 64 68 68 84 84 84
12 0 8 0 0 0 0 0 0 0 0 4
0 0 0 0 0 0 0 0 0 0 0 0
8 8 0 0 0 4 12 16 16 32 32 28
6.6 | 6.6 0 0 0 3.3 | 9.9 | 13.2|13.2 | 26.4| 26.4 | 23.1
40 40 40 40 40 40 40 40 40 40 40 40
2 121
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102 kW PWR

177 64 36
20
56 5.7
15x15 4.8
0.25 2 4.3
15x15
2.7% 20
3.9% 80
5.9% 104
20
36
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20

20
57,000MWd/t 24
56 24 16
64
60,000 MWd/t
65,000 MWd/t
76,000 MWd/t
37.2 kw
BWR 1135 kW BWR
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5.6

97 kW 102 kW

177

205
15x 15

12
33

5.7

1997 1998 1999 2000 2001 2002 2003 2004
8 20 20 20 20 0 24 24
8 28 48 68 88 88 112 136
0 0 0 4 20 8 24 16
0 0 0 0 0 0 0 0
8 28 48 64 64 56 56 64

4.5 15.8 27.1 36 36 31.6 | 31.6 36
36 36 36 36 36 36 36 36

2 177
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136

100 833kg
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100

4.8
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68T

7.1

50
50
/
1973
1962 2003 04
1995 1984 1972 - 1994
1989
40 145 40 25 120 8 120
11+2.5 3
20 2,600
7.2 2003 2001 7,300
- Pu
1993
1995 3 2001 7 1993 1992 1993
1996 4 6,542Kg  Pu fiss. 1993
1995 76 1996 50| 469 PWR 174,174Kg +Pu
1997 100 7/ 419 BWR 50 1995 PWR
2000 FBFC 787 1995 28 1994
1996 25 1997 450 2002 12 31 113,00 Pu 1994 1994
30 1998 35 1999 30 528 1995 12
40 7/ 1999 7 BWR 2001 36.1
2002 36.8 2003 1998 11
1964 45 2003 1994 1996 10 1999 6
60 750 1,700 4
2002 1999 9
39
1 24 36.6 2001 10
12 19
2003 2000 12 20
7 2002 5
40 2002 2 2002
188,000 390 HM
2004 2004/05 3 2005/06
4 13
2003 BWR PWR PO 2000 40 2001 5 1992 20 Cobroyage Cadardache
P Micronization of a
2006 250 BWR 80 1997 120 Vaster Blend
9 Advanced MIMAS
2002 4 195 Pu Ammonium Uranyl Plutonyl
60 2005 Carbonate
143 Optimized Co-milling
145 Short Binderless Route
2003 9 2006
2004 195




HM

1998 2000 2005 2010

35 40 40 40

35 40 40 40

120 200% 2002 2502

5 10 10 10

15° 15° 5¢ 5¢

100 100

- 10 10
Mayak, Complex 300 40
8 8 8 8

120 120 120

218 433 533 623

"MOX Fuel Use as A Back-end Option: Trends, Main Issues and Impacts on Fuel Cycle
Management', I1AEA/OECD NEA, IAEA Symposium on MOX Fuel Cycle Technologies for
Medium and Long Term Deployment, 1999.5.17-21.
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7.3

1999 2000
e 1] rewv] | e eag ] 1l e 1 e ]
BN/ 1973 40 467 26 246,000 1,420 38 38
(1972) 158 6.4 77,000 380 - -
CFCa 1962 10 248 16 126,000 480 40 41
1989 40

1995 100 455 24 254,000 1,050 104 102

1994 8 14 1 7,300 36
1994 18 3 0.1 800 23 1 1

1972 10 120 1.9 22,500 750
1,500 80 700,000 41,000 180 180

Status and Advances in MOX Fuel Technology, IAEA, 2003.




7.4

CFCa

MELOX

PWR
PWR
PWR

PHWR

PWR
PWR
PWR

MDF
MDF

PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
PWR
FBR
PWR
PWR
FBR
PWR
PWR
PWR
PWR

PWR
PWR
PWR
PWR
PWR
PWR
PHWR
FBR
BWR
PWR
PWR
PWR
BWR
BWR
BWR
FBR
BWR

MDF

BWR
BWR

BARC
BARC

BWR

1-3

ATR
FBR
FBR
BWR
BWR

PFFF/PFPF

PFFF/PFPF

PFFF/PFPF
MDF

-350

FBR

PAKET+ERC/RIAR

BWR

-60
-600

FBR
FBR

ERC/RIAR
Paket+ERC/RIAR

BWR

FBR
FBR

BNFL (%)
BNFL (%)

PWR+PHWR

38

17

20

3(NDF)

BWR+ATR

13

N

2(BARC)+1(PFFF/PFPF)

FBR

11

2(Paket)+3(ERC/RIAR)
+2(PFFF/PFPF)

™
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7.1

1500
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D |
190 1986 1987 19948

7.2

MELOX

CADARACHE

DESSEL

16949 2000 2001 2002

1,512 HM

2003

M. Arslan, et. al(MELOX), MELOX Plant MOX Manufacturing
Result and Prospects, Workshop Proceedings of The Need
for Integral Critical Experiments with Low-moderated MOX

Fuels, OECD/NEA, 2004.04.14-15.
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Jan-97

M. Arslan, et. al(MELOX), MELOX Plant MOX Manufacturing
Result and Prospects, Workshop Proceedings of The Need
for Integral Critical Experiments with Low-moderated MOX

Fuels, OECD/NEA, 2004.04.14-15.
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7.5

85 100 120 140 160 170
(20) (40) 80
100 HM 115

Nuclear Fuel 1997.11.17 ; 1998.11.16
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7.6

1985 90 kw

1988

1988.03
1990.05 100
1990 1993

1993.06 1993.07

1993

1994.08

1994.08 1994.10
1994.10
1994.12.12
1995.02.03
1995.02

1995.03 24

50

1995 76
1996
1996 85 50
1997 100

1998 2002 100

1998.03 1 19 200

1999
2001
2003.09.03 145

Nuclear Fuel 1996.11.18, 1998.11.16 ; 1995.4, 2001; ,
2003.09.04 M. Arslan, et. al(MELOX)MELOX Plant MOX Manufacturing Result and Prospects, Workshop
Proceedings of The Need for Integral Critical Experiments with Low-moderated MOX Fuels, OECD/NEA,
2004.04.14-15.

195



7.7

1999 2000 2001 2002 2003
®) 0 3 6 2
0 1 2 0 0
0 0 0 0 0

M. Arslan, et. al(MELOX)MELOX Plant MOX Manufacturing Result and Prospects,

Workshop Proceedings of The Need for Integral Critical Experiments with Low-moderated
MOX Fuels, OECD/NEA, 2004.04.14-15.

7.8

1999 2000 2001 2002 2003

0-10 mSv 5 0 3 6 2
10-15 mSv 0 1 2 0 0
15 mSv 0 0 0 0 0

M. Arslan, et. al(MELOX)MELOX Plant MOX Manufacturing Result and Prospects,

Workshop Proceedings of The Need for Integral Critical Experiments with Low-moderated
MOX Fuels, OECD/NEA, 2004.04.14-15.
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7.9

1991 1992 1993 1994 1995 1996 1997

™ 15 15 20 30 30 35

t™ 2.3 8.7 15.3 21.2 31.6 25 32
Nuclear Fuel 1996.11.18; 1995.4; 1997

D. Hugelmann(COGEMA), "MOX Fuel Fabrication in France: A Mature Industry", RECOD
98, Vol.1, 1998.10.25 28.

7.10
29tHM
Pu total 8.8 14.4
76 25
20,000ppm 25,000ppm
Pu total 25 35 45

liner

SS304 Zr4 Zrdduplex Zr2 Zr2 Zr liner Zr2 Fe doped

P. Deramaix(BN), BN Developed MIMAS Process: A Mature Process to Convert the
Stockpiles of Separated Plutonium into MOX Fuel for Use in LWRs, ENS Top Fuel 2001,
2001.05.27-30.
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7.11

THM

PWR 15x 15/SS304 clad 3,216 16 4.7
PWR 17x 17/3 cycles Zr4 100,320 380 176.0
PWR 17x 17/4 cycles/Zr4 31,680 120 54.7
PWR 14x 14Zr4 or Zr4 Duplex 17,184 96 31.6
PWR 15x 15/Zr4 Duplex 17,952 88 37.6
PWR 16x 16/Zr4 or Zr4 Duplex 42,688 184 97.8
PWR 18x 18 Zr4 Duplex 9,472 32 17.0
222,512 916 419.4

BWR 8x 8 2,752 60 7.5
BWR 9x 9 8,419 124 18.5
BWR 10x 10 12,312 152 23.5
23,483 336 49.5

245,995 1,252 | 468.9

2001
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7.5

HBWR
= PWR

1584 19588 1956 1957 1938 1993 z00O 01 2W00E 2003

7.6
487
500- 29  (8PWR)
14  (5PWR)
450+ 7 (2BWR)
400 14  (3PWR)
] 14  (2PWR)
350+ BR3(PWR)
(BWR)
3004
250+ 156 156
+69
2004 112
1504 4
/ 54 56 34 40 26
1004 28 12
50
04

0-5 5-10 ,10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

BN 2003.02.
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during
1° cycle

7.12

1 24
(51 GWd/t) | (59 Gwd/t)

1 4 17 36
(53 Gwd/t) (49 GWd/t) (50Gwd/t)

3 24 79 58 36

(44 cwd/t) | (48 Gwd/t) | (48 GWd/t) | (57 GWd/t)
8 376 44 85 16 28
(27.5 GWd/t) (49 Gwd/t)

8 28 16 52 68

8 16 28 48

8 20 140

PWR PWR PWR PWR PWR BWR
SS clad Zr4 clad Zr4 clad Zr4 clad Zr4 clad Zr2 clad

2003.02.
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W. Stach (Siemens KWU), "Advanced Mixed Oxide Fuel Assemblies with Higher Plutonium
Content for Light Warter Reactors", IAEA Symposium, 1999.5.17-21.
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ARtaE (h)

(207hy, 70V b =7 4 850V )

TaRITEEDS
HicERIT 25
(~300hy)
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1972 1976 1980 1984 1988 1992 1996 2000 (%)

P_Urban, et al.(KW), "Siemens - Competency in Design and Delivery of MOX Fuel
Assemblies", International Seminar on MOX FUEL: Electricity Generation from Pu
Recycling, Low Wood Hotel, Windermere, England, 1996.06.04.
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7.13

1 1 | [Wwd kgHM]

(VAK) 1966 113%) 1,134 34%%)
(KWL) 1970 1%) 15 26%*)
(KRB-1) 1974 64 2,240 20%*)
(BRP) 1972 2%) 48 22

1974 26%) 641 31
(MZFR) 1972 8 296 14%)
(KWO) 1972 29 5,220 35
(KWO) 1981 33 5,940 37
(GKN-1) 1982 32 6,560 42
(KKGg) 1997 8 1,632 18
(KKU) 1984 20 4,720 37

1987 56 12,992 40
(KKG) 1985 16 3,776 34

1987 44 10,208 45
(KWG) 1988 32 7,424 43
(KKP-2) 1988 32 7,424 45
(KBR) 1989 24 5,568 44
(GKN-2)  |18-24-4 1998 2,368 0
(BZN-1)  |14-(16+1) 1997 4 716 10
(BZN-2) | 14-(16+1) 1984 56 10,024 40
(GUN-B)  |9-1 1996 100 6,800 23
(GIN-C)  |9-1 1995 16 1,088 28

724 96,834
*) **) o]

D.Bender et al. (KWU-Siemens), "Design and Manufacturing of Siemens MOX- and ERU- Fuel
Assemblies™, ENC"98, Nice, 1998.10.25 28.
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7.10

140
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80

4 8 12 16 20 24 28 32 36 40 44 48
[MWd/kg HM]

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZJ, 2000.1.13.
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7.11
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W. Stach(Siemens KWU), "ADVANCED MIXED OXIDE FUEL ASSEMBLIES WITH HIGHER PLUTONIUM
CONTENT FOR LIGHT WATER REACTORS", MOX Fuel Technologies for Medium and Long Term
Deployment, IAEA-SM- 358/30,pp.389-398, Vienna, 17-21 May 1999.
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4.6 Pu fiss

W) 2.6% Pu fiss |
3.5% Pu fiss
o =

J 5.5% Pu fiss

15x 15
4.8 Pu fiss

W. Stach(Siemens KWU), "ADVANCED MIXED OXIDE FUEL ASSEMBLIES WITH HIGHER PLUTONIUM
CONTENT FOR LIGHT WATER REACTORS", MOX Fuel Technologies for Medium and Long Term
Deployment, IAEA-SM- 358/30,pp.389-398, Vienna, 17-21 May 1999.
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=7 3-95% U-235
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F| 2.60% Pu fiss | W

9x 9-1 ATRIUM 10™
3.0 Pu fiss 3.7 Pu fiss

W. Stach(Siemens KWU), "ADVANCED MIXED OXIDE FUEL ASSEMBLIES WITH HIGHER PLUTONIUM
CONTENT FOR LIGHT WATER REACTORS™, MOX Fuel Technologies for Medium and Long Term
Deployment, IAEA-SM- 358/30,pp.389-398, Vienna, 17-21 May 1999.
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7.13 ATRIUM10

Water
__1__lchannel

[ |
| |
. 2.5% U-235 . 7.0% Pu
. 2.8% Pu 7.0% Pu
D 3.8% Pu D 8.2% Pu
. 5.1% Pu |:| 8.2% Pu
E 5.1% Pu E 3.95% U-235+

1.25% Gd,0,

Plutonium Management in the Medium Term: A Review by the OECD/NEA Working Party on the Physics of
Plutonium Fuels and Innovative Fuel Cycles (WPPR), OECD/NEA,2003.
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Y.Kolotilov (Russia), H.Meffin (Siemens), L.Gaitte(COGEMA), L.Cret(SGN),
"DEMOX - Recycling of Russian W-Pu in MOX Fuel™, RECOD "98,1998.10.25 28.
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RECOD'94, 1994.4.24-28 / AEA Technology, BNFL
A. Roberts (BNFL), “Progress in MOX Fuels Fabrication”,
Global '97, 1997.10.05 10.
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BNLF/AEA MOX Fuel Capabilities :

Presentation, 1993.12
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7.16

kg GWd t

4 1.39 66 12 20

1.6 132.5 18 10
1 1.8 216 20 12
1 6.0/7.0 16 25 45
1 1.73 62.5 11 16
8 1.4/2_85 1800 20 25
4 2.0 530 5.5 12

7.17

BNFL / AEA MOX Fuel Capabilities : Presentation, 1993.12

San Onofre-1

Saxton

Trino

Garigliano

Beznau-1

Quad Cities-1 24 ,000Mwd
34,000MWd

Big Rock Point 28,000MWd
31,000Mwd

Dresden-1

UNC-GUNF

218
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7.18

U02-Pu02 BR5 3,800
BN-350 1,778 300kg 10 12
BN-600 1,524
30 40
BOR-60 12,800
BN-350 254 1.8
BN-600
762
Complex-300 U02-Pu02 30 Pu/HM BN-600 60
BN-800 50
VVER-1000

Management of Separated Plutonium: The Technical Options, OECD / NEA, 1997.
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130 HM

1,200

70 x 70

300
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7.20 OECD/NEA OECD 2002
/
2002( ) 2003 2005 2010 2015 2020
HWR 2,750 2,750 2,950 3,450 3,450 3,450
BWR 1,200 1,200 N/A N/A N/A N/A
PWR 2,250 2,250 N/A N/A N/A N/A
PWR 400 400 400 400 N/A N/A
PWR MOX 35 35 35 N/A N/A N/A
PWR 1,400 1,400 1,400 1,400 1,400 1,400
MOX 140 145 145-195 195 195 195
FBR 20 N/A N/A N/A N/A N/A
LWR 650 650 650 650 650 650
BWR 100 100 150 150 150 150
PWR 200 200 250 250 250 250
LWR 600 600 600 N/A N/A N/A
GCR N/A 1,000 1,000 N/A N/A N/A
N/A 260 260 260 260 N/A
MOX N/A N/A 120 120 120 120
LWR 1,674 1,674 1,724 1,724 1,724 1,724
MOX 10 10 10 140 140 140
FBR MOX 5 5 5 5 5 5
PWR 400 400 400 550 550 550
HWR 400 400 400 400 400 400
/
2002( ) 2003 2005 2010 2015 2020

HWR 1,400 1,400 2,150 2,150 2,150 2,150
BWR 20 19 22 43 21 22
PWR/BWR 2,156 2,243 2,129 2,166 2,179 2,179-2,314
PWR 105 110 122 125 85-125 85-125
PWR MOX 4 4 3 N/A N/A N/A
PWR 40 82 78 77 77 77
BWR 45 44 40 40 40 40
PWR 26 26 25 50 50 50
N/A N/A N/A N/A N/A N/A
BWR 190 190 190 180 90 0
PWR 230 220 215 180 120 50
PWR 46 50 43 43 43 43
PWR 10 10 10 10 0 0
BWR 30 30 30 30 30 15
PWR 105 105 100 100 100 100
BWR 180 180 180 180 180 180
PWR 60 60 60 60 60 60
LWR 31 31 30 30 30 30
LWR MOX 16 16 18 18 18 18
PWR 37 36 36 36 N/A N/A
GCR 223 233 240 240 70 70
LWR 800 990 960 1,220 N/A N/A
PWR 324 344 305 547 377 470
HWR 380 400 400 400 300 300

221

Nuclear Energy Data, 2004,0ECD/NEA
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8.1

A O Gundremmingsen 11

Le Blayais 32 1 Neckar ()
Tricasiin 1 1 2 Berma
| Gangen

TMWR O BWR 35 “moxified  reactors in Eurape ™
™
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8.1

MOX 2003 |2003 |23 2003
Mwe  Gross)

Tsuruga 1 BWR 357 308 | 03/70 1986 | 1990 0 2
Mihama 1 PWR 340 121 | 11/70 1988 | 1991 0 0 4 6
BR3 Mol PWR 12 73 10/62 | 06/87 | 1963 | 1987 0 177
Doel 3 PWR 945/1,056 | 157 | 10/82 1995 8 72
Tihange 2 PWR 955/941 157 | 06/83 1995 0 8 48 297
La Blayais 1 PWR 951 157 | 12/81 1997 0 56
La Blayais 2 PWR 951 157 | 02/83 1994 0 96
Chinon B1 PWR 919 157 | 02/84 2000 8 32
Chinon B2 PWR 919 157 | 08/84 1999 8 40
Chinon B3 PWR 970 157 | 03/87 1999 16 64
Chinon B4 PWR 970 157 | 03/88 1998 16 72
Dampierre 1 PWR 937 157 | 09/80 1990 8 136
Dampierre 2 PWR 937 157 | 02/81 1993 8 96
Dampierre 3 PWR 937 157 | 05/81 1998 8 56
Dampierre 4 PWR 937 157 | 11/81 1998 8 56
Gravelines B1 PWR 951 157 | 12/80 1997 16 72
Gravelines B2 PWR 951 157 | 12/80 1998 8 56
Gravelines B3 PWR 957 157 | 06/81 1989 16 192
Gravelines B4 PWR 957 157 | 10/81 1989 8 144
St. Laurent Bl |PWR 921 157 | 08/83 1987 8 216
St. Laurent B2 [PWR 921 157 | 08/83 1988 8 184
Tricastin 1 PWR 955 157 | 12/80 1997 16 96
Tricastin 2 PWR 955 157 | 12/80 1996 16 120
Tricastin 3 PWR 955 157 | 05/81 1996 16 128
Tricastin 4 PWR 955 157 | 11/81 1997 16 96
Chooz/SENA PWR 320 112 10791 | 1974 | 1991 0 208 22| 2,030
Kahl VAK BWR 16 88 02/62 | 11/85| 1966 | 1985 0 113
Lingen BWR 268 284 | 10/68 | 01/77 ] 1970 | 1972 0 1
Gundremm A BWR 250 368 | 04/67 | 01/80 | 1974 | 1980 0 64
Gundremm B BWR 1344 784 | 07/84 1996 64 340
Gundremm C BWR 1344 784 | 01/85 1995 48 168
GKN Neckar 1 |PWR 840 177 | 12/76 1982 | 1992 0 32
GKN Neckar 2 |PWR 1365 193 | 04/89 1998 12 68
Grafenrheinfeld |PWR 1345 193 | 06/82 1985 16 108
Isar 2 PWR 1,390/1,440] 193 | 04/88 1998 16 80
KK Obrigheim PWR 357 97 03/69 1972 0 78
Brokdorf PWR 1365 193 | 12/86 1989 16 168
Grohnde PWR 1,366/1,430f 193 | 02/85 1988 16 108
Unterweser PWR 1300 193 | 09/79 1984 16 172
Philippsburg 2 PWR 1,349/1,424] 193 | 04/85 1988 20 224 144] 1,644
Beznau 1 PWR 364/380 121 [ 12/69 1978 0 108
Beznau 2 PWR 364/380 121 | 03/72 1984 0 84
Gosgen PWR 1020 177 | 11/79 1997 24 24 112 304
Tarapur 1 BWR 210/160 284 | 11/69 1994 | 2000 0 2
Tarapur 2 BWR 210/160 284 | 11/69 1996 | 2000 0 0 8 10
Garigliano BWR 160 208 | 06/64 ] 03/82 | 1968 | 1981 0 | 62
Trino Vercellese |PWR 270 112 07/90 | 1975 | 1978 0 0 8 70
Dodewaard BWR 54/58 164 | 01/69 | 03/97 | 1971 | 1987 0 0ff 7 7
Oskarshamn 1 BWR 460/465 448 | 02/72 1974 | 1979 0 0| 3 3
Dresden 1 BWR 210 464 | 07/60 | 10/78 | 1967 | 1976 0 15
Big Rock Point  |BWR 75 84 11/65] 08/97 | 1969 | 1978 0 53
Quad Cities 1 BWR 833 724 | 02/73 1974 | 1981 0 5
Saxton PWR 4 21 05/72 ] 1965 | 1972 0 10
San Onofre 1 PWR 456 157 | 01/68 | 11/92 | 1970 | 1973 0 4
R E Ginna PWR 498 121 | 07/70 1980 | 1985 0 0 4 91

464] 4,462

IAE-C0311 2004.03
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8.2

57 0 20 0 17 0

14 6 10 2 9 2

7 0 2 0 2 0

3 2 3 1 3 0

23 28 1 1 0 0

104 36 36 4 31 2
140 40 33

J. L. Provost (EDF), M. Schrader (RWE), S. Nomura(JNC) "MOX Fuel Fabrication
and utilization in LWRs Worldwide", IAEA Symposium of MOX Fuel Cycle
Technologies for Medium and Long Term Deployment, Vienna, 1999.5.17-21.

8.3
tHM TtHM
450 1000 23 17
210 800 12
60 160 3
30 70 2
750 2030 40 33

J. L. Provost (EDF), M. Schrader (RWE), S. Nomura(JNC), "MOX Fuel
Fabrication and utilization in LWRs Worldwide", 1AEA Symposium of MOX Fuel
Cycle Technologies for Medium and Long Term Deployment, Vienna,
1999.5.17-21.
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8.4

Pu fiss
GWd t
30 5.3 Pu total 40
50 4.65 48
1/5 7.7 Pu total
40 5.5 50
1/3 8 13 Pu total 45

J. L. Provost (EDF), M. Schrader (RWE), S. Nomura(JINC), "MOX Fuel
Fabrication and utilization in LWRs Worldwide", IAEA Symposium of MOX Fuel
Cycle Technologies for Medium and Long Term Deployment, Vienna,

1999.5.17-21.
8.5
Pu tot(Pu fiss)
GWd/tHM  (*)

PWR(17x 17 24) 2 96 7.5(4.9)/VU tails 47.7
PWR(17x 17 24) 20 1,400 6.7(4.5)/U tails 40.0
PWR(18x 18 24) 2 72 6.9(4.6)/U tails 43.4
PWR(16x 16 20) 5 504 6.3(4.2)/VU tails 49.0
PWR(15x 15 20) 1 32 4.3(3.0)/U tails 42.0
PWR(14x 14 16) 1 45 5.6(3.8)/U tails 37.0
BWR(9x 9 1,10x 10 9Q) 2 212 5.4(3.6)/U tails 50.5
BWR(6x 6 1) 2 10 16.0
PWR(15x 15 20) 1 68 7.3(4.8)/VU tails 51.0
PWR(14x 14 17) 2 152 6.2(4.1)/VU tails 40.0
™

Status and Advances in MOX Fuel Technology, TRS415, IAEA, 2003.05.
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8.6

Putot/Pufiss
GWwd/tHM
2(PWR) 24 50
20(PWR) 16 31 3.25
*) 9(PWR) 24 50 4.65
2(BWR) 68 38 4.04 |55MWd/kg
2(PWR) 25 4.1 45
2(BWR) 44 3.0 40
™ 3(PWR) 16 40 4.8

™

Status and Advances in MOX Fuel Technology, TRS415, IAEA, 2003.05.

8.7
MWid/KgHM
BUWRs 1966 385 51
PWRs 1972 646 49
PWR(90 KW ) 1987 1,480 51
PWR 1995 96 45
PR

PWR 1978 168 54

PWR

Status and Advances in MOX Fuel Technology, TRS415, IAEA, 2003.05.
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8.2

20

EC88S
58

890 kw

Bl 1987
1 1990
2 1994
263 1996
B3&B4 1989
B4 1998

90

kw

20

90 kW

C5 C6
3 4
12 3 4



8.8 90  kw

20

,1993 ; Nucleonics Week 1994.03.28;
,1996 ; Nucleonics Week, 1998.07.30; A.Gloague (EDF) ,"EDF"
s Program for Spent Fuel Management", 1AEA International Symposium on
Storage of Spent Fuel from Power Reactors™, Vienna, 1998.11.9 13;
Nuclear Fuel 2000.5.1.
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8.9

TEC

1087 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Ci5 | ci6
16M0X | 16MOX 2 32
Clz | c13 | ¢4 | ci5 | ci6 - ”
8MOX | 8MOX - = | 16Mox
0 0
Cil
16MOX 1 16
) Cl0 | cii | ciz | cia | cid | cis | c6 | c1r . "
600X | - | 16MOxX | - = | 1emox | swox | 1emMox | 16MoOX
Ciz | ci3 o Ci4 | ci5 | ci6 - "
16MOX | 16MOX 8IOX = | 16mox
Ci5 | 16
= | 16Mox 1 16
Ci5 | ci6
= | 16mox 1 16
Ci5 | ci6
16MOX | 16MOX 2 32
C16
16MOX 1 16
&) ) Cl0 | ¢l | ciz | cia | cid | cis | ¢ | c17 0 "
16MOX | 16MOX | 16MOX | 16MOX | 8MOX | 16MOX | 16MOX | 8MOX | 16MOX | 16MOX
&) ) o Cl0 | ci1 | ciz | ciz3 | cia | ci5 | ci6 5 %
16H0X | 8MOX 16MOX | 16MOX | 16MOX | - - 8MoX | 16MOX
5 6 o o %) c9 cl0 | cu » Ciz | c13 | ci4 0 o0
16M0X | 16MOX 16MOX | 16MOX | 16MOX | 16MOX | 16MOX 16MOX | 16MOX | 16MOX
6 o o %) co Cl0 | ci1 | ciz | c13 | cid | cis 0 1
16MOX | 16MOX 16MOX | 16MOX | - | 16mMox | 1eMOX | 1emMox | 16wOX | -
C16 | ci7 , ”
16MOX | 16MOX
Ci5 | ci6 | ci7 3 "
16MOX | 16MOX | 16MOX
C15 | c16 | ci7 5 "
16MOX | 16MOX | 16MOX
C15 | ci6
16M0X | 16MOX 2 32
1 2 3 2 2 5 6 7 5 9 13 17 76
16 32 18 56 13 80 56 88 56 88 168 | 256 992

A. Gloaguen (EDF), "EDF*s Program for Spent Fuel Management", IAEA International Symposium on Storage of Spent Fuel from Power Reactors,
Vienna,1998.11.9 13.




8.10

1987 | 1988 | 1989 | 1990 ( 1991 | 1992 [ 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
16 16 0 8 16 56
No. 15 16 17 18 19
8 8 0 0 16 16+8 | 8+8 8 16 96
No. 12 13 14 15 16 17+18]18+19 19 20
8 8 8 24
No. 17 18 19
8 8 8 8 32
No. 15 16 17 18
16 8 8 16 48
No. 12 13 14 15
16 16 8 8 8 56
No. 11 12 13 14 14
16 0 16 0 0 16 8 16 16 16 16 8 128
No. 9 10 11 12 13 14 15 16 17 18 19 20
16 16 8 0 16 16 0 8 8 88
No. 12 13 14 15 16 17 18 19 20
16 0 16 8 8 48
No. 16 17 18 19 20
16 16 8 8 48
No. 16 17 18 19
16 16 0 8 8 8 56
No. 15 16 17 18 19 20
16 16 0 8 8 48
No. 16 17 18 19 20
16 16 16 16 8 16 16 8 16 16 0 0 16 160
No. 8 9 10 11 12 13 14 15 16 17 18 19 20
16 8 16 16 16 0 0 8 16 16 8 8 8 136
No. 8 9 10 11 12 13 14 15 16 17 18 19 20
16 16 16 16 16 16 16 16 16 16 8 8 8+8 8+8 208
No. 5 6 7 8 9 10 11 12 13 14 15 15 16+17]17+18
16 16 16 16 0 16 16 16 16 0 16 16 8 8 176
No. 6 7 8 9 10 11 12 13 14 15 16 17 18 19
16 16 16 16 16 8 8+16 112
No. 16 17 18 19 20 21 21+22
16 16 16 16 16 16 8 104
No. 15 16 17 18 19 20 21
16 16 16 16 16 16 96
No. 15 16 17 18 19 20
16 16 16 16 16 80
No. 15 16 18 19 20
16 32 64 56 64 64 40 88 72 104 184 248 216 192 208 152 1800
FRAMATOM ANP, Infocentre: MOX-Experience, 2002.
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8.11

3.25
35,400MWd/t 37,500 Mwd/t
3.7
43,000MWd/t 37,000 Mwd/t
3.7
45,000 48,000Mwd/t | 45,000 48,000MWd/t
52,000Mwd/t 52,000MWd/t

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 MOX Fuel lIrradiation Experience and
Development”, Global '97, Yokohama, 1997.10.05 10; Nuclear Fuel 2000.05.01;

inside NRC 2001.07.30.; Status and Advances in MOX Fuel Technology, TRS415, 1AEA,
2003.05.
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17x 17 AFA-2G

8.4

1.8

Pu

5.17

Pu

Pu
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8.12

kw
KWO 1968 35.7 o o
1 GKN1 1976 84.0 o °
KKU 1979 141.0 o o
KKG 1982 134.5 o o
2 KKP2 1985 145.8 o o
KWG 1985 143.0 o o
KBR 1986 144.0 o o
KKE 1988 140.0 o o
2 KKI2 1988 147.5 o o
2 GKN2 1989 136.5 o ©
KKK 1984 131.6
B KRBB 1984 134.4 o
C KRBC 1985 134.4 o

16

236




8.13

40

16

16

96

16

32

X

X

e}

64

Deutscher Bundestag, Drucksache 17/747, 1999.04.12
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8.14

% % %
KBR 1989 193 64 33.2 64 33.2 64 33.2
KKP-2 1988 193 30 15.5 51 20.7 96 49.7
KKU 1984 193 60 31.1 48 16.6 96 33.2
KRB-B 1995 784 192 24.5 124 12.2 300 38.3
KRB-C 1995 784 8 1.0 16 2.0 300 38.3
KKG 1985 193 0 0.0 32 16.6 64 33.2
KWO 1972 97 14 14.4 24 24.7 28 28.9
GKN-1 1982 177 0 0.0 16 9.0 16 9.0
KWG 1988 193 28 14.5 28 10.4 64 33.2
KKI1-2 1998 193 32 16.6 16 8.2 96 49.7
GKN-2 1998 193 32 16.6 16 4.1 72 37.3
KKE 193 0 0.0 0 0.0 48 24.9

BfS,Statusbericht zur Kernenergienutzung in der Bundesrepublik Deutschland 2000.
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8.15

Pu
Pufiss kgPu )
kgPu
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
16 39216 392 |16 392 |16 392 16 392 | 8 196 2,156 2020
16 298 |16 298 16 392 (16 392 |16 392 |16 392 | 8 196 2,359 2014
16 333 (16 33316 333 |16 333 (16 333 |16 333 |16 333 |16 333|16 333 2.995 2019
16 264 |16 264 |16 264 |16 264 |16 264 |16 264 |16 264 |16 264 2,112 2011
16 264 (16 264 |16 264 |16 264 |16 264 |16 264 |16 264 |16 264 |12 198 2,310 2017
Pu
‘ 20 459‘16 365‘20 460 20 460 |16 376 2,121 2017
Pu
‘ 16 390 (12 290 | 16 369 16 402 | 16 402 12 282 2,135 2021
‘ **) 32 186 |32 186 |64 372 |64 372 |64 372|64 372 |64 372|40 233 2,465 2015
Pu
84 529 [100 630|100 630(100 630(100 630|100 630(100 630100 630|100 630|100 630{100 630{100 630|100 630({100 630|46 290 | 9,009 2017
2020
*) 32
**) Pu Pu 460kgPufiss 12 16 )




8.16

) )

x 16 2002 2003
x 16 x 2005 2006
x 16 2001 2002
x 16 2001 2003
N.N. x 16 2004 2007
x 16 2001 2003
N.N. x 16 2004 2007

x 16 2001

x 2002
Pu 2002 2003
36 2002 2003
x 16 x 12 2001 2002
o)) x 16 2006 2007

x 12 2002

x 16 2003
x 32 x 64 2005 2008

Pu

84 2001
416 2002 2006
320 2004 2009

*)

**)

***)

N.N.
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8.17

**)
Pu02*)
kg Pufiss kg Pufiss kg Pufiss
444 14 458
0 784 1,025 1,809
196 370 1,448 2,014
413 1,361 1,774
245 263 858 1,366
307 104 559 971
1,050 -112 1,374 2,312
204 -12 299 492
972 -603 1,430 1,799
447 10 1,414 1,871
759 293 389 1,441
281 488 716 1,485
200 114 153 466
976 230 167 1,373
3,903 293 2,525 6,721
0 1,040 1,040
10,398 945 1,277 14,772 27,392
)
**) Pufiss 0.6
1,380kg
391 kg Pufiss
144
456kg
128kg
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8.18

S ey
kg Pu-fiss kg Pu-fiss
BAG/ 1AW/ SWM ™ 1,652 0 448 2,462
EnBIl 116 0 684 1,260
GKN 830 0 834 705
HEW 1,860 0 1,650 0
KWO 303 0 163 0
PEKK 2,050 0 2,761 2,341
RWE RWEE 5,040 0 2,190 0
KLE 0 0 0 780
11,851 0 8,730 7,548
D)
" pu-fiss-Factor: 0.6%
") BAG 1AW SWM
Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
8.19
kg Pu-fiss
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 {2011
2(KK1-2)/
392 | 690 | 298 | 392 | 784 | 784 | 784 | 294 | 196
(KKG)
(KKP-2) 450 | 450 | 450 | 450 | 360
2
(GKN-2) 390 390 | 96 390 390 390 293
(KKB) |MOX
1990 ; 11 3.5t Pu-fiss
(KKK) KBR KKU KWG
(KIO) - - 0.5t Pu-fiss
(KBR)/
(KKU)/ | 861 | 399 | 861 | 663 | 597 | 597 | 597 | 861 | 861 | 861
(KWG)
(KRB) 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 290
(KLE)

)

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZK, 2000.1.13.
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8.20

1978 1981 | 1988 1992 | 1984 1995 | 1994 1996 | 1997 2005
WH COMMOX WH
(BN,FBFC) | (WH,ABB,FBFC) (BNFL:MDF) | (BNFL:MDF,SMP)
30,000 43,000 36,000 38,000 42,000
Miid/t
3.30 3.25 3.40 3.25 4.00 4.25
8.21
1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
12 4 8 12 4 0 0 16 8 0 0
64 | 68 | 76 | 88 | 92 | 92 | 92 | 108 | 116 | 116 | 116
13 4 11 | 17 | 28 0 4 12 0 5 0
0 0 0 0 0 0 12 0 0 1 0
40 | 40 | 37 | 32 8 8 16 | 20 | 28 | 24 | 24
33.1 | 33.1 | 30.6 | 26.4 | 6.61 | 6.61 | 13.2 | 16.5 | 23.1 | 19.8 | 19.8
40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40
2 121
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8.22

1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
0 0 0 0 0 4 8 4 0 16 0
52 52 52 52 52 56 64 68 68 84 84
12 0 8 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
8 8 0 0 0 4 12 16 16 32 32
6.6 6.6 0 0 0 3.3 9.9 | 13.2 | 13.2 | 26.4 | 26.4
40 40 40 40 40 40 40 40 40 40 40
2 121
8.23
1997 1998 1999 2000 2001 2002 2003
8 20 20 20 20 0 24
8 28 48 68 88 88 112
0 0 0 4 20 8 24
0 0 0 0 0 0 0
8 28 48 64 64 56 56
4.5 15.8 27.1 36 36 31.6 31.6
36 36 36 36 36 36 36
2 177
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8.24

SF Pu
(6)) (©)] @

[ ke | [kg Pu-fiss
35 880 433 2,377
35
35.5 | 400 228 1,170
9.5 | 874 288 1,656
103 960 128 734

8.5 14x 14

MOE Fuel Rod C1.95 w'o Py,
MOK Fusi Rod (4.95 wio Pu
WG Fuel Rod (5,55 w0 Plig)
Guide Tubs

Figtnahibnlalices Tube

245

R. W. Stratton (NOK) et al., "Hybrid Cycles and Reduced Reload Batches:
A Contribution to Reducing Fuel Cycle Costs,™ TOPFUEL "99, 1999.9.13-15.
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[j 12 U-FA, T8 e, Pariod & MOOCFA, A irad. Padod
4,55 wie LKr3S .84 wio PLfas
[E B MOG{-F i, i bt Prarind 12 U-FA, S sl Prarod
BB wio Pt o5 s U295
12 L=F A, Prd I, P E‘ BV A S i Period
455 wio 235 84 vy Pu-as
E B MCE-F A, Dol (s, P “ 12 LA, Bl rmdd. Pasriod
.0 wie Pu-fims & 55 e U35
I LFA, Tl Pasiod & WOKEF A, Bih Irend, Prariod
4,55 wia U35 B 504 wio Puiss
H B MOGC-Fa, Jn ferm, Pariod E 1 U-FA, 7 hred, Pasiod
5. B wes Pu-fims oA 55 i LEZS
12 LUHFA, dih imnel Pariod
4,58 wia U235

R. W. Stratton (NOK) et al.,

A Contribution to Reducing

"Hybrid Cycles and Reduced Reload Batches:
Fuel Cycle Costs," TOPFUEL "99, 1999.9.13-15.
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8.25

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
15
1/3 8 12 12 8 0 8 0 0 0
1/4
157
12
U4 8 8 8 8 8 8 8 8 8
157
8.26
(*1) (@)
12 13 14 14 15 16
95-3 96-6 97-7 95-5 96-6 97-4
uo, 44 40 40 36 36 36
3.8 4.05 4.05 3.9 3.95 3.95
8 12 12 8 8 8
Pu 6.70 7.28 7.30 6.70 7.28 7.30
Pu fiss. 4.60 4.85 4.87 4.60 4.85 4.87
15,270 | 14,000| N/A 10,960 | 12,800 N/A
MWD/T
MOX ( )
MWD/T
16,700 | 17,600| N/A 11,800 | 15,100 N/A
32,900 N/A 26,600| N/A
1 uo,
15
12 or

N/A; not abailable
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8.7

e} [¢] e}
[e] [¢]
[e] e} [¢] e} [¢]
[¢] e} L] e} [¢]
[¢] o [¢] o [¢]
[e] [¢]
O [¢] O

B 12 PU
B 68 Pu
: 184 Pu
o |
o |
Pu 6.7%Pu tot.
Pu Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Am-241

1.3 61.9 24.2 7.9 4.7 1.5
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8.27

EDFO0  kw KONVOI 1 2
17x 17 16x 16 18x 18 14x 14 15x% 15
12 15 12 18 12
3.25
3.25 3.25 3.8 3.8 3.5 4.0 3.5 4.0 4.0 4.95 3.5
Pu fiss. 3.7 3.7 5.4 5.4 2.9 4.4 3.5 4.6 4.1 4.8
4.6 4.2 6.1 6.1 3.3 5.4 4.1 5.1 4.7 5.4
uo,
**) 1.15 1.07 1.07 1.10 1.16 1.09 1.10 1.07 1.16
16 16 12 8 16 16 16 16 12 16
3or4
3 3 3 4 4 4 4 3 4
Uo, 36 24 40 36 36 28 36 32 24 36
3or4d
Uo, 3 4 3 4 5 4 4 3 4
(*) KONVOI

(**) MAX. power shape factor




8.28

MW/t
i;@g? 1980-1985 (7‘116) 39(’%00
Egag)mies_l 1985-1980 ) (&7 000)
?;\?VF;OC" Point 1 1969-1970 a ,52348) 20,000
i?@RgnOfre_l 1970-1972 (730) (22288)
Eg@%en_l 1968-1970 (11053) ( 3888)
ii\)/(vson ) 1965-1972 (628) (51,000)

1960 -1970 (1,000s of rods)

Sherrell R.Greene(ORNL), "The United States Reactor-Based Plutonium Disposition
Programme™, Physics and Full Performance of Reactor-Based Plutonium Disposition,
OECD/NEA Workshop, Paris, 1998.9.28 30.

8.29 2001
total Pu/
2001( ) 2002 2005 2010 2015 2020
LWR 0.5 0.5 N/A N/A N/A N/A
LWR 8.1 8.7 9.3 10.0 10.0 10.0
LWR 2.7 4.2 2.5-5.0 2.5-5.0 2.5-5.0 0.5
LWR 0.6 1.0
™ FBR 0.2 0.2 N/A N/A N/A N/A
LWR 0.0 0.0 N/A 6.5-13.0 | 6.5-13.0 | 6.5-13.0
ATR 0.1 0.0 0.0 0.0 0.0 0.0
12.2 14.4
@) Pu/

Nuclear Energy Data, 2003,0ECD/NEA
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8.30

13 14

7000
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2000
ZoUo

7000
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2000
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600

eye, 1998.02
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9.1 2002
/
2002 2003 2005 2010 2015 2020

OECD 4,100 4,100 4,100 4,100
LWR 1,700 1,700 1,700 1,700 1700 1,700
LWR 900 900 900 900 900 900
Magnox 1,500 1,500 1,500 1,500 N/A N/A

OECD 29 14 340 830
LWR+ 29 14 340 830 N/A N/A

4,129  4,114] 4,440 4,930

254

Nuclear Energy Data, 2004, OECD/NEA
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9.2

-800
VVER-440
150
713
805
733 RT-1
849 VVER-1000
387
200 / 400 217 10,209
/ 781 / 461 UP2-800 UP3 VVER-1000 1,500
/ 879 / 7,039 1,060
348 / 736 1,115
502
671 101 60
/ 41
5,073
725 UP3 UP2-800 1,000
790 1,700

Enerpresse 2000.01.04 2001.01.03 2002.01.07; Nuclear Fuel 2000.12.25 2002.01.07 2002.01.21; BNFL Annual Report 2004; Near Term Work Plan Fy2004/05
& 2005/06, Sellafield — Commercial Operations Category Summary, 35.12; COGEMA annualReport 2003;




9.3

1976 14.6 14.6
1977 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 4249 4249
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
1993 354.0 600.0 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
1997 849.6 820.3 0.0 1,669.9
1998*! 806.8 821.9 4.9 1,633.6
1999*? 713 849 1,562
2000*° 805 387 1,192
2001** 733 217 950
1976 2001 10,190 7,039 9.4 10.0 17,248
2002*° 1,060 1,060
2003*° 1,115 1,115

2004*’ 1,100.5
20,505 9.4 10.0 20,524

60

101

10

L*aval du cycle nucléaire, Tome 1:Etude générale, OPECST, 1998.6;
1998 *1 Reprocess to Recycle, COGEMA, 1999.1;
2000 *3 Enerpresse 2001.1.3; 2001

2003 *6  Enerpresse 2004.1.7

2004

1999

*2 Enerpresse 2000.1.4;
*4 Enerpresse 2002.1.7; 2002

*7 Enerpresse 2005.1.5.
Nuclear Fuel 2003.01.20 COGEMA
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, 2004.10.12.

60

855

*5  Enerpresse 2003.1.7




9.4

-400

-800

SURETE NUCLEAR 1992 Rapport d' Activite, 1993.6 /DSIN
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9.1

2000 2005 2010 2015 2020 2025 2030 2035 2040
[ ] I ] ] Il ] ] N
2006 2025
v
2020
‘l 4 l
2004 2008 2018
550 850

258

OPECST,1998.6.




9.5

-400 -800
Chooz-A
U+PU 2.1 4.7 4.9 0.23
1991 1998 1987
1992 199211 1 10 11
4.1 4.1 4.4 5'82 7))

Pu tot. .

Mwd/t 34,000 33,000 41,000 18,000 27,000 32,000
3.5 5.5
Pu .
total 1.81 Pu fiss

Reprocessing News, 1993.11; Nuclear Fuel 1987.12.14; L'aval du cycle nucléaire,
Tome 1: Etude genérale, OPECST,1998.6; Status and Advances in MOX Fuel Technology,
TRS-415, 1AEA, 2003.05.
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9.6

374 151 525
727 0 727
898 0 898
4,226 2,774 7.000
66 0 66
Q) 8,156 0 8,156
( -800)
14,447 2,925 17,372
™
( ) )
10 2,567(36.7) 2,774(39.3)
15 2,498(35.7) 3,112(44.0)
547( 7.8) 510( 7.2)
( ) 464( 6.6) 530( 7.5)
140( 2.0) 140( 2.0)
( ) 784(11.2) o( 0)
7,000(100) 7,066(100)

Nuclear Fuel 2003.10.13.
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9.2

2004

2005

2006

2007

200¢

COGEMA COGEMA La Hague: Production and transport June 2004, 2004.10.12.
9.3
tHM
6,758 434 66 29
1985-2004 | 1995-2004 1998-2004 | 1994-2004
131 1
1991-2004 1992
424 54
1996-2004 | 1990-2004
0.6 04 0.2
1997-2004 1998-2004 2000-2003
COGEMA COGEMA La Hague: Production and transport June 2004, 2004.10.12.

261




9.7

tU
10 10
1,520(NE) 880(SNL) (*1)
1,055
*2)
D 1,044
*2) 3,100tV
1,800tU
9.8
3,111tHM 884tHM
1,127tHM 302tHM

Workshop “Optionen bei der Verwertung und Entsorgung von Plutonium”, FZJ, 2000.1.13.
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9.9

tU tU tU tU tU tU
37.9
73.0 73.0 80.6 134.6 215.2
164.6 65.4 230.0
108.0 16.0 124.0 17.9 45.1 63.0
159.6 21.3 180.9 20.0 54.7 4.7
1) 67.8 17.2 85.0
2) 70.1 44.9 115.0 115.0 115.0
127.0 32.0 159.0
770.1 234.7 966.9 233.5 234.4 467.9
84.0 84.0
249.0 249.0 138.0 21.2 159.2
249.0 249.0 138.0 105.2 243.2
55.2 0.7 55.9
75.0 28.1 103.1
55.2 0.7 55.9 75.0 28.1 103.1
131.3 28.6 159.9
60.0 60.0
131.3 28.6 159.9 60.0 60.0
57.7 50.7 108.4 105.8 22.5 128.3
5.2 22.2 27.4
16.0 111.9 127.9

263

144




9.10

tU
50 160 210 225 435
80 120 200 30 230
170 170 120 290
65 65 65 130
130 500 640 450 1,100
™ 1AEA National Report 2003.04 1,200
9.11
™
120 ®
@)

"Plutonium Recycling : A Question of Timing", Kyoto Roundtable, 1995.2.6-7/SYNATOM
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9.4
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10.
10.
10.
10.
10.
10.

A wWwoN

10.5

10.
10.
10.
10.
10.

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

W/kg
W/kg

co,

42GWd/t 200
60GWd/t 200
456Wd/tHM

456Wd/tHM
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10.1

kg kg
$509 $65
$70.1x 7.267kg $70.1x 0.933kg
$58 $7
$8x 7.267kg $8x 0.933kg
$552
$110x 5.014SwWU
$509 $1100
$275x 1kg $1100x 1kg
$1394 $1172
$222
$5.0/g Puf

$222+ 44g Puf

The Economics of the Nuclear Fuel Cycle, 1994 / OECD
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10.2

Pu-236 | Pu-238 | Pu-239 | Pu-240 | Pu-241 | Pu-242 | Am-241
+
U235/U GWd/t " A;?;41
ppm
3.25% 33 12 1.26 56.62 | 23.18 | 13.86 4.73 3500
3.70% 43 15 1.97 52.55 24.09 14.73 6.22 4400
4.40% 53 20 2.74 50.37 24.15 15.16 7.06 5100
Pu
Pu-238 | Pu-239 | Pu-240 | Pu-241 | Pu-242 | Pu-tot | Am-241
0 1.26 56.62 23.18 13.86 4.73 99.65 0.35
2 1.26 56.62 23.18 12.44 4.73 98.23 1.77
5 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
Am-241 ppm/Total Pu
3.25% 3.70% 4.40%
3500 4400 5100
24600 26800 28000
10800 11200 11600
36900 39900 41600
9980 10300 10670
10 59300 63700 66610
8100 8400 8700

Plutonium Fuel: An Assessment, 1989, OECD/NEA
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10.3

Mwd/t -238 -239 -240 -241 -242
Magnox 3000 0.1 80.0 16.9 2.7 .3
5000 68.5 25.0 5.3 .2
CANDU 7500 66.6 26.6 5.3 .5
AGR 18000 0.6 53.7 30.8 9.9 .0
BWR 27500 2.6 59.8 23.7 10.6 .3
30400 56.8 23.8 14.3 Nl
PWR 33000 1.3 56.6 23.2 13.9 i
43000 2.0 52.5 24.1 14.7 .2
53000 2.7 50.4 241 15.2 .l
Plutonium Fuel: An Assessment, 1989, OECD/NEA
10.4
(@) 1.0E9Bqg/g n/g.s. mW/g
-236 2.8 a 19,000 37,000 -232
-237 45.3 B -237
-238 87.7 a 600 2,600 560 -234
-239 24,000 a 2 0.03 1.9 -235
-240 6,500 a 8 1,000 6.8 -236
-241 14.4 B 3,700 4.2 -241
-242 380,000 a 0.1 1,700 0.1 -238
-241 430 a vy 120 1.1 114
() -241 0.002 a
() Y
Plutonium Fuel: An Assessment, 1989, OECD/NEA
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10.1
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BHAFETV DL 09MOX O309%6MOX
] ELVveA2 1)
(E2UHL27N) B0
IOO%‘MOX
B E1LIUHAL2)
N i | i i |
100 5 10 0 10 50 100
PuiEEE® (kePutot./T¥h) PuteEER (kgPutot./TVh)

The 2nd Annual International Policy Forum, 1995.3.21-24 COGEMA
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€.¢

10.5

kg U-235
Negligible
Negligible Negligible
Negligible
Negligible Negligible
Negligible Negligible
Negligible

Nuclear Energy, 1995.10



10.6

kg
900 kW  PWR 955 9.96 0.595 32.9
1,300 kW PWR 953 10.2 0.677 35.6
PWR 943 11.4 0.972 446
PWR 921 38.9 2.85 36.9
722 186 7.15 84.0
5.3 53kg
20.4 204kg
COMMISSION NAT IONALE D’EVALUAT ION RELATIVE AUX RECHERCHES SUR LA GESTION DES DECHETS
RADIOACTIFS: RAPPORT D’EVALUATION No2, 1996.06 / CNE
10.7
kg
900 KW 1,300 KW PWR
PWR PWR
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

COMMISSION NATIONALE D'EVALUATION RELATIVE AUX RECHERCHES SUR LA GESTION DES DECHETS

RADIOACTIFS: RAPPORT D'EVALUATION No2, 1996.06 / CNE
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10.8

kg
900 kw 1,300 kw PWR
PWR PWR
PWR
Kr,Xe 4.7 6.0 7.5 5.9 12
Cs,Rb 3.0 3.1 3.9 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 3.3 3.5 4.4 3.4 7.7
| 0.21 0.23 0.28 0.30 0.74
Tc 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,Sh
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
Eu 0.13 0.15 0.20 0.25 0.26
32.9 35.6 44 .6 36.9 84.0

COMMISSION NATIONALE D’EVALUATION RELATIVE AUX RECHERCHES SUR LA GESTION DES DECHETS

RADIOACTIFS: RAPPORT D'EVALUATION No2, 1996.06 / CNE
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10.9

kw
1 2 4 5 6 8 10 | 20 | 30 | 40 | 50 | 100
900 kW PWR 2.4 (1.0 0.69|0.57|0.52|0.40|0.34|10.29|0.25|0.14
PWR 4.0 |1.56 1.0 (0.82(0.73|0.55(0.46(0.39(0.34(0.19
8.714.2 1.6 1.1 0.83 0.48
PWR
3.0(1.7 0.84 0.75

COMMISSION NATIONALE D’EVALUATION RELATIVE AUX RECHERCHES SUR LA GESTION DES DECHETS
RADIOACTIFS: RAPPORT D'EVALUATION No2, 1996.06 / CNE
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10.10

N

45 30
100
1,784 | 1,233 621 748 704 1,340 2,196
95 95 95 39 44 44 44
72 72 72 19 19 19 57
) 100
1,425 | 1,037 607 710 556 1,006 1,646
1,935 | 1,547 | 1,117 | 1,220 | 1,066 | 1,516 2,156
365 473 594 411 459 329 204
TWh 30,625 | 30,650 | 30,650 | 26,180 | 26,180 | 26,150 | 26,150
459 603 724 541 589 459 334
12 15.4 19.4 15.7 17.5 12.6 8
k/TWh
46.5 33.8 19.8 27.1 21.2 38.5 62.9
k/TWh

J-M Charpin et al., Economics Forecast Study of the Nuclear Power Option, Report to
Prime Ministar, 2000.7.
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10.3 co,

N

™)
1800]

1600 |

1400 |

1200 |

H1 H2 H3 B2 B3 B4 B4 30

O Cco2 M transuraniens

™ 2 C

HM

J-M Charpin et al., Economics Forecast Study of the Nuclear Power Option, Report
to Prime Ministar, 2000.7.

278



10.4

tHM tHM
1200

qo0 4
uo,
200 4
o W Oy gy BN B BN BN BN O BN B B B B o W EE W BN W g BN BN B Em G mm
0 — t—t t 1 1 L i e — t—t +—t +—t —
—_— e ] ) [ [=2] —_ = ad [ [=1] — e ] [ [ ] =] ~—
=1 =] =1 = =1 — - - - - o ol ol ol =] o
= =] =1 =1 = = = =i = = ] = = = = =
& 3] ] =] =] =] ol &l &l 3] o =] ] &l &l 3]
— - - - -3

M. Debes(EDF), "Increasing Fuel Burn Up and Reprocessing-Recycling Policy: Two
Complementary Means for Competitiveness and Fuel Cycle Equilibrium”, TOPFUEL 2001,

2001.05.27-30.

10.5

tHM
20000

15000 1 400TWhe/

0000 */

S000

([ === - _ - - +

= 2 £ = g2 £ 2 ® = 2 = = © &5 & =
& &8 &8 &8 8 &8 B & ® ® B B 8 8 ®B =
= — —

M. Debes(EDF), "Increasing Fuel Burn Up and Reprocessing-Recycling Policy: Two
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10.11 2 W/Kkg
42GWa/t 200
(@) (b)
MOX/U
W/kg W/kg
1 12.3 7 20.5 36 166
2 6.5 7 10.8 45 166
5 2.3 16 4.8 75 206
10 1.5 25 3.6 85 245
50 0.7 47 2.0 93 282
100 0.4 70 1.3 99 344
200 0.2 100 0.9 100 420
@
® Pu
Status and Advances in MOX Fuel Technology, I1AEA, 2003.05.
10.12 2 W/Kkg
60Gwd/t 200
(@) (b)
MOX/U
W/kg W/kg
1 16.4 12 28.0 45 170
2 9.3 14 15.7 47 168
5 3.8 27 8.2 68 213
10 2.5 38 6.3 79 255
50 1.1 53 3.1 87 296
100 0.6 72 2.0 94 361
200 0.3 95 1.3 99 451

®  py

Status and Advances in MOX Fuel Technology, I1AEA, 2003.05.
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0
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10.9 2
45GWd/tHM
10t
107 - MOX 45 GW.-d'jl HM]-6.7%
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10.10 2
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3. T/ F=DALHE

111
111 112
60
3,755
1,855 1,900
1,700 1,725
0.845
1.218 1.430 1.830
11.3 11.18 111 115

Global Fissile Material Inventories, ISIS, 2004.06.
David Albright, Kimberly Kramer (IS1S), “Fissile Material: Stockpiles still growing,”
Bulletin of the Atomic Scientists, November/December 2004.
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M1) TAEAORETIL b= LEED INFCIRC/549 1) —XAXE

AR] 200 3FEXRBEDRERBTIL b= LIFEHR

2R]) 200 3EKRBENREDEAFBRBTD TIL k=) LIEHR

AR DTV LOERE Bk EEEOER

B3R HRORE "FEENPu/HEUE (200 3FKREH)

AR] FEEORE FEOP uXE (200 2FXKEHA)
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8 K] EBP uDREGIKMER
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(BE¥11.1) TIAEAQRETIL =D LEE®D INFCIRC/549 1) —XXE

(200542 A1RHE)

IAEA
INFORMATION CIRCULAR

INFCIRC/549: COMMUNICATION RECEIVED FROM CERTAIN MEMBER STATES
CONCERNING THEIR POLICIES REGARDING THE MANAGEMENT OF PLUTONIUM

16 Mar. 1998

INFCIRC/549/Add.1, (Permanent Mission of Japan) 31 Mar. 1998
INFCIRC/549/Add.1/1, 11 Nov. 1998
INFCIRC/549/Add.1/2, 9 Sept. 1999
INFCIRC/549/Add.1/3, 10 Oct. 2000
INFCIRC/549/Add.1/4, 10 Dec. 2001
INFCIRC/549/Add.1/5, 21 February 2003
INFCIRC/549/Add.1/6, 15 September 2003
INFCIRC/549/Add.1/7, 23 December 2004
INFCIRC/549/Add.2, (Permanent Mission of Germany) 31 Mar. 1998
INFCIRC/549/Add.2/1, 28 May 1998
INFCIRC/549/Add.2/2, 23 Dec. 1999
INFCIRC/549/Add.2/3, 4 Dec. 2000
INFCIRC/549/Add.2/4, 11 September 2002
INFCIRC/549/Add.2/5, 27 February 2003
INFCIRC/549/Add.2/6, 29 October 2003
INFCIRC/549/Add.3, (Permanent Mission of Belgium) 31 Mar. 1998
INFCIRC/549/Add.3/1, 11 Nov. 1998
INFCIRC/549/Add.3/2, 16 Sept. 1999

INFCIRC/549/Add.3/2/Corr.1, Corrigendum 8 Oct. 1999
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INFCIRC/549/Add.3/3, 11 Oct. 2000

INFCIRC/549/Add.3/4, 15 November 2002

INFCIRC/549/Add.3/5, 15 September 2003

INFCIRC/549/Add.3/6, 13 September 2004
INFCIRC/549/Add.4, (Permanent Mission of Switzerland) 31 Mar. 1998

INFCIRC/549/Add.4/1, 28 May 1998

INFCIRC/549/Add.4/2, 9 Sept. 1999

INFCIRC/549/Add.4/3, 10 Oct. 2000

INFCIRC/549/Add.4/4, 15 May. 2001

INFCIRC/549/Add.4/4 Corr.1, Corrigendum 22 August 2001

INFCIRC/549/Add.4/5, 29 July 2002

INFCIRC/549/Add.4/6, 15 September 2003

INFCIRC/549/Add.4/7, 13 September 2004
INFCIRC/549/Add.5, (Permanent Mission of France) 31 Mar. 1998

INFCIRC/549/Add.5a, 6 Apr. 1998

INFCIRC/549/Add.5/1, 11 Nov. 1998

INFCIRC/549/Add.5/2, 3 Nov. 1999

INFCIRC/549/Add.5/3, 19 Mar. 2001

INFCIRC/549/Add 5/4, 23 Nov. 2001

INFCIRC/549/Add 5/5, 12 Feb. 2002

INFCIRC/549/Add.5/6, 23 October 2002

INFCIRC/549/Add.5/7, 24 October 2003

INFCIRC/549/Add.5/8, 23 Decemer 2004
INFCIRC/549/Add.6, (Permanent Mission of the United States of America) 31 Mar. 1998

INFCIRC/549/Add.6/1, 11 Oct. 1999

INFCIRC/549/Add.6/2, 23 Dec. 1999

INFCIRC/549/Add.6/3, 22 Nov. 2001

INFCIRC/549/Add.6/4, 24 June 2002
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INFCIRC/549/Add.6/5, 11 September 2002
INFCIRC/549/Add.6/6, 24 October 2003
INFCIRC/549/Add.7, (Permanent Mission of China) 31 Mar. 1998
INFCIRC/549/Add.7/1, 11 Jan. 2000
INFCIRC/549/Add.7/2, 16 September 2002
INFCIRC/549/Add.7/2/Corr.1, Corrigendum 6 Deember 2002
INFCIRC/549/Add.7/3, 15 September 2003
INFCIRC/549/Add. 7/4, 13 May 2004
INFCIRC/549/Add.8, (Permanent Mission of the United Kingdom of Great Britain and
Northern Ireland) 31 Mar. 1998
INFCIRC/549/Add.8/1, 11 Nov. 1998
INFCIRC/549/Add.8/2, 9 Sept. 1999
INFCIRC/549/Add.8/3, 19 Jul. 2000
INFCIRC/549/Add.8/4, 24 Aug. 2001
INFCIRC/549/Add.8/5, 12 September 2002
INFCIRC/549/Add.8/6, 15 September 2003
INFCIRC/549/Add.8/7, 13 September 2004
INFCIRC/549/Add.9, (Russian Federation) 11 Nov. 1998
INFCIRC/549/Add.9/1, 31 May 1999
INFCIRC/549/Add.9/2, 27 Mar. 2000
INFCIRC/549/Add.9/3, 15 May. 2001
INFCIRC/549/Add.9/4, 11 September. 2002
INFCIRC/549/Add.9/5, 15 September 2003

INFCIRC/549/Add. 9/6, 13 May 2004

289



(3511.1KR) 200 3FERMADREDE TIL b= LiER
1) 2) 3) 4)
03 [ 02 |01 |00 |99 |98 (97 |9 [ 95|03 | 02|01 |00 |99 |98 |97 |9 | 95|03 ]| 02|01 |00 |99 98|97 |96 | 95| 03 |02 ]| 01|00 |99 |98 |97 | 96 [ 95 03 [ 0201|0099 |98 97|96 |95
0 0 0 0 0 0 0 21 (19|19 |21 |25|28 28] 26 14110 (10|06 (14 |10| O |01 1010|1006 |09| 1 |08
07|08 |08|06([05]|05|05]|06 32 (3029|3131 ]32(33]31 11(11|15(12 )12 |08 (08|09 04[04|04|04|04]|04(04]|04 35.2|33.3|324(321(276(244(19.1(15.1
0 0 0 0 0 0 01 |03 ]044(058|041| 03 | 04 93 [ 90 |748(548|484|39 | 27 17 |160(110|1.13|131| 18 | 1.8
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |08 |/06[06[06]| 0 |06]01 005| 005[ 005| 005| 005[ 005| 0.1 | 005 005| 005| 005| 005[ 0.05] 005| 005]| 0.1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
486|487 (511|537 |550 (520|484 |436|36.1(133|150|14.1|148|130(118|122(113|101|132(127|99 |92 |82 |68 |63 |50 |36 |35|35|54|50(|50]|53|[54]|55]|55 30.5| 32 |335|385(37.7(356(336| 30 |25.7
0.05[ 0.05| 005[ 005| 0.05| 005| 005[ 0.2 | 0.2
92.7|865(79.9|751|695(66.1]|574|521 1009 |08|08|08|08]|05](05 19 (19|17 |22 ]| 22|22 22|22 06 15| 0 0 0 0 0 0 225|209|17.1|166(11.8(102| 6.1 | 3.8
09]09(09[09(09|09]|09]09
0 0 0 0 0 0 0.05[0.05] 0.05| 005| 005[ 005 0.05 46 | 46 | 46 | 46 | 46 | 46 | 46 404 (404|404 404 | 404 | 404 | 404 3)4)
37 | 36 | 34 [323[309]292 27.2 [y 0202 [02|02]02]02 0064 101010/ 09]09]09 0.87 0.6 06|06 |06
IAEA, ICFCIR/549
§ Site: http://www.iaea.org/Publications/Documents/Infcircs/Numbers/nr501-550.shtml
(511.2K) 200 3IFEXRADREDFEAZFRHFTDTIL b= LIER
1) 2) 3)
03 02 01 00 99 98 97 96 95 03 02 01 00 99 98 97 96 95 03 02 01 00 99 98 97 96 95 03 [ 02 |01 |00 |99 |98 |97 |9 [ 95
23 22 20 18 17 16 14 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
98 90 86 80.5 72 63 55 48 7 7 4 0.9 1 1 1 1 0.5 05 0.5 0.5 0.5 05 0.5 0.5
489 | 46.3 | 41.24 | 36.75 | 315 0 0 0 0 0 54 54 | 547 | 590 | 590
14 11 8 8 7 6 6 7 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 3 3 3 3 5 5 5 6
941 | 916 | 894 | 826 [ 80.0 | 749 | 66.7 65 64 965 | 898 | 833 | 813 | 79.2 | 834 | 888 88 87 0.5 0.5 0.5 0.5 0.6 0.5 0.5 0 0
7 7 6 7 7 5.6 5 43 30 31 35 36 39 402 | 421 | 430 0.5 0.5 0.5 0.5 0.1 0.1 0.1
383 363 343 319 302 287 270 0 0 0 0 0 0 0 12 12 12 15 15 15 13
56 54 54 49 47 42 40 3 3 3 4 4 9 30 29 26 24 21 20 16 1)

IAEA, ICFCIR/549
Site: http://www.iaea.org/Publications/Documents/Infcircs/Numbers/nr501-550.shtml




(B DBETI =Y LDEE - BRKEFROMER

Separated Plutoninm Inventory: Current Status and Future Trends

Estirmates of Future Trends of Global Scparseed Civil Flutonium loventory

=1 -
o
.-"ff;--r-
R INFCIRC/549 0> F — & aes
II.--.--...
R e ]
P z_____-———— — -—
10— ___..A"::-:_______ -
1 TS YL - UYL LHEOHSER
(RILF—, TSR, B4V, BR, R4 R, ZDih)
2 TILbZDL - )YA Y ILFEDOLEVER
(A7, EE. KE. T0Dfth)
! I [ [ [ [ [ [ [ | [ [ [ [

oS 0T o g o " W0 "0 4 05 R i Bt ] e '1o

g 7

[H8a] J- S. Choi (IAEA), Plutonium 2000: Conferencc Report, Belgium Nuclear Society (BNS),
Brussels, 2000.10.9-11.
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(F11.3R) HRDODRE "FEOPu/HEUZ%LE (200 3FEXKEHE)

B o
‘ TILE=ZD L =3 1 =

a7 = (Puw) | “(HEw) | B &

O RE#xEE 91,700 175 1,875
[SEICPE A 1,595 50
REIFH 107 *125

O BEEfiE 155 1,725 1, 880
RITOECE 155 1,250
BE, T - 175
07 DFREFH - 300

B & 1, 855 1,900 3, 155

* : KEIDH,

H#8 : David Albright, Kimberly Kramer (ISIS), “Fissile Material: Stockpiles still
growing,” Bulletin of the Atomic Scientists, November/December 2004.
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(F11.4R) EEBORE "FEDP ufEE (200 2FXKIKHE)

B by

R #%# & =

= BatE | Fma 23 &t % 5
FILECFY 10 10 10
FILAZT 1.3 1.3 1.3
N)L¥F— 22 1.8 24 24
IS 1.9 1.9 1.9
JILAY T 8.8 8.8 8.8
h+ 4 130 130 130
& 4.3 4.3 4.8 9.1
FraHME 5.6 5.6 5.6
2452 K 11 11 11
225X 182 47.9 230 5 235
KA 64 25.6 90 90
NHY — 1.1 7.1 7.1
1 F 12 1 13 0.36 13.36
A1ARXAZI)L 0 0 0.56 0.56
152 U7 4.1 2.4 6.5 6.5
BHX 106 38.6 145 145
. 3 3 3
Jyc7=7 9.2 9.2 9.2
Axia 2.2 2.2 2.2
A5 o4 1.2 2.1 3.3 3.3
Jt BA % 0 0] 0.03-0.04 0.03-0.04
INFRAB Y 0.9 0.9 0.04 0.94
IN—<_7 2.2 2.2 2.2
aL7 83 37.8 50 171 95 266
AONZ7T 7.9 7.9 1.9
AAR=7 2.5 2.5 2.5
m72Uh 5.3 5.3 5.3
BEE 41 41 41
ARA Y 24,7 0.5 25 25
AT —TV 39 0.83 40 40
A1 R 13 2 15 15
=) 21 21 21
2954 38 38 38
% E 39 70.8 110 3.2 113
XE 388 52.5 440.5 47 487.5
#B H (B 1,291 231 102.5 1,625 156 1,780
He# : Global Fissile Material Inventories, ISIS, 2004.06.
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(FE11.5KR]) KREDEETIL,=HLEHEU
(199 7&X|{HE)

B by
BETEE RE|EFHIN I A EARER
(vh s B A1) t8 AHERRE  mriipzE
O@JILb=HA
ov7 131 50 95 0
K= 85 38 49 2
%E 7.6 4.4 6 4.4
hE - 75V R 9 - 3 0
@HEU
oLy 1,050 500 890 0
XE 645 165 480 10
®E 21.9 - 5 0
hE- 75V 45 - 10 0
& &t 1,995 757 1,538 16. 4

[HHEL] W. Walker (University of St. Andrews), “Nuclear Power and Non-Proliferation”, European
Seminar on Nuclear in a Changing World, European Commission, Brussels, 1998.10. 14~
15.
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(F11.6X) BESIUBRAED EELOEEE (de facto nuclear weapon states) |

[CETLRBHOEERMERE (2 00 IFRIRHA)

Pu HEU o
Ed| B Al Cke) Cke) A EEE S
ARII) de facto 510-650 ? 110-190
12K de facto 300-470 A ETTEE 55-115
INFRE Y de facto 20-60 1, 000-1, 250 55-90
JLERfE TEREE IR BE 15-38 ? 2-9
m72Uh BERTOTZ LEE 0 430-580 0

of the Atomic Scientists, November/December 2004.
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(FE11.TR) XEIZE TS TIL b= LIRK

KR k> Pu
BROEER 103. 4
BURF DIEEELF 0. 6
KERFEESE 1. 7
B 5 5. 7

a &t 111. 4

HE e
B4 OEER 3. 4
AlEB/E 2. 8
BEEERFOOX 3. 4
BAR - HiRk 1. 2
HIRE 0. 4
KREESE 0. 1
) 0. 7

& F 12. 0
SEER/ A 111
HE/BE /F —-12
BEOmME| R 0. 1

EROREE 99. 5

[ 8] Storage and Disposition of Weapons-Usable Fissile Materials: Draft Programmatic
Environmental Impact Statement (Summary), DOE/EIS-0229-D, 1996. 2.
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(5 11.8 K] E&P u DRERMIAHERRK

B % (%0

1EEE 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 50 55
Pu-240 5.5 25 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 5

[82]) 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.
(E11.9KR) EFEP uDHKHRE (5~10%F#%)
a5 WPu GCR AGR PWR PWR BWR
GWd.~tU - 5-6 18-24 33 50 30
54 2.3 5.8 9 14 21 22
104 2.4 6.5 11 16 23 25
(E11.10%) EBP uDyHER (5~ 1 04H%)
FEfE Wpu GCR AGR PWR BWR
54 1.0 4.9 9 11 12
105 1.3 8 13 17 20

*WPu (55%) #1.0&£LTHELT

[B8#2]) H Bairiot (FEX), “Use of MOX in the Disposition of Weapons—Grade Pu”,
Seminar on MOX Fuel: Electricity Generation from Pu Recycling
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(E1. 1 R] SEBEKEFICEITEHMO X BAEFIFADATEEHE

BAR P DEKIF BREFEDEKIF
K5 A — 4 ABB-CE GE WH C-E GE WH
System ABIWR PDR600
80+

BMH S (MW) 3,817 3,926 1,933 3,817 3, 484 3,560
BSRHEA W) 1,256 1,300 600 1,256 1,155 1,150
BEFIAE (%) 75 75 75 82 75 75
FH&IFLTO Pu 6.8 5.8 6.6 4.6 3.0 4.5
EILE (%)

1EL-YDPu 1,670 1,590 880 1,590 760 1,070
migE (Kg/ %)

PAIERE (MWd / KgHM) 42.6 39.0 40.0 32.5 37.6 44.0
I E 3 2 2 4 2 3 3
50 by Pu 055 B 15.0 15.7 14.2 15.7 21.9 15.6
2R (%)

(11,12 K] EEBKFEICET2HEAEMO X BRE DY
BAFh DK BRFEDEKIF
Pu FIE 4 B35k ﬁl%:ﬁ ABB-GE GE WH C-E GE WH
el Pu wew | System | ABIR | PDRG0O
i 80+

Pu-238 0.000 | 0.02 — 0.006 | 0.001 — 0.010 | 0.002
Pu-239 0.937 | 0.54 | 0.631 | 0.590 | 0.621 | 0.609 | 0.421 | 0.497
Pu-240 0.059 | 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 | 0.151 | 0.163
Pu-242 0 0.07 [ 0.017 | 0.028 | 0.018 | 0.021 | 0.066 | 0.043
Pu &A= (%) 100 [0.9-1.1] 5.1 4.1 5.1 3.7 2.0 3.2
Pu SHE 3 (%) — £33 27 31 25 22 36 33
E5kOMmEHE | — 2-8E6 | 7.9E6 | 2.0E6 | 2.0E6 | 8.4E6 | 2.2E6 | 3.0E6
Wk (HEH BF)

(rem/B¥)
E5hOMHmEE | — 2-6E4 | 6.3E4 | 1.6E4 | 1.764 | 5.0E4 | 1.8E4 | 2.1E4
EHE (10 F£18)

(rem/B¥)
PuREhE 2.3 14.3 5.6 8.2 3.8 3.9 11.0 5.0
(10 £1%)

(W/Kg)

[H88] R. J.Neuhold, E. A. Condon (DOE), “Capability of U.S. LWR Using Ful |-MOX Cores, ANS Transaction,
1995. 6. 25~29.
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(F11.2F) Y4 b BOTIL =2 LDFFERKE (199 4459 A1B#AE)

e

tional Laboratory l“ . -
ah River

(20 ) INELO5 )
LANL LLNL(0.3 )
27 ) (02 )

(110 )
=99.5
(12.7 )
DOD
(66.1 )

LANL Storage and Disposition of Weapons-Usable
ANL Fissele Materials:Draft Programmatic

INEL Environmental Impact Statement (summary),
LLNL DOE/EIS-0229-D,1996.2.
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[He8a]) “Technical Summary Report For Surplus Weapons—Usable Plutonium Disposition”,
1996.07. 17



(511.4K) REORFI TN b=V LNFEHEOREL

— N \

Ev bk o)—2iE

& - Bit® >.Evhﬁ%-ﬁmm3
(PDCF) MO X INLHE
A
256 t 2000 £9 %O
BEICEDCKRE
TILEZO LA
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BEORETIL P
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FHEMEST
TR - Bt

6.4t
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- BEME LTHEELS

[HHB.] “Report to Congress: Disposition of Surplus Defense Plutonium at Savannah River
Site”, NISA/OFMD, 2002.02.15.
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