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Analysis on the fuel cycle requirements of the FR systems
Takashi Maki®  Nobutake Horiuchi”

Abstract

The functions of the nuclear fuel cycle amount analysis code, developed in 2001 were
extended. This code is a program that calculates the change in characteristics with
time of mass balance (for example, the amount of natural uranium demand,
plutonium mass balance, environmental load reduction, etc.) in a nuclear fuel cycle,
to examine the state of future reactor types or recycling facilities. In 2002, as for
this code, calculation functions of reprocessing facilities on plutonium-thermal
spent fuels, recovery uranium recycling, and multiple FR concepts were added, and
the I/O function was improved according to it.

Moreover, benchmark calculation to the extended amount analysis code was
performed using the other tool, and it was confirmed that mass balance was
calculated appropriately. Furthermore, the mass balance of a few typical FR cycle
concepts was calculated in this analysis code, and the feature of each concept was
clarified.

This work was performed by Mitsubishi Materials Corporation under contract with Japan
Nuclear Cycle Development Agency.

JNC Liaison : System Engineering Technology Center Fast Reactor Cycle Analysis
Group

* Mitsubishi Materials Corporation
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ERHBE | EHE BHHE BE FEHE BE HE BH BH BE ¥H
HERH A M¥e 1500 1500 1500 500 500 500 400 1370 |1370.3546] 1080
BHh Mifth 3570 3570 3900 1190 1190 1300 1053 3600 3600 2400
ERRE 0. 42 0. 42 0. 385 0. 42 0. 42 0. 385 0.38 0.381 0. 381 0. 45
SR 1.24 1.22 1.29 1,23 1.2 1.2 1.19 1.2 1.38 1.2
FBR1 FBR2 FBR3 FBR4 FBR5 FBR6 FBR7 FBR8 FBRY FBR10
ks BRBERE MWd/t 146800 | 149000 | 150000 | 150000 | 143000 | 150000 | 153000 | 155000 | 159000 | 136915
S MW/t 64. 4 72. 1 65.8 62.5 69. 1 64, 7 26.5 42.5 30. 8 32.6
M tonHM 47.95 | 43.5204 | 54.282 16, 2 15. 1 19.1 35 75. 2 101. 6 69. 09
Flux 2.31E+15 | 2. 83E+15 | 3. 61E+15 | 2. 15E+15 | 2. 61E+15 | 3, 08E+15 | 1. 15B+15 | 1. 7E+15 | 1. 49E+15 | 1. 45E+15
A7 NHE|  day 570 517 570 600 517 580 578 730 1034 700
Ay Fik 4 4 4 4 4 4 10 5 5 6
7 7 PRBEHE MWd/t 8400 20327 17000 9700 15500 17000 14400 20000 24000 10000
Lo A MW/t 3. 68 9.83 7. 46 4. 04 7.50 7.33 2. 49 5. 48 4, 64 2. 38
g tonHM 38.27 | 37.3314 29 7.9 12.1 9.1 42 53.8 73.9 51.93
Flux 5. 731E+14|1, 151E+15|1. 148E+15| 6. 01E+14 |9, 581E+14|1. 129E+15|4. 054E+14|6. 972E+14|5. 563E+14|3, 802E+14
YA 2 AH8 | day 570 517 570 600 517 580 578 730 1034 700
Ny F 4 4 4 4 4 4 10 5 5 6
B 7% SRBEEE MKd/t 7100 4355 5000 6400 6000 5000 3300 6000 7000 3400
HHh MW/t 3.11 2.11 2.19 2. 67 2. 90 1.72 | . 0.57 1,64 1. 35 0.81
M 12 tonHM 27.52 | 36.1104 48 24,7 19. 8 23.3 44 69. 4 95. 3 61.24
Flux 5.591E+14|4. 389E+14|5. 877E+14|4. 946E+14|5. 491E+14| 4. 62E+14 |1. 724E+14|3. 121E+14| 2. 45E+14 |1. 814E+14
¥4 2| day 570 517 570 600 517 580 578 730 1034 700
Ny FE 4 4 4 4 4 5 10 5 5 6

900-200Z 00%6LL ON[
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# 3.1-3

W RFIFH RS FBR (2/2)

900-200Z 00%6LL ON[

1P 2 5 FBR1 FBR2 FBR3 FBR4 FBR5 FBR6 FBR7 FBR8 FBR9 FBR10
75 PR E MWd/t 11400 0 0 16000 0 0 0 0 0 0
HHAH MW/t 10 0 0 13.3 0 0 0 0 0 0
MR tonHM 25. 59 0 0 5.9 0 0 0 0 0 0
Flux 1. 54E+15 1, 832E+15 0
YA AHM | day 570 517 570 600 517 580 578 730 1034 700
Sy FE 2 0 0 2 0 0 0 0 0 0
U LSRR AR AR U235 Kg/Core | 26.3 24. 8 22.9 8.67 8. 47 7.6 8 34.3 50.5 [27.161034
U236 Kg/Core 0 0 0 0 0 0 0 0 0 0
U238 Kg/Core | 8725.4 | 8254.2 | 11425.2 | 2881, 38 | 2812.1 | 3784.5 | 2643.6 | 11405.2 | 16778.2 |9026. 517
Pu238 Kg/Core | 35.6 28. 6 24.3 12. 82 10. 48 11.3 9.6 39. 6 37.7 [24. 550802
Pu239 Kg/Core | 1750 1407.2 | 1146.9 | 630.465 | 515.4 534 471.1 | 1945.7 1853  [1207. 4531
Pu240 Kg/Core | 1038.3 835 680.9 | 374.08 | 305.81 317 279.5 | 1154.4 | 1099,5 {716.43703
Pu241 Kg/Core | 139.1 111. 8 91,2 50. 11 40, 96 42.5 37.4 154. 6 147.3 195.971315
Pu242 Kg/Core { 126.2 101. 5 83.1 45, 45 37. 19 38.7 34 140. 3 133.6 187.043751
Np237 Kg/Core | 16.2 13 10. 7 5. 8325 4,77 4.9 4.4 18 91,3 |11. 159455
Np239 Kg/Core 0 0 0 0 0 0 0 0 0 0
Am241 Kg/Core | 64.8 52 42.7 23. 33 19. 05 19. 8 17.4 71.9 68.5 |44.637821
Am242 Kg/Core 0 0 0 0 0 0 0 0 0 0
Am243 Kg/Core | 32.4 26 21.3 11. 665 9.52 9.9 8.7 36.1 34.3  [22.318911
Cm242 Kg/Core 0 0 0 0 0 0 0 0 0 0
(243 Kg/Core 0 0 0 0 0 0 0 0 0 0
(244 Kg/Core | 32.4 26 21.3 11. 665 9. 52 9.9 4 36 34.3  [22.318911
(245 Kg/Core 0 0 0 0 0 0 0 0 0 0
Nd-143 Kg/Core |156.53333 0 0 52.933333| 534 0 37 195. 7 219.7 [229. 59156
_ FBR1 FBR2 FBR3 FBR4 FBRS FBR6 FBR7 FBRS FBRY FBR10
7T IRBNE i % 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
%= % 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
PR % 0.3 0 0 0.3 0 0 0 0 0 0
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