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  The purpose of this research is to investigate spent fuel characteristics of High 
Conversion type core of FLWR (HC-FLWR). HC-FLWR is a new reactor concept and the 
spent fuel characteristics have been investigated comparing with other types of reactor. It 
is important for the safety consideration of spent fuel management to investigate the 
characteristics. 
  For the evaluation of the spent fuel characteristics, the ORIGEN code is widely used. It 
was also used in this research. However, there are no open ORIGEN libraries for 
HC-FLWR spent fuel evaluation. Then, the libraries for HC-FLWR were generated using 
the SWAT code in this research. To investigate the spent fuel characteristics, the decay 
heat and the radioactivity after a cooling time of 2 years and 4 years were evaluated. As a 
result, the decay heat and the radioactivity of FP (Fission Product) nuclides from the 
HC-FLWR spent fuel are almost the same as those of LWRs and full-MOX-LWRs with the 
discharge burn-up of 45GWd/t, and the decay heat and the radioactivity of actinides are 
higher than others, because of its large amount of loaded Pu inventory and the Pu 
composition from the LWR spent fuel including large amount of 242Pu.  However, the Pu 
vector of the spent fuel is better than that of full-MOX-LWRs, because of the harder 
spectrum.  In addition, from the waste disposal point of view, the characteristics of the 
heat generation FP elements, the platinum group metals, Mo and the long-lived FPs were 
also investigated. 
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Table 2.2 HC-FLWR

Table 2.3 HC-FLWR MA

Items Design value
Fuel rod diameter (mm) 11.2
Puf content (wt%) 11.0
MA content (wt%) 0.0
MOX height (mm) 850
Upper blanket height (mm) 50
Lower blanket height (mm) 50
Coolant inlet temperature (K) 550
Coolant flow rate (kg/s) 10,000
Core average void fraction (%) 45.8
Void reactivity coefficinet ( k/k/%void) -6.7x10-5

Cycle length (mounth) 12.0
Number of batch 4.55
Average discharge burn-up (GWd/t) 52.4
MOX average discharge burn-up (GWd/t) 56.1
Puf conversion ratio 0.84

Items Np core Am core
Fuel rod diameter (mm) 9.0 9.0
Puf content (wt%) 13.0 13.0
MA content (wt%) 2.0 2.0
MOX height (mm) 1,200 1,200
Upper blanket height (mm) - -
Lower blanket height (mm) - -
Coolant inlet temperature (K) 550 550
Coolant flow rate (kg/s) 10,000 10,000
Core average void fraction (%) 45.9 45.9
Void reactivity coefficinet ( k/k/%void) -1.3x10-3 -1.1x10-3

Cycle length (mounth) 13.8 13.8
Number of batch 3.45 3.45
Average discharge burn-up (GWd/t) 54.9 54.9
MOX average discharge burn-up (GWd/t) 54.9 54.9
Puf conversion ratio 0.77 0.78
MA conversion ratio 0.95 1.03
Loaded Np or Am conversion ratio 0.63 0.81
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Fig. 2.2 FLWR

Fig. 2.3 HC-FLWR MA
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MOX Blanket
235U 3.6965E-05 4.5700E-05
238U 1.8212E-02 2.2516E-02
238Pu 1.1656E-04 -
239Pu 2.0592E-03 -
240Pu 1.2971E-03 -
241Pu 4.0925E-04 -
242Pu 3.6086E-04 -

241Am 4.2630E-05 -
16O 4.5070E-02 4.5124E-02

Np Core Am Core
235U 3.5134E-05 3.5136E-05
238U 1.7311E-02 1.7311E-02

237Np 4.5600E-04 -
238Pu 1.2507E-04 1.2508E-04
239Pu 2.4475E-03 2.4476E-03
240Pu 1.3620E-03 1.3621E-03
241Pu 4.8761E-04 4.8763E-04
242Pu 3.9794E-04 3.9796E-04

241Am 4.9375E-05 3.5694E-04
242Am - 9.3608E-12

242mAm - 7.2522E-07
243Am - 1.3900E-04

16O 4.5343E-02 4.5327E-02

Representative core MA loaded core
Outer radius of cladding (cm) 0.5600 0.4500
Inner radius of cladding (cm) 0.4890 0.3931
Length from center of C-BOX
 to inner surface of C-BOX (cm) 11.18 11.18
Length from center of C-BOX
 to outer surface of C-BOX (cm) 11.38 11.38
Length from center of C-BOX
 to outer surface of homogenized mixture (cm) 11.70 11.70
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Satureted Steam Satureted Water
1H 4.9324E-02 2.4917E-03
16O 2.4662E-02 1.2458E-03

Cladding Channel Box Homogenized Mixture
90Zr 2.1804E-02 2.1798E-02 -
91Zr 4.7550E-03 4.7536E-03 -
92Zr 7.2681E-03 7.2659E-03 -
94Zr 7.3656E-03 7.3634E-03 -
96Zr 1.1866E-03 1.1863E-03 -

112Sn 4.7036E-06 4.7036E-06 -
114Sn 3.1519E-06 3.1519E-06 -
115Sn 1.6487E-06 1.6487E-06 -
116Sn 7.0505E-05 7.0505E-05 -
117Sn 3.7241E-05 3.7241E-05 -
118Sn 1.1744E-04 1.1744E-04 -
119Sn 4.1605E-05 4.1605E-05 -
120Sn 1.5803E-04 1.5803E-04 -
122Sn 2.2451E-05 2.2451E-05 -
124Sn 2.8076E-05 2.8076E-05 -
54Fe 5.3556E-06 8.6514E-06 7.4855E-04
56Fe 8.4072E-05 1.3581E-04 1.1751E-02
57Fe 1.9416E-06 3.1364E-06 2.7137E-04
58Fe 2.5839E-07 4.1740E-07 3.6115E-05
58Ni 2.2827E-05 - 1.3563E-03
60Ni 8.7929E-06 - 5.2244E-04
61Ni 3.8226E-07 - 2.2712E-05
62Ni 1.2185E-06 - 7.2401E-05
64Ni 3.1050E-07 - 1.8449E-05
50Cr 3.2892E-06 3.2892E-06 1.4396E-04
52Cr 6.3428E-05 6.3428E-05 2.7761E-03
53Cr 7.1923E-06 7.1923E-06 3.1478E-04
54Cr 1.7903E-06 1.7903E-06 7.8356E-05

55Mn - - 3.2308E-04
92Mo - - 3.3914E-05
94Mo - - 2.1139E-05
95Mo - - 3.6382E-05
96Mo - - 3.8119E-05
97Mo - - 2.1825E-05
98Mo - - 5.5145E-05
100Mo - - 2.2008E-05

12C - - 4.0232E-02
1H - - 1.3906E-02
16O - - 6.9529E-03
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Temperature (K)
Fuel Pellet 900.00
Cladding 600.00
Coolant 560.15

Channel Box 561.00
Homogenized Mixture 561.00

Axial core region
Height
(cm)

Void fraction
 (%)

Specific power
 (MW/t)

Discharge burn-up
 (GWd/t)

Operating day
(day)

Upper blanket 5.00 69.52 14.77 24.50
Upper MOX1 14.17 67.78 23.48 38.95
Upper MOX2 14.17 64.05 30.35 50.35
Middle MOX 28.33 52.84 37.81 62.73
Lower MOX1 14.17 29.92 39.62 65.74
Lower MOX2 14.17 6.10 33.93 56.30
Lower blanket 5.00 0.00 10.18 16.88

1659.1

Axial core region
Height
 (cm)

Void fraction
(%)

Specific power
(MW/t)

Discharge burn-up
 (GWd/t)

Operating day
 (day)

Upper MOX1 20.00 67.41 21.35 30.48
Upper MOX2 20.00 64.33 30.13 43.01
Middle MOX 40.00 54.31 42.51 60.68 1427.6
Lower MOX1 20.00 31.74 50.71 72.39
Lower MOX2 20.00 5.32 43.50 62.10

Axial core region
Height
 (cm)

Void fraction
(%)

Specific power
(MW/t)

Discharge burn-up
 (GWd/t)

Operating day
 (day)

Upper MOX1 20.00 67.28 21.32 30.44
Upper MOX2 20.00 64.19 30.21 43.13
Middle MOX 40.00 54.09 42.76 61.05 1427.6
Lower MOX1 20.00 31.31 50.76 72.46
Lower MOX2 20.00 5.12 42.88 61.21
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Upper blanket Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2 Lower blanket

1 2.0 0.03 0.05 0.06 0.08 0.08 0.07 0.02
2 10.0 0.12 0.19 0.24 0.30 0.32 0.27 0.08
3 20.0 0.15 0.23 0.30 0.38 0.40 0.34 0.10
4 40.0 0.30 0.47 0.61 0.76 0.79 0.68 0.20
5 70.0 0.44 0.70 0.91 1.13 1.19 1.02 0.31
6 110.0 0.59 0.94 1.21 1.51 1.58 1.36 0.41
7 150.0 0.59 0.94 1.21 1.51 1.58 1.36 0.41
8 200.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
9 250.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
10 300.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
11 350.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
12 400.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
13 450.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
14 500.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
15 550.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
16 600.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
17 647.0 0.69 1.10 1.43 1.78 1.86 1.60 0.48
18 650.0 0.04 0.07 0.09 0.11 0.12 0.10 0.03
19 700.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
20 750.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
21 800.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
22 829.5 0.44 0.69 0.90 1.12 1.17 1.00 0.30
23 850.0 0.30 0.48 0.62 0.77 0.81 0.69 0.21
24 900.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
25 950.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
26 1000.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
27 1012.0 0.18 0.28 0.37 0.46 0.48 0.41 0.12
28 1050.0 0.56 0.89 1.15 1.43 1.50 1.29 0.39
29 1100.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
30 1150.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
31 1200.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
32 1250.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
33 1300.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
34 1350.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
35 1400.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
36 1450.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
37 1500.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
38 1550.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
39 1600.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
40 1650.0 0.74 1.17 1.52 1.89 1.98 1.70 0.51
41 1659.1 0.13 0.21 0.28 0.34 0.36 0.31 0.09

Step Number
Burn-up Days

(day)
Burn-up (GWd/t)
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Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2
1 2.0 0.04 0.06 0.09 0.10 0.09
2 10.0 0.17 0.24 0.34 0.41 0.35
3 20.0 0.21 0.30 0.43 0.51 0.43
4 40.0 0.43 0.60 0.85 1.01 0.87
5 70.0 0.64 0.90 1.28 1.52 1.30
6 105.0 0.75 1.05 1.49 1.77 1.52
7 140.0 0.75 1.05 1.49 1.77 1.52
8 175.0 0.75 1.05 1.49 1.77 1.52
9 210.0 0.75 1.05 1.49 1.77 1.52
10 245.0 0.75 1.05 1.49 1.77 1.52
11 280.0 0.75 1.05 1.49 1.77 1.52
12 315.0 0.75 1.05 1.49 1.77 1.52
13 350.0 0.75 1.05 1.49 1.77 1.52
14 385.0 0.75 1.05 1.49 1.77 1.52
15 420.0 0.75 1.05 1.49 1.77 1.52
16 455.0 0.75 1.05 1.49 1.77 1.52
17 490.0 0.75 1.05 1.49 1.77 1.52
18 506.8 0.36 0.51 0.71 0.85 0.73
19 525.0 0.39 0.55 0.77 0.92 0.79
20 560.0 0.75 1.05 1.49 1.77 1.52
21 595.0 0.75 1.05 1.49 1.77 1.52
22 630.0 0.75 1.05 1.49 1.77 1.52
23 665.0 0.75 1.05 1.49 1.77 1.52
24 700.0 0.75 1.05 1.49 1.77 1.52
25 713.8 0.29 0.42 0.59 0.70 0.60
26 735.0 0.45 0.64 0.90 1.08 0.92
27 770.0 0.75 1.05 1.49 1.77 1.52
28 805.0 0.75 1.05 1.49 1.77 1.52
29 840.0 0.75 1.05 1.49 1.77 1.52
30 875.0 0.75 1.05 1.49 1.77 1.52
31 910.0 0.75 1.05 1.49 1.77 1.52
32 920.8 0.23 0.33 0.46 0.55 0.47
33 945.0 0.52 0.73 1.03 1.23 1.05
34 980.0 0.75 1.05 1.49 1.77 1.52
35 1015.0 0.75 1.05 1.49 1.77 1.52
36 1050.0 0.75 1.05 1.49 1.77 1.52
37 1085.0 0.75 1.05 1.49 1.77 1.52
38 1120.0 0.75 1.05 1.49 1.77 1.52
39 1155.0 0.75 1.05 1.49 1.77 1.52
40 1190.0 0.75 1.05 1.49 1.77 1.52
41 1225.0 0.75 1.05 1.49 1.77 1.52
42 1260.0 0.75 1.05 1.49 1.77 1.52
43 1295.0 0.75 1.05 1.49 1.77 1.52
44 1330.0 0.75 1.05 1.49 1.77 1.52
45 1365.0 0.75 1.05 1.49 1.77 1.52
46 1400.0 0.75 1.05 1.49 1.77 1.52
47 1427.6 0.59 0.83 1.17 1.40 1.20

Step Number
Burn-up Days

(day)
Burn-up (GWd/t)
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Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2
1 2.0 0.04 0.06 0.09 0.10 0.09
2 10.0 0.17 0.24 0.34 0.41 0.34
3 20.0 0.21 0.30 0.43 0.51 0.43
4 40.0 0.43 0.60 0.86 1.02 0.86
5 70.0 0.64 0.91 1.28 1.52 1.29
6 105.0 0.75 1.06 1.50 1.78 1.50
7 140.0 0.75 1.06 1.50 1.78 1.50
8 175.0 0.75 1.06 1.50 1.78 1.50
9 210.0 0.75 1.06 1.50 1.78 1.50
10 245.0 0.75 1.06 1.50 1.78 1.50
11 280.0 0.75 1.06 1.50 1.78 1.50
12 315.0 0.75 1.06 1.50 1.78 1.50
13 350.0 0.75 1.06 1.50 1.78 1.50
14 385.0 0.75 1.06 1.50 1.78 1.50
15 420.0 0.75 1.06 1.50 1.78 1.50
16 455.0 0.75 1.06 1.50 1.78 1.50
17 490.0 0.75 1.06 1.50 1.78 1.50
18 506.8 0.36 0.51 0.72 0.85 0.72
19 525.0 0.39 0.55 0.78 0.92 0.78
20 560.0 0.75 1.06 1.50 1.78 1.50
21 595.0 0.75 1.06 1.50 1.78 1.50
22 630.0 0.75 1.06 1.50 1.78 1.50
23 665.0 0.75 1.06 1.50 1.78 1.50
24 700.0 0.75 1.06 1.50 1.78 1.50
25 713.8 0.29 0.42 0.59 0.70 0.59
26 735.0 0.45 0.64 0.91 1.08 0.91
27 770.0 0.75 1.06 1.50 1.78 1.50
28 805.0 0.75 1.06 1.50 1.78 1.50
29 840.0 0.75 1.06 1.50 1.78 1.50
30 875.0 0.75 1.06 1.50 1.78 1.50
31 910.0 0.75 1.06 1.50 1.78 1.50
32 920.8 0.23 0.33 0.46 0.55 0.46
33 945.0 0.52 0.73 1.04 1.23 1.04
34 980.0 0.75 1.06 1.50 1.78 1.50
35 1015.0 0.75 1.06 1.50 1.78 1.50
36 1050.0 0.75 1.06 1.50 1.78 1.50
37 1085.0 0.75 1.06 1.50 1.78 1.50
38 1120.0 0.75 1.06 1.50 1.78 1.50
39 1155.0 0.75 1.06 1.50 1.78 1.50
40 1190.0 0.75 1.06 1.50 1.78 1.50
41 1225.0 0.75 1.06 1.50 1.78 1.50
42 1260.0 0.75 1.06 1.50 1.78 1.50
43 1295.0 0.75 1.06 1.50 1.78 1.50
44 1330.0 0.75 1.06 1.50 1.78 1.50
45 1365.0 0.75 1.06 1.50 1.78 1.50
46 1400.0 0.75 1.06 1.50 1.78 1.50
47 1427.6 0.59 0.83 1.18 1.40 1.18

Burn-up (GWd/t)Burn-up Days
(day)Step Number
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Axial core region Library NLIB NLIB(12)
S A F

Upper Blanket hcflwr_r_ubl.lib 663 664 665 43
Upper MOX1 hcflwr_r_umx1.lib 666 667 668 44
Upper MOX2 hcflwr_r_umx2.lib 669 670 671 45
Middle MOX hcflwr_r_mmx.lib 672 673 674 46
Lower MOX1 hcflwr_r_lmx1.lib 675 676 677 47
Lower MOX2 hcflwr_r_lmx2.lib 678 679 680 48
Lower Blanket hcflwr_r_lbl.lib 681 682 683 49

Axial core region Library NLIB NLIB(12)
S A F

Upper MOX1 hcflwr_np_umx1.lib 684 685 686 50
Upper MOX2 hcflwr_np_umx2.lib 687 688 689 51
Middle MOX hcflwr_np_mmx.lib 690 691 692 52
Lower MOX1 hcflwr_np_lmx1.lib 693 694 695 53
Lower MOX2 hcflwr_np_lmx2.lib 696 697 698 54

Axial core region Library NLIB NLIB(12)
S A F

Upper MOX1 hcflwr_am_umx1.lib 699 700 701 55
Upper MOX2 hcflwr_am_umx2.lib 702 703 704 56
Middle MOX hcflwr_am_mmx.lib 705 706 707 57
Lower MOX1 hcflwr_am_lmx1.lib 708 709 710 58
Lower MOX2 hcflwr_am_lmx2.lib 711 712 713 59
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Step Number Burn-up Days (day)
1 5.0
2 10.0
3 30.0
4 100.0
5 200.0
6 400.0
7 600.0
8 1000.0
9 1200.0
10 1659.1

234U 235U 236U 237U 238U 237Np 239Np
Upper blanket 9.36E-06 3.59E-03 1.87E-03 1.22E-05 6.91E+00 1.14E-03 5.79E-04
Upper MOX1 1.91E-03 2.24E-02 3.53E-03 3.92E-05 1.60E+01 3.43E-03 1.59E-03
Upper MOX2 2.31E-03 2.00E-02 4.21E-03 4.04E-05 1.59E+01 4.25E-03 1.60E-03
Middle MOX 5.42E-03 3.59E-02 9.51E-03 8.10E-05 3.14E+01 9.81E-03 3.11E-03
Lower MOX1 2.85E-03 1.82E-02 4.68E-03 3.77E-05 1.58E+01 4.70E-03 1.42E-03
Lower MOX2 2.65E-03 2.07E-02 3.94E-03 3.24E-05 1.60E+01 3.77E-03 1.24E-03
Lower blanket 2.32E-06 2.05E-03 1.85E-03 9.27E-06 7.07E+00 6.10E-04 4.92E-04

Whole fuel 1.51E-02 1.23E-01 2.96E-02 2.52E-04 1.09E+02 2.77E-02 1.00E-02

Step Number Burn-up Days (day)
1 5.0
2 10.0
3 30.0
4 100.0
5 200.0
6 400.0
7 600.0
8 1000.0
9 1200.0

10 1427.6

Step Number Burn-up Days (day)
1 5.0
2 10.0
3 30.0
4 100.0
5 200.0
6 400.0
7 600.0
8 1000.0
9 1200.0

10 1427.6
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper blanket 9.40E-04 1.16E-01 2.42E-02 1.98E-02 3.81E-03 1.04E-03 1.08E-06
Upper MOX1 9.29E-02 1.67E+00 1.17E+00 3.46E-01 3.23E-01 6.35E-02 2.27E-05
Upper MOX2 9.22E-02 1.60E+00 1.15E+00 3.47E-01 3.19E-01 6.74E-02 2.50E-05
Middle MOX 1.88E-01 2.99E+00 2.22E+00 7.24E-01 6.32E-01 1.42E-01 5.71E-05
Lower MOX1 9.85E-02 1.37E+00 1.06E+00 3.95E-01 3.19E-01 7.24E-02 3.22E-05
Lower MOX2 1.01E-01 1.33E+00 1.07E+00 4.16E-01 3.28E-01 7.09E-02 3.24E-05
Lower blanket 2.96E-04 3.85E-02 1.62E-02 8.51E-03 4.19E-03 2.79E-04 5.57E-07

Whole fuel 5.73E-01 9.12E+00 6.70E+00 2.26E+00 1.93E+00 4.18E-01 1.71E-04

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper blanket 5.39E-05 1.25E-03 1.68E-04 7.00E-06 7.10E-04 1.08E-04 6.53E-06
Upper MOX1 3.66E-03 4.05E-02 4.07E-03 2.28E-04 1.12E-02 1.07E-03 2.66E-05
Upper MOX2 4.52E-03 5.00E-02 4.58E-03 3.04E-04 1.79E-02 2.20E-03 7.39E-05
Middle MOX 1.05E-02 1.22E-01 1.06E-02 7.64E-04 5.59E-02 8.53E-03 3.70E-04
Lower MOX1 5.15E-03 6.65E-02 5.97E-03 3.91E-04 3.35E-02 5.31E-03 2.42E-04
Lower MOX2 4.25E-03 5.97E-02 5.94E-03 3.02E-04 2.61E-02 3.41E-03 1.31E-04
Lower blanket 8.68E-06 7.94E-04 7.99E-05 1.72E-06 2.49E-04 1.26E-05 1.62E-06

Whole fuel 2.81E-02 3.41E-01 3.14E-02 2.00E-03 1.46E-01 2.06E-02 8.51E-04

234U 235U 236U 237U 238U 237Np 239Np
Upper blanket 1.36E-05 3.50E-03 1.86E-03 1.32E-05 6.90E+00 1.37E-03 5.58E-04
Upper MOX1 2.91E-03 2.26E-02 3.74E-03 2.96E-05 1.60E+01 4.07E-03 1.06E-03
Upper MOX2 2.72E-03 2.01E-02 4.32E-03 3.88E-05 1.59E+01 4.86E-03 1.36E-03
Middle MOX 5.09E-03 3.60E-02 9.47E-03 9.55E-05 3.14E+01 1.09E-02 3.24E-03
Lower MOX1 2.55E-03 1.82E-02 4.61E-03 4.62E-05 1.58E+01 5.20E-03 1.54E-03
Lower MOX2 2.75E-03 2.06E-02 4.05E-03 3.52E-05 1.60E+01 4.31E-03 1.18E-03
Lower blanket 5.34E-06 2.11E-03 1.82E-03 6.45E-06 7.07E+00 7.49E-04 2.93E-04

Whole fuel 1.60E-02 1.23E-01 2.99E-02 2.65E-04 1.09E+02 3.15E-02 9.23E-03
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper blanket 1.17E-03 1.27E-01 2.55E-02 1.97E-02 3.64E-03 1.24E-03 1.10E-06
Upper MOX1 9.60E-02 1.67E+00 1.17E+00 3.30E-01 3.20E-01 8.15E-02 1.93E-05
Upper MOX2 9.43E-02 1.60E+00 1.15E+00 3.42E-01 3.16E-01 7.44E-02 2.35E-05
Middle MOX 1.88E-01 2.97E+00 2.21E+00 7.39E-01 6.25E-01 1.35E-01 5.73E-05
Lower MOX1 9.77E-02 1.36E+00 1.06E+00 4.05E-01 3.16E-01 6.68E-02 3.23E-05
Lower MOX2 1.02E-01 1.33E+00 1.06E+00 4.16E-01 3.23E-01 7.27E-02 3.11E-05
Lower blanket 4.51E-04 3.55E-02 1.70E-02 8.72E-03 4.07E-03 4.86E-04 5.82E-07

Whole fuel 5.79E-01 9.10E+00 6.68E+00 2.26E+00 1.91E+00 4.32E-01 1.65E-04

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper blanket 7.88E-05 1.26E-03 1.75E-04 7.73E-06 7.41E-04 1.20E-04 6.10E-06
Upper MOX1 4.71E-03 4.30E-02 3.58E-03 1.98E-04 1.15E-02 1.09E-03 2.67E-05
Upper MOX2 5.19E-03 5.29E-02 4.38E-03 2.90E-04 1.85E-02 2.24E-03 7.27E-05
Middle MOX 1.07E-02 1.28E-01 1.07E-02 7.79E-04 5.81E-02 8.71E-03 3.64E-04
Lower MOX1 4.96E-03 6.92E-02 6.04E-03 4.00E-04 3.43E-02 5.32E-03 2.36E-04
Lower MOX2 4.61E-03 6.37E-02 5.80E-03 3.07E-04 2.73E-02 3.57E-03 1.33E-04
Lower blanket 1.46E-05 8.02E-04 9.51E-05 2.09E-06 2.49E-04 1.39E-05 1.37E-06

Whole fuel 3.02E-02 3.59E-01 3.08E-02 1.98E-03 1.51E-01 2.11E-02 8.40E-04

234U 235U 236U 237U 238U 237Np 239Np
Upper blanket 1.45 0.97 1.00 1.08 1.00 1.20 0.96
Upper MOX1 1.52 1.01 1.06 0.75 1.00 1.19 0.66
Upper MOX2 1.18 1.00 1.03 0.96 1.00 1.14 0.85
Middle MOX 0.94 1.00 1.00 1.18 1.00 1.11 1.04
Lower MOX1 0.89 1.00 0.99 1.23 1.00 1.11 1.08
Lower MOX2 1.04 1.00 1.03 1.09 1.00 1.14 0.95
Lower blanket 2.30 1.03 0.99 0.70 1.00 1.23 0.60

Whole fuel 1.06 1.00 1.01 1.05 1.00 1.14 0.92
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper blanket 1.24 1.09 1.05 0.99 0.96 1.19 1.02
Upper MOX1 1.03 1.00 1.00 0.95 0.99 1.28 0.85
Upper MOX2 1.02 1.00 1.00 0.99 0.99 1.10 0.94
Middle MOX 1.00 1.00 1.00 1.02 0.99 0.95 1.00
Lower MOX1 0.99 0.99 1.00 1.03 0.99 0.92 1.00
Lower MOX2 1.01 1.00 1.00 1.00 0.99 1.03 0.96
Lower blanket 1.52 0.92 1.05 1.03 0.97 1.74 1.05

Whole fuel 1.01 1.00 1.00 1.00 0.99 1.04 0.97

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper blanket 1.46 1.01 1.04 1.10 1.04 1.12 0.93
Upper MOX1 1.29 1.06 0.88 0.87 1.03 1.02 1.00
Upper MOX2 1.15 1.06 0.96 0.95 1.03 1.02 0.98
Middle MOX 1.01 1.05 1.01 1.02 1.04 1.02 0.99
Lower MOX1 0.96 1.04 1.01 1.02 1.03 1.00 0.98
Lower MOX2 1.09 1.07 0.98 1.01 1.05 1.05 1.02
Lower blanket 1.68 1.01 1.19 1.22 1.00 1.10 0.85

Whole fuel 1.07 1.05 0.98 0.99 1.03 1.02 0.99

234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 2.12E-03 2.27E-02 2.15E-03 2.90E-05 1.41E+01 2.87E-01 1.21E-03
Upper MOX2 3.13E-03 2.07E-02 2.80E-03 2.99E-05 1.40E+01 2.56E-01 1.21E-03
Middle MOX 9.30E-03 3.73E-02 6.98E-03 5.92E-05 2.76E+01 4.38E-01 2.33E-03
Lower MOX1 5.70E-03 1.79E-02 3.67E-03 2.63E-05 1.38E+01 2.05E-01 1.02E-03
Lower MOX2 4.72E-03 1.95E-02 2.99E-03 2.12E-05 1.40E+01 2.42E-01 8.45E-04

Whole fuel 2.50E-02 1.18E-01 1.86E-02 1.66E-04 8.35E+01 1.43E+00 6.63E-03
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.77E-01 1.78E+00 1.11E+00 4.04E-01 3.29E-01 6.28E-02 2.39E-05
Upper MOX2 2.01E-01 1.67E+00 1.09E+00 4.06E-01 3.27E-01 6.89E-02 2.72E-05
Middle MOX 4.59E-01 2.96E+00 2.10E+00 8.37E-01 6.54E-01 1.51E-01 6.44E-05
Lower MOX1 2.43E-01 1.26E+00 1.01E+00 4.36E-01 3.37E-01 7.96E-02 3.68E-05
Lower MOX2 2.15E-01 1.25E+00 1.07E+00 4.22E-01 3.50E-01 7.74E-02 3.39E-05

Whole fuel 1.29E+00 8.91E+00 6.40E+00 2.50E+00 2.00E+00 4.40E-01 1.86E-04

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 2.91E-03 3.51E-02 4.12E-03 1.45E-04 7.55E-03 5.43E-04 9.11E-06
Upper MOX2 3.85E-03 4.66E-02 4.87E-03 2.20E-04 1.38E-02 1.35E-03 3.24E-05
Middle MOX 9.43E-03 1.22E-01 1.18E-02 6.24E-04 4.94E-02 6.46E-03 2.29E-04
Lower MOX1 4.59E-03 6.89E-02 6.81E-03 3.37E-04 3.15E-02 4.31E-03 1.86E-04
Lower MOX2 3.51E-03 5.63E-02 6.19E-03 2.27E-04 1.90E-02 1.73E-03 6.91E-05

Whole fuel 2.43E-02 3.29E-01 3.38E-02 1.55E-03 1.21E-01 1.44E-02 5.25E-04

234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 3.83E-03 2.29E-02 2.36E-03 1.85E-05 1.41E+01 2.87E-01 6.75E-04
Upper MOX2 4.02E-03 2.09E-02 2.92E-03 2.64E-05 1.40E+01 2.56E-01 9.42E-04
Middle MOX 8.41E-03 3.71E-02 6.91E-03 7.20E-05 2.76E+01 4.40E-01 2.51E-03
Lower MOX1 4.29E-03 1.77E-02 3.53E-03 3.74E-05 1.38E+01 2.07E-01 1.30E-03
Lower MOX2 4.18E-03 1.95E-02 2.98E-03 2.64E-05 1.40E+01 2.39E-01 9.29E-04

Whole fuel 2.47E-02 1.18E-01 1.87E-02 1.81E-04 8.35E+01 1.43E+00 6.36E-03

238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.79E-01 1.77E+00 1.11E+00 3.80E-01 3.27E-01 8.83E-02 1.84E-05
Upper MOX2 2.03E-01 1.66E+00 1.09E+00 3.97E-01 3.25E-01 8.04E-02 2.44E-05
Middle MOX 4.58E-01 2.94E+00 2.10E+00 8.54E-01 6.49E-01 1.41E-01 6.49E-05
Lower MOX1 2.39E-01 1.25E+00 1.01E+00 4.53E-01 3.35E-01 6.53E-02 3.83E-05
Lower MOX2 2.19E-01 1.24E+00 1.05E+00 4.46E-01 3.45E-01 7.13E-02 3.51E-05

Whole fuel 1.30E+00 8.87E+00 6.37E+00 2.53E+00 1.98E+00 4.47E-01 1.81E-04
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242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 3.92E-03 3.69E-02 3.37E-03 1.16E-04 7.48E-03 5.25E-04 8.31E-06
Upper MOX2 4.53E-03 4.87E-02 4.49E-03 2.01E-04 1.39E-02 1.34E-03 3.09E-05
Middle MOX 9.21E-03 1.26E-01 1.20E-02 6.35E-04 5.03E-02 6.41E-03 2.19E-04
Lower MOX1 3.86E-03 7.06E-02 7.10E-03 3.56E-04 3.20E-02 4.25E-03 1.83E-04
Lower MOX2 3.44E-03 6.11E-02 6.49E-03 2.45E-04 2.18E-02 2.23E-03 8.12E-05

Whole fuel 2.50E-02 3.44E-01 3.34E-02 1.55E-03 1.25E-01 1.48E-02 5.22E-04

234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 1.81 1.01 1.10 0.64 1.00 1.00 0.56
Upper MOX2 1.28 1.01 1.04 0.88 1.00 1.00 0.78
Middle MOX 0.90 1.00 0.99 1.22 1.00 1.00 1.08
Lower MOX1 0.75 0.99 0.96 1.42 1.00 1.01 1.27
Lower MOX2 0.89 1.00 0.99 1.24 1.00 0.99 1.10

Whole fuel 0.99 1.00 1.01 1.09 1.00 1.00 0.96

238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.02 1.00 1.00 0.94 0.99 1.41 0.77
Upper MOX2 1.01 1.00 1.00 0.98 0.99 1.17 0.90
Middle MOX 1.00 0.99 1.00 1.02 0.99 0.94 1.01
Lower MOX1 0.98 0.99 1.00 1.04 1.00 0.82 1.04
Lower MOX2 1.02 0.99 0.98 1.06 0.99 0.92 1.04

Whole fuel 1.00 0.99 1.00 1.01 0.99 1.02 0.97

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 1.35 1.05 0.82 0.80 0.99 0.97 0.91
Upper MOX2 1.18 1.05 0.92 0.91 1.01 0.99 0.95
Middle MOX 0.98 1.04 1.01 1.02 1.02 0.99 0.96
Lower MOX1 0.84 1.03 1.04 1.06 1.02 0.99 0.99
Lower MOX2 0.98 1.08 1.05 1.08 1.15 1.28 1.18

Whole fuel 1.03 1.05 0.99 1.00 1.04 1.02 0.99
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234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 1.67E-03 2.26E-02 2.16E-03 2.89E-05 1.41E+01 2.65E-03 1.22E-03
Upper MOX2 2.41E-03 2.06E-02 2.84E-03 2.98E-05 1.40E+01 3.52E-03 1.22E-03
Middle MOX 7.05E-03 3.68E-02 7.05E-03 5.89E-05 2.76E+01 8.82E-03 2.33E-03
Lower MOX1 4.39E-03 1.77E-02 3.69E-03 2.61E-05 1.38E+01 4.55E-03 1.02E-03
Lower MOX2 3.76E-03 1.96E-02 2.97E-03 2.11E-05 1.40E+01 3.70E-03 8.42E-04

Whole fuel 1.93E-02 1.17E-01 1.87E-02 1.65E-04 8.35E+01 2.32E-02 6.62E-03

238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.28E-01 1.79E+00 1.12E+00 3.97E-01 3.39E-01 2.44E-01 8.47E-05
Upper MOX2 1.43E-01 1.68E+00 1.11E+00 3.98E-01 3.39E-01 2.23E-01 8.09E-05
Middle MOX 3.25E-01 2.98E+00 2.13E+00 8.21E-01 6.85E-01 3.91E-01 1.54E-04
Lower MOX1 1.77E-01 1.27E+00 1.03E+00 4.30E-01 3.54E-01 1.79E-01 7.76E-05
Lower MOX2 1.65E-01 1.27E+00 1.08E+00 4.18E-01 3.64E-01 2.00E-01 8.09E-05

Whole fuel 9.38E-01 8.98E+00 6.47E+00 2.46E+00 2.08E+00 1.24E+00 4.79E-04

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 1.33E-02 1.17E-01 1.66E-02 6.86E-04 3.80E-02 3.50E-03 7.56E-05
Upper MOX2 1.52E-02 1.17E-01 1.63E-02 9.21E-04 5.18E-02 6.27E-03 1.95E-04
Middle MOX 3.03E-02 2.38E-01 3.14E-02 2.17E-03 1.40E-01 2.14E-02 9.82E-04
Lower MOX1 1.25E-02 1.22E-01 1.57E-02 1.03E-03 7.97E-02 1.24E-02 6.91E-04
Lower MOX2 1.07E-02 1.23E-01 1.63E-02 7.78E-04 6.04E-02 6.70E-03 3.31E-04

Whole fuel 8.20E-02 7.17E-01 9.62E-02 5.59E-03 3.70E-01 5.02E-02 2.28E-03

234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 3.15E-03 2.29E-02 2.38E-03 1.85E-05 1.41E+01 3.67E-03 6.76E-04
Upper MOX2 3.14E-03 2.07E-02 2.94E-03 2.64E-05 1.40E+01 4.21E-03 9.44E-04
Middle MOX 6.29E-03 3.67E-02 6.96E-03 7.20E-05 2.76E+01 9.39E-03 2.52E-03
Lower MOX1 3.23E-03 1.75E-02 3.54E-03 3.72E-05 1.38E+01 4.57E-03 1.29E-03
Lower MOX2 3.34E-03 1.96E-02 2.96E-03 2.59E-05 1.40E+01 3.85E-03 9.13E-04

Whole fuel 1.92E-02 1.17E-01 1.88E-02 1.80E-04 8.35E+01 2.57E-02 6.34E-03
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.36E-01 1.78E+00 1.12E+00 3.74E-01 3.37E-01 2.68E-01 5.15E-05
Upper MOX2 1.47E-01 1.67E+00 1.10E+00 3.90E-01 3.37E-01 2.33E-01 6.59E-05
Middle MOX 3.22E-01 2.96E+00 2.13E+00 8.40E-01 6.80E-01 3.78E-01 1.63E-04
Lower MOX1 1.71E-01 1.26E+00 1.03E+00 4.48E-01 3.52E-01 1.65E-01 9.10E-05
Lower MOX2 1.66E-01 1.27E+00 1.06E+00 4.41E-01 3.59E-01 1.91E-01 8.62E-05

Whole fuel 9.43E-01 8.94E+00 6.44E+00 2.49E+00 2.06E+00 1.23E+00 4.58E-04

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 1.47E-02 1.19E-01 1.03E-02 4.56E-04 3.71E-02 3.36E-03 7.03E-05
Upper MOX2 1.64E-02 1.20E-01 1.34E-02 7.71E-04 5.14E-02 6.12E-03 1.86E-04
Middle MOX 3.05E-02 2.44E-01 3.37E-02 2.34E-03 1.42E-01 2.11E-02 9.46E-04
Lower MOX1 1.16E-02 1.25E-01 1.91E-02 1.26E-03 8.13E-02 1.21E-02 6.80E-04
Lower MOX2 1.07E-02 1.26E-01 1.79E-02 8.79E-04 6.50E-02 7.67E-03 3.60E-04

Whole fuel 8.40E-02 7.33E-01 9.43E-02 5.70E-03 3.77E-01 5.04E-02 2.24E-03

234U 235U 236U 237U 238U 237Np 239Np
Upper MOX1 1.88 1.01 1.10 0.64 1.00 1.39 0.55
Upper MOX2 1.30 1.01 1.04 0.89 1.00 1.19 0.78
Middle MOX 0.89 1.00 0.99 1.22 1.00 1.06 1.08
Lower MOX1 0.74 0.99 0.96 1.43 1.00 1.00 1.27
Lower MOX2 0.89 1.00 1.00 1.23 1.00 1.04 1.08

Whole fuel 0.99 1.00 1.00 1.09 1.00 1.11 0.96

238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper MOX1 1.06 1.00 1.00 0.94 0.99 1.10 0.61
Upper MOX2 1.03 1.00 1.00 0.98 0.99 1.05 0.82
Middle MOX 0.99 0.99 1.00 1.02 0.99 0.97 1.06
Lower MOX1 0.96 0.99 1.00 1.04 1.00 0.92 1.17
Lower MOX2 1.01 0.99 0.98 1.05 0.99 0.95 1.07

Whole fuel 1.01 0.99 1.00 1.01 0.99 1.00 0.96
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242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper MOX1 1.11 1.02 0.62 0.67 0.98 0.96 0.93
Upper MOX2 1.08 1.02 0.82 0.84 0.99 0.98 0.95
Middle MOX 1.01 1.02 1.08 1.08 1.01 0.99 0.96
Lower MOX1 0.93 1.02 1.21 1.22 1.02 0.98 0.98
Lower MOX2 1.00 1.03 1.10 1.13 1.08 1.15 1.09

Whole fuel 1.02 1.02 0.98 1.02 1.02 1.00 0.99
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Table 3.1  (ORLIBJ33) 

Table 3.2  (g/tHM) 

Table 3.3  HC-FLWR (g/tHM

Core Type Library
PWR PWR34J33.LIB
BWR BS140J33.LIB

H-PWR PWR47J33.LIB
H-BWR BS340J33.LIB
MOX-P PWRM0210J33.LIB
MOX-B BS2M084SJ33.LIB

FBR Inner Core 1300MXIC_J33.LIB
FBR Outer Core 1300MXOC_J33.LIB

FBR Axial Blanket 1300MXAX_J33.LIB

PWR BWR H-PWR H-BWR MOX-P MOX-B
234U 0.000E+00 2.650E+02 0.000E+00 3.610E+02 0.000E+00 8.497E+01
235U 3.400E+04 3.001E+04 4.500E+04 4.002E+04 1.826E+03 1.058E+04
236U 0.000E+00 1.860E+02 0.000E+00 2.450E+02 0.000E+00 7.099E+01
238U 9.660E+05 9.695E+05 9.550E+05 9.594E+05 9.112E+05 9.092E+05
238Pu 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.653E+03 1.225E+03
239Pu 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.002E+04 4.698E+04
240Pu 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.027E+04 2.131E+04
241Pu 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.700E+03 6.658E+03
242Pu 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.698E+03 3.210E+03

241Am 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.653E+03 6.558E+02

MOX Blanket Average
235U 1.617E+03 2.000E+03 1.657E+03
238U 8.071E+05 9.980E+05 8.272E+05
238Pu 5.165E+03 0.000E+00 4.621E+03
239Pu 9.164E+04 0.000E+00 8.199E+04
240Pu 5.797E+04 0.000E+00 5.187E+04
241Pu 1.837E+04 0.000E+00 1.644E+04
242Pu 1.626E+04 0.000E+00 1.455E+04

241Am 1.913E+03 0.000E+00 1.712E+03
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Table 3.4  RMWR (g/tHM

Table 3.5  FBR (g/tHM) 

Table 3.6  

Table 3.7  HC-FLWR

MOX Blanket Average
235U 1.356E+03 1.975E+03 1.751E+03
238U 6.854E+05 9.980E+05 8.847E+05
238Pu 2.800E+03 0.000E+00 1.015E+03
239Pu 1.640E+05 0.000E+00 5.946E+04
240Pu 1.186E+05 0.000E+00 4.300E+04
241Pu 1.575E+04 0.000E+00 5.710E+03
242Pu 1.107E+04 0.000E+00 4.013E+03

241Am 9.452E+02 0.000E+00 3.427E+02

Inner Core Outer Core Blanket Average
235U 2.425E+03 2.340E+03 2.998E+03 2.554E+03
238U 8.056E+05 7.765E+05 9.970E+05 8.485E+05

237Np 9.571E+02 1.107E+03 0.000E+00 7.441E+02
238Pu 2.110E+03 2.431E+03 0.000E+00 1.637E+03
239Pu 1.039E+05 1.196E+05 0.000E+00 8.058E+04
240Pu 6.161E+04 7.098E+04 0.000E+00 4.780E+04
241Pu 8.255E+03 9.509E+03 0.000E+00 6.404E+03
242Pu 7.493E+03 8.630E+03 0.000E+00 5.813E+03

241Am 3.839E+03 4.429E+03 0.000E+00 2.981E+03
243Am 1.914E+03 2.215E+03 0.000E+00 1.489E+03
244Cm 1.925E+03 2.215E+03 0.000E+00 1.493E+03

PWR BWR H-PWR H-BWR MOX-P MOX-B HC-FLWR* RMWR* FBR*
Burn-up (GWd/t) 33.0 27.5 45.0 45.0 45.0 45.0 52.4 50.0 115.0

Specific Power (MW/t) 40.0 25.6 38.0 25.6 38.0 27.9 31.6 16.0 35.9
Burn-up Time (day) 825.0 1074.0 1184.2 1757.8 1184.2 1617.1 1659.1 3117.5 3200.0

Upper blanket Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2 Lower blanket

Burn-up (GWd/t) 24.5 39.0 50.4 62.7 65.7 56.3 16.9
Specific power (MW/t) 14.8 23.5 30.4 37.8 39.6 33.9 10.2
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Table 3.8  RMWR

Table 3.9  FBR

Table 3.10  

Table 3.11  HC-FLWR HM

Table 3.12  RMWR HM

Upper Blanket Upper MOX Inner Blanket Lower MOX Lower Blanket
Burn-up (GWd/t) 15.4 90.1 24.2 103.7 31.0

Specific Power (MW/t) 4.9 28.9 7.8 33.3 10.0

Inner Core Outer Core Blanket
Burn-up (GWd/t) 171.1 127.9 23.0

Specific Power (MW/t) 53.5 40.0 7.2

Burn-up Step PWR BWR H-PWR H-BWR MOX-P MOX-B HC-FLWR RMWR FBR
1 82.5 107.4 118.4 175.8 118.4 161.7 5.0 10.0 10.0
2 165.0 214.8 236.8 351.6 236.8 323.4 10.0 30.0 100.0
3 247.5 322.3 355.3 527.3 355.3 485.1 30.0 100.0 300.0
4 330.0 429.7 473.7 703.1 473.7 646.8 100.0 250.0 600.0
5 412.5 537.1 592.1 878.9 592.1 808.6 200.0 500.0 1000.0
6 495.0 644.5 710.5 1054.7 710.5 970.3 400.0 1000.0 1400.0
7 577.5 752.0 828.9 1230.5 828.9 1132.0 600.0 1500.0 1800.0
8 660.0 859.4 947.4 1406.3 947.4 1293.7 1000.0 2000.0 2200.0
9 742.5 966.8 1065.8 1582.0 1065.8 1455.4 1200.0 2500.0 2700.0

10 825.0 1074.2 1184.2 1757.8 1184.2 1617.1 1659.1 3117.5 3200.0

Weight fraction
Upper blanket 0.05263
Upper MOX1 0.14912
Upper MOX2 0.14912
Middle MOX 0.29824
Lower MOX1 0.14912
Lower MOX2 0.14912
Lower blanket 0.05263

Weight Fraction
Upper Blanket 0.17530
Upper MOX 0.17928
Inner Blanket 0.31873
Lower MOX 0.18327

Lower Blanket 0.14343
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Table 3.13  FBR HM

Weight Fraction
Inner Core 0.37016
Outer Core 0.35217

Blanket 0.27767
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Table 3.14
Nuclide Inner Core Outer Core Nuclide Inner Core Outer Core

72Ge 3.981E-04 3.968E-04 125Sb 3.697E-02 3.684E-02
73Ge 5.929E-04 5.910E-04 122Te 2.737E-03 2.728E-03
74Ge 1.089E-03 1.086E-03 124Te 2.560E-03 2.552E-03
76Ge 3.541E-03 3.530E-03 125Te 4.940E-02 4.924E-02
75As 1.655E-03 1.649E-03 126Te 5.474E-03 5.456E-03
77Se 1.640E-02 1.635E-02 128Te 2.653E-01 2.644E-01
78Se 3.221E-02 3.210E-02 130Te 7.197E-01 7.173E-01
79Se 6.640E-02 6.618E-02 127I 8.178E-01 8.151E-01
80Se 1.177E-01 1.173E-01 129I 2.238E+00 2.231E+00
82Se 2.804E-01 2.795E-01 133Cs 1.195E+01 1.191E+01
81Br 1.956E-01 1.949E-01 134Cs 3.513E-01 3.501E-01
85Rb 9.998E-01 9.965E-01 135Cs 1.369E+01 1.365E+01
87Rb 2.239E+00 2.231E+00 137Cs 1.114E+01 1.110E+01
86Sr 2.758E-02 2.749E-02 134Ba 9.020E-01 8.990E-01
88Sr 3.412E+00 3.401E+00 135Ba 1.109E-02 1.105E-02
90Sr 4.478E+00 4.463E+00 136Ba 7.639E-01 7.613E-01
89Y 4.299E+02 4.285E+02 137Ba 1.378E+00 1.373E+00
90Zr 5.603E-01 5.584E-01 138Ba 1.056E+01 1.053E+01
91Zr 4.858E+00 4.842E+00 139La 1.227E+01 1.223E+01
92Zr 5.910E+00 5.891E+00 140Ce 1.326E+01 1.321E+01
93Zr 7.206E+00 7.182E+00 142Ce 1.194E+01 1.190E+01
94Zr 7.923E+00 7.897E+00 144Ce 2.212E-01 2.205E-01
96Zr 9.490E+00 9.458E+00 141Pr 1.132E+01 1.128E+01

95Mo 1.033E+01 1.030E+01 142Nd 3.116E-01 3.106E-01
96Mo 7.854E-01 7.828E-01 143Nd 9.867E+00 9.835E+00
97Mo 1.122E+01 1.118E+01 144Nd 9.831E+00 9.799E+00
98Mo 1.266E+01 1.262E+01 145Nd 6.994E+00 6.970E+00
99Tc 8.630E+00 8.602E+00 146Nd 7.358E+00 7.333E+00

100Ru 6.884E-01 6.861E-01 148Nd 4.447E+00 4.432E+00
101Ru 7.258E+00 7.234E+00 150Nd 2.681E+00 2.672E+00
102Ru 8.728E+00 8.699E+00 147Pm 1.164E+01 1.160E+01
104Ru 7.855E+00 7.829E+00 147Sm 7.152E+01 7.129E+01
106Ru 2.525E-01 2.516E-01 148Sm 4.859E+01 4.843E+01
103Rh 9.264E+00 9.233E+00 149Sm 4.424E+01 4.409E+01
104Pd 8.232E-01 8.204E-01 150Sm 5.416E+01 5.398E+01
105Pd 6.350E+00 6.329E+00 151Sm 3.219E+01 3.209E+01
106Pd 6.559E+00 6.537E+00 152Sm 4.752E+01 4.736E+01
107Pd 4.062E+00 4.049E+00 154Sm 2.089E+01 2.082E+01
108Pd 3.425E+00 3.414E+00 151Eu 2.320E+00 2.312E+00
109Ag 2.114E+00 2.107E+00 153Eu 7.150E+01 7.127E+01
111Cd 3.637E-01 3.625E-01 154Eu 2.164E+01 2.157E+01
112Cd 2.645E-01 2.636E-01 155Eu 1.255E+01 1.251E+01
113Cd 1.403E-01 1.398E-01 152Gd 3.073E-01 3.063E-01
114Cd 1.780E-01 1.775E-01 154Gd 1.394E+01 1.390E+01
116Cd 1.065E-01 1.061E-01 155Gd 1.708E+01 1.702E+01
115In 2.003E-02 1.997E-02 156Gd 5.018E+01 5.002E+01
115Sn 3.174E-03 3.164E-03 157Gd 1.569E+01 1.564E+01
116Sn 2.572E-02 2.563E-02 158Gd 2.412E+01 2.404E+01
117Sn 6.844E-02 6.821E-02 160Gd 4.572E+00 4.557E+00
118Sn 7.211E-02 7.187E-02 159Tb 2.185E+00 2.178E+00
119Sn 7.126E-02 7.103E-02 160Dy 4.121E-01 4.107E-01
120Sn 7.255E-02 7.231E-02 161Dy 4.201E-01 4.187E-01
122Sn 7.622E-02 7.596E-02 162Dy 3.159E-01 3.148E-01
124Sn 1.013E-01 1.010E-01 165Ho 1.108E-01 1.105E-01
126Sn 1.917E-01 1.911E-01 166Er 3.270E-02 3.259E-02
121Sb 6.864E-02 6.842E-02 167Er 1.192E-02 1.188E-02
123Sb 8.283E-02 8.255E-02 168Er 2.258E-03 2.250E-03
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Table 3.15 Puf (wt%)

Table 3.16

Table 3.17 4 (kg/tHM) 

MOX-P MOX-B HC-FLWR RMWR FBR
Puf (wt%) 5.87 5.36 9.84 6.52 8.70

MOX-P MOX-B HC-FLWR RMWR FBR
238Pu 2.44 1.89 2.48 0.96 1.42
239Pu 34.71 28.34 38.87 56.55 60.22
240Pu 22.97 25.06 28.56 38.79 34.14
241Pu 12.81 11.96 9.66 5.69 4.88
242Pu 6.91 5.96 8.15 3.69 4.05

241Am 1.54 1.50 1.85 1.72 1.80
242Am 0.00 0.00 0.00 0.00 0.00

242mAm 0.05 0.04 0.13 0.05 0.12
243Am 1.69 1.44 1.53 0.51 1.05
242Cm 0.31 0.22 0.13 0.06 0.10
243Cm 0.02 0.01 0.01 0.00 0.01
244Cm 0.86 0.64 0.64 0.14 1.01
245Cm 0.11 0.07 0.09 0.02 0.19

Sr Cs Ru Ce Total
PWR 0.85 2.60 2.19 2.41 8.04
BWR 0.72 2.23 1.77 2.00 6.73

H-PWR 1.15 3.60 3.00 3.27 11.02
H-BWR 1.13 3.64 3.00 3.23 11.00
MOX-P 0.56 4.38 3.72 2.94 11.59
MOX-B 0.62 4.41 3.60 2.94 11.57

HC-FLWR 0.65 5.31 4.53 3.23 13.72
RMWR 0.65 5.16 4.27 3.08 13.17

FBR 1.42 12.33 10.01 7.08 30.84
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Table 3.18 4 (kW/tHM)

Table 3.19 Sr,Cs 50 (kW/tHM)

Table 3.20 Sr,Cs 50 (W/GWd) 

Sr Cs Ru Ce Total
PWR 0.46 0.91 0.37 0.30 2.04
BWR 0.39 0.67 0.25 0.21 1.52

H-PWR 0.62 1.31 0.41 0.31 2.65
H-BWR 0.61 1.21 0.33 0.21 2.35
MOX-P 0.30 1.27 0.76 0.26 2.59
MOX-B 0.33 1.12 0.57 0.20 2.21

HC-FLWR 0.34 1.27 0.69 0.21 2.51
RMWR 0.33 0.95 0.34 0.11 1.73

FBR 0.73 2.24 0.75 0.25 3.97

Sr Cs Total
PWR 0.14 0.15 0.29
BWR 0.12 0.12 0.24

H-PWR 0.19 0.20 0.39
H-BWR 0.18 0.20 0.38
MOX-P 0.09 0.20 0.30
MOX-B 0.10 0.20 0.30

HC-FLWR 0.10 0.22 0.32
RMWR 0.10 0.20 0.30

FBR 0.22 0.47 0.69

Sr Cs Total
PWR 4.24 4.53 8.77
BWR 4.35 4.48 8.83

H-PWR 4.21 4.47 8.68
H-BWR 4.09 4.39 8.48
MOX-P 2.02 4.54 6.56
MOX-B 2.22 4.47 6.70

HC-FLWR 1.96 4.17 6.12
RMWR 2.01 3.97 5.97

FBR 1.92 4.11 6.03
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Table 3.21 Mo (kg/tHM) 

Table 3.22 Mo (kg/GWd) 

Table 3.23 LLFP (kg/tHM)

Ru Rh Pd Mo
PWR 2.19 0.47 1.33 3.34
BWR 1.77 0.40 1.02 2.80

H-PWR 3.00 0.58 1.86 4.55
H-BWR 3.00 0.56 1.91 4.54
MOX-P 3.72 1.03 3.56 4.19
MOX-B 3.60 1.01 3.38 4.22

HC-FLWR 4.53 1.30 4.00 4.75
RMWR 4.27 1.27 3.56 4.64

FBR 10.01 2.99 8.40 10.68

Ru Rh Pd Mo
PWR 0.07 0.01 0.04 0.10
BWR 0.06 0.01 0.04 0.10

H-PWR 0.07 0.01 0.04 0.10
H-BWR 0.07 0.01 0.04 0.10
MOX-P 0.08 0.02 0.08 0.09
MOX-B 0.08 0.02 0.08 0.09

HC-FLWR 0.09 0.02 0.08 0.09
RMWR 0.09 0.03 0.07 0.09

FBR 0.09 0.03 0.07 0.09

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

PWR 0.01 0.71 0.77 0.21 0.02 0.18 0.30
BWR 0.00 0.61 0.66 0.16 0.02 0.15 0.31

H-PWR 0.01 0.97 1.02 0.29 0.03 0.24 0.54
H-BWR 0.01 0.97 1.02 0.29 0.03 0.24 0.61
MOX-P 0.01 0.68 1.02 0.68 0.05 0.31 1.28
MOX-B 0.01 0.71 1.04 0.65 0.05 0.31 1.31

HC-FLWR 0.01 0.77 1.16 0.75 0.08 0.39 1.90
RMWR 0.01 0.77 1.13 0.62 0.08 0.38 1.94

FBR 0.02 1.73 2.51 1.33 0.16 0.86 4.68
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Table 3.24 LLFP (%) 

Table 3.25 LLFP 1010Bq/tHM

Table 3.26 LLFP 108Bq/GWd

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

PWR 9.13 19.90 100.00 16.05 40.26 81.10 11.58
BWR 9.16 19.92 100.00 16.13 40.40 81.17 13.72

H-PWR 9.03 19.82 100.00 15.38 39.91 81.35 14.90
H-BWR 8.97 19.77 100.00 15.40 40.01 81.09 16.69
MOX-P 10.65 19.81 100.00 19.11 41.69 78.09 29.23
MOX-B 10.53 19.83 100.00 19.24 41.92 77.98 29.63

HC-FLWR 13.12 19.98 100.00 18.74 28.75 74.01 35.89
RMWR 12.85 19.93 100.00 17.35 29.55 73.42 37.57

FBR 12.30 19.58 100.00 15.77 37.57 77.07 37.97

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

PWR 1.3 6.6 48.5 0.4 2.5 0.1 1.3
BWR 1.1 5.6 41.3 0.3 2.0 0.1 1.3

H-PWR 1.8 9.1 64.0 0.5 3.3 0.2 2.3
H-BWR 1.8 9.0 64.0 0.6 3.3 0.2 2.6
MOX-P 1.5 6.3 63.9 1.3 5.3 0.2 5.5
MOX-B 1.6 6.6 65.2 1.2 5.1 0.2 5.6

HC-FLWR 2.0 7.1 72.7 1.4 8.3 0.3 8.1
RMWR 2.0 7.1 71.1 1.2 8.6 0.2 8.3

FBR 5.1 16.1 157.6 2.5 17.1 0.6 20.0

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

PWR 4.0 20.1 146.9 1.2 7.4 0.4 3.9
BWR 4.1 20.5 150.3 1.1 7.2 0.4 4.8

H-PWR 4.0 20.1 142.2 1.2 7.3 0.4 5.1
H-BWR 4.0 20.0 142.3 1.2 7.4 0.4 5.7
MOX-P 3.4 14.0 142.0 2.9 11.8 0.5 12.1
MOX-B 3.5 14.7 145.0 2.7 11.4 0.4 12.4

HC-FLWR 3.8 13.6 138.7 2.7 15.8 0.5 15.5
RMWR 3.9 14.3 142.2 2.4 17.2 0.5 16.5

FBR 4.5 14.0 137.1 2.2 14.9 0.5 17.4
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Fig. 3.10  LLFP (g/GWd) 
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MA

MA
MA

MA

Representative  : HC-FLWR ,Puf 9.84wt%( )
Np Core        : HC-FLWR MA Np Puf 13.0wt%

Np 2wt%
Am Core        :HC-FLWR MA Am Puf 13.0wt% 

Am 2wt%(Pu 241Pu 241Am )

ORIGEN Table 4.1 Table 4.9

200 2GWd/t

Table 4.1 

Table 4.2 

Table 4.3 Np

Representative Np Core Am Core
Burn-up (GWd/t) 52.4 54.9 54.9

Specific Power (MW/t) 31.6 38.4 38.4
Burn-up Time (day) 1659.1 1427.6 1427.6

Upper blanket Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2 Lower blanket

Burn-up (GWd/t) 24.5 39.0 50.4 62.7 65.7 56.3 16.9
Specific power (MW/t) 14.8 23.5 30.4 37.8 39.6 33.9 10.2

Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2
Burn-up (GWd/t) 30.5 43.0 60.7 72.4 62.1

Specific power (MW/t) 21.4 30.1 42.5 50.7 43.5
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Table 4.4 Am

Table 4.5 

Table 4.6 HM Table 4.7 MA HM

Upper MOX1 Upper MOX2 Middle MOX Lower MOX1 Lower MOX2
Burn-up (GWd/t) 30.4 43.1 61.0 72.5 61.2

Specific power (MW/t) 21.3 30.2 42.8 50.8 42.9

Burn-up Step Representative Np Core Am Core
1 5.0 5.0 5.0
2 10.0 10.0 10.0
3 30.0 30.0 30.0
4 100.0 100.0 100.0
5 200.0 200.0 200.0
6 400.0 400.0 400.0
7 600.0 600.0 600.0
8 1000.0 1000.0 1000.0
9 1200.0 1200.0 1200.0
10 1659.1 1427.6 1427.6

Weight fraction
Upper blanket 0.05263
Upper MOX1 0.14912
Upper MOX2 0.14912
Middle MOX 0.29824
Lower MOX1 0.14912
Lower MOX2 0.14912
Lower blanket 0.05263

Weight fraction
Upper MOX1 0.16667
Upper MOX2 0.16667
Middle MOX 0.33333
Lower MOX1 0.16667
Lower MOX2 0.16667
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Table 4.8 (g/tHM)   Table 4.9 (g/tHM)

Representative Np Core Am Core
235U 1.657E+03 1.528E+03 1.528E+03
238U 8.272E+05 7.624E+05 7.624E+05

237Np 0.000E+00 2.000E+04 0.000E+00
238Pu 4.621E+03 5.509E+03 5.509E+03
239Pu 8.199E+04 1.083E+05 1.083E+05
240Pu 5.187E+04 6.049E+04 6.050E+04
241Pu 1.644E+04 2.175E+04 2.175E+04
242Pu 1.455E+04 1.782E+04 1.782E+04

241Am 1.712E+03 2.202E+03 1.592E+04
242Am 0.000E+00 0.000E+00 4.192E-04

242mAm 0.000E+00 0.000E+00 3.248E+01
243Am 0.000E+00 0.000E+00 6.251E+03

MOX Blanket Average
235U 1.617E+03 2.000E+03 1.657E+03
238U 8.071E+05 9.980E+05 8.272E+05
238Pu 5.165E+03 0.000E+00 4.621E+03
239Pu 9.164E+04 0.000E+00 8.199E+04
240Pu 5.797E+04 0.000E+00 5.187E+04
241Pu 1.837E+04 0.000E+00 1.644E+04
242Pu 1.626E+04 0.000E+00 1.455E+04

241Am 1.913E+03 0.000E+00 1.712E+03
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FP

Table 4.10
(t-1)

Representative Np Core Am Core
238Pu 1.17E+25 1.39E+25 1.39E+25
239Pu 2.07E+26 2.73E+26 2.73E+26
240Pu 1.30E+26 1.52E+26 1.52E+26
241Pu 4.11E+25 5.43E+25 5.43E+25

241Am 4.28E+24 5.50E+24 3.98E+25
244Cm 0.00E+00 0.00E+00 0.00E+00
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Table 4.11 
(t-1)

Table 4.12 
(t-1)

Table 4.13 

Representative Np Core Am Core
238Pu 1.08E+25 2.88E+25 2.24E+25
239Pu 1.66E+26 1.97E+26 1.99E+26
240Pu 1.22E+26 1.41E+26 1.44E+26
241Pu 3.37E+25 4.60E+25 4.53E+25

241Am 1.49E+25 1.95E+25 3.66E+25
244Cm 2.31E+24 2.34E+24 7.04E+24

Representative Np Core Am Core
238Pu -8.62E+23 1.49E+25 8.48E+24
239Pu -4.04E+25 -7.59E+25 -7.43E+25
240Pu -8.39E+24 -1.06E+25 -8.19E+24
241Pu -7.34E+24 -8.38E+24 -9.07E+24

241Am 1.06E+25 1.40E+25 -3.19E+24
244Cm 2.31E+24 2.34E+24 7.04E+24

T1/2 (years) (s-1) Q-Value (J/Bq)
238Pu 87.8 2.50E-10 8.96E-13
239Pu 24080.4 9.13E-13 8.33E-13
240Pu 6541.7 3.36E-12 8.42E-13
241Pu 14.4 1.53E-09 8.38E-16

241Am 432.5 5.08E-11 8.98E-13
244Cm 18.1 1.21E-09 9.45E-13
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Table 4.14 EOL

Table 4.15 Np EOL

Number density (cm-3) (n, ) (barn) (n, )e (barn) T1/2 (s) (s-1)
237Np 6.08E+18 8.40E+00 0.00E+00 6.75E+13 1.03E-14
238Pu 1.11E+20 2.99E+00 0.00E+00 2.77E+09 2.50E-10
239Pu 1.74E+21 3.08E+00 0.00E+00 7.59E+11 9.13E-13
240Pu 1.28E+21 4.68E+00 0.00E+00 2.06E+11 3.36E-12
241Pu 4.29E+20 2.70E+00 0.00E+00 4.54E+08 1.53E-09
242Pu 3.61E+20 3.80E+00 0.00E+00 1.22E+13 5.68E-14

241Am 8.21E+19 8.35E+00 2.31E+00 1.36E+10 5.08E-11
242mAm 5.72E+18 3.24E+00 0.00E+00 4.80E+09 1.44E-10
242Am 3.12E+16 2.44E+00 0.00E+00 5.77E+04 1.20E-05
243Am 6.76E+19 5.68E-01 1.08E+01 2.33E+11 2.98E-12
242Cm 5.82E+18 2.22E+00 0.00E+00 1.41E+07 4.92E-08
243Cm 3.73E+17 2.63E+00 0.00E+00 8.99E+08 7.71E-10
244Cm 2.83E+19 5.78E+00 0.00E+00 5.72E+08 1.21E-09
245Cm 3.94E+18 1.77E+00 0.00E+00 2.68E+11 2.58E-12

Number density (cm-3) (n, ) (barn) (n, )e (barn) T1/2 (s) (s-1)
237Np 3.36E+20 1.09E+01 0.00E+00 6.75E+13 1.03E-14
238Pu 3.04E+20 3.87E+00 0.00E+00 2.77E+09 2.50E-10
239Pu 2.07E+21 4.85E+00 0.00E+00 7.59E+11 9.13E-13
240Pu 1.48E+21 8.43E+00 0.00E+00 2.06E+11 3.36E-12
241Pu 5.85E+20 4.04E+00 0.00E+00 4.54E+08 1.53E-09
242Pu 4.56E+20 5.73E+00 0.00E+00 1.22E+13 5.68E-14

241Am 1.03E+20 1.30E+01 3.59E+00 1.36E+10 5.08E-11
242mAm 5.75E+18 6.53E+00 0.00E+00 4.80E+09 1.44E-10
242Am 4.17E+16 3.55E+00 0.00E+00 5.77E+04 1.20E-05
243Am 7.88E+19 8.31E-01 1.58E+01 2.33E+11 2.98E-12
242Cm 7.70E+18 2.58E+00 0.00E+00 1.41E+07 4.92E-08
243Cm 3.56E+17 3.57E+00 0.00E+00 8.99E+08 7.71E-10
244Cm 2.87E+19 8.25E+00 0.00E+00 5.72E+08 1.21E-09
245Cm 3.36E+18 2.45E+00 0.00E+00 2.68E+11 2.58E-12
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Table 4.16 Am EOL

Table 4.17 EOL

Table 4.18 EOL 241Pu

Table 4.19 4 (kg/tHM) 

Number density (cm-3) (n, ) (barn) (n, )e (barn) T1/2 (s) (s-1)
237Np 6.04E+18 1.12E+01 0.00E+00 6.75E+13 1.03E-14
238Pu 2.21E+20 3.91E+00 0.00E+00 2.77E+09 2.50E-10
239Pu 2.08E+21 4.76E+00 0.00E+00 7.59E+11 9.13E-13
240Pu 1.50E+21 8.18E+00 0.00E+00 2.06E+11 3.36E-12
241Pu 5.76E+20 4.00E+00 0.00E+00 4.54E+08 1.53E-09
242Pu 4.76E+20 5.58E+00 0.00E+00 1.22E+13 5.68E-14

241Am 2.85E+20 1.23E+01 3.40E+00 1.36E+10 5.08E-11
242mAm 1.93E+19 6.33E+00 0.00E+00 4.80E+09 1.44E-10
242Am 1.06E+17 3.51E+00 0.00E+00 5.77E+04 1.20E-05
243Am 1.68E+20 7.68E-01 1.46E+01 2.33E+11 2.98E-12
242Cm 2.17E+19 2.58E+00 0.00E+00 1.41E+07 4.92E-08
243Cm 1.31E+18 3.54E+00 0.00E+00 8.99E+08 7.71E-10
244Cm 8.61E+19 7.02E+00 0.00E+00 5.72E+08 1.21E-09
245Cm 1.15E+19 2.41E+00 0.00E+00 2.68E+11 2.58E-12

Flux (cm-2s-1)
Representative 4.84E+14

Np Core 3.48E+14
Am Core 3.47E+14

Representative Np Core Am Core
(s-1) 1.53E-09 1.53E-09 1.53E-09

c (cm-2) 2.70E-24 4.04E-24 4.00E-24

c (cm-2) 1.31E-09 1.40E-09 1.39E-09

Sr Cs Ru Ce Total
Representative 0.65 5.31 4.53 3.23 13.72

Np Core 0.66 5.51 4.73 3.37 14.28
Am Core 0.66 5.51 4.73 3.37 14.27
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Table 4.20 4 (kW/tHM)

Table 4.21 (Sr,Cs) 50 (kW/tHM)

Table 4.22 (Sr,Cs) 50 (W/GWd)

Table 4.23 Mo 4 (kg/tHM) 

Table 4.24 Mo 4 (kg/GWd) 

Sr Cs Ru Ce Total
Representative 0.34 1.27 0.69 0.21 2.51

Np Core 0.34 1.27 0.83 0.25 2.70
Am Core 0.34 1.28 0.84 0.26 2.72

Sr Cs Total
Representative 0.10 0.22 0.32

Np Core 0.10 0.23 0.34
Am Core 0.10 0.23 0.34

Sr Cs Total
Representative 1.96 4.17 6.12

Np Core 1.91 4.21 6.12
Am Core 1.90 4.20 6.11

Ru Rh Pd Mo
Representative 4.53 1.30 4.00 4.75

Np Core 4.73 1.37 4.27 4.93
Am Core 4.73 1.38 4.27 4.92

Ru Rh Pd Mo
Representative 0.09 0.02 0.08 0.09

Np Core 0.09 0.03 0.08 0.09
Am Core 0.09 0.03 0.08 0.09
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Table 4.25 4 LLFP (kg/tHM)

Table 4.26 4 LLFP (%) 

Table 4.27 4 LLFP (1010Bq/tHM) 

Table 4.28 4 LLFP (108Bq/GWd) 
( )

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

Representative 0.01 0.77 1.16 0.75 0.08 0.39 1.90
Np Core 0.01 0.79 1.23 0.83 0.08 0.41 1.89
Am Core 0.01 0.79 1.23 0.84 0.08 0.41 1.90

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

Representative 13.12 19.98 100.00 18.74 28.75 74.01 35.89
Np Core 13.35 20.04 100.00 19.46 29.88 73.88 34.35
Am Core 13.36 20.04 100.00 19.56 29.72 73.88 34.50

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

Representative 2.0 7.1 72.7 1.4 8.3 0.3 8.1
Np Core 2.0 7.4 77.2 1.6 8.3 0.3 8.1
Am Core 2.0 7.3 77.1 1.6 8.2 0.3 8.1

79Se 93Zr 99Tc 107Pd 126Sn 129I 135Cs
(6.5x104y) (1.5x106y) (2.1x105y) (6.5x106y)  (1.0x105y)  (1.6x107y)  (2.3x106y)

Representative 3.8 13.6 138.7 2.7 15.8 0.5 15.5
Np Core 3.7 13.4 140.7 2.9 15.0 0.5 14.7
Am Core 3.7 13.4 140.5 2.9 15.0 0.5 14.8
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Fig. 4.10 EOL (cm-3s-1
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Branching Ratio
acti.j32.v2.1 0.8900

u4cm6fp50bp16F 0.7936
u4cm6fp50bp16T 0.8836

234U 235U 236U 237U 238U 237Np 239Np
Upper Blanket 1.50 0.97 1.00 1.08 1.00 1.20 0.96
Upper MOX1 1.54 1.01 1.06 0.75 1.00 1.19 0.67
Upper MOX2 1.19 1.00 1.03 0.96 1.00 1.14 0.85
Middle MOX 0.95 1.00 1.00 1.18 1.00 1.11 1.05
Lower MOX1 0.91 1.00 0.99 1.23 1.00 1.11 1.09
Lower MOX2 1.06 0.99 1.03 1.09 1.00 1.14 0.95
Lower Blanket 2.40 1.03 0.99 0.70 1.00 1.23 0.60

Whole Fuel 1.07 1.00 1.01 1.05 1.00 1.14 0.92
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238Pu 239Pu 240Pu 241Pu 242Pu 241Am 242Am
Upper Blanket 1.30 1.09 1.05 0.99 0.96 1.19 1.16
Upper MOX1 1.06 1.00 1.00 0.95 0.99 1.28 0.96
Upper MOX2 1.05 1.00 1.00 0.99 0.99 1.10 1.06
Middle MOX 1.03 0.99 1.00 1.02 0.99 0.95 1.14
Lower MOX1 1.03 0.99 1.00 1.03 0.99 0.92 1.14
Lower MOX2 1.04 1.00 1.00 1.00 0.99 1.02 1.09
Lower Blanket 1.61 0.92 1.05 1.03 0.97 1.74 1.19

Whole Fuel 1.04 1.00 1.00 1.00 0.99 1.03 1.10

242mAm 243Am 242Cm 243Cm 244Cm 245Cm 246Cm
Upper Blanket 0.74 1.01 1.18 1.25 1.04 1.12 0.93
Upper MOX1 0.66 1.06 1.00 0.99 1.03 1.03 1.01
Upper MOX2 0.58 1.05 1.09 1.08 1.03 1.02 0.99
Middle MOX 0.52 1.05 1.15 1.16 1.04 1.02 0.99
Lower MOX1 0.49 1.04 1.15 1.16 1.02 1.00 0.98
Lower MOX2 0.55 1.06 1.11 1.15 1.05 1.05 1.02
Lower Blanket 0.85 1.00 1.35 1.38 0.99 1.09 0.84

Whole Fuel 0.55 1.05 1.11 1.13 1.03 1.02 0.99

Axial core region Height
(cm)

Puf content
 (wt%)

Void fraction
 (%)

Specific power
(MW/t)

Burn-up
 (GWd/t)

Upper blanket 22.0 0.0 85.0 4.9 15.4
Upper MOX 22.5 18.0 80.5 28.9 90.1
Inner blanket 40.0 0.0 72.7 7.8 24.2
Lower MOX 23.0 18.0 54.1 33.3 103.7

Lower blanket 18.0 0.0 12.0 10.0 31.0
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BOL BOC MOC EOC EOL
Upper Blanket 0.884495 0.831296 0.826157 0.821944 0.811149
Upper MOX1 0.753509 0.752226 0.752014 0.751835 0.751374
Upper MOX2 0.756867 0.755691 0.755548 0.755436 0.755176
Middle MOX 0.765846 0.765276 0.765338 0.765419 0.765754
Lower MOX1 0.780253 0.780968 0.781399 0.781833 0.783367
Lower MOX2 0.791450 0.792788 0.793390 0.793999 0.796182
Lower Blanket 0.896293 0.880756 0.879260 0.878025 0.874826
MOX Average 0.770670 0.770396 0.770588 0.770792 0.771630

Blanket Average - 0.847882 0.844481 0.841588 0.833713
Whole Fuel 0.770670 0.770668 0.770934 0.771200 0.772183

BOL BOC MOC EOC EOL
Upper Blanket 0.885550 0.873506 0.872508 0.871718 0.869807
Upper MOX1 0.861489 0.861309 0.861281 0.861258 0.861202
Upper MOX2 0.861962 0.861788 0.861769 0.861755 0.861730
Middle MOX 0.863225 0.863125 0.863137 0.863153 0.863220
Lower MOX1 0.865296 0.865379 0.865449 0.865520 0.865779
Lower MOX2 0.866988 0.867180 0.867281 0.867384 0.867760
Lower Blanket 0.889246 0.885056 0.884659 0.884332 0.883493
MOX Average 0.863941 0.863892 0.863925 0.863961 0.864111

Blanket Average - 0.877379 0.876701 0.876137 0.874657
Whole Fuel 0.863941 0.863939 0.863985 0.864031 0.864205

BOL BOC MOC EOC EOL
Upper Blanket 0.850739 0.754886 0.751606 0.748099 0.738807
Upper MOX 0.710409 0.710127 0.710109 0.710088 0.710070
Inner Blanket 0.862576 0.765743 0.762144 0.758203 0.747485
Lower MOX 0.721060 0.720215 0.720149 0.720072 0.719926

Lower Blanket 0.882406 0.818277 0.814710 0.810609 0.798590
MOX Average 0.716709 0.716018 0.715969 0.715912 0.715800

Blanket Average - 0.791306 0.787776 0.783909 0.772566
Whole Fuel 0.716709 0.722948 0.723453 0.723313 0.723181
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BOL BOC MOC EOC EOL
Upper Blanket 0.877605 0.861327 0.860881 0.860405 0.859127
Upper MOX 0.854138 0.854086 0.854083 0.854081 0.854085
Inner Blanket 0.880077 0.862873 0.862386 0.861852 0.860410
Lower MOX 0.856485 0.856332 0.856321 0.856307 0.856286

Lower Blanket 0.885063 0.871100 0.870475 0.869757 0.867810
MOX Average 0.855527 0.855398 0.855389 0.855380 0.855364

Blanket Average - 0.866887 0.866339 0.865735 0.864040
Whole Fuel 0.855527 0.856455 0.856530 0.856507 0.856492

Branching ratio
RMWR 0.856530

HC-FLWR 0.863985

Branching ratio
RMWR 0.855389

HC-FLWR 0.863925

Branching ratio
RMWR 0.866339

HC-FLWR 0.876701

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 9.63E+04 1.11E+03 6.23E+02 5.21E+02 5.01E+02

FP 8.82E+05 5.81E+03 3.21E+03 2.01E+03 1.39E+03
Total 9.79E+05 6.92E+03 3.83E+03 2.53E+03 1.90E+03
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 9.66E+04 1.17E+03 6.38E+02 5.27E+02 5.04E+02

FP 8.82E+05 5.81E+03 3.21E+03 2.01E+03 1.39E+03
Total 9.79E+05 6.98E+03 3.84E+03 2.54E+03 1.90E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.00 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.99 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 9.22E+04 9.98E+03 6.44E+03 5.69E+03 5.53E+03

FP 1.26E+06 8.51E+03 4.56E+03 2.78E+03 1.89E+03
Total 1.35E+06 1.85E+04 1.10E+04 8.47E+03 7.42E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 9.44E+04 1.04E+04 6.56E+03 5.74E+03 5.56E+03

FP 1.26E+06 8.51E+03 4.56E+03 2.78E+03 1.89E+03
Total 1.35E+06 1.89E+04 1.11E+04 8.52E+03 7.45E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.98 0.96 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.98 0.99 0.99 1.00

���������������������

����



Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.17E+05 1.18E+04 7.49E+03 6.55E+03 6.32E+03

FP 1.62E+06 1.13E+04 6.13E+03 3.76E+03 2.56E+03
Total 1.74E+06 2.32E+04 1.36E+04 1.03E+04 8.88E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.20E+05 1.24E+04 7.63E+03 6.60E+03 6.36E+03

FP 1.62E+06 1.13E+04 6.13E+03 3.76E+03 2.56E+03
Total 1.74E+06 2.37E+04 1.38E+04 1.04E+04 8.92E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.98 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.98 0.99 0.99 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.42E+05 1.44E+04 9.08E+03 7.89E+03 7.58E+03

FP 2.02E+06 1.46E+04 7.97E+03 4.93E+03 3.37E+03
Total 2.16E+06 2.90E+04 1.71E+04 1.28E+04 1.09E+04

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.46E+05 1.51E+04 9.26E+03 7.96E+03 7.63E+03

FP 2.02E+06 1.46E+04 7.97E+03 4.93E+03 3.37E+03
Total 2.17E+06 2.97E+04 1.72E+04 1.29E+04 1.10E+04
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.98 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.98 0.99 0.99 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.44E+05 1.61E+04 1.01E+04 8.69E+03 8.33E+03

FP 2.10E+06 1.55E+04 8.45E+03 5.23E+03 3.57E+03
Total 2.25E+06 3.16E+04 1.85E+04 1.39E+04 1.19E+04

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.47E+05 1.69E+04 1.03E+04 8.77E+03 8.39E+03

FP 2.10E+06 1.55E+04 8.46E+03 5.23E+03 3.57E+03
Total 2.25E+06 3.23E+04 1.87E+04 1.40E+04 1.20E+04

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.97 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.98 0.99 0.99 0.99

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.19E+05 1.50E+04 9.21E+03 7.93E+03 7.62E+03

FP 1.78E+06 1.29E+04 7.01E+03 4.31E+03 2.93E+03
Total 1.90E+06 2.79E+04 1.62E+04 1.22E+04 1.05E+04
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.22E+05 1.57E+04 9.41E+03 8.02E+03 7.68E+03

FP 1.79E+06 1.29E+04 7.02E+03 4.31E+03 2.93E+03
Total 1.91E+06 2.87E+04 1.64E+04 1.23E+04 1.06E+04

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.97 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.97 0.99 0.99 0.99

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 5.04E+04 5.19E+02 2.55E+02 2.01E+02 1.90E+02

FP 5.77E+05 3.75E+03 2.02E+03 1.24E+03 8.45E+02
Total 6.27E+05 4.27E+03 2.27E+03 1.44E+03 1.04E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 5.06E+04 5.52E+02 2.63E+02 2.03E+02 1.92E+02

FP 5.77E+05 3.75E+03 2.02E+03 1.24E+03 8.45E+02
Total 6.27E+05 4.30E+03 2.28E+03 1.44E+03 1.04E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.00 0.94 0.97 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.99 1.00 1.00 1.00
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.20E+05 1.23E+04 7.70E+03 6.69E+03 6.44E+03

FP 1.69E+06 1.20E+04 6.55E+03 4.04E+03 2.75E+03
Total 1.81E+06 2.43E+04 1.43E+04 1.07E+04 9.20E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.23E+05 1.29E+04 7.86E+03 6.76E+03 6.48E+03

FP 1.69E+06 1.20E+04 6.56E+03 4.04E+03 2.76E+03
Total 1.81E+06 2.49E+04 1.44E+04 1.08E+04 9.24E+03

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.98 0.95 0.98 0.99 0.99

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 0.98 0.99 0.99 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.36E+18 1.10E+16 1.01E+16 9.52E+15 9.08E+15

FP 2.81E+18 4.93E+16 2.82E+16 1.87E+16 1.38E+16
Total 4.17E+18 6.03E+16 3.82E+16 2.82E+16 2.29E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.36E+18 1.11E+16 1.01E+16 9.52E+15 9.08E+15

FP 2.81E+18 4.93E+16 2.82E+16 1.87E+16 1.38E+16
Total 4.17E+18 6.04E+16 3.83E+16 2.82E+16 2.29E+16
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.00 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.08E+18 6.90E+16 6.27E+16 5.93E+16 5.67E+16

FP 4.03E+18 7.67E+16 4.36E+16 2.86E+16 2.09E+16
Total 5.10E+18 1.46E+17 1.06E+17 8.79E+16 7.76E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.08E+18 6.94E+16 6.28E+16 5.93E+16 5.67E+16

FP 4.03E+18 7.67E+16 4.36E+16 2.86E+16 2.09E+16
Total 5.11E+18 1.46E+17 1.06E+17 8.79E+16 7.76E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.37E+18 7.30E+16 6.58E+16 6.22E+16 5.93E+16

FP 5.21E+18 9.97E+16 5.67E+16 3.72E+16 2.72E+16
Total 6.58E+18 1.73E+17 1.23E+17 9.93E+16 8.66E+16

���������������������

����



Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.38E+18 7.35E+16 6.59E+16 6.22E+16 5.93E+16

FP 5.21E+18 9.97E+16 5.67E+16 3.72E+16 2.72E+16
Total 6.59E+18 1.73E+17 1.23E+17 9.94E+16 8.66E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.66E+18 8.05E+16 7.20E+16 6.79E+16 6.48E+16

FP 6.49E+18 1.25E+17 7.13E+16 4.67E+16 3.41E+16
Total 8.15E+18 2.06E+17 1.43E+17 1.15E+17 9.90E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.66E+18 8.11E+16 7.22E+16 6.80E+16 6.48E+16

FP 6.49E+18 1.25E+17 7.13E+16 4.67E+16 3.41E+16
Total 8.16E+18 2.06E+17 1.43E+17 1.15E+17 9.90E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.62E+18 8.84E+16 7.90E+16 7.44E+16 7.10E+16

FP 6.76E+18 1.31E+17 7.48E+16 4.89E+16 3.57E+16
Total 8.38E+18 2.20E+17 1.54E+17 1.23E+17 1.07E+17

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.63E+18 8.92E+16 7.91E+16 7.45E+16 7.10E+16

FP 6.76E+18 1.32E+17 7.48E+16 4.89E+16 3.57E+16
Total 8.40E+18 2.21E+17 1.54E+17 1.23E+17 1.07E+17

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.29E+18 8.93E+16 8.00E+16 7.54E+16 7.20E+16

FP 5.74E+18 1.12E+17 6.36E+16 4.15E+16 3.03E+16
Total 7.03E+18 2.01E+17 1.44E+17 1.17E+17 1.02E+17

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.30E+18 9.00E+16 8.02E+16 7.55E+16 7.20E+16

FP 5.74E+18 1.12E+17 6.36E+16 4.15E+16 3.03E+16
Total 7.04E+18 2.02E+17 1.44E+17 1.17E+17 1.02E+17
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 7.14E+17 4.90E+15 4.43E+15 4.18E+15 3.98E+15

FP 1.84E+18 3.34E+16 1.90E+16 1.25E+16 9.18E+15
Total 2.55E+18 3.83E+16 2.34E+16 1.67E+16 1.32E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 7.15E+17 4.93E+15 4.44E+15 4.18E+15 3.98E+15

FP 1.84E+18 3.34E+16 1.90E+16 1.25E+16 9.18E+15
Total 2.56E+18 3.83E+16 2.34E+16 1.67E+16 1.32E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.00 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.40E+18 7.25E+16 6.51E+16 6.14E+16 5.86E+16

FP 5.42E+18 1.04E+17 5.93E+16 3.89E+16 2.84E+16
Total 6.82E+18 1.77E+17 1.24E+17 1.00E+17 8.71E+16
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.41E+18 7.31E+16 6.52E+16 6.15E+16 5.87E+16

FP 5.42E+18 1.04E+17 5.93E+16 3.89E+16 2.84E+16
Total 6.83E+18 1.77E+17 1.25E+17 1.00E+17 8.71E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 7.14E+17 4.90E+15 4.43E+15 4.18E+15 3.98E+15

FP 1.84E+18 3.34E+16 1.90E+16 1.25E+16 9.18E+15
Total 2.55E+18 3.83E+16 2.34E+16 1.67E+16 1.32E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 7.15E+17 4.93E+15 4.44E+15 4.18E+15 3.98E+15

FP 1.84E+18 3.34E+16 1.90E+16 1.25E+16 9.18E+15
Total 2.56E+18 3.83E+16 2.34E+16 1.67E+16 1.32E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.00 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.40E+18 7.25E+16 6.51E+16 6.14E+16 5.86E+16

FP 5.42E+18 1.04E+17 5.93E+16 3.89E+16 2.84E+16
Total 6.82E+18 1.77E+17 1.24E+17 1.00E+17 8.71E+16
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Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 1.41E+18 7.31E+16 6.52E+16 6.15E+16 5.87E+16

FP 5.42E+18 1.04E+17 5.93E+16 3.89E+16 2.84E+16
Total 6.83E+18 1.77E+17 1.25E+17 1.00E+17 8.71E+16

Cooling time (year) 0 (Discharged) 1 2 3 4
Actinide 0.99 0.99 1.00 1.00 1.00

FP 1.00 1.00 1.00 1.00 1.00
Total 1.00 1.00 1.00 1.00 1.00
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