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Abstract - Cycle length of domestic nuclear power plants is determined by the demand-supply plan of utility
company. The target cycle length is achieved by adjusting the number of feed fuel assembly and fuel enrichment.
Traditionally, utility company first select the number of feed fuel assembly and then find out the fuel enrichment
to achieve the special cycle length. But it is difficult to find out if this method is most economical than any
other combinations of the enrichment and batch size satisfying the same cycle length. In this paper, core depletion
calculation is performed to find out the optimum combination of the enrichment and batch size for given target
cycle length in terms of fuel cycle cost using commercial core design code; CASMO/MASTER code. To
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minimize the uncertainty resulting from transition core analysis, levelized fuel cycle cost analysis was applied
to the equilibrium cycle core in order to determine the optimum combination. The sensitivity study of discount
rate was also carried out to analyze the levelized fuel cycle cost applicable to countries with different discount
rates. From the levelized fuel cycle cost analysis results, the combination with smaller batch size and higher
fuel enrichment becomes more economical as the discount rate becomes lower. On the other hand, the
combination with higher batch size and lower fuel enrichment becomes more economical as the discount rate

becomes higher.
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Fig. 3. Loading pattern (72 feed)
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Fig. 2. Loading pattern (68 feed)
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Table 1. Assembly type and core loading description
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Fuel Enrichment
Ni::l?er ]li;:i: (wo U-235) T8 Noi)eroisl:sl::frllbll{y()ds AI:s(;ﬁflny No. of Gd Rods
High Low High Low
PO 4.95 4.45 184 52 12 - -
64 Pl 4.95 4.45 176 52 16 8 8.0
P3 495 4.45 168 52 36 16 8.0
PO 495 4.45 184 52 8 - -
68 P3 4.95 4.45 168 52 56 16 8.0
P4 4.95 4.45 164 52 20 8.0
PO 495 4.45 184 52 8 - -
72 P3 495 4.45 168 52 52 16 8.0
P4 4.95 4.45 164 52 12 20 8.0
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Fig. 4. Critical boron concentration check for
equilibrium cycle
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4.21614*(Avg. Enrichment) - 2.06843 64 feed
Cycle Length(GWD/MTU) 4.21614*(Avg. Enrichment) - 1.26343 68 feed
4.21614*(Avg. Enrichment) - 0.48243 72 feed
Discharge BU(GWD/MTU) 11.8311*(Avg. Enrichment) —5.46876 All
Table 3. Fuel average enrichment search (Assumption : GWD/MTU=Month)
Avg. Enrichment, w/o
14 Month 15 Month 16 Month 17 Month 18 Month
64 Feed 3.81 4.05 4.29 4.52 4.76
68 Feed 3.62 3.86 4.09 4.33 4.57
72 Feed 3.44 3.67 391 4.15 4.38
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Table 4. Discharge burn-up search
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Discharge Burn-up (GWD/MTU)

14 Month 15 Month 16 Month 17 Month 18 Month
64 Feed 39.622 42.428 45.234 48.040 50.846
68 Feed 37.363 40.169 42.975 45.781 48.587
72 Feed 35.171 37.977 40.783 43.590 46.396
Table 5. Parameters used in the fuel cycle cost calculations
Unit Cost Reference Lead time(month)
Uranium purchase $/kgU 135.2 8 24 (Assumed)
Conversion $/kgU 9.5 8 18 (Assumed)
Enrichment $/SWU 146.0 8 18 (Assumed)
Fabrication + Transport $/kgU 350.0 8 12 (Assumed)
Tail enrichment wt% 0.2 Assumed -
Spent fuel storage $/kgU 200.0 Assumed -
Spent fuel disposal $/kgU 750.0 Assumed -
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Fig. 5. Critical boron concentration check for equilibrium
cycle
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Fig. 6. Critical boron concentration check for
equilibrium cycle
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Fig. 7. Fuel cycle cost according to the average enrichment, batch size, and discount rate
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