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Abstract

An optimization of KTF thorium fuel assembly design was performed on the basis of
the design parameter studies. Optimization goals ware to make the core have both
proliferation resistance and fuel cycle economics. Four kinds of proliferation resistance
indexes were used; SNS, TG, BCM, Toxicity. A new index, FEI was regarded as a
limiting index for the maximization of fuel cycle economics. Optimized thorium fuel
design was applied for APR-1400 reactor core. Nuclear core design procedures were .
examined to solve the thorium fuel reactor problems. It was shown that heterogeneous
thorium fuel core option is acceptable in safety and economics aspects.
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Table 2. Optimized Fuel Assembly Parameters

Parameter

Optimized KTF Design

Seed | Blanket
Fuel Assembly Size [cm] 20.778
Dimension [cm] 20.778 2.778
U/Zr (U+Th)O:
Fuel Material Composition metal alloy U volume fraction ~0.2
U enrichment : 50 w/o | U enrichment < 20 w/o
Fuel Pellet Radius [cm] 0.325 0.38%5
Gas Gap Thickness [cm] No 0.0085
Cladding Thickness [cm] 0.03 0.057
Fuel Rod Radius {cm) 0.355 0.455
Fuel Cell Pitch [cm] 1.285 1.285
Core Volume Fraction 25 (6]
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Figure 1. Color-set Module Geometry for parameter

studies
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[ ] Blanket Fuel Assembly
A A
Twice Burnt Fuel Assembly
A §:§ Once Burnt Fuel Assembly
A
A . Fresh Fuel Assembly
B Go0s Fuel Assembly
Figure 2. Loading Pattern of Quarter core
0860 | 0.935 | 1.120 | 1.303 | 1.170 | 1.065 1.126 1.133 0.628
0952 | 0986 | 1.034 | 1.110 | 1.057 | 1.045 1.083 1.075 0.657
1.078 | 1.096 | 1.082 | 1.122 | 108 | 1.092 1.109 1.088 0.717
0.757 | 1.178 1225 | 0840 | 1152 0618
0.850 | 1.068 1098 |-0904 [ 1111 0.658
0.907 | 1.110 1.108 § 0.905 1128 0.719
1236 | 1.330 | 1.282 | 1.227 1.104 0939 | 0.486
1094 | 1163 | 1.154 | 1.166 | 1.095 0978 | 0567
1100 | 1129 | 1117 | 1.139 1.103 1.024 0.650
1.368 1.027 0.308
1254 1.092 0408
EFPD 1.163 1.081 0495
BOC 0 1311 | 1170 | 0604 .| 0421
MOC 260 1.240 | 1.209 | 0.811 0.593
EOC 532 1150 § 1.143 | 0.8 0.687
0.589 0228
0.798 | 0366
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Figure 4. Axial Relative Power Distribution.
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