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The Conversion Ratio Evaluation of the Thorium Fuel

in Boron-Free, Hexagonal Core
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Abstract

In this study, the conversion ratio and nuclear characteristics of the thorium fuel loaded
core were evaluated and compared with those of the uranium fuel loaded core in the
hexagonal geometry core. To this end, the thorium fuel assemblies were designed to meet the
core design requirement on the basis of the sensitivity analyses of the thorium fuel lattice.
The thorium fuel assemblies are loaded in the hexagonal core which is originated from the
uranium loaded core. Core analyses from the initial cycle to the equilibrium cycle were carried
out by using HELIOS/MASTER computer codes. The results show that the thorium loaded
core meets core design requirements, such as the 24-month refueling cycle length, boron free
operation, etc. Thorium loaded core also enhances the conversion ratio by 15% and reduces

the transuranium nucleus production by 57% compared with those of the uranium loaded core.
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a% 3. Sy ddEAEAYS EEEd A5 gA ] AE vl
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dE8(MWe) 1933
F7HN(AEHY) 660
Az AT 151
M7 F A pitch(cm) 25.3
A& Eol(cm) 365.76
A7 A
M AR pitch(cm) 1.246
A5 348(B12-19), 336(B24-28)
tAdEET 12(B12-19), 24(B24-28)
h 37
THEAAEFFE(%) 20
FeEdAE content(%) 19(B12-19), 28(B24-28)
7N =T B4C-AlO3

0.081(B12-19), 0.171(B24-28)
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¥ 2. =AM fissile & fertile YA W3F(HH kg)
Tt FH =4 MEU/ThO; 74 -4
F71% F712 |F7 % T
233U - - 415 730
235U 2596 1646 3310 2252
fissile 239Pu 327 512 127 201
241Pu 54 98 22 42
sum 2923 2158 3874 3225
232Th - - 59074 58427
. 238U 76262 75378 18243 17925
fertile
240Pu 90 166 28 52
sum 76353 75544 77346 76403
Neptunium 134 29.8 14.8 30.9
Plutonium 489.6 815.4 186.7 316.3
TRU Americium 2.5 6.1 1.7 4.8
Curium 0.6 15 0.5 1.2
sum 506.3 852.7 203.8 353.3
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