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Study on Basic Neutron Physical Parameters of Thorium-Uranium
Used in Pebble Bed Fluoride Salt-Cooled High Temperature Reactor
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Abstract: By analyzing the energy production per neutron, neutron cumulative production per
uranium and neutron cumulative sales per thorium in unit cell of Pebble Bed Fluoride Salt-cooled
High Temperature Reactor (PB-FHR), some basic neutron physical parameters are determined. For
the optimal choice, C/Th ratio is about 80, and the discharge burnup of thorium is between 140~200
MW-d/kg(Th); C/U ratio is between 400~600, and the discharge burnup of uranium is between
180~200 MW-d/kg(U). It is beneficial to set the core radial layout as thorium-uranium-thorium
pattern.

Key words: Thorium, Fluoride salt, Pebble bed reactor, Transformation, Energy production
per neutron
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Table 1 Parameters of Unit Cell

/g-em™ /
425 um | UO,/ThO, 10.50/9.86 800
100 pm 1.87 800
35 um 3.20 800
35um 1.87 800
35 pm 1.87 800
2.5cm 1.60 750
0.5 cm 1.74 700
— 2LiF-BeF, 1.96 655
2LiF-BeF, ‘Li 4x10°
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Table 2  Effective Burnup with Different C/U
C/u 600 500 400 300 200 100
/
R 182 188 198 200 167 85
MW - kg(U)
Ny /mol-kg (U) 029 | 027 | 022 |015 | 004 | 0
BE/MW-d'kg’I(U) 318 316 301 270 188 85
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273 d
2334
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1
C/Th 80
140~200 MW - d/kg(Th)
2
C/U  400~600
180 ~200 MW - d/kg(U)
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