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Study on Core Characteristics of Thorium-Fueled CANDU Reactor

Meng Zhiliang, Fan Shen, Wu Tianyuan, Chen Mingjun, Zhang Zhenhua
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Abstract: All the operating CANDU heavy water reactors are using natural uranium as the fuel,
however, owing to the unique design features, the heavy water reactor actually is with high fuel
flexibility, low-enriched uranium, anduranium and thorium to be reprocessed as well. The paper
intends to study the potential impact of fuel changing from natural uranium to thorium fuel on core
characteristics and core safety features. This paper uses DRAGON code to set up the infinite lattice
model, and then calculate and compare the important core parameters for natural uranium and
thorium-fueled heavy water reactor core. The study results show that the core features of
thorium-fueled reactor are different from those of natural uranium-fueled reactor, but utilization of
thorium will effectively help to improve the safety features of the heavy water reactor.

Key words: CANDU heavy water reactor, Thorium fuel, Natural uranium, Infinite lattice
model, Core parameter, Safety improvement
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Table I CANDU Reactor Lattice Parameters
/g~(;m’3 1.08509 /cm 5.1689
/% 99.833 /ecm 5.6032
/ 69 Zr-2.5Nb
0 /ecm 6.4478
/g-(;m_3 0.8079 /em 6.5875
1% 99 Zr-2
/ 288 /em 28.575
2
Table 2 Thorium Fuel Bundle Parameters
/cm /cm /cm
0 1 0 0.627 100% ThO, 0.675
1.734 7 0.2244 0.627 100% ThO, 0.675
3.075 14 0 0.533 1.97% UO, 0.575
4.380 21 0 0.533 1.48% UO, 0.575
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