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Fuel Choice of Accelerator Driven Systems

YANG Yong-wei, LI Hao-quan, JING Xing-qing
(Institute of Nuclear and New Energy Technology , Tsinghua University, Beijing 100084, China)

Abstract: The safety and transmutation characteristics of realistic designs of accelerator-
driven sub-critical systems(ADS) with various fertile materials were investigated. Ei-
ther (U, TRU)O, or (Th, TRU)O, was loaded in the core. Then the reactor calculations
of ADS in steady state were studied using LAHET and MCNP programs, and the cou-
pling system of MCNP and ORIGEN2 was used to calculate the nuclide density evolution
with burnup. The results show that ADS loaded with thorium based fuel has the superi-
ority in terms of TRU burning capability, beam current fluctuation, reactivity swing
while the other one loaded with uranium based fuel does in terms of the effective delayed
neutron fraction and the Doppler effect. From the overall comparison, a core loaded
with thorium based fuel is concluded to be better in achieving a long life while maintai-
ning safety and minimizing waste.
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Fig.1 Core layout in axial midplane
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Table 1 Parameters of the core design

#¥> ADS ’it2H
BRI 600 MW
Loh: &° WA S-Sk
L 20 cm
R 0.6 cm
e BAELWRE
TR 82. 6 %0 MR B
BRAER 2.0 mm
WA ER 7.14 mm
R % 0.115 mm
(DAL 3 0.565 mm
.7 b1 HT9 4
WK E 100 cm
R4 1 Vav::5i2
A 17.9 em
EERLRERE 2 271
R4 14 3 120
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Table 2 Composition of TRU in the fuel

BR w/% BR w/%
238 Py 1. 435 %37 Np 4. 863
229 Py 53. 367 U1 Am 5,153
0Py 21. 544 2 A mm 0.015
24 Py 7. 809 243 Am 0.93

Py 4. 699 O 0. 185
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Table 3 Variation of the core characteristics

loaded with various fertile materials loading

L.y
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BRPTFEHBE A" 2,539 B 0.025 4
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Fig. 3 Normalized neutron flux per
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Table 4 Delayed neutron fraction of ** U and **Th
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