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Preliminary Study of Low Enrichment Uranium Utilization
in IAEA Benchmark Facility IPEN-MB-01

WU Xiao-bo, XIA Pu, PENG Dan
(China Institute of Atomic Energy . P.O. Box 275-75, Beijing 102413, China)

Abstract: In order to verify the utilization of low enrichment uranium (LEU) in acceler-
ator driven sub-critical system (ADS), the IAEA benchmark facility IPEN-MB-01 was
introduced. The MCNP code was used to simulate and calculate the parameters of
sub-critical configuration of IPEN-MB-01. The k. and k,, neutron flux distribution,
neutron energy spectrum of the facility which is driven by D-D or D-T external source
were researched. The calculation method of parameters was explained. The comparison
of data from different countries was performed.
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Fig. 1 Total flux distribution axially averaged in each

cell of sub-critical configuration D-T, D-D sources
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Effect of Microstructure on Stretch Property
for Zr-Sn-Nb New Zirconium Alloys

ZHANG Jian-jun, LI Zhong-kui, WANG Wen-sheng,
TIAN Feng, ZHOU Jun, SHI Ming-hua

(Northwest Institute for Nonferrous Metal Research , Xi’an 710016, China)

Abstract: The specimens of Zr-Sn-Nb new zirconium alloys were treated in different
ways at 1 045 'C /40 min+500 C/1.5 h, 1 045 C/40 min+40% cooling work+500 C/
1.5 h, 1 045 C/40 min+70% cooling work + 500 ‘C/1.5 h, respectively, the final
thickness was 1. 4 mm. Their microstructures were examined by transmission electron
microscopy (TEM), the stretch property was investigated with stretching experiments.
It is found that the stretch property of specimens worked at 1 045 ‘C/40 min—+70%
cooling work +500 C /1.5 h is best among all specimens processed in different ways in
this study. It is concluded that bigger deformation (70%) is adopted for Zr-Sn-Nb new
zirconium alloy in the processing, which enables the grain size refiner. The strengthe-
ning effect of the precipitate phase is related to their size and shape, uniform dispersion
of precipitate phase can achieve ideal strengthening effect.

Key words: Zr-Sn-Nb new zirconium alloys; stretch property; microstructure
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Surface Modification of Uranium Dioxide Powder
by Low Temperature Pre-oxidation

GAO Jia-cheng', WU Shu-fang', YANG Xiao-dong'?, WANG Liang-fen'
(1. College of Materials Science and Engineering , Chongqing University , Chongqging 400030, China;
2.Yibin Nuclear Fuel Corporation, Yibin 644000, China)

Abstract: The pre-oxidation process of low temperature sintering of UO, powder was studied.
UO, powder exposed to flowing air is heated from room temperature to 900 C with 10 or
20 C/min, respectively. The result shows that the first exothermic peak temperature is 224. 6
and 239.7 C, the second exothermic peak temperature is 367. 0 and 381. 7 ‘C. And then UO,
powder was oxidized at 240, 382 and 815 ‘C for 8 h, respectively. The phases of oxidized
powders were analyzed by XRD. It demonstrates that the UQO, powder loses planar water
between 100 and 120 C approximately. A small quantity of U; O; forms when the UO, powder
is kept in furnace at 240 ‘C for 8 h, while U; O; forms when the UO, powder is kept in furnace
at 382 or 815 C respectively for 8 h. In order to obtain 2. 25 O/ U atom ratio that is suitable to
low temperature sintering of UQO, pellet, the temperature for pre-oxidation process of UQ,
powder should be limited between 240 and 370 C.

Key words: uranium dioxide; surface oxidation; thermal analysis; structure; low

temperature sintering
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Fig. 2 XRD patterns of oxide of uranium dioxide oxidized for 8 h at 240 C (a), 382 ‘C (b) and 815 C (¢)
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Primary Research on Conversion of Miniature Neutron
Source Reactor With Low Enrichment Uranium

XIONG Hou-hua, PENG Dan, CAI De-fu, LI Yi-guo
(China Institute of Atomic Energy, P.O. Box 275-75, Beijing 102413, China)

Abstract: The reactor core parameters of miniature neutron source reactor ( MNSR)
with high enrichment uranium (HEU), such as k., f.r» reactivity worth of the center
control rod, reactivity worth of the top beryllium, inner irradiation site neutron flux
density and shut down margin, were calculated by Monte-Carlo code. Comparison be-
tween the calculated and the experimented results was performed, and they were in
agreement with each other very well. Without changing the core dimensions of the
MNSR, but substituting the HEU fuel with low enrichment uranium (LEU) fuel and Al
cladding with zircaloy cladding, the k. was calculated at the ***U enrichment from
12.0% to 12.5%, and the fitting enrichment of 12.5% was chosen. The reactor core
parameters of MNSR with LEU of 12.5% were calculated. From the above calculated
results, it is concluded that the conversion of MNSR with LEU of 12. 5% is feasible.

Key words: miniature neutron source reactor; low enrichment uranium; k.
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Table 1 Comparison of calculated and

measured parameters of HEU for MNSR
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Table 2 Calculated parameters of low

and high enrichment >*U for MNSR
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