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Determination of Fissile Nuclide 2*°U Content in Re-Irradiated
Spent Fuel Assemble with Nondestructive Assay

Dou Haifeng, Li Rundong*, Zhu Shilei, Wang Junwei,
Si Kaituo,Yuan Shu, Yang Xin, Leng Jun

Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang, Sichuan, 621900, China

Abstract: Adequate knowledge of burnup levels of fuel elements within a research reactor is of
great importance for its safe operation. The traditional nondestructive assay of burnup is to measure
the radiation emitted either as neutrons or gamma rays. But the results are not satisfactory in
accuracy because of variability of core loading and og)eration history. This paper presents a method
for the experimental determination of fissile nuclide “*>U content in Spent Fuel Assembles (SFAs).
The method is based on re-irradiation of SFAs and measurement of the delayed gamma-rays emitted
by the generated fission products. The most important advantage of this method is its independence
of SFA irradiation history. This paper emphasizes how to discriminate the resource of characteristic
gamma ray and introduces the experimental device. A SFA with about 15% burnup unloading from
CMRR is measured by the above method and the uncertainty is less than 5%.
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Table 1 Calculation Results of Relative Detection
Efficiency
i eV
%
200 | 0.002423 | 4.57x107 1.77x10°° — —
v 300 | 0.001441 | 8.55x10™ 1.97x10° | 0.001931 | 1.73
Y 400 | 0.000991 | 9.13x107 1.44x10% | 0.014537 | -0.71
500 | 0.00075 | 2.63x107 3.15x107 | 0.031608 | -0.38
600 | 0.000605 | 4.73x107 | 4.56x107 | 0.045343 | 0.63
2921 700 | 0.000507 | 6.87x107 5.56x107 | 0.055345 | 0.48
” 800 | 0.000437 | 8.93x107 6.23x10% | 0.06233 | -0.11
900 | 0.000384 | 1.09x10™ 6.65x107 | 0.067031 | -0.74
v 1000 | 0.000346 | 1.27x107 6.99x10% | 0.070027 | -0.13
1100 | 0.000313 | 1.44x10™ 7.18x107 | 0.071749 | 0.13
Y 1200 | 0.000286 | 1.59x107 7.26x107 | 0.072512 | 0.13
1300 | 0.000263 | 1.73x10™ 727x107 | 0.072548 | 0.18
1400 | 0.000244 | 1.86x10™ 7.22x107 | 0.072029 | 0.18
1500 | 0.000226 | 1.97x10™ 7.09x10% | 0.071084 | -0.19
1800 | 0.000186 | 2.24x107 6.65x107 | 0.06656 | -0.04
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Table 2 Calculation and Measurement Results
1 MS723 MS0723 U /g
3y =099 o 1% %
2 346.855 338.625 4.25 2.4
2.4% 3.2 235
U
2385
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Table 3  Analysis of Measurement Uncertainty Resource
lo /% lo /%
0.1 — —
235U
1
1
Y
1.5
2
4.1 0.5
3
1
p 0.5
4.25
235U
y MC
CMRR ORIGEN
238U
2355
2355 23815
238(y
2y 0.5%
4

4

Table 4 Comparison of Calculation Results and
Modified Experiment Results

MS0723 U /g

lo /% 1%

342.84 338.625 4.25 1.24

235U
[MW-d/(U)]

15%
23575 50,
2.4% 1.2%
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