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Development of Under—Water Burnup Measuring Device

for Spent Nuclear Fuel Assembly
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Abstract

The under-water burnup measuring device was developed in KAERI. The concept, basic
and detail design were carried out for manufacturing the device. Detector shield and
watertight were reflected prior to the other considerations, because the device operates in the
contaminated water and close to the spent fuel assembly emitting the high level gamma-rays.
Shielding calculation of the detector shield, the size of collimators, the shape of fuel collar,
length of down tube determined in the step of basic and detail design. This device can be
used in the pool of Post-Irradiation Examination Facility(PIEF) in KAERI as well as in the
pool of nuclear power plant for determining the average burnup, cooling time and initial

enrichment of the PWR spent fuel assembly.
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Fig. 1. Schematic Description of Detector Shield Assembly
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Table 1. Results of Radiation Shielding Calculations for HP Ge Detector with Lead Shileding

Thickness of Lead Dose Rate, mR/h
Neutron Gamma Ray
0 cm 1.36533 x 10-4 1.64170 x 10+3
1 cm 1.29678 x 10-4 3.56879 x 10+2
2 cm 1.22584 x 10-4 1.51569 x 10+2
3 cm 1.15690 x 10-4 7.16965 x 10+1
4 cm 1.09157 x 10-4 3.59929 x 10+1
5 cm 1.03019 x 10-4 1.87803 x 10+1
6 cm 9.72680 x 10-5 1.00722 x 10+1
7 cm 9.18885 x 10-5 0.01364
8 cm 8.68566 x 10-5 3.06601
9 cm 8.21501 x 10-5 1.72584
10 cm 774750 x 10-5 0.98089
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Fig.3. Schematic Arrangement of 1st and 2nd Collimator in the Housing Assembly.
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Fig.b. Schematic Description of Fuel Assembly and Burnup Measuring Device in Pool.
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