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A Study on Performance Characteristics of Neutron Detector
to Measure the Burnup Profile of Spent Fuel in NPP
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The burnup profile of spent fuel should be determined accurately for the safety storage of
spent fuel. In this study, a neutron detection system was developed as a part of basic research to analyze
the burnup profile of spent fuel, and a performance was evaluated using a radiation source. The prototype
of the neutron detection system was based on a *He proportional chamber. The ®He proportional chamber
is often used for neutron measurement and analysis because of its high neutron detection efficiency and
simplicity for gamma ray rejection. For quantitative evaluation, tests were conducted using calibrated 2°2Cf
and "’Cs sources. In the performance evaluation, a field applicability was verified by analyzing the detec-
tion characteristics according to the nuclide.
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Fig. 2. Schematic diagram of system for neutron measurement.
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Fig. 3. *He chamber and **>Cf calibration source.

Table 1. Nuclide information of **Cm and ***Cf

Characteristic Cm 32Cf
Half life (year) 18.11 2.64
Neutron average energy (KeV) 2,060 2,130
Specific activity (Cig™") 0.80x 10° 0.53x10°
Neutrons emitted per 2.71£0.01 3.76+0.01
spontaneous fission
Emission rate (ns™) per pg 11.30 2.34x10°
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Fig. 4. Energy spectrum of ***Cf measured with *He detector.

Fig. 5. *He chamber, moderator and 2*2Cf calibration source.
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Fig. 6. Energy spectra of **’Cf measured with *He chamber ac-
cording to thickness (~7 cm) of moderator.
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Fig. 7. Neutron counts of ***Cf measured with *He chamber ac-
cording to thickness of moderator.
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Fig. 8. *He chamber, moderator, **Cf and '¥Cs calibration sour-

ces.
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