£ 36 5 2 1) R0 IRBR 2R Vol. 36 No.2
2022 44 H Journal of University of South China( Science and Technology )

Apr. 2022

DOI: 10. 19431/j. enki. 1673-0062. 2022. 02. 006

THEEHZ AL L,E H
(P E T RERLEFE B, JE AT 102413)

W OEATEARZAPT He PTHRME TR T A P FHRMNB R A7EKE M
FHEFR SRS 2T, 45 MCNP A2 5 ME T R E A He 38 B o948 %3+ H
A HRAEAEFIERZTER, 2NN TRE T FIRNAEAFERERLEN IR
R, BERFMLE S He % P FIRM B o93xmlac & St A TRE ENE L
B i R B B 0 R 2 4 R A 2K E A RALRE A B RECR BT AT A = KR
R B R

KR FH T T ik He P TFIRM B AF2 K F 85 ik

hESES.TI816°.3 XEARER:A

M EHS:1673-0062(2022)02-0032-05

Calibration Device

YU Jialei, HOU Long ", WANG Qi
(China Institute of Atomic Energy, Beijing 102413, China)

Abstract: In this paper, the material selection and functional structure design of *He tube
barrel neutron detection efficiency calibration device for spent-fuel reprocessing are carried
out. The calculation models of the device and *He detector are built based on MCNP pro-
gram, the moderating ability and effect of the moderating layer of the device are
calculated, the detection efficiency of several *He tube neutron detectors at different posi-
tions and the dose above the source tube, detector and around the shield are calculated.
The results show the calibration and shielding effect of the device are good, and the radio-
active dose level meets the requirements of radiation protection.
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Fig.1 Structure of barrel type neutron detection efficiency calibration measuring device
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Fig.2 Structure of *He neutron detector
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Table 1 Neutron counting under different

moderating material

[{E5s T8t/ em™ A8/ cm™
1x107® 0 1.13x107
3%1078 0 1.11x107°
1x107 0 4.36x107°
1x107° 0 2.30x107°
1x107° 0 1.77x107°
1x10™ 0 1.91x10°°
3x107° 0 2.95x107°
1.5%x1072 0 1.41x107
1x107" 5.62x10°° 1.92x107°
1 1.76x107™* 5.14x107°
10 3.73x10™ 7.19x107°
16.9 1.19%107 3.52x1077
total 5.56x107* 3.02x107*
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Fig.3 Neutron energy distribution of detector

and neutron placement tube
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Table 2 Results of detection efficiency under different positions

(DAL 1 2 3 4 5

7 8 9 10 11 12

FMELHE 0.016 0 0.0159 0.0159 0.0159 0.0158 0.016 0 0.016 0 0.0159 0.016 0 0.0159 0.01 59 0.0159
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Table 3 Radiation does rates at different locations
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