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Designing Calculation for Shield Rebuilding
of Neutron Radiography at Xi’an Pulsed Reactor

ZHU Guang-ning, QUAN Lin, ZHANG Ying, YANG Jun,
HAO Jin-lin, JIANG Xin-biao, ZHAO Zhu-min
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Coupling sampling skill used in Monte-Carlo code MCNP/4B was applied in
rebuilding design of the shield of neutron radiography at Xi’an pulsed reactor in order to
calculate the radiation field parameter of the experiment bore and the shield thickness of
multi-material shield. The tests show that the reliability of calculation results satisfies
the rebuilding requirements.
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Fig.1 Plan of primal and rebuilding shield wall
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Fig. 2 Spectra of neutron(a) and photon(h) at exit of neutron-radiography bore
1 Y
Table 1 Angular distribution of neutron and photon at exit of neutron-radiography bore
Y Y
—1.0 — — 0.5 9.720 0X10~* 2.000x10"°
—0.95 — — 0.7 1. 145 00 X103 4.904 00X 103
—0.8 — — 0. 85 1.478 00 X103 1.037 1X10°?
—0.5 — — 0.9 0.010 776 3 1.301 1X10°2
0.0 2.820 00X 10! — 0. 95 4.576 00X 103 2.042 9X107?
0.3 5.170 00X10* — 1.0 9.877 78X 10! 9.155 45X 10!
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Table 2 Calculated dose rate distribution on surface of rebuilding shield wall pSv/h
Y Y 7
A 0.164 02 0.923 19 0.176 15 1. 099 34 1.263 4
1.830 27 0. 790 46 0. 891 246 1. 681 706 3.511 98
D 9. 801 46 4.750 7 8. 189 12.939 7 17.991 5
F 0.391 141 0. 825 49 0.122 327 0.947 817 1.338 9
3
Table 3 Measured dose rate distribution on surface of rebuilding shield wall uSv/h
Y
A 1.4 0.4 1.8
1.7 0.3 2
C 1.2 0.5 1.7
D 10 0.4 10. 4
E 5 0.2 5.2
4

Table 4 Comparison of neutron albedo between primal and rebuilding shield wall

7/ % .
RY /em 7 /%
0.5 18. 77 0. 861 0.873 9 22
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’ Fig. 3 Fluence rate distribution
of opposite irradiation neutron on inner surface
’ of neutron captured apparatus
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