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Fig. 2 The repository section plan
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Table 1 Nuclide properties in the source term

[ P ES BR AR BEpER ] £ v X fig®/MeV SR/ %
0.121 0.034

iy 2.44X10° a
0.053 0.123
0. 205 5. 000
0.186 57. 20
MR R 25U 7.04X10% a 0.163 5.080
0. 144 10. 96

0.093(X) 5.810(X)

0.114 0.010

287 4,47X10° a
0. 050 0.064
0. 609 16. 10
0.768 1. 940
1. 120 15.10
21y 1. 99X 10" min 1.238 5. 780
1.378 4.000
1. 764 15. 10
2. 204 5. 080
0.100 50. 00
0.126 26. 00
GiEs 0. 220 14.00
THEER 0. 360 13.00

234 Pa 6.70 h

0. 560 15. 00
0.700 24. 00
0. 900 70. 00
1. 080 12. 00
0.767 0. 200
23im Py 1. 17 min 0.810 0. 500
1. 001 0. 600
210Pg 1.38Xx10% d 0. 803 0.001
21 Po 1. 641074 0.799 0.014
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Table 2 Parameters of single bucket surface dose rate calculation model

K R AR/ em

A =5 BE / em 242/ cm A BE JBEJEE / cm I B 2% AT BE Y/ em
x y z
89. 6 27.8 0.15 32.95 44. 8 0 5
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Table 3 Calculation results of dose rate on the surface of single bucket

i /3 %%/ MeV BRI/ % M/ (uGy «h™ D gt 49/ MeV B8/ V0 FE#/(uGy « h™ D
0.015 14. 249 1.849 X102 0. 200 15.970 1.099
0.020 ~0 2.119X10 3! 0. 300 0. 097 1.477X10°2
0. 030 0.562 3.722X10718 0. 400 0.109 2.607 X102
0. 040 ~0 3.305X 1012 0. 500 0.202 6.370X102
0. 050 0.163 9.999X 106 0. 600 0.992 3.719X 10!
0. 060 6.553 1.469X102 0. 800 7.369 3.374 X101
0. 080 1.516 4.112X10? 1. 000 29. 450 1.507 X 10"
0. 100 18.478 1.002 1. 500 0.932 5.161 <101
0.150 3.197 1.205X 10! 2.000 0. 160 8.560X10 2
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Fig. 3 Change trend of source items in a bucket
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Fig. 4 Change trend of storage bucket surface dose rate
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Fig. 5 Calculation model for dose rate outside the

wall caused by a single bucket
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Table 4 Parameters of calculation model for dose rate outside the wall caused by a single bucket

5 BE /em 22/ cm iR R/ em

FKE M AR/ em

RUE R R W BE R/ cm

x y z

89.6 27.8 16

223.95 44. 8 0 30

T < A AR R T B 25 e,

x5 BEABEEIFNERTEER

Table S Calculation results of dose rate outside the wall caused by a single bucket

PRI EAM B BRI/ cm

AR B PN 4 T BB/ em

16
AR TR BE+ 150
25

[ EE Sy ¥ KR EE/(uGy b D)
0.15 cm M —150 em 255, —>16 cm
N 1.098X 10!
REE+—>30 cm 28R

0.15 cm {4 —150 cm 255, —>25 cm

3.699X102
R¥E 1+ —>30 ecm 52K,
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Fig. 6 Schematic diagram of superposition of

external dose rate caused by multiple buckets
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Table 6 Superposition calculation results of external wall dose rate caused by multiple buckets

s ) 6 o0 B 6 2 A S VE SR/ S 515 ok 2/
3 S b I WA e R
JEJF /em PR/ cm (pGy = h™ 1) (uGy = h™ 1)
16 223.95~1 695. 33 7.423 X101 1.25
EZ TR+ 243
25 232.95~1 696.55 2.073X107! 1. 25
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Table 7 Analysis results of surface dose rate error of single bucket

TR KERALE

jfuji'%z/(‘u(_;y «h 1)

HLA

B ARS B 22/

S {E S

A 21 5 cm Ab 21. 80

—8.26
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Table 8 Analysis results of wall external dose rate error caused by multiple buckets

\ FIRER/ (uGy « h™D) 1 A
B WA RHAEM R B em X A s
RN ST S 44 wE/%
16 7.423X10°1 0.35~1.02 0.69 —7.01
TERE 243 EEL 141 30 em Ab
25 2.073X10°! 0.14~0. 24 0.19 —8. 34
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Research on Optimization of Calculation Method of Radiation
Shielding in Natural Uranium Repository
SU Xiaoshu', LIU Ying', WANG Xinghua', JI Dong', LIU Xiaochao', GAO Pengjie',
WANG Jinming' , WANG Long?
(1. The Fourth Research and Design Engincering Corporation, CNNC, Shijiazhuang 050021, Chinaj
2. China National Uranium Co. , Ltd. , CNNC, Beijing 100013, China)

Abstract: In order to optimize the radiation shielding of natural uranium repository, taking the design
limit of the external dose rate of the shielding of natural uranium repository as the reference control
objective, and on the basis of analyzing the accuracy of existing shielding calculation methods, Micro-
shield software is used to optimize the radiation shielding calculation method of natural uranium repos-
itory, especially the source term model. This method is based on the single storage barrel source mod-
el, the influence of uranium daughter and the superposition of several storage barrels is mainly consid-
ered. The calculation results are close to the actual monitoring results, and the calculation method is
reliable, which can provide effective support for the radiation shielding design scheme of natural urani-
um repository.

Key words: natural uranium; repository; radiation shield; optimize
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