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MCNP simulation and analysis of radiation fields in

radioactive source storehouses in a certain university

YAN Xuewen XUE Xiangming YANG Xue MA Yuefeng
(China Institute for Radiation Protection, Taiyuan 030006, China)

ABSTRACT This study was to estimate the radiation field distribution and maximum storage capacity of a certain
university’s storehouse of radioactive sources without on-site detection, to provide optimized suggestions for
radiation protection. The radiation field of the university’s storehouse was simulated using Monte Carlo N particle
transport code (MCNP) simulations, and compared with experimental values to verify the reliability of the simulation.
The results revealed a difference of approximately 10% between the MCNP-simulated and experimentally measured
values. Thus, our simulations were observed to provide relatively accurate estimations of the radiation field
distribution and maximum storage capacities. The advantage of using MCNP simulations to estimate the radiation
field in storehouses of radioactive sources and their surroundings lies in the fact that they enable one to effectively
obtain the dose distribution at any point without entering the radiation field. The protective measures taken by our
university ensure that the dose rate is less than the standard permissible limit at any point of concern. The maximum
storage capacities for '*’Cs and *°Co are estimated to be 4.88x10" Bq and 9.99x10'° B, respectively.
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Fig.1 Plane sketch of radioactive sources storehouse
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Table 1 Parameters of radioactive source in each pit

O TR

Places Radioactive

SRR RIS
Types Activity
sources /Bq /s

BRG]

Emissivity

Bt il
Shield

R g H
Half-time = Appraisal
/a date

1# FETE 2°Ra y 7.71x108

24 5 *Ra y 1.26x10"

34 5 *Ra y 3.40x10°

8# i Cs y
598 “Co B-y
1{;% 226Ra

o Hags P7Cs

3.15x10°
7.40%10’

v 1.11x10°
1.85 x10°

10# Has YCs 1.85 x10°
154 Has YCs 5.00x10°
16# Has ¥Cs 4.44x10°

17# £5U5 2°Ra 3.70%10’

7.48x10°

1.23x10%

3.32x108

1.39x10%

8.25x108

8.25x108

3.19x108

2.93x10°

2.30x107

@9 cm 5.85x10°  1959.06
Lead tank with a
diameter of 9 cm
@9 cm
Lead tank with a
diameter of 9 cm
@9 cm
Lead tank with a
Diameter of 9 cm
@9 cm
Lead tank with a
diameter of 9 cm

5.85%10° 1959.11

5.85%10° 1959.11

1.10x10"
1.93x10°
5.85x10°
1.10x10"

1979.12
1979.07
1960.01

@9 cm HHE 1960.01
Lead tank with a
diameter of 9 cm
@9 cm HHHE

Lead tank with a
diameter of 9 cm
@9 cm HHHE

Lead tank with a
diameter of 9 cm
@9 cm HHHE

Lead tank with a
diameter of 9 cm
@9 cm HHHE

Lead tank with a
diameter of 9 cm

1.10x10* 1960.01

1.10x10* 1979.12

1.10x10* 1997

5.85%10° 1960
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TP SR SRR RO R S JE & I farsE H

Places  Radioactive Types Activity Emissivity Shield Half-time  Appraisal
sources / Bq /s /a date

20# Ra-Be T 1.85 x10° 6.35x10° @76 cm A7 A — 1960
R Neutron Paraffin barrel with a
Neutron source diameter of 76 cm

33# Ra-Be T 3.70x10° 1.27x10° @76 cm A7 A — 1960
HFR Neutron Paraffin barrel with a
Neutron source diameter of 76 cm

344 Am-Be e 1.85x10" 1.06x10° @76 cm £ — 1997
R Neutron Paraffin barrel with a
Neutron source diameter of 76 cm

35# Ra-Be T 9.25x10° 3.17x10° @76 cm A7 A — 1960
R Neutron Paraffin barrel with a

Neutron source

diameter of 76 cm
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Fig.2 Stereo sketch of radioactive sources storehouse
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Fig.3 y-ray radiation field of radioactive sources storehouse
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Fig.4 vy-ray radiation field of the upper floor of radioactive sources storehouse
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Fig.5 Neutron radiation field of the radioactive sources storehouse
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Fig.6 Neutron radiation field of the upper floor of radioactive sources storehouse
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Table 2 Measured and simulated values of the dose rate of concerned points

RIERFS SME / puSv-h! BEUE / pSv-h! BE /%

Concerned points Measured valves Simulated values Deviations
TBUR IR R 1 3.00 2.39 20.33
Inside of sources storehouse 2 7.59 7.81 2.90

3 0.51 0.57 11.76

4 1.02 0.98 3.92

5 0.31 0.31 0

6 0.53 0.50 5.66

7 0.47 0.55 17.02

8 0.29 0.30 3.44

9 0.01 0.01 0

10 0.01 0.01 0
TR IR i _E T R 2 0.37 0.37 0
Upper floor of sources storehouse 8 0.29 0.29 0

FE % T o PR A B 5 R 2 R S 1
TAGERI TR, Bl FRIAAIKR, BMEHIEA
4°0.000 1 pSv-h'.
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1Ef#HE 179 4.88x107 Bq, XFF “Co WK1 K A7 0%
fE 1179 9.99x10" Bq.
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