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Radiation Shielding Analysis of Consolidated Container for Spent Sealed
Sources Reflecting Transportation Regulation of Type A Package
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Abstract

The sealed sources conditioning approach comprised the encapsulation of the source in
a stainless steel capsule followed by placing the capsule in the cylindrical lead container
containing 9 smaller hole for the stainless steel capsules and one big hole for large
capsule for extra size sources. In case of high dose rates from gamma sources, placing
the container inside a 200L steel drum filled with concrete. We decided that the package
including the container is classified as Type A package for special form material
according to Korea atomic law and IAEA safety standard series ST-1. This means that
the maximum radiation dose rates at any point of the external surface shall not exceed
2 mSv/hr and, 0.1 mSv/hr at 1m from the surface for the shielding container, especially
for strong gamma sources such as Ir-191, Cs—137 etc. In order to evaluate radiation
shielding integrity for the containers and overpack, MCNP4b for shielding was used. In
order to maximize containing radioactivity of spent sealed sources per the container
considering allowable dose rates, we manufactured concrete mould the overpack only for
radiation shielding which has similar dimension as typical DOT-17H drum. Finally,
radiation shielding safety that meets Type A package for special form radioactive
materials accomplished by the consolidated container itself and radiation dose from the

container can be significantly reduced by adopting overpack shielding.
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I35 Co-60 Sr-90 Tec-99 Cs-137 Ir-192

WAk F(TBa) 4x107" 3x10°! 4x107" 2x10° 1x10"
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S o 1 %] (MeV) PE £ (%)
Co-60 LIS 10
1.33 100
Cs-137 0.662 85
0.206 3.3
0.296 29
0.308 30
Ir-192 0.317 83
0.468 48
0.485 3.2
0.604 8.2
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3% 3 Flux-to—-Dose Conversion Factor

A&7 Source A%+

Gamma-ray Dose Conversion Gamma-ray Dose Conversion
Energy (Mev) Factor Energy(Mev) Factor
1.00E-2 3.96E-06 4.50E-1 1.08E-06
3.00E-2 5.82E-07 5.00E-1 1.17E-06
5.00E-2 2.90E-07 5.50E-1 1.27E-06
7.00E-2 2.58E-07 6.00E-1 1.36E-06
1.00E-1 2.83E-07 6.50E-1 1.44E-06
1.50E-1 3.79E-07 7.00E-1 1.52E-06
2.00E-1 5.01E-07 8.00E-1 1.68E-06
2.25E-1 6.31E-07 1.00E+0 1.98E-06
3.00E-1 7.59E-07 1.40E+0 2.51E-06
3.50E-1 8. 78E-07 1.80E+0 2.99E-06
4.00E-1 9.86E-07
23 1M A3 2 B4
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