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1. Introduction 

 
Korea Radioactive Waste Agency radioisotope 

Waste Management Facility is a facility licensed 
under Article 63 of the Nuclear Safety Law 
(construction and operation permit for radioactive 
waste management facilities, etc.) [1]. It storages and 
management unsealed and sealed source wastes 
generated after use by domestic radioisotope use 
organizations, and about 60 nuclides, including 3H 
and 14C, have been acquired. 

The radioisotope wastes was acquired by the 
radioisotope management facility in Daejeon before 
July 2015, but it is now acquired at the Gyeongju 
disposal facility. The wastes stored in Daejeon 
radioisotope management facility are processed and 
transported sequentially to the Gyeongju disposal 
facility. 
 
2. Influence of Spplication of HVL and TVL 

in Evaluating Shielding Performance 
 
2.1 Shielding Status of Waste Sealed Source 

 
When disposing of sealed source The  package 

surface radiation dose rate should be less than 0.5 
mSv per hour in accordance with paragraph 1 (5) of 
the Guidance on the Acquisition of Radioisotope 
Waste 3.1 (Sealed source Classification and 
Packaging). If the weight increases due to 
unnecessary shielding, the burden of the management 
cost may increase, and handling and transportation 
may be difficult. Also, in the case of incorrect shield 
assessment, there may be an increase in radiation 
exposure and costs associated with additional 
fabrication. In this paper, we investigated the 
influence of the HVL and TVL additive in evaluating 
the shielding performance. 

 

2.2 Basic Information of Shielding Performance 

Evaluation 

 

The basic information for the evaluation of the 
shielding performance of the disused source is as 
follows. 

- Nuclide : Cobalt 58 
- Half-life : 70.8 days 
- Emission energy : 511 keV (30%), 811 keV (99%), 

1675 keV (<1%) 
- Source form : Point source 
- External Exposure (mSv/h) for an activity of 

1MBq, Point source (30 cm) : Gammas, X 
rays 1.7 E-0.3 mSv/h 

- HVL : Lead 10 mm, Steel 31 mm 
- TVL : Lead 31 mm, Steel 76 mm 

 
            (1) 

 
- I : Radiation dose rate after shielding 
- I0 : Radiation dose rate before shielding 
- t : Shield thickness 
-  

 (mass attenuation coefficient * density) 
 
In this paper, the linear attenuation coefficients for 

the HVL and TVL are used to investigate the effect 
of the linear attenuation coefficients on the radiation 
shielding performance [2], [3]. 
 
2.3 Variation of Linear Attenuation Coefficient 

Between HVL and TVL 

 
In order to obtain the linear attenuation coefficient 

in equation (1), equation (2) is derived, I = 1 mSv/h 
and I0 = 2 mSv/h were applied for HVL of 58Co lead, 
and I = 1 mSv/h and I0 = 10 mSv/h were applied for 
the lead TVL for 58Co application. 
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             (2) 

 
The linear attenuation coefficient (1/2) obtained by 

the HVL is 0.069 mm-1, The linear attenuation 
coefficient (1/10) obtained by the TVL is 0.074  
mm-1, which is different from each other, This is an 
issue that needs to be taken into account when 
assessing radiation shielding performance. 
 
2.4 Evaluation of Shielding Performance by Applying 

Linear Attenuation Coefficient 

 
10 msv/h based on radiation dose rate value 

corresponding to the linear attenuation coefficient 
(1/2) 0.069 mm-1 for the dose applied to the shield 
thickness change and the linear attenuation 
coefficient(1/10) 0.074 mm-1 was applied for the 
reference dose of 10 msv/h Table 1 shows the 
radiation dose rate value according to the thickness 
change of the shield. 

 
Table 1.  Change in dose rate value for linear attenuation 
coefficient (1/2) and linear attenuation coefficient (1/10) 

Shield 
thickness 

HVL  TVL  

Dose rate Dose rate 

5 mm 7.082 mSv/h 6.907 mSv/h 

10 mm 5.016 mSv/h 4.771 mSv/h 

15mm 3.552 mSv/h 3.296 mSv/h 

20 mm 2.516 mSv/h 2.276 mSv/h 

25 mm 1.782 mSv/h 1.572 mSv/h 

30 mm 1.262 mSv/h 1.086 mSv/h 

35 mm 0.894 mSv/h 0.750 mSv/h 

 
 

 
Fig. 1. Changes in dose rate according to the application of 

HVL and TVL. 
 

3. Application of Linear Attenuation 
Coefficient 

 
The thickness of the shielding box is determined 

according to the shielding performance evaluation 
during radiation shielding. If the shielding 
performance is overestimated, it increases the 
thickness of the shielding box, which affects the 
economical efficiency. On the other hand, 
underestimation of the shielding performance will 
increase the radiation exposure and affect safety.  

Therefore, the evaluation of the shielding 
performance should be accurately performed. In the 
case of using a shielding material having a half value 
or less in which the linear attenuation coefficient ( ) 
value derived from the semi-active layer and the 
innermost layer is different, the linear attenuation 
coefficient ( ) value derived from the semi-active 
layer is used. Apply linear attenuation coefficient ( ) 
value derived from the ten-layer and half-price layer 
to ensure both economic and safety. 
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