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Fig. 1. Whole Body Counter (Canberra's Fastscan and Accuscan).
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Fig. 2. Humanoid phantom of typical Korean male.

Fig. 3. Canberra Transfer Phantom.
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Fig. 4. The detected activities (a) and the average ratios (b) of the
front and backside counts from experiments on external (front side)
radioactive contamination.

Fig. 5. The detected activities (a) and the average ratios (b) of the
front and backside counts from experiments on flank radioactive
contamination.
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Fig. 6. The detected activities (a) and the average ratios (b) of the
front and backside counts from experiments on internal radioactive
contamination.

Fig. 7. The detected activities of experiments to select an optimal
WBC geometry: (a) 60Co, (b) 137Cs.

Fig. 8. The percent of counts on upper and lower detectors of WBC.
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A Study on the Verification and Improvement  to Locate and Determine the
Radioactive Contamination Using a Whole Body Counter 
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Abstract - Whole body counters (WBCs) are used to monitor radiation workers for internal contamination of radionuclides at domestic

nuclear power plants (NPPs). A WBC is a scintillation detector using sodium iodide (NaI) and provides the identification of inhaled

radionuclide and the measurement of its internal radioactivity in a short time. However, it is often possible to estimate external

contamination as internal contamination due to radionuclides attached to the skin of radiation workers and this leads to an excessively

conservative estimation of radioactive contamination. In this study, several experiments using a WBC and the Korean humanoid

phantom were performed to suggest the more systematic method of discrimination between external and internal contamination.

Furthermore, a WBC geometry experiment was conducted to suggest the optimal WBC geometry in consideration of deposited areas

inside the body for dominant radionuclides at NPPs. The procedure of measurement and estimation of internal radioactivity for

radiation workers at NPPs was improved on the basis of experimental results. Thus, it is expected to prevent from estimating internal

exposure dose conservatively owing to the application of accurate whole body counting program to NPPs.

Keywords : Whole Body Counter, Humanoid Phantom, Internal Exposure Dose, Discrimination between External and Internal Radioactive

Contamination, Measurement Geometry


