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Fig. 1. Whole Body Counter (Canberra's Fastscan and Accuscan).

38 JOURNAL OF RADIATION PROTECTION, VOL.34 NO.1 MARCH 2009



-
ek e b1

Fig. 2. Humanoid phantom of typical Korean male.

Fig. 3. Canberra Transfer Phantom.

D AAAS7) 2 o) 8T AT A A 2 G A BT ) Ve S Ao T

Agle] FHo] EE YA AL AN PAS S SAT
7, 180° BEP] YA SAsHE AEE 559, of
A9 AANF 2ol obdl o] e doletd AWl S F
W Z4e] WARs ghol & Aolg HolA Ak

2l

n
E
)
il
I B

A AR & S SIE o) 493 21 W ol ]

owﬂ :ﬂu} P P

AP 92 QAR AT o GFel ol 3
233 WAs ZPAPL S k. ol ol = v xs} 9
A A9, g7 ske] B4

AR Ol o] =AU tHl. WBCe] Z} 7‘2‘4 #]5]

1<°41 g, d, shE L dAD Akl e f A7) AL
WBCe| S FE 5 nhy o7} A Wals-g SA3H T ol
T E T3 Fa dF o AH AT HH SHEEE
SFRAL, 7F AR E o] R Ade IS ek 2ETw
ARG W o] 7 Sefol~EE 7 WA o 99X vt
o] 7P WBC 2d8t A& 717 A3k WAk gkel w
ZAFEkQITh ol g A A5 o] &3l FAAbe] HALEQ
5918 23} Fhqick. mnep A g AR S ulee A6 d
T o] = AT R 7] Ho] SIrHe.

O

=

(]
=

o HRMO

4. g2 493

QA 2)-of -] Wabe e oS TR 29 E
I FHQFE 7HYste] Al RE WY o] dd o) FEEAA
AL T3 B¢ WBCE ol &3 A F o] ibe H4
Fke] wlgo] “Co 83131, Vs 13,4+ 5,12 VhEbch, vh
2 BE AR QA B A of FHo) 91%3kal &7

JOURNAL OF RADIATION PROTECTION, VOL.34 NO.1 MARCH 2009 39



AT 19k QAN E o] Soh & AE AR A £ 44 el ) 2

3+ A} “Col 7.7+13.9, ¥Cs-& 12 4+8 58 VEFSIT) o] 1
H-4o] VEIATE o]e]d A= A oA WALA R dE AL
Ze] 1A A o] A2 Fol BT B9 WBCE o] &3t
A} FH-g Aol 2 3te] WAls ake] vlgg AAge
2 25 A7 gl & grhal At HEnt. gk
o] WAbE gl viek AP e sk “Cot PG B
Hgo] 1,250,282 YEeRSTH o] El-5o Wetiideh & r/‘r
A2 AR FE AR ] dH T T FALAE
gt A SAAE S stk o] A3e Wl %k—‘ﬂ
o] FHF BT 2 Oﬂl‘ﬂ o= UrE}k&E} olglg A=

F WBGE ©]-&3}] Jﬁ
X%W 5H—r‘ %lﬂ}

_IN
nE

gl

o] 2= Alole] EFWAM AL % 2] 171 AFH HAks &
A 28 22385} 9vt. L AT PCo A gL 1.4+0.6, ®'Cs A
AL 151072 YeRTh ol R el B9 ds
FHe] WAls A4 ¥ g0l X G52 BT 3=, o
23 AL =AY AEH WBC 248 Eaf Yo g+

Fo. G A TRl 7hede Al T Aotk o
E 200 VER ). gHA 9| Hel R FA] 298 At
S ARE Y. T AT YA v go] 2.0004] 312

LR S o) 5 = Wi el 2 W A0 A MeF A
100
HWFront Side Counts(Co-60)
. @Backside Counts(Co-60)
g 80 . #Front Side Counts(Cs-137)
= * ABackside Counts(Cs-137)
>
= 60 .
©
< * *
3 40 2 -
§ . L PN *
a g m
20 g -
] [ ]
; s " m " nm
o 0. 6.0.0.8. 6.0 0.0.4.0.0.0.0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Position No. of Humanoid Phantom Surface

@

25

ECo-60 WCs-137

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Positions No. of Humanoid Phantom Surface

(b)

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.
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A Study on the Verification and Improvement to Locate and Determine the
Radioactive Contamination Using a Whole Body Counter

Hee Geun Kim, Tae Young Kong
Korea Electric Power Research Institute

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 (Nal) 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
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