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Abstract - The Korea Atomic Energy Research Institute(KAERI) conducted a
intercomparison study for personnel dosimetry services in Korea to enhance the accuracy
and precision of the dosimetry system. Nine types of dosimeters(6 TLD, 3 film badge) from
7 institutions took part in this intercomparison study. Each participant submitted 30
dosimeters including transit control for irradiations. Both TLDs and film badges were
irradiated with Cs-137 gamma, Sr/Y-90 beta and 4 X-ray beams in ISO wide series. Four
dosimeters were irradiated on phantom with same dose equivalent for each field category.
The delivered dose equivalent was in the range of 0.1 ~ 10 mSv. The participants assessed
the results of their dosimeter readings in terms of the ICRU operational quantities for
personal monitoring, Hp(10) and Hp(0.07). Most participants except 1 dosimeter estimated
the delivered dose equivalent with biases less than +25% for Cs-137 and Sr/Y-90. But
for X-rays, the biases exceeded + 35% in some cases bacause the dose evaluation algorithm
was based on the ANSI N13.11 X-ray fields which are different from those given by ISO.
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Table 1. Comparison of Selected NIST and ISO X-Ray Beams

NISTR Eave HVL(mm)
Code (keV) Al Cu Ck,d Ck,s

AZgad A

ISO Eave HVL(mm) ﬁ %% /\‘.]_'?l Z}'
Code (keV) Al Cu Cia Cus

M30 20 0.36 0.42 1.02
Mé60 35 1.68 1.00 121
M100 53 5.00 0.2 1.52 149
M150 73 10.2 0.67 178 1.64
H150 118 170 25 171 1.60

N20 16 0.32 027 098
N30 24 115 0.79 110
N60 48 0.24 1.65 1.55
N80 65 0.58 1.88 1.72
N150 118 2.36 1.73 161

*4 284U ICRU Slab Phantom, mSv/mGy
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Table 2. List of Participations and Dosimeters of In-

tercomparison

ErdAEin AFEA 7
FALAE(F) TLD(Panasonic)/Film(&# 2 2)
A ALALA(F) Film(A A 2 4)
of g2 v (F) Film(x A = 9)
A ETATA A B 2(F) TLD(Harshaw)
2R EAL TLD(Harshaw)
EFEAETATAE TLD(Teledyne 300)
I PAF A3 A TLD(Teledyne 9150, 300)

‘ROl EAE €A nRHsY Fag.
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Cs-137 357 TBq 7wh49, Sr/Y-00 74 MBgq
HEeEdY 2 4 T/ XAE AHESS F 67
F5 WAL dE A3unAES FPTA
o}

X318 150-4037(9) ) A AT wide beam se-
ries% 4719 AR E A& stch A9 X-4 9
BN IR E 45 keV, 57 keV, 79 keV 2 104 keV
At B 3o AL FA Y ZA HAREZ R A

Table 3. Radiation Qualities and Conversion Coeffi-

cients for Irradiation of Dosimeters

Aokl P Mg R
Radiation  Ea.(keV)
Cra Cus Cia Cus

Cs-137 662 121 121 121 121
Sr/Y-90 2280(Max.)
W60 45 155 149 180 166
W80 57 177 164 200 179
W110 79 187 171 2.04 182
W150 104 1.77 164 191 173

OCF. for ICRU Slab Phantom
@CF. for PMMA Slab Phantom

ORI

ICRU 39(1Jol A& MAAAZA ] g A7
HEoz AA 30 cmd FFAF/TE ALIA
o AAE B 52 AFAE FA AN Z
S o] WEL A8ARA] BF Aoz eI
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x 30 cm x 15 cm® PMMA slab #E ¢ A&
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FA}E E3 AouiA X-4 REAA g2 #
ol HAFT gtk wEA FRAIAARSL
ICRU slab¥ 4413 EHEN cm 749 PMMA
B3z 4, 949 25 mm FA)9 AR
ISOolA Axslgi uwl= ANSI Az ISO%

2 HWEL AET dFNAT B dFdME
=Y BE7#9 HFAAA AHERE PMMA
AEL ALt FZHRAES £

® =AI=AH

2E AFA Y ZALE PMMA(Polymethyl me-
thacrylate) W E& Al&3te] o] Fo] Hon Fd-
g3 A go] 283 KBS e AA
PPt AFAe FAHOZE AEF A



150 BoHRp B ek

Rasgon 13 ZAG 22 7|#@e 4] AF
Aol e WAAFo] FA) ZAEUTH FA}
AR FANEE Y92 3AY Fo2 YR
Gy e AFE ZAAAG. AL FEL 9
Ade Ao Eddr F2 3HE 01
~ 10 mSv Aol AA 3.

FEuAAN g FAAFEFE A5t A EgE
AT AZFBEARATFLH 234E #A
FAYE 7EEHVNE ol &3 AFA &9
A AFEE FAHAL, LE ZAE 3¢
el 2 FYPH AT

¢ Cs-137 Z=AH

357 TBq Cs-137 vl 9 AF&-3t A7}
olZolFth HETHoEHE HA7AX ] A
= 2m fon, 3 36 cm®® Shonka-Wychoff
A 2 $&(Exradin Model A3)E Keitheley 35617Ele-
ctrometers] QA3 ZALAFES FFHA.
ZAINAFESY EHL AEXUY AFA ALY
QA waLdde F4e AL TE HAAA
FYP3Act. 4 F7p7IEER 8y AFAI 2
& MForg zAH oY 379 FE BAAG
£ ¥ 49 JedAS

Table 4. Delivered Dose Equivalent(Hp(d)) with Ene-

rgies

Delivered Dose Equivalent(mSv)

X-Ray Beam

Hp(10) Hp(0.07)
Cs-137 2310, 2.772, 3.233
Sr/Y-90  1.993, 2.492, 3.043

W60 2.059, 2470, 2.882 1.905, 2.285, 2.666
W80 0.915, 1.099, 1.281 0.818, 0.983, 1.146
Wi10 3.299, 3.958, 4.618 2.937, 3.524, 4.111
W150 1550, 1.861, 2.171 1.406, 1.688, 1.969

o X-AM Z=A}
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Table 5. Ratios of each participant’s reported dose
equivalent (flp(lO)) to the delivered dose eqivalent
(Hp(10)).

Participant Radiation Beams
No. Cs-137 W60 W80 WI110 W150
1 0931 0571 0.723 0605 1.182
2 0.937 0.780 0.837 0.805 0.867
3 0.708 0.919 0.648 0.706 0.716
4 1002 0717 0924 0816 0.791
5 0.878 1.047 1.046 0946 0.877
6 0894 0.901 0.812 0934 1.077
7 0.810 1.015 1.028 0.898 0.859
8 0996 1.069 0941 0954 0.833
9 1079 0965 0.882 0917 0.895
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Table 6. Ratios of each participant’s reported dose
equivalent(flp(0.07)) to the delivered dose eqivalent

(Hp(0.07)).

Participant

Radiation Beams

No. Sr/Y-90

W60

W80

W110

W150

0.861
0.952
0.760
1.104
0.937
0.901
1.846
0.939
1.043

W o NG e W=

0.636
0.910
1.201
0.760
1.223
1.043
1.455
1137
1.029

0.767
0.973
0.679
0.984
1.200
0.959
1.862
1.034
0.970

0.632
0.941
0.729
0.879
1.078
1.077
1.209
1.008
0.980

122
0.801
0.748
0.826
1.067
1.003
1.290
0.882
0.961

@ Cs-137 Lo 7}

A AHEEEE 29 19 29 214
Hp(10) ¥ HpOODE FE3e YBAA. 9%
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Hp(10)/Hp(10)

1 2 3 4

Fig. 1. Ratios of Reported(Hp(10)) to Delivered Dose(Hp(10)).
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Participant Identification
Fig. 2. Ratios of Reported(Hp(0.07)) to Delivered Dose(Hp(0.07)).
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Table 7. No. of Dosimeters with the Biases for X-
Ray Beams.

Biases (%)
XRay + 0~10% £+ 10~35% + 35~50%
Hp(10) Hp(0.07) Hp(10) Hp(0.07) Hp(10) Hp(0.07)
W60 6 3 2 4 1 2
W80 4 5 4 3 1 0
w110 4 5 4 3 1 1
Wi50 1 3 8 6 0 0
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