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Table 1. Solution Sheet of Intercomparison Exercise [3-3] on Internal Dose Assessment.
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Table 2. Conditions of Intercomparison Exercise on Internal Dose Assessment.

Hl

@ﬂé#AZﬁ

AMADE Rt 49 HHe] Agwrpal 44 ops
s, v [ S 4%ﬁeﬂ§;

Bioassay measurement Dosimetric parameters
Exerci Nudid Working date & " b
€rcise ucliae . I sorption
handling compound Date | Subject Result ke P AMAD
pathway type
S 1/6 Work .
1-1 Psr ‘/) or . 1/7 Urine 100 Bg/d + 30% Inhalation - @
(SrTiO; handling)
I 1/1 ~ 1/6 Work 1/7 , 100 Bg/d + 30% )
1-2 Sr . . Urine Inhalation - -
(SrTiO5 handling) 1/14 11 Bg/d £ 30%
1/7 100 Bg/d £ 30%
o0.. 1/6 Work / ) o/ S0 )
1-3 Sr . . 1/14 Urine 11 Bg/d £ 30% Inhalation - -
(SrTiO; handling)
12/31 0.89 Bg/d £ 30%
2-1 “Co 1/2 Work 1/5 w.B. " 100 kBq % 20% Inhalation - 1 #m
5 1/5 100 kBq * 20%
22 “co 1/2, 1/6 ~ 12/12 Work W.B, d ’ Inhalation - 1 #m
12/13 30.212 kBq * 20%
1/5 100 kB 20%
23 “Co 1/2 Work /5 W.B, 4 2% alation - -
12/13 30,212 kBq + 20%
11 Nose & [Nose activity is twice as
31 0o 11 Work Mouth |[much as mouth activity ) ) )
1/2
/ W.B. 703 kBq * 20%
11 Nose & [Nose activity is twice as
1/1 Work Mouth |[much as mouth activity
3-2 “co (Co nitrogen compound 12 - - 1 p#m
handling) 12 W.B. 703 kBq + 20%
Urine 9.874 kBq * 30%
1/2 W.B. 703 kBq *+ 20%
1/2 Urine 874 kBq * 30%
33 “Co 1/1 Work / vine 987 0% - - -
1/3 W.B. 390 kBq + 20%
12/17 W.B. 50.4 kBq £ 20%

(a) ~ means that there is no information,

(b) 'W.B.'

means the Whole body.,

Table 3. Simulated True Values of Intake and Dose and Internal Dosimetric Parameters for Intercomparison Exercise on Internal Dose Assessment.

Item

Exercise 1

Exercise 2 Exercise 3

Nuclide

‘)(ISr

60 60

Co Co

Intake date

1/6 (January 6™)

1/2 (January 2" 1/1 (January 1%)

Intake pathway Inhalation Inhalation Inhalation, Ingestion
Absorption type Type S Type S Type S
AMAD 1 pm 1 pum 1 pxm
5 s Inhalation: 3.46 x 10° B
Intake 2.21 x 10° Bq 6.16 x 10° Bq tion: 346 x 10 Bq
Ingestion : 3,57 x 10" Bq
0 Sv
Committed effective . 3 5 msy .
33.1 mSv 17.9 mSv (29.0 mSv by Inhalation,

dose

1.25 mSv by Ingestion)

Compartment model

ICRP-30 Gastrointestinal tract model,

ICRP-66 Respiatory tract model, ICRP-67 Biokinetic model
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Table 4. Solution® by Participant to the Intercomparison Exercise on Internal Dose Assessment. (Unit: mSv)

Exercise
B 11 1-2 1-3 2-1 2-2 23 3-1 3-2 3-3
Participant
P-1 9.54 17.3 11.2 5.91 17.7 4,68 3.36 30,1 26.6
P-2 0.183 9.55 9.55 5.92 11.5 17.9 3.36 30.0 33.2
No No No _
P-3 5.92 17.8 4,75 10.3 7.05 10.4
answer answer answer
P-4 9,54 11.0 11.0 5.91 7.96 4.76 3.47 30.0 10.4
P-5 9,54 15.5 30.8 5.92 10.1 19.1 7.51 93.7 56.4
5 2
P-6 5.5 06 0.132 5.92 6.77 25.9 13.7 23.3 43.3
x10 x10
p-7 9.51 15.4 31.2 5.91 6.03 19.1 7.91 93.7 93.7
Best Sol,"” 9.53 33.1 33.1 5.91 11.6 17.9 7.36 30.3 30.0

(a) Evaluated committed effective dose

(b) The best solution based on the conditions of the intercomparison exercise in this study
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Table 5. Statistical Evaluations of the Results between Participants.
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712 -3 A 100 thet &S 71AISHA| ek BAIR
Al 110l ek B o= 65¢] F7iAt g@ebgt o]-g3h i),
A kgt theh emEHAle] BlES (A
2-119] ZS-ollgt 0%o) AL, A EAe] Aol 44 ~
80%2] WS Hrh. w3tk ZF FAE A7l gotel 7)
stgatol didt Zk 7+ vk g@etel Adiv] BEEse
5.75%107 ~ 9.812 UElton] ojd Ajn|E 2t &
A 2 A7pE R a9 19 ek oleb o] H7t
Azte] BE o7} 2 AL P2 & P-6 A7} [EA
1ellA 017 SrTios hghEol tigh 53 us 483t
A 3, FrYHE me2s 499 IcrRp7) Ause F
FHHE F83107] ol S Aog, ols} Ay
Toke AQA7l Aol BEAl 1-1], A 1-2) 2 [EA]
1-319] 7|5k to] Z+2; 9,53, 14.6 2 18.5 mSvo|alL,
NetEFAAE 47 1, 1.22 2 1.810]e}. 1 Ay} 7}
A ZA71A @ete] 718k el gk 2 @Ak @ete
AiE] BEXE= 0,216 ~ 3,122 YeRY Athe] X 2o
7} 433 Fragicy, a2 F ol IAEAZE Rggh A

By} dsn|md] As Usr B EAo) st
A7HAE o] 1stEatel vigh Zh FrbAk @ete] Adin)
B¥7} 0241 ~ 5.150]3, “Co B EAl U3ty
0.546 ~ 1.89Q1 A& AL u} 9ok, & 49] 49
getoll digh 7l ©@ete] 7IetEte] vlE & 5o el
dck, A4 21 & A 319] %ol 61 ~ 108%2] +
g BYouy, A 119 A9ddl= 10 ~ 26%e] X5
Bk, ohek, koA AAFEE npe}l o] FviAl p2 &
P-69] Z5H PrHAFAE A9t 44 ~ 100%°] FEE
Bk,

Exercise
Hem 11 1-2 1-3 2-1 2-2 23 3-1 3-2 33
Number of Participant 6 6 6 7 7 7 7 7 7
Geometric Mean™ 0.972 3.10 7.28 5.92 10.3 10.9 6.14 32.6 30.0
Geometric Standard Deviation 53.7 36.3 7.65 1.00 1.54 2.20 1.80 2.42 2.29
Arithmetic Mean® 6.39 11.5 15.6 5.92 11.1 13.7 7.09 44,0 39.1
Arithmetic Standard Deviation 4.88 6.34 12.6 Dlzi 4.90 8.81 4.00 34.9 29.3
X
Coefficient of
V"? :“?A;; A 76% 55% 80% 0% 44% 64% 56% 79% 75%
ariaton O
. 5. 2.06
Minimum® 559 0 0.132 5.91 6.03 4.68 3.36 7.0 10.4
x10 x10
Maximum® 9.54 17.3 31.2 5.92 17.8 25.9 13.7 93.7 93.7
GM / Best Sol, 10% 9% 22% 100% 88% 61% 83% 108% 100%

(a) Evaluated committed effective dose (unit : mSv)

(b) Ratio of geometric mean value resulted from participant solutions to the best solution by this study
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Fig. 1. Ratio of each solution to the geometric mean from all participant solutions.
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Intercomparison Exercise on Internal Dose Assessment in Korea

Jong-Il Lee, Jang-Lyul Kim, and Bong-Hwan Kim
Korea Atomic Energy Research Institute

Abstract - The intercomparison exercise on internal dose assessment has been carried out for the purpose of the evaluation for
harmonization of internal dosimetry between the nuclear-related institutes in Korea. The exercises of 9 items on internal dose
assessment have been developed for the unknown internal dosimetric parameters such as the intake pathway, absorption type, AMAD,
and intake time of a radionuclide. Solutions to these exercises were reported by 7 participants from 5 institutes. The range of the ratio
between the individual values and the geometric mean value of the evaluated doses for the exercises was 5.75x10-4 ~ 9.81. But without

the extreme partial solution, the range of the ratio was 0.216 ~ 3.12.

Keywords : internal dose assessment, intercomparison, harmonization, dosimetric parameters
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