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Studies on Metabolism Models to Evaluate Worker’'s Exposure Dose for
Tritium and Carbon-14 Released in PHWR NPPs
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Abstract

Both tritium and carbon-14 represent the radioactive isotopes that may bring about
internal exposure to the workers for PHWRs. Therefore, it is necessary to obtain detailed
information on the metabolism of tritium and carbon-14 in order to reasonably evaluate
radiation reduction and dose assessment. This study herewith compared with the relevant
information from both domestic and abroad each other, so as to establish a metabolism

model of tritium and carbon-14 in human body for Korean.
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Table 1. Effective Half-lives based on urine bioassay results of Wolsong
NPPs’" workers

i Initial . .
S| 95 el 07 | % o L
(Days) (MBgq/!)

1 A 68 16 8 5.39 0.540 5.06

2 B 60 36 13 9.24 0.463 8.14

3 C 90 40 10 8.57 0.477 9.66

4 D 63 18 7 3.31 0.585 711

5 E 73 17 9 3.50 0.500 6.14

6 F 60 21 5 3.31 0.540 7.99

7 G 62 16 5 3.20 0.429 555

8 H 68 23 6 2.34 0.518 8.42

9 I 67 12 4 4.29 0.108 5.85
10 J 60 26 9 6.90 0.551 6.98
11 K 64 32 11 5.68 0.259 7.21
12 L 72 13 8 2.19 0.681 7.80
13 M 74 27 6 4.08 0.566 9.33
14 N 60 19 6 2.86 0.592 8.48
15 O 63 29 6 6.63 0.459 7.73

Avg.+*1.6450 |7.43+2.22

Table 2. Calculation of dose conversion factors and annual intake limits

for “CO,
Function and Parameters Dose Conversion | £Annual
Retenti Factor Il?lcr)jlet ALI(Bq)
etention — 1
Function | E(keV) | €@r h e(50), Sv Bq (mSv)
, 7.8%107
0.9 6.35x10 ~ 30 .
! ~8x10
ICRP | R(D) jooy | 49.47 1.0
0 e | 2.8+10°
1.0 7.06x10 " 20
~3x10"
4.1x10"
0.9 1.22x10~ Y 50 .
y ~4x10
AT R(D ozl 4947 | 1.0
( ) Canada 148X109
1.0 1.35%<10 " 20
~1.5x10"




(Amount of tritium)/Initial Value

Johnson Model
Parameter Value (d %)
A, =10
A, =0.00011
A 3=0.002
A,=0.0011 HZO' HTO
A5=0.02
A =0.0693
Ay
MogT1 M body
TOBTl Tbody
&, A
A8
Excretion

Figure 1. Balance model for water and tritium intake.
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Figure 2. Retention rate in body water and OBTSs.




Sample-A
Body Water (exclude OBT)
Body Water (include OBT)
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1E-3

1E-4 5
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Figure 3. Retention rate for HTO in body water according to considering
OBTs.
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Figure 4. General model for carbon transport in the human body
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Figure 5. Excretion through urine & breathing and retention in the body

after *CO, intake.
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Figure 6. Comparison of ICRP and Canada for *CO, retention function.



	분과별 논제 및 발표자

