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Safety assessment for Clearance of Radioactive metal wastes

from nuclear facility
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Abstract

Safety assessments for clearance of H-beam and valves, main radioactive metal
wastes in gori nuclear power plants, were carried out to derivate a decontamination
factor for satisfying the dose limits of clearance level(Maximum individual dose : 10 u
Sv/y, collective dose : 1 man - Sv/y) in korea. maximum individual dose and
collective dose were evaluated by internal dose conversion factor which based on the
concep of effective dose in ICRP publication 60.

The results of maximum individual dose and collective dose is 139 WSV per year
and 0.166 man - Sv per year about H-beam, and 158 USv per year and 0.468 man - Sv



per vear about valves respectively. Demand decontamination factor satisfied with,
which is respectively more than 139 and 15.8 for satisfying clearance level.

1.4 2

A=A ] wg7gte] 2 Ao A = | Aol 7hs FX 3 A EA
sz AN el wEuvlEe] BT ol sl meh dA 29l o]
18371l &3ar 2719 o] A Tl glew by $9l Ao v d gvh Sobskd
Aol Aal B et fEste] vkl Fuy]Ee] WA glo 5 Az
Hek glo] Adste] Rl shal o= Aotk 1y ols &V IwE BT V=
2 AT ool ohHrR ofF AAESAY AZEste] AL o]52 d= Al
= 8.3t}
°l& S FEAVE AEEe] mE AAAE HAAdHIE T A9 Hodw
Aol g ol ol W E AR RS Uleke] wE gtAlsAl VEE wEEE 9

oAdFoaEs g EdR 09" mEowte] H-Wy ¥HF 59 Add AHArES

L3 = HARA A 988 ANLe EDA(Enviromental Assessment
Division Argonne National Laboratory)”} 7§43 RESRAD-RECYCLE CodeZ A}-&3}¢
H7Lesivk. L8y RESRAD-RECYCLES ICRP Pub. 26[1]e] 7% TEDEZ 7]|&=°
2 559759 A A uE 5 EUAA TS FUEIES AdEHdenz 9l A
Holl 213k ¥ = HEEgaelx= EPA FGR No. 11(1988)[2]0ll A4 A1 A3+ gke- =) &) &}
I 9y E M#Eskie A= EPA FGR No. 12 (1993)[3]10] AIA1E g8 AF&3Fa gl
e, 7R aiA] 2001-305 9] ARAI AR A A [4][5]9] AHglel wigk 10 uSv/y ek
FAkel gk 1 man - Sv/y= 53 F3 FIFg ek T FEML6lgtoln= 2L A
ToAE FEHEAVE AAHE obAA F7hA ICRP Pub. 72[7]19) W32 M 2Fgkikol #)
o EPA FGR No. 11 d#zgHilxte] ¥AAddEE wxvE o83 HA 3
RESRAD-RECYCLE Coded] WlF-3t¥-g& FAS A3z s A48do=zn F&
T3 2 A s AHSF TE5H 7= AA
FAE A7) fE 8T EHE AAJAAE

’
Vs o

2
il
d

2.1 484 I=(RESRAD-RECYCLE Ver.3.02)
RESRAD-RECYCLE S=i= wabd #423gle] 484 2 gved 2
ARgom obrlE FA NF Aw 2 NS AN 8 A8,



e 2 7 A w5 Ve 7 19965 2001 7h%] 2 H-beam 11.7 =2 2
B 288 Eol wistel &9 “Codt YMn & I FoR AAAE IHA HE F

Table 1. Inventory of Radioactive metal wastes in kori—2 nuclear

power plants

TE5H7) & H-beam Valves
Hrle A 11.7 Ton 28.8 Ton
I IF Co 1 247 “Co 1 2.82
2 % (Bg/em’) “Mn ¢ 0.13 “Mn @ 018
A 12 (SEP) 12} (CV/AB)
A4 A7) 2" A =%
g 0.02 mSv/h 0.06 mSv/h
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Table 2. The Exposure Pathway for the Metal Recycling

1. A Conceptual Flow Chart of the Metal Recycling Process
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Table. 3 Dose Conversion Factor of Radionuclide hy Worker

A F S AAACRP-26) A &HAF 1 AHICRP-72)

4 = 877
A4 £ A4 9
%Co 5.27x10" 7.28x10°7  591x10°%  25x107° 1.7x10°®
*Mn 8.56x10 7.48x107°  181x10°  71x10°  1.2x107°

Table. 4 Dose Conversion Factor of Radionuclide by Public

A F S AAACRP-26) A &HAF 1 AHICRP-72)

3 = uk7+7]

- o 44 £9 e 59
o 5.27x10° 7.28x10°7  591x10°  6.8x10™ 6.2x10°®
*Mn 8.56x10 7.48x10°  1.81x107  1.42x10°  3.0x107°
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Table 5. Comparision of Overall Impact from Recycling Scenario
ICRP Pub. 60
ICRP Pub. 26
vZ A=z | (EPA FGR No. 11) A A
(5 Fgabel A ) (551 9)
H-beam V/V H-beam V/V H-beam V/V
2}d 2} 1.51x107° | 426x107° | 1.51x10° | 4.25x10° | 1.51x107° | 4.25%10™
Zon) A AAE] 164x1070 | 461x1071 | 1.64x107" | 461x107" | 1.64x107" | 4.61x107"
TF A 221x107% | 648x107° | 2.21x107° | 647x107° | 2.21x10° | 6.48x107
F3 9Z | 1.25x10°% | 351x10° | 1.25%x10°% | 351x10°% | 1.25%x10°% | 351x10°®
%:}%ﬁ%]: -1 -1 -1 -1 -1 -1
1.66x10°7" | 4.68x10°" | 1.66x10°" | 4.68x10°" | 1.66x107" | 4.68%10
(man * Sv/y)
X o] Al 2k
AN 139 158 139 158 139 158
USv/y)
27AANA [ 139 o4 | 158 o)A | 139 o] | 15.8 o4 | 13.9 o] | 15.8 o]
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Table 6. Comparison of Internal Exposure Dose by Nuclides
H-beam
SOCO 54Mn
Nuclides
ICRP-26 ICRP-60 ICRP-26 ICRP-60

Internal _ _ _ .

T A s® | M4 | 5§ | 49 | 5% | 4A | 5%
Pathway

2 Al 2.44x107°1.74x1074]8.39%10 *|4.99%x10°[1.51x107°|4.21x10 7| 1.43x10°|2.79x10 "7

Zn) A 11.38%107] 0.00x10" |5.07x10 7] 0.00x10° | 2.69x10°| 0.00x10° [1.33%10°| 0.00x10"

R
SOCO 54Mn
Nuclide
ICRP-26 ICRP-60 ICRP-26 ICRP-60

Internal _ _ _ .

N E =S E - S E S E
Pathway

Al 6.87x107°4.87x1074]2.36x10 % 1.40x10*|5.15x107°|1.43x10 ®|4.89%x10™°9.51x10 "

28] A [1.57x107] 0.00x10° |5.77x10 7] 0.00x10° |3.73x107°| 0.00x10° [1.84x10°| 0.00x10"
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Fig. 3. Plot of the estimated radiation doses and dose fractions attributed to various
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