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Abstract

The exposure dose form recycling of a large amount of the steel scrap from the
KRR-1&2 decommissioning activities was evaluated, and also the clearance level(draft)
was derived. The maximum individual dose and collective dose were evaluated by
modifying internal dose conversion factor which was based on the concept of effective
dose in ICRP 60, applied to the RESRAD-RECYCLE ver 3.06 computing code, IAEA
Safety Series 111-P-1.1 and NUREG-1640 as the assessment tool. The result of
assessment for individual dose and collective dose is 23.9 uSv per year and 0.11 man -
Sv per year respectively. The clearance levels were ultimately determined by
extracting the most conservative value form the results of the generic assessment and
specific assessment methodologies. The result of clearance level for radionuclides(Co®,
Cs™) is less than 1.14x10! Bg/g to comply with the clearance criterion(maximum
individual dose : 10 nSv per year, collective dose : 1 man - Sv per year) provided for
Korea Atomic Energy Act and relevant regulations.
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Fig. 1. A Conceptual Diagram of the Recycling Process.
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Table 1. RESRAD-RECYCLE Scenario Applicable to Steel Scrap.

AREVA e e FCCES EEET L e e EELE
FEECE! 0 A o
R XY HeF A7 0 ARESE EeaR 0
ECER 0 e BAZRZ YR o
DA 0 FAFHAA o
FAZAFA 0 3% o
2g2 o B/ o
A3tz 7 NAET 0
82384 0 A5} o
EAqH7) AR
A7} L& EEECE z 28] A W/RE X
AAFZ 0 AT T 0
A AT o
i%gi’;}' o Ea}f’]*ﬂ o
L ECCE) 0 sE7A x
e 2AFAR 0 ESEY o
i ECERE: o 2o AE@AD) o
SRR o AE(EY) o
27173 FAAZR 0 EL o
ZAAZA 0 AR BEL] x
) #AAFA 0 Ag& 7887 x
A3 29937 . Aol g 2] 0
2 a7 AAHE gz 42 ¥ ANNRAR FAANSES A¥E AdgPe

& MDA °j3she tid e g XEd oAt
4208 04 Ba/ge A E&3td Hrhsigd

A2 1237 HAAZAA EASHE I
9 42 8519 m (¢F 700 Ton)2o & <33}
2 g A £4#3AFAAN F2 HAEHE
HEL Co¥, Cs¥olt}. 21314 oy FA &
AA, ¢FvFE, 78 F 98 A F&EF
7t EH 3o ’-ﬂ?‘“ b g es HAF
7] $18) 100 Ton® HAAZ 7}A3sHct. =3
o] IAEA Safety Series 111-P-1.1¢14 =
At e 99 WAs ¥ Z(Bog) IF
2Abd &3 RESRAD- RECYCLE A3 =9
A3gtg vjudr] o)t

fl

3. J7hEy

RESRAD-RECYCLE AM}ZE=g o] §3he]

d dg AAMAE PR E A ICRP
60(199D) A AA st e FERAZFS g
€ =938 Frlso. WEAFe] Fg 5
¥ AH sy FEAS F$ ICRP 72
o AFEAAAE Hgstgden, At H
T ¥ TE AFFAAAY AolE RAFY
918 ICRP 729 AF@AAzzke] 298 =

FF MFHA disty HEsAd SFA A

AR AE ICRP 689 A8t ¢ =te)
39S 5 19l AMAD(Active Median Aerodynamic
Diameter) 4AH271& AH&3t9 o0, gulkdled of
M 1 p9 AMAD UA7|E, 58 Parameter
= A wizdrld] wkel F(Fast), M(Moderator),
S(Slow)#s 22 A4k QF o F o] A
RESRAD-RECYCLE A4tz zeolr AAjzlx
1= EPA FGR No. 12(1993)& U2 &4
stq et [4]

_64_



A Study on the Clearance Level(draft) for the Steel Scrap from:--

IAEA Safety Series 111-P-1.1& WAIAHE
Ao AL 2L AL ALE F de
ABAZIES NEE7] 4% THES AA s
3 gtk A7 BaMAM AAE g2 R,
F4, 438 € EE5CPume)d dF FILF
HEAF & 533 2dE AR AN
A ¥ B3A9 Appendix MoAA A8t
3 e 1 Ba/gdl = 10089 A E9
ANGLHgAN A AF wWE Z+ A
HEZAFE AAEE Jde #el T 23
€ BUdE FAsAL, o ZAE vgoR
g & AV g Vg ® AF A%
ARAFE7|EE EE3}JAT. £ =AM
Aot 2 ZAE vF o2 100 Tond WAL
4 AAAZIES AgLde B £2€ ¥
Zu Al F S vt o g Az AN FIE(10
uSv/y)g d9A & HAHEEEE Tty
TAHAFTEE =&3dd. &8 o|g8A 2
A &S SEE T4 Edz 4
He d3 Jed® @otdae Ad 43
Fe=(l man - Sv/y)E [ ¢
Akl @9l ICRP 2694 A|A]stz
&2 A FFH(Effective Dose Equivalent)
A {78k lrh6]

NUREG-16402 US NRCH H¥HAZ &
A HFo dig FAHATEE &3V 4
3 AFAIAZ SAIC(Science Application
International Corporation)ol A 19994 ¥7t5
At dutsg 7Hek Y £(Generic Approach)® Al
25 7k 2(Specific  Approach)® %38t
Z Aveled o gEFMEE Hrksidth
471 BaAMNE HAEEDY QgL F
Yate Aol g FANATEE =%
3t7] A% HFd AFAA (Dose Factor)&
AAR o™, ABA} X Hdgte] HE
S W [ohe] FHAAHA FAAHe] e MF
S t¥ste ez 4 =AY NUREG-1640
(1999)ell A= 277k Alvte] 2.9 857 A F e

£

yo M8
o *

lo

2

ol

& HEIPAAFES AT F digjAe F
H &AM 3 (Total Effective Dose Equivalents)
o2 Hristn ¢glen, NUREG-1640(2003)°l
A 307FR Aviesl 11570 go] oid
s ZuAbd#& ICRP 60(1991)8] HaAS
(Effective Dose) % ICRP 26(1977)8] #&A
o} 2k (Effective Dose Equivalents)Z %713}
3 Qo [7-8]

Clearance level = Dose criterion + Dose Factor

V)

Clearance level = TANAFE 7I1E£%
(Ba/g or Bqg/cr)
Dose criterion = A3F /|AAZFFE (10uSv/y)
Dose Factor = NUREG-1640914 AAstz gle
B A2 (uSv/y per Ba/g)

T BiAdXAe 4 #Fod wE HdFAR
(Dose Factor)& WHEAIFHAAN AHed ¢
FEHQoE WM EHeEE=(1 Bg/g or 1
Bg/cr)E 71F22 AAFH(Critical Group)
of izt AAZT Ut olFHF MFARZE
vlgoz $§ A(1)E o83ty IZYALF
9 FAHATEE 4 YFEZ =S A

ZaZA[5]e ARG “GAFHIE A
A 838 MY RINAANE AL A2 E
o2 {88 F Je FANAVIETEY
EES A% 47E FHRAGT. 7] B
oA RESRAD-RECYCLE A4t:= H&A]
H&7ies 1A A 2001-23 EXE 3904 A
Alg 7IAd 22 dig wE@rEE &
=3 w A= v} 2= IAEA Safety Series
No. 1159} Table O-VIie}l AAIE 174 o]4
Az ol i DCF(Dose Conversion Factor)
oA 71 BaAHd dAIgHd sdEe
#el 2818 ZEFH AAN HEIgeoy, B
=EoAME ICRP 609A AAEx gle F &

_65_



J .Kor. Rad. Waste Soc.

AFe Jfdor FrpsAoh. =3 4] 21
Mele FAEHNEY AYE, 27, WH
5 oY wdd disty FANATEE =
Z3td o, g AFAEE HrMd YR
437 g1 9x FuAs2 AAt2 A
t} £ =FdAxE F7HA NURGE-1640 (2003)
& E7Hoz mEER, AT wg st
do. 28y § B2axe B =89 H33A
4 AEE FAHNATE A & AoJE
BolA &gttt

m 33 32 23

A7 12 57 AAFHNN 2AHE F
£A7)2 £ AR A8 Hee
+ A% dsled RESRAD-RECYCLE A4t
FEE o]gad] YRHIBAAAE FH5HA

Vol2(1). p.6i-67, March 2004

, YA ¥leE 273 (Default Parameter)

a2 #8319 BrhstAth e ZAA
g g JTAMEIQl IAEA Safety-Series
111-P-1.1 ¥ NUREG-1640% dl¥ o2 o4
HEFANNTFE Frkstd 21 AR ¥ Esy
Table 29 A3t}

#7473 NUREG-1640(1999)71 713 H+3
¢l 279F RoFon IAEA Safety Series
111-P-1.1, RESRAD-RECYCLE ¥ NUREG-
1640(2003)2 H|=3 AR E RAFIUL. IHF
AAAREEEEAE A U IAFHHAA
g3t de FEAFY MdS 835t ot
3 NUREG-1640(2003)¢} RESRAD-RECYCLE
AMIAE JlEo 2 vudty X3 A9
EdZ AAXESEEYE =&t Table 3
o AA st

to ki

Table 2. The exposure dose for recvcling of steel scrap.
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Table 3. Calculated clearance level for recvcling of steel scrap.
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