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ABSTRACT

Regulatory Clearance of Radioactive waste

(Waste lubricating 0il) in Nuclear Power Plant

Seong, Mi Ji

Adviser : Prof. Lee, Gyeong Jin, Ph. D.
Department of Nuclear Engineering,
Graduate School of Chosun University

Waste lubricating oil, which is radioactive waste generated from nuclear power
plants, is a lubricant for major equipment of nuclear power plants, and is
incinerated and buried through regulatory clearance because the possibility of
contamination by radioactive materials is low.

For regulatory clearance of radioactive waste, it is proved that the
radioactive concentration is less than or equal to the radionuclide-specific
radioactive concentration prescribed in the Nuclear Safety Act (Tables 1 and 2),
and the estimated individual exposure dose is 10 pSv/yr or less, and the total
exposure dose to the group is less than 1 man - Sv/yr.

For each radionuclide, one mixed sample per drum is collected and analyzed with
a HP-Ge, and the expected exposure dose is evaluated by K-DOSE 60 and RESRAD.
Since this waste oil is easy to handle and dispose of and is free from
contamination by radioactive materials, it is often disposed of through
regulatory clearance. Therefore, it is necessary to carefully examine the
process of regulatory clearance of waste oil and widely use it for self-disposal
of various radioactive wastes. |f this is used for dismantling nuclear power

plants, it will be an eco-friendly waste disposal method that is economical,

free from radioactive contamination, and enhances public trust.
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c-14 | 1.01E-01 1.01E+01 0.01 C-14 | 1.01E-01
Co-60 | 9.586-03 9.58E-01 1.0 Co-60 | 9.586-01
Cs-137| 8.68E-03 8.68E-01 1.0 | Cs-137 | 8.686-01

HS A2 Al 28Hle FHEED0DM TKINS/RR-659, & L SHFI|AIL

g BALHIIE MAHE AMAE HE(2009.1), LHE = HM4E <H

4-6 KMIMZ SAAI HOI2 A2 Z2EH] A>0 JIE HRel 22
+=(>100)E HE&.

S A2 Al Z2EHl= FHMEEDAM TKINS/RR-144, SALEHIDIZ HHID

= OHE(2002.5), LHE = HM5E <H5-3 A2AIH LAIEHEYL A
C

> 0l JIME Cs—137, Co-60 (1.0)2 HEE.

0%
M
=8
M0
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t. DHE Al Contaminated Area & Xt=
EXNGE =0 0.2m2 JAJIS2=2 IHEGIH 2g8XNHGe XN&E, ¢S, ¢H
M2 O30 20| HeHsHC.

M & : 100,760g <+ 0.83g/cm = 0.121m

=0l (Thickness of contaminated Zone) : 0.2 m
C|

CHH X (Area of Contaminated Zone) : 0.121m <+ 0.2m = 0.605m
0.605

U112 -

SLONE= 314 0.439m

Xl 2 (Length Parallel to Aquifer Flow) : 0.439m x 2 = 0.878m

ch. SZEHAOIRLH(DCF) HE
°f S-EF 0l et DCFOIA JtE E=X01 AL EHOI
HHEl= gtel 2HHE WHRII= OCF2 THEAGHH ZOtgt

H 10. &teaelXH(DCF)

= OCF (ICRP72) X Z0CF (ICRP72x2)
Inhalation Ingestion Inhalation Ingestion
H-3 2.60E-07 4.20E-08 5.20E-077" 8.40E-0872
C-14 5.80E-06 5.80E-07 1.16E-05%% 1.16E-06
Co—60 3.10E-05 3.40E-06 6.20E-057% 6.80E-06
Cs—137 3.90E-05 1.30E-05 7.80E-057 2.60E-05

Ol CHAFEERQ! ICRP 72(A& Q1) Class S| DCFY

2) H-3 &0l st JrE Ol CHAFEEHQ! ICRP 72(&¢Ql) f1,
0BT(Organically bound tritium)2l DCFE

=3) C-14 S &0 thsh Jt& ZF0ol ALEENC! ICRP 72(4& Q1) Class S9 DCFY

F4) Co-60 SEO CHSt JtE 240l HAFEEIQ! ICRP 72(A 2!) Class S| DCFY

= =

5) Cs-137 S S0l THEt JtE 2Rl CHAFZEERQ! ICRP 72(4 Q1) Class SO DCFY

_|
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Ot. Evaluation Times
Basic Radiation Dose Limit : 10 pSv/yr
LIHXl= Default Data &&E
Ht. Cover and Contaminated Zone Hydrological Data
SEY 60 cmz Jt&(Cover Depth = 0.6 m)
= 0 XY A(30H) Batel 1.407m M & (Precipitation = 1.407m)
{XI= Default Data H&E
Ab. Saturated Zone & Unsaturated Zone
Default Data H&
Ot. Occupancy
Inhalation rate : 7,400 m/yr
LIHXI= Default Data &&
Xb. Ingestion Pathway, Dietary Data
[8t= &l 20§ HQIXZ(SHL = 00CM LAXZ)]
Fruit, Vegetable, and Grain Consumption : 352.7 kg/yr
Leafy Vegetable Consumption : 100 kg/yr(Code Z=ICHat HE)
Milk Consumption : 63 £ /yr
Meat & Poultry Consumption : 55.1 kg/yr
Fish Consumption : 79.3 kg/yr
Other Sea Food Consumption : 33.4 kg/yr
Soil Ingestion : DAZX %S
Orinking Water Intake : DATIXl LS
Contaminated Fractions : Default Data HEZ&
Xt. Ingestion Pathway, Non-Dietary Data
Livestock Fodder Intake For Meat : 59.32 kg/yr
Livestock Fodder Intake For Milk : 55 kg/yr
Livestock Water Intake For Meat : 6.0 £ /day
Livestock Water Intake For Milk : 4.2 £ /day
Livestock Intake of Soil & : Default Data ®&
Jt. Storage Times before Use Data
Fruits Non-leaf Vegetables and Grain : 14 day
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Leaf Vegetables : 1 day

- Milk 1 day
- Meat : 7 day
Fish : 1 day

- Crustacea and Mol lusks : 1 day
- Well water : Default Data H&
- Surface Water : Default Data H&
Livestock Fodder : 14 day
Et. Radon : DNHAEKX &£S

3) RESRAD Hl&H 21t

Jb. QI 2k (=ICHBL) - 4.843E-01 uSv/y
He &= HEZEOl Mol2eles EH0 JIE AIE

Lb. &St 2F @ 1.864E-05 man-Sv/y

- 20169 128Z Al FRUSE 228" 0 293,036Y

O==Al HA : 510.09 knf
E2HOINE DHE S HA 0 0.067 ki
OIRUGE : 574,479 Ol /ki
ol 1 38.49(Ql)

[l
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eSS
MBS | T 22| 86 wwxx Sy s | Y 84S
W OEEX0A R
B OTHAEHOIA ROl ES 2 on 012 9K LAMZE (uSv/h)
ZX T} : 2018.11.01. = H R oxxn
HZIY 1 G20-10 UpiEiS : 31342 QEII2F 1 2019.04. 11
2m 0= TG @? O%ﬁ/j)' HH 2m 0| =
0.13 0.14 - 0.15 0.14
0.16 0.14 @ ® 0.13 0.15
B-x
.15 0.15 ® @ 0.15 0.15
®
2% 0.14
om 012 0.16

SEAIZH BKG Jt2E I =& JI2E dELUHZ
2018.11.01 11:57 14719 13705 T
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2) SN MLRAS] DAl M 2020-6%, LAEHIIZ2 =8 L KAXN

= JlE&0l 2tet 78, 2020.5.26
2 AMXIE

[HH

3) SRR I=RAIKING), B2 FXELAEA 7HD|
(KINS/RSN1200), 2011

4) S=RREHID I=RIKINS), HAKEHD IZ MMM E CHISEIHKINS/RGN12.08),
2015.8.25.

5) SRR ISRI(KINS), RE X SHS=IIAIE S LAIEHDIE HAIKIE i
(KINS/RR-659), 2019.1

6) SERXIEAHII=RI(KINS), HAIEHDIZS RO IZIHE(KINS/RR-144), 2002.5

7) 10RP 72, Age—dependent Dose to the Members of the Public from intake of

Radionucl ides

8) HOIS22IH(HE M166145, 2019.11.26., Al 2020.5.27)
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