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The Assessment of Exposure Dose of Radiation Workers for
Decommissioning Waste in the Radioactive Waste Inspection Building
of Low and Intermediate-Level Radioactive Waste Disposal Facility
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The Korea Radioactive Waste Agency plans to expand the storage capacity of radioactive waste by constructing a radioactive waste in-
specting building to solve the problem of the lack of inspection space and drum-handling space in the radioactive waste receipt and storage
building for the first-stage disposal facility. In this study, the exposure doses of radiation workers that handle new disposal containers for
decommissioning waste in the storage areas of the radioactive waste inspecting building were calculated using the Monte Carlo N-particle
transport code. The annual collective dose was calculated as a total of 84.8 man-mSv for 304 new disposal containers and an estimated
annual 306 working hours for the radiation work. When the 304 new disposal containers (small/medium type) were stored in the storage
areas, it was found that 25 radiation workers should be involved in acceptance/disposal inspection, and the estimated exposure dose per
worker was calculated as an average annual value of 3.39 mSv. When the radiation workers handle the small containers in high-radiation
dose areas, the small containers should be shielded further by increasing the concrete liner thickness to improve the work efficiency and
radiation safety of the radiation workers. The results of this study will be useful in establishing the optimal radiation working conditions

for radiation workers using the source term and characteristics of decommissioning waste based on actual measurements.

Keywords: Low and intermediate-level radioactive waste, Decommissioning waste, Package/disposal container, Radioactive
waste inspecting building, Radiation worker, Exposure dose
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Table 1. Main radiation work and detailed work items

Work Detailed work items Time (min/drum)
Receipt Unloading and loading of the transport containers 10
Moving and opening of the transport containers 10
Draw off the drums from the transport containers 20
Visual inspection 5
Acceptance inspection Acceptance inspection -
Loading of the drums to the palette (4 drums/palette) 5
4-stage loading of the palette 10
Moving of the drums (4 drums/palette) 5
Disposal inspection Visual and sample inspection 5
2-stage loading of the palette 5
Loading of the drums in the disposal containers 50
Loading of the disposal containers to truck 15
Disposal Moving of the disposal containers 10
Silo disposal 25

%) 8 &3, £uhg7] 7, Lukg7) oA
o ahe], W Sukg) QA L

o= H*H LHOW Wzt ol
20 mSv -y 275 1@}71 3}l J—wm AR &
F= A AA A dFS Agste] el Foltt, dA s
AR B 2o 7]15S 4 mSv-y! (51d7F 20 mSv) o]slo]th
[4]. Table 12 A ZdolA] F8)5l= WAFAZ o) sk
g Ae] HE2AF BeE A AR FQFE 2
AREe ReAFTE Wi Q15 5L AR A3t 2] vl gl o}
2 A B AFehe 47] s Ak ol DAzt
£ 2% 3 5 AYBAAe) ol RS EETH50
2 AFddM s wEEARE U dApd el
AT oA ek 2 1eistsict. webA Table 19] F8

JINFCWT Vol.18 No.2(E] pp.317-325, August 2020

WA T Qe AAtel MRAHAARE st A7
2k, FAd &7l g A&7 o IALT (2 H) e AE,
17, 23l 5o 2Ads et AdSARAE 238t
FYshe AR 2ol digt A H7HE ST 8.
Table 12] ZFGAITF2 200 L =7 7|Fo]H Alﬁ 7Nek Z=0]
& A2E871e0 ek 2FGAIRES AA] ARE- 2 P2 2-4F
/719 FHHE 28] 1012/87]5 H-8-3kSt.

2.2 3A FAHE 7 E AE ALV 2 A9F

A 1A AZAE oA AR L Sl AE-8 7= 200
L= 167H 320 L= i E SOl B2 5 A= A 2

B E F 79 HIC 98 Z32E §7] 3 2HZE A7HA
ZET R 3}"7 ek 2k AA 1, 29 z{lﬂr/\w =
A AR e R £ A B ozt SR) AL
Ae71EE arefsof dh. AR Y &712= 320 L, EEll

87, HICR7], &3 C1/C2/C48 23 ELY], 18]d
¥ ZI8|ERY], 1el4-Pack EFEE7], PCHICEY] 5

o] JHYl, A 2eHA] AEAEL 200 L & EHo 7 A&

319



Rin-Ah Kim et al. : The Assessment of Exposure Dose of Radiation Workers for Decommissioning Waste in the Radioactive Waste Inspection
Building of Low and Intermediate-Level Radioactive Waste Disposal Facility

(a) Small type
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(b) Medium type

Fig. 2. Concept of disposal containers.

Table 2. Disposal container targeted for decommissioning radioactive waste

. Specific radioactivity Radioactivity
Type Size (mm) Contents (Max. Bq'g") (Max. Bq) Use
Small 1460x1460%950 RV/RVI 6.20x10° 7.19x10" Packaging, disposal
Packaging,
Medium 1600x3400x1200 Metal 7.94x10? 2.70x10'° transport,
disposal
A3 Ao A% 35 ond 2F] TjFol] 58 AAEe ] 2

| =] o] HE87]7} §l7] el Ftol
A oheket Y48 7HA= Sl A A 71 B o] B4 A8
Al el 54, 9 Hold B AEetddE arelst] sjA
AHH 715 thAd At AE-&71E i Folnt

2 AT AA A AR E 2, 29 A
&7 N 717 AA oA A F<l sA] A 7
g A A REE71(QD) F AFAPo| =, FPAM| = F
o] &71(Fig. 2)& AAsIAHI0. £2F87]= B +%F
ZEA 9k 2 A AEAPE W A iske 871 5 A date] Al
17} 7} 2 RV/RVI 7] & 2 z%&/ﬂ% 73%%7101Dﬂ,
71 WA ol M B Ao
g /20252 73%%714. Table 201]/‘1 e
3871 thet dA&-o] vreht et

2887 = A3 17 mm, &8 4 mm T8 &8V
S E 2holy 49 mm A}H 7} A8 H AT, £F=9] 58
A ZFL 15 tonS 2 RV/RVI #H 7] &S £7] W 100% 2]
AAS w] TAEL 133 tonC. 2 HAFHS vkEsit), =
3t 3] & A A|F%o] 35 ton¢] T L7+ 6 mm FA9 &
&7)oltt, F&5A71ES 100% AAYS o, TF=2] 3&

—

NoofN N o Hu o
oflt
oto
of\

i‘iﬂﬂﬂ

N

]
]

320

Z9E kY FE971%-S 87 U 100% A A5

ARG PAFEARL AR BHOE EEsol
ERNEEE R R ARE BT AR R
o7 uhol AHA G710 2R 7F5s Hef Ap ol
Aot olu) AE87] 9% WAILE BolA 2]

FAke) BB 57k A T s P EE b

2 3o A5 Al Felslolol & 14744 B A% 2
o2 AP B HAE Ggol Fnle Wkl BE A%

I A & WrEshe AR Fol of gk AR A dFFe areet
2| ekttt wpehr] F&u 7] ES TAEHE WA ZE(GIM,
“Fe, “Co, WCs) & 7ulA w3 8 £9] “Covt Z A 51 43t
S 788k, “Co2 13] B3 A] 1.172 MeVe} 1.332 MeV
«l T 7}7<l AN A e & 100% BE3tH o] & ale{ste] W
T AEE 14%*6 At 2887 /AL A
EgE AF7IE BHEAPIEE ] 10 mSv-h?
Sl “Cog] JJT:H l‘f‘ }%OJ 6.20x10° Bq-g',

11, 5 F& 7.19x10"° Bqe

LT £ A&st=

JINFCWT Vol. 18 No.2(E] pp.317-325, August 2020



Rin-Ah Kim et al. : The Assessment of Exposure Dose of Radiation Workers for Decommissioning Waste in the Radioactive Waste Inspection
Building of Low and Intermediate-Level Radioactive Waste Disposal Facility

Storage

Storage  preaqr

Storage Area I

Disposal Area I

Inspection Area

<

Fig. 3. MCNP modeling of the radioactive waste inspecting building.

] Small container
Il Medium container
Ml Radiation-worker

Fig. 4. Plan view of the placement of disposal container
in the radioactive waste inspecting building.

U

(a) Small type (b) Medium type
Fig. 5. MCNP modeling of disposal containers.

Table 3. Max. Capacity of containers in the radiation management area
of the radioactive waste inspecting building

Location Type' of Array Tota]
container capacity
Small type 4x2x2 16
Inspection area )
Medium type 8x4x2 64
Storage area I Medium type 8x3x2 48
Storage area II Medium type 8x3x2 48
Storage area II Medium type 8x8x2 128
Total 304
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Table 4. The calculation result of the exposure dose rate (mSv-h™') in the waste storage area of the radioactive waste inspecting building

Location Type of container Exposure dose rate (mSv-h')
. Small type 1.94
Inspection area Medium type 021
Storage area I Medium type 0.11
Storage area Il Medium type 0.11
Storage area Il Medium type 0.21

Table 5. The calculation result of work time per detailed work items

Total time (h)
Work Detailed work items . Time . Inspection area Storage area I  Storage area I Storage area II
(min/container)
Small type Medium type  Medium type  Medium type  Medium type
. . 1.3
Moving and opening of the 10 (transport 10.7 8 8 213
transport containers .
containers 8 ea)
Draw off the package/disposal 2.7
containers from the transport 20 (transport - - - -
Acceptance containers containers 8 ea)
inspection Visual inspection 10 27 10.7 8 8 213
Acceptance inspection - - - - - -
2-stage loading 10 2.7 10.7 8 8 213
Moving of the empty container - - - - - -
Subtotal 9.4 32.1 24 24 63.9
Moving of the containers 10 2.7 10.7 8 8 213
.D15pos.al Visual and sample inspection 10 2.7 10.7 8 8 213
nspection
2-stage loading 10 2.7 10.7 8 8 213
Subtotal 8.1 32.1 24 24 63.9
Total 17.5 64.2 48 43 127.8
A AR L AT T 011 msvh' 7 e ko]t 3dz AAE A4m I, T eolH AEAA: 7}
AEAGES BT AN ABAFEL AGTAE A AL AT welh 4D MONP T 5AH 3
A 871 MG} e 8719 Tipoll S derh A HAT oA AAIsh= d et 5% minte] gro g AlLhdnt
BANT, AR, T, WelH el 87]e] Al WA % o AzAe SHelstdrhis),
APdE o2 Brp 7} 433,95 m?, 325.07 m?, 325.07 m?, Table 53 218 X387 30470 o] &k A7 2 A
809.48 m’o| ZAFAARE A E &9 7kl F APEE T AQARES S Adelnt. ARt
A Sl fA gL 7HgeE e, 53] R8T i kR AR ARt A%F T 2P AR °F 30554130 = 4t
dol7k 8= AR | AL Wollx »FdgFe] 71 A,  ZHJH. AZHA Aol 28871 1670(=F 8718
322 JNFCWT Vol. 18 No.2[E] pp.317-325, August 2020



Rin-Ah Kim et al. : The Assessment of Exposure Dose of Radiation Workers for Decommissioning Waste in the Radioactive Waste Inspection
Building of Low and Intermediate-Level Radioactive Waste Disposal Facility

Table 6. The calculation result of work input per year and personal exposure dose (mSv-y™)

Exposure dose (mSv-y™)

Work Detailed work items Inspection area

Storage area I Storage area I Storage area II

Group  Number of Person
(man-mSv) workers  (mSv)

small type Medium type Medium type Medium type Medium type

Moving and opening of the

. 2.52 225 0.88 0.88 4.47 11 3 3.67
transport containers
Draw off the package/
disposal containers from 5.24 - - - - 5.24 2 2.62
the transport containers
Acceptance
inspection Visual inspection 5.24 2.25 0.88 0.88 447 13.72 4 343
Acceptance inspection - - - - - - - -
2-stage loading 5.24 2.25 0.88 0.88 447 13.72 4 343
Moving of the empty ) ) ) i ) ) ) i
container
Subtotal 18.24 6.74 2.64 2.64 13.42 43.68 13 -
Moving of the containers 5.24 2.25 0.88 0.88 4.47 13.72 4 3.43
Disposal - Visual and sample 524 225 0.88 0.88 447 13.72 4 343
inspection inspection ' ’ ' ' ’ ' '
2-stage loading 5.24 2.25 0.88 0.88 447 13.72 4 343
Subtotal 15.71 6.74 2.64 2.64 13.42 41.15 12 -
Total 33.95 13.48 5.28 5.28 26.84 84.83 25 3.39
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(b) Concrete liner 200 mm

(a) Concrete liner 100 mm

Fig. 6. MCNP modeling of the small container according to the thick-
ness of the concrete liner.
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Table 7. Exposure dose rate (mSv-h') according to the thickness of the concrete liner of the small container in the inspection area

Location

Concrete liner (mm)

Exposure dose rate (mSv-h')

Inspection area

1.94
0.25
0.038

Table 8. Exposure dose (man-mSv-y™) according to the thickness of the concrete liner of the small container in the inspection area

Exposure dose rate (mSv-y™)

Work Acceptance inspection Disposal inspection Total
or
. ) . (man-mSv)
Movmg and Withdrawn . Vlsua_l 2-sta_ge Moving Vlsu_al and §ample 2-stgge
opening inspection loading inspection loading
49 2.52 5.24 5.24 5.24 5.24 5.24 5.24 33.95
conerete liner ), 0.33 0.68 0.68 0.68 0.68 0.68 0.68 438
(mm)
200 0.05 0.10 0.10 0.10 0.10 0.10 0.10 0.67
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