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A Study on the Shielding Analysis in Vitrification Facility of Low—and
Intermediate Level Radioactive Wastes
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Abstract

The usefulness of vitrification technology for low—- and intermediate— level radioactive
wastes was demonstrated because of high volume reduction, mechanical and chemical stability
of final waste forms. Thus, a construction of the commercial vitrification plant is currently
promoted. Due to the high radiation level of the waste, shielding analysis has to be carried
out for safe design in a vitrification facility. Because there has been no experience in the
construction and operation of the vitrification facility in Korea, in this study, in order to get
some information for help the detailed design and plan for operation in vitrification facility,
shielding analysis for each facility in pilot plant is carried out by using source term from
established study. For the selection of the shielding material, concrete was chosen compared to

the lead because of economic advantage, weight consideration, and thermal resistance.
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9 F W1 W2
H-3 2.17E+ 06 1.37E+ 06
C-14 9.47E+ 05 5.99E+ 05
Cs-134 3.67E+06 1.33E+08
Cs-137 5.44E+ 06 7.83E+ 08
Sr-89 1.17E+04 9.47E+03
Sr-90 1.06E+ 04 1.49E+ 06
Y-91 1.02E+ 03 6.44E+ 02
Zr-95 3.25E+ 04 4.22E+ 04
Nb-95 2.45E+ 04 1.58E+ 04
Ru-103 6.16E+ 05 4.11E+05
Ru-106 7.69E+ 06 8.79E+ 08
Ag-110m 1.11E+05 5.99E+ 06
Te-129m 1.55E+ 04 1.95E+03
Ce-141 1.22E+ 04 7.82E+ 03
Ce-144 3.40E+ 05 2.38E+ 07
Cr-51 2.53E+05 1.60E+05
Mn-54 7.16E+05 1.60E+ 06
Fe-55 1.03E+05 4.69E+ 06
Fe-59 2.47E+ 04 1.58E+ 04
Co-57 2.89E+05 1.83E+05
Co-58 2.36E+ 06 1.53E+06
Co-60 3.51E+06 5.87E+ 06
7Zn-65 1.19E+ 05 2.33E+ 06
Ni-63 3.39E+ 06 2.14E+ 06
Al 3.19E+ 07 1.85E+ 09
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E°] HopperZ #E CCMoz FdHo A HolAH, o TS = wi7]AE°] HIFE T3
W&o A "o (1]

frElst AF AW AHAAS HA ¢4 Ad O ZF AT WA FHE Gelruzt 9
. B3 F97F 2AHo2 dAEE Hopper, A2E&82(CCM), 1LHE(High temperature
filter) A7FA] 71710 st} AHra EF £H5 F7HE Bskth & Aol A E Microshield 2
TE o]l &3t} 7 A del ZHAFS sttt
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3.1 HOPPER

oj&xg 44 Hoppert °|2AB/FAE FE/FEA AL EFZ(CCM) W] A% F&F F4]
&7] 918 Aol o] AXe AAEdA wEd 7008 H &% AGPIAZ AAHM, o)uf o
500kge] FAE AZAET deRoz oadnt. 7tdA FuA Hoppers W3 E, A4 ] Hld 5-A],
AEEA, A% Fo2 FAE JHAAH RAE CCM Fildte ZX ot 71EHA F2E ol
B&F=] Fr1ek FAS T oF 1,0008)E & e xiﬂegae ZHAAL glew, o] 3o $ 700kg 2
FAAE AFE F USALR AAsta g,
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H7te 433 A= Hopperdl 500kge]l AZE Aoz 7tAs, AwAls o2w 7
<, EUAZE 3305mR/h, 3.014mSv/h, & H7F HQ3, 2HAA ol a B4R g E B
Aol 2.299E+06mR/h, 2.093E+04mSv/hZ H7}E At}

3.2 Cold Crucible Melter(CCM)

CCME 212 292 AztEo] Ju, yis ¥4z 448 & AEE 393, 48
Yo 258 90 TR fAs8te A4 7H o 82 BTHA $EHoR A% RS t
TE 3o

CCM W 8= 2 5 d& HY AVEe ¥ WIE]e] 2 $358kgo 2, W29 4% 214kg
o2 7Hg st A oh(3]
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\ L | | R 3.3 High Temperature Filter(HTF)
‘: ‘ ‘ § High Temperature Filter(HTF)= CCMOoZH ¥ 2Ag
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