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Abstract

KHNP(Korea Hydro and Nuclear Power Ltd., Co.) is developing a HIC transport package
which is satisfying domestic and JAEA regulations and NETEC(Nuclear Environment
Technology Institute) is conducting a conceptual design. In this study, the shielding thickness
was calculated using the data from radionuclide assay program which is currently using in
nuclear sites and Micro Shield code. Considering the structural safety, carbon steel was
chosen as shielding material and the shielding thickness was calculated for 500 R/hr and 100
R/hr at HIC surface, respectively. Through the shielding analysis, it was evaluated that the
regulation limit is satisfied when the shielding thickness is 22 cm for 500 R/hr and 17 c¢cm for
100/hr.
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500 R/hrd 2% H Ao FA7 22 cm, EAAZE0] 100 R/hrd A S+ A
17cm A W 23 AFANE WHF 3= A2 Hryl FHAU
FAA o] : HIC, #ll5A], A#l4, BE-E7], Micro Shield
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HAEA e 88 2 AHAE AL5de AFZ, 22 AFRASE, 2449 AAAE, H/EAHA
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WA Abe e AP BEF7] T wet bE Aoz d4HU, 2AF HFAY B¢
AY EWEd FHEHE HOLAISY ARE 2F3Y Ao daseuwl, TR aA A
2001-23 o wel, HIC A& 47 BY22 /Mdsriz ARG dasddtozes 9
A A 55A PAAUFEY T2 ASE BEINed, AxE dFAd YA Y
Fo] FYA £XE Ao JHAENY. AuAE BY 2487 Jer1EE HEANIE 72F
AdFAHE nedted daFoeE FAsHeH, AdAES A4S @R 4D T& 1] A%
o XA FAE HIC EUAHNZFE 500 R/hrst 100 R/hrd) B+2 22 o] Adtaan. 2
A2 Micro Shield AAREE AHEHHl e, &F MCNP Z=€ o 43 A4EsE A5
Bl A Yolr}

2. ARHY 247
21. WL Je7E

AR ED $0E7) BE J1EVEL “BAAARBY S J)&V)F) B FH” L PR
AT xR g St T FA" F Jepy ioH2.3] 8719 HAA/ARA riEviEY £
HE #Adrl Astd AdzD € v A=A U YFEAHo) HAAHe o gk FA=A
i dFAReze FAE, AFHIAE, $FAE 2 BEANY T o, ukatnzdd
U dFAPezE 7IAAAY, GAE § AFAE Fo] ok WA Ade BdE HAHLE
T, AdA de &g A, BARAFe] ¥E AR EHOZRE 10 cm Bl XA 10
mSv/hr, 23 R FHAA 2 m Bolz YR oA 0.1 mSv/hr o] o]ejof g

AANA 7 LAdA G HICY W AFE SAHANE 2AF 27 Hd 38 PAAZS
< R 427 RArE VEIG oy LAEE HIC €719 ¢F 90%°lAde] ZHAFE 100 R/hr
o)8lel AL igsted, EAMFE 500 R/hr o} 100 R/hre) 5 7F& A%} disted Agsiae -
ke,

22 QA4 24
YA EZEAY ¥E3d PAFEEE AASE WHde WMIAHERE AP ARAF 89 3
FEY F& 53 PASERE dolie AU v FEHFXE o8t A ERY
Zvl AFE=E AT g9 2 WElAF L FEAURAN(Scaling Factor)E ©] 83l HAIHER
W #AFd =& FASE Y] ok FAAAACIEY H5d 28 AFI] 47 M
YL ol f3ldel X Y], AY L ALY 2A5AYY F ELHLZ B ofz Lo
ol B A7 AEAAE 5T YAE o) &3t
A 4 dAdM e “HAEUA € AF-qF5= @4 (SF-CALW)Y Z2adE g83t9 #H7]
B #4F 2 2 & A&} vk o]& 2UiE FHEE HS dFTEAARL] 5L L3,
FAW A AF e Fol FAHEE Bl S ¢ F AT dE B0 39 HUEHE
AFE =9 A9 SF-CALWE o] §3l9 Ad&d AW F PAHsZE 789 Ci ola ojd &3
g Bd AEEL 334 Rhr olReh 23 Micro ShieldE o]-§8te] $U§ #Fd YA disty
oz HICY EBAFE AR ZA3} 650 R/hr2ZA A&Xx o 1950 AE ¥4 Jelxtc we
A B dFdMs SF-CALWAA dojzl 8Fd FE2IXE o|§3H, duztsts EHNZ L
YXIEE AFE PAIFFE 2FEs PAMYFd ez ALt E 1A ¥EAFE 500
R/hre} 100 R/hrell si@3hs WA EE] 48 EAsE e, HICW #F WA FL EW AFEo
500 R/hr®] #$ 5835 Ci, 100 R/hrdd 74 1183 Cigl Reg veldth Hw4d 7 438 94}
SEEY Ael tiE vle FA7F 18 25w BY 2uEE pAHBZ, HICY ZWAFE
500 R/hr ¥ 100 R/hrd} 3% 2% 99 71828 2389, HIC A-&&d847)E BY 2utgz &
- 458 -

=]

—_—



2005 SIRENEHII£8 8 FHNEELLEHL E2E
FEd

23. 71384 =44

AH AL A8t FALAFAE £l & 1103 cm, AF o 1144 cmol®, WA FE]
datA BE¥ste 459 ARALe AAsgch WEAE Yol BEFA(LE @ 068 g/em’)
g J1Estdey, 488 HeAY sy 242 & 20 UYepHRAH4) 98719 AsAE 7
z23 A4 L 1Y GAZ(LE © 785 g/em’) 22 AARALH, H%H 24& ¥ 39 el
Wtk

¥ 3-1 HIC 28d%FE° W& 38 PAs3Ch)

Az FAbs F=(Ci)
ERAF 500 R/mr 44 FHAF 100 R/hr 3¢
Ag-110m 87.52326919 17.74120322
C-14 27.94104247 5.663724825
Ce-144 0.02784213 0.005643675
Co-58 28.35822598 574828905
Co-60 116.761565 23.66788479
Cs-134 38.817884381 7.868490165
Cs-137 9.537300856 1.93323666
Fe-55 105.6575402 21.4170689
H-3 24.30975783 4.927653615
1-129 0.00001369 0.000002775
Mn-54 27.42254808 5.55862461
Nb-94 0.023352328 0.00473358
Ni-63 97.19232668 19.7011473
Sr-90 3.242682294 0.657300465
Tc-99 0.00112924 0.0002289
Zr-95 16.76262881 3.397830165
Total : 5835791095 118.2930627

¥ 2. Yol Azx+A 9 Hutd 24
gatzA (wt. %, AF7NE)

C H 0] S B Fe Na

ofol24=2]| 455 | 4.30 | 32.7 | 136 2.4 0.5 1.0

® 3 ga% sy 24
C Si Mn P S Ni Cr | Mo | Cu | Nb \' Fe

Sy

(Wt.%) 0.043]0.151|0.886|0.019]0.006 | 3.942]0.279]0.206 | 0.455 | 0.033{0.027 |93.952
wt.% ;
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3. A3y 4%

3.1 BANEF AT

SF-CALWS| AF RN LE o] g3t FRMFEouet Bdd dF5x=9 el3dE 3537
Azt 2+ A9 A5 vlwaigit El?— A2& HIC §7] 23 @A AL T A#87]9
Y 2 Im 203 Aol SAY BALAFES ol &8Il €3, 9%, 12 FEH L AF
oy F, 4oz & A¥E dAst A vnsged, o] AA4E B 20 YehHAT. E
20 vtE}d wisk Zo] £ o] B9 AN FHA ] Aolrt Rov, JF, nYY AeE 1
m B AFAAN SAZD Adgtel FrAEHA vebgch weld BRAFE sFo] 308
PAbeFE 25 AL YA o] o= A= BZEE e ¢ & U

E 2 9348 458 2 A Ha

HIC &4 7) (mR/h)

HIC &9
=g (R/h) F:3% " 1m o7
24z | AN | 23 | AN | 237 | ARz
U1-2002-R05-0002 ’
00 307.7 300 60.3 260.9 7 87.3
(£3)
Y1-01-HIC-005
28 22 35 19.1 7 6.39
(%)
K11-2002-R05-0002
L 2-R05-00 25 22 35 9.233 5 4.054
(za)

32. 9% 500 R/hr A9 A FA

neelAd &4E HIC 871¥W HAAHFEo] 427 R/hr oS xneistdd, A FE&E 500
R/rz dAstd AHAFAE AdsAdt. AHAE L7z @ 459 8718 /Ao,
g7 2d 2 EUOERE 1m 2 m YR AHolMe dFES AMFAE L om 4 F7}
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AA AN AXstdch E 30 Jebhd viel o] EHAEE 71£9 10 mSv/hr Btk 2 m 2o
A AN 7122 01 mSv/hr 7t AHFA o 2 JEs FE Aoz Jehtow ol uw
g EHEAMFSE 500 R/hr ol MY A FAE 22 cm2 2A S A

E 3. EUAMFE 500 R/hr 71% a8 2

Shield Thickness | Dose Rate at Surface| Dose Rate at 1m | Dose Rate at 2m
(em) (mSv/hr) (mSv/hr) (mSv/hr)
19 1.456 0.5314 0.2326
20 0.9811 0.3635 0.1601
21 0.6621 0.2478 0.1103
22 0.4474 0.1703 0.0760
23 0.3027 0.1167 0.0524
24 0.2050 0.0800 0.0362

1.6

L T e

—e— Dose Rate at Surface
12 e s (mS/hr) e
—a-Dose Rate at 1m (mS/hr)

~+Dose Rate at 2m{(mS/hr) |

Dose Rate (mSv/hr

19 19.5 20 20.5 21 21.5 22 22.5 23 23.5 24
Thickness{cm)

a4 2. A FA R FAYA A e AFE (EEAAF - 500 R/r)

3.3. £9d%F 100 R/hr oA 9] 23 F A

% AdAES] WA HAFTL T nEEtd, HBLAFEE 100 R/hrell diE A FAE
AbstATh 500 R/hre] 749 b7t 2, e g4 os @ 458718 HHsEAz, &
e 39 % EEO2RE 1m, 2 m B3 AFAMY AFEE AAFAE 1 cm 4 F7HA
A 7tAA Aot ® 49 debd vpeb o] R FE 100 R/hrel A8 AAFAE 17 em2
Z2RHA
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E 4. ZEAXAHE 100 R/hr 713 o da

Shield Thickness | Dose rate at surface | Dose rate at im Dose rate at 2m

(cm) (mSv/hr) (mSv/hr) (mSv/hr)
10 11.1200 3.3930 1.3870
11 7.3680 2.3070 0.9506
12 4.8920 1.5690 0.6519
13 3.2560 1.0680 0.4472
14 2.1720 0.7270 0.3069
15 1.4510 0.4954 0.2107
16 0.9720 0.3379 0.1448
17 0.6521 0.2306 0.0995
18 0.4382 0.1575 0.0685

12

o T O U —e—_Dose rate at surface 1

(mSv/hr)

[o2]

""""""""""""""""""" —a—Dose rate at Im

(mSv/hr)

"""""""""""""""""""""" - Dose rate at 2m
(mSv/hr)

Dose rate at 1m {(mSv/hr)
H [s)]

N

10 11 12 13 14 15 16 17 18
Thickness{cm)

a9 3. AHA FA 2 SHAA A we AP (RH* 2& 1 100 R/hr)

4. 48 2 549

A dHofs] &8FQU SF-CALW ZZ a9 JFZEXE H]&3 Micro Shield Al A4 2=
o]-§3te] HIC &uhg 4% &719 AFAFAE AT &+ At ¥4 39 H&A9 v
T WAL F BeYS #SddHn, Egrle g4 F39& meisd FWHMRe
R/r3t 100 R/rE 71222 39 AHs4& 42 s3sddt A0AMES 5 3¢ 2F
£7] BdAY AdF7|E EdE 2 m BolZ XA ERMEge) AMFAN o 2
£ "XE AoZ JElon, o wet gAZ AuAe FAE 500 R/re) 3$ 22 cm, 100
R/mre 3¢ 17 cm £ 712 29U

%% MCNP ZEE o439 AAZEFAE v ZFE Ageln, YrAd gy, =, A5y &%
2Y, 8393 WAsF 9 e E4A Tl did o wds 477 98 Ao Alg®Et
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