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Safety Assessment on Disposal of HLW from P&T Cycle

Youn-Myoung Lee, Yongsoo Hwang and Chul-Hyung Kang

Abstract. The purpose and need of the study is to quantify the advantage or disadvantage of the environmental
friendliness of the partitioning of nuclear fuel cycle. To this end, a preliminary study on the quantitative effect of
the partition on the permanent disposal of spent PWR and CANDU fuel (HLW) was carried out. Before any
analysis, the so-called reference radionuclide release scenario from a potential repository embedded into a
crystalline rock was developed. Firstly, the feature, event and processes (FEPs) which lead to the release of
nuclides from waste disposed of in a repository and the transport to and through the biosphere were identified.
Based on the selected FEPs, the 'Well Scenario' which might be the worst case scenario was set up. For the given
scenario, annual individual doses to a local resident exposed to radioactive hazard were estimated and compared
to that from direct disposal. Even though partitioning and transmutation could be an ideal solution to reduce the
inventory which eventually decreases the release time as well as the peaks in the annual dose and also minimize
the repository area through the proper handling of nuclides, it should overcome major disadvantages such as
technical issues on the partitioning and transmutation system, cost, and public acceptance, and environment-
friendly issues. In this regard, some relevant issues are also discussed to show the direction for further studies.
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AFo| H&E7| ol £7] 248 LA o] &
Bd2 MR L7 2RE FEo) M ge A S

HAMY #7712 AR 4% W)

AR T AASA AR &717F EAdle 27 AIE

E&hﬂt AL s}, o] RRENM= F A aFe]

=& 53] A&E o]F+= Bateman 2] |2 £33}

04 2 2ENIE vkE o] AU RREE v
2 P E dgAF

O0,=MTe @

o 7]4f1 A

M,=8F nol tI$t Bateman Fej <] A7
= 959 FF M]

T.= A& A2 Hd880] fA=E Az ([T)

s = FETHLAE Aol

2.1.2 Solubility-limited Source Term submodule

HAZ ARHE R YA AFSE R
AT SR TS AT Qi ol sk
ZHF(UOYS] F&-&0 Hldsle A drhe, ol&ut =
32 (Congruent Release)2 WA He Ao02 HiE
Aol dutHolnt, ol 7t YFE 28T 7k
|31, & &8 = A|3H(Solubility Limit)el] we} 2h-&
F70 o|2eiAx) Zoh, AFEL £8 A 9 U0,
9 m s A BRI FrhH o W) i
o ] U0y} 38 F H2d ol T34 s
T HEE AR =L, o) S 4 ¥FY fEEE
U028 #&& ¥ 7} 352 A U0,o] Z &) vl

vl giche Aot AT AR HFEL 54T X
314 gl 2] HI g8 U0 2R B}
= ol okl 23} &5 wWE F jA H3, A5
I ANEL] gzl wHE = vl §1A) "t o] &3
= A 2dE FAM e AR HFe 7] A7l
e Hsle o3t 22 A A es gAY F
At

HaE zt

-z,

dM, (1)
dt

& 7]l A
k= 8% nd] AEEE ERl =Y ol o] B
g},
HAZ ko] AFd A
olgg AHe] HEEE
|

=AM, (1) + A M, (1) -k M. (1) 3

Azre) 27 A =w
Qe o] Agke] WA

Al Hol EFoz Fou|gt Ao] HEZ o] tjgh
2249 1AL okist o] v,
k= Ko+ (1 +x0e ™ )

o]



i da} A skg7) 135

gAC,  __ qACM,

1

2
Z@Mg"’M:lﬂb (Zw[ M(:_I_M.;‘mb]
! {

K, =

AC, ,
'y" = __‘l..__;___k N MS

S oM+ M
1

/1+k’+l—+( +(A +k”)j- (5)

Xp = Ha
1, if L,<A,

@n= exp(l—%‘n), otherwise

1) Bel el UE Tt SAE ABE 23
o e 73 b g 48 olelsh 7ol wsh A

Zol yepd = 9l

F (1) = K M(1) + (1 +x,0e " (7

wahA o] Fluxe] BFEels HEE 2t = 835 A
slo]] whE M dke vhe 7o) xdE 4 Q).
=k A
ES) = KM )+ o @®)

2.1.3 Gap Model Submodule
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Fig. 1. Domain concept for Gap model.

limit)7} -2 WA EEo] o YA A& g7l &
E5o] 384 WS Bl N2 fEHE7) sk
HAS FExoz wuyde] AE-£ MASCOT
Module2! "BACKFILL WITH GAP"& 7l'#a}¢]ct.”
Gap2} 38 VEIZL 3PA o] WA 9] Gapl
] S5 Ny=MyV,©] Bt o)%A a8 Ay 8
Z2 9] daL _-_g}xq uhﬂi = QVGLH(Buffer)g___,] o]%

AlEsle] FHE0 R A Ee) BES B8 neto
g ojFdirh AR EEE AE sldd ¢k o
Hode IUEE 2HAHEYC|ER A E o] B
A7} =38) ol o] v A oA o] WAl e o5
A EHDiffusion)d]] 2 &8, vlE AH{ 7
EofMes g §A o F(Advection)ol]l &3 o)F
T FEYY (@Y 1) 2y £ AFelAE ok B
o)L fsle] Ut bt ol M Babel] 25 o) Bk
FA e Ao Z 71 skt

ojA Frhe} el motolAe] ME o)F Aufut
2L 247} ol 9} o] BEE 4 U,

o

m(o ol

IN D, IN,

—a‘["=—1€la—/‘;—/uvl, —L<x<0, t>0 9)

oM _ DI N —AN, x>0,t>0 (10)

or T K ox

SHER

N = Etidie] Rslpd] gald 5o v
ML)

Ny(xn) = htdl o] Asleel] g3l sz Fh
(ML

D=2 [L'T)

K = A A7)k

o] Aol ek HA ® 27|2He thea 2o
Ni(x,1)=0, -L<x<0

Ny(x,1)=0, x>0

N(x,0)=N,y(x,0), >0 (11)



136 ojldn - & - AEY s

Dnng"—ean%, x=0, 0

N(eo, =0, £50

A71NM e& 7 oA 8 FFE (Porosity)S
ERdiT)
3HA Gap WiollAe] AZFRES veisld

g2o] =&Er}

oFehe] 3

VD _ e sV 1) +AVN,(D), 1>0
ot ox

=k (12)

7] M

N(r) = Gap el X ] WAMY 2] = ML)

§=Gapel &FH} Hshe A B4 LYol

234 Gap e BF5% N7t -L AR AAIA
o HF TR HA,

N(t) = N\(-L,1) (13)

= Gap W5-9] 7] ¥5 N°& o} 23} o] ¥
o}

N(-L,0)=N’ (14)

oA o1 Al A R 27] 2ol 3l &
gk WIS B3 obels) gl B T 4 AU,

ni(x,s) = A(s)[cosh{q\(L+x)}

~F(q,)sinh{q,(L+x)}], -L,x<0 (15)

71914
n(xs) = LA SHESHS wEd B

9] FEola
Ssinh(q L)+ cosh(q,L)

sinh(g,L)+ dcosh(g,L)

N
s+ A+yq.F(q)

=& K 16
5—524/;2 (10

F(q,) =

A(s) =

= s+ A

1 _Dl
S

Y= DK %

o] gt} o)A o] 42 o] &3l Fick's Lawol] 2]3f

AR EN P A8 A 4

3% %7}

99T 58 FA PV 95 SEs s
Fluxg ol#j e} 2o & &= 9lr}.
th(x,s) = &.DpSA(s)q:[F(q)cosh{g(L+x)}

—sinh{g,(L+x)}] an

1€ olgshE FakA g more) ke ot
A, % x= 09149 Fluxe o}ejst z2o] Yo},

-q,L

2 e
(1+b)(ql+gil) l-oe " (1

m(0,s) = K., N°S

14 o= {78 Lol

2.1.4 Porous Geosphere Submodule
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Table 2, Input parameter values for backfill.

Backfill Thickness 0.5m
Gap Volume 045 m’
Cross-sectional area of 6.1 m
Backfill '
Porosity 0.3
Diffusion Coefficient 32 x 10" m/yr
Density 2000 kg/m’
Repository volume s
(unlzt Vollrl}r]ne) 10m
Darcy Velocity 1.0 m/yr
Density of backfill 2600 kg/m’

Table 3. Input parameter values for EDZ.

Path Length 1.0m
Travel Time 0.5 yrs
Porosity 0.01
Dispersion Coefficient 10.0 m*/yr
Density 2600 kg/m’

Table 4. Input parameter values for lower rock medium
(Granite).

Path Length 300.0m
Travel Time 300.0 yrs
Porosity 0.001
Dispersion Coefficient 1.0m'fyr
Density 2600 kg/m’

Kd of Each Nuclide Kd for Backfillx 10 m'/kg

Table 1. Partitioning recovery target of nuclide group of long life.

Nuclide U Am Cm Np Pu Te I Cs Sr
Maximum(%) 99.9 99.99 99.9 99.95 99.9 99 99 99.9 99.9
Minimum(%) 99.9 99.9 99.9 99.9 99 95 95 95 95




e A ek

Table 5. Input parameter values for halos in granite and gneiss
media.

Path Length 20m
Travel Time 0.5 yrs
Porosity 0.005
Dispersion Coefficient 10.0 m/yr
Density 2600 kg/m’

Kd of Each Nuclide Kd for Backfill x 10 m’/kg

Table 6. Input parameter values for faults in granite and gneiss
media.

Path Length 100.0 m
Travel Time 20.0 yrs
Porosity 0.01
Dispersion Coefficient 10.0 m'/yr
Density 2600 kg/m’

Kd of Each Nuclide Kd for Backfillx 10 m’/kg

Table 7. Input parameter values for upper rock medium
(Gneiss).

Path Length 600.0 m
Travel Time 300.0 yrs
Porosity 0.001
Dispersion Coefficient 10.0 m*/yr
Density 2600 kg/m’

Kd of Each Nuclide Kd for Backfillx 10 m'kg
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Fig. 3. Annual dose rate as a function of time for direct dis-
posal case of PWR and CANDU spent fuels without par-
titioning process.
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Fig. 5. Annual dose rate as a function of time for disposal
case of PWR and CANDU spent fuels after partitioning pro-
cess.
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Table 8. Nuclide input data.

F 2EA P N1E AR e 2}

Nuclide PWR Inventory” CANDU Inventory”  Solubility Limit™ kd™ Dose Conversion Factor™
Bg/MTU Bg/MTU mol/L. m'/kg rem/Bq
C-14 4.88E+10 9.83E+05 1.00E-05 0.00E+00 2.90E-15
Cl-36 4.74E+05 3.61E+08 1.00E-05 0.00E+00 4.70E-15
Ni-59 4.03E+08 3.41E+08 1.00E-04 5.00E-02 3.20E-16
Ni-63 S.09E+10 3.80E+10 1E-4 5.00E-02 7.50E-16
Se-79 2.05E+10 3.39E+09 1.00E-07 5.00E-02 1.50E-14
Sr-90+9 13.8E+15 2.35E+14 1E-5 5.00E-02 1.50E-13
Zr-93+d 8.98E+10 1.51E+10 SE-8 2.00E-01 2.00E-15
Nb-94 2.23E+10 1.53E+10 1E-3 2.00E-02 8.50E-15
Tc-99 6.36E+11 1.19E+11 SE-8 1.00E-02 3.90E-15
Pd-107 5.77E+09 LO2E+09 1E-8 1.00E-03 1.90E-16
Sn-126+d 3.92E+10 6.11E+09 SE-6 1.00E-03 2.50E-14
1-129 1.58E+09 2.76E+08 1.00E-05 0.00E+00 5.50E-13
Cs-135 2.20E+10 8.27E+08 1.00E-05 2.00E-01 L.OCE-14
Cs-137 2.05E+15 3.59E+14 1.00E-05 2.00E-01 6.50E-14
Sm-1i51 1.43E+13 1.03E+12 1E-5 2.00E-01 4.90E-16
Ra-226+d 2.26E+10 9.05E+08 1.00E-07 5.00E-02 6.10E-12
Ac-227 1.87E+05 3.33E+04 1.00E-07 0.00E+00 2.40E-11
Th-229+d 2.29E+04 3.27E+02 SE-7 3.00E-01 3.00E-12
Th-230 2.13E+07 3.80E+06 SE-7 3.00E-01 1.10E-12
Th-232+d 2.59E+01 3.55E+00 SE-7 3.00E-01 5.10E-12
Pa-231+d 1.53E+06 1.65E+05 1E-8 5.00E-02 9.60E-12
U-233 4.50E+06 1.56E+05 3E-7 5.00E-02 2.50E-13
U-234 6.51E+10 1.OSE+10 3E-7 5.00E-02 2.50E-13
U-235+d 6.13E+08 1.76E+08 3E-7 5.00E-02 2.30E-13
U-236 1.24E+10 1.78E+09 3E-7 5.00E-02 2.30E-13
U-238+d 1.15E+10 1.23E+10 3E-7 5.00E-02 2.40E-13
Np-237 2.26E+10 9.05E+08 SE-8 1.00E-01 5.50E-13
Pu-238 1.55E+14 1.68E+12 SE-7 3.00E-01 1.20E-12
Pu-239 1.54E+13 6.43E+12 SE-7 3.00E-01 1.30E-12
Pu-240 2.47E+13 8.79E+12 SE-7 3.00E-01 1.30E-12
Pu-241 8.49E+14 1.18E+14 SE-7 3.00E-01 2.40E-14
Pu-242 8.99E+10 7.46E+09 SE-7 3.00E-01 1.20E-12
Am-241 1.66E+14 2.23E+13 5E-7 3.00E-01 1.00E-12
Am-243+d 1.25E+12 1.37E+10 SE-7 3.00E-01 1.00E-12
Cm-245 2.27E+10 7.22E+06 SE-8 3.00E-01 1.10E-12
Cm-246 5.52E+09 2.37E+06 SE-8 3.00E-01 1.10E-12

“calculated from ORIGEN-2> ““for backfill (TILA-99")
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Table 9. Peak dose rates for the case of direct disposal of PWR/CANDU spent fuels.

Earlier peak Latter peak
Nuclide Time (yrs) Peak (Sv/yr) Nuclide Time (yrs) Peak (Sv/yr)
1 800 1.80556 x 10 “Ac 8 x 10" 3.00689 x 107
"C 1000 8.53859 x 10 Total 8 x 10 3.00692 x 107
Total 1000 227363 x 10”

Table 10. Peak dose rates for the case of disposal of PWR spent fuels after partitioning process and CANDU spent fuels without

partitioning process.

Earlier peak Latter peak
Nuclide Time (yrs) Peak (Sviyr) Nuclide Time (yrs) Peak (Sv/yr)
| 800 1.80286 x 10" “Ac 8 x 1 2.43378 x 107
*C 1000 8.53859 x 10" Total 8 x 10 2.43381x 107
Total 1000 2.27089 x 10”

Table 11. Peak dose rates for the case of disposal of PWR and CANDU spent fuels after partitioning process.

Earlier peak Latter peak
Nuclide Time (yrs) Peak (Sv/yr) Nuclide Time (yrs) Peak (Sv/yr)
| 800 7.39646x 10" FAC 8 x 10° 9.55910 x 10"
"C 1000 8.53859 x 10" Total 8 x 10" 9.55015 x 10"
"Cl 800 3.22704 x 10"
Total 1000 9.59621 x 10™
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PWR and CANDU spent fuels after partitioning process.

sirol ofa) M EE AR AL B HThwE
81 o|EA|7ke] A TLo) whel 1 ko] ARE O
2 uehd S5 k. o3 ujdel] B ofe) 27
3} el et e BAE o] Fmaof 2 <
T ol



142 ojdd -

Y

¢ 28 62 A7te) A5 M2 nlawste] vhe}
aRoR, A Aol it Ee] - M) vl
& & BoiF3 glek. ohil, PWR ARES g
T2 E 4] WAL CANDU AMS-F- At 2]
tof A e G- AR ZF ARG oA o)
o] $le Ao® et felute} 7ol T i el
o YARE AHgshe 4 A3 2R E ok 3l
= ul7h fivhs AL & 7 ek

o

oMo fo

4. 48 ¥ % oy

4.1 5 2ol g mE2 ¥ e YN A& Yt
o] ATFE F3to, Alokd 3=tz 7F A2 Al2H
o st #F & AUE| L8 =E8a, o] A|AF
sl A& HE AR s Bkt el s
T P&T AR F7]0f tist ol 2el E840) F=2
T AAZA, FEE BT HEE AT IAF 2R
of w2 fEl =] tist HEFE HAE, g HES Al
gt Aot AdlH oz vlwsks At F3EAT.
TFAAR WHES R AY AR 2R HYE
AR 71E AR HEH 78, S AT 9
§ANUEEERE §28 WAM dEo] a3hE W
A Vet 2ol ¥A4E EDZS 7 5¢ E8) Ak
9] 555 w ol5-S AFslY, ohdd W gF
& 7A HFHoR Ay o s FluE AN A
AE o5 R s, Aokl Al oA ¢
= AYURIE AEated A7k Aol e Yeie
7vstch.
ATE B¢ Fo3 A2, gs ofg 3

.

e o
2

o
X
S
k4
-
A
)
rﬂ
B
o
e
ol
o
2
i
o
~
>
2
2
ro,
i
o,

= 2ol 28]

02 Brhetr] el Bl
A 2agro 2 Hrkske Aol ackx) ofulzt glo.
AR B3] 94 3] Akgel o8 T AaE
A8 % B Aol &g o
N I

otk
e g
-
2
R
a:3

S

off ot
o
i
o
32

oh r%'
bo‘l
o
g, oX,
o

I mlor%‘ﬁﬁ.@r&o&
3545
_lgi og.( =
EEE

LYY

>,
>
ot
X
o
kJ
W,
o
F{F
>
o
R

L
>

My o
W Mo

53 ool dlefagt 2 Gt Bt £ <)
Fd 4= Qths Zioltt o) Mol 7148t A7 A}
A et vk2 23 ARl e 2R A
AE o g e e Auge AL 4 A
T o2 107 mSvyrE 71t ElE dAle) M 7@ S
AR ARG 2RE 2B BT A7 T 9)

wlzpr] o] Az #z) S=Ax A il 4

rﬁom M 3
— o

)

45 FAY  ANG AR 259

WARY H71E AR AT

o

7t

7l Aoz BF 7Me7Is) mU A AR2E ¢
A AFgSHE BAg Azdolt Y DR} e
W A2EBA AT By @ A7 Aol o
el B84 T2 FrPshed 847 5 AL

o7 7]th= o},

o)

4.2 S{HE Al AR O] BICHE B4

A Al A" ] e Fovthe JAsF ¢t
g h o2 RS gt oA Y ARE2] RAEQ)
AP #H71Eel tig FEte FAUE dArteke RS
Hagdvhe EFd otk $8 Yl 239 B
S Ueteo] nEY Wi #5718 93 AR B8
TAES A HE A B odeS A1
Ak, webr] Balg #7215 S FS el AlA
2 A #2718 Al gig 7 FRAS A
P2 M HE-E SUoEA A=A Ao i
ARSI 7198 Ao dAvkec w3
WAM #H71ES AEestd dEge Aikske dxol
ge 2] vt 22 219l vlate] g e LT
Rl dojr. o]9} 72 AHNM F&F ADS AT A
Ut 22 3 Eo] 9 7E o) e dddn)

421 714 A4

ADS Al 2d"9] 7148 e AE U=} 717t A
ol Art. HZ vl & FoA 100 mAF thA
AL 7R 717 A L 9ok eV ADSTT HE R
dastal g &7 M Be Gl A3
dololch ¢4 714717} Pulse ol obd AA] 2o
Z 100mA, GVH £4& 3] daire oz,
A&, &9 53 T sigsior & FAE] Uk &=
& dAl FENE ADSSF AR 1EY WAM H
71EE YA Se 3 8 7] B E gA)
AiME ol FAE AE 34 i g 2 Als
A oMY HHA 8 5 B 71EE dAES
s AsoF T Aojr}, H3 o]} WAL H 7] 52 WAl
= 97 A8 7] ZE A2 Aestedof i, vt
e olgfgt Ho| rjxH oz =z gtom g

o

AZH S THE SR IE, FAES oA HES
FAbE A oFetAl g Aoltt. okl 1] Fd 3
ZolM TRU, FP 59 378 24& S84 Bo} 74
Holr A1 3|5 FAo] A =ojof & Zleltt, o]
gl gl 73 8 g thE &8 7718 98 A
+ 48l +HE 54 B4 TRU 522 A8 4=}
29 4% st #AE HAshs A7t Fa ook &)
o, @z 30% Fol MF2T Ae W) % 4



B} 2 kg7 143

ol& BHXE A= 7]
2 ¥Qir}.

422 HAA Az

B A 2Elo] 231y 7] fel e FRTE 4
A/do] Bkl ojof Fhr}, 9-41 el gt A aujo) A
OS2 WA Q= 37 23S A F o) dgolA
A8 u) S Al ago g Q) WAlshe & 33k
do] Y A Autel]l QuinkE AR F ) EL F=
2| AFH o2 Fajs]ofof 5t ADSS}F YAl =9} 7t
AAZ A 2go] 571G F B3 ARG 5] Hl%r 2
vto] 3 stR2] A A E 717t AMdsojof sl
A @E&MOL gho}, W3 fﬂx}l f‘i‘it‘%@r *I“}*JQ‘ =2
g AFEHIL UA] %S
£, 1471 X*ﬂd o R Xﬁm 4l -‘?ﬂal HI%, Edy
F H71Eol O3t s} vlg- 2 20 AR g 5E w
2 Ao of gl

ole} FHA AR} =) AHE-S AR WAl EFe] 50%
7VEE ZASEL Sl 7SR (CANDU) AHE-3 &
AEE o9 HE Al ME-shz7iel gt et £49
T Fukg|ojof itk dukAo) x|3He | HlAlS .83 H
CANDU ARE-$- AT e &8 7} ¥7] w ol
Al el Hdrst Aol eyl iy 7
%3 CANDU AH8-% #A 8 EX40) g ADS7} 7
Fojo} & Zo|t}. v CANDU AMR-Z SAZE ADS
ToE A F Uvkd A 23 A Esor &
ZAolct,

w5t AAHZE AR 9] £ Al W 8 AR
F71el th3 AAA R A Eofof sk, ehd g Al
Hol EE Aol AAR B T rka] e &
o] o] RojA] A gF-& RA] oW n)=ta} ho] A
19] 23 A4 AAEE 2 g A 29 2HAR
A& AT tiqte g & AR o ek Al e B4
3} olof} whE A o] Fukw|ofof gkl

S AElolo} & 2o

W A 25lo] AL 717] 919 w M
Aspe) o} ulm, Zela oA Ak ZRe e
& wel F A AuARel Fe, 2 7;91 oA

=] etz vl wia Go| f7Eu) vkl ey
Al=e)g ek ez e] i whyprh e e
A o= le] hrthc) BT SHEe. F3t of
Uz F4kehe o3& J oz 1l

423 374 A4

g A|Ago] BRALY H| 7] Eo) urAEkS 3§
L2 DML o]E8 AE AEY A FEHE
AIZE Fol A Aol vlsle] FAE 5= U} ¥ F

offl

wgo 2 Qlste] AEiAolA el Wzk 7iel Aakae) #
3ol ieehs Fake] Aol weh

aAdE 27 Mab) gl 3
% A7) FolETh olgh o] WU A 2YL A}
8T 4% WA BF At A7) G2 FE A
7ro] ZojEi= FHH AHE 7T & Ao e
£},

=W SLE9] AR lﬂﬂ7l - G A %—F% A Aol
w}_e_ml 2 ok 36,000 ¥ TF5.
-Pr &}7] 915k of 4 aliulEi A ] A
Ialofol &t} <} A T ek s
1 ehito] 23| ojefst A A ¢l
Eo| o]% A7} HE Fgo] )
d Folf Ho|7F £ Fa FEusE T
¥ 9] OFH AL R 7IA|
o el o] 15P 8
= e Hsﬁﬂb 23
& o] JZL%M 7 | =)o) 319
].}d;ﬂy} L) o] Hug El-
az%oﬂ)q 7]./4 36} 1] EOL%
TR BAG sk o] A Al A" FHE
3+ A oi ol ‘;],

g A, FA 2] APelA wAshe SAES WA
H7iZe A A7) Ad A1 BA 29 FollA
A Sh= 22} PAKY AV E RS sk o] Fast
ok v A G AN T2 PA H7lEe] W
AP ol WAMG HZlE e vIF, I 5 2=
dlg & W HBAE el obd AAF A WA
=4 u}]gg]o{ok orzi A o) gnrgE Ao yolr)

KBS-3"'¢} 78 25 whale Aelsr H9 Ale5 3l
A8E 24 AEsteln @A) ICRP 603 22 <44 7]
E3h Fule) 7188 WEA)7)EE ol gel glon, uf
24 agh Al slo] vhad] oS ol AR B
N71E AL 718814 0ol A 2w o} HE o} ol
58 7T £ F AR a2, of9h 7 el
=3t ehee) gl Aol s A= upt el

fljne



144 o)A - A8 - AR - HAF AF 1FA P HNE AR % Gt

A AR e = ek ol =
B} mfe] BEdA0) we EAES dsks et
o2 T2 BHEe = fEES HE R
o} Bl A3k Jid oz ARG AES 2 2118
ol T 0]5g d Fo] FU AN e He F
Al AR o2 X" 5 Q) g

424 &84

A oA @A =oHL Qe RS F
2 15 5 e S7Hee] fFelA ek FAH 5
|4 Aol o] FAle] dlsire o9} 728 FX
FEA N B P2 TR = oA A ZuoA
il Qe Euel A9 FR19 8400 Ha) 71
g3 AdFal B71= 3} p&Te 2 AR F9 sy
= A H7E G A Bl A FRE9] 3 7be]
%71 WiEel o]& A3ty Y3t wele sz P&T
AAE A Sz AY G Sellafield 52 o & B
T ARSF HAAE AEE AlE YR B3 FH g
o =3 ol ot wiEkA W] A B 8 By A
goll A 79 842 usty o)F &Y & e
Heke Bl thek =27t &5 oM e g
3] =2)7} "asi.

N

5.%8= ¢

oldollA aE £ upe} zho] E9) WAL HIE 2
AFS ARAFAME AL Aidsle) ) o=
Aol 7lesis Al2dS sk AL BEE
UE P&T AR F7] A7= A7 714 Fd3 gte
Z s ds)or & HE) AAF2 Ut

AAlL] 712 A7 PAolAM= 4 g A 2o
2 % 373 2sHg, = <7k el 0] iF Gol
ofRA E A E B A7t Basit) g
U A EAME o] JE TRU 2 FPE 35, d43le
7tell thg ERXEL Lo} glov o]EL 4T 71
22 o] gA] oo g S iy B =
H ATE 59 ol= Ax 87 AL BASE A&
g 24 8708 &E317 ofH Al2o] 3¢ 4] B4
4 7Fssi W71 AE, A AR ES T3 AA v
B2 HrRI7EE AFd 3l 977 8.8 CANDU At
|5 g8 AgA e g2 A BT FulE o
oF gt} iEgt o]§l Alde] oig il E 84S F
A= Boke =&aky FUeA A thtzog &
YT e 2B YAF Fr1EHA] A, 7148, &

ARl T A vl 2 S A v ek

73

10.

13.
14.

I5.

. ORIGEN-2,

. Sinclair,

. Lee,

Y 24 o] walFofof st}

. Ahn, J. et al., 1999, Impacts of Waste Transmu-

tation on Repository Performance, UCBNE-4225,

. Kane & Hill, 1995, Consulting Scientist, Comparison

of Waste Toxicity Index and Repository Performance
Assessment Approaches to Providing Guidance for
R&D on Partitioning and Transmutation, EUR
16167.

Isotope
Code —Matrix Exponential
Package CCC-371.

JE. et al, 1994, MASCOT & MOP
Programs for probabilistic Safety Assessment Part A:
Overview, Part B: MASCOT Technical Details, and
Part D: MASCOT Use Guide, NSS/R336, Nirex
Radioactive Safety Study Series, UK.

Generation and Depletion
Method, RSIC Code

. Dormuth, K.W. and G.R. Sherman, 1981, SYVAC

—A Computer Program for Assessment of Nuclear
Fuel Waste Management Systems, Incorporating
Parameter Variability, AECL Report, AECL-6814.

. Talbot, A., 1979, The Accurate Numerical Inversion

of Laplace Transforms, J. Inst. Math, Appl, 23,
97.

L 7ARY, e, AN, 1998, B AR ZE

(MASCOT-K)®] GAP Module 7, KAERI/TR-
1057/98, X UAE A F £,

. Tang, D.H. et al, 1981, Contamination Transport

in Fractured Porous Media: Analytical Solution for
a Single Fracture, Water Resour. Res., 17(3), 555.
Y.M. et al, 1989, Numerical Model for
Nuclide Migration in the Far-field of the
Repository, J. Korean Nucl. Soc., 21(4), 267.

Lee, Y.M. et al., 1990, Verification of Nuclide
Migration Model (MIMOSA) by comparing with
other models, J. Korean Nucl. Soc., 22(3), 304.

cold, Y 9, 1994, A w71 E A 4

g bl A2 dE o] F nele] HE U o} by
. 9&AY g3 A, 26(5), 578.

. 7AW, o)X, B8 9, 1999, RESH AE e

W, %A #ERaA, KAERIVRR-2013/99, -0+
EEE

old 3| 2], 2000, MAH< 2 & AlF.

Vieno, T. and H. Nordman, 1999, Safety Assess-
ment of Spent Fuel Disposal in Hastholme, Kivetty,
Olkiluoto and Romuvaara (TILA-99), POSIVA 99-
07.

SR-95 Template for Safety Reports with Descrip-
tive Example, SKB TR-96-05 (1996).



ejds Askgt 145
ol of & %8+

19833 i slm Fa st fA g ol 1983\ M &oh e Fo] 8 YApe) et
Ak  FEAL
19854 g=staly|ed AAAH e 58 1985 el Frjof chha chahl Ay
Aat Fata S84
1995 =387 149 YAt Fat 1992 ZZ] Eujo} theh Ttk Y=ol
HPAL T8} g shupat

Tel : 042-868-2853
E-mail : ymlee @kaeri.re kr

Al A=A AT YA T

dHE

19773 Mo g ooy g AR ot
FEA}

1983 A E ti gl ekl YApey 3t
I} FEA A}

19893 Zz] ¥ o} tfj &b o 34l A}
F8s} FahakAL

Tel : 042-868-8914

E-mail : chkang@kaeri.re kr

A S=Adxgd7a HYAT

Tel : 042-868-2034
E-mail : yshwang @kaeri.re.kr
A d=rdAE AT AYAT




