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The transport calculation for a wide variety of radionuclides contained in high-level
radioactive waste, especially spent nuclear fuel, is computationally difficult, and input data collection for
this also take a considerable amount of time. Accordingly, considering limited resources, it is possible
to reduce the calculation time while minimizing impact on accuracy by including only radionuclides
important to calculation result through applying some criteria among potential radiation source terms
that may release into environment. In this paper, therefore, we reviewed and analyzed the screening
process performed to select radionuclides to be considered in the safety assessment for the KBS-3 type
repository in Sweden and Finland. In both countries, it was confirmed that a list of radionuclides was
selected by comprehensively considering screening criteria such as radioactivity inventory, half-life,
radiotoxicity, risk quotient, and transport properties, and etc. A comparison of radionuclides included
in the radiological safety assessment in both countries suggests that most of nuclides are considered
in common, and a few nuclides considered only in one country are due to differences in decay chain
treatment or spent fuel types. As of now, since most of information on the disposal facility in Korea has
not been determined, it is necessary to comprehensively model release and transport of all radionuclides
considered in Sweden and Finland when performing the radiological safety assessment. Based on these
results, we derived the screening concept of selecting a list of radionuclides to be considered in the
radiological safety assessment for the domestic KBS-3 type geological disposal facility, and this result
is expected to be used as technical basis for confirming conformity with the safety objective. In a more
detailed evaluation reflecting domestic characteristics in the future, it would be desirable to consider only
radionuclides selected in accordance with the screening procedure. However, further research should be
conducted to determine the quantitative limit for each criteria.

Key words: Radionuclide screening, Radiological safety assessment, KBS-3 type disposal, Deep
geological repository

http://www.ksri.kr/ *Corresponding author. Sukhoon Kim
Copyright © 2023 by Tel. +82-31-8065-5181 Fax. +82-31-8065-5111 E-mail. kuni0808@fnctech.com
Korean Society of Radiation Industry Received 17 February 2023 Revised 20 February 2023 Accepted 8 March 2023

45



JOURNAL oF RADIATION INDUSTRY

1.M B

[

Uil A AEAYAHIH 7= (o5t L= H|

o
o, AR el A E AR mE TR
LA W AAAGA A AR - ER AL QU &% o]
T YA O] 2ot Bl A7 S]] F3dof] whH]sted
FoEE B AES A glo] #HES] 9t 2
A e 2473] Hsfof ettt
A 71E T (3] Alexol wet 2021 4AHAE
SALRAA T RBS Al AES] BAVIH =

o Z12AE (§F) [4] 4= LEATEE FFAEA
9] ¢ AetdTAIE AFAF T2 F oF 108 W =
HE 232 9= ASAHZ 851 3 KBS-3
A o] S HAI RS Al ALStE HRAIFE T
o] 7le4 it gaysto] 305k WetE AlASH AT

AEAYHES A5 2 3] Rt A= A
wote] QIF g 2 RE F73] AT ASA
A Hisid s HA § AT Be AN
zdE 5 e PN Fo T H IS Hos] 9
s QA= 2]7E A ET 5], ool wet A=Y uE
HSHZAE L H4f & s A= Qe AM ol
Qo] diet A% & A E ¥ ARt A FZAY =
HA olsp7t HEs AAEoof 3ttt =, A=A E
ASHRAIE Y] 712 A, FAIZAL AA|, A4, 2%, 5
A 9 w4 5 B 5 s AZAILF ] A dAlel 2
A Sfig Al o] S ERA] o Fetele A sloF 5h, o]
= gty o g oA o Erd 715k /b BIHE F
S SIS 4 Q. of2iet Axe] ARk e sl B
AR, A FE US55 H 0 oA
HAYE 52 Fgste] A% Wi or ey Wk
Sfiof 2tk

AENGHE, 55 A dRdE T Rt
ALY, AR EE H 2vehe AF S e o
Fet T WA EIEo] 2otk o glom, o2t HF
o] % AL HAtH o2 ofgg Wl ofyzt o]& 9
g dold 4 9 d=atr A= At Azte] &
adrt ofol whet FE Ade areste] ZA - AAY
A HAHAR F2E 5 e JAH YRS T 5

o A& FFE HAastelHA ALAT
AU

ol & ==2olMe A AAH R AR AAS A
HHHoE AESIL = =7 F KBS-3 A S 287t
AT AEAE A= tigt sqlo] g=d A9
H =] A A BE A AP EE AT
e AE 9 245 Eot ol E EWE S| AR
Sz FAE AAVIE NEe] dger FE ook
She YA sHA P/ W7ol A al= = ofof Sl WAL

A A= 2009 EAU (Forsmark) S 159
YoE HFARAZ 25t e, F5 A AAF
A|Q1 SKB (Swedish Nuclear Fuel and Waste Management
Company)+« 2011 39 ARSI A s HSAEF9 A
A7He ARl AAsHH. 20221 18 294 AF
€ °lE #F FUsiA e, o] wet skBE ta T
2 BEXgd A B 2 AP (Swedish
Radiation Safety Authority) 9] 517+ 53t & A+ 4
off 2t of g olH.

SHH, IHE A= 20019 2ZF 2 E (Olkiluoto) &
AEAYHE HFAZA R S, FF AL A

FAQ] POSIVATE 2012 1290] AHE-S3 A5 HSA]
w82 22571 Aol A5 20159 119 T
e olg #F selstalen, oo weEt POSIVAE
2016 A% Ao 2H5te] 2021 G817 A

o, olo] thet Ho} ZpAet W-8-2 olste] 7]&st

2.1, AZE A
g o] WA E
2 AL gi9] o

=
/\BHN/\% @94 =]

i,

=10
H o
T ]



S HLW ASHEE oEs BoH SARSE MEHY

Table 1. Selected radionuclides considered for the radionuclide transport calculation on the KBS-3 repository in Sweden

Categor Important Less important’ Need only inventory
sory (33) (15) and half life (8)
. 14C . 36C1 . 108mAg . 113mcd
o 135 o 1370 . 152g, .« 3
o ) . . 1291 . 94Nb . 93mNb . 63Ni
Flsscllon and activation .« 9N . 107pg . 151G o R2Img
products . P9ge . 126g, . 166mpy, « %Mo
o 90g, « 9T
« Bz,
o 240py . 2363 « 2400
4n . 222
e 2250 . . 241py . 2375 . 233p,
4n+1 . 237Np . 23375
. 229r1-h
Decay chain . 246000 . 22py o 22mp . 238p, 2928 0 « 2200
. 238y . 234y . zssNP o 24
4n+2 . 230 . 26p, o 234mp,
. 210py,
o 24340 o 29py 20 . 239Np
4n+3 < 35U « Blpy
o275

Notes) *Values enclosed in parenthesis represent the total number of nuclides categorized into each group.
"Nuclides that might be important in the hypothetical case with initial defect in the canister.
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Fig. 1. Selection process of fission and activation products to be included in the radionuclide transport calculation based on half-life and
radiotoxicity (Sweden). Radionuclides plotted in the checked and shaded parts are categorized as ‘important’ and ‘less important’ nuclides
in the calculation, respectively.
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Table 2. Screening results of fission and activation products to be included in the radionuclide transport calculation based on half-life and
radiotoxicity of each nuclide (Sweden).

Nudlide Half-life Inventorzr Dose coeﬂ:icient Radiotoxicity Screening” Catecory'
[yr] [BqMTU™] [SvBq™'] (Sv] , 5 5 8oy
108mpg 4.18 % 10 4.98x10° 2.30x107° 1.15% 10° ouT L.IMP
4C 5.73x10° 5.00x 10" 5.80x107'° 2.90x 10" IMP
Ca 1.03x10° 6.49 x 10° 1.90x 107" 1.23%x107° ouT EXC
1B8mcq 1.41x 10" 2.03 x 10" 2.30x1078 4.68 X 10° ouT L.IMP
36C1 3.01x10° 5.46x10° 9.30x 107 5.08Xx 107! IMP
“Co 527%10° 8.92x 10" 3.40x107° 3.03x10° ouT EXC
134Cs 2.06 % 10° 9.10x 10° 1.90x107® 1.73x 10* ouT EXC
B5Cs 2.30x 10° 2.05 %10 2.00x107° 4.10 X 10" IMP
137Cs 3.01x 10" 1.79 x 10" 1.30x107® 2.33x 107 IMP
1S2Ey 1.35x 10" 3.28x 10" 1.40x 107° 4.59x 10" ouT L.IMP
By 8.59x10° 1.84x 10" 2.00x107° 3.68x10* ouT EXC
5By 476 x 10° 7.75x 10" 3.20%x107'° 248 X 10? ouT EXC
SSFe 2.73x10° 9.29x 10° 3.30%x107'° 3.07x10° ouT EXC
SH 1.23x 10" 3.18x 10" 1.80x 107" 5.72x 10" ouT L.IMP
166mpy, 120x 10° 7.47 X107 2.00x107° 1.49x 107" ouT LIMP
1291 1.57%x 10’ 1.32%x10° 1.10x 1077 1.45X10* IMP
Mo 4.00x10° 4.42% 107 3.10x107° 1.37 X 107" ouT LIMP
PmNb 1.61x 10" 6.54x 10" 1.20x 107" 7.85x10° ouT LIMP
%*Nb 2.03x 10* 2.88x 10° 1.70x 107° 4.90x10° IMP
$Ni 7.60 x 10* 8.79 X 10" 6.30x 107" 5.54%x10° IMP
®Ni 1.00 x 10* 9.29 X 10" 1.50x 107" 1.39x 10° ouT L.IMP
197pq 6.50x 10° 4.86 % 10° 3.70x 107" 1.80x 107! IMP
46pm 5.53%x10° 9.84x10° 9.00x 1071 8.86X 107! ouT EXC
“Pm 2.62%x10° 1.54x 10" 2.60% 107 4.00x 10" ouT EXC
¥Rb 4.75x 10° 8.85x10° 1.50x 107 1.33x1073 ouT EXC
106Ry 1.02%x 10° 2.66 % 10* 7.00x 107° 1.86x107* ouT EXC
1258h 2.76 X 10° 1.23x 10" 1.10x 107° 1.35x 10" ouT EXC
126mg, 3.64x107° 2.25x10" 3.60x 107" 8.10x107! ouT EXC
7Se 1.13x10° 2.76 X 10° 2.90%x 107 8.00 x 10° IMP
SISm 9.00 % 10" 9.36x 10" 9.80x 107! 9.17 X 10* ouT L.IMP
1215 3.09%107 5.74x 10" 2.30%x107"° 1.32x 10" ouT EXC
121mgy 5.50x 10" 7.39%x 10" 3.80x 1071 2.81x 10" ouT LIMP
12680 1.00x 10° 2.25x10" 4.70x 1077 1.06 X 10? IMP
905y 2.88 % 10" 1.20x 10" 2.80x 107 3.36 X107 IMP
PTe 2.11X10° 5.72x 10" 6.40x 107" 3.66 X 10* IMP
125mTe 1.57%x 107" 3.00x 10° 8.70x107'° 2.61x10° ouT EXC
Ly 7.31x1073 1.20x 10" 2.70x107° 3.24%x10° ouT EXC
Ty 1.60x 107" 3.34x107 2.40x107° 8.02x 107" ouT EXC
S7r 1.53%x10° 5.59%x 10" 1.10x 107 6.15x 10" IMP

Notes) *In these columns, “OUT” represents that the corresponding nuclide is screened out by applying criterion 1 through 3 shown in Fig. 1, respectively.
*In this column, “IMP”, “L.IMP”, and “EXC” represent “important”, “less important”, and “excluded” radionuclide in the transport calculation,
respectively.
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Fig. 2. Decay chains to stable isotopes for 4n through 4n + 3 nuclides in the radionuclide transport calculation (Sweden). The simplified
chain for the hypothetical case supporting the selection only consists of radionuclides marked with the rectangle. Nuclides indicated by
dotted lines refer to those implicitly included by adding to inventory of parent(s) and/or daughter(s). In addition, the shaded nuclides are
those finally determined to be considered in the calculation.

Z7] Aaego] ‘0Ql BaF-2 Aeletg o, ¥igtr)vt 1 AHIEE Al 9 T A ofstol| AR AR V)&

| Rkl $1F-2 A7) B30 7leH vret Zo] Hgot  stlen, g W82 aoketH Fig 29t Atk aiY 11

Art. 3 AAEE Weoll ®719 HFT 7P Alo| 2 Alstol| AF
B0AEL E35] COMP23 ¥ FARF31 ZE& 83t S O SHARElA HEM, Ao 1Y) H HF

G ALt A A7ro] gho] Agrmg Mk tigt 7] 2 RoE /R = BIF e FArge = Ay

o= E FAIE 4 e AF2 Aot Aol fajFo] 202 AFE]= -5 ou|Sith Eeh HFA 02 AL

o} Akl ohA Al9] Rg AASH] olgle R SF  ANUT 5F AltolA] IEsfjof ol Ao R AAH AT

2 A SHOA mE AA 2 At 2§6tgom, 2 ™A Blgo 2 FEsHct

olgfgt AME ol EA SHA Lol gt HA| g

gt 7]o =7t mju|gt o 2 Sl dF-2 Bt g2 2.1.3.1.4n A|Y

AZto] 29 5= SHEEA At A Al efstith 4n THAL (5, AT DF7T 49] vizp)oll tit A
M SOAL A2l His) % Aol 2@E= T SYE ¥ 7HS Aol Alvtel]l A B SYAE S

50



Fig 2] 25 3 o] ANt A FAEE 5 5
& Aol Moz Aol PPsd AF W 1 2AS
qokshel theat 2t

« 27| A3 =0: 22Cf, **Cm, **Pu, U, **Np, 2*Np,
236Pu

 EHIZE7] M Cm (“Opu A o] 1), U

L BEEI B (27] An=o0, BT H]a o
_C])_ ZEZI}—% 1{]}7‘:}—7]) ZZSRQ, ZZSAC, ZZSTh, 224Ra, ZZORII, 216P0,

lepb, ZIZPO, 208T1

ol <15 413, ol el He Peuel Sl o] A
2 5%)9l 208 Vekgton, of
5 Al o1 3 135 e

AT} EAY BAJE qieh o] B L= AlLto| A A
QJst 4= Qlrk. o 221ho] -9 40,0008 & ﬂxﬂ EE oF

o] 50% o1& AR R EF Gl s Hrt HgolA
wei517] $1a) 4 Atel matstsict

olof e} E By A Fo A= EA 07 2#0py 26y ol
TR PAPIAE 5 At A “Important” THOE
A=t e, 2*Cm2 “What-if” Alo] A0 o] T4

4 1082 “Less important” = 75| It

2

2.1.3.2. 4n+1 A&
4n+1 AL (5 AF A7 49 Wi+ 1) o
A B 9 7MY Alo) A At AHSE T 5
AFEL Fig. 20 2 T Aol AASFTE A LA
T T E AN AR R AL tsd HE E

27 qotsi the) 2k

7] AT =0:2*Cf, *Am

]{]_ ] 249Bk 241Pu (241A1n ZH —ya]:oﬂ 6‘%) 237U (237NP

§arekel] 23t 4 py g2 Qg A2 *Am HF W
M#ipy 2 7] A aeko 2 I, 233pa (PU A 23kl )

o REZI PRAdH (27] AareF=0, BEFol Hlof uf

__O'_ ;%}-% ]:] 231-7]): ZZSRa, ZZSAC, 221FI’, 217At, ZISBi, 213P0, 209T1

r P

N

B BIAEE 485to] 71 Aol2ol gt WS

Ast 2 A A9 Am, Np 2 P The] I3
Jolglel e RE 3
5 Akl oIt 3 A%l T A1l A

Aol Aelg 2 oLk
RASHE 2% Mam A5o] U5 W
27 348 Roln AelA Tejsolof she, FalE

of el ie ATE @71 949} PUE R0 Ee

ofof ket 2 S A BN = FFA = *Cm, ' Am,
*Np, *°U % *Th (BAFT ) v PAM S &
A4t A “Important” 150 &2 AX = lek 2HH, *'pu
2 “What-if” 70|20 e} 523 4 QOB “Less

important” & BEHFE I

2.1.3.3.4n+2 AH
4n+2 AL (5, AT AF7T 49 Hi=+2)l H
A S B VS Ale 1i Aol A+ T B
ARE2 Fig. 29] 25 Al WA o AASHAT A
& T T A SAH R A9 TRt AF 9 O
oAE Qofshd ot 2.

« Z7] A3=F=0. *Cf

< Dz, 38Np (Bpy A ] E ), 22Am (22py D
238py /234y A o] ;1’,1_61-) 242Cm (238Pu L 284y AT
2ol I3, B4 (BHU A ol] TFF), Bémpa (U A
2ol 3

o LOET FYFE (7] AaLsF=0, L Fol Hlsl of

o . .
_?_ ZEZJT: ]?l-7t}_7]) 222RII, 214P0, 214Pb, 214B1, ZIOBI, ZIOPO

B BIAES Agstel 7pg Aol 2ol tie Bt
-c:—,l, 7‘% % ZﬂcEﬂ.—g' 7:] o] 238Pu, 242Pu, ZIOPb 230Th ]
2Rae] S5k o] ARl 2o et ow, ]9l
Ao 5 Aol oIt 3 4] e 7ol

5 GEolBR S AuNA A2l
% glek. &, el that st AnE 9] 9l U
PR FHHoR EelsIch 5T, am o

N

)
AL
)
<

_l

>
et ¢
oo
sk
_I

Spe] F-2 Wy ATl 247k mgtsor g

ol met & FHALANAE HFH LR *Cm,
22mp 202py 28( 238py 234 20T 26R, Tl 210, (TS
S0 HQ)T FAHIAF +F Aol A “Important” 1
o7 AAE A 2HE, 2 Am E *Pu-2 “What-if” 7]
2of o] TR 4 OB R “Less important” 2 75

51



JOURNAL oF RADIATION INDUSTRY

At

2.1.3.4. 4n+3 A
4n+3 SUAILG (5, AF AF57T 49 v +3)0f of
FHA B W I Alo| A Aol AFEH T 53
AFE-2 Fig. 29| 5 W] WAof] AJASHAT

« 27| A2 =0: Cf,*Cm

« TEEEE7]: 298Py, 2Np (*FPu L] EF), *¥Cm
(*Pu A 5] 23, 2VTh (33'pa Aol )

« EETE WP ate] (7] AaF=0, B Fo] =S oy
- A2 W70): 2 Th, *»Fr, **Ra, *°Ra, *'*Po, *!'Pb,

211Bi 211P0 207T1
2] (]

-

& SHARES A85te] 7MY Alol 2o HiRt BrkE
T35t At 2 A2 B9 2Pu E Ppac] ot Hgo
2| 2 o] 2] gk 2$Am H *Ac EZF 7]ofol= o= U
wom, o]9]o] thg B HF-2 5 Al ot F A
off gt 7|7t @ FAIS et EolBHr 5
Alitoll Al Al 4= Stk o, Ballgo] et ket At
£ ¥7] §lell uE F7HH ez Zetsielt.

ofof wret & S A= HFA 2 *Am, *Py,
35U, Ppa B PAc (BAFTY )W YT %
Aol A “Important” TFC= AP E QT 2HH, *2Cm
< “What-if” Alo] 2] tis] S 4 YUOBE “Less
important” = #5753l ct.

—

-
B ofh

2.2, W2E AR

ol A TO] YA
ofl A ehgstA vhepe, A

FHO] JFL AUt olof ufe} w4
o 71 Fad WA aEe A Ay

Fe) Yo Ang 9

0%

o

o <
(o]

™, o

2
S

ox
Lo ofN oE
N

™

kl
)
olt
Ok

& 2 A5 4 glon, ofeie WAt
oS s sl A8 Aat AgEddeko). o
ol MBS @ FhA) st 28 Abastel Al
@ % qlow], A Rk AushAt o] 2k

2.2.1. 4] 914 S| I WAL HiAt
A Agee TS

B OE (e 02A), 7e 34 FER 22 4
A

& FEH, ZF 940 tief 7 HE B Aol
WEEC] HeHth A9 484

ORIGEN/SCALESE AH&-5te] Alitololon, 4
Z/J-2 SCALES= F7Fotqlet. A5 AR A& (1Be,
1C,*Cl, ”'Nb, #Zr) o] - 55 1 AL
Qe BHE vIT 7[EAFaol A Rt 32k
2 587 A offA Z=1583] SERPENT

AHgShATE.

fu oot o Ry

[o
S
)
ol
L
N

o 1
ta
i
Y
i

[RNNE
T
2t
i
|

=
=2 BE AR o) >
2 9 5% B9 TPl 1 47k R gong
Fig. 301 21418 4834 [10]] e} Rl oA
o 852 Askr,

P AE (2,

[e) [e]
ORIGEN?] 7] E€ 7 njqt ¥Als, 1070 GBq (tU) ™)

250 Q¥ = X|4: (Risk Quotient, 'RQ) 7|= XE
2o, Y18 E 25 (RQ)7F 1 HIRHel A

2 A A A L] G A= 7Tt AR WA

BZ-0] o PAFE (Ama)' T SN 3 AH o gt A

FEAFQIZ} (D CFingestion)’ 2] H2 RQ AT (RQuimit) S

71Z0 2 AF3L FH(Z, RQ= (AmaD CFingestion) /RQuimic)

otk A HHOoZ AGH WAALEA 9 v =

‘Radiation Decay 3L.E (v4.1) & AF8-5to] &= St

=
&°

—

3T BRYY| 71E X

o % 3TACIAE W77 1 Hlgkel WA sl
AR, 30 BAAEY] G4E A E] A

kel welHct 1~38) 282 Sl AT )

57} 1,485710014 94712 ZHAHTt



S HLW ASHEE oEs BoH SARSE MEHY

Reactor physics
activity calculations
(1485 nuclides)

l 3
Step 1
Activity < Cutoff (=0)

£
N>

Risk quotient (RQ) <1 £ 3

>! Elimination of low safety-relevant |

I radionuclidesusingsimplerules !

..............................

:
X}

Half-life < 1 year

94 nuclides
S

Step 4 & N
- 1 Further elimination of radionuclides 1
M:::I;:?::i t";?:;:z::d I using additional method and/or data |

Reduced set for the

consequenceanalysis
(41 nuclides)

Fig. 3. Screening process of radionuclides to be analyzed in the
radionuclide release scenario for a KBS-3 repository at Olkiluoto
in Finland.
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Table 3. Screening results of radionuclides to be included in the transport calculation based on half-life, inventory, transport property, and
radiotoxicity (Finland)

Consideration
Nuclide . Themsa o Category I Remarks
Half-life* Inventory' property’ Radiotoxicity®
27y S u OUT Taken into account in the decay chain (as the
daughter of **'Pa)
Ag VL IN e sy of PWR cniene
2 Am M H IN
2RmAm M H Very high Kq H ouT
*$Am S High K4 H IN
133Ba S H ouT
1°Be L H IN
“c N.S IN
meq S VH ouT
44 Ce S ouUT
crf L SR H ouT
0t L ouT
BIcE L H ouT
32Cf L SR H ouT
%*Cl N.S, ST IN
2Cm S High Kq4, SR ouT
Cm S High Kq, SR ouT
Cm S High Kq4, SR ouT
*SCm S High K4 H IN
#Cm S High Kq H IN
#Cm L L H ouT
28Cm EL H ouT
OCo S S.S ouT
134Cs S ouT
B5Cs VL VH IN
B37Cs S VH IN
2By S L L.RT ouT
Is4p, S ouT
1SSp, S ouT
SFe S L'RR{ ouT
Sorption
*H S H ouT
182hf L VL QR ouT
166mp, L QL SR ouT
1291 L N.R IN
17 a L L SR ouT
*Mo L IN
*Nb S L IN
*2Nb L H SR IN
93mNp, S VH IN If short groundwater travel time, it can

become important.
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Table 3. Continued

Consideration
Nuclide Category Remarks
Half-life* Inventory' gz‘;il;?;*t Radiotoxicity® =
**Nb L H IN
Nb S ouT No daughter of any safety relevant nuclides
144Nd L L ouT
$Ni L RH IN
®Ni M VH IN
B6Np L L ouT
Np L H IN
Blpy H.RR H IN One of highest release rates in the long term
*1pp N L H ouT Secular equilibrium with ***Ra
107pq L H IN
“Spm S H SR ouT
4pm S H SR ouT
“7pm S H SR ouT
6py S ouT
238py S VH H IN Produces **U
py L H H IN
#0py L H H IN
*py S High K4 IN Added to **'Am
#2py L H H IN
2#py L L H ouT
26Ra L H IN
2%Ra H ouT Added to ***Th
%Rb VL SR ouT
'Rh S L ouT
102mRh S L ouT
106Ru S ouT
1258h N ouT Taken into account through decay chain
7Se L H IN
265 M L ouT
1465m VL L LRR ouT
7Sm L L LRR ouT
BSm High Ky IN
2imgyy S H S.RR ouT
12681 L H IN
Sy S ouT
%0g, S VH IN Impor'tant for the initially penetrated canister
scenario
7Tb M L LRR ouT
18Tp M L LRR ouT
BTe L L LRR ouT
PTe L H IN
125me ouT Daughter of 1256}
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Table 3. Continued
Consideration
Nuclide Category I Remarks
Half-life* Inventory' Transpor: Radiotoxicity®
property
287h S Ka>?**Ra ouT Secular equilibrium with parent/daughter
29Th L H H IN
#07h L H H IN
2Th L IG from U H IN Accounted for in the solubility limits of Th
'Tm S LRR ouT
®y S L LRR H ouT
2y VL IN
a0 VL H IN
3y VL H IN
Béy VL H IN
3y VL H IN
2y S 0.S ouT Does not live long to migrate long distances
PZr L H IN
957, S NI OUT Short half-life daughter and no safety relevant

daughters

Notes) *Half-life: S = Short, M = Medium, L = Long, VL = Very Long

*Inventory: EL = Extremely Low, VL = Very Low, QL = Quite Low, L = Low, RH = Relatively High, H = High, VH = Very High, IG = InGrowth

* Transport property: LRR =Low Release Rate, SRR = Slow Release Rate, H.RR = High Release Rate, L.RT = Long Release Time, S.IT = Short
Transport Time, S.R = Slow Release, QR = Quick Release, N.S = Non-Sorbing, S.S = Strong Sorption, N.R =No Retention

$ Radiotoxicity: H = High, N.I = Not Included, O.S = Of Significance to the biosphere

Vi this column, “IN” and “OUT?” represent “included” and “excluded” radionuclide in the transport calculation, respectively.
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Table 4. Comparison for the screening results of radionuclides considered in the radiological safety assessment on the KBS-3 repository in

Sweden and Finland

Category Both countries (37)* Sweden only (8) Finland only (4)
. e .36 .« ONj 3l . 10g4
.« ONj . 9Ge . 90g, . 3mog « 9INb
Fission and * %Mo * S™Nb ¢ B7r o 2Imgp * “Nb
activation products « 9Nb o 9Tc o 107pgq . 12p,
. 108mp g . 126, . 129 o 166mpy
. 1350 . 1370 o I8lg
4n . 240p, . 865 . 8 _ _
.« ¥5Cm .2 N _ . 4y
4n+1 RS . 297
Decay chain « %6Cm « 22py « B8y o 22mAm -
4n+2 . 38py . B o 2307}, . 210pp
.26,
. 243Am . 239Pu _ o 227Ac _
4n+3 . B35 . Blp,

Notes) *Values enclosed in parenthesis represent the total number of nuclides categorized into each group.
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<4n chain > <4n+1 chain> <4n+2 chain > <4n+ 3 chain>
2620f 249Kk —» 245Am 250CF 2510F
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244lpu 243py,
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228Th «— 232) l
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Fig. 4. Decay chains to stable isotopes for 4n through 4n+ 3 nuclides in the radionuclide transport calculation (Finland). The simplified
chain for the calculation case only consists of radionuclides marked with the rectangle.
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Reactor physics activity calculations

Fuel
Specifications

Reactor
Properties

Inventory < Cutoff
NO
Half-life < Cutoff
NO
Radiotoxicity < Cutoff
NO

Scoping analysis for
hypothetical case

Operating
Histories

Decay chain

nuclide

Added to
parent nuclide

;f Elimination
(Screemngout) i

Reduced set for the
radiological safety
assessment

Fig. 5. Screening concept (draft) of radionuclides to be consid-
ered for the radiological safety assessment of the domestic KBS-3
type geological disposal facility in Korea.
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