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The safety case program has been prepared for the development of the disposal facility of low- and intermediate-level ra-
dioactive waste in Korea. For the development of the radioactive waste disposal facility, this program can be applied for the
safety demonstration of the facility and for the safety judgment of development step based on the international standards
and domestic development environment. Systematic safety approach of this program includes the safety strategies such as
optimization, robustness, demonstrability and defense-in-depth principle which are based on the safety principle and objec-
tives. From the quality of assessment basis, safety arguments focused on the uncertainty management and the confidence

building can assure the disposal safety during the step-wise safety assessment.
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Fig. 1. Safety approach of KORAD for the radioactive waste disposal facility.
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Fig. 3. Safety optimization strategy of KORAD for the radioactive waste disposal facility.
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Fig. 5. Defense-in-depth strategy of KORAD for the radioactive waste disposal facility.

JINFCWT Vol.12 No.4 pp.335-344, December 2014

339



Jin Beak Park et al. : Development of the Safety Case Program for the Wolsong Low- and Intermediate-Level Radioactive Waste Disposal Facility in

Korea

Table 1. Korean regulatory guidelines for the radioactive waste disposal
facility [6,8-19]

Number Title of regulatory guideline

The NSSC Notice No. 2014-11, Standard Format and Content of
Radiation Environmental Report for Nuclear Power Utilization
Facilities.

The NSSC Notice No. 2014-34, Regulation on Radiation Protec-
tion.

The NSSC Notice No. 2014-17, Regulation on Reporting and
Public Announcement of Accidents and Incidents for Nuclear
Power Utilization Facilities.

2014-11

2014-34

2014-17

The NSSC Notice No. 2014-53, Standards for the Structure and
Equipment of Low- and Intermediate-Level Radioactive Waste
Near-Surface Disposal Facilities.

2014-53

The NSSC Notice No. 2014-54, Acceptance Criteria for Low and

2014-54 Intermediate Level Radioactive Waste.

The NSSC Notice No. 2014-55, Quality Assurance Standards for

2014-35 Radioactive Waste Management Facilities.

The NSSC Notice No. 2014-56, Radiological Protection Criteria
for Long-term Safety on Low and Intermediate Level Radioactive
Waste Disposal.

2014-56

The NSSC Notice No. 2014-57, Guidelines for the Preparation
of Site Characteristic Report for Low and Intermediate Level
Radioactive Waste Disposal Facilities.

2014-57

The NSSC Notice No. 2014-61, Regulation for the Inspection on

2014-61 Transport cask of Radioactive material
2014-62 The NSSC Notice No. 2014-62,Technical Standards for the Struc-
ture and Equipment of Radioactive Waste Treatment Facilities.
The NSSC Notice No. 2014-63, Technical Standards for the Op-
2014-63  eration, Etc. of Low- and Intermediate-Level Radioactive Waste
Disposal Facilities.
The NSSC Notice No. 2014-64, Guidelines for Preparation of
2014-64  Safety Analysis Report for Low- and Intermediate-Level Radioac-
tive Waste Disposal Facilities.
2014-65 The NSSC Notice No. 2014-65, Regulations for the Inspection on
Disposal of Low- and Intermediate-Level Radioactive Waste.
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Fig. 6. Step-wise safety assessment of KORAD for the radioactive waste disposal facility.

AR g AmER RN AR Ao 8§ E FEe
= PAH Sl81E Alofaly] Sl AeTIEA7 ol H el
Aol vl BEEAZ A G A4 F HAH A
o= ARALT T B0 WA e A5E ey,
ARA A2 o] AL A o] A A o) B B0 zel
o1 1 Asha e WA Sl A A e e
e Eal AgHon BAHth ARAel A Hst
BAE A B Bl ol A S8 ] w9} Bl
o] 574 .70l 8 F-7]ol whek B2,

2.5 A

AEAld o] QEHAAGHAA 9] PSRl QT
gk b FEEe] 9 SAE o AAA of tigh Ak A
S5 s ARAE LR olN wE2d 24 3
o] 5AE& votatar b AdH 7 wH oA e B
o] QPAAAHARE SRttt X224 9] safety Cases=
A o] Qb ol JFFES vAE BE &Y 9 &5 18a A
Aol Mg #7)Eol A&== AS, Alo] 2 21 FHE

JNFCWT Vol.12 No.4 pp.335-344, December 2014

A 3t7] 9l AHg-Edt,

3. A ARt

ZBA) o] f ke TAEA[S, 713 AxFEhA 3]
Al171 A5Z(FF 3 71e] 782D o] whef TAE H2
2] o 2 gt} Fig. 6041 A AISH uke} Fo] 2EAlAd-e
W 37} o] Fol| = ek A gkl flal W = 24tEhr]
gt S5 A&t A Sdstel AA whAlo A A
= Ag Y=oz s} A Safety
Case % tx1d57ke] B2, W 9] 9 7 SA= 1 93]

EZ__

2
= SEe AL fswe] 2719 Al el gy
o 719s

341



2] BN Safety Case?]

L

s

7

o

SDE|

73

Z
Ll

_‘|

27}e} Tio] AR A

ARER:
3

<3
T

o Ay

A=}

3.4 #3)

3 Al

@ 7)
oE

9]
=
=

AE

=

J=1PS|
=

=

&, 517}

S

B

25 ATt AN 12 A4, Hr)

= =
e

=

7}

[e]

]

3

)

3

b

o
pul

: Development of the Safety Case Program for the Wolsong Low- and Intermediate-Level Radioactive Waste Disposal Facility in
g

Ay

(A A
7

&

3.1 Al GA dAA 7}

Jin Beak Park et al.

Korea

W WO E G MW RN R e B oo oy R o
S hEL TLBEIE g PEFTgyg B p® g
oMo &b oW TR I T I - NS T O~ S - i 5
= = ~ AN NX jal . }:ia,ml
MR mw X Wb W W w5
TSPy g E X TRWY FTTDaeBpe BT H O
ﬂ,m.LM&IIBEaLHLﬂO#_ELE .ml,wumﬂl% qMﬁﬁﬂeaL%ﬂﬂﬁﬂLMOﬂﬂw
WS R gy g o B T ag A EX W T T g
T B v W oem ) BXpm R Wy @
A I SR TEmR mhe Fo 8
B o o T o B I T o M oo WA Moz B S
R E2E Mmoo b g e iR B s Ry £ &
=0 = ) = - ) ! JASTN A B
R I Nl <5 E W TorRPoglon g
S R I 5 SR N NW o E
T s BT R I e L Il (- =
Nrmmﬂlﬁiﬁ_s,aoirdl orcﬂﬂrdoﬂn y%ﬂﬂqaﬁlﬁ_ﬂoe_aﬂemﬂn
PE I NPT R s HAd D BRI T 2
s RN U T O i i T
R TN ~ S X pb o o 0| H T Koo Mo T
nxnﬂuﬁﬂﬂﬂm&ﬂﬂemeﬂr G ﬂ%MEJKLHﬁWMMNﬁWaﬁﬂEo_‘_JﬁﬂﬁﬂlE%
PR = X — T < ol o8 zr X
PERIRERLLTE  p g dx o R PHYRRI S LT
BTN @ TR o O wm PR IMLET gl e AR
N N ! gy ﬂﬂquaLgmﬂa_%AEAﬂ_,%%
I < T O - R - R S A R G U Rl A i~ SCI
Eyﬂyylm o Wr TR T i - n,.od.:lﬂ} o Wm oy XS
W N o MW b ﬂ%&ﬂﬂ.% TSXEETRE S F S
BERP W M : L N Bl R Sl S -
wE o o A= W < T T I of ® M W F W w W W N
wﬂ ﬁ@ﬂ%ﬂmw”w%j%mwn ﬁﬁ_@ﬂé T =
I < T oy o= T H oo N N B o oF T o ol
$T FRELEEIZLELE HERZL acEgW
R R PR QP ®T T 4 p SN NG e I
o’ N N B R Y oMo doopy BT A
I pENTT DD W e - i S
g & PR g AL A NI TSR I )
S o R I N R P e ma P BT E T
o o = TR s e NE TR RO T o = 1 NG
o oF J.otm‘_nmaﬁlmﬂﬁl T ﬂhm,_ LtﬂL%ATxﬁﬁoﬁNMﬂ_ﬂrq_@
S Moz o) 7mﬂ%mﬁxur Xomoow o AE o H o< o) or
»n N T X H A4 o o o X N sl o0 | _
- L rhrrRELATXIA | mEFPAREIFRET
_ ~ N = ) Q ™ B A - o 75 B o8 op
2L p LEPwiEErsTET p nieliRieeex
= T sl lmRaisirc  RRIT oL pT o
5 0% ﬂw—u_:%ﬂﬁ%%ﬁﬁ%wm & ZT?HEQO_EWOLO_E@W%
o D VR XPROIN & & MM ™I A o e
=¥ S A S ol G R B BT
~ —_— H™ — = _— o = K N 2
fol T mﬂnﬂurﬂoélmﬂﬂroﬁﬂwmﬁawm T mﬂww_x Vbﬂwﬁ_sn%}nﬂ
T oo HEML%ATH%E%M&%HME T O aIPITRATRE R
I m XTI E T2 g T XRERT TG g
TR o oph W wmm P T R I Sl
B N FLOTRT BT g T oK o A N T e
oM rpagxd ompp ™ o FRPpRs T H Y
= oo WEFEFTRAEAT O M e B m T SN MW T Ho< ol N

JNFCWT Vol.12 No.4 pp.335-344, December 2014

¢F(Uncertainty Resolution), %7}7]¥H Assessment Basis) 2]

kel
gl

g},

A A]

=

d=7E

g

3
gl

|} v]arso] oF

2
342



Jin Beak Park et al. : Development of the Safety Case Program for the Wolsong Low- and Intermediate-Level Radioactive Waste Disposal Facility in

‘ Identification Uncertainty
1 Resolutions
L « Scenarios
Characterization « Inventory
e « Safety Concept
Assessment Basis —* l 8 Facility Design
Relevance for Safety + Data/Modeling
« Disposal Site
Need to eliminate or ¥
reduce uncertainty?
it

Unresolved Issues

Fig. 7. Uncertainty management of KORAD for the radioactive waste dis-
posal facility.

« 1st Level

« 2nd Level

« 3th Level

Fig. 8. Documentation plan of KORAD for the radioactive waste disposal
facility.

TZ T w32 ARRF(Unresolved Issues) 2 7231 W&
= AXBEIA

AEA ] Al B FAASEAA o] Skl uh
2} strst e Hrhrinke] 7H8Ade b9
el WolA HHstE s AL hdgdelE 9
& NE =7 Bl 7] Zsto] B tiE F
T ArgS g AR ARl e FEAAE F
A BEE 93 derag oz HEAE N 3 Q4]
A @Al 24 &, AlaE, FAaset dd dhdan

of 483k},
Safety Case &0 W XEAIA otxAde d#d
FARZIH ZAAAE St =57 AS SRt &
S

% Safety Caseo] WHol] 7]efalojol st} Safety Case9}b

JNFCWT Vol.12 No.4 pp.335-344, December 2014

Korea

F8H7Y] A S AEAE A A AREA,
AEAE B A LE Ak FAAA A w2, QHd g7}
SHHEES g =575 8 el wet FAlstar FH e
FT o2 A|AG}, 22 Safety Case 7S $18F 4]
| Al Fig, 83 7o) ]H-A|A Safety Case =3I 2 13(1
A, A BAIE A Safety Case 7| BaA](2 @A) L
2] A EAJA Safety Case 7| 7] ZEoF H7}7|vt Bl
G AN AAE A-&geh. AEAE o] AL HA sk
2ol whet dAE Hrheke] 71833 bR T EH

e

S Wl 1 AR A, A 8 e ode] BlelA Tk
3 AAThere] 7] el VA G ulmAA], 2) A
A B oS A AFEEA T ARAE
2434 948 Alolehs §E 1A wE 3) AR 4
& ANT 5 Y= Ae) BEUHo] AR wi= A

Hhol= theFdt Eeld W Ee] o] AR A
S AAIT s A o] 5

?l‘
gheh, AAlAd o At ol M ARg-E HlolE, 2,
Axpel] thgk A v} Safety Case 7¢I oA SEE S,

=7 5 o] e $E) AL AT,

- AES] A E 7 =] ARAE S
=3} AT}, Safety Case
FRzasle dRAALRR T A AR 5

J O 2 JAEA 5

0
=
1)
z,
o
fo
=
(52
L
ox
Al e
a0y
X
)
_I a
-
i
o
f
o
[l

=
ot
oY,
o
e
ol
Mg
Jh
-
o
QL
32
T

i)
by
> O
ol
ol
2
=
S 4o

)
i)

rO

)
=
&
N
™
ox

1o
AN
1 o g

o
R=I
ox EH

fo =
(o
R
=
fo o

o Ho
or o 2 P

N
N
N
R
(e
o
o
2
=
i)
i3
ot
>
oX,
R
)
rO
2

343



Jin Beak Park et al. : Development of the Safety Case Program for the Wolsong Low- and Intermediate-Level Radioactive Waste Disposal Facility in

Korea
7o} obd A $el 89l B A AR RS A3 ht
AHYZAL Bl FGustes shect

FeElvet F - AT A ETE 19 Al AR AE 9
SQT} FF ARAL ) F7) )L T safety Case B
Srz 2 aie] -g-of wet AEAld o] P S e 7] E
Rolr %2 Hehe B3] A Safety Cased] W3
o] o] 0}% 7|2 Hhit}.
REFERENCES

[1] Nuclear Safety & Security Commission, Nuclear Safety
Act, Enforcement Date 26. Oct (2011).

[2] International Atomic Energy Agency(IAEA) Safety
Glossary 2007 Edition, IAEA (2007).

[3] International Atomic Energy Agency(IAEA), The Safe-
ty Case and Safety Assessment for the Disposal of Ra-
dioactive Waste, SSG-23 (2012).

[4] Fundamental Safety Principle, SF-1, IAEA (2006).

[5] International Atomic Energy Agency(IAEA), Disposal
of Radioactive Waste, SSR-5 (2011).

[6] Notice of the Nuclear Safety and Scurity Commission
No. 2014-56, Radiological Protection Criteria for Long-
term Safety on Low and Intermediate Level Radioac-
tive Waste Disposal (2014).

[7] International Atomic Energy Agency(IAEA), Safety As-
sessment for Facilities and Activities, SGR Part 4 (2009).

[8] Notice of the Nuclear Safety and Scurity Commission
No. 2014-11, Standard Format and Content of Radia-
tionEnvironmental Report for Nuclear Power Ultiliza-
tion Facilities (2014).

[9] Notice of the Nuclear Safety and Scurity Commission
No. 2014-34, Regulation on Radiation Protection (2014).

[10] Notice of the Nuclear Safety and Scurity Commission

No. 2014-57, Regulation on Reporting and Public An-
nouncementof Accidents and Incidents for Nuclear
Power Utilization Facilities (2014).

[11] Notice of the Nuclear Safety and Scurity Commission

No. 2014-53, Standards for the Structure and Equip-

344

mentof Low- and Intermediate-Level Radioactive
Waste Near-SurfaceDisposal Facilities (2014).

[12] Notice of the Nuclear Safety and Scurity Commission
No. 2014-54, Acceptance Criteria for Low and Inter-
mediate Level Radioactive Waste (2014).

[13] Notice of the Nuclear Safety and Scurity Commission
No. 2014-55, Quality Assurance Standards for Radio-
active Waste Management Facilities (2014).

[14] Notice of the Nuclear Safety and Scurity Commission
No. 2014-57, Guidelines for the Preparation of Site
Characteristic Report for Low and Intermediate Level
Radioactive Waste Disposal Facilities (2014).

[15] Notice of the Nuclear Safety and Scurity Commission
No. 2014-61, Regulation for the Inspection on Trans-
port Cask of Radioactive Material (2014).

[16] Notice of the Nuclear Safety and Scurity Commission
No. 2014-62, Technical Standards for the Structure
andEquipment of Radioactive Waste Treatment Facili-
ties (2014).

[17] Notice of the Nuclear Safety and Scurity Commission
No. 2014-63, Technical Standards for the Operation,Etc.
of Low- and Intermediate-Level Radioactive Waste
Disposal Facilities (2014).

[18] Notice of the Nuclear Safety and Scurity Commission
No. 2014-64, Guidelines for Preparation of Safety-
Analysis Report for Low- and Intermediate-Level Ra-
dioactiveWaste Disposal Facilities (2014).

[19] Notice of the Nuclear Safety and Scurity Commis-
sion No. 2014-65, Regulations for the Inspection on
Disposalof Low- and Intermediate-Level Radioactive
Waste (2014).

[20] Safety Assessment Methodologies for Near Surface
Disposal Facilities (ISAM), Vol.1 Review and En-
hancement of Safety Assessment Approaches and
Tools, IAEA (2004).

[21] Organisation for Economic Co-operation and Devel-
opment Nuclear Energy Agency(OECD NEA), Meth-
ods for Safety Assessment of Geological Disposal Fa-
cilities for Radioactive Waste, NEA No. 6923 (2012).

JNFCWT Vol.12 No.4 pp.335-344, December 2014





