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1. ME

=24 7teEed AL F 217]82 o|F H4-=(Pressurized Water Reactor)7} 177], 42
(Pressurized Heavy Water Reactor)7} 47]o|w F7}=2 37|17} FAF S0 Qth 20104 o5 ¥AY
7150 &2 1474 billion KWhe] 14+2] oy A& A4tstlal, o= =7k AA A9 9f 31.1%] 3iE
ot oA WS ARSI AR FE, 0% KW A2y AR = mid 14E,
1005 KW F2oAd= vwid 198, €49 7Idsa=odAs vwid 97=0] wAgsta Sk
20104 FAE AL HARE oF 11,0005 0|1 2040 ©F 34,0008 HE7t 2= Aoz ofAte
CHE = A2 AER1 91 9],2010) A3 dm YAl A2 AT a2, 9%, =41, 44 | 2y
A% S 2016~2018 37 St Aol o] & A= o AFEIAL Qlo] o] sjdE fsf 1) 22U

ARG S 2 Wt 2) FA 9o SAAFAILY A ®ete] AFEL A (AR,

2009). 20113 3% AT YR FRAvE YA A3 ojutz T YA o L YAy
w71 ge] ghel wete] jF kojsk @A ) AWEM At AF) WA FU FAES
AR ARALE] A, 108 EF o] HF AR PAoR 20129 12¥ £ B
2 A4 Fol Gtk A% FAFY ANE ARG 4Y L AMAA ofelge wels) 2 u),
DEGAEAY BX HA L AU FHAL DB WD B ofuet of ) YAk ke T
22 3 REY AT wo] BAT Folth. T NEYA/BY HE 71&S AL §)
3 F7) AT AYS 19979 HoElo] AIAGY AT A FAE T gon] ofF Fa
AR AW BAL WG AT

=
S548= 7|ZH A 2E(KRS)o] AHE v ek 20089 T A
2557 AALPAFINE DA (Tol 2 ZTRANT TH2E At AWHET| o 1
g 2872 shgov @4 FRUAGATAS FHoR B
SaEa glek olgh ARsET oA AT A

T e Wlee AR 5 =S ARA L

o2 AE= Hrled B A7l o3

Hekate] BEAEA|AFI(A-KRS)O] 7= ¢l

thF8|% 9], 2010). o|¢} 7 M Agol 7]&d e, ohdA 5o AZL ) T2z

ALY FX] Yo AotAEAFAL(KAERI Underground Research Tunnel, KURT)E A-dstaL
o
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S QA oI Bk WS AR dgEE ASFAARE Aot Pl JLHE
71 §1) AQHE KRS 287, b3, 5ASA, HIoR FAEL tEYe Bgstel W
A BRG] ARA FYS A, AR A 71 Adom sta glek A5k 500m ahge
o 1% AApe] FRE 2km x 2km, A HEe] F AL of 95km o]n] HEA AM

9% w2 Aol 32 4Fe], AgAAo] TRSAGUOR FFHHAT 9, 200).
7Y 218 KRS AHES HolRn] AHALAY 28 848 4 213 2ok

Al 2HATE

PEESIBIE

DEHMEIIS: PWR+CANDU

St A e s et 2 Sewrn

:LE' 21 o+=‘1*g,7|ﬂ-x1='Al*%I KRS
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E 21 KRS 2 249 EA

Components Characteristics
Type PWR CANDU
Amount 20 000 tU 16 000 tU
Sf%?aTt Disposal Rate 380 canister/yr 146 canisters/yr

Heat generation 1 540W 760W

Cooling time 40 years 30 years
Diameter 1.02m 1.02m
Canister Length 4.83m 4.83m
Number 11,375 2,835

. Compacted bentonite
. Dry density :1 800kg/m?

Buffer . Thickness : 0.5 m
. Maximum temperature < 100°C
. . Crushed rock 70% + bentonite 30%
Backfill

. Grain size < 22mm

. Crystalline rock (granite)
Rock . Depth 500m
. Thermal gradient : 30°C/km

. Drill and blasting

. Tunnel spacing : 40m

Disposal tunnel . Underground area : 8km?®

. Tunnel number : 700 tunnels

. Width 5m, height 6.15m, length 251m

. Vertical emplacement

. Total number : 11,944 holes

. Spacing : PWR 6m, CANDU 4m
. Diameter :2.02m

Deposition hole

2.2 EHgth| 7|2 HEA|AEH(A-KRS)

HAB o] et SEATAL ALY R wret AN A TN WA B 3
o715, At 72, offges W71 B0 F4E AGFAAR, ATE D42 SR 712, o
A AA S W] H71Ee BAAEST] st ALY Aol aE g,
o} 913) 2 W71 Be] B4 W HANATS F/ksk §719) $A, 97 oy B L2 o1y
4 RIS AT, o8 EOD RBNLAUN PATALE SIgeD e 39 22

oF &2 AKRS du7igo] =EEATh(F 35 <], 2010). A-KRS o w21 200m 4 =ol= AR

p

FTalolg o] AV AR, S 7B B 2 gubzly] 38y g7 Eo] A & A E R 500m
QEOH% Xohﬂ'u 7] A Hﬁlﬂgol A 2= A QE} ol B AL LEHHTI=S A%
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(D) Interim Storage of SNF(EL -200)
4 = Pyroprocessing (Surface)

—— 'Wastes from Pyroprocess.

= Llﬁ‘tem Storage

or final disposal 0

@ After Long-term Storage@) €)
= Move to K- PEM Fab. facility

.,.mm'i.u..,,i-,

od

@ After K-PEM Fab.
= Final Disposal @) €)

38 2.2 A-KRS ofH[ZiH =(Z23]|F 2|, 2010)

3. XIStMZHTA oM AT

A5t AR ghitel mESIH/1BS HEE A9, ALY 3] AAHE RS S
S XS BHY SA0] MAH G HEALY AL Asts Ao] Basht 4AF
B Aol A @A At FABIAL 4R B RHTHE HEAYL Astn A4H e
T8 F3 AEA A ot A o3 glth. B3| & 1ol Zo] HE AT E

=
g AtAdAE(URL) S BHESEAL Thf
o] AZAH-S 93 2006 A 5FAE A FA]A(KAERI Underground Research Tunnel, KURT)

AAsta @A AAskL it
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F 3.1 HA Z=2| URL #& (NEA, 2001)

Types URL Country Rock types Depth(m) Operation period
Asse mine Germany Salt 490~ 950 1965-1997
Tono Japan Sedimentary 200 Since 1986
Kamaishi Japan Granite 260 1988-1998
Stripa mine Sweden Granite 360-410 1976-1992
GTS Swiss Granite 450 Since 1983
Mont Terri Swiss Shale 400 Since 1995
Olkiluoto Finland Granite 60-100 Since 1993
Generic Climax USA Granite 420 1978-1983
URL G-tunnel USA Tuff >300 1979-1990
Amelie France Salt 1986-1992
Fanay—-Augeres France Granite 1980-1990
Tournemire France Shale 250 Since 1990
HADES-URF Belgium Clay 230 Since 1980
Whiteshell URL Canada Granite 240-420 Since 1984
Mizunami URL Japan Granite 1000 construction
Horonobe URL Japan Sedimenrary 500 construction
ASPO. Sweden Granite 200-450 Since 1990
Busted Butte USA Tuff 100 Since 1998
ONKALO Finland Granite 500 Drilling phase
Meuse France Shale 450-500 Since 1999
Gorleben Germany Salt >900 1985-1990
Site spe- Konrad Germany Limestone 800 Since 1980
cific URL Morsleben Germany Salt >525 1981-1998
Mecsek Mountain Hungary Clay 1000 1995-1999
WIPP USA Salt 655 Since 1982
ESF (YM) USA Tuff 300 1993-2010

3.1 X|StXEATLA|A(KURT)

KURTE ZEH71& A2 A5 8 20061 11 ¢hg8 o el 24 ol €
Ast= A8t HEE 180m Aolo] KAE At A7-1E 270(F 75m), 8m doje] 3|2} 7t 9 H
42 §EE A4S ol R E wjEdly] 98t 42 o|F2o]4 rk. KURTY FHj 4
= 90m BA Qe vl el bt Hﬂoh Stk &S AE SRS 9
10% 3t He& st on Foeto] Yehhe 77 4m = ZAE 2told& HA5H
o 1% 32 = KURT ¢ 7j8ks RHojenh By 222 2dUupy|iE S8 ojfoizlon

)
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BE, £3E, 2a2E go|g 2 At A" F| 2% €Y A7) 6m x 6m 7} 5
T2 AA R $UEHE 2549 FS S of 25F Aot wj7|et 5717t 7Hs3 87
2", A QA Bl Au), WA, Y, A}, HY W FUHE AHEO] ISIEE bl
BEAA2HE, v estu el EUBAA LT 2 PAAA, 25 A, €Y W Fal7ks 2] Al
28, HE W 258, HE, vAE A5 AlS ALE o] AxH o] 2-EEal Qltk. @A KURT

oA oA Ast B A FLS EZ3sto] XA W Asls, 2|38}, _‘%olioﬂ el chopsl HAA|
ol AAEL Q. dEHAFY a8 &8-S Half 201049 119 At 127) 7]3o] KURT
ALY 2l 2 %L“?‘?P on RN sHEH= A7 “J?%kﬂlr T Al "7t =9F sk

-

500m borehole

3.2 KURT OfM2| M Hst &3 A

3.2.1 A]';F‘%_ SEAIY

KURT -ZiEoA UY=L = AFE sIEAAS f18) 100712 =AM S Rt ol A
AL 7k R Wzke] wE ghwk o) SEWStE A ASIL Tk HE o) L 20074 12
Y 20°CHE 5°C Y2 A5 E 0] 20081 69 90°Co] T F 5E A TArlA Qhure] L=
7b Hgst 2 wj7hx] 90°C2 RAsk SlEZFE A 14% Qo] ¢ute] 2k dH 2=
90°CE 7193t o] 3|EZoA 0.3m @] A Ao A 40°C 0| A7tA] AFLst= Ao 2 vehygtt
(19 32). HY wdozo o £ <) By ¥y Rork o v exEmsl |
ehakeh ElAAF B Aol A o] d-ofslA A% WS 98 20109 3E L= 120°C 7]
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ASAEA ool A o) SE BE W o
EARTNA 7] SR W SEwstE S4stdrh 20119 89 AU Awstglon] Wyt
o W ghuke] A% WSt EF A% W 4% AS WS Aste] 245 Ytk A2F 3l
AWe Bo) Z4E ARE ot Aevlo] L& BEo] nAe A%, £ATI A 24 B,
Sh7) Al 2Elo] o B wwomo] o 4 W7k Sof B8HT k. EAE AHAY ARE
390 S|4 DES o83 THM BAAT Bl 7MY dFol= B85n A58 4718e
25 2AGGe) Ao BYAF Aol AHeE Aolth ole BaAstel AN AT UL AL
ATEE THMC EEA% 4 913 41859 7¢] DECOVALEX-20110] 20084516 % 4] 2]
7)oz Folstn olrt

B1 hole temperature C1 hole temperature

Power off

Power off

(a) sIE{Z0IAM 0.3m %X (b) SIE{ZoM 1m XI&
a8 3.2 5|E{7tHe| ofF bl 2RE #M5t

322 KURT 39 9,548,984 27124 %7}

AP 2 LAY AT B4 felMe Hdel 22 A Fo ok ) &, 2, o
oA 27|z g olsi7t MtEA] Basith & AtolM= AFEA, e &, e, H5H4
=74, Askr9] A=Y E45 Fdll KURT =1 outel o, 5=2], 93t 54 ¥sks &435k3tt
(G 3.1). 4% =4 SA4AY di7] E oA 225 o]&stel =2 & A ol A 9] AlZte] uf
2 e wsle ANT 4 Ut AEW B2 A4S 25m 9 sm A Mol A Azt A L=
shie Zh7} oF 6°C 9 26°'CE Yehgon] Ao Lo =2Ets AEY A9, Im A F71 A
uje ok 199 Ame] ARk A|do] WSt ATk vt Wolxlel AT clEE LE WSk H

KURT 40| A]9] 272708 5 21
AF AA) 28D 4 9 gl AFABLS Ba Poja Ao AL Y NEZARE B
89 5 942 Aolth. NaeHuAY &, 5o, dra 27 me] YT AT F AR ALY
o A% Wb W nES) PANIE ARG RAAGT HE ALY DA B ol TR A
shgrre AA L AstraBelAY @Y 23 AnY sAolE BED & U4 Aotk
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323 orukaA o = B}

KURT 74 A o] ojs) whashis ot &4dje] us B7kshr] 9is) 494 499 @
FAEE AAHET ARA AY 2 BE HHoA Y &Y Wy FAAE "HdolA
L.Im~1.5m Atojof] f]2|el= AR YErSTh SATY AlE 7o A1 9] Goodman jack A& A}t ¥
AT dTrHP A== HEAY L5m ool A7HA] JFS = A0 R et H A o]
249 olgal 7%, 0.6m23m v2le] bt WAl o2 9{Eh(Kwon ot al, 2000). A%
oFeFS o] &3t AP A oA A or 2 A S dSskqich Al AXE 97
AZFol A S5 eralsotel vig B Ak Wube] @RS W FHO-2m)l A RQD A
2 Wut g FS vhx] ¢k A7 2m~)ofl HlS| oF 20% WA vEbT Wt & S AR A4
o] 7%, Il Hoj vdl Ht oF 40% fAEE AR U th(#EAd 719 29X, 2008).

# 3.1 KURT FH#H gidke] EM
SES iE 2M2 Si0, o &2Fo| 70~75% 2l stztetolo thEE22| fx|oA HALZ 60° o] Atel
EN AL He|7F 24
X3 ANEH B0 =2 HSEH, Azof w2t K=10 28
obupo = RMR 81 O|Ate] F£7+0| 24%, "Good rock" O|Ate| F£Z10| 63%, "Fair
=T rock" O|&te| F7+0| 85%
Ucs Alzof w2t £745H0 100m X[ ™ol A 2F 75MPa
o 5t AEUE Al zof wat E715H01 100m X|&HollAM 2F 10MPa
EN E Alzof w2t £715H 100m X[ &oll A 2k 50GPa
Em 3GPa~ 37GPa. gt 2F 16GPa
Pl £ Alzof w2t £715H 100m X[ &oll A 2k 5000m/sec
Sul £ Ao w2t 745t 100m X[ & oA 2k 3000m/sec.
Uz ot 2640kg/m®
=5 Ao wat 225k 100m X|™ollM 2F 0.5%
N AlFESe /X7t =255 Xstf7F Z3. xldl w2l 5m Lele
A 7(|°|'—|—-?'| — =
2| HXxt
£4 sl e 1e—-9~1e-5 m/sec HelOAM MTof w2} X|FFEHo2 2o ME
e 40m O| Aol M= 1e—~7m/sec Olst.
Fagec Pl AME ZI e 7= Za AEE
X & i 25°C/km
oHHIERD 2% KURT A ZolAe] 7| etk 25 &= 2F 14°C
AMET HAZAl "3 2.9W/m°K, Z3HA| 3.11W/m°K
oI x| H| X EH 22 800J/kg°C 0l 100m Al ZollAl= 900J/kg°C
= A e 6e-7 m®/sec ~ 1.3e-6 m®/sec
e 0 0 _ 0 =
o my x| 2 Q—%?”H 7.5e—6/°K. 50-100°C o|M= 9e-6/"K 2 2% Z7}of w2}
HHEA == BTt
|2z -10°CollA 30°C AlolollAM H3t HA 7|22 13.2°C.
AEE H "Ha MEEE 60~70%
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