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2 P o 27142 et 247k DRk 1 BYKAE, 2019)
23] B3k o AR 1 o|EY Bk /IS vt 7 SIS EYx

vl tis oAl G SAEe RS 271t = P vtk G SiAlAE

H7le vls 7S] ARstell A3 dlgellnk. 7k AARE g SiAd
olgk= Al R 9Fe: Aolek. (FRhe) oA S AAIE 7] dh o= Wikt
& GAPE fie L ?—%?EFH%‘%‘% 2019).
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1458 AEFER 57| B9 AE Afdhs 77] I9 AE Apas
A A7IEYEE A D508 sk, 2 JEol il Sl

oA EAsloF k= AlE F BIs7E AlEo] ol EAskAL e 7

: 7# TIEol &3 FA-HsA A T A Aol HZIEE o miE ST

o 4% NS BRI A Bt ol AME] e I A4
N T

71815,

—Jd
EJ
Ll
f
é
rs‘-'
giu:
_9_1
-go
_ﬁ
H
';ér
riﬂ_l
o?i
HI
mlm

>~1

>

_‘Eu

oﬁ& -l> .\;‘mEE ri;i rlr

1. —;-:'- ]__;l oﬂ/\ /\:'

N7] AL A% ALl Tt thokst AL Hosla gk 2 —4
AN S5 (O DI A $omo] =05 g8l B3 S A A
B o] B A Agehs ) B AlE Aeask IR AE A 7lEP/o 3



70 "=7PdER 20199 A)259 2%

aE 1) =B W 5&

S5 835 E2eRuags
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_ . Sais m 22t 3z08s I
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o Ap
#27| B2
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A
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EFEF 0“—r7l T NS EREFS A, o8 7|2 Alxsh=t] 24

4‘:] AAe AR SRS AN S]
Al7= SMWe X228} o] SMWe ¢ALE

Oﬂ*i HH%L AT AR RN E SRERES FEShs WARRHIEAE A A

5MWe At Hato] 2 e Szl 7lazizole). o] Pxjme ul,
i, 9, s SN Rl SRERS AT o)§3t Aie) 27
A ARt SABITh SMWe UAiRE A 249ekeS Aol A8
SMWe 941z sielste] 3hel AA9eso] BRERO R Wakel e b}
2,



-] 7 éﬁﬂ sl 2zlo] 2AAD AR AFEl= 3y Fof 2427} olu]

EAISIL QLo )4t Bkgo] dofut Ao e ofulxut WEE AL 40*
o] 7¢- BZto] QloUix] 9k S oIk, o] g vl AFES 2SI

1ol 540 % oo} Al i selo] 2 Ei-20eleh o Wgel B4 A5
olfe BREE-240 ke 7% oI AT Rl BRERS AT SMWe

HAfROA Ao ARESE ARl X Sl EFEES YAREHIE A
PUREX(Plutonium and URanium EXtraction)2} &&= SI5H4 A21& 53 &
ot EREES 9F glo|k UE 25%7} Hol= Solgh £4do] itk o] wiEo]

v JHE HEsksl] S8l 4E T EeoE vET, o] EREw Sue
& —:-7] Azl ARg-gteth.

e ] o AES F-2355 90% o 553 1s5--2ha(High
Enriched Uranium, HEU)}& *g*&ﬁl-@] ol& HFI|E Axsk=t] Zazgt /\]HEO]
o} 9o 552 fleiie WA A AdEe] ek 71 A Y SEsk ke
(UFg) o2 WZtA Ak gitt. UFs Al 34 the oS Ak

UOy +4HF — UF,+2H,0

UF,+Fy, — UF;

AlzE UFes Hhlie]7] 5541 28k w54 olzst
e g A Z A AL URE URE HghAA
UFs ﬂqé‘} Fe& s5she dAEE7] sHAolch

oI5 Al SIXE AR, UFs 8434 5 3§ @Al UFs Az SMWe

1) 3479 A F7H1eS Uelill= 48 FulS{effective multiplication factor)o] 1ETh &
AHIEA, o] AHjollx= AlZte] AdeE AEY vhgo] 471 45k UKt
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= Az ARl 5 ERES Ve Yol H Qs witol, UF Az
AP SdRE el Sict v F WA 3421 “UFs + B, — UFs” AJAAA
2 = A4 =4 dholl Akt iE 8]
Eg|deiof Aof 24zl ofefdt tiy =S HIHsHA
AAA] sEAA §1A7F S
AV UFsE 3adk= UFs AR
32 i sFAIEe] IAIEE RAU Qo] Q& 7FeAdol Atk

20109 1149 W3tk A (Siegfried S. Hecker) HHAE= W Lol EA)40)
2,00001719] E2)717F 6719 iAol =g AXH = 2 54T SRk
v} Qie}. silA Bk AEE]7]19] 21782 oF 891%], o= 6 ERA], P-2F ¥4
=271Q1 A Zohal =45k P-23 dalie)7]s o) Akto] SikE 55 Al
ARERE Hdof}, o] HEle 1970Wd) 2 =dofA JEERlen, g, 5, vldst
E 5 Y=ol 35 &9k Sehe 55 3ARRI URENCOOA 7|8t ek}
A Q. HERAE E3 A =2 wdlojnt, §jA Hiibe o] wHAE Y Xt ek
55 582 8,000kg-SWU/yr2A, mid A-s5e-ahE 25 AL 4= 9lom i
2Alo|E Gz §17 A| HEU 40kgs A84FeE 4= Qlokal B7lstiri a4, 2011).
o] L2y FHAIEA HAHE HEU= ek 7] Aliqt ofuz} IRT-2000
A= A7 Ao AREEE Aoz Helrh

SHH PO fehE BSAIA ol@]of thE Skof B A1) ol Alolst o=
o] JE3] A7 ek AA| 23} v|-5 FAAEE o] W Llof Afiz|el Foll
HlZ7l A8t ks wSAlAEo] ks Berh sldgttholdiE, 2019; H8<m
2019).

L4t T AAHe ZZAEAe Boosted nuclear fission bomb)} A&k
Azl Aok HR B2 AAkshe Aot SEIRGER S HEER) o] 912
& Z7M717] S18l g HhSS o] ggt sisyjock, B o] F4a( H E
D2t EAD/AEESA( | H L Tet BA)S E7RA Fa 857] 510]3) S40

A

itk 3 AEdo] dEPsto] D-T gt Hheo] dofd He= do] T3t

\i rir

N

2) BREE U WsEoeksgol R BUS 189 WE =TS Uit
3) 29 57] F4o] Aeit BB A, HBAC), SREWI S ) Sor Ty
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)
3 $Jehe WA chet 0] SjEeiolch, BAF Sdwte] Shgal U R AR
Fod-AlFeh, FRastBCLIH )& AGAT. FpastelEe AR vkg
A BB BRI ZAEIRA ol AFRSAS WA SIS U0
Ak, A7) 71 el 47 953 4 glol, ZEARAZ G} o]

2H+ 00 - 3He +n(EAA)

oA FHIAFGEEO|Y AE ARE oM el ATt 244
otk Fh AARS QleliA= S (Heavy Water, D,0)7F B asich HE2] E0
£ 5,000712] 4= BAHH0) & 17 H= S5 HAHD0)7F ek o] B0 Sl=
e dEYol/aAeHolu A7 88y 52 olgste] FE3Ith SR o
Hot - (HI R Fxh)oly thay H7|wsirlAollx S5 FHsk= 2o H3l
o} gHE ARgapdcs ARde] SRt 2] o], Aol AR i) ok
:TL

ut

WEart A Suit O Arh ASeat 0 1SS olgs A

6, . 4 3
3L1+n — 2He+1H

9] HESoM He AR, A ks flsiie 2le-63 o] 2lE-60l Hiwel
A AT AE k'] Sl

o
Aoz dA ek Iy Ao Aiks HsiAe
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2E-6& 5310 AT ARG} AF7REY] 52 ol8sto] 5 ?4%—601]
el /A4S AR = QAL ddF o2 BjoA] djgke] SAAF AR
U= AL ol Q1= TRT-2000 ATEEel SMWe Uxk=Htol ik,
IRT-2000 ¥AF2= Eadoli =gt A8 AAE=A 196530 A5 7155
e} 2z 7S A] o] YRR A& MWL, AARE 10% Asoalzo]
Atk 1974¢ 4AMWt, 1986d 8MWtE &3 S7d5hHA], 80% Ls=tha=
HARE ARSRAL Tt o] YAR ZAoll= SRl AR BA O RRE AT
& thE F9EaE FEe F9Y4 Aol /e Albright €, 2016).
oFA] o1Fal AR, el T WA AL BlE-6 AL W o)A ZeAUAL
AV, /37 AR B AR FEANEOIT o] T gl Sl Ao Ul
AVE B2 AR st IRT-20003 SMWe %ZPE‘%]U% L A] Al
o] Y2z BB/ Aefolet. thit F/dAF AL ol Qlal, A=A 2Hke

QPN Y B T ul, 26 FHANT AEA FEALE G
91 7PsHel Ack
PEHBE AR GhA Sl WANE olele] ASRA, SR B4 Fat 2o

2§39 INEE F50R ARE Faslire Aol 7e INAEES 2T
oz ?L%?IZ ot} Shy b U= 1] A st 22 s
x]EHoP— Sl AJHo)7|= Bl R Dol s AAH ks A JArEe

 o]2)9] Xl‘ﬂoﬂ HAIBIAL o] & =efollA= AlLfEiH:. o5 Ald=E Alelsal

%@ & A2 UFs Ao, Uk 78w Aitke Sl 4 Al
SMWe Af=9] sl Azl ek s5Alde] =2l Ul Alze] & Hast
H, 1 LAl el 37] miEelH.

oAl 713t SN Foll vl-5 AR $2)(1994), 6431, s BiAF s
52 Sl X1k = Fol wrell Ald(elst “Alat- g7l Al o2k gho] et
sh, 7] A 9 At 3 A Aot Al gskAeE T fiR|ek i
5ol oFE INEA = *W(Old wAAL- Bl A ot gho] QT
52 DI A & DollA B ZAY, gl

A
247 53] EREE 73'4%3‘71 T AL difE S Sdek
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H 1) S8t Hu-3H S#A1E(2018.128 VIE

o2 Ay =N Hlx
AR AN B gl
SMWe A= BE 9
ETEE | 50MWe 94k HE o EZ0] TAEAC| 4131(92)3k A1
i - SMWeAlzs= Al Aol ARS8t
o AP | 200MWe AR 5 7RsA 9le
RS B g
A71E Al BE g
SEEHAE B g 3l HbAL E(10.5) Al 3N
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o AP o B g AV 2 ol AR SR TS oY
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gy | RT2000 @ | s g
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BAF ehE At SR
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A UFs A4 P g
WG vAR | Y Y st
R T A SAR | oA SR A
1,000MWe AR= | 3P A2 oAt | Al gojol] whel et gt

SR LA A7 IEY, 2018, p. 25)0] A HAEE AlE 54 et AR 2R A,

uhel el S17] Bl A S AR A BAE 9E SeRsEEAA
Sollt= 1 gIAIt FRT} K] gt Sat T AHe] SN ulB AR
olck. 201841 128 @A) Bke] nlAlu uZA SAH BEe (i 29 2k
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H 2) S¢0| DA -HISI sHA1E(2018.128 71F)

o Al i
Sulg HEATA
Fehe nl gl Sele SEA
S|
el AP QARal] o g gu) AEA | B Qe Al 2
UFs AMAbA1AL Bl 9e 7lsA] 2
sy A 22 gHlo]] 9l 7IsA 2
:'_ il /\]g = =04 o (e} Ke) 1 =
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TE AR Bl 9e 7lsA 2
Jlel/ 2= 5] ATAlA Bl Qe 7lsA 2
AV )
7] A2AA
SELy] AAPAA Bl Qe 7lsA] 2

SR LA A7 IEY, 2018, p. 34)0 A HAEE AlE S et AR £RE AY.

. B3to] gul x4 w7]gt 57}

1. G7tE flet 712 7HE Olshskr |9

Yol ShA 71 e; Wt E 71A] ZENES A E |2 sHch A WA=
SiZHE Qjgolrt. & 9|2 dEeto| Bl uff WEE= oUA[Y] 45 Lk,
374 INT 2 d2E(kt) E= w7HEMat Zo] TNT 5712 Fdgith 3%
oz ©¢1Ql ZrEe](Calorie) = F2(Joule, NEE FAISH=H], TNT 1kt
10" Z28] E&= 4.2 H2lEe(4.2x10'))2] oluAof sigatct. weba 20kt
A7k s, g We] EkE 84 HEE(8.4x 1072 ouRE WEdth=

4) 257320109 == AAE W82 THBte] AgIsHAt
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. IMeVE 16><10'13J0]_E, FEE 1kgol 5$ SRSk, of 83.6 Hl22
8. 36><1013J)4 A& o E‘M uehh EFEE 1kgol €8] HEHsH,

= WA= 61.‘—“:'—7]—4 7} g 83 AA B4 AF T AR 9] AeAEet &
U= ZHa-E(Explosion Efficiency)olch. Z3a 0% AE7of Ap2bE] W=7 =
A Hhgol Fofsh= e Hi(th)= ARl et 0] AAfslo] sEds
B o] 2RE] WESk= DollUAI7F U AN, AL D Alo]ZoE &2
7b AEE Afutgol ALE] ofete wE WSt Fdaso] 27 DolXith
A SRR A9, AR A A= 25%= dHA Sk S
= AR
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F7HEE Fto)7F Lje] 25 FAhs AhE ASAY R WESARES T
Sh= 59 JEE AAE Aol FURES =olal Ut} FURES oI, st
£ AE 9 e dad e of2 EY 4 ok

A Al QA Critical Mass)olch. QAsRe: SR Aafukg: 2|42 Sl
Lo Hae] B2 kg Bad. ojd SEe] JAPTE 1 820 9y
E/d(Nuclear Property), Ui, B4, 555 5ol wfeh geich. 58], dAE=
e U= Algl l‘ﬂhﬂlﬂﬂﬁﬂ o AHe Edi=, WEY 7] Al 12
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25} -5 AAslEolq Bito] Aokt Gw B4 W79t ojw WA AR

5) 10%%0] digobs T52 THRA, ARG kg AR Alo|9] Bt AQAFS BHSHE O] F2
Argst}

6) A AA| Z7MES Yehf= Aa S8E{effective multiplication factor)o] 1:Ht} 22
|24, o] AEjolxe Al7to] A4S HEH §1-3-9] 47t Haste] HEE AARES-E R4
5t7] olgA Hrk
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23k SRR BRI 2ek] thitel, . ol ohA) TS A B el
AL AL 94 AOR AR ANES H7 IStk HS ), vl s
7] 4 9% AE AR oE B, A 7t ofele sjxAe) 570

daal ulsst Swolqo] A2k ojn)g Bk,

FHlolls EREw A A2 Aol Sl A AR SMWe AFZ2t WAL
s}shE %(ZHZHAW)O] et -] WALERHIE A SMWe A= ARE-S-3)
ARE AAeslo] EREwS *ﬁ*&é‘kt— Aol = s, ERER S st
£ & SMWe °Jx}i°lt} =, SMWe HA}=Zof|A HHEQ ARgSaldR ool wet,
T2 7Fst ERERY o] A4H o] il & E7] oA A 72
QR HZAEFER) A T A= SMWe JX}E ﬁ%l?l°ﬂ ofgh avke: T
= Fstes, 2 dojAe SMWe Atz #7719 ﬁi'}ﬂ}% Bk,

duta o rpzol AHE AR Lol AutEe] EREwC| AFH lerhe
AR AL (Burnup)? ol _Jr—,—%ﬂr_ AL g 7}5 )27} _011,;# AR
t}. o] datert l_%aﬁiﬁ ‘?ﬂﬁ We] E5EE A9FE ST ERER &
= GojRith o714 & <=7t EQOV = A EFEw 5%"4%5\- < Hlsgt
syl 9] o] EoRIth= 2t oy

AL ZT5}o] %¢% T} = S5ER-240
ek B A7 ARk EREES EFEE-240 IS 7% olHI= ARt
ot olo] mef AR ThE doee EREE AT =) AHeEe AR
T3l et

7 SMWe A== 100% 2802 73S uf A3t 8kg A=d] EREwS
A o Qe AeR FAERIE 7RsE A 300 o] A SMWe dAt2= EAY
AJdo] eFotElo] A 75 A She AoR UA k. o] wet dA=
W EFEw BAIF] 3~dkgo® SaE Ao st JItHAlES, 2017).

22F AAA GA L el Fote SR 5w el Hil(Fat Man)oll=

l

7) YAmrt YRR FHEe] Q1EE wi7tA] YRR YA FgARet ¥hSSlo] vhEoid oY
A9 ¢ Uit deHor oeks oY ST ”1"‘"°} =9 SO Yehiy, E}HEL
MWD/MTU(Mega Watt Day per Metric Ton Uranium) EE= GWD/KgU& ARgsit.
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ZREF 6.2kgo] AGEUIL, FL9IE 21kt TNTO|IHh. 7%+ 6.2kgo] &

A MR APIUS o] I By weu 17% elsieh. @ et

T2 Sl 22 oo ShEaEeke] 2| HHaE2 25%0|oh FUaES 17%~25%
2 7P3E 785 20kte] 9 o] Ay 5} l HOH/\T‘ 4~0kg®] EFERC] R
slt). sZero] Zak @l=o} Wy & =7} Rok Fo|(Levitated Core)9]r Blieits
(Flying Plate) A= 5 Xxe HAVNES 2-8shd FUEE-5 25% W7 &Y

4 9= AoR dEA IthES4, 2010).

20199 A S5k 4= 2}|9] 7| ZAIF T} o2l ] A S B3l 53t Hlo]
Ele} eaho-5 7|Hho R SiZe HAS diE /RS Folct. wehi B3k S
o} ZHkago| 37 S SHZE AAIE ofu] SHgirkal B 7 eldsich H3te]
SR I g go] 25% el =7k =ERivkal 7S, 20ked SR
1718 EFEF 4kg W= Alzto] 7hssittal & 4= itk mehy] EFEE 57|

2 S AHQ] SMWe h2o} HpAIEHAIEAIS B sy |gici, gk 20ke
Zeek ] 1712 QS 4 ol 8 S Fukls Bt ok 7K
A< o]q_

T

SMWe 9412 slajs S2ey A 20 a3} ololo] Agaa AT 4 %
SIS H7lshe Fahe olrh. FlolA] A AR Agast RS faiE 1A
220 tjefo] H4AS Aokt slzt), BAKoR Halo] e FAAE
I 5 Y= AR= SMWe A2} IRT-2000 A= §l7] wj&o|t).

2) fehe 5] 1 A H7] adt

Gl PABlAL e Aer Il sehs Y] HY A F YA

flo

27F B wff Q2 s|2A e FokE ke AiEE) elEko|(Little Boy)oll=
Hat 5= 80%71 HEU 64kgo] ARESICH i3 91212 13kt TNTO|ITt 814
Bk GG 3)ollA o] LRE-235 SHEE Eolal AEH xR “7412 Aeshd
Sk BT Aol Lagt dAETES Y ¢ Stk &, w5 =55 I
17 Alzef] Fagt HEU ol Zofxit). olg 501 $-2hs-235 in~ 0%
2231, HZe Aol HALEhE RREI(10em)}E 2-83Hd 18.7kg, HIHE B
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(10cm)& 83kl 14kge] HEURH QoW 2ug o7 4 SIekRFd 9
2007). e SZeto] ofHl WAZ Hgrfol ute, 20k
SRedl @At HEUGS S 90%) ool 2ebaizl At ol Sehs 554142
HEU A4 dOke 20kish 9o BEEE 23718 Aledt 4+ Sl

% gk

(H# 3) s=& Wl ME R2ts AR Hak)

F4H(kg)/S2Hs-235 ke (L= = 18.9g/am)

ALK
s=*
(% S2Ks-235) e A L2bs HIZE
o= (10 cm) (10 cm)
9.5 48.0/44.5 18.4/17.2 14.1/13.5
90.0 53.8/48.4 20.8/18.7 15.5/14.0
80.0 68/54.4 26.5/21.2 19.3/15.4
70.0 86/60.2 33/23.1 24.1/16.9
60.0 120/72 45/27 32/19.2
50.0 170/85 65/33 45/23
40.0 250/100 100/40 70/28
30.0 440/132 190/57 130/39
20.0 800/160 370/74 245/49

4 (4 9, 2007).

Sots S57] Pl Ay A1 B AR SEEE U AL HEUS 2
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Evaluation of North Korea's Proposal for Dismantling of the
Yongbyon Nuclear Facilities in Terms of Reduction
in its Nuclear Weapon Inventory

Joo Hyun Moon

This paper evaluates the proposal by North Korea to dismantle nuclear fa-
cilities at Yongbyun Scientific Research Center, suggested at the 2019 United
States-North Korea Hanoi Summit. For evaluation, this paper classifies the nu-
clear facilities, which have existed or have been presumed to exist at there, into
the four groups: plutonium weapon-related facilities; uranium weapon-related fa-
cilities; hydrogen weapon-related facilities; and other/common facilities since
North Korea has not yet specified exactly which facilities in Yongbyon would
be dismantled. This paper evaluates the dismantling of the core nuclear facilities
in each facility group in terms of the expected reduction in the future North
Korea's nuclear weapon inventory and strategic meaning. Facilities with difficulty
in quantitative assessment are qualitatively evaluated for their strategic sig-
nificance in North Korea’s denuclearization. The evaluation results show that dis-
mantling of the core nuclear facilities, which include 5SMWe research reactor, ra-
diochemistry laboratory, uranium enrichment facility, UFs production facility,
IRT-2000 research reactor, Li-6 enrichment facility, tritium extraction facility,
and UF, production facility could cease North Korea’s future production of 3~4
nuclear weapons with yield of 20kt TNT. In addition, from the mid- and
long-term viewpoints, it could depreciate the strategic values of the North
Korea’s existing nuclear weapons due to disabling their refurbishment.

Keywords: U.S.-North Korea Summit, Proposal to Dismantle Yongbyun Nuclear
Facilities, Plutonium, High Enriched Uranium, Tritium



