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SH AU 2=

Parameter AZE | S= [71ZHy)| Min() [Central(t) Max(1)
Total DPRKMine Capacity (fonnesoreper| _ B _
annum, maximum historical capacity) 29.000 | 39.000  58.000
1945 1960 | 15 5% 7% 10%
1960 | 1980 | 20 10% 15%
Average Mine Capacity Factorby Period | 1980 | 1990 | 10 20% 30%
(Relative to MaximumHistorical Capacity)| 1990 | 2000| 10 30% 40% c_Start JF‘ nl *’ﬂ*}-.g-'
2000 2010 | 10 | 20%| 30% - Time_Mining_YYYY O 2= HAANS
2010 | 2018 8 20% 30%
(=) T
1945 1960 | 15 | 21,750 | 40.950 - ¢ IAM S| E=XQ0| 2= L= JA
1960 | 1980 | 20 (58,000 mM7,000 | 23200004 || @ 0K 2]I----------- : YIS [=)
“@ Time_Mining_MM o NEl=iw) v 22
Implied Total Ore Productionby Period | 1980 | 1990 [ 10 [58,000 | 117.000 JHH DH?no'__ ZH LSS
(tonnes) 87.000 | 156,000 e T 1,500,000t
58,000 | 117,000 * pSsrt ® 27/:10,000,000t
46400 93.600 ime_Mining_| ra] W Pl o b=y
o SPHHEISE2CIEZS
e TA:10,000t/y
D ® =7/:19,000t/y
¥ 0 LIEXOZ = JHO| ZHAT Q0 2=T R A0 | ZERHOIE= WAL
o el = = N |~ L
e = 27| = 20| JRHIHEIZI0| SR AZ OBIZ LRI =22,
el H s — oS AS
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o = — 5 -
<> ® 212 [|0|E{Q| AIR=20= 2125+ /o Hippel2l S 2
 Mini V;/\\st\ Process Time'_'Mini Process Min Central |Max DI_:‘ _?_EIEOI uHé%FOILI-AIggI I{EI%EO'F% EI‘%-C.)I;I'EI['OI OI-II—_-l
I_Mining Vvaste capacity | 20000] 39000] 58000} ! —
= .
— = N I AREFEZEARITER| HRIZE HIAISHD R0 =2 PRI T
C = = -
1945 (1960 [ 5 | 100% [ 90% | 80% || Case3 20% 30%]  40% OIQ %%OI'}”MIJI'IIAILEIQFE %EHIOIE{E;@%"
1960 | 1980 | 20 80% &% | B0% Cased 30% 40% 50% e — = T e —_ = Lo
AverageOrsExporisbyPeriod | 1980 | 1950 | 10 | 0% | 40% | 0% Mining CaseS 0% a0%|  40% o CCSt Soi2 A ES TS0t =) IS0 eI I,
verogs 4 Case6 20% 30% 40% =o|n = == o
(% of Output) 1990 | 2000 | 10 15% 10% 5% I S Ca::‘.’ 20% 30% 20% EE iEIJéI-, ELI‘XI'OIEEJ&%%—/I\—EQM El‘E-:ix:l 9/!0",0'
= =
2000 200 0 | w%| %] 5% :::: ig: :g: jgz oSt 2=01| CHeH O IK I 117
2010 | 2018 8 5% 10% 5%
Coseto | zo%| ol a0 ® 2I=MHI0IEAExcel Spread Sheet)
==
1946 | 1960 | B 21750 | 36855 | RO00 Casel 100% 90% 80%
16400 Scenario  Central
559 || Leds 2 AESED | EEES Z::i ig: ifs): :gg: Piocess Mining Export ORE Yellow Cake
Implied Tota OreExportsby 1980 | 1990 10 29000 | 46800 | 62600 Cased 15% 10% 5% Start Time |Start End Capacity(MTU/yr) |Start End Export f |Content Efficiency
Period 1990 | 2000 | 10 | 13050 | 15600 | 14500 oot 5% 0% % Casel 1945-01-01 1959-12-31 2730| 1945-01-31 1960-01-30  90%| 0.25% 75%
Export Case2 1960-01-01 1979-12-31 5850| 1960-01-31 1980-01-30  65%| 0.25% 75%
zo8Y) 280 || 19 || SeeD)| US| WHY Caseh) 15% 10% 5% Case3 1980-01-01 1989-12-31 11700] 1980-01-31 1990-01-30  40%| 0.25% 75%
2010 | 2018 | 8 6960 | 9360 | 9280 :::: 1:: 13: :z Cased 1990-01-01 1999-12-31 15600] 1990-01-31 2000-01-30  10%| 025% 75%
Contert - - N Export ORE Milling Waste Case5 2000-01-01 2009-12-31 11700] 2000-01-31 2010-01-30  10%| 025% 75%
AA Ore (%_U) Ol | 0% | omo% P ,’%—JV ¢ 65:59150 122 182 :z Caseb 2010-01-01 9998-12-31 11700 2010-01-31 9999-01-30  10%| 025% 75%
wverage Efficiency ofUrcnium - - - 0% % | 80% e A se Case7 9999-01-01 9999-12-31 11700| 9999-01-31 9999-12-31  10%| 0.25% 75%
Processingto Yelowocke BREContent 015%| 025%| 090% Case8 9999-01-01 9993-12-31 11700| 9999-01-31 9999-12-31  10%| 025% 75%
Milling Efficiency 70% 75% 80%) Case9 9999-01-01 9999-12-31 11700 9999-01-31 9999-12-31 10%| 025% 75%
Tail_Enrichment 0.25% 0.35% 0.50% Case10 9999-01-01 9999-12-31 11700] 9999-01-31 9999-12-31 109%|  0.25% 75%

i_Export OREs

i_Milling Waste

- =X : David F. Von Hippel. (2019). Methods for Refining Estimates of Cumulative DRPK Uranium Production. Journal for Peace and Nuclear Disarmament.
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JSTIZE | MAZIAD| | Tmoiso TR2THZBKUkg)

(year) (yea) |(MWdAHM| SIS | cisac IPFM KINAC
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1989-05-12 1994-04-10 8120 50685.04 205 1661 000033 45[ 1974-01-01 1986-01-01 36% 10 0.024] 9999-01-01 9999-12-31 4 15 o Ui AT IE=TIQAIHIEII IS
2003-02-23 2005-03-31 8120 50695.04 139 1132 000022 45( 1987-01-01 2008-01-01 80% 10 0.024] 9999-01-01 9999-12-31 4 15 1 oxy OFAHCSH T [P =0}
=
2005-06-16 2007-07-14 8120 50685.04 095  7.73 000015 45| 2013-01-01 2021-01-01 80% 10 0.024| 9999-01-01 9999-12-31 4 15 iIE'—'—OIII_'__—OchI'—°'—II
2013-08-31 2015-10-20 8120 50685.04 117 952 000019 45| 9999-01-01 9999-12-31 80% 10 0024] 9999-01-01 9999-12-31 4 15 SHOZ JISSIE2 I
2016-09-30 2018-11-20 8120 50685.04 117 952 000019 45| 9999-01-01 9999-12-31 B0% 10 0.024| 9999-01-01 9999-12-31 4 15 o UABLJI=EI O QUK|OHS!
9999-01-01 9999-12-31 8120 50685.04 117 9.52 000019 45| 9999-01-01 9999-12-31 80% 10 0.024] 9999-01-01 9999-12-31 4 15 - ol Il - o
9999-01-01 9999-12-31 8120 50685.04 117 9.52 000019 45| 9999-01-01 9999-12-31 B0% 10 0.024| 9999-01-01 9999-12-31 4 15 2IISe =4S 0610 22
9999-01-01 9999-12-31 8120 50685.04 117 9.52 000019 45| 9999-01-01 9999-12-31 80% 10 0.024| 9999-01-01 9999-12-31 4 15 Z2I0j| TSR
9999-01-01 9999-12-31 8120 50685.04 117 9.52 000019 45| 9999-01-01 9999-12-31 B0% 10 0.024] 9999-01-01 9999-12-31 4 15
|

- =4: 0|ES BIIAl OFRIL (Q01]), 2510] off T2 1261} 2
= =4 0IE2 9 (2019). 2018 EHE L] St= KB EN &

= ot=2l 2= 1= 2l KINAC/TR-008/2011(B0-9120),
Sl KINAC/GP-001/2019(B8-8130). '
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Frequently Asked Questions. Retrieved from http://nuclearweaponarchive.org/Nwfag/NfagO.html

Ci2fet S=20f HIARKI =20l = U-2352] IAIEE!
Enriched Uranium CrificalMass(kg)
(%U-235) None NaturalUranium(10cm) Berylium(10cm)
Q3.5 48.0 18.4 14.1
90.0 53.8 [20387] 15.5
80.0 68.0 265 19.3
70.0 86.0 33.0 24.1
60.0 120.0 45.0 32.0
50.0 170.0 65.0 45.0
40.0 250.0 100.0 70.0
30.0 440.0 120.0 130.0
20.0 800.0 370.0 245.0

Ci2fst S=20t AR =10l [[IE Pu-2399] 2IHIEE!
Isotopic Compositionof Pu(atomic %) CriticalMass(kg)
Pu-239 Pu-240 None NaturalUranium(10cm)
100 0 10.5 4.4
90 10 1.5 28]
80 20 12.6 54
70 30 13.9 6.1
60 40 15.4 7.0
50 50 17.2 8.0
40 60 20.0 9.2
20 80 284 13.0
0 100 40.0 20.0
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- =X David F. Von Hippel. (2019). Methods for Refining Estimates of Cumulative DRPK Uranium Production. Journal for Peace and Nuclear Disarmament.
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- =X F. Vitaly. (2020). New methodology offers estimates for North Korean thermonuclear stockpile. Jane's Intelligence Review.
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