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North Korea;
Potential for Nuclear
Weapon Development

. Key Judgments-
- Information available
as of 9 April 1986
was used in this report.

-* In December 1985, at the urging of the USSR, North Korea acceded to
the nuclear Non-Proliferation Treaty (NPT), renouncing acquisition of
nuclear explosives and accepting safeguards on its nucléar activities, -
:# North Korca's penchant for military seerecy makes it unlikely that it .
would locate a primarily military reactor dt a known research center or
- agree, as it has with NPT adherence, to open it to international T
inspection. - .. ‘ P T : -, L
* The Sovict role in extracting the NPT pledge and subsequently selling,
“North Karea a nuclear power reactor puts Moscow's prestige on the line
in.guarantecing a peaceful program, with renéwed ecotiomic and military
. aid the lever to enforce it. : e L
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© We have little information on North Korea's ability to conduct the
~ nonnuclear research, particularly that invglving high explosives, required
for a nuclear weapons résearch program,

The Nerth Koreans already have a suitable
-nuclear delivery system in the MIG-23 fighter
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In considering whether to embark on a venture as costly, hazardous, and
politically sensitive as a nuclear weapons program, P'yongyang would face
a complex calculation of benefits versus costs, as well as considerable
uncertainty regarding the effect of such a pragram on its ultimate goal of
reunifying the peninsula ca its own terms. It might see-nuclear weapons as
a means of forcing political concessions from Seoul, as a hedge against
possible South Korean development of a nuclear weapons capability, as -
leverage to gain a freer hand in paramilitary operations without provoking
2 military response, as deterring a'US nuclear response to an attack on the

‘South, or 2s a means of carrying out offensive operations in an all-out

attack

. P'yoﬁgyang would also sec disadvantages, particularly if it recognized the

difficulty of concealing such a program, Exposure could lead South -
Korea~with its superior nuclear technology—to develop nuclear weapors

-as a response. P'yongyang would also have to weigh the eftect on the US:

commitment to Seoul under such an increased threat, Moréover, the North
would have to calculate the less tangible, but still significan., impact on the
diplomacy it has pursued for over two years aimed in large part at
encouraging the eventual withdrawat of US forces. P'yongyang would also
consider the likelihood that a weapons program would complicats its
improved relations with Moscow.i : S :

Vi | -




Contents

. Page
| Key Judgments Hi
= Introduction , ‘ _ 1
A Nuclear Weapons Capability—Ho Soon? 1
Cur Conclusions T
. Qur Reasoning 1 T
_ Background 3
3
3
6
8

Appendixes

A - Background of North Korean Nuclear Program 17
T 21
- ) ~ Details of Supgc_)gmg Activities  ° ) —_ a :__2?;: —__
b Glosary T
Tables :
L Supporting Acuviucs ' , L
) T, ; Altcmpled Aoqmsuiun of Foreign Mutcrml and Equipmcnt 11
A 8

3 L Nuclcar Rmarch Instuules and Prtucct Ofﬁecs

—- w “ vii
wd

ii “§3
Tacpivniber | )




LT Ly |
Tt AN AR D R Y e

_ Page

F -
B 1. ‘North Korea: Nuclear-Related Actjvities . v
i 2 Production of Fissile Materials and Nuclear Weapons. L2
) Yongbyon Nuclear Rescarch Cen : 4

Top Secret

b

.
|
!
—_— r - -
3
Ld
viil




wd

T

North Korea:
Potential for Nuclear
Weapon Development-

Imtroduction

Until 1984 the North Korean nuclear program was

not vicwed as a serious proliferation concern, Up to -

that time, available evidence had painted a picture of
a rudlmcntary program incapable of very advanced

" presents that reassessment, w - on subse-
“quently developed information ard a reinterpretation
of information available in 1984, It addresscs the
extent of North Korean nuclear development, the
reasons for it, and the potential for using it in the
construction of nuclear weapons

" A Nuclear Weaposs Capability—How Soon?

The development of the capability to bulld nucleir
weapons involves a variety of technological steps,-

to weapons, Figure 2 shows the way in which these
various steps At together. The pacing element (for all
but the most technologically advanced stetes) Is typl-
cally the production of fissile material (that is, pluto-
nium or highly enriched uranium). The construction
and operstion of both a reactor and a spent-fuel
reprocossing plant.are necessary for plutonlum acqui-
sition. (A weapons cycle using enriched uranium can
bypass these steps, but only with the generally visible
construction of an enrichment plant.) Both of these
jtems can be involved in strictly peaceful endeavors,
Although these facilitics haveo physical oburvabls

* +This and olher lochnml tetms used in this paper are dofined i in:
the glossary (nppandia D

our analysns of mtcndcd purpose. (5 NF)

fand can be detecied through a variety of collection
means), this potential for dual purpose complicates

Iiimm lg il




Figure 2 .

Prodiiction of Fissionable Muterlals and Nuclear Wenpons

b

. %
Poaiviunl & oy bl

Weupms Cyele

;T‘ ik

Nutural
uraniunt metal

‘yintuch *
meial plant

Cavw "

Pu0(NOy)2
' Fud - [ [ Power ] Chomicat Radhoative’
Ly vhsing |y rescior seprUtion wasie ‘
ﬂ Fubricution plamt
plant
Elestric pawer
Huhmiun'n metal
v
r

o ]

——




assured of surviving the slockpilc-to-largctl_sc.quencc.
However, such requirements are very flexible; nuclear
weapons were used against Japan three weeks afl:i

the concept of a nuclear explosive was proved.

Backgrout;d

The -
largest research facility. is the Yongbyon Nuclear
Research Center (figure 3). Construction began in the
- early 1960s with Soviet assistancs. The Soviéts also
supplied 8 2-MW IRT research reactor,

LY

-subject to I.Aisaeuards under a8-1977-3 r_“

"o

~ The nuclear device design and development and high-.

- explosive testing thaf are 're‘qu_ircd would probably
occur in parallel with production of the necessary
- fissile materiat and are unlikély 1o be pacing Tactors,

_ Once the raw materials and device design are avail- )
- -uble, it might (gke several months to assemble a
‘nuclcar device. Suitable delivery systems are already *
“avuilable, and ¢rude versions of the nccessary non-
“nuclear components could be adapled from them., -
Another yesu might be required to weaponize a device
so that it could be mated to the delivery system and be -
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"" The scope of any Morth Korean reprocessing require- -
. ment would depend on the type of fuel cladding used,’
“the type of spent-fuel storage, anid how fast the North
" Kareans want the plutonium. Whether the North
Koreans intend to reprocess the spent fuel to recaver’
the plutonium, they would probably have 10 reprocess
- & magnesium-clad fuel (or arrange for another party
16 reprocess it) to avoid a radiological hazard. This .
would not be the case for an alummum- or zirconium-

“clad fuel,
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Dellvery Synems
% North Korea has a variety of rmss:lcs and mrcrafl
% that could deliver a nugfe;

. targets in South. Kp(c..

Nonnuckar Aspects of Weapons Development

A capability to develop nuclcar weapons clearly in- ; L o
_valves more than just the production of nuclear P'yongyang's new MIG-23 fighter, with miincr modi- -

- material. The ability to develop and test the non- - fications, would probably be the preferred delivéry
nuclear components, particularly the high-explosive . aircraft. It has sufficient rahge to-reach the more.
system, is required, both for device development and impottant targetsin the notthern part.of South -

"weaponization. A smlable delwcry system must also

be available ‘ '

Hlsll-Exploa!ve :nd Comp-oueut
" Development and Testing :

Other delivery systems available to North Korea
- would be less desirable.
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Nevertheless, NPT adhcrencc itself does nol provide
fronclad assurances sgainst nuclear weapons devel

‘also contains a ¢lause
allowing a countsy to withdraw on 90 days’ nnncc
. under special condmons '

- P'yongyang, moreover, must now negotiate the neces- )
. e " . sary safeguards agreements and actually open indige-
 Motivation for Nuclear Development nous facilities o IAEA inspectots. These arrange-

.. . ments should lead to greater foreign access to North
NPT Accession - .Korean nuclear facilitics, more openness in the North

On 12 December 1985, North Korea dcposued with  Korean nuclear program, and improved cstimutes of
the USSR its instrument of accession to the NPT. In  North Korean capabilities, Safeguards shou'd provide
acceding t4 the treaty, P'yongyang foreswore the & timely indicator of any North Korean construction
manufacture or acquisition of nuclear weapons and of &' reprocessing plant or any attempt’ to divert -
agiced to JAEA safcguards on all its peaceful niicl plutonium or spent fuel ta a wespons program: Il‘ .
activitics. North Korea intends to pursue a nuclcar weapons
program, it has made its Job much more dlﬂicult by -

ulmost certainly object to revelation of any projects-in
which it might be involved, even peripherally. We alsor
- expect P'yongyung to preclude access to its facilities
by. IAEA inspectors [fum most Western countries, o
right it woiild have under standurd IAEA inspectivin




&

North Karea has a civiliar nuclear power program
that Yongbyon probably can support in any case. In

* March 1981, P'yongyang announced that, as part of
the.goal of éxpanded electricity production adopted by

“the 1980 Pariy Congross, it would have nuclear power -

13

b




Pageg: | /C/

Exemptions; @)(’),‘( 6‘)_[%)




f Whether the currcm nuclear dcvelopmcnls in North
_Korea reflect'a nuclear weapons program, they repre-
sent a considerable developing capability
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Appendix A
Background of North Korean “

Nuclear Program

= The Begiuning

% North Korea's nuclear program dates at least from its
" participation in the founding in 1956 of the Joint

- Institute for Nuclear Rescarch at Dubna, outside _ -
Moscow. Through 1981, according 10 a Sdvict press

statement, 120 North Koreans had studied thcrc. and

we judge that about another 30 have done so since. In
September 1959, North Korea and the Soviet Union

concluded a nuclear cooperation agreement, probably

as a direct result of the US-South Korcan agreement -

snzned in July of tha{ ycar

the USSR subse-
quently supplied North Korea with a 2-megawatt .
(MW) IRT-type (that is, pool type, light-water modér-
* ated, and enriched-uranium fueled) research redctor
*and assistance in the-construction of the Yongbvon-
Nuclear Research Center

The lRT reactor was ongmally supplled wnhoul
IAEA saicguards. Howcvcr. according to published

IAEA documents, the reactor, the critical assembly,
and all nssociated fuel arc-now subject 1o safeguards
under an agreement négotiated in 197
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eve itself, however, during the visit of North

Korean Premier Kang Song-san to Moscow in -

December 1985, According to official press accounts,

the two countries signed an agreement on supply of a

* nisclear power plant, North Korea's accession to the
Non-Proliferation Treaty (NPT) was announced al-

~ most simultancously, meaning the reactor-—eand all
other North Korean nuclear activities—would be"-
subject to safeguards

19
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Appendix D
Glossary
. Term ' Defix!tion
’ " Burnup A measure of reactor fuel consumption. For exemnple, the percentage of fuel
: atoms that have undergone fission, or the amount of energy produced per unit
. wexzht of fuel in the reactor.
Cfdl}‘u . The outer jacket of nuclear fuel elements, 1t prevents corrosion of the fuel and !
‘ ' the release of fission products into the coolant. Aluminum or its alloys, stainfess
steel, magnesium al_loyl, and zirconium alloys are ¢ommon cladding materials.
Control rod drive Mechaniém uted to-actuate the movement of oonfrol rodsina ﬁucleér reaclor
meckanizm ’
Control rod . A rod, plate, or tube containing a material that readily absorbs neutrons
- =y e == w=e e em - (hafpium, boren, and so forth), used to control the power-ef a nuclear reactor.
By absorbing neutrons, a'control rod prevents the neutrens from causing further
ﬁSSlOl'l-
Safety control rod ; A uandby control rod used to shut down a nuclear reactor rapidly i
: . ' emergencies,
Shim control rod A reactor oontrol rod used in making infrequent coarse ndjustmenl.s ln
reactwity. as in startup or shutdéwn. :
Coolant . A substance circulated through a nuclear. reactor to remove at transfer heat.
S Common coulants are water, air, carbon dlu:ude. helmm, and liquid mdmm.
Core ' The oemral portion of & nuclear reactor, oontaining the fuel elemems nnd
‘ usually the moderator but. not the reflector, - :
Critical susembly = - ~An assembly of sufficient ﬁumnable material and inoderator L tustain'a ﬁmon
' e chain reaction at a very low power level. ‘
Criticallty : The state of a nuclear reactor when it is sustaining a chain reaction.
Cyclotron A particle aeceleramr in which chunned particlos receive rcpeated lynchronized

accelerations by electrical fields as the particles spiral outward from their
murcc. The particles are kept in the spiral by a powerful magncuc ﬁcld

Dusl m - Having more than one apphcauoa {that is, nuclear and- nonnuclcar)




Enricked uranium

Fast REXITON

;-
Thermal nentron
Fissile material

Fuel

Fresh fuel

Spent fugl

Fui cyele.

Front ead (of nuclear
Juel eycle)

Baclnc' ‘end (q}; nuclear .

Juel cycle).

Heavy water

Light water

fon exchuc

Material in which the percentage of a given isotope present in a material has
been artificially increased, so that it is higher than the percentage of thut
isolope naturally found in the material. Enriched uranium contains more of
fissionable isotope uranium-235 than the naturally occurring percentage of 0.7,

A neutron with encrgy éreatcr than apprbximatcly 100,000 electron volts,

" A neutron in thermal cquilibrium with il.v; surroufnding medium. Thermal

neitrons are those that have been slowed down by a moderator o an average

- speed of about 2,200 meters per second (at room temperature) from the much.

higher initfa! specds they had whcn expelled by ﬁssmn

Whllc sometimes used as a synonym for fissionable material. this term has alsc
acquired a more restricted meaning, namely, any material fissionable by
neutrons of all energies, including (and especially) thermal (slow) neutrons as’
well as fast neutrons; for example, uranium-235 and plutonium-239.
Fissionable material used or usable to produce encrgy in a reactor. Alzo applied
to & mixture such as natural uranium, in which only part of the atoms are readi-
ly fissionable, if rthe‘mixlure can be made-to sustain a chain reaction.

Fuel which has not been irradiaied (that is, has not been placed into a reactor).

Nuclear reactor fuel that has been irradigtedr(us;adi and permanently removed
from the reactor.

The series of steps involved in supplying fuel for nuclear power reactors.

The series of steps including uranium mining, concentration, conversion,

. enrichment, and fuel clemsm fabrication.

Str.ps of the nuclear fue! cycle lncludmg handlmg of discharged fuel elements
from reactor, chemical rephocessing, récycling of reoovered fissile and fcmle

: matena! and duiposmg of radioactive waste.

Watcr conlaming significantly more than the natural proporlion (one in 6,500) -

of heavy hydrogen (deutenum) atoms to ordinary hydrogen atoms. Heavy water
is used as a moderator in seme reactors because it slows down reutrons

_ effectively and also has a low cross section ‘or absorption of neutrons,

Ordinary water.

- A ¢hemical process mvolvmg the reversible intcrchange of various ions between
_ @ solution and a solid material, usually a plastic or a resin. It is used to scparate.
‘and purify chemicals such as fission producls. rare carths, and so forih, in
toluuom. ‘
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IAEA

IAEA Sqfegmfs

Leaching, acid and
carbonate

Moderator

Natural uranivm
Namuﬁux

Non-Proliferation
Treary (NPT)

Nuclear-grade graphite

f’onirrdiuios
exapiination

. Radiation detectors

_ Radiation dosimaetry

The International Atomic Energy Agency, a Vienna-based UN-affiliated -
organization with over 110 members, founded in 1957, Its purpose is to foster
peaceful applications of nuclear energy and carry out & program of on-site
mspecuons. audits, and inventory controls known ool!ectwcly as sal'cguards

The basxc purpose of IAEA safeguards is to deter the diversion of nuclear
materials from peaceful uses to military or explosive purposes by timely
detection. The agency monitors the flow of nuclear materials at nuclear
lnstallauons by auditing plant records and conducting physical inventorics.
Seals and cameras are used to ensure that materials are not, dwerted while

* IAEA mspectors are not prmnt

* Process by which uramunﬁ ore is subjected to a pracess to éeparate the pure ure-

nium from other waste materials, Both.acids, such as sulfu*tc acnd and
alkalines, such as sod:um carbonatc. can be used

A material, such as ordinary water, heavy water. or graphue. used ina rczctor '

to slow down high-velocity ncutrons. thus increasing the likelihood of !'urthcr

. ﬂuion.

-Uranium as found in na'ture."o"ontaining 0.7 percent ;)f U™, 99.3 percent of U”ﬂ

anda tracc of U™, It is also called ndrmal uranium.

A measure of the intensity of neutron radmnon It is the number of ncutrons .
passmg through 1 square centimeter of a given target in ong sccond

" The treaty opened for sighature in 1968. entered into I‘oroe 1n 1970, and now -

hias over 130 parties, The treaty binds nuclear weapons-holding sighatories not,
to transfer nuclear weapons to any other countries and requires them to pursue

- nuclear disarmament, It commits non-weapons-holding parties not to manufac.
- ture or othetwise acquire them and to subject all peaceful nuclear activities to

IAEA safeguards. It commits ali parties to foster nuclear technology transfer
but to-transfer materinl and equipment only under safeguards )

Graphne of high purity used as a moderamr in reactors. Rcactor-gradc graphite ’
" is'made artificially (since nnturally occurrmg graphite is relauvcly impure) by

graphitiulicn ol‘ petroleum coke. .

. The procels of subjecting | matcnals (I'requently reactor fuel) to a variety of .

mechamcal u.nd chenilcal tcsls to determine the effects of madlatlon.

Dewccs that detect and record the chararctcnstlcs of i lomzmg radlauon. Far

-cxample. Gclaer counter or doslmetcr. ’

The measurement of the amount of radiation dclwered toa speclﬁc place or the
" umouit of radiation that was-absorbed there; For example, doslmeter or ’
ionization chamber. -




Radicisotope A radioactive isotope. An unstable isotope of an element that decays or
. . . disintegrates. spontancously, emitting radiation.
Radiopharmacentical A radioactive isolope used for medical purposes.
Radioxuclide A radioactive nuclide.
Renctor ' A device in which a fission cham react:on can be {nitiated, wwintained, and
- controlled.
j!agmr-gudt plutonium Plutonium that has a high Pu* content, currently in the range of 15 to 25 per- “ .

cent. It could be substituted for weapons Plutonium in some weapons apphca-
uom. but with decreased yield.

Reflector A lnyer of materia! immediately surrounding a reactor core that scatters back
or reflects-into the core many neutrons that would otherwise escape. The' . -
returned neutrons can then cause more fissions and improve the neutron
| . . economy of the reactor. Common reﬂector matcrlals are graphne. ‘beryilium,
| ” ' ~  and naturnl uranium. .
‘ ’ B v

‘Reprocessing The processing of reactor fuel to recover thc produced and unused ﬁssmnahlc
. materials,
Agno;r.l punu The chemical stream in a reprocessing plant containing mmc B.CId and dissolved

.uranivm, plutomum, and fission products

- . Organic phase ) The chemical streamina rcprocmmg plant that contains an organic solvent de-
‘ signed to extract plutonium and uramum from the aqueous phasc whcn broughl
into contact. :

* Phase-mixing separation  The aqueous and organic phass are mlxed 10 a]low the organic solvent to
* " combine with the uranium‘and plutonium. The. phases must then be separated.
1o allow the fission products femzining in the aqueous phase to go to waste and
. the fissile material to go to further recovery. Equipment used includes mixer-
. scltlers. pulse column extractors. and cemrlfuga! comactors.

_Snnr-fnl storage pond Storage pools conslructed as part of thc power plam complex for dlschargcd
. fuel clements,

Uranium conversion " The chemical and mcta!luratcal operauons involved in punfymg and converting
- ’ . ; virgin or recycled uranium to forms suitable for use in the fabrication of reaclor
fuel elements or as feed to.uranium enrichment facilities. The principal product

. forms are uranium hexaﬁuonde. uramum mclal and uramum diumdc.
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Uranium ore processing and  The process of thking uranium ore, typically less than .2 percent uranium,

CORCEntraiion
Wujous-zrde plutonium

Yellowiake

grinding and sorting it and chemically concentrating it into U,0,, commonly
called yellowcake, of between 75 percent and 90{ percent purity.

The plutonium used in weapons applicatians, commanly considered to contain
6.5 percent or less Pue, - ‘ ‘

Certain uranium concentrates produced by uranium mills; while technically
those concentrates in which uranium is mainly in the form of ammonium
diuranate or sodium diuranate, it has also come to include uo,.-
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