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| Key Judgments '

_ Information available

as of 9 April 1986

was used in this repors.

" - the nuclear Non-Proliferation Treaty (N

North Korea: ‘
Potential for Nuclear -
; Weapon Development

ISSR, North Korea-acceded to
PT), renouncing acquisition of
nuclear explosives and accepting safeguards on its nuclear activities. -
- North Korea's penchant for military secrecy makes it unlikely that it
would locate a primarily military reactor at a known research center or
agrec, as it has with NPT adherence, to open it to international
inspection. -~ o . o

.. In December 1985, at the urging of the

* The Soviet role in cx't_raciin'g the NPT pledge and sqbsequently sellihd_ '

North Korea a nuclear power reactor puts Moscow’s prestige on the line
in guarantecing a peaceful program, with renewed economic and military
aid the lever to enforce it, . S o .
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We have little information on North Korea’s ability to conduct the '
_ nonnuclear research, particularly that inv lving high explosives, required
for a nuclear weapons résearch program.

The North Korcans alrcady have a suitable
uclear delivery system in the M1G-23 fighter,

ok
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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 N
uncertainty regarding the effect of such-a program on its ultimate goal of

. reunifying the peninsula o2 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

- military response, as deterring a'US nuciear response to anattackon the . -~

South, or as a means of carrying out offensive operations in anall-out .
auack- . ' . ' L
P’yongyang would also see 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 weapons
as a response. P'yongyang would also have to weigh the effect on the US:
commitment to Seoul under such an increased threat. Moreover, the North
.. would have to calculate the less tangible, but still significany, impact on the.
~ diplomacy it has pursued for over two years aimed in large part at '
encouraging the eventual withdrawal of US forces. P'yongyang would also
consider the likelihood that a weapons rogram would complicate its
improved relations with Moscow.i : A
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-Until 1984 the North Korean nuclear program was our analysis of intended purpose. (s NF)

" presents that reassessment, which is- on subse--
"quently developed information and a reinterpretation

- construction of nuclear weapons
" A Nucloar Weapons Capabllity—How Soon?

weapons involves a variety of technological steps,:

K This and uﬁer technical terma used in this papet uré defined in

North Korea:
Potential for Nuclear

Wupon Development-

Introduction ' (and can be detected through a variety of collection

means), this potential for dual purpose complicates .

not viewed as a serious proliferation concern. Up to -
that time, available evidcnge had painted a picture of .

‘a rudimentary program incapable of very advanced

of information available in 1984. It addresses the
extent of North Korean nuclear development, the
reasons for it, and the potential for using it in the -

The developmeat of the capability to build nuclear

to weapons. Figure 2 shows the way in which these
various steps fit together, The pacing element (for al}
but the most technologically advanced states) is typi-
cally the production of fissile material (that is, pluto-
nium or highly enriched uranium). The construction
and operation of both a reactor and a spent-fuel
reprocessing plant are nocessary for plutonium 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 .
itoms can be involved in strictly peaceful endeavors.
Although these fucilities have physical observables

the glossary (appendin D)
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assured of surviving the stockpile-to-target sequence.
However, such requirements are very flexible:; nuclear-

weapons were used against Japan three weeks after
the concept of a nuclear explosive was b:ovcd.-

Bnckgrbuﬁd

‘largest research facility is the Yongbyon Nuclear
Research Center (figuré 3). Construction began in the
- carly 1960s with Soviet assistance. The Soviéts also

_ The nuclear device design and development and high-

- explosive testing that are required would probably
occur in paraliel. with production of the necessary
- fissile material and are unlikely 10 be pacing fuctors.

Once the raw malcerials and device design are avail-
-able, it might take several months to assemble a
“nucleur device. Suitable delivery systems are already
_uvailable, und crude versions of the necessary non-
‘nuclear components could be adapted from them. -
Another ye:u might be required to weaponize a device 38
so that it could be mated to the delivery system and be
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“clad fuel.

" The scope of any North Korean reprocessing require- -
" ment would depend on the type of fuel cladding used,
the type of spent-fuel storage, and how fast the North-
Koreans want the plutonium. Whether the North -

Koreans intend to reprocess the spent fuel to recover’
the plutonium, they would probably have to reprocess

- & magnesium-clad fuel (or arrange for another party

1o reprocess it) 10 avoid a radiological hazard. This v
would not be the case for an aluminum- or zirconium: _




“d

_volves more than just the production of nuclear - P'yongyang's new MIG-23 fighter, with minor modi- .
-- material. The ability to develop and test the non- - fications, would probably be the preferred delivéry |

Dellvery System

North Korea has a variety of mlssules and mrcrarl
that could deliver a nucje:

. targets in South. Kore.,

Nonhuclur As‘pectsvof Wuboné Developmeut

A upabllny to dcvclop nuclear weapons clearly in-

nuclear components, particularly the hi'gh-_explosivc _ aircraft. It has sufficient range to reach the more.
system, is required, both for device development and important targets in the northern part of South -

.- weaponization. A sumblc delwery system must also " Korea
be avallable

ngh-l-:xploalu and Co_mpoheni .
Development and Testing

.Olhcr dclivéry syélcfﬁs available l6 North Kores
- would be less desirable.
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Nevcrthcless‘ NPT adhcrencc usclf does nol provide
ironclad assurances ngainst nuclear weapons dev

_ he also contains a clause
allowing a country to-withdraw on ™ days’ nollce :
. under spcclal condmons ’

‘ : . P'yongyang, moreover, must now negotiate the neces-
K . o . . _  sary safeguards agreements and actually open indige-
Motivation for Nuclesr Developm'ent ) _ nous facilities to JAEA inspectors. These arrange-

) o ments should lead to greater foreign access 1o North |
: NPT Accesslon ‘Korean nuclear facilitics, more openness in the North

On 12 December 1985, Norlh Korea dcposncd with  Korean nuclear program, and improved estimates of
the USSR its instrument of accession to the NPT, In .- North Korean capabilities. Safeguards shou'd provide
acceding to the treaty, P'yongyang foreswore the " atimely mdncalor of any North Korean construction
manufacture or acquisition of - nuclcar weapons and ' . of a reprocessing plant or any attempt to divert -
agiced to JAEA safeguards on all its pea . plutonium or spent fuel 10 a weapons program: lf

" activitics. North Korca intends to pursue a nuclear weapons
program, it has made its Job much more dxﬁicull by .
signing lhc NPT

almost certainly object to revelation of any projects-in

which it might be involved, even peripherally. We also’

_ expect P'yongyang to preclude dccess to its facilities

by. IAEA inspectors from most Western countries, o

‘right it would have under standard IAEA inspection .
procedures
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: North Korea has a civiliar nuclear power prdgram

"~ March 1981, P'yongyang announced that, as part of

,'by the end of the 19805

that Yongbyon probably can support in any casc. In

the goal of expanded electricity production adopted by

* the 1980 Party Congress, it would have nuclear power - —— . _ R

N
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Whether ih_e current nuclear develdptnchls in' North
_Korea reflect a nuclear weapons program, they repre-
sent a considerable developing capability

‘llsv
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~ Appendix A
Background of North l(ore_n'n: AT

Nuclear Pr_ognm

North Korea's nuclear program dates at léast from its
. participation in the founding in 1956 of the Joint
- Institute for Nuclear Research at Dubna, outside -
Moscow. Through 1981, according to a Sdviet press
- statement, 120 North Koreans had studied there, and
-~ we judge that about another 30 have done so since. In
" Scptember 1959, North Korea and the Sovict Union
concluded a nuclear cooperation agreement, probably
s a direct result of the US-South Korean agreement
signed in July of that year o

the USSR subse-
quently supplied North Korea with a 2-mcgawatt . )
(MW) IRT-type (that is, pool type, light-water moder-
" ated, and enriched-uranium fueled) research reactor
*and assistance in the-construction of the Yongbyon - -
Nuclear Research Center!

. The IRT reactor was originally supplied without '
~ 1AEA saicguards. However, according to published

" JAEA documents, the reactor, the critical assembly,
and all associated fuel are-now subject to safeguards

- under an agrecment negotiated in 197




Pa-ges:_ /y

Exemptions:




e e s e+ et e o

3.

ob

. other North Korean nuclear activities—would be -+ -
. subject to safeguards

reversed 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 8
" nuclear power plant. North Korea's accession to the

Non-Proliferation Treaty (NPT) was announced al-
most simultancously, meaning the reactor-—and all

19
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Appendix D

‘Glossary
Buraup A measure of reactor fuel consumption. For examole, the percentage of fuel

atoms that have undergone fission, or the amount of energy produced per unjt

weight of fuel ini the réactor. .

Cldl]n o o "~ 'The outer jacket of nuclear fuel cléments. It prevents corrosion of the fuel and

the release of fission products into the coolant. Aluminum or its alloys, stainless
steel, magnesium alloys, and zirconium alloys arc common cladding materials.

" Control rod drive * - Mechanism used 10 actuate the movement of control rods in a nuclear reactor
Control rod D A rod, plate, or tube containing & material that readily absorbs neutrons -

= .o (hafnium, boron, and 30 forth), used to control the power-of a ruclear reactor.
’ By absorbing ncutrons, 2 control rod prevents the neutrons frqm causing further

Safety comtrolrod A standby control rod used to shut down a nuclear reactor rapidly iz
N 5 ; ! . cmer‘enci“. ' . . »‘ X . ] L.
Shim control md ' A reactor éontiol rod used in making infrequent eoam adjustments in

reactivity, as in startup or shutdown. -

~ Coolast . A substance circulated through a nuclear reactor to rémove or transfer heat.
' Common coolants are water, air, carbon dioxide, helium, and liquid sodium.

" Core’ o S The central portion 6( a nuclear reactor, éomaining fhe fuel clements and
: - o usually the moderator but.not the reflector. - U ‘

Critical sssembly = An éuembl& of sufficient ﬁuiphéble material a_ndhbdemoi o susliiri:a fission
* . chain reaction at a very low power level. - - . - T : :

B Ciltl_ulhy . _ " The naté of l nuclear mctbr when it is :mui_ininn a‘. chain reaction. o
" Cyclotron B A particle accelerator in which changed particles receive repeated synchronized

accelerations by electrical fields as the particles spiral cutward from their .

source. The particles are kept in the spirql by a powerful ma‘a'netic field.

' Dnlm . ‘ " Having more than .one appliéatibt’i (that ii..nuclear andv- ndhngcleari. o

) ﬁ

S R

,.‘.
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" Enviched uranizm

- Fast meutron

Thra‘uil_ Rentron
.l"u_‘uilc_ ;iat?tihl

" Fuel
Fresh fuel
' V_SAn‘it.lruAl

 Fuel eyele.

Front exd (of suclear

foeleycl)

Back end (of nuclear
. el cnlc)_» :

Heavy water -

V‘l'.'llhtum .

i on CR‘OI]'

’

Material in which the percentage of a given isotope present in a mau‘:rinlhn :

‘been artificially increased, so that it is higher than.the percentage of that
isotope naturally found in the material. Enriched uranium contains more of

. fissionable isotope,ul‘an'.iﬁm'-ZJS than the naturally occurring percentage of 0.2

A neutron with energy greater than approximately 100,000 electron volts. -

" A neutron in thermal equilibrium with its surrounding medium. Thermal

~ neutrons are those that have been slowed down by a moderator to an average
~.speed of about 2,200 meters per second {at room temperature) from the much .
“higher initial speeds they had when expelled by fission.” - s

“While sometimes used as a synonym for fissionable material, this term has alsc
_acquired a more restricted meaning, namely, any material fissionable by
* . ncutrons of all energies, including (and especially) thermal'(slow) neutrons as”

well as fast neutrons; for example, uranium-23$ and plutonium-239,

Fissionable material used or usablc to produce energy in a reactor. A'-> applied
to-a mixture such as natural uranium, in vhich only part of the atoms are readi-
ly fissionable, if .the_'mixture can be made to sustain & chain reaction.

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

* Nuclear reactor fuel that has been iqudingd(uﬂ) and permanently removed .

from the reactor. - o

‘The ieriel of steps involved in supplying fuel for n_uqlenr powef reactbn.

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

. enrichment, and fuel element fabrication.

Steps of the nuclear fucl cycle including handling of discharged fuel clements » '
. from reactor, chemical reprocessing, recycling of recovered fissile and fertile

material, and disposing of radicactive waste. -

Water containing significantly more than the natural proportion (one in v6"._.‘:00)' :
of hravy hydrogen (deuterium) atoms to ordinary hydrogen atoms. Heavy water
is used as a moderator in some reactors because it slows down neutrons

E . effectively and also has a low cross section ‘or absorption of neutrons.

*Ordinary water.

A chemical préocsa involving the reversible interchange of various ions between

. a solution and a solid material, usually a plastic or a resin. It is used to separate .

and purify chemicals such as fission products, rare carths, and so fort_h. in
solutions. ' . S . . . :

34
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I4EA

" IAEA Sefeguards. -

.

.- Leaching, acid and

Moderator
- Na_uul»dnulab
'Nuubnﬂu_

- _Noa-Proliferation o
.. Treaty(NPT) . - -

) Nuélu'r_-judc sraphite -
Postirradiation
;'u’u_ulmlu.
" Radiation detectors

Rediation dosimetry

" is'made artificially (since naturally occurring graphite is»nlilively{ impure) by

* ~example, Geiger counter or dosimeter.

. 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 encrgy and carry out a program of on-site .
" inspections, audits, and invqmory controls known collectively as safcguards. -

“The basic purpose of IAEA safeguards is to deter the diversion of m;clea'r '

materials from peaceful uses to military or explosive purposes by timely

* detection. The agency monitors the flow of nuclear materials at nuclear

installations by auditing plant records and conducting physical inventories.
Secals and cameras are used to ensure that materials are not diverted while

" 1AEA ingpecton are not present.-

' Process by which uranium ore is subjected to a proem to scparate the pure ‘hi’t.- o

nium from other waste materials. Both acids, such as sulfuzic acid, and

-alkalines, such as sodium carbonate, can be used.

A material, such as ordinary water, heavy water, or graphite, used in & rezctor

to slow down high-velocity neutrons, thus increasing the likelihood of furthqr

...~ﬁu_i°‘!- S

*“Uranium as found in nature, containing 0.7 percent of U™, 99.3 percent of U™,

and a trace of U™. 1t is also called normal uranium.

A measure of the intensity of neutron radiation. It is the number of neutrons

passing through 1 square centimeter of a given target in one second. |

" The trcaly opened for signsture in '1‘968. entered into force in 1970, ind.now .

has over 130 partics. 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 partics not to manufac- .

. tureé or otherwise acquire them and to subject all peaceful nuclear activities to ~

IAEA safeguards. It-commits all parties to foster nuclear technology transfer

. butto transfer mqterial_and-equipmem_only under ufcguar_dg

Graphite of high purity used as a moderator in reactors. Reactor-grade graphite

guphitin!i.onvof petroleum coke. =

The proeéss of squectinx "mate:rials (frequently reactor fue toa variety of »

" ‘mechanical and chemical tests to determine the effects of irradiation.

Deviées that detect and record the characterisli_cs of ipr_l‘izing.vr'adia_liqn. For o

The mv_e‘alvurement of the amount of radiation delivered to a ipeciﬁc- p'lace_qt‘l_he

- umount of radiation that was absorbed there. For example, dosimeter or

ionization chamber,




-~ Spent-fuel non_:é,nnd _

Radioisotope

Miopha_uuéaiicﬁl

Radionnclide

. Mu-grd) plutonium

Reflector

)

A rndloacuve uolopc An unstable isotope of an elemient thal decays or
_ disintegrates. spontancously, emlmng radlauon

A ndnoacuvc isoiope used for medncal purposes
" _A rndloncuve nuchde

h A devxce in \vhlch a fission chnn reacuon can be mmnted m..mtamed and
eomrolled

Plulonium that has a high Pu"’ oomem currcmly in the nnge of 15 lo 25 per- -
cent. It could be substituted for weapons Plutonium in some wcapom apphca- o
uom. but with decreased yncld :

A layer of mateml lmmedmely surroundmg & reactor core um scattars ba‘ck'

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 matemls are xraphne. berylllum. }

- _ and nllunl uranium.

}chfrouuln
_‘ Aquois »m .
. Organic phase

" Phase-mixing :cMiiu

Urdnium comversion

The pmeelslng of reactor fuel to twover the produced and unused ﬁssxonable .

_ materul;

The chemwal stream ina reprocessing plam contammg nitric ncnd and dnssolved '
'.uramum, plutomum. and ﬁsslon products. s :

The chemncal stream in a reprocessing plant that contains an orgamc solvent de-
signed to extract plutonium and uramum from the @ aqueous phase when broughl ,
into contact. - . _ : .

: The aqueous and organic phnses are mlxed to allow the organic solvent to
" combine with the uranium and plutonium. The phases must then be separated.

to allow the fission products remaining in the aqueous phase to go to waste and ‘

- the fissile material to go to further recovery. Equipment used includes mixer-
. seulen. pulse column. exlractors. and cemnfugal eomactors o

- Storagc pools constructed as parl of thc power plam oomplex for dnscharged

fuel elemenls

The chemlcnl and mg:lallurgical operations involved in purifying and converting
- virgin or recycled uranium to forms suitable for use in the fabrication of reactor -

fuel clements or as feed 10.uranium enrichment facilities. The principal product °
forms are uranium hexafluoride, uranium metal, and ur_anium dioxide. :

36




U}aiiu.m processing and  The prdeess of lhking uranihm oré.
CORCentration : grinding and sorting it and chemica

typically less than 0.2 percent uranium,
lly concentrating itinto U,0,, commonly-

called yellowcake, of between 75 percent and 90 percent purity. .

Weapons-grade plutonium The plutonium used in weapons _nppiicntions. commonly considered to contain

" 6.5 percent or less Py, -

Yeliowcake R " Certain uranium co,ricenblralu 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 U0,




