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KORTH KOREA:t HNuclsar Reactor

———— ..
reastor t at therm of North Kovea's Yomglyon

fuciear Ressarch Center./r

facility is simi rea’'s on er rllﬂhﬂr'*

a Soviet-supplied 2-pegawatt thermal rnlnr:uh reactor--
1t at the cantar dur 1960% .

~ee_.” /{North Korea's nuclear ph “.Ilinhtl are trained by the
Soviets and hava tha thasorat and technical skill to
build a small reactor of this « If the Soviets are
involved, the reactor probably will be declared to the

International Atomlc Energy Agency for safeguardi
was the first reactor at Moscow's insistence.// h

//1f the North EKoreans are bullding a copy of the first
reactor without Envl.:: ::whﬂ £ apd want to avold de-
]

The reactor, r several years,

comp
hnutdnlgnndmprndmthnqmntitiu £ um -
. needed for i nuclear weapons program.// %
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THE HEAETEH PROBABLY

HE NORT
PLETE THE

KOREANS WILL REQU

E YEARS TO
REACTOR. f

- 5
" ARE WITHIN NORTH APABILITIES, P’YONGYANG WOULD
NEED TO DEVELOP ADVANCED ENGINEERING TECHMIQUES TO WASTER THE REMWMOTE
CONTROL DPERATIONS THAT A ECESSARY FOR HANDLING HIGHLY
"RADIOACTIVE MATERIALS.//

//THE NORTH KOREANS PROBABLY ARE TECHNICALLY CAPABLE OF
BUILDING THE REACTOR WITHOUT FOREIGN ASSISTANCE. NORTH KOREA HAS NOT
SIGMED THE NUCLEAR NON-PROLIFERATION TR

EATY, AND IT IS UNLIKELY JO
PUT THE REACTOR UNDER 1AEA SAFEG.IAHEPEJ&
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Pimbigon 0 C. Je0E o
DIRECTORATE OF INTELLIGENCE iﬁ?
?8 April 1987

Horth Korea's Huclear Efforts -

Summary

ard
the

North Korea appears to ba progressin
halping fmprova {ts emnergy=short ecOoRO
capacity to generate muc sdr energy.

g tow
with

gencuUs n r may De under way
although P'yongyang has yet to acknowledge the '
existence of the rsactor or enter into a safeguards

agreement as rt:uirli by its December 1985 accession .
to tha Muclear Won=Pral feration Treaty (WPT).. MWith

the Jung 1987 deadline for entering into &

;lftlulrdi agresment approac ncertatn

why P'yongyang has delayed.

WARNING NOTI “INTELLIGENCE
SOURCES THODS INVOLVED
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';jnnijilﬂ’! Nuclear Efforts

P'yongyang's interest in nuclear power stems from its need
for additional sources of ener as well as a d
fts international prestige.

increas

afforts, wat sstablis
in the 1960s.
~ Center co

The Yongbyon Nuclear Research Center, the home of the
Horth's rEteAFrC

gviet assistance

n early 5, the
sted of an o s area with a small, 4-megawatt
(M) research reactor under [AEA safeguards and a Targe support
area. Since an expamsion program began in 1980, a 30-MW reactor
and support buildings have been added.

The reactor, which 1is
graphite moderated zt =cooled, and fu
was completed in 198

ranfum

-In our up1l|un,-the new reactor could be a training facility
ts support P'yongyang's nuclear efforts or it could be used to
augment an existing isotope-production_

apabil
electric power i3 another possibilit

neration of

n a on to
constructing 4 new reactor fTac ¥, we believe that P'yongyang
robably has daveloped portions of the front end of the nuclear
gunl eycla==uranium mining, mi1ling, conversi
fabrication--to provide fuel for the reactor.

2
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SECRET NOFORN RACT ORCON

The New Reactor, the NPT, and the Soviets

The North's need for additional help to advance its nuclear
effort appears to underlfe fts accession to the NPT. 1In our
opinfon, Moscow was instrumenta)l in inducing P*yongyang to sign
the NPT in December 1985. The Soviets have been involved in
North Korea's nuclear power program since at least 1956. In
addition to providing technical ass!stance, Moscow has supplied a
4-N¥ research reactor and assisted in the construction of the
Yongbyon Nuclear Research Center. Most recently the Soviets,

apparently in response to P'yongyang's accession to the NPT,
sed to build at least one power plant that could ba ﬁﬂ!bﬂti:

agr n
n? as many a3 four 440-MW reactors. HNeither :
£h ject's location, but the Soviet press
M nuclear power plant wi e bu efore i

Notwithstanding the Soviets' influence, the North's

reluctance to publicly acknowledge the existence of its new

reactor and bring it promptly under the KPT's safeguard
-provisions s a matter of comcern. Im accordance with the NPT, ) i
the North should enter into a safeguards agreement with the .
International Atomic Energ{ Agency {IAEA) within 1B months of
accession, including assentin = of its
declaved nuclear facilities.

The Morth's expanded nuglear program could includ n effort
develop nuclear weapons

Dutlook

In cur judgment, P'yomngyang could be waiting for an
opportunity to announce the reactor's existence in a way that
. would gain maximum propaganda value. FP'yomgyang's declaration of
its indigenous nuclear reactor would give the North an
nppurtunit; te project 1tself as 2 nation with technological
prowess. Furthar, the North can point to its domastic nuclear :
afforts as proef of 1ts natfonal self-raliance ond still accept &
further nu:‘lir assistance from the Soviets., Given Moscow's rols

3
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SECRET uqur ORCOM

fn. the North's nuclear
arty to the NPT

ion to become a

Tht'ﬂnrth Koreans! penchant for

Secrecy could explain in
part P'yangyang's foot-dragging in implement |

ng NPT provisions.
But whatever thelr Peculfarities, we believe thare is good reason
to closely scrutinize the implicaty
the existence of the néw reactkor,

4
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Bummary

ar
i to bring el of

] 172
on Treaty (NPT) in Decembar 1985 obligstes

itz nuclear facilities under full-scope International Atomic Energy Agency
safeguards. but it has yet to enter Into the regquired safaguards agreament
of acknowladge new nuclear-related faciliies These fallures have raisad
South Korean concerns about the North's nuclesr intentions, with Saoul
publicly stating that P'yongyang could have nuchesr wespons in a few
years. North Kores sullers from chronlc snergy shortages, and the Soviets
have sgreed 1o help bulld & nuclear power plant, suggesting at least part

WARNING NOTICE--INTELLIGENCE
SOURCES OR MEPHODS INVOLVED

SECRET NOFOR ONTRACT ORCON
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of Pyongyang’s nuclesr program s simed at developing s new anergy

source:. W# have no svidence thal North Kores ls pursuing a n
waspon option, but we cannot rule out that pnlllbvllh'r.“
Fyongyang's Nuciear Etforts... '

The Yongbyon Nuclear Research Cantar, the focal point of the North'
sfforts, was esteblished with Soviet sssistance in the 19808 (san ﬂn:rn 1 ..'-.é"z'f."ﬂnm
tha sarly 19804, the center conalsted of an operstions srea with & 4-magewan VW)
research resctor, supplied by the Sovists undar WEA safeguerds, and & large suppon
aras. Since the North bagan an Sxpansion program in 1980, it has constructod more
"support bulldings and a 10- to 30-MW graphite-moderated, gas-cooled raactor fusled

with natoral uranlum NeW rACIOr has been | |
since ODctobar 1887, 4 N regulsr operation

) In our view, at lgast part of North Kores's nuclesr
3 New BRETgY SOUICH.

powar
wastern North Kores snd is constructing thermal power
plants throughout the country. The Soviets have agraed to help bulld & nuclear power

plant, and the North may well hope this will ba the beginnin of 8 sarles of nuclesr
projects that will help its energy-short nnnnmv.&

Nonetheless, the naw 10~ to 3 '
could be used for power ganerastio

and its Nmited ast
ngyang's energy shortages.

! We telleve Pyongyang probsbly has also developed portions of the front and of the

nuchsar fusl oycle-—-urani 2. milling. snd fusl fsbrication=-to provide fusl for
its nuclear Ilﬂl\ﬂﬂll.ﬂ

- m
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~And Nenproliferation Parformancs

The issus of the purpose for the 10- to 30-Mw rescior--alang ‘with th y
unwillingnass to acknowledge its Mlunu-‘hlghllghu Fyongysng's tedlure |u.'r-ll'-:mll'"I'|I::':I:I||:r|| :n
on its accession 1o the Nuclesr Monproliferation Trasty {NPT) in Decembaer 1885, In
accordance with the NPT, the North should have sntered Into & sefeguards
_agresment--inciuding declaration and on-site Inspaction of its nucisar tacilities--with
the internaticnal Atomic Enargy Agency (IAEA) within 18 monthe. On 2 Juna 1887 =~days
bafore its target date--the Morth Koresns rejacted the proposed IAEA safeguerds
agreament. claiming it infringed on their national ] nly bacauns it
rastrictive than the model NPT Safeguards Agresmant,

many months away.

The Soviet Connection

We balleve Moscow played » large role in encouraging F'yongyang 1o
sign the NPT in December 1585, The Sovists have besn involved in North
Korea's nuclesr program since st tesst 1058, In addition to providing technicel
assistence. Moscow has supplied & 4-MW ressarch ra ssisted In the
construction of the Yongbyon Muclesr Resaarch Canter,

- North Korea deposited its Instrumaent of sccession with the Soviets and
the Soviet press announced Pyongyang's decision to join the NPT. The North
Korean press, on the other hand, was siient. Moscow, apparently in response to
Fyongyang's acceasion to the NPT, agrasd to bulld at lsast ona powaer plant
thet could be composed of as many as four 440-MW resctors. ‘Maither side has
announced the project's location, but the Sovist pras

indicate tha plant will ba bullt befors 1083,

- -
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18, the
reprocessing capability and ita footdragging on i
provisions, suggest cioss scrutiny of the N

a
o cloarhy pumac . rth's nuglear ¢
3 mra ruing that courgs. th
thm Pyongyang Ts develo orean
concarn that Seoul has rejged publigiy-
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28 May 1988

ang (] FEILT & Nuclear
{NPT) in December 1885 obligates it to bring all of
#ts nuclear facilities undar full-scope International Atomic Energy Agency
safeguards; but it has yet to snter into the réquired safeguerds agreement
or acknowledge new nuclear-related facilities. These failuras heve raised
South Korean concerns sbout the Morth's nuckasr intentions, with Seoul -
publicly ststing that P'yongyang could have nuclear weapons in a few
years. North Korea suffers from chronic energy shortages, and the Soviaets
have agreed to help build 8 nuclear powar plant, suggesting at least part
of P'yongyang’s nuclesr program Is aimed at developing & new energy

WARNING NOTIC LLIGENCE
SOURCES OR HODS INVOLVED
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raactor fusled with natural uranium !

at developing & new energy source.

powar project a1t Kumgangsan in southwestern North Korea, and ls
constructing tharmal power plants throughout the country. The Soviers
have agreed to help build & Auclear power plant, and the North may wall
hopa this will be the beginning ol & series of nuclesr projecits that will

halp its anargy=-short sconomy,

The resctor could be used for powar

SECRET NOFORN W ORCON

source. We have no evidence that North Korea |s pursul
weapon optlan, but we cannot rule oul that m::lhullv.%

Fyongyang's Nuclear Efforts..

The Yongbyon Nucleear Research Center, the focal point of the

Morth', r B8R @stablished with Soviet assistance in the
19605 Until the early 1980s, the center consisted af
an 8 Yo magawatt (MW} research resctor, supplisd by

the Soviets under LAEA safeguards, and a large support ares. Since tha
North began an expansion program in 1980, it has consgtructed more
support buildings and a 10~ 1o 30-kwW hite=m ~gogl

In our view, at least pert of North KEorea’s nuclaar

yongyeng has ted & major hydroalactric

Nonaethaless. the new 10- to 30-MW reactor raizses somes

! We belisve P'yongyang prnh;ahn has also developed portions of the front end of the
nuclear fuel cycla=-wranlum mining, milling. end fuel fabrication--to provide fuel for
it Puchear setivities.

-3 =
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-And Nenproliteration Performance

The Issue of the purpose for the 10- to 30-MW reactor-=along with
the North’s unwillingness to scknowledge its exlatance--highlights
Fyongyang's fallure to follow up on s accession 10 the Nuclasr
Nonproliferation Trasty (NPT} in December 1885, In accordance with the
NPT, the North should have sntered into & safeguards
sgreamant-—including declaration and on-slte inspection of its nuclear
tacilities--with the International Atomic Enargy Agency (LAEA) within 18
months. On 2 June 1987--days bafore s target date--the North Koraans
rajected. the proposed LAEA safeguards agresmant, claiming it infringed on
their national soversignty bacause it was
NPT Sateguards Agresmant.

In our
at bast,

eguards agraamani
many months away.

Tha Soviat Connaction

We belleve Moscow played a large role in encouraging
Fyongyang to sign the NPT in Decemnber 1885. The Soviets have
baen involved in North Kores's nuclaar program since at laast
1958. In addition to providing technical assistance, Moscow has
supplied a 4-MW resesrch reactor and assisted in {he construction
of the Yongbyon Nuclesr Research Cmtnr.ﬂ

North Korea deposited its Instrument of accession with the
Soviets and tha Soviet press announced F'yongyang's decislon to
join the NPT, The North Korean press, on tha other hand, was
silent, Moscow, apperently In responsa to Pyongyang's accession
1o tha NPT, agreed to bulld st laast one power plant thet could be

composad of a3 many &3 four 440-MW reactors. Nelt side has
announced the project’s location, but the Soviet press
-mﬂuu the plant will be bulit before 1§83,

SECRET NOFORN MT ORCON
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Dutiook

ong v ¥ that FPyongyeng is
devaloplng & raprocassing capsbllity and ks footdrapging on implemanting NPT

provisions, suggest close scrutiny. of the rth's nu in order. The South
raang are clearly purduilng that course, the South - Korasn
_ ballsves Fyongysng s developing & nuclesr waapon capabliy--a

concamn that Seoul has ralsed publichy
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NORTH KOREA:  Nuclear Program of Proliferation Concern

Korea [z

The Yongbyon Nuckear Research Center. about 90 kilometers north
Pyongyang. is the focal poj *

North Kourea, despile severe economie consirainis, has
expanded activities al Y ungbyon over the past decade. It operates a
+-megawali-thermal (MW research rcaclor, supplicd by the Soviers

in mid-1964, an indigenously designed 30-MW!{ rescarch reactor

modeled afier 19505 British plutonium productjon reacto -

g

The Program’s Gual
The North sulfers chronic encrgy shorages. and the new planis at
vili rgencration pmg.mmh

Yaongbyon may be part « j
the 30-MW 1

can generate elecirica

cotimiced




North Korea and the IAEA: The Next Round

P*yongyang has assured Soviet and 1A
negotiations with the IAEA this month

Even if negotiations are successful, there are boopholes in the standard safeguards agreement
}::ll would allow the North 1o delay implemientation indefinitely or 1o limit coverage to select
it es:

— North Korea must officialiy notify the LAEA that an agreement meets all internal
um:imrry requiremenis before it can enter into force. There js no explicit time lmit
s step.

— Once an agreement takes effect, P'yon has re all facilities that
contain nuclear materials subject 10

Lengthy delays in implementation or in lete declarations 1o the [AEA would increase
international concern that the North's activities at Yongbyon are not strictly peaceful.
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North Korea acceded 10 the Nuclear Non-Proliferation Treaty in
1985 but has not entered into a safcguards agreement.

the
Soviel-supplied rescarch reactor is under JAEA uﬁ:gm?::._
North Korea may be willing to risk the international censure that a
nuclear weapons program would bring in order 1o maintain a decided
military advantage over the South, the keysione of the North's
national security policy. P*yongyang may belicve tha nuclear
wecapons are crucial 1o preserving that ed
i {H“':‘" :’:’*‘:"‘%I'-P :ﬁ‘ﬁti‘: “:I-‘T ;;1 -;* _.:;:,.H;;
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A 10-Year Projection of
Possible Events of Nuclear
Proliferation Concern [
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Introduction

Infarmanion dvallably
ar g } Decembar 1083
iy wied a2 mipary,

A lll-‘l’url’nlﬁﬂ;ﬂ
Possible Eveals
Pwifu:ﬂuﬂmrr:“

MNuclear prolileration involves capability and intent; that is, the ability 1o
construct & nuclear eaplosive and the motivation 1o do so. Capability
largely compriscs physical facilities and know-how. Intent is mainly a
political question and involves a country's own balancing of factors
affecting its security, prestige, and other interests,

The proliferation equation is affected by & variety of events, both political
and techaical. Relevant political events include leadership changes or
emergence of new governments, establishment of cooperation among
governments, and negotiation of contractual arrangements or agreements

. between governments, Relevant technical evonis include such occurrences

an startup or aequisition of new facllities.

This paper is intended 1o give & concise overview of possible future events
that could bear on nuclear proliferation. It is imended as n reference aid

for nenproliferation policymakers 1o help prepare them to deal with such
events, should they occur.

The main thrast of this paper is to project an integrated chronology of pos-
sible political and technical events over the next 10 years, The paper is or-
ganized by geographic regions and, within reghons, by major couniries of
proliferation concern. Both supplier nations and countries viewed as
potential proliferators are considered. A chronology of possible events is
projected for each country aid for key international nuclear Organizations.
This chronology is preceded by a pictogram that summarizes the near-term
nuclear capabilities of countries of major profiferation COMCEM, :

The technical ovents are heavily concentrated on the startup of two types of
sensitive fuel-cycle facilities: reprocessing and enrichment planis, Fast
breeder reactors also are included, to the extent plans for such reactors cun
be anticipated. Other reactors are included only where they would have
particular proliferstion significance. Likewise, other fuel-cycle facilities
are mentioned (for example, fuel fabrication plants) if they will materially
aid a country in resching nuclear independence. : :

For case of reference, evenls concerning sensitive lacilities—-enrichment
and reprocessing planti—are also presented chronclogically in & separate
appendix, grouped by type of facility and by geographic ares. :

This paper ks an updste of an earlier research paper published in July 1979,
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_____ h.orea has soughl wssesi-

-
1

id & nuclerT power plant, Altho
kave Failed for financial and p-:m-m
reasons, we expect Morth Kores 10 continege 1o pursue
its aim of acquiring & nuclear power reactor during
the 1980s. We have o bazis for believing that the
Morth Karsans kave sither the facilities or mnt-:rmh
necensary (o develop . 3 test meclear weapo

North Koven, Morih Koren has & small nuchenr re-
search program that includes (he use of 3 MW
modiNed IRT-typa research reacior supplicd by the
Soviets. This reacior was consiructed during the
1960u st the Yongbyon nichear rescarch mm‘
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T 1752, at the urging of the USSR, North Korea acceded 10

the nuclear Non-Proliferation Treaty (NPT), fenouncing acquisithon of
nuclear explosives and aceepting safeguards on its nuclear activities.

* North Korea's penchant. for military secrecy makes i unlikely that it
would locate s primarily military resctor at a known research center or
agree, as it has with NPT adherence, to open it 1o international
inspection, .

* The Soviet role in extracting the NPT pledge and subsequently selling

North Korea a nuclear power resctor puts Moscow's prestige on the line

in guaraniesing & peaceful m. with renewed economic and military

aid the lever to enforce it




We have little information on North Korea's ahility to conduct the

nonmuclesr research, particularly that invglving high explosives,
for & neclear weapons research program)

uclear delivery systam
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In considering whether to embark on a veniure as cosily, harardous, and
politically sensitive us & nuclear weapons program, F'yongyang would face
& complex calculation of benefits versus costs, s well as considerable
uncertainly regarding the effect of such a program on its ultimate goal of
reunifying the peninsula oo its own terms. [t might sce nuclear WEADPORS A5
a means of forcing political concessions fram Scoul, a5 a hedge against
podsible South Korean development of & nuclear wespons capability, as
leverage 10 gain a freer hand in paramilitary operations without provoking
a military response, as deterring a US noclear response L0 an atlack on the
South, or as 8 means of carrying out affensive operations in an all-out
mitack

P'yongyang would also see dissdvantages, particularly if it recognized the

 difficulty of concealing such & program. Exposure could lead South

Korea—with its superior nuclear technology—to develop nuclear weapons
a5 a responie. P'vongyang would also have 1o weigh the eftect on the US
commitment 10 Seoul under such an increased threat, Moreover, the Marth
would have to calculate the less wungible, but still significans, impact on the
diplomacy it has pursued for over twa years aimed in large part at
encouraging the eventual withdrawal of US forces, Pyongyang would also
consider the likelihood that a weapons ram would complicals its
improved relations with Moscow,
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Introduction {and can be detected through a variety of calloction
mecans), this potentinl for dual purpase complicates

Unitil 1984 the North Korean nuclear program was our analysis of iatended . (8 MF
not viewed as & serious proliferation concern. Up to parpese. (3w
that time, available evidence had painted & pleture of
& redimeniary

presenly reassessment, o subee-
quently developed Informatios and & reinterpretation
of information svallable in 1984, It addressen the
extent of Morth Korean nuclear development, the

reasons for it, and the potentinl for ui
minﬁnrmﬁ

A “!I‘I-lﬂ.m—lin Soon?

The developmeat of the capability to bolld nuclear
wenpons levalves a variety of technologicsl seps.
Thess staps conslst of & combinaton of some actii
that are abo pacessary for the peaoelol uses off
energy and of soma specific aciivities uniquely rela
to weapons. Figure 2 shows the way in which these
varkous stops A1 together. The pacing cloment (for all
bt ibe most technologloally sdvanced sicisa) is typi-
cally the production of Bsile materis] (that is, pluto-
nium or kighly enriched uranium). The construction
and operstion of both & resctor and & spent-Noel
reproceaing plant ane sscessary for plutonium woqud-
sdibon. (A weapons cycls wsing enriched wranium can
bypas these stops, but only with the generaily visible
consirpciion of an enrichment plant.) Bodh af these
Jtema can be invobved in strlety pedcefl endennor.
Although these Mucilities have physical observables

" Thit i oidetr 1azhinical i in ks paper wrn Safined in
il plansary {nppmsdin




Figure

Production of Fissionable Muterialy and Mucleur Wenpony
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sssured of surviving the stockpile-to-target sequence.
However, such requirements are very Bexible: noclear
weapand were used againsi Japanm three weeks afi
the concept of a muclear explosive was proved,

Background

be
Iargest research fucility is ihe Yoaghyon Nuclear
Research Center (figure 31 Construction began in the
early |960s with Soviet assistance, The Seviets also
supplied & 2-MW IRT research reacior

v I i
Ill.lhkﬂl o lAEA EEUuands Ll W ERE ;- -l

The nuclear device design and development and highs
explagive 1esting that are required would probably
occur in parkllel with production of the nessssary
fissile materinl and are unlikely to be pacing Taciors.

Onee the raw materials and device desdgn are avail-
able, il might take severnl monihs io assemble o
nuchour device. Suitable delivery sysiems are already
wvnilnbie, and crude versions of the necesiary mh-
nechenr componants could be adopted from them.
Another yes might be required Lo weaposire 3 device
w0 that it could be mated to the delivery system and be

b &
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The scope of any North Korean rEprocetsing regumire-
migal would depend on the 1ype of fuel cladding osed,
the Lype of speni-fiel storage, and how st the Morth
Koreans want the platonium. Whether the Marth
Koreans intend 1o reprocess the spent Tued to recover
the plutonium. they would probably have 1o reprocess
& magnesium-clad fuel (or arrange for apother party

10 reprocess it) 10 avoid a radiological hazard, This
woulbd not be the case for an aluminum- or zirconiume




“d

Delivery Systems

Morth Koren has & vuriety of missiles and sirerafy
that could defiver a j
targees in Soath Kore.

H_hrﬁlnmdwﬂmhﬂ:m

A capability 1o develop nuclear weapans clearly in- - o

volves more than just the producibon of nuclear Pyongyang's new MIG-23 fighter, with miinar modi-
material. The ability to develop and test the non- fications, would probably be the preferred delivery
nuclesr components, particalarly the high-cxplosive aircrafl, It has sufficient range 1o reach the mare
system, is required, both for device development and important targets in ibe northers

weapanization. A suitable delivery system must also
be available

would be leis desirabie.
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Mothation for Meclesr Development

NPT Accsalon
Oa 12 December 1985, North Korea deposited with
the USSR s instrument of accession to the NPT, In
acceding Lo the treaty, P'yongyang foreswore the
manufaciure or acouisition of nuclear weapons and
apeed to JAEA safeguards on all ils peacefs
activities.

Nevertheless, NPT adherence inself does ot provide
trondlad assurances against n I Wi ¥

Fyongyang, moreover, must now negotiate the neces-
sary saleguards agresments and acually open indige-
nous (acilithes o IAEA inspeciors. These arrange-
ments should lead 10 greater forelgn access 1o Morth
Korean nuclear facilities, more openness in ihe North
Korean nuclear pragram, and improved esimates of
Marth Korean capabilities, Sufeguards shou'd provide
@ timely indicator of any North Korean construction
of & reprotessing plant of any atiempt 1o divent
plutonium or gpent fuel 10 8 wespons program; If
Morth Korea intends 0 pursue o nuchear WeL O
program, it has made lis job mech mone difficull by
signing the N

e mililary wj
abmiest certminly object 1o revelution of ony projects in
which it might be involved, even peripherally. We ulso
eapect Pyongyung 1o previude decess io s fuclitics
by IAEA inspeciors from most Western coumtties, o
right it woinbd have under sandurd LAEA inspection

12




by the end of the 198

Maorth Korsa has & civiliar neclest power program
thai Yoaghyon probably can sapport in sny cuse. In
March 1981, Fyongyang snnounced thal, s part of
the poal of expanded electricity production adopted by
the 1980 Party Cungress, it would have nuclesr power SR
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Whether the current nuclear developments in North
Korea reflect
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Appendix A
Background of North Korean .
Nuclear Program

The Beginning
Morth Korea's muclear program dates at léast from its

participation in the founding in 1956 of the Joint
Inatitute for Nuclear Rescarch at Dubna, outside
Muoscow. Through 1981, according 1o & Soviel press
statement, 120 North Korcans had studied there, and
we judge that about anoiher 30 have done s0 since. In
September 1959, North Korea and the Soviet Union
concluded & nuclear cooperation agreement, probably
as & direct resubt of the US-South m agresement

the LISSR subse-

quently supplied North Korea with & 2-megawait
{MW) IRT-type (that is, pool 1ype, lght-waier moder-
ated, and enfiche d-uranium fucled) research reactor

and pasistance in the constigciion of t

The [RT reactor was originally supplied without
IAEA saisguards. Howerer, accarding 10 published
IAEA documenis, the reacior, the criticel assembly,
and all assockaied fuel sre now sublect 1o safeguards

under ap apreement négotinted In 197

17
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Iﬂunlruﬂllqsuq-ﬂnmﬂmu
December 1985, According 1o oficial prets mooounts,
the two countrics signed an agrecmint on sapply of &
nuclesr power plant. North Korea's soocssion 1o the
Mon-Proliferation Treaty (NPT) was annousced al-
most simulisnconsly, mﬂ;ihmﬂw—.ﬂ.ﬂ

3]

R 3



Pages:_ I/ 3/




Eﬂnmﬂm‘l

Skim controf rod

Glossary

Delinition

A measure of reactor fucl comumption, For exa=ple, the percentage of fuel
-lunththunﬂumhiu.uthiwutnhlunmdmdwlm
weight of feel in the reactor.

The cuter jacket of nuclear fuel elemenis, It prevents corrosion of the fual and
the release of flaslon products into the coolant. Alemingm or il alloys, stainbess
steel, magnesium alloys, and sirconium sloye are common cladding materials.

Mechanism wied 10 actuate the movement of contral rods in u muchéhr reacior

A rod, plate, or tube containing » material that readily absorbs neutrons
(Bafmiuni, boran, and w0 forth), used to costrol the powerof & nuclear reactor,
lrlhﬂ'Hr. ncutrons, & coatrol rod prevents the neutroms from causing further

A standby control rod used to shut down & nuclear reactor rapidly io
afEgEnCics,

A reactor control rod wsed in making infrequent coarse adjusiments in
reactivity, as in startup or shutdown.

A substance cireulnted through 8 suclear reactor to remove of tramalier beat,
Common coclants are water, air, carbon dioxide, beliure, and liquid sodium.

Thwe central portion of & nuclear reactor, contnining the Puel slements and
uraglly the moderator but not the reflector.

An ansembly of sulfficicat Basionable material and moderator to sastain s fssion
chain reaction at a very low power level.

The state of & nuchear reactor when it is sastaining & chain resction.

A particls acoeleralor in which changed particles recsive repeated synchronized
sccelerations by electrical fields wn the particles spiral cnlward Froen thelr
sounce. The particles are kepd In the spiral by 4 powerful magnetic Geld,

Having more than onc application (thet is, muclear and nonnuclear).




Fasl simiron

Thermal newtroa

Finvile maserial

Fresh fusl
Spent fucl

Foel cycle

Froat end (of anclenr

Sual cyele)

Back end (af nuclear

Juel eyele) '

Heavy wanhrr

Light waier
fom exchange

b

Material in which the perceatage of a given {sotope present in & material has
been artificially increased, so that it is hgher than the parceniage uf thut
isolope naturally found in the material. Eariched uranium contains more of
fasionable lsolope uranium-235 than the natarally occurring percemtage of 0.7,

A neutron with energy greater than appronimately 100,000 eloctron volis.

A neutron in thermal equilibrium with its surrounding medium. Thermal
neutrons ane those thal have been slowed down by & moderaior io an average
specd of about 2,200 meters per second (21 room temperature) from the much
higher inltisl speeds they had when expelled by fission.

Whmﬂlmumnnwmnmﬁnhnﬂnmmﬂu.lhhmhulh
acdquired a more restricied meaning, namely, eny material Sssionable by
neutrons of wll energies, including (and especially) thermal {alow) neutrons as
well & fast neutrons; for example, wranium-235 and plutonium-238.
Fissionable material used or wsable w0 produce energy in a reactor. Alo applied
1o & mixinre sach as matural urkniom, in w'hich only part of the atoms are readi-
Iy Ressonable, if the mixture can be made to sestain & chain reaciion,

Fuel which has not been irradiaicd (that is, has not been placed ints & reactorh

MNuclear reactor fuel that has been irradiated (used) and permanently removed
Fram the reaclon.

The series of steps imvolved in supplying feel for nuclear power resciors.
The scries of sieps including uranium mining, concentration, converslon,

. enrichment, and Moel slement fabeication.

Steps of the nuclear fuel cycle including handling of discharged luel clements
from reactar, chemical reprocessing, recycling of recovered fasile and fertile
materin], and disposing of radicactive wasle

Water containing significantly more than the aastursl proportion jone bn &,500)
of heavy hydrogen (deuterium) atoms to ordinary hydrogen atoms. Heavy water
is used 25 & moderalor in some reaclons becanse il shows down newtrons
effectively and also has & low cross section ‘or absorption of meatrons.

© Drdimary water.

A chemical process involving the reversible interchange of various lons balwesn
& solution and & solid material, wsually & plastic or u reain, I s used (o separate
and purify chemicals such as fission products, rare earths, and so forih, in
solutions,

M




IAEA Safegoands

Leaching, acid and

Moderator

Nz Prol {Geration
Tramty (NPT

Muclear-grade graphice

Feaatirradiation

Kadiation dosimairy

N

The Intcrnational Atomic Energy Agency, & Viensi-based UM-sffiinted
organization with over 110 members, founded in 1957, Tis purposs is to foster
pesceful applications of nuclear energy and carry out & program of on-site
im.-mmmmmmmmum

Ththﬁ:ﬂlﬁnﬂlh!ﬂuhﬁmﬂhﬁdﬂnlhdhtnhnd’ﬁdu:
nmuhhnnupunﬂuunmﬁﬂuwumﬂrmwm
dntmimThummMIMMinhuhrnnﬁhuudur
installations by auditing plant records and conducting physical investaries.
Seals and cameras are used b ensure thai materials are not diverted while
[AEA inapeciors ane nat preseni. :

anhwﬁdwnuiummhnhhmdu:mmmuuuumw.-
ﬂmﬁmmhmmnulwih-ﬂuﬂtﬁhu:ﬁunlﬁﬁclﬁd.:d
alkmbnes, such un sodium carbonate, can be wied.

A matarial, such ax ordinary water, beavy water, or graphite, wied in & resctir
to slow down high-rlocily neutrons, thus increasing the likelibood of further

faalon,

thhﬁhhﬂhuMmMnthwmiuﬂ.Hdewﬂ
and & trace of LP™, [t is also called normal uraninm.

A measure of the intensity of neutron radiation. It is the number of negirons
pasiing through | sqeere contimeter of & given targel in one sscond.

The treaty opened for signeture in 1968, entered into force in 1970, and mow
hml”wﬁu.muﬂwmmrmmﬂumm
1o transfer nuclear weapans Lo any other countrics and requires them to purise
muclear disarmament. |t commits non-weapans-holding parties not to masufac.
ture of olherwise acquire them and to subject sll peacelul muclear wetivities to -
TAEA safleguards. It commits ell parties to foster nuclear technology transfer
but 10 iransler material and equipment oaly under safcguards,

Graphite of high purity used as a moderator in reactors. Reactor-grade graphite
is made artificially (since naturally ccurring graphite is relatively inspure) by
graphitization of petroleum coke.

The process of subjecting materials (Fraquently remctor luel) 1o & varioty of
mchanical and chemical tests o determine the efects of irradiation.

Devices that detect and record the characteristics of ionizing radintion. For
exnmple, Gelger counter or doslnsgier, :

The nsearirerment of the smount of rediation delivered 10 & spocific place or the
umount of radiation that was sbsorbed there. For example, dosimeter or




Phare-micing separaiion

Speni-fuel storege pond

-

A rudicactive isolope, An unstable isolepe of an element that decays or
disiniegraies spontancously, emitting rediation.

A radboactive isoiope used for medical purposes,

A radicactive nuclids.

A device in which a fsslon chain resction can be laltiated, e intained, and
controlbed.

Plutosium that has & high Pu™ content, surrently in the range of 15 10 25 per-
cent. It could be substituted for weapons Plulonism in some weapons applica-
tione, but with decreassd yisld,

A layer of material immedintely surrounding & reacior core that scatizrs back
or reflects into the core many neutrons that would otherwise escape. The
retumed neculrons cas (ben ciuse more Axsions and Improve the neutron
economy of the reactor, mmmummmmmnm
and natural wranium.

The processing of reactor fuel 1o recover the produced snd unused Aassionabls
materialy.

The chemical stream in o reprocessing plant containing aitric aoid and dissalved

uranium, plutcnium, and fsakon products.

The chemical siream in » reprocesting plant that contains an organks salvent de-
signed 15 extract pluicnium and eranium from the aqueous phase when brought
into contsct.

The agueous and organic phases are mined Lo allow the organic sobvent to
combine with the wranism and plutoniom. The phases must then be separated
o plhow the fission products remaining in the agueous phase 1o go 1o waste and
the fissile material to go to further recovery. Equipment used inchudes mixer-
séttlers, pulic column entraciors, and centrifogal conlaciors.

Storage pools constracted as part of the power plant complex for discharged
fuel ebepments.

The chemical and metallurgical operations involved in purilying and coaverting
virgin af retrcled uranium Lo forms saitables for uss in the Fabrication of reactor
fuel elements or as feed to uranium enrichment facilitics. The principal product
Forma mre urandum hexsAucride, uranium metal, and aranium dionide,
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Uraninm ore proceszing and

Weapous-grade plutonium

FYelloweaks

The process of taking uranium are, Iypically less than 0.2 percent Urdniam,
grinding and sarting it and chemically concentrating it insg U,0,. commonly
calied yellowcake, of between 7% percent and 90 peroent parily.

The plutosium used in weapons ipplications, commonly considered Lo comtain
6.5 percent or lesy Py,

Certain uranium concentratey prodiced by uranium mills; while tochnically
thosc: concentrates in which uranium Is muinly in the form of ammondum
disranste or sodiam diutanate, it has also come to include Lo,
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s KEY JUDGMENTS: NORTH KOREA: POTENTIAL FOR NUCLEAR WEAPON
e e A DEVELOPMENT <

The following Key Judgments are reprinted from a recently published I
IntaMigence Assassme uced by the Dffice of Sclentific snd I
Waapona Resaarch.
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== In Decamber 1985 ot tha urging of the USSR, North Kores scceded
to the Nuclesr Non-Proliferation Treaty (NPT), rencineing acquisktion
of nuciear explosives snd sccepting safeguards on its nucless
activitias.

== North Korea's penchant for milltary secracy makes it unkikeby that it
would locate a primarily military reactor &t & known rassarch cantar
of agrea. a8 It has with NPT adherance, to opan it to Internetionsal )
inspection. .

== Tha Soviet rola in exiracting the NPT pladge and subseguently selling
North Korsa a nuclesr power reactor puts Moscow's prestigs on the

. line in guarantesing & peacelul p h d economic and

military ald the lever 1o enfores it




i We have little information on North Kores's sbllity 10 conduct the non-nucless
) rasaarch, particularty that inwolvi 1or & nuelear waspons
C . resasrch program.

) elvery system in the MiG-
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I considering whather to ambark on a venture as costly, hazardous, and politically
senaitive 83 & nuciear WeADONE pragram, P'yongyang would face 4 comphax
calculation of beanefits varsus tosts as wall s considerabile uncerisinty regarding
tha efect of such & Program on its uitimate goal of reunifying the peninsuls on its
own terms. It might see nuclasr WBADONS &5 & mMasns of forcing politieal
concesslons from Seoul, as & hedge against possible South Korean developmant of
# nuclear waspons capability. as leverage to gain a freer hand in paramilitary
operations without provoking s military response, as deterring a US nuChear
Fesponse 1o an attack on the t & means of carrying ol oMensive
oparations in an all-out attack.

Fyongyang would elso ses disadvantages, particularty i it recopnized the difficulty
of concealing such a Program. Exposure could lead South Koras==with itz suparior
Puciesr technology--to develop nuclear wespons as s responsa. P'yongyang also
would have to weigh the eMect on the US commitment 1o Seoul under such an
incrassed thresl. Moreover. the Morth would have to calculate the less tangibla,
but still significant, impact an the diplomacy it has pursued for over two years
simed in large part at encouraging the eventusl withdrawsl of US forces.
P'yongyang would alto consider the likelihood that & w 8 propgram would
complicate its improved relations with Moscow,
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Nuclear Proliferation Suﬁey:
The Next Generatim-
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Nuclear Proliferation Survey:
The Next Generatio

An 1ntelligence Assemeni
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— North Koren. 15 developing » nuclear capability for undetermined
final wse (military, civilian, or a combination of both). Also, is foot-
dragging on negotfations for safeguards on new construction that
appears Lo have nuclear-related characteristics, which raises questions

about the final application.




EHEmpI: ionas: 6 7} 3




I-!-;ﬁ:m:u W oRe A = =_'.E

[l o

T

wad | | =l
i




e YT~

Exempticns :M@




Naclrar Fusl Cycle Glossary

This glossary provides brisf explanations of some key
techmical terms relating 1o the nuclear fuel cycle as
wed in this paper. The ghosiary is not intended 1o be
definitive or Ve, :

Muctear furl cycle; The series of sieps from uranfum
miiniag, throuph fuel tlement fabrication and use, o
wiiie dispasal for nuclear power reaciors, and, for
auclear weapons, continuing throngh reprocessing,
Jabricarion, and fesiing af weapons.

Crirical sssembly. A nuclear azsembly that has
sufficient fissile moterial ond moderator 1o Tusiain g
chain reaction. A saboritical aszewmbly is & nuclear
assrmbly in whick.a self-siustaining chain reaction
canna! be moiaiaimed.

Enriched uranlum. Materig! in which the percentape
af the fssionabir rotope uranium-235 har been
ertificially increared 3o that it ix Righer than ihe
perorntage found naturally in the material. The
aaterally oecurriag percentage is 0.7 peroend; fows
enriched wroniue (LELY hax feas than 20 peroent;
bighly enriched wranium (HEU) has more than 20
PEFcEn.

Fisrlle material, A material (for example, uraniim-
235 or plutonium-239| ihat (s fissionable by newirons
of all energies, expecially thermal (slow] nevirons:

# Thermal neutrons. Neurrons thal have been sfowed
down by a moderaiar to an average spred of about
4,200 praiers per second @i room troperature) from
the much higher inftial speeds they had when
expelied by frsion,

Moderator. A material, such o ordingry water,
heavy water, or nuclear-grade graphite, used in o
reactor (o slow down high-velocliy sewtrons, thict
increasing the likelihood of further Bssion

* Heavy water. Water containimg rignificantiy more
than the natural proportion jone part in 8, 5000 al
heavy hrdrogen (deuterium) atons to ordinary Ay
drogen aione. .

* Nuclesr grade graphite. High-purity graphire,
wiich is made artificially from petroleum coke
becaete narurally occurring graphite is relotively
Imprrr.

Resctor grade pluvoniam. Plurowiun: that has o high

Pu-240 comtent—curvently about |3 to 25 peréent:

* Wespons-grade plutonium, Plutowium thet, as now
ured i weapans applicaiions, comtalns 6,5 percent
ar less Pu=240.

Reprocesting. The processing of spent nuclear reactor
Juel 1o recover usable Sxricuable materlals that have

been produced.

Safrguards. The basic purpose af the Ini=rnational
Aromic Emergy Agency (IAEA) safeguards is to
deter—through the rivk of limely deteciion—ikeé
diversion of nuclear materials from peaceful uses 10
military or explosive purposes. 1AE A monitors Lk
fow of muclear moterials ar muclear installations by
auditing plant records and conducting physical inven-
tories. Seals and photography are used Jor ensiring
Ihat materials are not diveried while IAEA fuspec-
IGrs are nol predeni.

?
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Stiiwi Semsmary

MNorth Korea has a amall nuclear program :
opcraling nuclesr rescarch resctors st the Yonghyoa
Muclesr Kesearch Center. The firnt n:l.-:Hr. hﬂhin
the 19608, i & Soviet-2yhe 4-mepay

fid IR T-2000 reseanch reacts

Morth Korea formally scceded 1o the NPT in 1985

but has not ratified {or agreed 1o ratily) the required
IAEA safeguards of s nuclear facllities; with suc.
cessfal implementation of the treaty, the North K ore.
ans would qualily for 2id and sssistance

et expecied to press wnhpllli.l.ﬂhlldl

waclear power plant supplied by the Soviet Unian, if

satisfactory Anancial arrangements can be worked
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