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.NORTH KOREA: Nuclear Reaotor
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reactor being butlt at the southern edge of North Korea's Yongkyon

WNuclear Research Uenter.//

e T /SR ;o o
facility is similar to Nor orea's only other reactor--~

a Soviet-supplied 2-megawatt thermal research reactor--
built at the center during the 1960s. -

~-—_.~ //North Korea's nuclear physicists are trained by the
Soviets and have the theoretical and technical skill to

- build a small reactor of this type. If the Soviets are
involved, the reactor probably will be declared to the

International Atomic Energy Agency for safeguarding, as
was the first reactor at Moscow's insistence.// h

: ‘//If the North Koreans are builldin_g a copy of the first
reactor without Soviet involvement and want to avoid de-

‘The reactor, which will no e completed for several years,
is not designed to produce the quantities of plutonium
_needed_for a nuclear weapons program.//. h
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, North Korea's -NUc’\ear Efforts -

Summary i

—— p-—

North Korea appears to be progressingitoward
w

helping improve its energy-short econo h the
to generate nuclear energy.

ndigenous nuclear reactor may be under way,
although P'yongyang has yet to acknowledge the '’
existence of the reactor or enter into a safeguards
~ agreement as required by its December 1985 accession
.-'to the Nuclear Non-Proliferation Treaty (NPT).. With
.the June 1987 deadline for entering into a . g
safe uards_agreement‘approach ng. we are uncertain

"why P'yongyang has delayed..

<INTELLIGENCE
ETHODS INVOLVED

SECRET NOFORN TRACT ORCON

"WARNING NOTI
SOURCES

-t




. SECRET NOFORN NGCGNTRACT ORCON : o

P'yongyang's Nuclear Efforts

P'yongyang's interest in nuclear power stems from its need
for additional sources of energy as well as a desire to _dincrease
- its international prestige.

The Yongbyon Nuclear Research Center, the home of the

. North's research.efforts, was established with Soviet assistance
in the 1960s.
: - Un e early s, the
Center consisted of an operations area with a small, 4-megawatt
~ (MW) research reactor under IAEA safeguards and a large support .
area. Since an expansion program began in 1980, a 30-MW reactor .

and support buildings have been added. The reactor, which is

" graphite moderated, %a -cooled, and fueled with natural uranium,
. was completed in 1986

“In our opinion, the new reactor could be a training facility
to support P'yongyang's nuclear efforts or it could be used to
augment an existing isotope-production_.gcapability. Generation of
electric power 1s another possibility,

] In our on e r r also could produce

~ weapons-grade plutonium- -
In addition to

constructing a new reactor facility, we believe that P'yongyang

probably has developed portfons of the front end of the nuclear

fuel cycle--uranium mining, milling, conversion, and fuel
fabrication--to provide fuel for the react_or._d_

2 )
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SECRET NOFORN NOGONTRACT ORCON
The New Reactor, the NPT, and the Soviets

The North's need for additional help to advance its nuclear
effort appears to underlie its accession to the NPT. In our
opinion, Moscow was instrumental in fnducing 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, 1In
addition to providing technical assistance, Moscow has supplied 2
4.MW 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,
:agreed to build at least gne power plant that could be composed
o

as many as four 440-MW reactors. Neither _gide h nnounced
the project's location, but the Soviet press#,_
- ndicate this nuclear power plant will be bu efore

Notwithstanding the Soviets' influence, the North's
reluctance to publicly acknowledge the existence of its new
reactor and bring it promptly under the NPT's safeguard

- provisions is a matter of concern. In accordance with the NPT,
the North should enter into a safeguards agreement with the
‘International Atomic Energy Agency (IAEA) within 18 months of
accession, including assentin n-site inspection of its
declared nuclear facilities,

>The uorth's éxpahded nuclear program could 1nc1ud§ an effort

- to develop nuclear weapons,

Outlook

: In our judgment, P‘'yongyang could be waiting for an

opportunity to announce the reactor's existence in a way that

would gain maximum propaganda value. P‘yongyang's declaration of

its indigenous nuclear reactor would give the North an - :

opportun tg to project itself as a nation with technological 4
prowess. urther, the North can point to its domestic nuclear ‘

efforts as proof of its national self-relfance and sti1l accept
further nuclear assistance from the Soviets, Given Moscow's role

| 3 | |
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in. the North's nuclear power p
arty to the NPT

rogram and its decision td become a

"~ The North Koreans' penchant for secrecy could explatn in
part P'yongyang's foot-draqging in {mplementing NPT provisions,
But whatever theirp Peculiarities, we believe there s gnod reason
to closely scrutinize the implication

the existence of the new reactor,

: : ;
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- agresment with the international Atomlc
- 18 months after signing
- igned the treaty In late. 1mmMouoow'owlng

re is no Indication that North Korea has an active

© nuclear weapons program, but P'yongyang's faliure to establish full :
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North Korea's Expanding Nuclear snom--

Summary

yongyang's accession to the Nuclear =~ -~
- Nonproliferation Treaty (NPT) in December 1985 obligates it to bring all of
~ its nuclear facilities under full-scope International’ Atomic Energy Agency
safeguards, but it has yet to enter into the required safeguards agreement -
- or acknowledge new-nuclear-related facilities These failures have raised
- South Korean concerns about the North’s nuclear intentions, with Seoul
‘publicly stating that P'yongyang could have nuclear weapons.in a few
.. years. North Korea sufters from chronic energy shortages, and the Soviets
* . have agreed to help build a nuclear power plant, suggesting at least part. _
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" plants throughout the country.

SECRET Norwoeo{mcr ORCON

of P'yongyang's nuclear prdgrim is aimed at developing o new energy

sourca. Wé h_av'o no evidence that North Korea is pursuing a nuclea -
weapon option, but we cannot rule out that posslblllty-'

P’yongyang's Nuclear Etforts...

The Yongbyon Nuclear Research Center, the focal point of the North's nuclear

efforts, was established with Soviet assistance In the 1960s (see figures 1 and 2). Untit

the early 1980s, the center consisted of an operations area with a 4-megawatt (MW)
research reactor, supplied by the Soviets under IAEA safeguards, and a large support
area. Since the North began an expansion program in 1980, it hes constructsd more
‘support buildings and a 10- to 30-Mw graphite-moderated, gas-cooled reactor fueled
with natura! uranium’ The new reactor has been in regular operation
~ since October 1987. C ' . . ﬁ

~In our view, at lgast part of North Korea's nuclear rogram is
8 new energy source.

P'yongyang has nitiated a major hydroelectric power
project at Kumgangsan -in southwestern North Korea .and is constructing thermal power
‘The Soviets have agreed to heip build :a nuclear power.

‘plant, and the North may well hopae this will be the beginning of a series of nuclear
- projects that will help its energy-short oconomv.*. : :

estions. .The reactor

-MW reactor raises som

Nonetheless, the new 10- to 30

: and its limited estimated electric out ut would do little to ease .
- P'yongyang’s energy shortages.

! We believe P'yongyang probably has also developed portions of the front end of the

nuclear fuel cycle--uranium mining, milling, and fuel fabrication~-to provide fuel for
_ its nuclear actlvltl_os.‘v_ S

SECRET Nosonwoma/n\cr ORCON




The. issue of the purpose for the 10- to 30-Mw nhctou’--along'-wl.th‘tho Nofth's .

agreement--inciuding declaration and on-site Inspection of its 'nuclear-fac'lmlds-—'\)v'l'th '

“the International Atomic Energy Agency (IAEA) within 18 months. On 2 June 1987-'-days>'
before its target date--the North Koreans rejocted the proposed IAEA safeguards :

- agreement, claiming It infringed on their nation
restrictive than the model NPT Safeguards Agreement. |

al sovereignty because it was more

—scope safeguards agreement is, at best, '

_In our view, implementation o .afu
'm'anv_'momhs.away.'*‘ S A

The Soviet Connection .~

_ - We believe Moscow played a large role in encouraging P'yongyang to'
sign the NPT in December 1985. The Soviets have been involved in North . -

- Korea’s nuclear program since at least 1956. In addition to providing technical
assistance, Moscow has supplied 8 4-MW research reactor and assisted in the
construction of the Yongbyon Nuclear Research Center. o s ’

. North Korea deposited its instrument of accession with the Soviets and - _
the Soviet press announced P'yongyang'’s decision to join the NPT. The North
Korean press, on the other hand, was silent. Moscow, apparently in response to -
‘P’yongyang’s accession to the NPT, agreed to build at least one power plant . - .
that could be composed of as many as four 440-MW reactors. ‘Neither side has
announced the project's location, but the Soviet press )

indicate the plant will be bullt before IQ93.

-,3-
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Outlook

developing a reprocess ng
~_provisions,

; v yangis = -
- e course. ST <o .\ oroor,

: v v elieves P'yongyang Ts developing a nuclear weapon ¢

"~ concern that Seoul h

! apability--a
as raised publicly-
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North Korea's -Expavndlhg Nuclear Efforts - '

St:mmao'f '

yongyang's accession to the Nuclear : )
Nonproliferation Treaty (NPT) in December 1985 obligates it to bring all of .
its' nuclear facilities under full-scope International Atomic Energy. Agency

safeguards; but it has yet to enter into the required safeguards agreement

or acknowledge new nuclear-related facilities. - These failures have raised -

South Korean concerns about the North's nuclear intentions, with Seoul -
publicly stating that P'yongyang could have nuclear weapons in a few

- years. North Korea suffers.from chronic energy shortages, and the Soviets
‘have agreed to help build a nuclear power plant, suggesting at least part
of P’yongyang’s nuclear program is aimed at developing a new energy -

' WARNING NOTICES-TNTELLIGENCE
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source. We have no evidence that North Korea is pursuing a nu ro._ |
weapon option, but we cannot rule out that pOsslbllltv.ﬁ

P'yongyang's Nuclear Efforts...

The Yongbyon Nu'clear'Research Center, the focal ‘point ot the

North’ Lotforts wag established with Soviet assistance in the
© 1960s{ Until the early 1980s, the center consisted of
© an operations area with a #™=megawatt (MW) research reactor, supplied by

the Soviets under IAEA safeguards, and-a large support-area. Since the. v
North began an expansion program in 1980, it has constructed more
support buildings and a 10~ to 30-MW graphite-moderatad. as-cocled
reactor fueled with natural uranium?!

: In our view, at least part of North Korea’s nuclear proaram is aimed
—-_at developing a new energy source.

P'yongyang has initiated a major hydroelectric
power project at Kumgangsan in southwestern North Korea, and is’ .
‘constructing thermal power plants throughout the country. The Soviets _
have agreed to help build a nuclear power plant, and the North may well
.. hope this will be the beginning of a series of nuclear projects that will
“help its energy-short economy. ‘ o

Nonetheless, the new 10- to 30-MW reactor raiseé some questi

The reactor could be used for power eneratlon.w
I o 1 /Imod ostimatad sicciic
" output would do little to ease P'vongyang’s energy. shortages

v We believe P‘vo_hgvang pr'obablv has also developed portions of.tho front end of the

nuclear fuel cycle--uranium mining, milling, .and fuel fabrication--to provide fuel for
. its nuclear activities. oL 7 . SRR

-2:
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"NPT Safeguards Agreement.

" SECRET NOFORN NOCONTRACT ORCON

-.And Nonproliferation Performance

The issue of the purpose for the 10- to 30-MwW revactor--along 'w,ith
the North's unwillingness to acknowledge its existence--highlights -
P’yongyang’s failure to follow up on its accession to the Nuclear

Nonproliferation Treaty (NPT) in December 1985. In accordance .with the
-NPT, the North should have entered into a safeguards S
‘agreement~--including declaration and on-site inspection of its nuclear

. facilities~-with the International Atomic Energy Agency (IAEA) within 18

months. On 2 June 1987--days before its target date--the North Koreans

_rejected the proposed IAEA safeguards agreement, claiming it infringed .on

their national sovereignty because it was more restrictive than the model

In our
ull=scope safeguards agreement s, at best, ‘

view, impiementation oOf a

- many months vawav.-v o

The Soviet chhectl_on -

. We believe Moscow played a large role in encouraging
P'yongyang to sign the NPT in December 1985. The Soviets have
be_én'lnvOlved in North Korea's nuclear program since at least
1956. In addition to providing technical assistance, Moscow has
supplied a 4-MW research reactor and assisted in the construction
of the. Yongbyon Nuclear Research Ce_nter.- D

. North Korea deposited its instrument of accession with the
‘Soviets and the Soviet press announced P'yongyang's decision to
join the NPT. The North Korean press, on the other hand, was
- silent. Moscow, apparently in response to P'vongyang's accession
_to the NPT, agreed to build at least one power plant that could be
composed of as many as four 440-MW reactors. Neither side has.

._announced the project’s location, but the Soviet press
_-ndlcate the plant will be bullt before 1993,

-3-
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Outlook ‘

ility that P’'yongyang is
developing a reprocesslng capabllity and its footdragging on lmplementing NPT

o provlslons. suggest close scrutiny. of the N fth’s nuclear affort is in order. The South -
‘ oreans, are clearly pursuing that cours_tho South Korean
o [believes P'yongyang is developing a nuclear weapon_capability~--a

“concern that Seoul has raised. publicly

-4 - ‘
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Special Analysis g

NORTH KOREA: Nuclear Program of Proliferation Concern

The Yongbyon Nuclear Rescarch Cenite
P'yongyang, is the focal point of Nor h

‘North Korea, despite severe cconomic constraints, has
expanded activitics at \ ungbyon over the past decade. It opcrates a
-d-megawatt-thermal (MW1) rescarch reactor, supplied by the Soviets

in mid-1964, an indigenously designed 30-MWi rescarch reactor
modeled after 1950s British plutonium production reactors,

The Program®s Goﬂ

The North suffers chronic energy shortages, and the new plants at

Yongbyon may be part of a ¢ivilian power—gencration progran_
the 30-MWi reacto can generate clectrica

continued

secer




o

North Korea and the IAEA: The Next Round

P'yongyang has assured Soviet and IAEA officials that it will open formal safeguards

negotiations with the IAEA this month

- The North has repeatedly missed target dates for such talks, and the IAEA is concerned that

__P’yongyang may find new pretexts to postpone any talks. —

Even if negotiations are successful, there are loopholes in the standard safeguards agreement

that would allow the North to delay implementation indefinitely or to limit coverage 10 select
facilities: : - -

~ North Kdrca must officially notify the IAEA that an agreement meets all internal

statutory requirements before it can enter into force. There is no explicit time limit
for this step. o : : :

— Once an agreement takes effect, P’yongyang has 60 days to declare all facilities that
contain nuclear materials subject to safeguards

!
;

Lengthy delays in implementation or incomplete declarations to the IAE_A would increase
international concern that the North's activities at Yongbyon are not strictly peaceful. -

Secre - . : . :
. NOFORN ORCON ‘ : : B | I .
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North Korea acceded to the Nuclear Non-Prolifcration Treaty in
1985 but has not entered into a safcguards agreement. Only the
Soviet-supplied rescarch reactor is under IAEA safeguards.

North Korea may be willing 1o risk the international censure that a
nuclear weapons program would bring in order to-maintain a decided
military advantage over the South, the keystone of the North's
national security policy. P’yongyang may believe that nuclear
wcapons are crucial 1o preserving that cdge
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Information available

- as af 21 December 1982

~was used in this report,

A 10-Year Projection of
Possible Events of Nuclear
Proliferation Concern-

Nuclear proliferation involves capability and intent; that is, the ability 1o
‘construct a nuclear explosive and the motivation to do so. Capability -
largely comprises 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 a variety of events, both political
" -and technical. Relevant political events include leadership changesor ©
~ emergence of new governmenits, establishment‘of cooperation among
governments, and negotiation of contractual arrangements or agreements

as startup or acquisition of new facilities.

.. between governments. Relevant technical events include such occurrences

This paper is ‘in‘tcnded to give a conéise overi/iew_ of 'possi‘blc future events
that could bear on nuclear proliferation; It is intended as a reference aid
for nonproliferation policymakers to help prepare them to deal with such

events, should they occur. -

. The main thrust of this paper is to project :x‘n-integraicd vch"ro'n'oli)gyv of pos-

sible political and technical events over the next 10 years. The paper is or-

~ 'ganized by geographic regions and, within 'rc’g‘ic‘ms. jby_major‘cou-_m_ries of .
- proliferation concern. Both supplier nations and countries viewed as
. potential proliferators are considered. A _chron_olozx of possible events is -

.projected for each country and for key international nuclear organizations.
This chronology is preceded by a pictogram that summarizes the near-term
‘nuclear capabilities of countries of major proliferation concern.

The technical events are heavily concentrated on the startup of two types of
‘sensitive fuel-cycle facilities: reprocessing and enrichment plants. Fast
breeder reactors also are included, to the extent plans for such reactors can
‘be anticipated. Other reactors are included only where they would have .-
-particular proliferation significance. Likewise, other fuel-cycle facilities

are. mentioned (for cxample, fuel fabrication plants) if they will matcr’i_nvlly

aid a country in reaching nuclear inde'pe'ndence.
For case of reference, events concerning sensitive faci}liti’es—-enr'ijchmem

- and reprocessing plants—are also presented chronologically in a separate
appendix, grouped by type of facility and by.geogtaphic area. . ’

“This paper s an update of an carlier research paper published in July I979

. May 1983 )
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lear power piant. Althoug
these efiorts have failed for financial and. political
reasons, we expect North Korea to continue to pursue -
its aim of acquiring a nucle¢ar power reactor.during
“the 1980s. We hiave no basis for believing that the
" North Koreans have either the facilities or materials:
_ necessary to develop-u. 4 test nuclear 'wcapon‘s- o

~ " “North Korea. North Korea has a small nuclear re-
. scarch program that includes the use of a 4-MW
_modified IRT-type research reactor supplied by the-
_Soviets. This reactor was constructed during the
19605 at the Yongbyon nuclear research center
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| Key Judgments

_ Information available

as af 9 April 1986

was used in this report.

‘North Korea: '
Potential for Nuclear =

- Weapon Development

. 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 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

agree, as it has with NPT adherence, to open it to international .-

inspection. -~ .. i : : AR
* The Soviet role in extracting the NPT pledge and subsequently selling

‘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. - : o S

W _ TopSecrt
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We have little informatiqn on North Korea's ability to conduct the '
nonnuclear research, particularly that invglving high explosives, required
for a nuclear weapons research program!

The North Koreans already have a suitable
- nuclear delivery system in the M1G-23 fighter

iv
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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 '
uncertain_ty regarding the effect of such-a program on its ultimate goal of
reunifying the peninsula 02 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 nuclear response to an attack on the
South, or as a means of carrying out offensive operations in anall-out

_ P'ybngya}ng would also see disadvantages, particularly if it rccogni'zed‘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 eftect on the US

‘commitment to Seoul under such an increased threat. Moreover, 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 withdrawal of US forces. P'yongyang would also
consider the likelihood that a weapons rogram would complicate its
improved relations with Moscow.‘ : . :

Vi » - | —
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North Korea:
Potential for Nuclear
Weapon Development-

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

, , _ means), this potential for dual purpose complicates . -
Until 1984 the North Korean nuclear program was our analysis of intended purpose. (s NF) '
not viewed as a serious proliferation concern. Up to . y
that time, available evidence had painted a picture of .
‘a rudimentary program incapable of very advanced

»' This paper
" presents that reassessment, which is-based on subse--
‘quently developed information and a reinterpretation

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
construction of nuclear weapons '

A Nuclear Weapons Capability—How Soon?

The developmeat of the capability to build nuclear
weapons involves a variety of technological steps. -
“These steps consist of a combination of some activities

to weapons. Figure 2 shows the way in which these
various steps fit together. The pacing element (for all
but the most technologically advanced str.tes) 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 necessary 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 .
items can be involved in strictly peaceful endeavors.
Although these fucilitics have physical observables

' This and other technical terms used in this paper ur§ defined in
the glossary (appendix D :
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Figure 2

Production of Fissionuble Materials und Nuélear Weapons
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assured of surviving the stockpile-to-target scquencc
However, such requirements are very flexible; nuclear

weapons were used against Japan three weeks afte
the concept of a nuclcar explosive was provcd-

Bnckarouhd

The -
-largest research facility is the Yongbyon Nuclear
Research Center (figuré 3). Construction began in the
~ early 1960s with:Soviet assistance. The Soviéts also
supplied a 2-MW IRT research reactor

‘subject to IAE" saguard under 3

The nuclear device design and development and high-
- explosive testing that are required would probably
occur in parallel with production of the necessary
fissile material and are unlikely 1o be pacing factors.

Once the raw materials and device design are avail-
-able, it might take several months to .assemblc a
‘nuclear device. Suitable dellvcry systems are alreudy
“available, and crude versions of the necessary non-
nuclear components could be adapted from them. -
Another yesu might be required to weaponize a device 3
s0 that it could be mated 1o the delivery system and be -

scret
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The scope of any North Korcan reprbcessing 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
a magnesium-clad fuel (or arrange for another party
to reprocess it) to avoid a radiological hazard. This ‘
would not be the case for an aluminum- or zirconium-
“clad fuel. B - .




Delivery Syslems
North Korea has a variety of mlsslles and alrcraft
that could defiver a nugje;

. targets in South Kore..

Ncnﬁuclenr Aspects of Wenponé Development

A capabllny to develop nuclear weapons clearly in-
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 delivery |
~ nuglear components, particularly the high-explosive _ 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 sunablc dchvery system must also " Korea
be avallable ,

ngll-Exploslve and Component _
Development and Testing

Other delivery syStc(ﬁs available to North Kor
- would be less desirable.







Nevertheless, NPT adhcrcnce itself does nol provide
. ironclad assurances against nuclear weapons dev.

‘ he NPT also contains a ¢clause
allowing a country to withdraw on ™0 days’ nouce :
. under spccnal condmons o

: - P’yongyang, moreover, must now negotiate the neces-
' . ' L - : » sary safeguards agreements and actually open indige-
Motivation for Nuclear Development ) ~ nous facilities to IAEA inspectors. These arrange-

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

'On 12 December 1985, North Korea deposited 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 a timely indicator of any North Korean construction
manufacture or acquisition of nuclear weapons and of a reprocessing plant or any atiempt to divert -
agiced to JAEA safeguards on all its peaceful nuicl - plutonium or spent.fuel 10 a weapons program. lf
" activities. North Korea intends to pursue a nuclear weapons
program, it has made its )ob much more dlﬂicull by .
signing thc NPT .

The militacy will
almost certainly object to revelation of any projects-in
which it might be involved, even peripherally. We also
_ expect P'yongyang to preclude access to its fauhuca

by IAEA inspectors from most Western countries, a
right it would have under standard IAEA inspection .

o



_by the end of the 1980s

North Korea 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 expanded electricity production adopted by N
- the 1980 Party Congress, it would have nuclear power - . , - - e

1
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Whether the current nuclear devclopmcrits in North
~ Korea reflect a nuclear weapons program hey repre-
sent a considerable developing capability
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" September 1959, North Korea and the Soviet Union

Appendix A
Background of North l(orean . <

Nuclear Program

The Beginning o
North Korea's nuclear program dates at least from its
.. participation in the founding in 1956 of the Joint
- Institute for Nuclear Research at Dubna, outside =
Moscow. Through 1981, according to a Soviet press
statement, 120 North Koreans had studied there. and
* we judge that about another 30 have done so since. In

concluded a nuclear cooperation agreement, probably
-as a direct result of the US-South Korean agreement ‘
srgned in July of that year , .

the USSR subse-
quently supplied North Korea with a 2-megawatt
(MW) IRT-type (that is, pool type, light-water moder-
" ated, and enriche :l-uramum fueled) research reactor
*and assistance in the-construction of the Yongbyon
Nuclear Research Center

. The IRT reactor was originally supplied without
- IAEA saicguards. However, according to published

IAEA documents, the reactor, the critical assembly;

and all associated fuel are now subject to safeguards

_ under an agrecment negotiated in 197
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" other North Korean nuclear activities—would be - -

reve 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

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

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

subject to safeguards

19
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Term -

Burnup
Cidling o

Control rod drive
' mbul_un

Control rod

Svd'ety‘_‘c'anml rod
b_ ;S;k_ln cofltrol rod
. C?olut ‘
Critical ai.ucbly‘

. Criticaliry’
Cyclotron

" Dual use.

b

' emergencies.

Appendix D
Glossary

Definition

A measure of reactor fuel consumption. For exa';rple, the percentage of fuel '
atoms that have undergone fission, or the amount of energy produced per unit
weight of fuel in the reactor. . ' S

" The outer jacket of nuclear 'fuel' clements. It prevents corrokion of the fuel and -
‘the release of fission products into the coolant. Aluminum or its alloys, stainless '

steel, magnesium alloys, and zirconium alloys are common cladding materials.
Mechanism used to actuate the movement of control rods in a nucledr reactor

 Arod, plate, or tube containing a material that readily absor& neutro'n.s‘ -

(hafnium, boron, and so forth), used to control the power-of a nuclear reactor.
By absorbing Rneutrons, a control rod prevents the neutrons from causing further

~ fission,

A standby control rod used to shut down a nﬁclearfgacto_r rapidly’ .
A reactor control rod used in making infrequent coarse adjustments in
reactivity, as in startup or shutdown. o . :

A substance circulated through a nuclear reactor to remove or transfer heat. . v
Common coolants are water, air, carbon dioxide, helium, and liquid sodium.. -

The central pdrtion of a nuclear reactor, containing the fuel clements and

~ usually the moderator but.not the refiector. - U

' E "An éuembly of sufficient ﬁssiohib’le material and mbderalor to sustiiﬁ:a fission

chain reaction at a very low power level. -

 The state of a nuclear reactor when it is sustaining a chain reaction.

A particle accelerator in which changed particles receive repeated synchronized

accclerations by electrical fields as the particles spiral outward from their e

~ source. The particles are kept in the spirgl by a powerful ma_g'nelic field.

Having more than 'ohe applicatibn,(t_hat is'.>nuclea_r and_v nohm_:clear). o




~ Ewriched uranium

" Fast nentron

Thn‘nd mentron
Fissile material
" Fuel

Fresh fuel

Spent fuel '
Fui eycle .

Froat end (of nuclear
Juel cycle)

| Back end (of nuclear .

. Juel cnlc) .

Heavy water _

"l'.'l.lnum v

lon achnc

Ny

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 that
isotope naturally found in the material. Enriched uranium contains more of

- fissionable isotope uranjum-235 than the naturally occurring percentage of 0.7.

A neutron with energy greater than appfbximately 100,000 electron v)olts.

A héutron in thermal equilibrium. with its surrou’nding rhedium. 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 expelledby fission.’ : '

‘While sometimes used as a synonym for fissionable matérial, 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 o:r,usablc to prodube energy in a reactor. Al-d applied

to a mixture such-as natural uranium, in v-hich only part of the atoms are readi-

ly fissionable, if .the,.m_ixture 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 irradia_t«i(uséd) and permaﬁently fenio&ed .
from the reactor. - o : '

‘The ieries of steps involved ‘ili supplying fuel for nuclear power reactbrs.

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

. enrichment, and fuel clement fabrication. . -

| Steps of the nuclear fuel cycle including handling of discharged fuel clements

from reactor, chemical reprocessing, recycling of recovered fissile and fertile

- material, and disposing of radicactive waste. -

Water eomaini’nk significantly more than the natural proportion (one in _6;500} :
of hzavy hydrogen (deuterium) atoms to ordinary hydrogen atoms. Heavy water
is used as a moderator in scme reactors because it slows down neutrons ‘

effectively and also has a low cross section ‘or absorption of neutrons.
- Ordinary water.

- A chemical process 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 forth, in
solutions. A : '

M




IAEA
' IAEA Sefeguards.

. Leaching, acid and .

Moderator

. Natural wrenium
VNeumn'jlu_ )

*_Non-Proliferstion
. Treaty(NPT)

.‘ Nuélur_-gude graphite -

Postirradistion
- examination
" Radiation detectors

Radiation dosimetry

wd

The International Atomic Energy Agency, a Vienna-based UN-alﬁltated ,
organization with over 110 members, founded in 1957. Its purpose is to foster
peaceful applications of nuclear energy and carry out a program of on-site
tnspecuons. audtts and tnventory controls known eollecttvely as safeguards

“The basnc purpose of 1AEA sal'eguards is to deter the dtverston of nuclear '

materials from peaceful uses to military or explosive purposes by timely
detection. The agency monitors the fiow of nuclear materials at nuclear
installations by auditing plant records and conducting physical inventories.
Seals and cameras are used to ensure that matenals are not dwerted wlule

" IAEA mapectors are not preeent

" Process by which uranium ore is subjected to a procees to. separate the pure urs-

nium from othier waste materials. Both acids, such as. sulfu zic acld and

' ulkalmee, such as aodlum earbonate. can be ueed

' A mateml eueh at ordtnary water, heavy water. or graphite. ueed ina reactor ‘

to slow down high-velocity neutrons. thus i mcreastng the likelihood of further

B ﬁuton

v *Uramum as found in nature. eontatmng 0.7 pereent ol‘ U ,99 3 pereent of U”‘ )

and a traee of U”‘ It is also called normal uranium.

A measure of the intensity of neutron rndlatton It is the number of neutrons
passmg through 1 _square centimeter of a given target in one seoond ‘

" The treaty opened for signsture in 1968 entered into foree in. 1970 aud now -

has over 130 parties. The treaty binds nuclear weapons-holding signatories not
to transfer nuclear weapons to any other countries and requires them to pursue _
nuclear disarmament. It commits non-weapons-holdtng parties not to manufac- _

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

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

- but to-transfer matertal and equtpment only under aafeguards

v Graphtte ol‘ high purity used as a moderator in reactors. Reactor-grnde graphite '
" is made artificially (since naturally oecurnng arap‘nte is relattvely impure) by

grapluttzation ot‘ petroleum coke,

The process of subjecting matemls (frequently reactor fuel) to a variety ol’

‘mechanical and chemical. tests to determtne the etTects of madtatton

Devnees that detect and record the chara_ctertsttcs of i lomzmg radtatton For

'--rxample. Getuer counter or dostmeter

The measurement of the amount of radtatton deltvered toa spectﬁc place or the

* amount of radiation that was absorbed there: For example. dosnmeter or
~ ionization chamber. '




Radioisotope

Mlopurmceuricel
Radionxclide

* Reactor

. hcecrw-gufc plutonium

Refiector

A radloacuve lsotope An unstable isotope of an element that decays or

. disintegrates spontaneously, emlmng radmtlon
A radxoactwe isoiope used for medical 'purposes. o
A radioscti\ie ouclide. .

A device in which a fission chain reactlon can be xnmated m..mtamed nnd

ntrolled

Plutomum that has a high Pu"" content, currently in the range of 15 to 25 per- -
cent. It could be substituted for weapons Plutomum in some weapons appllca- ’
tlons. but with decreased yicld. : '

A layer of mnterial lmmedmely surroundmg a reactor core‘that scatt..rs 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 rellector matenals are graplnte. berylllum.

: and natural uramum

Reprocessing
_ Aneous pbase' :

- Organic phase

' P.b.uc-mlxlu‘j unurio_n

Spent-fuel mm_gé_ pond

Uranium converslon '

The processmg of reactor l'uel to recover the produced and unused ﬁsstonable
materials. .

The chemlcal stream in a reprocessmz plant contammg mtnc acld and drssolved v
ﬂ_uramum. plutomum. and ﬁss|on products ’ s

The chemncal stream ina reprocessmg plant that contains an organic solvent de-

signed to extract plutonium and uramum from the a aqueous phase when brought

into contact.

. The cqueOus and organic phases are mixed 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-
a settlers. pulse column extractors. and cenmfugal contactors.

' Storaze pools constructed as part ol' the power plant complex l‘or dlscharzed

fuel elements

The chemtcal and metallurgical operations involved in purifying and converting
- virgin or recycled uranium to forms suitable for use in the fabrication of reactor -

fuel elements or as feed 10.uranium enrichment facilities. The p'rlnc_lp‘al product
forms are uranium hexafluoride, uranium metal, and uranium dioxide.

36
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U'nilnu.org processing and
concentration :

_ Weq)oﬁs-znde plutonium

Yellowcake

The process of thking uranium ore, typically less than 0.2 'bcrccnt uranium,
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 w'eaponsvapplications, commonly considered to contain

6.5 percent or less Py, -

“Certain uranium concentrates producéd by uranium millsi While_ technical:iy'

those concentrates in which uranium is mainly in the form of ammonium

diuranate or sodium diuranate, it has also come to include U,0,. -

K}
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KEY JUDGMENTS: NORTH KOREA: POTENTIAL FOR NUCLEAR WEAPON
DEVELOPMENT

The following Key Judgments are reprinted from a recently published
Intelligence Assessment produced by the Office of Scientific and
Weapons Researchi :

A copy of




.line in guaranteeing a peaceful program, with renewed economic and

In December 1985, at the urging of the USSR, North Korea acceded
to the Nuclear Non-Proliteration Treaty (NPT), renc:'ncing 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 agree, as it has with NPT adherence, to open it to international

‘inspection. :

The Soviet role in extracting the NPT pledge and subsequently selling
North Korea a nuclear power reactor puts Moscow's prestige on the

military aid the lever to enforce it.




4 - We have little information on North Korea's ability to conduct the non-nuclear

research, particularly that involving high

uired for a nuclear weapons
S .. research program.

Koreans already have a suitable nuclear delivery system in the MiG-23 fighter,




SELRE

In considering whether to embark on a venture as costly, hazardous, and politically
sensitive as a nuclear weapons program, P'yongyang would face & complex

calculation of benefits versus costs as well as considerable uncertainty regarding -

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 a military résponse, as deterring a US nuclear

‘response to an attack on the SM 8 means of carrying out offensive

operations in an all-out attack,

P'yongyang would also see d'lsadvanta‘ges', particularly if it recognized the difficulty
of concealing such a program. Exposure could lead South Korea--with its superior

increased threat, Moreover, the North would have to calculate the less tangible,
but still significant, impact on the diplomacy it has pursued for over two years
almed in large part at encouraging the eventual withdrawal of US forces.
P'yongyang would also consider the likelihood that a we ons program would
complicate its improved relations with Moscow.
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— North Korea. 1s developing a nuclear capability for undetermined
final use (military, civilian, or a combination of both). Also, is foot--
dragging on negotiations for safeguards on new construction that
appears to have nuclear-r clated characteristics, whlch ralses quesuons
about the final application.
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‘ Nuclear Fuel Cycle Glossary

Thls glossary provides brief explanations of some kcy
technical terms relating to the nuclear fuel cycle as-

" used in this paper. The glossary is nol intended to be
definitive or oomprehcnswe

‘Nuclear Juel cycle.- The series of steps from uranium _

mining,-through fuel element fabrication and use, 1o
waste disposal for nuclear power reactors, and, for
nuclear weapons, continuing through reprocessing,
/abrlcatlon. and testing of weapons.

Cmical assembly. A nuclear assembly that has

sufficient fissile material and moderator to sustain a

" chain reaction. A subcritical assembly is a nuclear

. assembly in which.a self-. :unaining chain reaction
cannot be mammmed

Enriched uranium. Material in whn:h the percentage

-'af the fissionable isotope uranium-233 has been
artlficially increased so that it is higher than the
percentage found naturally in the material. The
naturally occurring percentage is 0.7 percent; low-

" enriched uranium (LEU) has less than 20 percent;

highly enrlched uranium (HE U) has more than 20

percent.

Fissile material. A material (for example, uranium-
235 or plutonium-239) that is fissionable by neutrons
' af all energies. e.rpm'ally thermal (slow) neutrons:

o Thermal ncutrons. Neulrons that have been slowed
-down by a moderaior 10 an average speed of about

2,200 meters per second (at room temperature) from

the much higher initial specds lhey had when
expelled by ﬁnlan

Moderator. A material, such as ordinary water,.
heavy water, or nuclear-grade graphite, used in a
reactor to slow down high-velocity neutrons, thus

increasing the likelihood of further fission: :
* Heavy water. Water containing significantly more

“than the natural proportion (one part in 6 500} of
heavy hydrogen. (deulermm} awms to ordmary hy-
drogen atoms.

¢ Nuclear grade graphite. Hcgh~pumy graphue. :
which is made artificially from petroleum coke
. because namrally occurrmg graphue is relatively
tmpure

Reacrar grade plutomum. Plutonium lhat has a hlgh

" Pu-240 content—currently about 15 to 25. -percent; -

* Weapons-grade plutonium. Plutonium that, as now
used in weapons. apphcauons, comams 6. S percent
or less Pu-240. - i

Reprocasum The Pprocessing of spent nuclear reactor.

* fuel to recover usable ﬁ:s:onable matm'als that have

been produced

Safeguards. The bas:c purpose Qf the International
Atomic Energy Agency (1AEA) safeguards is 1o
deter—through the risk of timely detection—the
diversion of nuclear materials JSrom peaceful uses to
military or explosive purposes. IAEA monitors the

_flow of nuclear materials at nuclear installations by .
- auditing plant records and conducting physical inven-

tories. Seals and photography are used for ensuring .
that mmmals are not diverted wlule 14 EA mspeo-
tors are not present.




Figure 1
Nuclear Fuel Cycle

U.235

. Peaceful uses cycle
] Weapon cycle
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North Korcn formally acceded to the NPT in 1985
but has not ratified (or agreed to ratify) the requm:d
IAEA safeguards of its nuclear facilities; with suc-
cessful implementation of the treaty, the N
ans would qualify for aid and assistance

North Korea can
also be expected to press ahead with plans to build a
nuclear power plant supplied by the Soviet Union, if-
satisfactory financial arrangements can be worked

- Co_umfy at a glance:

Non—ProlifEralIon Treaty signatory: Yes

es (aircraft; missile sys-
tem, \

.- Delivery system avallable:

Status Sumry :
. North Korea hasa :mall nuclear program withy
operating nuclear research reactors at the Yongbyon
Nuclear Research Center. The first- reactor. built § in
the 19605, is a Sovict-style 4-me
."fied IRT-2000 rescarch reactor
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