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The Technical Base: Pakistan's Nuclear Program

20. Pakistan's nuclear program had its beginning with

the establishment of the Pakistan Atomic Energy Commissicn

(PAEC) in 1963. uynder the Pakistan Ministry of Science and

Technoligy, the commission was geared to basic nuclear

research, the use of radioisotopes, dnd the eventual develop-

mént of nuclear power. 1In late 1972, the PaEC was placed
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dlrect{;hu;der the.theudfresrdent Bhutto.A wﬁéﬁ éhﬁtto sub-
’ééquently bééame Prime’ Mlnlster, the commission was trans-
T ferred s 'his new office.” Tt is now under General zia, the
.‘“Juzﬂzef'ﬂartlal Law Admlnlstrator (CMLA). The PAEC is made
‘ ’"'£§~§£’£our ful] tlme mAQSSQS under the cha;rmanshlp of Munir
: xhan.'h” i

-me«{rw;;21‘57Ihe-principal:research”center‘of PAEC . act1v1t1es

=z=-is the- :Pakistan- AInstitute .of Nuclear. :Science and Technoloay

~"ﬁ~(PINSTECH) at Islamabad, constructed 1n”the late_1960s.
The central element of this research center is a 5 megawatt
. (thermal) ‘Pool type reactor of American design, similar to

S onesfin“Iran,AIsrael'and the Us. It is fueled with. highly

enriched uranlum supplled by the Us under safeguards. The'
z reaétor is used-Eorilsotope prsductlon,$neutron physxcs
< ';“”ﬁéﬁgéiiﬁéiié“éﬁd'féé iaiﬁidg réactor“téeﬁur;;ans ~3
T Hie 'ca;;;:;li{{;;"éa 13}“25&5;"’;@;1;{1{;.‘ of iad "grams”of plutonium
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5}’ , per year. PI&STECH also has a number of pllOt fac111t1es
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reactor were sunplled hy Canada. It went 1nto full

- 1nvolv1ng corr051on of heat exchangers reaultlng 1n con—

22. The only operating power Teactor--and the only

' source, ,0f sizable quantities of plutonlum——ls at the

- Karachi Nuclear. .Power Plant . -(RANUPP) . This plant has a

CANDU-type, heavy water moderated, natural uranlum fueled

. -

r;reactor buiit b}'éanadlan General Electrlc.f All “of the
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fuel and the lnltlal 110 tons of heavy water for' “this”~
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'commerc1al operatlon in December 1972 and now provrdes 137
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megawatts “of electrlc power,.about 25 percent of the power

N
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'needs of . the clty‘of Karachl.; There have been problems

e

51derable loss of heavy water, and the replenlshment of

...Operated .at.normal. ratlngs,'the KANUPBAreactor

PR hould produce about 60 krlograms of. reactor-grade plutonlump

c;Per year. If it were operated 1n a mode optlmlzed for

‘ffproductlon of weapons grade plutonlum--to the detrlment of

o -._,.. Tomo s
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' 'lf fabr:.cat:.on J.nto fuel assemblles can be arranged,
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- vcommss:.oned by fore:.gn' personnel wz.th lxttle domest:l.c par— B

of j—.this*-v-plutoni'um-will be-available £or-use ‘in a device until

‘-‘fuel*reprocess:.ng fac111t1es are ava.x.la.ble.
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.« 24 New ..uel for the KANUPP reactor w:.ll be requlred

"by the summer of 1978 * The fuel was to have bee'x suppl:.ed by

:.s--’»

Canadabut .1.n late "December 1976 Canada ..erm:.nated 1ts nuclear

-.- St e e e gt n
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Paklstan announced that negotz.atlons had begun wlth nger

TR : "4._ SRS Seas =

for the purchase of uranlum whlch is to be fabncated into

fuel possa.blybyu-esa‘thz.rd=country..~.» N:Lger has told* other- '

- prospective uram.um buyers that :Ln:l.tial sh:.pments could not

\possz.b le, a.nd

Pakz.stan

4.'3w.111 have an nnned:.ate alternat:.ve ,_to Canad..an-suppla.ed uran:.um
for fuel.,
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-It can be used J.
purpose

n weapons ’.
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 KANUPP reactor operating and for_

P With ‘continueq 7'+

~'Huclear 'aid” from wes tern Suppliers ig jeopardy

turned “to China“for“aiq. - In late Decemﬁéf:‘.lé'l.s , it asked
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China for 7ely technology and spare parts to keep

Paklsta.n
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tha21 Klan Dlstrlct Ln ‘western Punjab were reported to have

— ke ".

.produced 150 tons of uranium ore. Though this may be of little

international commercial value, it could be sufficient to fuel

the!KANUPP reactor; In addltlon the Paklstanls have apparently

o st

made progress in fuel fabrlcatlon and could have a plant in

operatlon by late 1979 *V“

28. Pakistan has also undertaken negotlatlons with various

e

forelgn countrles for purchase and lnstallatlon of facilities

a o s

for ‘nuclear fuel fabrlcatlon and heavy water productlon, as

well as for fuel reprocessxng. If»these plants are constructed——

N

and thls is uncertaln—-and if Pakistan obtains a rellable source

ofAuranlum,Alt would have attalned the complete nuclear’ fuel

cycle for natural uranlum power-reactors such as the one now at

Karachi. (See the flgure).

29. The ab111ty of developlng countrles to purchase full

fuel cycles wlthout arousxng concern among suppller countrles.
however, has greatly dlmlnlshed since the Indlan nuclear test.

Tlme and effort expended on nego tlon_y;llgbefgreatly increased
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and safeguards w111 be much strlcter than in the past. Aall

major facllltles acqulred henceforth by Pakistan w111 almost

R T
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certalnly entall safeguard agreements forblddlng use of their
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products 1n any nuclear explosxve dev1ce.

= The” French Fuel Reprocessing‘Plant*and'Alternative*SourCes
of Plutonium
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:rr@nmso;r"Pakistaniaeffortsmto~acquire'a reprocessing -

facility began shortly after completion’of“the”KANUPP‘ieactor

-and were intensified- followlng the Indian- nuclear exp1051on. f?ﬂ-
An agreement was flnally reached with France in. February 1975
-to supply a. safeguarded plant with a des;gn capacity to re-

process loo tons of. fuel per year u51ng the solvent extractlon

process. If bullt, it would be capable of reprocess;ng
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natural uranlum (CANDU-type fuel and also the sl1ghtly enrlched
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uranlum fuel used in the types of power reactors planned for
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future constructlon. The plant was orlglnally scheduled to
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the early 19805, (and constructlon based

Prov1nce. Both countrles orlglnally approved the sale of the .

reproce551ng plant and obtalned the sanctlon of the IAEA.
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"originaIfSpecificatloﬁs,.lnAthe

government - of*France-has shown~an

bulld the Plant-as" it was orig

eforeseeable future.=fThe~¢u~«

1ncrea51ng reluctance to

lnally de51gned Paris-has:;w-

Since- Suggested. e1ther~a‘ ;coprocess;ng or-. apparent “CO=" . °

proce531ng-»techn1que whlch *Would ‘produce - O -gfi'w<f}”f
%d%&#v;rf“v~'%e?ﬁvf%~? == s imixtyre. .of - plutonlum and

uranlum whlch is not ‘Suitable for weepens-use; But the

The present Paklstan

has strongly re51sted these Fr

Paklstanls mlght, in tlme; bé'ébié”éa aééélag”si”“

1*ma

ench

rt1a1 law admlnlstratlon

csuggestlons for change. —};

to Paklstan 1nc1ud1ng, he51des the re

SR u.sdh Tih "‘-, ¥

‘and mllltary alrcraft,

g
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vflralrcraft, but could well*sacrlflce ‘such®as ‘a coloL"TV‘system

e 1980s and thatéit—ls cheaper to bulld 1t now The” certaxnty

_‘33. The Paklstanl m;lltary rulers would almost certalnly
;1Srefuse “to glve up the prospect of gettlng French mllltary

as “a” Juxury: the country cannot now: afford other Pranch
‘1tems would prohably be” bought or not bought on thelr 1nd1v1dual
~mer1ts.“ Andif: the French do- renege on their reproce551ng s

-plant- agreement, they*aréfnotﬁllkely-tovbe in‘nuéhﬁgf?aﬂposition

Bt S N TR, Ped STEFLeTOITINER w0 e

34. The econom;c justiflcatlon for acqulrlng .a: reprocessing -
plant has" always been questlonable even were the ~-eac:tors for
the Chasma nuclear power progect to be buzlt The reascn given

1:for acqulrlng ‘the - plant is that -itiwill be ‘needed - 1n ‘the late

ty

ulthat Paklstan Wlll be unable to meet its ambltlous goals “for

yfnuclear power reactors 1n’the 19805 adds to the argument agalnst

Ao i

'embarklng on* a-reprocess;ng venture at thls tlme.'*;rzt;%¢

pac1ty'of the proposed plant 1s

U gl iy oy :

.fmuch larger than would be requlred to process KANUPP fuel

..»--u\ N P

‘from normal power operatlon, 1t 1s of an approprlate sxzeﬂ

EAE =R R LA 2 X

- -to handle the KANUPP output 1f the reactor should be operted

- o

';1n a manner to max1mlze the productlon of weapons grade‘

'%:plutonlum ‘ThlS does not necessarlly lead to the conclu51on

RN LELE LTS ped i

uthat the reproce551ng plant 1s 1ntended for weapons use but




36. If built, the reprOce551ng plant is o be under
a trilateral (IAEA—”rance-raklstan) safeguard agreemtnt

fbrbiddingfthé”use'of‘thé“prodﬁct"in making nuclear ex- -

-

111t1es.* When' negotlatlons‘began'in“1973}*rrance'had.in-
dlcatEG that little or no safeguardlng would- be’ requlred on’
the sale but, influenced by the Indian- nucleareexplosxon
- and“the“increased concern’ onthe part ‘of all suppllers ‘about .
the’ spregd of nuclear’ weapons, Paris” re4evalhated"its~stand
and "decided more stringent“sefeguards were necessary.:;Pakistan

orlglnally re51sted but France held firm on its decision.

Tw R VDL I fel S I R S g e Fa s

,for fabrlcatlon 1nto booster rods for the Paklstanl KANUPP

_(power) reactor and the enrlched uranlum used 1n the PINSTECH

e 1-- Sl
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(research) reactor. There are, however,_loopholes 1n the'”

language deflnxng the end use of supplled materlals for these

- S i T e e

_ reactors. Spec1f1cally, the agreements only prohlblt mllltary :

uses and do not prohlblt all nuclear explosive devices. Con-:

celvably Paklstan could selze on thls, as Indla did,: to Justlfy B

-a peacefu nuclear exp1051on us1ng safeguarded materlal.

f'The aareement the French and Paklstanls have concluded for

.;the reproce551ng plant on the other hand,llncludes language

:_prohlbltlng the use of reprocessed mater1al in an ny nuclear

’exp1051ve dev1ce

%lt also™ 1ncludes'a“brohibition”on the

9




replication of the of the reprocessing facility or any of

its equipment or technology for 20 years.

38. There are major difficulties, however, in safe-

- iy o ——— e . R —

guardinq any reprocessing facility. Unlike power or research

reactors, the design of each-reprocessing plant’is unique,
which necessitates the determination of safeguards specific

to ‘that facility~-a time-¢onsuming process that requires .-
extensive ‘personal inspection. -“In addition,“the IAEA has =
never before been‘éalled‘upon*to‘safeghéfd”a“rgﬁf&césSing‘
plant. Compoundingfthé'ﬁréﬁléh”bf:fhé?ﬁléﬁtf$°deéi§h}'thére—
fore, is the IAEA's ‘general lack of experience in the area

of reprocessing safeguards.ﬂ'Shbrt:offrounthhe4¢IOCK*phySiéal*'
inspection of a reprocessing plant it is questionable whether
safeguarding such a facility is really effective. Because ~

the time between diversion of plutonium and its conversion

into nucleir‘weapons could be sharply reduced if a country
were détérmined to pursue a policy of diversion, nuclear -
weapons could already be -assembled before an effective inter-

national reaction could be mustered.
-39, -If Pakistan opts to-‘pursue a series nucléar weapon
progrém)'it will need the French reprocessing plant or some

equivalent. * The French believe that the Pakistanis have




the know-how and enough of thé plans and drawings to complete

and operate the plant on their own. Other experts, including
American area, do not think that this is the case, and that
dependence on the French will continue fbr many years.

[
40. Such a plant is not the only conceivable source -

of plutonium for a single nuclear device test, however.‘ The

Pakistan Institute of Nuclear Science and Technology probably

has a laboratory-scale fuel reprocessing facility. Pakistan ' ‘
might thus attempt--though this is unlikely (see below)-<to

produce sufficient plutonium using manual methods ‘in this or

some similar installation. The facility in question was
designed to produce only grams per day, but with modifications
might serve to produce sufficient plutonium for a single

nuclear device in roughly the same time scale considered for

the reprocessing plant; i.e., at sometime in the first half

of the 1980s. Should this occur, however, Pakistan would
still be many years from developing the reprocessing ability

enabling it to stockpile weapons.

41. 1Indeed, the authorities in Islamabad are almost .
certainly aware that exploding a single device without having
a further stockpile of fissionable material wpuld be an

extremely dangerous step. However much it would enhance

-23-




‘Pakistan's-prestige in the-eyes of Pakistanis, it would also
“alarm.the Indians and——in their eyes--invite some kind of
3“responsel»'By’the*early*19805~India~willihaveu1arge guantities

~of insafeguarded plutonium and a pProven ability to set off
L}
a nuclear'explos’on. " This is not to say that India would

: : — Ve
“automatically enbark on a weapons program, largeor small,
““but the odds in"favor‘of‘itS’doing so would be greatly
“enhanced by a Pakistani test. And were India to do so,

. Islamabad could not counter w1th a program of 1ts OW.i==

LT TLINANT = eeemine G TS - Skt g

thereby enhanc1ng Indla s strateglc sﬁperlorlty even further.

43. Thus the acquisition of fac111tles which would

enable Islamabad qulckly to respond to an Indlan weapons

program with one of 1ts own become an 1nescapable corollary

PN

of any nuclear explos1ve plan. As of Aprll 1978 Fren”h—

P TSI e e e e ie e

Paklstanl negotlatlons as the matter wer

contlnulng, and
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» conld_well do so. far some tlme. Were Paklstan to be unable

to get the reproce831ng nlant from France, the odds favorlng

N any sor* of exp1051ve program on 1ts part would sharply dlmlnlSh

"3‘43.' For this reason, Islamabad could concelvably apt to
bUle a small crude reproce551ng fac111ty on 1ts own. There
have been descrlptlons in the open- llteracure of such "quick

" and’ dlrty"'installatlons.‘ Most 'if not all-the ‘needed ‘materials

UG PR

=24~




-are available on;the;qpen“ma;kgt. Under .optimum conditions
the facility could be built in a .few months and could then
'Aprngqg.sevggql;gilqggags_ggfplutoniuq a day--enough for
‘several weapons--in an extremely brief pefiod. But the
téchnical skills of the Pakistanis are probably still too
:udimentary;to—permitAany such early success. For at least
the pext,five_yeagg,-and-possibly much longer, such a facility

will-likely remain beyond their reach. .
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The Pakistani Nuclear Outlook

63. Despite the absence of detailed and specific informa-
tion, current reporting appears to reflect not merely an .
absence of a sense of urgency but a Pakistani wiIlingness to

hY

glve its total nuclear pProgram a relatively lower prlorlty

than did its predecessor.

64. General Zia's Martial Lay Administration has declared
it will continue all Pr-.jects begun by its predecessor; it
affirms it wants the French to honor its original agreement
to build 'a reprocessing plant. But it insists it is a
temporary government and w§11 not make any new or longer term
commitments. This méy even extend to the Chasma nuclear power
Plant, whose estimated costs have skyrocketed, possibly to
the point that the pProject--and the whole ambitious 30 year

power program--may be scrapped.

65. So too may its efforts to become a nuclear weapons
power or even to set off a single, non-repeatable exp1051on--
ifit finds that it can no longer expect to acquire fac111t1es

capable of pProcessing more than token amounts of plutonium.
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The incentives for Pakistan to "go nuclear" remain as potent

as ever, but its capabilities to do so have been put much

more in doubt than even a year ago.

66. In sum, and despite our unawareness of some facets
'Lf the Pakistani nuélear program, the available data poinﬁs
to a judgment that even a very crude Pakistani nuclear
device is probably many years away; A mix of iéck of

scientific know how, likely absence of and inability to

acquire tritical reprocessing facilities capable of producing

usable plutonium, severe financial problems," fear of a very
active Indian response, and a continued uncertain political -
atmosphere all increase the odds against Pakistan going

nuclear--perhaps for the next decade or longer.

67. But a change in the above adverse factors--particularly

if Pakistan can acquire more than token amounts of plutonium--
would greatly enhance the likelihood of Islamabad's seeking to

acquire a nuclear option.
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