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The extent of nuclear co-operation between China and Pakistan js wOrryin,
officials in Washington.- They fear that new evidence of collaboration coule
embarrass President Reagan before the:November election. ‘In June th
administration decided not to forward to congress for its approval the draft of .
civil nuclear co-operation agreement with China which was the highpoint of M
Reagan’s trip to Peking ‘earlier this year.- There had been disappointment tha
China had not given written assurances on proliferation. = = '
- But FOREIGN REPORT's sources say this was only half the story. The main causs
for official worry is a reassessment of previous information about Chinese aid t¢

| Pakistan's nuclear :weapons project, -coupled with recent intelligence tha
assistance is contiming, ... . L L0 s s b : S

The assistance is on several levels. For some time now Chinese technicians have
worked at Pakistan’s centrifuge .uranium enrichment plant at Kahuta nea
Islamabad. The technology is new to China—Pakistan stole it from Europt_: It
years ago—but Chinese brainpower might none the less be helping the Pakistan
development team. The benefit to China would be that it could learn how i
build its own.plant for providing the enriched uranium needed in its plannec
network of nuclear power stations. At present it has to fely on a gaseous
diffusion enrichment plant acquired from the Soviet Union in the 1950s.

An even more worrying form of technical aid could be Chinese help fo
“@@ptan on the actual design of an atomic bomb. Evidence for this is ambiguous
but the indications are that China has provided Pakistan with the plans of the

nuclear bomb detonated inits fourth nucleartest.. .~ .. ... .. . .
¢ . This. bomb . was, roughly the:size -of the one the Americans dropped or
/Hiroshima. It used enriched uranium and was exploded in the atmosphere. 1i

eIt o

the Chinese have indeed passed on this design to Pakistan, it 1s a most astonishing
act of proliferation by Peking. Western officials minded to believe the story are ai
aloss to explain China’s apparent behaviour. . S o
What could be still worse for America is that F-16 fighter-bombers could drof
bombs of this type. F-16s are being supplied to Pakistan to counter Soviet military
action in Afghanistan and to lessen the sense of inferiority Pakistan’s generals
feeltowardsIndia. - ;. .. - - - e L o L
.- Our sources were prepared to give cértain details of the bomb design. Itisa
classic implosion weapon, which uses steel spheres and curved metal plates. As
FOREIGN REPORT revealed last year (November 3, 1983) Pakistan had been
trying to buy these abroad. The spheres are now being made in Karachi. - -
The spheres are about 13 inches in diameter and form the casing of the bomb.
nventional explosive “trigger”, weighing about 150 pounds, is moulded to
ﬁlg)utside of the sphere in shaped charges. This is covered by the metal plates,
which mesh together to form a larger sphere about 21 inches in diameter. -+ . ...
. 1:- The heart of the bomb is a sphere of enriched uranium about six inches in
. diameter which is held suspended in the middle of the sphere. ;'When the
. conventional explosive is detonated, it compresses the nuclear. core. When the
- core reaches a critical density, itin turn explodes. - -1 o
i American intelligence is now trying to discover whether Pakistan really has the
. enriched uranium to go inside such a bomb. Its top scientist, Dr Abdul Qadar
Khan, has hinted that it has. There are worries that Chinese help with-enriched
uranium could be forthcoming as well (see FOREIGN REPORT, February 16th).
- The United States is also trying to establish whether China has given Pakistan its
test data as well. If it has, Pakistan might not need actually to test a bomb before
qualifying as yet another nuclear-armed nation:' oo 9 1o s o o
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onderwrp vs - pakistan/nucleair.
tijdens 2 auqustus jL gehouden bijeenkomst op caoitoL
niLt van zgn {bipartisan) non proLiferation task force
ging senator cranston noa nader in oo zijn 21 juni jL in senaat
afgelegde redevoering, waarvan strekking was geweest, dat
pakistaanse nuclear weapons caoability een voldongen feit is
goch gdat reagan-administratie zulks systematisch Lijkt
te ignoreren. bij Laatstbedoelde getegenheid had cranston
tevens eerdere activiteiten van dr. a.u. khan te uwent alsmede
de door cvr aan pakistan verstrekte nucleaire hulp (kahuta
ultrptkn) aan de orde gesteld en vervolLgens ontwerp-amendement
op foreiagn assistance bill aangekondigd, waarvan strekking, dat
alle vs mititaire hulLpverlening aan isiLamabad en met name
Leverantie van f-16 gevechtsvlieqtuigen zou diemen te worden
stopoezet in afwachting van pakistan’'s aanvaarding van internationale
inspectie op al zijn nucleaire faciliteiten (tekst per e.v.
koerier}.
ten bewijze van het feit, dat pakistaanse nuclteaire
activiteiten het daglicht niet zouden kunnen verdragen,
maakte cranston nog meldingvan 21 juni jL bekend geworden
pakistaanse poging om zgn. krytrons {sophisticated
electronische schakelaars aangewend in het
ontstekeningsmechanisme van nuclbeaire bommen)
te betrekken van vs-fabrikant 1in massachusetts.
pij monde van undersecretary of state for security assistance,
science and technology, schneider, riposteerde
administratie, dat aanvaarding van het cranston-amendement Levens
aroot risico innield, dat pakistan ter voldoening aan ziin
behoefte aan geavanceerde conventionele wapens straks bij
moskou zou aankboppen. tevens vreesde schneider, dat
pakistan's mogelijkheden voor hulpoverlening aan nhet afghaanse
verzet door e.e.a. dusdaniag zouden worden verminderd, dat een
sowjet goorstoten richting straat van hormoez C.dg.
ingische oceaan daardoor weer een stapje dichterbij zou komen.
hoewel schneider pakistaanse nuclear capability niet wilge
ontkennen, herhaalde hij toch standpunt aan administratie,
dat vs militaire steun aan pakistan middelsleverantie van
b.v. f-16’s het motief voor vervaardiging van
pakistaanse ''bom’’ z0u weanemen,
cranston-amendement zal medio september a.s. in stemming

worden gebracht.
fein 5954{
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i rrAnR'sS PROCUREMENT FOR ITS NUCLEAR PROGRAMME — EAAMEPLED UE

ik EALE BND EQUIPMENT

1. This document supplements the information contained in
RE1LS5/83/0524 - PAKISTAN'S PROCUREMENT NETWORK FOR ITS NUCLEAR
PROGRAMME. It gives examples of the tvpes of material and
equipment which are sought by the Pakistanis for their nuclear
pregramme through the Procurement Network. Annex A, together
with copies of the Figures 1-11, forms the basis of a working
document whith may be passed to customs authorities.
PLUTONIUM RCUTE

2. The Pakistani's are working to complete the CHASMA
reprocessing plant which was started by the French in 1976.

We believe that they still lack a fuel element chopping machine
and that attempts will be made to progure this through the

Network.

GAS CENTRIFUGE URANIUM ENRICHMENT PLANT

3. The Network 1s still regularly being tasked by the Khan
Research Laboratories (KRL) to obtain eguipment and components
for the gas centrifuge plant at Kahuta. The sketch of a
simplified gas centrifuge in Fig 1 shows the relationship of
the main components which are discussed below.

4. Rotating Components Fig 2 shows an exploded view of the

rotating components of the centrifuge, and Figs 3-7 show individual
components and the materials from which they are made. The materials
used for rotor construction are:

Aluminium Alloy. AISI 7075 and equivalents in

seamless tubing and other forms have been scught

.through the Network.

Maraging Steel. This is a steel alloy of very high
tensile strength which is particularly suitable for
gas centyifuge rotating components, ie rotors,
bellows, baffles and end caps. Attempts have been
made to obtain maraging steel from Eurcopean and
Japanese sources sometimes using the Network's
intermediary ASSAHA Electrical and Engineering
Establishment in Sharjah UAE. Bulk orders, up to
60 tonnes, have been for rough machined tubing
(known as 'starting stock' or 'preforms') of various
sizes suitable foxr centrifuge rotors and bellows eg
OD 110 mn/ID 100 mm approx, <D 160 mm/ID 140 mm
approx. Grades specified have varied, eg 350 grade,
300 grade, but we consider it important to prevent
the export of all grades of maraging steel in
either finished component or starting stock form
unless the order is supported by a bona-fide end
user certificate.




5. Forgings for Gas Centrifuges. In addition to rotating
components the Network has attempted to obtain other forgings
in stainless steel (eg AISI 316) and aluminium alloy (eg AISI
7075-T6) in final and semi-finished forms guoting various
disguised end uses. Dimensions, specifications and the large
guantities demanded have revealed their true function as
components for gas centrifuges. A typical example of a
stainless steel forging is shown in Fig B8, the export of which
was successfully frustrated in 2 countries.

G, Cther Centrifuge Components. Drawings have also been
passed by the Netwerk to European engineering companies either
with a view to having components made or as examples of
workpieces to be produced on machine tools which the Pakistanis
intended to oxder for indigenous production of centrifuge
components. Examples are:

Top Baffle

Bottom Damper Housing

Tep End Cap

Bottom End Cap

Magnet Covers

Bearing Support Springs
Waste and Product Scoop Tubes

Enquiries have also been made for ring magnets (OD 53 mm,
thickness 8 mm) and bottom bearing balls and spindles.

7. Static Freguency Inverters. Soéme inverters (ie frequency
changers}, suitable for controlling the speed of gas centrifuges,
were obtained from a UK manufacturer in the 1970's through the
Special Works Organisation (SWO) at Rawalpindi. Subsequently
export controls were placed on inverters 'capable of multi-phase
electrical output of between 600-2000 Hz and parts, components
and sub-assemblies thereof.' BArising from this KRL began
indigenous production of inverters, but to achieve this, and to
maintain them in operation, there is continuing demand through
the Network for a wide range of electronic components some of
which, such as certain types of thyristors, are subject to UK
export controls. '

NUCLEAR EXPLOSIVE DEVICE DEVELOPMENT AND PRODUCTION

B. In late 1981 incontrovertible evidence became available that
KRL was engaged in the development and production of nuclear
explosive devices of the implosion type. Orders for some of
their major components were placed, through XRL's procurement
agents, on several European companies who were asked to provide
them in finished form to close dimensional tolerances or as
semi-finished forgings and castings.

9. The major components of implosion type devices are characterised
by their spherical shape, the metallic items and the conventional
explosive charge being in the form of concentric hollow shells,

An example is shown in Figure 9, whilst Fig 10 shows the approximate
form of a plate, a number of which are located around the outer face

of the explosive charge.

B ane-a
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and a few millimetres to several tens of millimetreg. Materig)
Specifications apg tolerances have also varied widely. Seme have
been requested ag rough forgings and others inp Completed form teo
high levelsg of maching accuracy ang Surface finish. The di shed
pPlates, shown jip Fig 10, were réquested g aluminiung forgings for
subsequent Machining to contourg Specified ip coordinate tablesg,

i1, Cenventiongl Ordnance, Attempts have also been made to
obtain high dquality detonatorg and a power 5upply systen for

12, High Speeg Cameras ang Flash X—-Ray Equipment High speeg
cameras, flash X-ray equipment (15-20 Mev Source, 4000 rads per
Pulse at 1 metre} ang other diagnostic equipment fpor monitoring

very fast transient eévents have alge been Sought by seyveral
Pakistani authorities connected with nuclear deviee development .

generator:stubes are sought by the New Labs STOup working on the
implosion device Although it i likely thae they only require
the tubeg, they are Prepared tgo Purchase whole Systemsg, including
electronic Control and head units, in orger to acquire them. . The
UK controlsg export of "Neutron—generator systems, including tubes,
designed for Ooperation without an external vacuum system ang

huclegr Teaction,' ang We& urge you to be on the lookout for attempts
by the Pakistan Procurement Network to obtain these devices,



15. You will appreciate from the foregoing that industrial and
commercial companies could well become the target of the Pakistan
authorities for provision of materials in bulk or semi-manufactured
form, for equipment or components required for their nuclear
weapons projects. Approaches are likely to be made through the
world-wide procurement network quoting disguised end uses and
destination addresses, Types of company, irrespective of size,
most subject to approach would be:

a. Manufacturers and suppliers of special non-ferrous
alloys and steels in stock forms or as purpose-made

forgings;

b. Precision engineers providing high specification
machined parts to order;

€. Manufacturers andg suppliers of conventional
explosives and associated devices;

d. Manufacturers and suppliers of electronic control
and nucleonic eguipment;

€. Manufacturers and suppliers of precision machine
tools and accessories including computer numerical
control (CNC);

f. Manufacturers and suppliers of high speed Photography
and x-ray equipment.

16. It is of course recognised that many of the materials and

equipments which the Pakistani authorities seek are difficult

to identify especially by unsuspecting suppliers who frequently

do not know - because they have not been told or have been given
a false description - the true end use. Experience has revealed

however that attempts to evade controls can be frustrated if the
potential ruppliers are made aware that they may become targets

of deception. Considerable success has been achieved by:

a. Forewarning companies of the likelihood of approach
by Pakistani authorities or by agencies of their
Network, and seeking their cooperation in keeping
the relevant authorities informed;

b. Cross-referencing by Customs “Authorities of all
materials and equipments which could have a
nuclear end use to addresses of customers and
intermediaries used by the Network;
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Fig 3

GAS CENTRIFUGE ROTATING COMPONENTS.
Rotor Tubes/Rotor Tube Sections

®
©\} |
* Thin cylinders manufactured from high strength 1
. to density ratio materials. i
Mlaraging steel (Grade 300 or over) !
HIgh strength aluminum alloys (ag 7076, HD-89, etc.) L
®

« Typical dimensions (finished or seni-finished forms) .
Wall thickness - 174 inch or less

Diameter - 3 inthes - 16 inches
Length/diameter rotio:

4 or more




Fig 4
GAS CENTRIFUGE COMPONENT:
- Rings or Bellows

« Components specially designed or prepared o give
localized support to the rotor tube or to join
together a number of rotor tubes and monufactured
from one of the high strength to density ratio
materiagls:

Maraging steel (Grade 300 or over)
® _ High strength aluminum alloys (AA-7076, HD-89)

« Typical dimensions (finished forms):
Wall thickness - 3 mm or less ‘
Digmeter - 3 in. to 16 in.

Length/diameter ratio - ¢.g. 1/3




Fig 5

GAS CENTRIFUGE ROTATING COMPONENT:
Baffle

® . Top View Sectional View

« Components specially designed or prepared to isclate
the take-off chamber from the main separation chamber
and, in some cases, to create the UFs gas circulation
within the rotor tube: manufactured from one of the
high strength to density ratio materials:

Maraging steel (Grade 300 or over)
@ High strength aluminum alloys_(AA—7076, HD-89)

« Typical forms:

Disk shaped components
Diameter: 3 in. to 16 in.
Peripheral lip: 1/2 to 2..in,




Fig 6

GAS CENTRIFUGE ROTATING COMPONENTS:
TOP AND BOTTGM END-CAPS

=

Top Cap Bottom Cap

Components specially designed or prepared to contain UFg

_ within the rotor tube, and in some cases to support an
element of the upper bearing (top cap) or to carry the
rotating element of the motor and part of the lower bearing
(bottom cap); normally manufactured from high strength to
density ratio materials: ) : -

Maraging steel (Grade 300 or over)
-Hieh strength aluminum alloys (AA 7076, HD-89, etc.)

Typical forms:

Disk shaped components
Diameter 3 in. to 16 in.
Peripheral 1lip: 1/2 in. to 2 in.




Fig 7

GAS CENTRIFUGE COMPONENTS:
BEARING/DAMPER

0il filled
—  Ccavity

Bearing/Damper:

Specially designed or prepared bearings comprising a
pivot/cup assembly mounted on @ damper using oil os
the damping medium,

Typical Bearing Dimensions:
Ball diameter: 1/4 in. to 3/8 in.

-




ALL PIMENSIOYE IN MILLIMETRES

MATERIAL T BE REMOVED .

TO LEAVE FEED OPERATING BUSH
CSTAINLESS STEEL PLUER WITH B USH SUPE R (MPOSE D
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EXAMPLE OF SPHRERICAL SHELL

Qutside dia. approx 425 mm

Inside dia. approx 400 mm

Material steelf\t n ho a
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Fig 10
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PAKISTAN'S PROCUREMENT FOR ITS NUCLEAR PROGRAMME

ANNEX A - SUGGESTED EXTRACT FOR USE BY CUSTOMS AUTHORITIES

1. It is known that Pakistan is actively engaged in the
construction of gas centrifuge plants required for the
production of nuclear weapons grade highly enriched uwranium
and in the development and construction of nuclear explosive
devices. To facilitate this, Pakistan have at their disposal
an effective and widespread network for the pProcurement
overseas of equipment, components, materials and services
reguired for these programmes. Not surprisingly, the end
uses, and destinations, of goods acquired through this
Procurement Network are usually disguiseq.

2. In the interests of nuclear weapons non-proliferation
it is important they we act to frustrate the export of
such materials, destined for Pakistan, through ocur cutlets.

3. There follows:

a. A list of supply addresses known to be used by
Pakistan for its nuclear programme;

b. aAn illustrated list of examples of materials and
equipment which Pakistan has sought from overseas’
for its nuclear programme.

ADDRESSES
Special Works Organisation (SWOQ)
1658 Kitson Road

Westridge

Rawalpindi

Civil Works Organisation (CWQ)
PO Box 368
Rawalpingi

The Directorate of Training
PO Box 1345

House No 18

Park Road

FB/2

Islamabad

The Directorate of Industrial Automation
(also Institute of Industrial Automation)
PO Box 1384 and PO Box 502

House No 12

Street 30

F8/1

Islamabad




The Directorate of Technical Eguipment
PO Box 1153 and 1331

House No 2

Street 32

F8/1

Islamabad

Quaid-I-Azam University
PO Box 502
Islamabad

Ahmed International Equipment Co Ltd
Fort View

Preedy Street

Karachi

Asian Chemical Industries
F-123

SITE

Mauripur Road

Karachi

Astro International

Azam Trading Corporation
26 Bihar MHS
Karachi

Bestfriend
Lahore

Bibojee Services Ltd
3rd Floor

Nelsons Chambers

II Chundrigar Road
Xarachi

Chemech Engineering Ltd
Islamabad

Combi International
House 8

Street 33

F7/1

Islamabad

Electro—Nuclear Corporation
1st Floor

16 Kazi Chambers
Bahadurahah Zafar Road
Karachi

Fab-erector
Rawalpindi




