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Annex
Letter dated 3 October 1991 from the Director-General
of the International Atomic Energy Agency addressed

to the Secretary-General

Please find attached the first report of the sixth IAEA inspection in

Irag under Security Council resolution 687 (1991). You may deem it
appropriate to transmit the report to the members of the Security Council. |
remain, of course, available with the Chief Inspector, Mr. David Kay, for any

consultations you or the Council may wish to have

(Signed) Hans RLIX
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Enclosure
First report on the sixth IAEA on-site inspection iu lraq
under Security Council resolution 687 (1991)
22-30 September 1991
introduction

£

. The foliowing report I8 bused on a field analysis of aocumants oblained. photograpned
or saen during inspections of irag! astablisnments visiled by the sixth IAEA Inspection ream.
Most of Mb imporntant documents were obigined. photographed of seen during visils 10 two
gstaplishments. the Nuclear Design Canter ana Petrochamical Three (PC-3) Headguartars. on
23 and 24 September 1994 respectively. The Appendix provides a chronoiogy of activities.

2. The documents cbtainad or photographed by the team gre for the grecter part In
Argpic. and there has been liMited time for scanning. Only a few documents - aithough some
very impornant ones - hMave so far been completely transiaied. Accordingly, a follow-up report
will be Issued after g thorough analysis of ali the documentary material removed from Iraq.

summary

3. The sixth IAEA Inspection team cbtained conclusive svidence that the Govemnment of
rag had a pmgram far daveloning an impinsion-lype nuciaesr wacpon. and it found
gecuments linking this program - coae-named ”  Patrochamical Thrae ® (e-3) - 10 Irag's Mimistry
of Ingtustry and Military Industriaiization, the iragt Atomic Energy Commission (AEC) and Iraqg’s
Mirustry of Defense. Documents were found showing that the nuciear weapons program was
supported by broad-based intemnational procurement efforts. Contrary o I)aQ's claims of
having onty a PEACHfUl nuclear Program. the 16GM found documaents showing mat hag had
been working on the revislon of G nuc!ear weapons design and one linking the IAEC to work

0N a surfoce-to-surface misslie projec! . cresumaply the Intended delivery system for their
nuCisar weopon.

PC-3 reporit on Al Atheer

4, On the basis lorgely of fop-secret progress reports found on 23 September 1994, he
team conciudes that lraq was engagaa In g broad-based eifort 10 design and develop an
implosion-typs nuclear weopon. The gocuments, which cover G pariod up fo 31 May 1990,
describe nucieqar wespons develop mant axperiments Invoiving - (O exampile - nautron
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neuiron InGIors, enrichad-uranium coras, reflactors, high-explosive lenses and alectronic Iring
se1s. One gocument points to ragi success In the machining of nucledr waapons components
from natwQl uranium, but it is NO1 Cl@ar from the docurment whether rag had encugh hignty
arviched uranium for an actual explkosive device.

5. One document finks the Al @G Qua High Explosives and Propetiant Facliity 1o the
program. Even more imporiantly, it shows clearly that nuclear weapons design work was
conducted a? At Athaer - a facliity which Iraq claims to have had no nucleqr connaction. A
fop-secrat roport siatas that the objective Of tha Al Atheer facllity was to dasign and produce
a nuclear device. Previous tears carrying out Inspections under Security Council resoiution
687 conciugded mat the Al Atheer foctiity was most robably to De used for nuclear weapons
component production, high-explosive experiments and device assembily.

6. The inspaction team giso found avidence of iragi work on sophisticated computer
codes used in the deveiopment of nuclaar wegpons. ingluding one- and two-dimensional
hyQroQynomic anat neutronic models which simuicte tha behaviour of nuclear weapons as
they are peinQ fired. Some of thase sophisticatad codes had been modified by Irog before
being usea at Al Atheer. The aocument statas that, as of June 1990, the basic design for Irag's
nuciedar axpiosives device had gone through five modifications.

Additional evidence of infention to develop nuciear weapons

7. The repdrts on Al Athger appaar 10 e the most Important of those found In four boxes
full of classified Iragl papers.t’ The team also found G document suggesting the paraliel
development of g missile delivery system for the ongoing nuclear weapons program; In the
dgocument, tha Ministry of Defenss instructed te IAEC o postpone an experiment until afler
surface-to-surfaced misstie lesting.

B. Omher gocuments contain gvidenca that since 1984 ragq intended 10 produce enrichea
uronlum by methods ofher than electromagnetic isolope separation. Specifically, the
documents showed ot iraq sxpliored gaseous diffusion and centrifuge enrichment techniques
os iote as 1988 ard as early as 1982, respectively. The documents included an IAEC
accredited stucty in the fleid of nuclear impiosion physics -another clear indication of nuclear
weapons development intentians,

ky It shoulg e recaiiad. however. that the Government ot raq seized these boxes from
the Inspection taam on 23 Septemoer and has stil not retuned Qi of the documents
whiCh wefe s them. NOIes Dy tne 1eam on some ©f th@se documents ingicate hat
thay containgd addiflonal informaton on the 1GGE NUCIGAr wOOPONS IOQIGM.

{ons
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9. On the basis of documents seen during the inspaction, the team believes that iraq

conguctea substanfal  NuClear-weapons-reiied procurement from foreign sources.
Cotalogues rom numerous suppliers were found al the PC-3 HeadqQuarners, many of them
rransiared Into Arablc. However, because of the team's hasty exit from this establishment
vefore being detained In a parking lot, much Information was 10st. Although - a3 just indicated
. 1he team Deileves that the procuiement in Question was In supeort ot the nuciear weqgpons
program. It must be stressed mat maost tems will probably prove to have been Innocuous.
muit-use i1ems 1or which export licences were not needed and/or which were dispatched
before impasition of the United Nations frode embargo.

10. From the documents seen 11 I eviden! that iraq drew up lists of approved suppliers
whose products would meet the program's iechnioal specifications. On-site Inspections of

procured equipment and material have aiready shown that (tems suppled to the IAEC came
from many countries.

11, The team found @vidence hat, reqlizing that iarge-scale purchasing atiroad could
gtirgct outside attention. Meiragl Quthorities devised cover expianctions for purchases in ihls
connection. a country-wide survey of the types and amounts of the equipment required for tha
civillan 5eC1of wQs recommenied. tha idea being ot indigenously IILCA itams shat N
e used In the clvillan sector. while high-quallly imported Iterms bearing the same general
descriptions would be used for the clandestine nucieor weopPOM program.

12. The tecm noted MOt MO procurement of machinery Nod offen been couplea wiin
relevant on-the-spot raining of Iragl engineers by the monufachurer. In 1he case of machinery
such as lQihes and milling Machines, 1est pIeces hod soMeMa@s Leen ordered for the

vallgation o f technical specifications and computer numerical controsoftware had
sometimes been obigained,

13. At the PC-3 Headquarters. the t@am found many volumes Of documents related 1o
procurement for the Irag NUCISGr wARONS POGAM. A NUMDEr of COVEr NaMes used by Iraq
in ifs procurement activities have been identified. and it is expected that this number will grow

as turtheér procurement records are translated.
Adminisiration of ihe nucisar weapons program

14, From the documeniafon seen Ly |1, the teom concaed thot 1he agh nuciear
~@OPONS program was under he general controt of the Minisiry Of Indusiry and Miilaiy

Industrialization. with specific Control gssigned 1o PC-3. The 1eom found numerous €'assiflea
/...
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communicatons with the 1AEC heaading and o sub-heading identitying PC-3, which contirms
that some part of the IAEC was invoived In the nuciear weapans program. In this connection
it should be noted that the IAEC collaborated with the Iragi Ministry of Defense on defense-
reioted projects. The team has complied a tist of project aclivilies to be followed up In the
future.

15. The PC-3 employee lists show that Or. Jaar Dhio Jaffar was o senior administrator tor
the program. Simtlar docurmnantaton snows that Or. Jattar was intimately linked fo the uranium
ennchment program. Te team accordingly belleves that Or. Jattar had the lead technical
and administrQive responsibility for the nuclear weapons program @3 0 whole - desplte his
repeated claims that no such program existed.

Iraq's obstructing of Inspectors

16. Desplte the succoss Of the leam In obilaining sensittve, ciassified documantation on

roQ's NUCIBAr wdRONS PTOGIAM, gne MAY never AISCOVEr MG Wue extent Of that program.

This Is due partty to e fract mat me Iraqi Quthorities confiscoied documenis collected on the

frst Inspaction day, despite strong prolests by the leom's Chief inspector and the

representative of m e United NQilons Special Commigion (UNSCOM). Burthermore, |t was
obvious after reviewing the Material returned 10 the feom that some documents were missing.

Te learn belleves that, during the penod of neory seven hours before he return Ot the
documents. the irag! guihoriiies raviewed them, withhoiding e most sensifive ones. Aithough

mere MIGht be other explanations. in the light of the coninued aftempls to conceal the rue

extent of raq's nuciear weapons program and of some véfy r@Cent correspondence relevant
lo the programme found at one site, the question remains open whethar raq has Qiven up i!s
nuclear weapons ospirgtions.

Continuing lrogl non-compllance with Security Councll resciutions

17. On the basis of Ma above. it Is concluded that he documents found by the team
clearly gemonsiral® hat the Government of kaq I3 In viokaton of Security Council resolutions
687 anad 797. THIS I8 unQerscored by the foct that Iraq detained the nspectors and
confiscaled documents WhICh had been @Qitimaiely coliected.

18. Specifically. the following maybe noted:

- raq had - desplte Its statements 10 the contraly - G complex, comprenensive
NUCIOr weQgpons davelopment program ChQractenzed by paraliel approac-as
10 fissile Malenal production and by heorencalexpenmental Jesign wCrk

/...



8723122
English
Page 7

Iraq still has subs!antal faciiities which were part of the cianaestine progrom
and which hGve not been deciared.

rgq has removed significant documeniary material and equipment from
identified .clear program sites . Inchuding some documentary material
removed shonly before the arrval of the team.

19. IroQ has violated the privileges and iImmunities 1o which the Inspectors were @ ntitlod:

It de0inea Me team 10f five NOWS ON the first Inspection day,

It confiscated all documents collected by the team aurng the firxt Inspection
vigit,

It Interrupted Gccess to the second inspection site before the team had
completed Ity work.

- it detained the team for 96 hours in the parking ot next to the .econd
inspection site,

. it opened official mall addressed 1o the team's Chiet inspector and 'o the
UNSCOMrepresentative.

20. from the evidence which the 1eam has obisined and from the freatment of the team
It is concluded that ihere was repealed and wiklul noncompliance with Security Counc!
resalutions 687 ana 707 and violation of the UNAAEA-specified privileQes anc Immunities
agreed 10 by the Govemnment of iraq.
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Appendix
Chronology ot Team Aettvitiss

e following is @ generui chronology of the activities of the 6th IAEA nucieor inspection team:

94109122
94709123
94109123

91/09/23
91/09723
v 1109723
91/09/123
9410923

v1/09/23

94/09124

94/09124

G1/09724

91/09124

QU7

94/09i28
Q1/09728

1000
03s®
1006

1545
1600
1430
1828
1830

1900

0200

0620

1050

1230

1530

0346

0600-
1900

Astlyity

Acive Jaghaad from Batraln
Arrive Qt first inspaction site - the Nuclear Design Center

Four boxes Of Clossitied IAEC documants (ound In baIemant of Nuclear
Design Conter

Team gtempls 10 depart firgt she

First deadiine for iaiing feam depart site expires

iraql qutharitias begin to raview documents removed by feum
Or. Jafrar arrives anc demancs a st of all documents

Second decdline given by Chief inspeciar fo grant release of team
expires

wQQ Quthorities o 1soate documaents collecied by the team as the
inspeciors prepars 10 isave the tacilly

agl auihoritias relurn most, but not all - of the documents Collected at
the Nuciear Design Center

Arrive Q! second Inspection sie, the Hecaquarters of the Pefrochemical
Thr@® program

iragl guthoriles demand that all work stop and hat he cam eave
Immediately

Dr. Jottor orrives and demonds ail documents and flim. Stalemate
ansues

Dwing contnued gerainment of ha team. a fire is noted on the oo
fl00f of one or the two target bulldings

Team I3 18i8Q36d from PAKING tot AN retuns 1o hotel

IABA-Iraql  Inventary and review of documenis collected
from second inspection site



94/09129
91/09129

91109129
94/09/29

91/09/29

94109/30

0730 Depart for inal gay of inspections

0800- Search of warehouse for documents
0830

0930- Swuich uf the IAEC Training Center
1300

1330- Search of the Reactor Siing and Planning Building
1830

1630- Search of grounds of Meeting House
1700

1230 Depart roq for Bahrain
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Annex to the first Report on the On-site Inspection
In raq under Security Councll resolution 487 (1994)

22 - 30 September 1994

IMPORTANT NOTICE

This Annex is a fransiation from Arablc of an kagl report found by the 6th
Agency inspection team on Monday, 23 September 1994 during an inspection
in an Iraqi Atomic Energy Commission bullding in dowtown 8aghdad. Its title
Is

*Al-Athir [Al-Atheer] Plant Progress Report
for the perlod 1 January 1990 to 31 May 1990
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((BE@IN TEXT))
1/17
((COWER PAGE))
TOP skcrev.5((SIC)) REPRODUCTION
FORBIDOEN
MINISTRY OF INDUSTRY AND INDUSTRIALIZATION
PETROCHEMICAL PROJECT
3
(ENOCOVERPAGH)
(PAGE 2))

MINISTRY OF INDUSTRY AND INODUSTRIALIZATION
PETROCHEMICAL PROJRCT -3-

TITLE: AL-ATHIR PLANT PROGRESS REPORT FOR THR
PERIOD FROM 1 JANUARY 1990 TO 34 MAY 1990
PREPARED BY: HEADQUARTERS, AL-ATHIR PLANT OFPICE
((MOSLEM DATE EQUIVALENT WRITTEN IN LONGHAND))
((SND PAGE 2)
(PAGE 3))
THE REPUBLIC OF IRAQ

MINISTRY OP INDUSTRY AND MILITARY iNDUSTRIALIZATION
AL-ATHIR PLANY

NUMBER:  1723/697

DATE: 17/41/1410 (MOSLEM CALENDARY))

DATE: 11 NOVEMBIER 1990

TOP SECRETY

TO: DOCTOR NU'MAN SA'D-AL DIN AL-NV 'AiMI
SUBJRCT: PROGRESS RIPORY

REFERENCE YOUR LETTER NUMBER M/N 14 DATID 27 MAY
1990.

WE ENCLOSE NEREWITH A PROOGRESS REPORT PUN THE AL-
ATHIR PLANT POR 1 JANUARY 1990 TO 3¢ MAY IwWO.

PLEASE NOTE AND TAKE NECESSARY MEASURES. REGARDS.
HIKMAT NU'AIM AL-HILY {(OR JILU?)
ASSISTANT DIRECTOR GQENERAL
9 JUNE 1990
COPY TO: DIRECTOR GENERAL. PLEASE NOTL. REGARDS.

((IND PAGE 3))
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2/17
(PAGE &)

ACCOMPLISHMENTS OF THE AL-ATHIR PLANY
FOR THE PERIOD
1 JANUARY 1990 TO 31 MAY 1990

(END PAGE 2))
(PAGR 8))
CONTENTS
PAGE
THEORETIOAL CALCULATIONS 2
PRODUCTION OF MATERIALS 5
PRODUCTION OF POLONIUM-240
PROCUCTION OP PLUTONIUM
PRODUCTION OF NATURAL URANIUM METAL
PRODUCTION OF ENRICHED URANIUM METAL
PRODUGTION OP YELLOW CIRIUM SULPHIDR
MATERIALS PROGRAMS .
TESTS 10
DETONATION TESTS
NEUTRONIC TIST
NUCLEAR INITIATION
FLASH X-RAY
FIRING SYSTEMS, CONTROL AND GUIDANCH 12
SYNCHRONIZATION AND TIMING SYSTIMS
PULSE POWER EQUIPMENT
CHARGING POWER EQUIPMENT
JUNCTION SWITCMIES
CAPACITOR
MEASURIMENTS
SUPPORT ACTIVITIES 14
TRANSFER TO NEW WORK SITH (AL-ATHIR PLANY) 14

((END PAGE B))

stCcRrev
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(PAQE 6 TO END))

AL-ATHIR PLAN? PROGRESS REPORT FOR THE PERIOD
1 JANUARY 1990 TO 31 MAY 4990

THE QOAL 02 THR AL-ATHIR PLANT PROOQAM IS THE DESIGN
AND MANUFACTURR OF THE MECHANISM WHICH IS COMPOSED OF
TM6 POLLOWING PRINCIPAL PARTS:

NUCLEAR INITIATOR (POLONIUM-210 METAL/BERYLLIUM)

CORE (ENRICHED URANIUM METAL)

REFLECTOR (NATURAL URANIUM METAL]

TAMPER (HARDENZD IRON)

EXPLOSIVE LENSES (PREPARED BY THE AL-M’ QA' GENERAL
ESTABLISHMINT)

ELECTRONIC SYSTEMS (TRIQGERING, CONTROL AND
GUIDANCE)

DURING THIS PERIOD A NUMSBER OP ACCOMPLISHMENTS
WERE ACHIEVED ON BOTH THE THEORRTICAL AND PRACTICAL
LEVEL. IN LIGHT OP THR3E RESULTS, PREPARATIONS AR6 UNDLRWAY
TO UPDATE THE SASIC DESIGN OP THE MECHANISM (FIFTH UPDATE)
WHICH INCLUDES VARIOUS OPTIONS AND THE PRETERRED QPTION.
THESE RESULTS CAN BR SUMMARIZED Ad FOLLOWS:

THRORITICAL CALCULATIONS!

THE THEORETIC AL CALCULATIONS ARE AIMED AT COMING UP
WITH DESIGNS POR THE IMPLOSION MECHKANISM. IN ORDER TO
ACCOMPLISH THIS MISSION YHERE MUST BE A CLEAR AND PRECI3E
UNODEIRSTANDING OF MULTIPLE ASPECTS OP PHYSICS. THERE ALSO
MUST B8R A SET OF INTEQRATED CALCULATIONS FOR CONVERTING
THE THEORETICAL CONCEPMY INTO A PRACTICAL REALITY THROUGH
COMPUTANIONS AND DESIGNS WHICH CAN B2 APPLIED. THESE
INCLUDR THE FOLLOWING:

1. IN THE AREA OF QENCRATING THEORENC AL RGUATIONS OF
STATE, A GENERAL EQUATION Of STATE WAS DERIVED WHICH USED
THE "BARWNES"” (?7) MODEL FOR PRESSURE COMBINED WiTH ThE
THOMAS FERMI-DIRAC MCDEL UNDER HIGH PRESSURE. THIS

SECRIT
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EQUATION OF STATE WAS COMPARED WITH ANOTHER ANALYTICAL
EQUATION AND YHE RESULTS SHOWED THAT THE "BARNES"
EQUATION OB STAR It CLOSER TO PRACTICAL RESULTS FOR
URANIUM. THERE IS ALSO A CORRELATION BETWEEN THE TWO
EQUATIONS IN A HIGH PRESSURE REGIME.

2. IN THE AREA OP THEORETICAL MODELS, A PLIANT-FLEXISLE
BEHAVIOR AND MODEL FOR STRESSES WERE INSERTED INTO THR

COMPUTATION, W M | C M SOLVED THE ONE-DIMENSIONAL
HYDRODYNAMIC ZQUATICNS.

3. IN THE ARTA OPF TWO-DIMENSIONAL HYDRODYNAMIC
PROGRAMS, PRCORAMS WRQR DEVELCPED WHICH SOLVED THE
TWO-DIMENSIONAL HYDRODYNAMIC BEQUATIONS IN ORDER TO
TAKE iNTQ CONSIUERATION THE DEVELOTMENT OF DISTORTIONS
OVER A PERIOD OF TIME. THIS NEW POSSIBILITY Of THE PROGRAM
WAS TESTED IN EXPERIPAINTS USING PLYING METAL PLATES TO
ITUDY THR £FFECT OP ELASNICITY AND PLIXISILITY ON THE WAY IN
WHICH DISTORTIONS GQOW, AS WELL AS THR EFFECT OF OTHER
RELEVANT FACTORS PREPARATORY TO USING 'HE SAME CONCEPTY
IN A STUDY OP SPHERICAL SYSTEMS AND DESISN OPTIONS. THESE
PROGRAMS WERE USED IN AN INITIAL STUDY OF THR STABILITY OF
SOME DESIGN OPTIONS P REPARATORY 70 STUDY OF TH!IS SUBJECT
IN A MORE DETAILED MANNER. IN THE SAMS AREA, A LOCAL
PROORAM WAS COMPLETED WHICH SOLVER THE TWO-
DIMENSION&L HYDRODYNAMIC SQUATIONS AND SOME iNITIAL
[FSTS V/ERR CONDUCTED ON IT. TESTS AREN O W BEIND
CONDYCTED UNDEBR CONDITIONS IN WHICH THE ({. ROGRAM'S))
EFFECTIVENESS IS MORR DIFFICY” T TO CONFIRM.

4. IN THR AR%A OF COMBINED HYDROUYNAMIC-NLUTRONIC
PROGRAMS ANC CALCULATIONS, A PROGRAM WAS DEVELOPED
SO THAT -7 WOULD B POSSIELE TQ CALCULATE A NUMBER OF
NEUTRONIC QENERAT!IONS WHICH ARE PRODUCED WHIN LARGE
AMOUNTS GF ENRGY ARE LIBERATED PROM THR SYSTEMS WHOSE
TOTAL ENBRGY HAD PREVIOUSLY SEEN CALCULATED 6Y USING THE
SAME PROQRAMS. TWO COMPUTATIONS WERE ALSO COMPLETID
WHICH CARRIZD OUT THECOMBINED HYDRODYNAMIC-NEUTRONIC
~ALCULATIONS. BOTH PROGRAMS U SR A HYDRODYNAMIC
v RO@RAM WHICH HAD BEEN WRITTEN LOCALLY AND WHICH
RELIED ON A WILL-KNOWN METHOD IN $OLVING HYDRODYNAMIC
EQUATIONS. BY USING 1 HISE INTER-RELATED PRORAMME,

JECREY
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VARIOUS CALCULATIONS WERZ CARRIED OUT FOR SEVERAL
PROPOSED SYSTENM §.

6. IN YTHE AREA OF fHE FLYIN® PLATES AND THEIR USC iN
INCREASING THE PRESSURE WAVE, A STUDY OF THE CVEN SHOCK
WAVEWAS CONDUCTED ON THESE PLATES BOTH WITH A LAYER OF
EXPLOSIVES AND WITHOUT THIS LAYER, THE RESULT SHOWED
GOOD AGREEMENY WiTH SOME Of THE PRACTICAL RESULTS WHICH
HAD BREN PUBLISHED FOR AMUMINIUM AND ESPECIALLY IN
REGARD TO THE FREE SURFACE VELOCITY AND OBTAINING PISSURES
IN THESE FLYIN@ PLATES. THIS W A S PREPARATORY T O
CONDUCTING SIMILAR STUDIES ON HOW TO USE THE SPHERICAL
FLYING PLATES TO ENLARGR THE PRESSURE WAVL.

6. IN THE AREA OF USING THE LINEAR THEORY OF DISTURBANCE
TO STUDY AND CALCULATE THE GROWTH OF DISTORTIONS IN
PARTS OF THE MECHANISM OVER A PIRIOD Of TIME AS WELL A$
THE STABILITY OF THE SPHERICAL SHOCK WAVE, AN INITIAL
PROGRAM WAS CONSTRUCTED WHICH SOLVED THE ONE-
DIMENSIONAL HYDRODYNAMIC EQUATIONS; THIS PROGRAM WAS
COMBINED WITH ANOTHER PROGRAM WHICH USED THE LINEAR
DISTURBANCE THEORY EQUATIONS. SOME TESTS WERE PERFORMED
ON THIS PROGRAM TO CONFIRM 173 VALIDITY. THRSR TESTS
INDICATED THE PRESENCE O F SOME DIFFICULTIES A T THE
BEGINNING, SUT THEISE WERE OVERCOME FOLLOWING
CONCENTRATED EFFORTS. WORK 13 NOW UNDERWAY TO DEVELOP
THIS PROORAM.

7. IN THE ARLA Of MOLECULAR DYNAMICS, A ONE
DIMENSIONAL COMPUTATION W ASs DEVELOPED AS A N INITAIL
PHASE AND IT IS CURRENTLY BEING APPLIED TO CARRY OUT SOME
PRESSURE AND TEMPERATURR CALCULATION% TO CONFIRM ITS
VALIDITY.

L. IN THR ARBA Of RESEARCHING THE LITERATURR, A NUMBER
(\QOF ARTICLES)) OF SPECIFIC IMPORTANCE WERR IDENTIFIED,
THEORETICAL UNDERSTANDING OF THR SUBJECT WAS INCREASED
THROUGH EXHAUSYTIVE STUCY AND A NUMBER OF THER SCIENTIFIC
COMPUTATION3 WER? AFFECTED WHICH MOVED THER \WORK
AHEAD, SUCH AS THE NYDRODYNAMIC PHROGRAM, WHICH SOLVFD
THE ONE-DIMENIIONAL HYDRODYNAMIC EQUATIONS WITH
RADIATION TRANSPORY AS WELL AS THY NEUTRONIC PROGRAM

SECRET
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" "HICH SCLVED THE NRUTRON TRANSPORT EQUATION THROUGH
T+ MONK CARLO METHOD> THESE PROGRAMS WERE COMPLETED
AND YHCY WERE INSERTED INTO THE COMPUTER. CGNCENTRATED
ATTEMPTS ARC NOW UNODER/ ¥ TO RUN THEM IN PREPARATION TO
TESTING THEM AND DEVELOPING THEM IN THR DIRECTION WHICH
WOULD HELP MOVE THE THEORETICAL WORK FORWARD AND
FACILITATE THE ANSWERIN@ OF A NUMBER OF QUFST. :NS§.

9. THE "HEQRETICAL UNDERSTANDING WAS UTILIZER AND THE
COMPUTATION WAS USED WHICH HAD B2EN PREVIOUSLY
CONSTRUCTED TO UPDATE THE BASIZ REPORT. THIS INCLUDED
HYDRCDYNAMIC AND COMBINED HYDRODYNAMIC-NEUTRONIC
CALCULAT'ONS W H | C H USE THE LATEST THEORETICAL
INFORMATION AVAILABLE REGARDING EQUATION OF STATE.

PRODUCTION OF MATERIAL:

1 PRODUCTION OF POLOMIUM-210

POLONIUM-210 IS CONSIDERRED ONE OF THR BASIC
COMPONENTS FOR MANUFAC (URING THE NUCLEAR INITIATOR. IN
ORDER TO PRODUCE IT, A NUMBER OF RESZARCH EXPERIMENTS
WERE CONDUCTED AND DRVELOPRD IN ORDER TO ESTABLISH A
PLAN FOR THE CHEMICAL PROCESSES T PRODUCE (T THROUGH
IRRADIATING BISMUTH IN THE NUCLEAR REACTOR AND THEN
EXTRACTING AND PURIFYING THE | DLONI{UM AND PRECIPITATE !T
ELECTRICALLY IN ORDER TO PREPARE THR POLONIUM-210 SOURCES.
THRCUGHOUTY THIS PERIQD A CAMPAIGN WAS CONDUCTED
WHICH INCLUDED THE IRRADIATION OF 14.86 KILOGRAMS OF
BISMUTH AND CBTAINING SIX MILLIGRAMS OF POLONIUM. SOME
OF IT WAS USED TO CONDUCT RESEARCH AND DEVELOPMENT
EXPERIMENTS, ANQ SCME OF 1T WAS USED TO PREPARR FIVE
SOURCES OF POLONIUM-210 IN QUANTITIES OF RETWEEN 1.28 AND
0.045 MILLIGRAMS |V ELECTROPLATING IT ONTO GOLD IN A NITRIC
AND HYDROFLUORIC ACID MEDIUM, IN ORDER TO CARRY OUT THE
NUCLEAR INITIATOR TE2STS AND MZASUREMENTS.

1. PRODUCTION OF PLUTONIUM

THE NEZED FOR THE PRODUCTION OF PLUTONIUM CALLS FOR
THE PREPARATION OF SOQURCES OF ALPHA ZMITTERS TO SUPPORT
INITIATOR TESTS AND THE NECESSARY MEASUREMENTS. IN ORDER
TO PRODUCE PLUTONIUM, THE FOLLOWING ¥/AS CARRIED OUT:

SECRET
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A. THE IMPLEMENTATION OF BASIC OPERATIONS PRECEDED THE

START OF WORK CAMPAIGNS TO REPROCESS SPENT NUCLEAR FUBL
INCLUDING THE PROCESS OF REMOVING HIGHLY RADIQACTIVE
WASTE, HOT (WORD ILLEQIBLE) E§NGINEERIN® TESTING OF THE
RADIO-CHEMICAL LABORATORY UNIT SYSTEMS WHICH ARE U. £D TO

TREAT THE SPENT NUCLEAR FUEL. IN ADDITION, THE RADIOACTIVE

WASTE WHICH ACCUMULATED | N THRE RADIO-CHEMICAL
LABORATORI®S AND WHICH WAS PROCESSED IN THE RADIOACTIVE

WASTE PROCKESSING STATION WAS REMOVED. THIS WORK IS A
PROCEDURE WHICH IS BEING CARRIED OUT FOR THE FIRST TIME.

5.  THRREPROCESSING OF IRAGI NUCLEAR FURL ELEMENT (2K.07)
MANUFACTURED LOCALLY AND IRRADIATED IN THE TAMMUZ 14
((JULY 14)) REACTOR. THIS RESULTED IN THE SEPARATION OF 546
MILLIGRAMS OF PLUTONIUM, AND WORK If NOW UNDERWAY 70
IMPLEMENT A CAMPAIGN TO PROCESS ANOTHER IRAQI NUCLEAR
FUEL ELEMENT IRRADIATED FOR 60 DAYS INSTEAD G'F THE 22 DAYS
OF IRRADIATION FOR THE FIRST ELEMENT. 3O FAR, 780 MILLIGRAMS
OF PLUTONIUM HAVE BEEN SEPARATED AS A KaSULT OF THE
PROCESSING OF 12 FULL RODS FROM THIS ELEMENT.

THE PROCIESSING OPF THIS TYPE Of PURL IS BEING@ DONE FOR
THE FIRST TIME BECAUSR IT | f MANUPACTURED LOCALLY.
MOREOVER, THE RAW MATERIAL WHICH GORS INTT |TS
MANUPACTURR, URANIUM DIOXIDE, |S DERIVED FROM IRAQS RAW
PHOSPHATE. A SPECIAL REPORT WAS SUBMITTED TO THR PROJECT
HEADQUARTERS REGARDING THIS ACHIRVEMENT. THE RESULTING
PLUTONIUM CONTAINS A LARGE PERCENTAGE OF THE 239 ISOTOPL.

C. IN ADDITION, 28 MICRUGRAMS C: PLUTONIUM*238 WERE
PREPARED THROUGH THE IRRADIATIOHN OF 200 MILLIGRAMS Of
NEPTUNIUM-837 IN THE TAMMUZ 14 REACTOR. THEN SEPARATION
OPERATIONS WERE CONDUCTED USING ANION EXCHANGE RESINS
AND THE RECOVIERY OF NEPTUNIUM-237 FOR THE PURPOSE OPF R1-
IRRADIATION. ADDITIONAL QUANTITIES OF PLUTONIUM-238 WERE
EXTRACTED FOR THE PURPOSE OF PREPARING OTHER SOURCES OF
ALPHA EMITTERS NEEDED FOR NUCLEAR INITIATOR TESTS.

WORK |S CONTINUINGS AL3O TO CONVERT PLUTONIUM

secCcRey
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COMPOUNDS RESULTING FROM THE NUCLEAR FUEL REPROCESSING
INTO METAL

3. PRODUCTION ©F NATURAL URANIUM METAL.

NATURAL URANIUM MEYAL 13 USED TO MANUFACTURE PART
OP THE REFLECTOR IN YHE IMPLOSION MECHANISM, IN ORDER TO
PRODUCU IT, A NUMBER OP RESEARCHM AND DEVELGPMENT
EXPERIMENTS WERE CONDUCTED TO ESTABLISH THR CHIMICAL
PROCEDURES POR PRODUCING URANIUM TETRAFLUGRIDE AS AN
INTERMEDIATE MATERIAL, AND THEN URANIUM METAL. DURING
THIS PERIOD, THE EQUIVALENY OF 2.2 TONS OF URANIUM
TETRAGXIDE WIRE PURIFIED AND CONVERTED INTO URANIUM
DIOXIDE, WHICH WAS USED TO PREPARE THE EQUIVALENT OF 407
KILOGRAMS OP URANIUM TETRAFLUORIDE BY USIND LABORATORY
PROCEDURES. THIS MATERIAL WAS USED TO PREPARE URANIUM
METAL IN THE SHAPE OP CYLINDRICAL BLOCKS. THI$ WAS THEN
DEVELOPED TO PREPARE THEMETAL BY MOANS OF DIRECT CASTING
IN TH& SHAPR OP DISCS SO THAT THE EQUIVALENT OP 284
KILOGRAMS QF URANIUM METAL WERE PREPARED BY USING
LABORATORY PROCIDURES ALSO.

IN THE LIOHT OF THESE RESULTS, BASIC DESIOM REPORTS
WERE DRAWN U » POR SEMI-{MDISTRIAL SYSTEMS F O R THE
PRODUCTION OP URANIUM TETKAFLUOR!OR AND URANIUM METAL.
DEYAILED DESIGNS WERE SUBMITTED AND SOME OF Tilt SYSTEMS
WERE MANUFACTURED A N D INSTYALLED. ((WEB ARE)) AWAITING
COMPLETION O F THE MANUPACTURING PROCESS A N D THE
INSTALLATION OP OTHER SYSTEMS AT THR AL-AMIL (?) PLANT. IN
ADDITION, ALL BASIC DESIGN REPORTZ POR SIMILAR SYSTEMS WERE
PREPARED AFTER SOME iMPROVEMINTI WERE MADR ON THEM,
ENTAILING THE COMPLETION OF THE DETAILED DESIONS A N D
MANUPACTURE Of THR SYSTEMS FOR THE PURPOSE OF PREPARING
THEM TO 8@ iNSTALLED IN THE AL-ATHIR PLANT,

IN ADDITION TO MIS, SUPPORT 3YSTREMS WERE PRPPARLD,
INCLUDING THE PROCRSSINO OF CHEMICAL WASTE LEFT OVER
FROM THR PRODUCTION OP THESRE MATIRIALS. MOREOVER,
REQUIREMINTS F O R QUALITY CONTROL T O EVALUATE THE
MATERIALS WHICH WER® PRODUCRD WERE COMPLETED.

4, PRODUCTION OF ENRICIHED URANIUM METAL.
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ENRICHED URANIUM 1S USED IN THE MANUFACTURE OF PARY
Of THE CORE |N THE IMPLOSION MEICHANISM. A NUMBER OF
RESRARCH AND DEVELOPMENTEXPIR!MENTS WERR CONDUCTED TO
PURIP Y AND RICOVER THE URANIUM. BASIC DISIGN REPORYS FOR
THE MANUFACTURE OF URANIUM TETRAFLUORIDE AND ENRICHED
URANIUM MIEITAL WERE DRAWN UP | N LIOMY OF THE INITIAL
EXPERIMENTS USING NATURAL URANIUM.

A NUMBEIR OP RISBARCH AND DEVELOPMEMT EXPERIMENTS
WERE CONDUCTID TO PURIFY URANIUM THROUQH CHEMICAL
MITHODS AND ESTABLISH A PLAN FOR PROCKSSES, AND DETAILED
DESIONS WERE PREPARID. THE SYZITEMS WIERE MANUFACTURRD
SOME OF WHICH ARENOW BEING INSTALLED; OTHERS ARE
AWAITING MANUFACTURL.

8. PRODUCTION OF YELLOW CERRIUM SULPHICE

YELLOW CERMUM SULPHIDE | t CONSIDERED A PREFERRED
MATERIAL FOR MANUFPACTURING TRUCIBLES POR THE MELTING
AND CASTING OP URANIUM MEBTAL. DUS 70 THE DIFFICULTY OF
OBTAINING If IN THR REQUIRED QUANTITIES, A RESEARCH AND
DEVRLOPMENT PROGRAM HAS BREN ESTABLISHED YO PRODUCE THIS
MATERIAL IN THE LABORATORY THRQUOH THE PREPARATION OF
INTERMEDIATE MATERIALS.

THROUGHOUT THIS PERIOD 10 KILOQRAMS OF YELLOW
CERIUM SULPHIDE WERE PREPARED. IT Wit 1 3R PURIFIED ONCE THE
REGUIREMENTS NBIDED FOR MANUFPACTURING THR PURIFICATION
$YSTEM ARE MIET. WORK IS CURRINTLY UNDIRWAY 10
MANUPACTURE YTHEM | N LIQHT Of YHE DETAILED AN D SASIC
DE3IIONS WHICH HAVE BIEN DRAWN Ve,

MATRRIALS PROGt AM

THE MATIRIALS PROGRAM CORMS THE BACKBONE OF THE
WORK Of THE AL-ATHIR PLANT. IT INCLUDES A STUDY OF THS
SPECIFICATIONS O F THRE MATERIAL 8 "DRE A N D APFTER IT I3
SUBJECTED 70 PRESSURE AND HEAT EXTRR:.:4S. IT ALSO INCLUVES
MEASURIMENT AND DESCRIPTION OF THIS MATERIAL. THROUGH
THR IMPLEMENTATION OP THESS MISSIONS THE FOLLOWIND

seCcRrat
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ACCOMPLISHMENTS WERE ACHIBVED:

1. QETERMINATION OF THR TECHNOLOGICAL PARAMETERS,
DETERMINATION OF THE E@UiPMENT REQUIREMENITS, aAND
IMPLEMENTATION OF CONTRACTS CONCLUDED WITH A NUMRER OF
COMPANIES W!THIN THE MATERIALS PROGRAM.

2. IMPLEMENTATION O# A NUMBER OF ACTIVITIES IN THE
FOLLOWING ARBAS:

A MELTING AND CASTIN@ OF URANIUM METAL THE RESULYS
MADZ 1T POSSIBLE TO MELT AND CAST URANIUM METAL IN THE
SHAPE OF ROD3 EACH WEIGHING 3 KILOGRAMS. THIS WAS DONE
THROUGH THE DEVRELOPMENT OF LABORATORY MELTING FURNACLS
CURRENTLY AVAILABLE. IN ADDITION, COATING RESOURCES WERE
DEVELOPED WHICH ISOLATE THE METAL FROM THE CRUCISLE
MATERIAL WHICH IS BEIN@ PRODUCED CURRENTLY. THIS I$ DONE
BY PROVIDING® A PLASMA SPRAY SYSTEM WHICH 1$ CONSIDERED
AN ADVANCED SYSTEM IN THIS FIELD.

P POWDIER TRCHNOLOQY LINE. A NUMBER OF RESEARCH AND
DEVELOPMENT EXPERIMENTS WERE CONDUCT10 TO PREPARE THE
NECESSARY CERAMIC MATERIAL FOR TH® PRODUCTION OP
CAPACITORS AND THER PROQDUCTION OF RUBBER COVERS FOR USE
IN YHE FIELD OF "CQLD SALANCED PQRESIURE" (T7) TECHNOLOGY.

C. A NUMBER OF TYPES OF PRESSURE SENSOR3 WERE PRODUCED
PROM MAMGANESE (1), PLASTICS AND QUARTZ FOR MEASURING
PRESSURE AND VARIABLES.

0. A PROORAM WAS DRAWN UP FOR THE IMPLEMEINTATION OF
A NUMSBER OP EXPERIMENTS FOR THR STUDY OF CHARACTERISTICS
OP MATERIALS WHEN THRY ARE SUBJICTED 'O PRESIURE AND
TEMPERATURE EXTREMES THROUGH TKE USE OF EXPLOSIVE [ENSES.

3. QUALITY CONTR O L INSPECTION LABCRATORIES WERE
PREPARED BY PROVIDING SEVERAL PIECES OF EQUIPMENT AND
ADVANCED SYSTEMS WHICH ARE USRD TO CHARACTERIZE METALS
AND CERAMIC MATERIALS FROM PHYsSICAL, METALURGICAL AND
MECHANICAL ASPECTS. A NUMBER OF PIRCES OF EQUIPMENT WERE
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FINISHRD AND INSTALLED, THOSE WHICH WERE IMPORTED AND
THOSE WHICH WERE TRANSPORTED FROM THE ORIGINAL S$ITR TO
THE AL-ATHIR PLANT. PERSONNEL WERE ALSO TRAINED ON THE
OPERATION OP THIS RQUIPMENT IN ORDER TO CONDUCT THE
REQUIRED TESTS AND ANALYSES.

THE FOLLOWING IS A SUMMARY QF THE ITEMS OF EQUIPMENT
AND SYSTEMS WHICH WERE RECEIVED, TRANSPORTED, INSTALLED,
PUT INTO OPERATION DUKRING THIS PERIOD:

FIRST: SOME EQUIPMENT WAS INSTALLED IN TEMPORARY
SITES, THEN DISMANTLED AND TRANSPORTED AND REINSTALLED iN
THE WORK SITES; THESE® INCLUDE:

PLASMA SPRAY SYSTIM

ELECTRONIC SCANNER AND ANALYTIC SENSORS
PLASMA CHEMICAL ANALYSIS SYSTEM

SINGLE X-RAY DIFFRACTION SYSTEM

SECOND: INSTALLATION GF SYSTEMS WHICH RECENTLY
REACHED THE PLANT SITR DIRECTLY. THESE INCLUDE:

MECHANICS/CHARACTERISTICS ((TESTIN@)) SYSTEMS
NON-DESTRUCTIVE TES7 3YSTAMS

METALLOGRAPHY SYSTEMS

ELECTRONIC ((SIC)] PIERCING SYSTEM

MODEL PREPARATION EQUIPMENT

THIRD: TRANSPORTATION OF ITEMS OF EQUIPMENT AND
SYSTEMS FROM THE AL-TUWAITHA SITE TO THE PLANT SITE AND THEN
INSTALLED AND STARYRD UM

MELTING AND CASTING FURNACE
((ONE WORD ILLEGIBLE)) FURNACE
OPTICA! COMPARATOR

POWDER X-RAY DIFFRACTION JYITEM
THERMAL ANALYSIS SYSTEMS

SUP CASTIN@ SYSTEMS

FOURTH: RECRIPT OF A SET OF EQUIPMERT WHICH If iN THR
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PROCESS OF SBING INSTALLED, AND PREPARATION OF TEMPORARY
INSTALLATION $iTES FOR OTHER SYSTEMS. THESE INCLUDE;

LARQGR COLD ISOSTATIC PRESS
SMALL COLD ISOSTATIC PRESS
SMALL HOT ISOSTATIC PRESS
PULVERISING AND 3IPTING 3YSTEMS
VAPOR COATING 3YSTEMS
DIMENSIONAL MEASURING DEVICE
SET OF SMALL FURNACES

SURFACE ANALYSIS SYSTEMS

TESTS:
1. DETONATION YRSTS

SASIC REPORTS POR DETONATION TESTS WERE DRAWN UP.
THESE ARE BEIN@ CONDUCTED AT SITE 100. THE REQUIREMENT
NELDS FOR THESE TESTS ARE BEIN@ PREPARED AND 20 DETONATION
TESTS HAVE BEEN CARRIED OUT BY USIN@ EXPLOSIVE LENSES
WHICH NAVE 81fIK PREPARED AT AL-QA'QA' GENERAL FAOILITY.
THESE TESTS ARE AIMED AT MEA3SUREMENT OF THE HOMOGENEITY
OF THE WAVE FRONT. SOME ENCOURAGIN® RESULTS WERE
ACHIEBVED [N THIS AREA. ALSO, EXPERIMENTS WERE CONDUCTED
TO TEST THR INTERNAL INITIATOR MODELS USING EXPLOSIVE LENSES.
IN ADDITION TO THAT, AN ELECTRONIC SYSTEM WAS DESI@NED,
MANUFACTURED AND CALUBRATED WHICH 8§ USYD TO MEASURE
VERY SMALL TiM& INTERVALS DURING THESE EXPERIMENTS.

2. NEUTRONIC TISTS

A LQUID SCINTILLATION SYSTEM WAS INSTALLED ANO
CALIBRAIED FOR MEBASURING WEAK NEUTRONIC YIELD, AND
MEASUREMENTS OF THE DR@GREF OF URANIUM ENRICHMENT WERE
MADIE.

A SYSTEM WAS INSTALLED AND PUT INTO OPERATION FOR
MEASURING NEUTRONS RESULTING FROM THE OXIDATION ((SIC)) OF
POLONIUM-210. ALSO THE REQUIREMENTS FOR THE DENSE PLA>MA
FOCUSING LABORATORY WERE PREPARED. WORK IS CONTINUING
WITHIN THE FRAMR WORK OF RESEARCH A/ ID DEVELOPMENT WITH
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THE GOAL OF USING IT IN YHE FUTURS EXTSRNAL INITIATOR.
3. NUCLEAR INITIATOR:

THE NUCLEAR INITIATOR FOR 7:{E MECHANISM CONSIST3 OF
TWO PRINCIPAL MATERIALS, POLONIUM-2490 AND BERYLLIUM,
SEPARATED BY A THIN GOLD COATING. WHEN THIS COATING 18
RUPTURED AS A RESULY OP THE FIRST EXPLOSION OP THE LENSES
AND TN6 SHOCK WAVE, THE NEUTRONS ARE LIBERATED THROUGH
THE INTERACTION OF THE ALPHA PARTI¢CLES EMITTED FROM 1THE
POLONIUM-210 WITH THE NUCLEUS OF THE BERYLLIUM ((ATOMS)).
THESE NEUTRONS ARE WHAT CAUSE THE INITIATION OF THE FISSION
CHAIN REACTION OF THE NUCLElI OF THE URANIUM.233. APTER THE
DESIGN CALCULATIONS WERE COMPLETED FOR S* TERMINING THE
NEUTRONS EMITTED FROM THE INITIATOR, SEVERAL DESIGNS FOR
THIS iNITIATOR WERE DRAWN UP FOR TESTING TO CHOOSE THE
IDEAL ONER. IN CONNECTION WITH THESE TESTS, TH& A SYSTEM FOR
CALIBRATING THE INITIATOR M ODEL WITHOUT NUCLEAR
COMPOKENTS WAS MANUPFACTURED AND INSTALLED. TESTS WERE
CONDUCTED WITH THE NUCLEAR COMPONENTS AND NEUTRONS
WERE OBTAINED. ALSO, THE INITIAL TESTING SYSTEM WAS
MANUPACTURED AND INSTALLED FOR MEASURING THE VELOCITY
RANGING BETWEEN 600 AND 1000 METERS Pk® SECOND, {N ORDER
TO OBTAIN THE MAXUMIM VELOCITY, A BASIC REPORYT WAS DRAWN
UPp Foe THE INITIATOR MODEL TESTS OM THE HAMMER SYSTEM FOR
WHICH THE CORNERSTONE WAS RECENILY INSTALLED.

THE FINAL TESTS FOR THE IMITIATGR Wittt BE CONDUCTED
WHEN THE LENSES AND MATERIAL FOR A MOCK CORE OF THE
MECHANISM ARE MADE.

4. PRIMARY FLASH X-RAY SYSTEM {180 KV]

APPARENT CALCULATION3 FOR FIELD EMISSION WERE MADE
AND ALSO DESIGNS WIRE DRAWN UP FOR THE CATI{ODE USED IN
THE SYSTEM, ALSO THE BASIC REPORT WAS PREPARED FOR THE
SUPPLEMENTARY SYSTEM WHICH WAS MANUFACTUREDR,INSTALLZD,
PUT INTO OPERATION AND SUCCESSFULLY TESTED. WORK IS
CONTINUING TO COMPLETE THE DESIGN AND MANUPACTURE OF

THE 600 KV SUPPLEMENTARY 3YS$TEM WHICH CANNOT BE OBTAINED
COMMERCIALLY,

SECRET
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FIRING, CONTROL AND GUIDANCE SYSTEMS:
1.  SYNCHRONIZATION AND TIMING SYSTEMS

At THE BEGINNING Of 1989 A BASIS DESIGN REPORT FOR THE
SYNCHRONIZATION AND TIMING 3YSTEM WAS DRAWN UP BFOR
PROVIDING ENBRGY FOR THE DETONATOR €ABLES WITHIN SPECIFIC
DESIGN OPTIONS. THE DESIGNS WER MADE. THE BRANCKING
C ABLE ODETONATOR SYSTEMS (2, 4, 8, 16. AN D 320 WERE
IMPLEMENTED AND BUILT IN JULY &B THE SAME YEAR. AT THE
BEGINNING OF 9990 AN ADVANCED MINIATURIZED SYSTEM
(REDUCED YEN TIMES IN WEIGHT AND S$iZE) WAS DEVELOPED FOR 32
CABLES WEIGHING UP TO 8 KILOGRAMS. IT PROVIDES THE ENERGY
WITHIN TIME VARIATIONS NOT EXCEEDING 10 NANOSECONDS. AN
INTEGRATED SYSTEM FOR FOUR DETONATION CABLES WAS
DELIVERED TO THE AL-QA'@A’' FACILITY AND ANOTHER IS BEING
USED SUCCESSEULLY IN TESTS WHICH ARC BEING CONDUCTED IN
THE PLANY. THE ABOVE WORK AMOUNTED TO A SCHOOL FROM
WHICH DESIGN CONCEPTS WEREDERIVED FGRTESTING HIGH-SPEED
MEASURING DEVICES AND SENSORS, EN ADDITION TO DESIGNS FOR
PULSE-POWER DEVICES FOR THE DENSE PLASMA FOCUS SYSTEM
AND THE MARX GENERATOR FOR GENERATIN® SUPER-HIGH
VOLTAGE PULSES IN THE FLASH X-RAY SYSTEM. THE ABOVE SYSYEMS
ARE WORKING SUCCEISFULLY NOW. NOTE THAT IT IS NOT
POSSIBLE TO OBTAIN ANY OF YHB ABOVE SYSYEMS COMMERCIALLY.

2. PULSE-POWER EQUIPMENT

PULSE-POWER EQUIPMENT WAS DESIGNED AND BUILT FOR
DENSE PLASMA FOCUS SYSTEMS, WITH SPECIFICATIONS OF 10
KILOVOLTS, 300 KILOAMPERZS, AT A TIME OF 1.1 MICROSECONDS,
AND A MARX GENERATOR FOR GENERATING SUPER-HIGH VOLTAGS
PULSES IN THE PLASH X-RAY SYSTEM, WITH SPECIFICATIONS OF 160
KILOVOLTS AND A CURRENT OF 4688 AMPERES. THESE SYSYEMS
ARE NOW OPERATING SUCCESSFULLY AND THRY ARE BEING
DEVELOPED TO SETTER SUIT REQUVIREMENTS. NOTE YHAT 1t IS NOT
POSSIBLE TO ORTAIN ANY OF THEM COMMERCIALLY.

3 CHARGING POWER EQWIPMENT.
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CHARGING POWER EQUIPMENT WAS DESIGNED AND BUILT TO B8
USED IN THR SYSTEM FOR SUPPLYIN® POWER TO THE DETONATION
CABLES. THIS RESULTED IN THE DEVELOPMINT AND DESIGN OF
MINIATURIZED POWER EQUIPMENT SYSTEM (1000 TIMES) WEIGHING
300 GRAMS AND MEETING REQUIREMENTS FOR USE. NOTE THAT IT
IS NOYT POSSIBLE TO OBTAIN THESE SYSTEMS COMMERCIALLY.

4. JUNCTION SWITCHES

IN VIEW OF THE RIGHLY SPECIALIZED APPLICATION OF THE
HIGH ENER@Y PULSE JUNCTION SWITCHES A NUMBER OF JUNCTION
SWITCHES WITH A SPARK OAP APPROACHING 200 KILOAMPERES
AND VOLTA@E OF 80 KILOVOLTS. THE DEVELOPMENT AND
MANUFACTURE OF THIS TYPE OF SWITCH MAKES UP FOR THE USE OF
OTHER SWITCHES SUCH AS THE KRYTRON, WHICH CANNOY BE
OBTAINED COMMERCIALLY.

8. CAPACITORS

CAPACITORS WERE DESIGNED AND BUILT THROUOH THE USE
OF TWO TECHNOLOGIES, HiIGH-VOLTAGE CHIP SENSORS FOR THE
SYNCHRONIZATION AND TIMING SYSTEM, AND THE CERAMIC
CAPACITORS WHICH ARC USED IN THE FLASH X-RAY SYSTEMS.
CERAMIC CAPACITORS WERE MANUFACTURED. THEB SLOW
IMPORTED CAPACITORS were CONVERTED AND TURNED INTO
HIGH-SPEED ((CAPACITORS)) AND INDUCTANCE WAS REDUCED
FROM 280 TO 13 NANOHENRYS.

ALSO, 5-NANUHENRY 48-KILOVOLT DISC CAPACITORS WERE
MANUFACTURED AND THEY WILL BE USED IN THE MARX GENERATOR
TO REACH 600 XL OYOLTS,

6.  MEASUREMENTS
THE POLLOWING WERE DESIGNED AND CARRIED QUT:

(1) SYSTEMS FOR MEASURIN@ CURRENT AND PULSE VOLTAGE OF
SYSTEMS.

(2) SYSTEMS FOR MEASURING MINUTE SEGMENTS Of TIME FOR
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DETONATION TESTS IN INTERVALS OF BETWEEN
MICROSECONDE WITH & HIGM DEGRSE OF

SRR Y - - - - - e

SEVERAL PICOSECONDS.

ANO- AND

REATHING
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SUPPORT ACTIVITIES:
1. SYSTEMS FOR DERIVING DATA,

A NUMBER (F THEIR 3YSTEMS WERE CRERATED TO SUPPORT
TESTS IN VARIOUS PARTS OF THR PLANT. THEY COVERED
PROGRAMS TO ANALYZE DATA DERIVED FROM THEORIES FOR
NEUTRGN INITIATOR TESTS AND THE LOW-NREUTRON BACKGROUND
MEASURSMENTS USING AN ANALO@ DATA BUS.

2. COMMUNICATIONS SYSTEMS WERE CREATED FOR THE
PROJECT SITES TAKING | N T O CONSIDERATION THE SPRCIAL
CHARACTERISTICS O P THE SITES AN D QUARANTEEING
COMMUNICATIONS SECURITY. THESE NETS WERE DEVELOPED
THROUGHK LOCAL EXPERTISE AND WITH PROJECT PERSONNEL. THRY
INCLUDR SWITCHBOARDS, ((FIBER-JOPTIC AND TELEPH-ONE CABLES
A N D DIGITAL COMMUNICATIONS. NOTE THAT SOME OF THE
EXPERTISE WHICH IN EMMOYED IN THB PROJECT I$ NOT AVAILABLE
IN THE COUNTRY.

3. MECHANICAL DESIONS:

DESIONS FOR MECHANICAL SYSTEME WERE CRBATED WHICH
ARE REQUIRED Y THE VARIOUS DIVISIONS O F THE PLANT T O
SUPPORT THE YRSTS AND PRODUCTION OPERATIONS. SOME OF
THESE DESIONS RTQUIRE PRECISE OPERATING TRCKNO!LOGY. THEY
INCLUDR:

DESIONS FOR MODELS OF MEUTRON INITIATORS AND DESIGNS
F O R INITIAL TESTING SYSTEMS FOR THE INITIATOR A N D THE
HAMMER, IN ADDITION 7O DESIGNS FOR THE JUNCTION SWITCHES.
4. SUPPORT ACTIVITIES FOR THE PLANT SITH:

ACTIVITIRS INCLUDED:

PROVIDING ENGINERIRING SUPPORT FOft THE
INSTALLATION AND CPERATION OF THE SERVICR SYSTEMS AND THB
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INSTALLATION OF SOME EQUIPMENT. ((LINE MISSED)) INSTALLATION
AND FURNISHING A NUMBRR OF TRAILERS.

TRANSFER TO NEW WORK SITE {(AL-ATHIR PLANT)

INLIGHT OF THE COMPLRETION OF THE FIRST PHASE OF THE AL-
ATHIR PLANT FACILITY, MOST OF THE STAFF OF THR PLANY WERK
MOVED FROM iHEIR DUTY POSTS IN AL-TUWAITHA TO THI NEW
PLANT WOQK $i78. ALSO THE EQUIPMENT, MACHINERY AND
TESTING SYSTEMS WERE MOVED AND WERK INSTALLED AND PUT
INTO OPERATION AT THE NEW $ITE TO CONTINUE IMPLEMENTATION
OFTHEACTIVITIES OF THE PLAN, THEFACILITY QF1HIS PHASE WAS
OPENED UP BY THE MINISTER OF INDUSTRY AND MILITARY
INDUSTRIALIZATION ON 7 MAY 1990, HI LOOKED OVER THE
ACCOMPLISHMENTS WHICH HAD BEEN ACHIEVED DURING THE
PERIOD. THE WORK 1S CONTINUING TO IMPLEMENY THE SECOND
PHASE OF THE FACILITY WHICH IT IS HOPED TO BE COMPLETED BY
THE END OF THIS YRAR.

(END TEXT))



