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Please  f ind  at tached  the  f i rs t  report  o f  the  s ixth  IAEA inspect ion  in
Iraq under Security Council  resolution 687 (1991).  You may deem it
appropr iate  to  t ransmit  the  report  to  the  members  o f  the  Secur i ty  Counc i l .  I
remain, o f  course , available with the Chief Inspector,  Mr. David Kay, for any
consultations you or the Council  may wish to have.

(Sig_n_ed) Hans RLIX

/ . . .



Enclosure

First report OR the sixth IAEA on-site inspection in Iraq
under Security Council resolution 687 (1991)

22-30 September 1991

#8 , lha foliowqt report it bused on a field ancqslsof  ctocurnents obtatned. phetograpnad

ar seers durhg kapactians of Iraq1 astobtlshmants visitsd h the abcth IAEA Inwectton ream.

Mm of Mb imporlant docurnbntt wefe obtaIned. ptWogro@md 01 seen durtng vlfll$  10 IWO

estabtishmsnts. Me Nucleqf  Design  Canter and Petrochemmt Three (PC-31  Headquarters.  on

23 and 24 September 1991 reSEacWsly.  The Appendix prwldes a chrOnolOQy  of OctlvltleS.

2. The documents 0btainsQ or pnotogrq3ned  by the ham arc) for the greater p0ft In

Arob~c.  and fiwe  Nx been iifnited  time for scanning. Onty a few doCumOntS  - atthpugh some

very  important ones - hsrb so tar been completely tr~nsk&d. AC!eOrdlngfy,  a tOlkw-up report

wiif  be issued after u irparuugh  analysis 01 ali the dfacummtq  mutertat removed from Iraq.

3. The Sixth @EA lf%SpWt!On  teOm obtomed CUftClUSJVO  tiW+Crb #tat @IO  &VWntmfIt  01

trnq  h a d  0 pmgmm far dnv&-4p!ng  :-In Implrrskm-m nr#;bra WW@?rL Onrl  it fclm-l

documents rinktng this pfqp3m - :‘;cx~rmm~ l Pelrochemt~Jt Thrcrcr * (e-3) - lo Iraq's MlnWv

of Industry  and Mtlltqry IndusMallzanon.  me lraqt Atomic Enwgy CofwntSston  WC) and Iraq’s

Mln~Sw  of Defenss. DOCWnOntS  were found Showing that tlw WCta Wwnt  -Om WOS

supported by brt?Od-bUsW International procur-t of&h.  Con- to Iroq’t ctalms 01

i-tavlng  or+ a paclcefut  nuclear pro,grarn.  Ihe f8(3m  found documents slK?wlng mat lrou t1orf

been working on the rev&ton of ~3 rluC!mr weapons  dmslgn  and one llnktng the IAEC to worK

on a su&ce&surfom  minslle  pqeft  . prgSurncmIy the Intendmd  %Y~vWy  system for their

nuc!ear  we3Don.



Ument  polnt~  to Iraqi succe5s  In the mcchlnlng at nucf

?r8m  nutWOi Urantum, but It is not c&car  from the dowm

wd.a unmtum for an actual expbslve uevtce,

c;“. One document links thz,  Al Qa Qua HlQ’t ExpWvss  and Propeilcsn?  FactMy  to ttr

program. Even more  tmpot-tontty, it shows c&arty thal nuclear weapsnf  d

concIuctfM  a? At Atheer - a facllth/  which Iraq clalmf to have had no nuclecrr  Con~~eetion. A

r0P-St3Cler EKCJfl SrCmS tftgt fh0 Obj6Cwe Of me Af AmWf fCX.fu~  WQS h3 d@SlQn  Ond prO&Ce

a nuclear devtce. Previous  teamf carrying  out InspecllonS  under Securtty  G3unctl reS0tutlor-i

687 conctuaBd  mat me Ai Ameer factttty was most probubly to be W for nuctwr  ~wponr

ciwqxment fxoUuction.  ntgh-exptostve  expertmsnb oncf uWc0 OrsenWy.

It should  b,s recutted.  however. that me Govment ot tfacl sW3d me38 bc2xes from
the Inspectton  team on 23 September  and has stM not returned  QII  Of me dacumdn~s
wnicn  were In them. Nofef  ay tne team on some Of thiere docunent$ lndlcols  tfmt
they c0rrkinw.l ucfdttlonat  iflk.,xrTWiur)  or1 the lroql nuclWX w6OROnS ~OQfOm.

/ **.
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0. On the bgs~s of documents seen  during  the InspWbn, lhe team belleves  thai  Iraq

COnQucfeuI  substonnal  nuclecxwaaporu-related procurement  tnxn fOrdgn 3ources.

CotOlOgues  from numerous suppllers  were f0unU al the PC-3 HeodCauOrMrs~  Mnv of them

franslated  Into Arabic.  liu~over,  txa~use of the team’s hosty eaclt ffOm  this es1abIIshment

before oelng detaned In a parklng  lot, much Infomutbn was Iosl. Altl?Ou~h  -0s lust Indlcakd

. me team oelleves  that me ~JIUCUIW~~~  In que8u0n wg) In supcxxt  01 me nuclwr  weagon9

program. If must be stressed mat m0st items will prob&/y prove to hove been Innocuous.

muWuse IlemS for which export llcencg~  were not needed  anWor which  wffe Ulrpotched

before lmposltlon  of the Unlted Natlons  trod0 em&rgo.

10. From me documents seen II II  OVMW-II  VUJI  IKQ &WV uo IIS&  of o~proved supprkrs

whose products would  rnfmt the ~ogram’s  IdcMod 8pedcloalbn8.  OfMIte tnspecnont  of

procured equipment  and maferlol haclvl)  alreajy shown thal IWTu suppled to the IAEC came

from many coun~rlot.

41. The Nom found evldenc8  thal, realwng thg! kr~soalo purct~~ng  alxoad LWJICI

athxt OutsIde  attention. me lraql  aumorlties  devised oovof expl~ for purctwsr In IhIs

conne4on. a cOunWwlds wvq of thy typoa aod mb of M awlpment required  for ths

clvlltan tectdr ‘~0s recornm~rxt~.  me 1f3ga  ti0lng mot incjlgmau9lv  f3rMWM Mmt cnn~  ty1

be used In the clvilkrn secIor. while hrghq~~~tiv  lmpwhd Item0  baorlng me  same general

dercrlptions would be used for me clQ~~ttrte nu&q weapons  program.

12. me team now3 mot MO pr~0ft30fd 0f mcrd\w nod orowl  - WP~J wm

relevunt  on-the-spot trolnlng of lrq end- w Ih@  rnanu&CkrOr. In M tote of machinery

such as kMeS ana mNlng muchlnes,  tmt @m hod wWWW beon ordered t0r the

vallUotion  o f  technltxl spoclf!~ttens  and corn@utu numWtd cOn(rOlsottwaro had

romrtlmos been obfolnod.

13. At the PC-3 Headquaners. the r~~t-n ~OWQ mdly &UKIOS 01 documents reIa!ed 10

pcoourement  for the lraql nuclear  weawns  pqrom, A tu#nber  af CXWU  ngf~~  wed by Iraq

in If3  fDrOcUr~~  aChw¶  haV0 tN0n l&t7lfluj,  0ntj It It ~paC?@d that ))rk number WI11 VOW

as further  procurement records are translated.

AdmtnlWutton  01 the nuolo~ woaponr  pogrom

f4. F r o m  t h e  documntgttOn seen  uy I I ,  Ine tegrn ~wcUCIOC~  VIOL the lrocll  fwcWJr

~~eacxWt  program was :Jwer Ihe geljeral ,x.mtror of the MrIlstW Of lNkMrY and MlillaiV

Industrl0liza~on.  with s~oclf~c  Control osslgn&  10 RX. m M0m found numerous closwa
/ . . .
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~~mnunlaSlOnf  with Ihe IAEC,  heading  and o rubhtilng Iden#tylng PC-& wnlch  mnt1rm.s

tnot  some part of Me MC ws InvoWd In Iho nucloor  w@Opons  program. In this oonnoctlon

lt $hWd b0 nored  U’MJ~ the MC co~kbOrotod  with the Iraq1  Mlnlstry of IMonso on delonsoq

retO@d  proJoCts.  The team hos Compllod a llrt of proJOc3  actlvitles to bo followed  up In fne

future.

15. me PC-3 employee llstr show that IX  Jaffor DtVa Jarfar  WI o swlor administrator for

tne program. Slmllar dOCUmenKINOn  snows that 01.  Joffor  wb) Intlmotolv  linked  to the uranium

enncnmonf  progfom. The tUJm OCCCMdlng)y  betlam that B. Jaffar had the I@od  teChnICal

and adrrunlstrotlve responslbW  tar the nucle0r  weapons program as 0 wholo - dospIt  his

repeated  cklms that no such program exIsted.

Iraq9 obstruotlng  ot Inrpooton

14. Derplto the ~uC~‘O~S  Of ttlo learn In ObMMng  wnsllhm, ckas~#od  documentatton  on

Iraq’s nuclear  w0OCQns  PrOgram,  one may never dl8aovef  tM true Wont or that program.

mts 1s dU0 p0rftv to m0 fact tha? me Iraqi authorltl~  oontlsoaMd  c~oa~ments 0ollected  on the

first In:pec;tlorr dov,  d@sphB strong  poIW$ bv th@ Iw~‘# Chl@f lnspacfor  a n d  t h e

representatlve  of m e  Unlteu NalrOns  Spedal CannWon (UMCOM).  Curhwmore. I t  was

OPVI~US  aflcn  rovtewlng  the matertal  retumed  k tha tean that some documents were mlsslng.

T)w learn Dollovos that, during  the $MMod o( nsor)y seven hwrs bWre the return ot tne

documents. th0 IfOql  OUlfKXltleJ  reVl0Wd th0m. ~ImnOldlnQ the most sendtlvm  Ones.  Alltrou&#t

mere might be oMor explanattonr. In the light of the amllnuod attempts to ooncgOl  the true

exlont of lroq’s nuclear weapons program end of some q recent aX:espandencs  relevant

io the progomme  found at one 5ltm.  the question rern0hs  open whather Iraq has given up its

nuclear we0pons osplrgt10ns.

17. On mo bosls of ma above.  it 1s c43nch~~Iod  mat ttw document8 found bv the team

Clearly d@TWrWafO  tf?ul the Government of Iraq 1~ In vboktW of SeCurl~ ~uncJl  resolutlunf

687 and 797. mlr is unawscorea  t3y mo tact t&H k3q d#OUWd  m0 Inspectors  and

contiscal8d documents whl~h had been IegrtlnxJWy a0W9Od.

18. SpOCltbd~y.  th9 fObdIng  mcsyb. not@:
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Iraq sllll  has subs!onW Iadlltlos which were part of rho Clanaebtlnm  program

and wnlch  how not beon d@dCttUk

lreq has rwnovod slgnMcant  documenrary  fnatwIoI a n d  equipment  f r o m

IdUMl@d .zlear program atma . Inctudlng soomo documentary  motutal

rwvad  shofltv before the ordval  of th. toam.

19. 1~ hag violated )ho prlvilo~o8  and Immunlttw to which  the  Inspectors wow l ntitlod:

. It CQnWaW all documonh  cdlocMU & Ma ream during the first  InspectIan

VW

. It lntwuptad  access  to th@ secxxuI  IrwpacWon  8lta boforo  the team had

complofod Ita buork.

. it 0pw O~CICA m011  0ddrwtd to the  toam’s Chht  Inwoctor  ona 10 the

UNSCOM represontativo.

/, . . .



S/23122
English
Page 8

ApponaJc

Chronology ot Team Aatlvfflar

Th6 @llOWlfYJ  IS  0 g@n@fd  Cnronology Of the actlvllle~ of the 6th IMA nuclmr Inspotion  tmm:

OltO9l22

Vltwl23

91ml23

v1lQ0l23

VfiWt23

v 1 rQw23

v1l#n3

V+tOPl23

v 1 lQVl25

Vlmw24

V~low24

crmw24

VfKRl24

v1tuvrr7

v1Kl9/20

VliW26

1OtM

OS50

1006

1315

MIQ

1430

lb23

4 63Q

1vOO

QZQQ

0620

1030

1230

1530

0344

QbQQ-
1900

Ardve MghdaU from Bahrain

Arrlvm  at first InspectIon  site - ttw Nuchar Des@  Cedar

Four  bOx@s  Of claWtad IMC docwnank towd In busement  cd N~cleur
Daslgn Centof

Hrst cteodllno for Iettlng teum dapcst stte expire8

Iraqi authorlnes  begin to revww f3ocurnenh remuvod  by teum

Of.  Jaffcx  amves aw demanda  a Ut d all document8

Swnrl deudllne given by Chlet lnapedx to Qont roleuse 01 born
axpms

mql oumorfnor  cc warn docummta  aMcIeci  bv the team us *o
Inrpaciors  pfep;rre lu Ieav*  mo taclwpr

bme ar second Inspection stfe, ma limdqumaf8  of me Petloctromlcul
mm program

truc+l  uuthorttles aefwnd  that all wrk stop and tRat the team have
Immedlatoly

Dr. Ja!for orrives and dorrwmd,  a docunm\tt and lllm. Stalemate
@mu@8

~UWIQ ~nnnuea  g0rcmmm of me totxn. a fire I# nohd on m0 top
rbor of one or me ~0 tcuget  wiWng,

Team Is releusbtl from purklng tot Q\d relunn to hoM

IAEA-Iraq1 lnvontory ad revkw of documenlo COI~OC~Od
hwn recond  Inspoctlon  rite
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om9no 0730 DOPOrt  for fhtd day of Inyprrctlor\g

9lIO9l29 0600~ Soorcn  of woro~ tar documma
0830

91109129 0930. &NJI~~I of Ihr IMCTrulnlng Cudw
r300

9!109129 1330. Soorch 0f tha h0c)or Siting  and PkMW BulMlnw
4 830

91/09/29 16300 Satxchof gToundsor  Momg l-bum
1700

OlKl9I30 1230 DomrtIroq101  B6twuh

/ . . .



S/2311f
English
Pago 10

Annex  to the first Report on the On-site InspectIon
In Iraq under Security  Council  r~olutlon  687 (1991)

22 - 30 septomber  IV91

IMPORTANT  NOTICE

This Annex b a Ctansl~lon  from Arabic of an kaql report found by the 6th
Agency lnspectlon  tom’! on Monday, 23 Se~tunbu lW4 during an lnspectlon
In cm lraql Atomic  Energy COmfTWon  bulldlng In dowtown 8Oghdad. Its title
Is

‘AI-Athlr  [AbAtheer] Plant Pmgrers Repor)
for tha pnlod 1 January IV90 to 31 May iv90

/ . . .



s/23122
English
Page 11

((ILOIN TEXT))

((COWER PAGE))
l/17

TOP SLCRET  l S ((SIC)) R~PROOUCTION
FORWORN

MINISTW  OF INOUSTRV  AND ~NDUStRlALIZATlON
PltTROCHEM!CAL  PROJICT

3
((ENO COVIR  PAO1))

((PAOI In
MINISTRY DP INDUSTRY AND INOUtTRIAllZATION

PRTROCHIMICAL  PROJRCT +

TlTlI:  AbAtHIR PLANT PROGRESS REPORT fOR THI
PtRlOD rROM  1 JANUARV  1990 TO 31 MAY 1990

PRIPARIDBY~H~ADQUAITIR~,A~A~HIRP~LAN~O~~~C~

((MOIIM OAT8  8QUlVAlINT  WRtTTRN IN LONOWANO))

((IN0 PA02 2))

((PA08  3)

THI RIPURLIC  OCIRAB

MINISTRY OP INDUSTRY AND MIllTARt  iNDUSTRIAllZATlON
Al=ATHlR PtANT

NUMllb f72SM7
OAT& 17/11/1410  ((MOSLIM  CALINDAR))
DATh 11 NOWMWR  1990

TOP SNCRWT

TO: DOCTOR NU’MAN SA’D=AL  DIN AL-MU ‘AIMI
SUBJlCT! PRoOR#SS  RIPORT

RblRRNOI  YOUR l#l’TUR NUMRIR  M/N 14 OATRD  27 MAY
1990.

W8 INCIOSI  MlRIWlTI4  A PROOR8SS RI?ORT Pan‘ THE AL*
At#lR PLANT COI  1 JANUARY 1000  TO 31 MAY IWO.

PLUASI NOTV  AN0 TAKI NICRSSARY  MIUURIS. RUOARDS.

HIKMA? NU’AIM AMlOU ((OR  JILU?))
ASSISTANT OIRICTOR  OENRRAL
9 JUNE 1WO

COPY TOt DIRECTOR ONNtRAl.  PLIASI NOT& RIOAIDS.

((UN0  PAOR 3))

/ . . .
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2/17

AOCOMPlJSWM@NT6  OP THR  ALdlHIR  ?&ANT
FOR TWI HRIOD

4 JANUARY 1990 TO 31 MAY 1990

((IN0 PA08 4))

CONTlNTS

THlORMTlOAL  CAlCUUTlON8

PROOUCTlON  Of MATRRIALS

PROOUCTIQN  Ob POLBNIUM-240
PRODUCTlON  OP PlUTONIUM
PRODWCTION  OC NATURAL  URANIUM MWTAL
PRODUCTION OP lNRlCHlD URANIUM MltAl
PRODUOTlON  OP YlUOW CIRIUM tUlPMlDR

MAT2RlAU  CROORAMS

TR%n

DlTONATlON nSTS
NMJTRONIO  l8ST
NUOLRAR  INlTlATION
NAWI X-RAY

PIRINO  SYt?OM&  CONnOL AND GUlDANCl

SYNOHltONlXATlOW  AND TIMIN@  8YSTiMS
PULSR POwI& IdMJIPMRNT
CtlAROINO  POWIR #QUIPMINT
JUNCTION SWlfCS(IS
CAPAOITOR
MlAWRIMINTS

su~~olt aonvmrs

TRANSfR  TO NUW  WORK SIT@ [Al-ATHIR  PLANV

PAOR
2

5

8

10

12

14

14

((#ND ?A08 a

/ . . .
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((PAOC  6 TO JiblO))

AL-ATtiIR  PLAN? ?ROQQCSS  REPORT FOR THE PERIOD
4 JANUARY 1000 TO 31 MAY 1999

THE 80AL 02 THR AL-ATHIR PLANT PROOQAM IS THE D6SlGN
AND MANUfACTURR Ot’t”Ha  MtCtlANlSM WHICH IS COMPOSCD  0F
TM6 POLLOWING PRINCIPAL PARTS:

NLJCLNAR INITIATOR (POLONIUM-210  M~TAO~BURYLLIU~UI)
COR6 (6NQICHUD  URANIUM MfiTAL)
ROPL66TOR  (NATURAL URANIUM METAL]
TAMPRR(HAQDKNEDlRON]
6XPlOSIvI: LLNS6S (PQfPARlD  BY Tkl6 AL-M’ 4u’ GRNCRAL

LSTAEUSHM6NT)
IELICTI?ONIC S Y S T E M S  (TRIOGEQINO, C O N T R O L  A N D

C)UIDANCII)

DURINO  THIS PERIOD A NUMI6R OP ACCOMPUStlMPNTf
WERE >%CHllVID O N  BOTt4 TH6 THLORRTICAL  A N D  PQACTICAL
~6YOl.e  IN HOtIT OP It4636 RISULTS, PRDPARATIONS  AR6 UNDLRWAY
TO UPDATB  THE BASIC DLSION OP Ttl6 MRCtlANISM (PIPTH  UPDATt]
WHICH INCLlJ~~tS  VARIQUS OPTIONS AND THI PQP7ERQED OPTiON.
?~l!Sllt  QRSULTS CAN 88 SUMMAQIYED Ad FOLlOWSx

TH6ORETlCAL  CALCULAllONtr

Ttifi THlOR6nZAL  CALC ULATIONS  AR6 AIMID AT COMINO UP
WITti DlSlONt POR THI IMPLOSION MLCWANISM. IN ORDIR TO
ACCOMPUSH THIS MISSION THtRE MUST BR A CLEAR AND PRCCISI
UND6RSlANDlNQ  OP MlJLTlPLU  ASP6CTS OP PHYSICS. THURN  ALSO
MUST RI A S6l Of INTBORAT6D CALCUUTIONS FOR CONVERTIN@
TH6 THLOQPnCAL CONClPT INTO A PRACTICAL QIAllm ?ttQ0UGtl
COMPUtA\lONS AND DCSIONS  WHICW CAN I6 APPLIED. TMtSt
INCLUUI THa POLLOWINfk

1. IN TM6 ARIA OP OINCRAI!W3  THCOQKPICAL  IQUATIONS OP
STATI, A GtlNaQAL EQUATION Of STAY6 WAS DRRIVLD  WttlCt4 UY6D
THE ‘~BARNKS”  (7) M0D6L CQR PRC$SUQl COMBlN6D  WITH TN6
THOMdS~CLRMI-DIRAC M0R6L  UNP)6R  HIGH PQISSUQ6. THIS

SIICQPT



4117

EQUATION OF STATE WAS COMPARED  WITH ANOTHOR  ANALfllCAl
E Q U A T I O N  A N D  TM1 Q1SULTS SHOWCD  T H A T  THI “BARNC3”
EQUATION CbB STAR It CLOSER TO PRACTICAL RESULTS FOR
URANIUM. THCRL IS ALSO A CORRLLATION RCTWEEN  THa T-W0
EQUATJONS IN A HIOH PRRSSURI  RCOIMR.

2 . IN THE AREA OP TMPORfTlCAl.  MODelf, A PLIANt.FLEXIIlR
BEHaVIOR  AND MODEL FOR STRESSES WlQl INflRTlD INTO THR
COMPUTATION, W M I C M  SOLVPD  TM1 ON&DIMINSIONAL
HYDRODYNAMIC t&aJATloNS.

3. IH THL APRA OP TWO~DIMINSIONAL H Y D R O D Y N A M I C
PROGRAMS, PRQQQAMS  WRQR DKVtL0PCD WHICH SOLVED TMR
TWO-DIMENSIONAL HTDRODYNAMIC L\QUATlO?JS  IN ORDER TO
TAKE INTO CONSfLLQATlQN  7HH DtVfLObMeHl 09 UlSTORflONJl
OVER A PlRlOD OP TIMI. THIS N1W POSflBr’LITY  Of’ TMR PROGRAM
W A S  RSRD I N  RXPRQWAPNtS  USING PLYINQ MR’lAL  Pl,ATRt T O
STUDY TMR tFPZCT OP RLASIIC~  AND PLRXIBILm ON TMR WAY IN
WHICH DISY3QTIONS  GQOW, AS WELL  AS THR lOFtGO  O? OTHER
RELEVANT FACTORS PRIPAQATORY  TO USIN ‘r’MR SAMI CONCaPTS
IN A STUDY OP SPHRRICAL SYSTRMS AND DRSli3N OPTIONS. THIS1
PROORAMS  WKRR  UfRD  IN AN INI~AL STUDY 07 THB stAllS!TV 09
SOMR DRSI~~N  OPIIONS l RIPARAT~RY  TO STUD\ c)p THRS SUR.J~CT
IN A MORR  DtTAllPD  MANNER. IN THE SAW AREA, A LOCAL
P R O O R A M  W A S  COMPl6RD WMICM  SOLVPlz  TM1 TWO-
DIMENSICJN~L  HYDRODYNAMIC RQOATIOM AND tOM8 lNITIA1
IFSTS WWR C O N D U C T E D  O N  I T . TRW3 ARI N O W  BllNO
COND’JCTID UdDER CONDITIONS IN WHICH THI (\5 dO6RAM’S))
CPFRCTBVBNESS  IS MORR DIFFICV” T TO CONFIRM.

4. IN THR ARRA OF COMIINID HYDROi2YNAMIGNYUTQONIC
PROGRAMS ANt’ CALCUt.ATION$, A PROORAM  WAS DRVRLOPRD
50 THAT I-T WOULD II PQ$Slbl,l  TO C?rLCULAlI  A NUMBIrt W
NLUTQONIC QIN1RAl!ONS WHICH AQR PQOOUCPD  WMIN l.ARBI
AMOUhlS  CrF RNTRQY  ARE LIBCRATRD PROM THC SYtftbdS WMOD
YOTAL 8NlROY HAD ?R#VlOUSLY 8LRN CALCULARD  W USINQ THP
SkiMe  FitOtil~A~3. wo COMPUTATlONf WORR ALSO COMPLnaD
WHICHCARRIRD  OUT TWR COMRINRD  HYDQQDYNALM1C-NRUTONIC
"ALCULATIONS. ROW PROOUAMS  U S R  A  MYDRODYNAMIG
t dO@RAM WHICH HAD ECEN WRIllEN  LOCALLY AND WHICH
ReLILD ON A WILL-KNOWN METHOD IN SOLVlNO  HYQRODYNAM:C
EQUATIONS. llY USINO 1 MZSI INTtR.QILI,TID PR03RAMMI,



V A R I O U S  CALCULATIONS  WERt CARRILD  O U T  F O R  SEVCRAL
PROPOSED SYStCK 9.

6. IN Ttit AREA OF FHt;  fLYIN PLATtS AND THtIR USC IN
INCRLASINO THI PRtSSURt  WAVU,  A STWDY OF flit CVEN SHOCK
WAVE WAS CONDUCTICD  ON THtSt PLATLS tOTH WITH A LAYER OF
CXPLoSlVES AND WlfHOUt THIS LAYtR.  THL RESULT SHOWED
GOOD AGREBMPNT  WllH SOMt Of TM8 PRACTICAL RESULTS WMICH
HAD BttN BUlLISHED POR AMUMINIWM AND ESPECIALLY IN
REGARD TO T&It FRCI!  SURfACt  MLOClTlf  AND OITAININO f13SURES
I N  THESC FLYINQ P L A T E S . THIS W A S  PRtPARATORY T O
CONDUCTINO SIMILAR STUDIES ON HOW TO US@ THE SPHERICAL
FLYINO PLATES TO ENLAROR  THt PRLSSURQ  WAVE.

6. IN THC AREA OF USINO YHlL LINfiAR  THtORV OF DISTURUANCE
TO STUDY AND CALCULAR THI GROWTH OF DISTORTIONS IN
PARTS OF THt MLCHANISM OVER A PtRlOD  Of TlMI AS WPLh A$
THP STAf6I6.6lY  OF ?Ht SPHERICAL SHOCK WAVI,  AN INITIAL
P R O G R A M  W A S  CONSTRUCTRD W H I C H  S O L V E D  THR ONE-
DlMtNSlONAL  HYDRODYNAMIC EQUATIONS; THIS PROORAM  WAS
COMBINED WITH ANOTHIR PROGRAM WHICH UStD THt LINEAR
DISTURBANCE THEORY EQUATlONS.  fOMt TtSTS WERt PtRFORMEB
ON THlS PQOORAM  TO CONFIRM IT-3  VALIDITY. THtSt TESTS
INOICATCD  THt pRf$tNCM  O F  SOMR  DlFFlCULfltS  A T  THP
BEOINNING, I1uT THOSI WtUl OVtRCOMR FOLLOWINO
CObJCLNTRATlO  EFFORTS. WORK If NOW UNDEAWAY  TO DLVELOP
THIS PROORAM.

7. I N  TM! A R L A  O f  MOLSCUlAR D Y N A M I C S ,  A  ONE-
DIMEN~OQNAL  COMPUTATION  W A S  DPvO~OPCD  AS A N  ~N~TAIL
PHASP AND 19 IS CURRENTLY ElINO APl’tIID TO CARRY OUT SOMt
PRESSURI  AND TEMPERAfUR CALCULATION% TO CONFIRM ITS
VALIcJlTY.

6. IN T)de  ARIA o f  RISII~RGHING  TH~ LITERATURE, A  NUMDCR
(\OF  A R T I C L E S ) )  O F  SPLCIFIC IMPORTANCR  WERE  I D E N T I F I E D ,
THEORETICAL UNDERSTANDINO OF THt SUULCT WAS INCREASED
THROUGH PXHAUdTlVB  STUDY AND A NUMBRR OF YHlt SCltNTIFIC
C O M P U T A T I O N 3  ‘WERL tifI[CTLD WHIGH lUOVtD THR W O R K
AHLAD, SUCH AS THP  H’fORO~YNAMIC PUOGRAM,  WHICH SOLVFD
THE ONE-UIM~SIONAL HYQROQYNAMIC LWATIONS  Will-!
RADIATION TRANSBORY AS WLLC AS THY NIUYRONIC PROGRAM

SfCR5T
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’ “HICW SOLVlD THC NBUTRON TRANSPORT CQUATION  THROUGH
TI:.’ MONK CARLO METHOD> THISl PROGRAMS WLRR COMPLCTKD
AN0 YHCY WERI  INSERTED INTO THI COMPUTER. CONCENTRATLD
ATTEMPTS ARC NOW UNOLRWI  Y 10 RUN THEM IN PREPARATION TO
TESTINQ TNLM AND D@VLLOPIhQ  TH@M  IN TH@ DlRGCTlON WHICH
W O U L D  H E L P  MOVl T)Pe TtlEOREl6CAL W O R K  FORWARD  ANO
FACIL6TAlL THE ANSWERINQ OF A NUMBER OF OUPSTI JNS.

9. THI ‘T3RUlCAL  UNDtRSTANDlNQ  WAS Ul6lIZED AND THt
C O M P U T A T I O N  W A S  USlD W H I C H  HAD OLLN PRLVIOUSLY
CONSTRUCTEO TO UPDATE THE aAS6C REPORT. THIS INCLUDED
HYDROUYNAMIC  A N D  COMBlN6!D  HYDRObYNAM6C~N~UTRON6C
CALCULATIONS  W H I C H  USR fHf LA’ILST THCO#OT6CAL
INFORMATION AVAlLAllE RLOARDINC  EQUATION OF STATE.

PRODUCTION OF MATERIAL:

1 PRODUCTION OF POl.ONIUM-210
P O L O N I U M - 2 1 0  I S  CONSIDCR~~D  ONP O F  THI B A S I C

COMPONENTS FOR MANUFAC lr)RtNO  THE NUCLEAR INITlATOR. IN
ORDllR TO PQODUCI  IT. A NUMBER OF RnlARCH  tXPtRlMLNTS
WCRI CONDUCnD AND DOvLLc)PRD  IN ORDtR 10 CSTABLISH A
PLAN FOR THR CHDMlCAl.  PROCbSSLS  rn PUODUCII  IT THROUGH
IRRAOlAflNO  llSMUTH I N  THt NUCLCAR RIACTOR A N D  T H E N
CXTRACTING AND PURlFYlNG THE i 3LONJUM  AND PRLClPlTAK 17
LLCCTRICALLY IN ORDLR TO PRfiPARB THU POLONIUM-210 SOURCES.
THROUOHOUT T H I S  PERIOD  A  CAMPA6QN  W A S  CONRUCTtO
W H I C H  INCLUDRD THE IARADIATION  OF 1 4 . 8 6  KILOQRAMS  O?
BlSMUlH AND OlTAlNlNO SIX MiLLlGRAMS OF POLONIUM. SOME
OF IT WAS USED TO CONDUCT RESRARCH  AND DEVELOPMENT
EXPLRIMBNTS,  A N Q  SOMI O F  IT WA3 U31P T O  PRlPARiD  FIVS
SOURCES OF POLONIUM-Z+0  IN QUANTlTlIS OF llLTWRGN 1.28 AND
0.0&J MlLllORAMS IV ELLCCROPLATINQ  lr ONTO 0010 IN A NlTRlC
AND HYOROFLUORIC  ACID MLDIUM,  IN ORDER TO CARRY OUT THt
NUCLEAR INITIATOR TESTS ANQ MLASURLMINTS.

1. PRODUGTION OC PLUTONIUM
TliR NLND FOR THR PRODUCTION OF PtUTONIUM  CALLS FOR

THC PREPARATION OF SOURCCS  OF ALPHA zMITTER$ TO SUPPORT
INlTlATOR  1LSTS AND IHL NECESSARY  MEASUREMENTS. IN ORDER
TO PRODlJCd  PtUTONIUM,  TH1 FOLlOWINQ  WAS CARRllR OUT:
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A. THI lMttCMLNtA7lON  OF BASIC OPtRATIONS  PRtCtDCD  Tblt
START Ob WORK CAMPAIGNS TO RCPROCaSS  SPENT NUCLEAR PUIL
INCLUDINO 7HL fROCLSS OF REMOVINQ HIGHLY RADlOAGTlVL
WASIC, HOT (WORD lLL!!QIBlI) LNGINeLRINB TESTING c-‘F THE
RADIO-CHEMICAL LABORATORY UNIT SYSTEMS WHiCH ARE U. fD TO
TREAt TM6 SPENT NUCLEAR FUEL. IN ADDITION, THE RADIOACTIVE
WAS7l WHlCH ACCUMULATLD I N  THI RADIO~CHEMICAL
LAIORATORIfiS  AND WHICH WAS PROCESSED IN TllIc RADlOACflVI
WASM PROC~SSINQ  STATION WAS RCMOVEU.  THIS WORK IS A
PROCEDURE WHICH IS 8ElNG CARRIED OU7 FOR ?#C FIRS7 TIME.

B. THR RtpROCLSSINO  OF lRAQl  NUCLEAR FURL ELCMENT  (Eld-07)
MAtdJFACTURLD LOCALLY AND IRRADIATED IN TM@ TAMMUZ  14
((JULY 14)) MACTOW.  THIS RCSULTED IN THI S#CARATION OF 510
MILLIGRAMS  OP ?LUTBNIUM, AND WORK If NOW UNDERWAY 70
IMplEMENT A CAMpAfGN TO PROCESS ANOTHER IRAQ NUCLEAR
FUEL ELIMtNT IRRADI.~TED FOR 60 DAYS INSTBAD alp THR 22 DAYS
OF IRRADIATION FOR TM1 FIRST ELEMENT.  SO FAR* 760 MILLIORAMS
Op ClU7ONlUM  HAVE  QCEN S E P A R A T E D  A S  A  WlfUll  Wb IilR
PROCOSSING  OF 12 FULL RODS FROM THIS LLBMENT.

THI PROCKSSINO  Ob THIS TYPE Of PURL IS RPINO DONR FOR
THI FIRST TIMR RRCAUSR IT I f  MANUFACfURRD L O C A L L Y .
MORLOVRP. TH) R A W  M A T E R I A L  W H I C H  GORS  IN76 I T S
MANUpACfURR,  URANIUM DIQXIDL, IS DERIVED FROM lRAQJ RAW
PHOfpHA7U.  A SPtClAL  REPORT WAS SUlMHltD TO THE PROJtCT
HtADQlJAR7ERS  REGARDINO  THIS ACHIRVEMENT.  THR RRSULTINO
PLUTONlUlW CONTAINS A LARGR PeRCeNTAGE OF THR 239 lSO7Opfi.

C. IN ADDITION, 26 MICRuORAMS  0:~ PLUTONIUM*238 WERE
PREPARID THROUOH THI IRRADIATIOtJ Op 2 0 0  MILLIGRAMS O f
NEPTUNIUM-837 IN THE TAMMUZ 14 REACTOR. THEN SlPARATlON
OPLRATIONS WtRI CONDUCTBD  USING3 4NlON RXCHANGI RESINS
AND THI RICOVRRY OF NIPTUNIUM-237  FOR T#R PURPOSR  OP Rf-
IRRADIATION. ADDITIONAL QUANTITICS  0) pLUTONIUM~238 WtRL
EXTRACTED FOR THR PURPO$E  Or PAlPARING OTtdtR  SOURCCS  01
ALPHA EMITTERS NLtDLD FOR NUCreAR INITOAIQR  TESTS.

WORN IS CONTINUING8 ALSO TO CONVERT  Pl.UTONlUM
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COMPOUNDS RESULTIN pROM TIIS NUCLIAR FULO REPROCOSSINQ
INTQ METAL

3. PRODUCTION OP NATURAL URANIUM MCfAl.

NATURAL URANIUM MC?AL  13; USED TO MANUFACTURL PAR7
OP THI REFLECTOR IN THR IMPfOSION MQCMANISM.  IN ORQLR TO
P R O D U C U  I T ,  A  NUMIUR O P  RISRARCH  A N D  DIVELGPMLNT
EXPERIMENTS WtRP CONDUCTS0  TO RSTADLISH  PHI CHZMICAL
PROC@DUR&S POR PRODUCINO  URANIUM T?TRAFLUORIDO  AS AN
INTERMEDIATE MATtRIAL, AND THRN URANIUM MITAL DURING
7HIS P E R I O D ,  YHI ~QUIVAOINT O F  23 T O N S  OP U R A N I U M
TETRAOXIDR WIRR CURIPIMD  AND CONVlRTRD  INTO URANIUM
DIOXIDR.  WHICH WAS USlD 18 PRRPARP THI #OUlVAitNT OF 407
KILOORAMS OP URANIUM TRTRAFl4ORlDI  UY USING LABORATORY
PROCEDURlS.  THIS MATIBIA& WAS USID 10 PRtPARL URANIUM
MB7AL  IN THI SHAPI OP CYLINDRICAL DLOCKS.  7HlJ WAS THEN
DRVRLQPRD  TO PlURPARR  THI M#TAl BY MOANS O? DIRECT CAS’IINQ
IN  THI S#Abl O P  D I S C S  S O  T H A T  THI fQUlVAllNT O P  2114
KILOQRAMS (OP U R A N I U M  MUAL WIRN PRI?ARED BY U S I N G
LAIORATORY PROCRDURRS  AUO.

tN THR  IJOWl  OP TttRSR RRSULT3,  BASIC  D~tlOH  REPORTS
~68~ DRAWN U P  POR S~MI-INDISTRIA~  wmrus F O R  THY
PRODUCTION OP URANIUM TRlkAPbUORtDI  AND URANIUM MCfAL.
DETAILRD DRSIONS WIRl SUDMITTTLD  AND SOML OF Tilt SYSRMS
WERI  MANUFACTURRD A N D  INSYALlRD.  ((WI ARR)) AWAIYINQ
COMPl.@TlON O F  Tbllr MANUCACTURINO  PROCllSS A N D  THR
INSIAlLATlOW OP OTHRR  3YtTRMS  AT YHI AL-AMIL I?) PLANT. IN
ADDIVIOH,  ALL 8ATlC  DRSIQN RRCOR’TS  POR SIMILAR SYSTEMS WfRE
PRtPARlD  APTIR SOMR IMIROVIMINTS  WIRfl MADR  ON THEM,
ENTAtLtNO THlD COMRR7lW  OC THR DRYAILRD  DlflONS A N D
MANUFACTURR Of TM@ SVmMS  FOR THR PURPOSR  OP PRRPARING
THEM TO Ip ONSTAURD IN 'IWO AbA7HIR PLANT.

IN ADDI7lOH TO MIS, SUPPORT SYSTRMS  WtRt PRPPARLD,
tNCltJDtW0 THI PROCRSSINO OF CHRMICAL  WASTI LlPT OVER
F R O M  TH8 PRODUCftON  O P  THRfl MARRIALS. MOREOVER,
REOUIRIMINYS F O R  QUALITY CONTROk T O  PVALUA7I  THR
MATERIALS WHICH WRRR  PRODUCRD WORR  COMPLf7Ef.I.

4. PRODUG7lON  OF INRiCHRD  URANtUM  MaTAL.

fECRQ7
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ENRlCHlD 3RAWIUM  IS UStD IN 7HI h:ANUfACIURR  6f PAP7
O f  WI Co@4 I N  THI IMPtOSION MICHANISM.  A  NUMBER Qf
Rl!SlARCH  AND DIVULOIMIN7OXPLR9MRNlS  WLRe CONDUCTED TO
PURlf Y AND RICOVPR 7HI URANIUM. IASIC DSSlO# RlPOR7J FOR
WI MANUfACtURl  Or URANIUM 7llRA~LUORlDl  AND ENWICHLD
U R A N I U M  METAL  werr DUWN  UP I N  ~OBIY or Tne INITIAL
CX?lRlMtN7S  USINQ NATURAL URANIUM.

A NUMILR OP RIZMARCH AND DPV8LOPMINT  tXPIRIMCNTS
WIRI CONDUCTID TO PURIFY URANIUM 7HROUOH CHEMICAL
MPTHOD8  AND IISTARblSH A PLAN FOR PROCPSSBS,  AND OtTAILED
DRSIQNS WIRP PRRPARID.  THI SYglllMt  WlRl MANUPACTURlD
SOMR Or W H I C H  ARI N O W  BllNO INSTALLID;  OTHIRS  A R E
AWAl7lNO MANUFACTURP.

0. PRODUCTION O? Y8LlOW CRRIUM ~UlPHIOI

YRLLOW CIRIUM SULP~IDI  I t  CONSIDIRID  A  PRtFtRRCD
MATIRbAl  fOR MANUPACTURINO  ~RUGIURS  FOR TW@ MILTINO
AND CASTINO OP URANIUM METAL DUlt 70 THI DlPClCUL7Y  0)
OBTAININB If IN 7HI RllQIJlRlD  QUAN7llllt,  A RRStiARCH  AND
DIVRLOPMINTPROQltAM  HAS Bl#N I$lABLISHID?O  PRODUCO lHlS
MATORIAL I N  THI LAIORAtORY 7HROUOH  7HI PRllCARATlON  OF
lNTlQMlDlA7l MARRIAU.

l’llROUQHO4JT THIS P#RlOD 10 Klh08RAMt  86 YlLLOW
CXRIUM SULPHIDI WlRl PRLPARID.  IT Wlk 1 II PURICIRD ONCE THK
REQUlRRMRN73 NRlDOD FOR MANUPACTUR1600  T#R PURIFICATION
8YSRM AR@ #UT. W O R K  I S  CURRIIN7LY  UNDIRWAY TO
MANlJtACTURl THIRll I N  lIQ#T  O f  ?HI D8TAILID A N D  IASIC
DtSl0N8 WHICH HAVl B3iRN  DRAWN U,.

MATRRIAl.8 MOOi AM

TIM MARRIAIJ PROQRAM CORMS THI lACK8ONll Or THE
WORK Of  THI AL-ATHIR  PLANV. I T  INCLUDIS A  S T U D Y  Or IHI
SPlCIFICA7IONS  O F  TM MARRIAL 8 -“)Rli  A N D  APIER IT If
SUIJOC7ID 70 PRISSURI AND tlIA7 IXTRRI:~~.  I7 ALSO INClU3tf
MIASURPMINT  A N D  D#$CRlPflON  OP THIS MA7IRIAL.  TtlROU@H
THR IMPLIMINTA7ION OP THIS1 MISSIONS THE POLLOWINB
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ACCOMPLISHMENTS WERii  ACHISVLD,

1. 3nCRMINATlON  OF TM0 TICtlhOlOGICAL  PARAMCTERS,
D E T E R M I N A T I O N  O F  T H E  EQUiPMeN R2QUIRCMENiS,  Aivij
IMPLEMINTATION  OF CONTRACTS CONCLUDLD WITH A NUMlrER  Of
COMPANIES W:THIN THE MARRIALS  OROORAM.

2. IMPLLMCNTATION  OI A  NUMBER O F  AcTlVlTlCS I N  T H E
FOLLOWING ARtAS:

A. MBLTING AND CASTlNO OF URANIUM METAL THO RESULYS
MADI If POSSIBl.8  TO MELT AND CAST URANIUM METAL IN THE
SHAPB OF ROD3 CACH WCIQHING 0 KILOGRAMS. THIS WAS DONE
THROUQH THE DLVPLOPMLNT OF LABORATORY  MELTING FURNACLS
CURRENTLY AVAILAILI.  IN ADDITION, COATINO  RLSOURCES WLRg
PCVELOPCD  W H I C H  ISOLATI THP Ml!TAl F R O M  THC CRUCIOLI
MATERIAL WHtCH IS BEING PRODUCED CURRENTLY. THIS 19 DONE
BY PROVIDINO  A PLASMA SPRAY SYSTEM WHICH If CONSIDERED
AN ADVANCED SYSTEM IN THIS FIELD.

P POWDHR llECHNOlOOY LINR.  A NUMllR OF RESEARCH AND
DeVkLOPMCNT  RXPERIMENTS WERl CONDUCT10 TO PREPARP TH1
NECESSARY CERAMIC MATERIAL FOR THR CRODUCTlON op
CAPACITORS AND THI PPOOUCTlON  OF RUBBER  COVERS FOR USE
IN THE FllLD OF “Cc)10  8ALANCCD PRtSSURI”  (7) TECHNOLOGY.

C. A NUMBlR OF TYPtS OP PRCYSUR5  SENSOR3 WCRl PRODUCED
PROM MANGANRSP (?), PLASTICS AND QUARTZ FOR MRASURINB
PRESSURL  AND VARIAILRS.

0. A PROORAM WAS DRAWN UP FOR THL IMPLEMfNTATlON  OF
A NUMlRR OP @XPERlMtNf$ FOR THR STUDY OF CHARACTERISTICS
O P  MATERIALS WHLN THMY  AR@ SUBJRCTlD ‘0 PReS3URr A N D
TCMPERATURP  RXTREMCS  THROUGH TKI USR OF IXPLOSIVII  LENSES.

3. QUAUTY C O N T R O L  INSPBCTION  LAEORATORILS  WERI
PRLPARED  BY PROVIDINO  SEVLRAL PI%CES OF lOUlPMENT AND
4DVANCI.D SYSTHMS WHICH ARI USED TO CHARACTfRIIl  METALS
AN0 CERAMIC M&SERIALS FROM PHYSICAL, MB-TALUROICAL  AND
MLCHANICAL ASPECTS.  A NUMBER OF PICCLS  OF EQUIPMENT WERE

Sl!CRLT
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FiNlSH#D AND INSTALLED, THOSE WHICH WERE IMPORTED AND
THOSI WHtCH WERE TRANSPORTED FROM THC ORIOINAL SITI TO
Tll# AL~ATHIR PLANT. PERSONNEL WEffE ALSO TRAINID ON THI
OPIRATION  Oi TMIS IQlJIPMtNT I N  ORDER T O  C O N D U C T  TM
REQUIRID TZSfS AND ANALYSES.

TtlI FOLLOWINO IS A SUMMARY O? THL ITEMS OF EQUIPMENT
AND SY3fLMS WHICH WeRC  RECEIVED, TRANSPORTED, INSTALLED,
PUT INYO OPERATiOt4 DUkiNO  THIS PERIOD:

FIRST: SOMC  fBUiPMtN1  WAS INSTALLRD IN TEMPORARY
SlTeS, THCN DISMANTLLD  AND TRANSPORTED AND REINSTALLED IN
THE WORK SiT63; THESC INCLUDE:

PLASMA SPRAY SYSTIM
. ELlCTRONlC SCANNRR AND ANALYTIC SENSORS
. PUSMA CHIMICAL ANALYSIS SYSTEM

SINOU X-RAY DlFfRACTlON  SYSTEM

SECOND: INSTALLATION QP SYST#MS WHICH RECENTLY
REACHED THE PLANT SITR DIRCCTLY. lHLS# INCLUDE:

. MECI4ANICSICHARACTERiSTlC~  ((-TESliNO)J  SYSTEMS
NON-DRSTRUCTiVC  TES7 3YfT!Mr
METAblOORAPHY SYSTPW

. 8LICTRONiC ((SIC)] PitRCiNO SYZTEM

. MODlL PRIPARATION  LOUiPMtNT

T H I R D :  TRANSPORTATlON  or ITeMS O F  EQUIPMLNT A N D
SYSYEMS FROM THI AL-TUWAITHA JIVE  TO THP PLANT SITi AND THEN
INSTALLLD AND STARnD Uh

. MILTlNG AND CASTING PURNACR

. ((ON@  WORD ILLEOiUE))p  CWNACL

. OPTlCA’ COMPARATOR

. POWDLR Y-RAY DIPFRACTION  3YSTIM

. THERMAL ANALYSIS SYSTEMS

. SUP CAS7lNQ  SYSTEMS

FOURTHx  RBCEIPT OF A SLT OC BOUlPMENT  WHICH If 6N THR
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PROCESS O? BLINO INSTALLED, AND PRCPARATlON OF TEMPORARY
INSTALLATION 3ln3  FOR OTHER SYSTIMS, THESC  INCLUDE;

LAROR COLD ISOSTATIC PRESS
SMAU COLD ISOtfATlC  PRESt
SMALL HOT ISCSTATIC PRIISS
PUhVlRlSIHO  AND SIFTIN@ SYSTIMS
VAPOR COAllNO lY3YtMf
DIMENflONAL  MEASURINO  DEVICL
SET Qf SMAU  FURNACES
SURFACE ANALYSIS SYSTEMS

TESYS:

1. DIYONATION TtSTS

@ASIC RIPORTS fOR OITONATION TESTS WERE DRAWN UP.
THE$L ARE EElNO CONDUCTED AT SlTll 100.  THE RBWIREMENT
NELDS FOR TH11SU  TBSTS ARE BEINO PREPARED AND 20 06TONATION
TESTS HAVI BEEN CARRIED OUT BY USINO EXPLOSIVI  lENSE3
WHICN HAVR BlRN PREPARED AT AL.QA’QA CIMERAL FAOILITY.
THESE TESTS ARE AIMED AT MEASUREMLNT OI THI HOMOOCNEITY
OF THE WAVII FRONT. SOMI LNCOURAOINO  RESULTS  WERE
ACHllVlD  IN YHIS AREA. AlSO. lXPCRlMRNTt  WERO  CfJNDUCJED
TO TEST THU INTERNAL INITIATOR MODtLS  USINQ LXPLOSIVL LENSES.
IN ADDlTtON TO THAT, AN ELk!CTRONlC SYSTTM WAS DESiQNED,
MANUFACTURED AND CALlLRATED WHICH 1s USYD TO MEASURE
VERY SMALL TIMI INTERVALS DURINO THESI EXPtRIMENiS.

2. NEUTRONIC TltTj

A LIeUID tCINnLLATlBN  SY$TRH WAS INnALLBD AN0
CALIIRAZID fOR MEASURINO  W E A K  NfUTItONIC  YILLD,  A N D
MLASURLMRNTS OF THL DlORUR  OF URANIUM ENRICHMENT WCRU
MADE.

A SYST’@M WAS INSTALLED AND PUT INTO OPERATION FOR
MEASURl?dG  NIUTRCNS RESULTINO FROM THI OXlDATlON ((SIC)) 3F
POLONIUM-210. Al30 THE RRQUIREMENTS FOR THE DENSb PLAaMA
FOCUSINO LABORATOUY  WERE PRPPARIB.  WORK 15 CONTlNUlNO
WITHIN THI fRAMR WORK Of Rl!SEARCH A: !D DIVELOPMENT  WITH



S E R E T

YHC GOAL OF USING IT IN THC FUTURI  EXTSRNAL INI?IATQR.

3. NUCLEAR INITIATOR:

THE NUCLEAR INITIATOR FOR flit MECHANISM CONSIST3 OF
TWO PRINCIPAL MATERIALS, POLONIUM~210  AND BERYLLIUM,
SLPARAT%D BY A THIN GOLD COATING. wHeN THIS COATING 13
RUPTURED AS A RlSlJLT OP THE FIRST CXPLOSION  OP THE LENSES
AND TN6 SHOCK WAVE, THE NEUTRONS ARE LllCRATED THROlrGH
THE INTERACTION OF THC ALPHA PARTIC’LES 6MITTED FROM 7HE
POlONIUM~llO  WITH THE NUCLEUS OF THE OERYLLIUM ((ATOMS)).
THESE NEUTRONS ARE WHAT CAUSE THE INITIATION OF YHC FISSION
CHAIN RBACYION  oP THI NUCLEI OP THE URANlUM*Zf3.  APTER THE
DESIGN CALCULATIONS WER6 COMPLETED FOR 3’ TERMINING  THE
NEUTRONS EMITTED FROM THE INITIAlOR, $@VERAL  D&SIGhS FOR
THIS iNlTlATOR WERE DRAWN UP FOR TESTING TO CHOOSE THE
IDEAL ONI. IN CONNECTION WITH THESE TESTS, TH6 A SYSTEM FOR
CALIRRATINO THI INIYIATOR M O D E L  Wl?HOUT N U C L E A R
COMPO)\‘ENTS  WAS MANUPACTURED  AND INSTALLED. 11375 WERB
CONDUCTEL)  WITH THR NUCLEAR COMPONENTS AND NEUIRONS
WERI OBTAINKD. AUO, T H E  INITlAL TESTING S Y S T E M  W A S
MANUPACTURID  AND lNS7ALLtD FOR MEASURINQ  THE VELOCITY
RANGING UTWREN 600 AND 1000 METERS PIR SECOND, IN ORDER
TO OBlAIN THE MAXUMIM VELOCITY, A BASIC RLPOR? WAS DRAWN
UP Foe THE INITIATOR MODEL TESTS 0~ THE HAMMER sYsw+4 FOR
WHICH TH6 CORNERSToN@ WAS RLCENiLY INSTALlED.

Ttifl PINAL TESTS FOR THI INiTlAYGR  WILL BE CONDUCTED
WHEN THt 16NSOS  AND MATERIAL FOR A MOCK CORE OF THE
MECHANISM ARE MADE.

4. PRIMARY FLASH X-RAY SYSTLM ;IrSO KV)

APPARENT CALCULATION3 FOR FIELD EMlSSlr)N  WCRE  MADE
AND Al.30 OESl6iNf WIRE DRAWN LIP FOR THS CATiJODE USED IN
THP SYSTIM. AU0 THE BASIC REPORT WAS PREPARED FOR THL
SUPPLEMENTARY SYSTEM WHICH WAS MANUFACTURCD,lNSTALLED>
PU? INTO OPERATION AND SUCCESSFULLY TESTED. WORK IS
CONTlNUlNO TO COMPLETE THE DESIGN AND MANUPACTURE Or:
THE 600 KV SUPPLEMENTARY SYSTiM WHICH CANNOT BE OBTAINED
CCIMMEPCIA~  LY.

/ .



At YHC BEOINNINOI  Of 19E19 A BASIS %)PSl6N REPORT FOR fH
SYNCHRONIZAYION  AND TlMlN6  SY$‘peM  WAS DRAWN UP fQ
PROVlDlNO  ENERQY FOR YHE DETONATOR CABLES WITHIN SPECIFIC
DSSIOM O P T I O N S .  THE Dl!SlONQ WER MAD@. THE BRANCHIN
C A B L E  DEYONAYOR  S!‘SYEMB (2s 4 ,  8, l&c A N D  32: WERB
IMPLEMENYED  AND BUkY IN JULY QP THE SAME YEAR. AT YHB
BtQlNNlNO  O F  9 9 9 0  A N  A D V A N C E D  MINIAYWRIZED  SlSYEM
(REDUCED YEN YIMES IN WEICWY  AND Sla) WAS DEVELOPED FOR 32
CABfES WBICHING UP TO 6 KILOORAMS.  IT PROVIDES THE ENEROY
WITHIN TIMI VARIATIONS NOT EXCEEDINO  10 NANOSECONDS. AN
I N T E G R A T E D  SYSTEM  F O R  F O U R  DEYONAYlON  C A B L E S  WAS
DELIVERED TO Y-HE  AbQA’QA FACIlJYY AND ANOYHER IS BEIN
USED SUCCESSFUL%Y  IN YZSYS WHICH ARC BEINO CONDUCTED IN
THE Pl,ANY.  YHI ABOVE WORK AMOUNYED TO A SCHOOL FROM
WHICH DESl8N CONCEPTS WEREDERIVED fOR?ESYlNO  HIQH-BPEED
MEASURING DEVICES AND SINSOPS, EN ADDIYION TO DESIGN3 fOR
PUUE-POWER DEVICES FOR THI DlLNSll  PUSMA FOCUS SYSYEM
A N D  YHR M A R X  G E N E R A T O R  F O R  OENtRATlNQ  SUPER=HIOH
VOLTAOC  PUUW IN YHR FlASH X4.AY SYSYBM.  YHL ABOVB SYSYEMS
AR8 WORKIN SUCCRSSFUUI  N O W .  NOTR T H A T  I T  I S  N O T
POSSIBLB TO OBTAIN ANY OF YHB ABOVE SYSYEMS COMMERCIALLY.

2. FULSE~POWER  EQUIPMENT

PUUE+OWER  EWIPMENY WAS DESIONED AND BUltT FOR
DENSB WASMA  FOCUS SYSYBMS, WlYH SPECIFiCAYiONS OF f0
KILOVOLYS,  SOR KILOAMPBRES,  AT A YlMR  OF 1.1 MICROBECONDS,
AND A MARX CENIRATOR FOR OBNERAYINQ SUPER-HIQH  VOLYA6E
PULSE2 IN YHR  fLASH X-RAY SYSYEM, WIYII SPECIFICATIONS OF 160
KILOVOLYS  AND A CURRENT OF 1408 AMPERES. YHESB SYSYEMS
ARE N O W  OPBRAYINCB  SUCCES$FULLY A N D  TINY A R E  5ElNO
DCVEkOPED  TO BBYYBO!  SUIT REQUlREMENYBe  NQYB Y-HAY  It IS NOT
POSSISU TO OBtAllN ANY OF YHEM COMMIRClAlLY.

3. CHARQINO  POWER CPPIIPMLNY.

/ *..



NO POWBR EBIUIPMENT WAS DE
YHI SYSTEM FOR SUPPLYINQ PO

TH:t R:ESUlYRD IN THE DIVElclPi$4E~Y AND
MINIAYU~ICCD  POWER EEWIPMENY  SYSTEM (lOOtI YlMCS
500 GRAMS  AND MBYYINQ  REQUIREMENTS CO3 USE. N
IS ND? POSSIBlaE  TO OBTAIN THESE SYSTEMS COMMERGIALLY.

1. JUNCYlON  SWiYCHES

IN VMW OF THE Hl0Ht.Y SPLCIALIZED  APPLlCATlON  OF THE!
HIGH ENEROY  PULSE JUNCPION  SWITCHES A NUMBER OF JUNCTION
SWITCHES WITH A SPARK OAP APPROACHINO  ZOO KILOAMPERES
AND VOMAOE OF BR KILOVOLTS. YHE OEVELOPMENY  AND
MANUFACYURE  OF THIS TYPE OF SWIYCH  MAKBB  UP FOR THE USE OF
OTHER SWITCHES SUCH AS THE KRTYRON,  WHICH CANNOY BE
OBTAINED COMMERCIAlsLY.

5. CAPACITORS

CAOACflORS  WERE DESIONCD  AND BUILT THROUQH THI USI
OF TWO YECHNOL00lBB,  HIOH-VOMAOB CHIP SENtORS FOR THE
SYNCHRONIZAYION  AND YIMINB SPrSYEM,  AND Y#l CERAMIC
CAPACITORS WHICH ARC USED IN YHI FlASH XaAY SYSYEMS.
eLRAMlC CAPACITORS WERE MANUFACTURED. YHI SLOW
1MPORYED  CAPACITORS WCRlL CONVERTED AND NRNPD  INTO
HIOH-SPHD ((CAPACIYOR~  AND INDUCTANCE WAS REDUCED
FROM PI0 tD 13 NANOHENRYS.

ALSO,  BdANOHENRY  ~KILOVOM  DISC CAPACITORS WERE
MANUFACTURED AND YHBV  WILL BE USED IN THE MARX GENERATOR
TO RRACH  600 ?W-OVOLn,

‘IWL  HHLOWINO  WCRl DllSlONlD AND CARRIID QUTI

111 SYSTliMS  POR MIA%JRlNQ  CURRINT AND PULSE VOLTAGE OF
smM&

(2) WWWS POP MIASURING  MINUYE  SEOMENYS Of YIME FOR

3RCRYY
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SECRET

SUPIbRY ACTlVlTl~S:

1. 3YtRM% FOR DIRIVINO  DATA,

A NUMBU W THLSt SYSTLMS WRI CRRATID TO SUPPORT
lESYS I N  V A R I O U S  PART3 OF fll8 P L A N T . TlllY c0v0lu0
PROGRAMS TO ANAhY73  DATA DERIVED FROM YHlORllS  FOR
NEUYRON INITIATOR TESTS AND THE LOW=NEUYRON  BACKGROUND
MRWUREMENTS USIN@ AN ANALOQ DATA BUS.

2. C O M M U N I C A T I O N 8  SYSTEMI  WIRE CRRAYRD  F O R  VHR
mOJ0CY SIYU tAKIN@ I N T O  CONt106RAYlON  YHR SPUCIAL
CHARACI’ERISYICS  O P  T H E  SITIS A N D  OUARANTEEINO
COMMUNlCAllONt  JRCURITY. THISI NETS WERE DMLOPED
JHROUUH LOCAL EXPIRYlSR AND WlYH PROJECT PRRSONNEL  THPY
INCLUDR SWlYCHCOARDS,  ((FlMR*J)OPTlC AND TWLRPH-INI  CABlU
A N D  DIOIYAL COMMUNICATIOWS.  NOYI YHA1 SOMl  OF THl
CXPCRYISI WHICH IN OMF’LOYED  IN YHI PROJECT IS NOT AVAILABLB
IN THI COUNYRY.

3. MOCHANICAL DESlONSz

DRSIONS  POR M%tfAt’dlCAL  tY$YIM$ WIRM CRlAY@D  WHICH
ARI RltcMllRRD  UY THR VARlOUt DIVltlON8 O F  IHI PIAN? T O
SUPPORT  IHU YMTS  AND PRODUGYlON  OFRRAYIONS.  SOME OF
THISI D@SlONS RIQlJIRd PRPCISM  OPRRAYlNO YRCHNOl.OOY. THIY
INCLUDk

DU!QNSfOR MODIW OP HIUYRON INlYlAYORt AND OLSIONS
F O R  IN!YlAl RSriNO SYSYEMS FOR TM8 INmAYOR A N D  TM!
HAMMHR, IN ADDltlBN  ?O OlSlGNS rc)R  TM9 JUNCif\OY SWITCH=

4. SUPPCJRT  AGTlVlTl~  FOR WI Pt.Ud’? WTVt

ACYlVlYlU INCLUDPD:

PROVIRIHO CNOINIIRINQ 3UPPOm POR VIII
IWTALUTION AM0 QfRRATION OC THI SCRVlnCR  SYSTRW AND THR

/.. .



IN$TALLATION OP SOhlL  IBQUIPMENT.  ((LINE MISSED)) INSTALLATION
AND FURNISHINO A NUMBIR 6b TRAILERS.

TRANSFCR  TO NBW WORK SlTl! (AL~ATHIR PLANT)

IN Ll0Hf OF THE COMPLEHQN OF TH$ FIRST PHASE OF THE AL=
ATHIP PLANT FACILITY, MOST 09 ?#I6 STAFF OF THa PLANT W6Rli
MOVED FROM IHEiR DUTY POSTS IN Al-TUWAITtlA  TO THP N6W
PLANT WOQK S!?B. ALSO THE CBUIPMtNT,  MACHINERY AN3
TESTING+  SYSTEMS WtRR MOV6D AND BELRL INSTALLED AND PUT
INTO OPERATlOM  AT THE NEW SIT6 TO CUNTiNUE IMPCEMbii’4TATlON
OF THe AC~l~~T1GS  OF THO PLAN, TM FACILITY Of 1 HIS P)dASC  WAS
OPENED UP BY THE MINISTER OF INDUSTRY AND MILITARY
INUUSTRIAMATION  O N  7 M A Y  1 9 9 0 , HI LOOKED  OVSR THE
ACCQMPllSHMieNTS WH:CH HAD BEEN ACHWFD DURINO THB
PERIOD. THC WORK IS CONTlNUlNO TO IMPLSMENF THE S6C3ND
PHASE 81: fHt FACILITY WHICH IT IS HOPeD  TO 86 COMPLLfPO;,  BY
THL 6ND OF THIS YSAR.


