
E d l /Pad w. M9dhMn, cnnq?lsdl
Prqllmftry Pad w. Mndkun, cmp /s11



LA--1 1981 -M

DE91 007294

TlflEF

W.D. Shnftfro

P. W.}hwdksm

,,..o,,~, .,, ;’, ‘,, ,lt)?A1.lff’ ~JaflfJ<.i” J,’.’,l)r)r’1, . “.. $, .1..1 .., , JL, ,,- -,- :, Lo: Awl+ :Ut”umtb”.” t!:!ih

1.0d : # :, b)” , I .d. ● ., :14 r, , , ,
—.

ABOUT THIS REPORT
This official electronic version was created by scanning 
the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov




CONTENTS

1.IN’I”RODUL?TN)N***be9#9**99*.**.#**,*9.#9**09,..,*,,##*#e*#.4,,*.,.,,*#*#*0#*e*#***O**O***#*#9*oe##**#.*.0*9*e*90#*0##**.**09*1
A. overview*..,,...,.*.*,****,,.,,,..,..*******..,.,.,,,,****,.....,**,,,,*#***#**o.*be..*...***.*...*.....*...**..0*...***.9..00..1
M.SettingandAslumplions,.,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,.,,,,,,.,,,..,,,.,,,.,,,.,,,.,,.,,.,,,.,,,.,.,..,,,,.,,..,.2

1.Threat*●99~*99~.89*999999*90*~*.*.**999ea990900. oo. ***9e480*** 09*ooea* **4*999 *99** ..*99.e*99e ..eeee9a *.*9* 9999* ee. *9*** **9**. 2
2. FacilitiesDescriptionb●*99********O#*ee####ee***#o**e.#9###*e****.*....*Oe*****8*..8...e.,,*..#*.***.*.....#***.#*.*2

11.SYSTEM REQUIREMENTS AND INSTALLATION ●****9***8.009.***W*******9.**00*#9#e***e*e9****2
$A. ● ystcmRcquircmcnts●.*..*.....t............,...............,,,...............,...6.,..,.,...,.....,0.-,-.,,,. 2

l?.Installation●*0*.,##*,,e*#..*...,.*e**##**.***,*,,,.o,,,,*,*.,4,e,.”,.,*o,*o*,,,,,,,,..,o..O,*,,*,,,,..,,.*...O.,.,,,,,0****,.,.2
1. fnshvlkdionona Ihwd Disk● . *,#***,e*a,oooe,*e.,*,do***#*a,ee,,,#,,,#O,*#,*e#.,d.,*,.*,***OF**,,***,*,**,,***2
2. Installationona FloppyDisk9o**e##**aO****eo***eoe**oa*e****#*e*#e*o**e#**e*9*9*,0*,**9*e**o*****###**o.***3
3. F“ilcsSuppiicdwithTI1lEF9.,*.ee...**0**,o,*..*do.,.,**●9*..**O,,..’,,**......*.,.,,,,*,..,.*,*..,,,,**,9,*,*.3

Ill, STARTfN(; TfllEFJ”#..,.,*,,,,,,*,..#,,,,#,,,,,,,,,,,,d,##,#,,,,#,,**e,,,,,,*e,,,,,,,,,,,,,.,,,,,,,,,.,,,,,,,,,,,,,,,*4*,,,,3
IV. KUNNIN(; T}IIEF ,...0...0.,,,.,,........,,.*,...,**..*.*.....,,,,,**...*..*,...,.,,,*..*,...,.,.*,.*oo.#.e,...*,,,**9#9*,*,4

A. options............................... .................................. ...,...,e....,e..,.,,....,...,..,,d.- 4
IL Mayingthe(iaw..,.,...,.,.,.,.,,..,,,.,,,,....,,,.,,,,,..,...,,,....,,.,,,,.,,.,,...,.,,,,,,,,,.,,,,,,,.,,..,,,.,,,,,,,.6

V, ADDIN(; OR CfIAN(;lN(; SCENARIOSe#*a*a9*eeoe*0*90***#9*a**9*1d**0*9**9****S**9**9***9*,*,,,.e,,a##*9#*8
VI. ARCIIIVINC DATA FILES ●9.#s*0*e**o*#90000***9*.*,●,,,,,,,....,*,,,*,,,.,,,,,.,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,13

A. Input DataFiles.,*#,.*,***o**,,,,*.,,,,,,,,,,,..,,”,,,,”,,,,,.”,,00,eeooa****,,4aeDO***,,,,,*#,**#**,,e*,,.,,,,,,d*##O13
R. output DataFilm. ●*****o*,,,*#e*#9***#*00***#*,,m*e*aee,,,,,,,,.,,,of****,**,,,,.deas99*o***#.,#..##9e.*#*Oe,*,.,,,*###o

~’ff.OUTPUT FILE FORMAT
i3

oew***n##*#o*9*woeoe9**e,**o●90**tHoe*#e#9##9*#9*###o***9****9*0**0699*****0**,*,9.*0*14

I ‘,

——— — —. —.—



I

THIEF

Version1.O

AN INTERACTIVESIMULATION OF
NUCLEAR MATERIALSSAFEGUARDSAND SECURITY

by

W. D. !hmbro ml P. W, I lcnrikscn

l’hisistimcrsmnml fi~r[hcptotitiy~uf~lllll; anintcnictivcshnuhukti~l~f
safcgu;mtsml .sccmi[yal o nlJclcarf;wility.‘1’hcprogrampuisIhc userin Ihc
pmi[ionof an imidcr fryingto SICOIspcci:dnttclcarnmcrinl fromn f;wili[ . ‘l”hc

[prO fillll runsm Il]hf IJ(;Conlpnlib!cmicruconlpu[cmwi[h ;I mininlulno M(IK d
!RA, f, tin1!(;A or VGA graphicscm!, andprcfcrublyucolormonitor.

1.INTRODUCTION

“1”!1ll;l; I’;MYin~cr;wlivv~illjl~ [h;II sinnll;~[cfIIIC;cl;uionshipsbcIwccnphysic;tlprokx”ii(m
ml mnfcmlsconfrd m! ;l~”min[nhilityfM(~&A) clcmcms. ‘1”1Ilf{l: docsM by pl;wingIhL*
p!;~ycrin the role(}( [hcintidcr trying10SIC;IIspcci;llmwlcw nul[cri;~ls(SNAI) fr(m~;I fxil”
ily. “1’?Icuscrm;ty;tlso[;~kctm Ihc ;dc or ;I f;lcili[ydesigner.sctlingUpu Inodclf;~~”ility10
mtrrof;Inc~i$lingor pl;mncdfndcm processingpkm. ‘I”hccompurcrpl:tysthefncilily. ‘1’tw
physicdlI:tyolllt]f IIlc pl;ffll,pf[~cssdcl;fils,physlc;dpr{~lcclionprcc;lulfl)f}s,;Ifltlhl(.&A
clcfncfllsfn;ly ;111k fnodificd wilhin ccrl;lin constr;linls. ‘IIIc fumrc t~fIhc imidcr mfi I%*
mldtficd hy controllinghi<nccct~10inform;ltionnhOIIIthepl;Imnml[k flow of nuvlm
fn;f[cri;llsml even[hc[hicf’sphysic;fl;fcxcssI~Jvnrit)lfsp:lrls(}f Ilw pl;IIII ;II v;lrii)lfs tif]~uxtti
Ihc thy.



IL Scffing and Assumptions

1.7“/mw/. III TIIIEF thelhrca[isa lantcm Ioyccwhodesiresto rcmovcsignificant
f{ilill~(t[~ts of nuclearmaterialfromthep ant,To o this,thethief will notresortto violence,

hulwill uscmy otheravenueto stealSNM, ‘IIc thief hasaccessto at Icastsomearcmof the
phnt wherenuclearnmcrids arcproccsscdtmdalsomm haveaccessto informmionabout
[hcpl:mt’smiitcrials:iccowttingsystcm.‘Ilc thief’sphy~icaiml informationMXCSScanbe
v;wid m sirnuiatcdifferentgroupsof employees,Forcxarnplc,thethief muybcallowed
;Icucssto spcciflcbuildingsin theidimtor to rmybuildingin theplant;thethief’sknowledge
of m;ltcrialsaccountingreports,publishedc:wh~ccountingperiod,andthecumulativedata
on Ihc accountingsystcm”spcrformwwcmayalsobcrcstrictcd,Limiting accessincrcmcsthe
pr(dxdjiiilyof dctccIionif Ihc thiefumricson$InyWli(Jfl in a mstrictcdhui!ding.“!Mchours
[hu;hicfcanbcin theplantcanalsohclimited,Actionsoutsideof nor-ml workinghoursdso
incrcnsctheprobabilityof cictcction.

2. F(/cili/ics Dcscrip(im. IIc phm facility isdc.scribdin 7111EFon threedifferent
Icvcls.‘[he higbcsticvcl dcxribcs thepi~nt’samttngcmcntof fcnccdcndosurcsandbuild-
ings,“l”hcthic(’snmvcmentsart”tr;~ckcdin tcnnsof hispositionwith regardto theseenclo-
suresor buildings.‘IIIC I;mdclisprc.scntlylimitedtoonecnclosurcandIwo buildings.

“1’hcsecondICVCIindicates[hcproccsscsin enchbuilding.The processesarcdcsigrtatcd
hy symboisthmindimc thepipes,rcnc[ors,mixers,separators,etc. For ncompletelistof the
possiblepansof thepiantsccSectionV. ‘1’?Icpartsarcnumberedfor convenientrcfcrcncc.

“i-hcfil)iil lcvciof dcmilde.scribesIhr ;utributesof theuser-definedpointsthroughoutthe
fx.ili[y. A thief actswilh rcfcrcncc10dicscpoints,The pointsarcuniquelynumberedand
im”ludctticphysic[libmim in lhcfncilltyandthepartsof theplant[hroughwhichtheSNM
flows.Forexampleeachpwtionof thet’cncchasn number;if thethief wantsto throwsome
SNXI over thefcncc,011:usermustspecifythe partof the fcncc over which it wili be thrown.
Othernun;hcrldpointsincludethe locationin a processstreamwherematerialcn[crsa
n];ttcrialsbaltinccarm (MBA) ml theportalsthroughthecnciosurcsandbuildings.Such
pointsmighthaveinstrumausto measureconccntrmionandflow for accountingpurposes,or
ii dctccturt~ indicatetheprcscnccof radioactivematerialor unusualamountsof metal.A
III:Ip of Ihccnclosurciil]d buildingswith thepartsnumberedis includedin SectionIV.

A, SyMcmRcquiremenls

●[”l([[![:runson !IIM PC compatiblecomputerswith at Icast640 Kbytesof mcmcry. An
I{(;A or VGA graphicscardisalsorequired,The programrunsunderPC-D(XJor MS-DOS
vcr~ion2,() m Iatcr,A mathcoprocessorchip isnotrcqui~, but will be usedif it isavail=
ddc, “l”fIIM’ is bcsIrunfroma harddisk, I{owcvcr,if can‘Wrunfmm a highdensity
5 1/4 in. floppydiskor eithera high.or Iow.density3 1/2 in. floppydisk.

IL Irvdnllation

1./tLfftJ/kJtkmon u I{{mfflisk, Createa dirccto on yourharddiskto holdthe‘lIIIEF
7pr~)gramm! itsdamfiles.Next copyall of thefiles romthedistributiondisk intothis

dirwmq. “II(1[{[:will alwayskwk in thecurrentdefaultdirectoryfor its inputfi]cs.11will
:~i~(~wvc it: ot]tputfiles to thisdirccmry.YOIIwc nowrc;dy u) runII ll[iF.



2.Inmdluiionona /;loppyDisk, Copyall of thefileson[hcdisttl uliondiskto the
floppydisk.THIEF assumesthatthefloppydiskwith theprogramandthedatawi~~he in the
com utcr’sdcfitultdrive.The floppydiskmustbcrIhigh-density5 1/4 in. disk,NI[n$~lensity
3 !//’ in.disk,or a high”dcnsity3 1/2 in. disk.

~, ~“i(e~$llpp~iedWjI~Tfl/1.”/;, “JWO IypCS of files mc supplid on {he“I”lill{l;4istribulion
disk.Fllcswith theextension.EXE containthecxccutablcw&. Fileswith thecx[cnsion
.DA’f’containrheinputdatafor a samplescatririo.Whenit isrun,THIW; producesa lhird
file rypcwith dw extension.PRN. This file, anASCII textfk that isLotus 1-2-3 compmiblc,
conttiinstheou[putdataTHIEFexpectsallof thesefilesto bcin thedcfitdt driveanddircc-
Imy whenit runs.

“#ostatt“HWT, firs~makerhcdrive anddirectorycontainingthe“11{1111:f’tics[hcdefault
dr .C anddirectoryb ty “ngcd\thlef <ret>. Next typethief <ret>. Youwill seea

Wtide scrccn.Follow t e kcdom m thescrtxmunti!yougcI 10‘~e Main Menu, asshown
below.

7HI EF

I)nput or edit e scanar)o (f?rchlueold
flkhiue or retricwe an old scenorlo
*)U(l THIEF (ftrchlua output fir$t)
~\~~Me O)utput

ctlo\ce: ---

scenarios first)

{)ptioo 1,describedin Scc[ionV, ;dluws youm createyourown“1”)IIEF .sccttarioby
echtin thesupplied.vccrtarioor cn[:ring itcompletelyncw fitcili[ytlcscription,‘I”hischoice

Iwill c angcthepresentscenario,sofirst whivc it (cttoiccA) if you wishto saveit. Siiving
the stitndardsccn:wioishighlyrccommcrtdcdthefirst time youattcmp[10changeit bcc:Iuw

/’
it Mcwn Jctcandwili bcu,sefulfor rcfcnnwcIu[cr,This itrchivingscenariosoplioniscx-
plamed urtherin SectionVI,

The R optionrunsthe‘I”}IIKFprogram.‘l”hisisexplainedin SectionIV. Running“Iltllll:
will dcs[ro thecxistin outputfile, w}kh containstheresultsfrom thepreviousplayingof

[thegwne. Jscchoice(1, dcscribcdin Scc!imtW, to sitvcanexistingoutputfile for httcr
cvalutuionc

‘i’hefinal choice,0, cxI\$‘lsf1ll!l;,

PfacIicalNote: Type [hcsingleICIICrpmx.dingtheclosingparcnthcsi$to :ILXCSS[hii[
option. Subsquentmenuchokesarcactivatedin thesmc way.



IV. RUNNINGTHIEF

A.Options

By sc!cctingtheR optionfromthemainmenu,theuserwill seethemainTHIEF scrccn
ii~ follows. If thescenarioischnngcd,themain‘IIIIEF .scrccnwill changeto reflectthencw
sc”cn;lrio.

THIEF

S)tart M)aps Day:
P)ause/restart Description Hour:
C)ommand action clock R)ate
E)rase window T)hief profile
o)u~t F)acility status

Thief’s location: Enclosure- OuHding-

Cached in Building 1: Cached in Enclosure 1:
Coched in Bujlding 2:

Carried by Thief: SNM-Shieldlng-

Total Stolen:
Dluerted thjs perjod from MBII 1:
Oiuerted this period from MBFI2:

This smcn liststhemmilablcoptionsml keepsscorefor thegameby reportingthegame
timeandtheamountof SNM dwcrtcd,stolen,cachedin variouslocations,or heldby the
Ihicf.“l”hcareajust belowtheday ml hourdisplaysmessagessuchM thearrivalanddcpar-
[urcofvchidcs or if thegamehasbeen“pau.scd.”’Ilc display:Ilsoshowsthecurrentposition
of thethief.All otherinformationdisplayedduringthegameis shownon a seriesof windows
th:it“popup”againstthi~b;ickground,

DcforcstartingthegameIhe usershouldlookthroughthevariousoptionsto gaina fed
for thermurcof thesccnmio.I“hcthief maytakenoactionsuntil thegamestarts.Startingthe
g:II?Wt~~sp@ ~ windowgivingtheMC&A informationfor themostrtxcnt accountin

[purwdIf thethlcf hasaccessto thisinformation.A similarwindowwill bedisplayedt c day
uftcreachaccountingperiodends,The playerwill alsobeinformedwhena vehicleentersor
IC;IVCSthefacility.

“I”hcfunctionsof thevariousoptionson themainmenuarcshownin Table L Amplificto
tionof themorecomplictucdoptionsis providedbelow.
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Table L Main ScreenOptims

option

S)tart
..................... .............

P)ause/restart
—.—-........-.--—.—

~)ommnnd

E)rose

Q)ult
..— .-———.... .. . ..

M)a Ps
..—-....- . . . . —...—

l))escrlpt Ion
.. .. . . .-

clock fl)ete
,...——----.....—--—. -

T)~lefprofile
———..—-.—..——
F)aclllty status

Description

Startsagame
. .... . . ... .... .................. . ... . . ...... ... . . .................. ..... ............. ....... -
Togglesbctwcmpausingml runninggwcc

——.——...—. . ... . ...........-—-....-.. —-—.— -. .............. . .

Commandstic thic([operformanaction
-—-—.—.—-—...—-—.-.-.—— ..-—— —--——.—.--—--- .
ErasestopmostwindowfromIhcsmxn

-...——.——- .-....-..-—.-. .—----- .-. --...--. ...—--..-....-—-------------------

Quitsppmc,butasksfor conflation
—— ——. .-— ---- ..-—.—.----———--.. -— ----- ... . . - .

.

Displaysmapsof EnclosureI andBuildingsI and2
--— ..-—.- .-—- —.—— ——..———..—.- . .- . —. . _ . .

Dcscribcspoints,instrumcntsodetectors,am!mapsymbols
—-—.—-—-..-—-.—--. ...-—.—-—— ... . ..... . . .. .. . -

Allows choiceof gameclockrate
——.—-— .,. .. ........ ....—--....-..—. . -.

Displaysthieftime,building,andinformationaccess
.- ——...-—-..——-- .-—.-..... . .

DispLIysfacility invcmorydiffcrcnccandschcdulcsfor facilily vchiclctraffic

The C)ommand optiondirectstheactionof thethiefat thecommandof theuserby
displayinga menushowingtheoptionsandthetwo lettercodeto activatetheoption,“I”iibic 1!

liststheavailableactionsandthecodesto accessthem.

Table 11.ThiefCodesandActions

Code Action

MO Move throughPortal
.- .- ,-—- —-—.__ ————— .-— .. -—-

LO LoadSNM or Shielding
—-—..———,-..-.——--——--. -—-.— .....—-—--—-.---— .-. ... ... ...

UN UnloadSNM or Shielding

BR Breacha Barrier
.---. —-... ...... ,.......-—..-.- .— ...... .. .—— .....-.-—-...-----------------,.-.. ... . .. ... . ..

T}i “1’hrowSNM overa Fence
-—.--—-- ....... ............. . . ...... -—-..—.—-...”— -...-- .......... .. .. ....... ...... ............. ....... .. . .. .

UT UseUtility line (asconduitfor removingSNM)
. ...-.—.. ....... . ................... . .... .. ............... .. ......... .. . . . .. ,.

VI{ I.oadSNM on a Vchic]c



(i

‘lshcDdescriptionoptionprovidesdetailedinfonmuionaboutthepoints,instruments,
detectors,andmapsymbolsusedin thegwne.Pointsitndmapsymbolsfiredefinedby num-
ber,while instrumentsanddetectorsaredefinedby name.Listsof thew.namesandnumbers
iiit includedin SectionV. After specifyingthedesirednumberor nitme,theprogramwill
showa screenwith all pertinentinformationaboutthatlocationor machine,suchasthe
inflow andoutflowof SNM, or thesafeguardsat thatspot.

At anyof thepromptsderivingfromthecommandmenutheusermayenterM, D, T, or
F to accesstheMap, Description,Thief Profile,or FacilityStatusoptionsfromthemain
menu.Theseoptionsopena secondwindowon thescreen.Mapsfor theenclosureitndthe
buildingsmay beviewedwith theM option,butthebuildingandenclosuremapsfor the
cxamp!escenarioare includedin thismanuitlfor handyreference.All actionsin thegameitre
[itken with referenceto it specificpointin thefacility, for examplepoint22,thepor?itlinto
[heenclosure.Seefigures1,2, and3 below.

The clockR)ateoptionitllowsyouto specifyhowfasttimepassesin thegame, You
mightwantto settheclocktorunquicklyat nightandon weekendsif thethief isonly al-
lowedto be in thefitcilityduringnormalworkinghoursduringtheweek.At othertimesyou
nli~htwanttheclockto runslowly.

1!.Playing the Game

The goalof thegameis to stealenoughSNM from thefacility to createan improvised
nucleardevice(bomb).For thegamethisamountis setat 5 kg.The simulationstartswith the
thiefoutsidethefacility (enclosureOandbuildingO).The firstactionthattheusercantake
uponstartingthegameis to moveintotheenclosure,butnotintooneof thebuildings,The
firstcommandscreenrequirestheuserto answerenclosure1,buildingO,andportal22, if the
examplescenariois used.The nextactionis upto theuser,bothbuildingsmaybeentered,or
thethief maytry to breachthewalls,althoughthat is heavy-handed.After thatthethiefcan
movein andoutof thebuildingsandpick upandmoveshieldingor SNM. Keepthemaps,
Figure. 1,2, and3, hitdy becauseall actionsaremadewith referenceto them.Changing
sccnurimwill chimgetheavailableoptions,The thief’sprimaryfictionsareto divertvitrious
amountsof SNM from theprocess1inesandget it outof thefacility.To do sorequires
cunning.Taking toomuchat oncemakesit likely thattheportalmonitorswill catchthethief.
‘rakingtoo Iittlc makesit probablethattherepeatedactionswill becomeobviousto someone
elsein theplantandthethief will becaught.Decidinghowmuchto takeis upto thethief.

! 2 3 4 5 0,,,,,.,.....,,...,,.,,,,. ........................... ...,0,.......,..00,..,,., . .,0.....,..0.,

:
:~24
:
:
:?2
:
::
:

—a

:
:
:
: !9

C325

20
29

Illdg-1

@--

Im IIldg.2

L 29+ —,

:
::?
:
:
:
:8
:.:
:
:9
o:
: 10
::.

t2: : 11
::
i 12:i 10 !7 16 :: Is f4 !3...,,,,,,,, .,,,,,,..,,,., ..OF.,...,,,.,,,,,,,,,,.,.,,,,,., ,..,,,,.,...,,,,....,,. ,,.,..,.,,,:

Figure 1, Enclosureand building miip for thecxampicSccnilrio.
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Figure2, Processmapfor building1 in theexamplescenario.
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Figure3, Processmapfor building2 in theexamplescenario.



V. ADDINGORCHANGINGSCENARIOS

An examplescenarioisprovidedwith thegame,Creatinganentirelynewscenarioor
chnngingtheprovidedscenariois optional.(OptionI undertheThief Main Menu.)

Perhapsthemostdifficult taskassociatedwiih THIEF iscreatinga newscenariobecause
a Iiirgeamountof informationis necessarytodefineiI scenarioandsomedegreeof abstrac-
tionis necessaryto putreal facility informationintotheprogram,The scenarioinputmodule
facilitatesthisprocessby promptingtheuser in a logicalway fbr therequiredinformation.
The followingscreenisdisplayedwhentheinputoptionis selected.

THIEFSCENflRIO GENERflTOR

O)efine scenario U)iew scenario

(l)uit

OptionO allowstheusertodefinea newscenarioor editanexistingscenario.Both
optionsfollow thesamebasicformat. The useris presentedwith a seriesof itemsfor which
thecharacteristicscanbechangedor left at thedefaultvalue,whichis in parentheses.

OptionU allowstheuserto view theportionsof thecurrentscenario.Any changesmade
duringa sessionwill be savedto thecurrentinputdatafiles.Therefore,it is importantto
archivefilesasdescribedin SectionVI to preventtheirdestruction.

Option Q quitsto themainmenu,

In theO)efine scenario optionit is logicalto firstenterthecharacteristicsof the
detectorsandinstruments,followedby theenclosurestructurewith itspointlabels,andthen
theprocessdetailswith theirpointlabels.An instrumentmustbedefinedbeforeit is installed
in thefacility; followingthescreensin orderwill accomplishthisautomatically.Oncethe
pointlabelshavebeendefined,thecharacteristicsof eachpointcanbeentered.Thiscanbe
followedby thesafeguardsystemfeatures,thevehicleschedules,andthethiefaccesscharac-
teristics,Instrumentsarecharacterizedin termsof theirrandomandsystematicor biaserrors.
Detectorsaregivena minimumandmaximumprobabilityof detectionalongwith a sensitiv-
ity. The sensitivitylimit correspondsto theamountof materialthatwill givethemaximum
detectionprobability.The responsebetweenzeromaterialandtheamountequalto the
sensitivityis assumedto belinear.In general,astheuserisqueriedfor information,the
currentvalueis shown,usuallyin parentheses.Pressinga returnwill reenterthedefault
numericalvalue,buttext strings,suchasbuildinglabels,mustbereente~dandfollowedby a
returnto preventtotalchaos.

Practical note:At someplacesin thisoptiontypingq will allow you toquit thatoption.Be
surenotto typein q at anyoptionin whicha textstringis thedesiredresponse.Typing q
will substituteq for thenameof theinstrument.Oncethenameof theinstrumentisentered,
THIEF will promptfor thesystematicerrorandrandomerror.Entera numberif youwantto
changethedefault.

You will encounterthefollowingitemsif youchoosethecompletescenariooption,

Instruments. Firstdefinethenumberof instrumentsin thefacility, thendefineeachtype
of instrument,Tcn differenttypesmay bespecified(six are includedin fheexample),iind
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youcanspecifyotherkindsof instruments,or specifymorethanoncof any kind, find ch;mgc
thecharacteristicsto maketheinstrumentsdifferent.The null instrumentis number1. ‘l”his
couldbeusedif you waIItno instrumentw a certainplacein thefwili[y, howeverinstru-
mentscanbeinsertedat anytime.A chemistryinstrument(anychemicalarwlysisim[ru-
ment)is number2. .Annda (nondestructiveassay)instrumentis number3. I“hcfourthis ;m
ms(massspectroscopy)instrument.The fifth instmmentis hibellcdcount for itcmcounler.it
countsthenumberof itemspassingthroughthefacility.The sixthtypeof instrumentis
labelledflow for flow ratemeter.

Detectors.This portionof theprogramallowsyouto specifythetypesof detectors
allowedin thefaci!ity.Five detectorsareavailablein thegame,for thefollowingqwmtitics:
radiation,metal,eyeball(a humandetector),breach,andmotion.In wwhcmc thegmncwill
askfor thesensitivity,theminimumdetectionprobability,andthemaximumdetection
probability(numbersbetweenOand 1) for eachdetector.

Facility. This sectionletsyouspecifythenumberof buildingsandtheir locationon the
boardusedin the game.Choosethenumberof buildings,1or 2, andthelocation.The loca-
tionis specifiedby therow andcolumnnumbers,Oto 7, asshownin Figure4. “i’hecoordi-
natesdesignatethscenterof thebuilding.The optionthenasksfor furtherinformationon fhc
facility, i.e. thew:IIIs,fences,andplantprocesses.To fill in thephysicnlmnp,you must
decideon therow numberandcolumnnumberfromFigure4, andthesymbolnunlbcrfrom
Figure5 andthepointnumberfor theitcm. You decidethepointnumber.In theplant
processessection,youwill fill in infomlationon theProcessMap throughtherow, column,
andsymbolnumbers,andthepointnumbers.Thesequestionsarerepeatedfor building2 if it
is in thefacility.

o 1 23 4 5 6 7
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5

6

7

Figure4, Sampiegridfor placingbuildingsiin(l hwricrs (m [hc i)l;lying surwn.
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?dcscrfblnsPWlionsoflhcdhy bra fJCWsmwio,
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~J~inl[Ja{a.~ ga~ will promptyoufm thepointnumberw a ~ mt\~JiI ‘1”~~Fcify a
point on the gametxwd,typein Ihc numberof Ihc poinl.suchas 1,7?ICSCpointswiilhave
drcady hccndcfhwdb?youinpreviousstcp~discus.wdabove,ThegwncisnowIookin fof

!dmsconccming[hcpoints.It firs[asksfm huilaingdai nation(f)fm rebuilding, 1.w ).
1 ;.cnit asksfor flow ra[cin k~day.conccnuwionin kh g, inventoryin kg, andthefrwion
of mvamwy change(a numberbctwccn0 and 1).

Safeguard. T?Kgamewill askfirs; h Ik nurrdw of accountin~@ods (the nwe
xcoun[ing periods. dIC more difficult if will bc to wtcak OUI a large amountof SNM), then
whcdwrof not[heIwo manruleisineffect(thismans thatwmxonebesidesthethtcfwill bc
in all areasoftheplantrJall !imcs),anddwn fw thenumberof MBA*s.Then it asks fw Ihc
poinlm safeguardm q toquit. Ilew youmustspecifyoncof Ihc numberedpointspreviously
definedin hc mccnario.You will firstbc promptedfw theMBA fot thatpoint(specifyf) if
[hcpointis notm bc in an M BA. The nextpieceof infomwionisOWPotntIypc,chomc
from 1]npm,O]utput,iN)vcnuxy poim.w noneof OKa)bovc. !npu~OUI UI.andinvcntcwy

rpaintchoicesali bringupIhcsamescficsofscreens.Fitst youate askedw thevohuncm
matsflow. Type in thenumbctyouhavechwn fw tha~point.butdo noI spccilyIhcunits.
~lni~~of kg/(fay w li~~day am implkd fw the two flows. Conccnwakn cormsnext. }[crc
theprogswnis lookingfm a numberin kgjl w kp’kg. Bcconsistcmwith thevolumeor mass
flow. lnvcrmxymcawrcnwntcomesncsl. SpccIfyIhcnameof Ihcinwumcnl [0 makeIhc
mc:lwcmcnl, sIJchas a Coun[ctof a mawspccmfnctcr.Fina]lyspecifythenumbctof mea”
wtcmcntspcraccoun[in;@cx!, Thenit will promptyou fm the kindsof dctccIors10bc
ud [o safcguadOWpmt. An$wcfycsof no[oeadt of thepwxnpw.

\’t hicles.}{crcytw mayspecifythehom of Ihcday at whkh theycn[ctand!cavcIhc
f;wilj[y (in mililary [imc).

Thief profilt. This sectionktsyouspcclfytheinfomwiootowhichthethief will be
givctiaccc$s.

The final qwcifhxions uc fot ~hcstming andendingthncsof thegame

The U]\@W SC@ftO~~OoptionOperatesin muchIhcsameway astheinfomdon
wtccn~in thegame.‘TheMap, Dcscdptions,andT?M op~ionsuc a!soavailablem [he
uxnafio inputpar;of {hcmnduk whenIhcuwr is ~c~ntcd with theundcncmcprompt,“10
acccwlhcseoptiww cntctartM, O, w 1. Thecnclowc andbuildingmap am thesameM in
Ihe gamesectionThc thiefoption ivcsoncscreenof dataon Ihc thief’sacccKsPossibiii[ics,f?hc vchicks np~~mgivesIhc scha UICI frwthevc?dclcs,

The safeguard,option~pccifksIhc hfC&As stem:thenumberof ,MfEA’s,[heacwJntc
inftpctifnLandif theIwo mannJ)ci$ in effect,& secondscreenlifts theInpul,MJtput.and
invcnlofy

r
“nmfm Ihc fimcMfJA andIhc third stxccr,iistsIhc sanwinformationfor the

ucond M 3A. MCWCscreensfollow if moreMBA’s arcspccifiicd,
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game.The hfapgridnumbct~gwc Ihc coordinates{d cd point on tk pm bwrd. ‘Ilw
numbcrxarc IJscd10 place itemson he scmcnwhenMining he bihlingsoT?w.sunwnum-
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Table IV. ,tction Code Meanings

Aclkm Code Mcanlng

o Thief movesthnwghportal.
...

.1
.1 T?iicfloadsSNM or shieldingfromcachew pin!.

. . . . . .

2 “i%iefunloxh SNM w shieldingto cachetWpoint.

“’ I
3 ‘lMcf bmchcs brief to mmovcWM.

.

4 Thief ihmw%SNM over fmcc.
.... .... .~ -. .

5 ~ Thiefusesudlily linetoremoveSN?d.
.. 1 .

6 Ilicf huh SNM on to a vchiclc.

.1

.... . .. .- . ...... . - . . . . . ..... . .. ..

1000 Thkf dctccudcrossingpond with SNMo
!. . ! . .... .. ... - ...... ... .... ... ....0 ... -. ....

IO(JI ; Thief defectedloadingSIUM fnwnapoint
. . .

1“

-. .

1(X)2 ?McfdctcctcdunloadingSf$iMm a point.

1003 Thicfdctcctcdbreachinga battier [orcmoveSNM.
. .

I ~~• “.

. . . .,

IOfM Thief dctcctcdthrowingSNM overa fence,
.. .

1(X)5 “~hkfdcIccIcdusinga u[ility iinc 10rcrnovcSNM.I

1006
I

SNM dctcctcdon a vchick movingIhrougha pod.

i 100 : Thief vicfq. GmaIcrthan5 kg of SNM divcncd.

I m
I

InvcmmydiffcfcncedclcclcdabovealarmIevcl.
b

1250 lnvcnmy Wfcmncc Ucnddctcclcdit ahovcidwm Icvcl
1~.s~ fak alarmtalc),

Userwmina~dgame.

, .. . .. . ,. .4. . . . . . . . . , - ! 1? ,


