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System and Met hod for Downhol e Tool System Devel opnent

STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR
WORMEICPMENT Not appl i cabl e. BACKGROUND O | fi ePdT/US2006/030948

servi ce conpani es enpl oy sophi sticated equi pnment to

devel gp wel l's. The, equi pnment n takes the form of
one obYstipn and Mgthed g"' %Y“@st@h%yg??&ﬁ% PRIt ubul ar .

strln%l in the bor ehol e. Durlng letio
opeFARTBAEN T RESLERING FEDEBACAS| & YO RN EESFARGHOR
string, a conpl etion stEVG.ORBMENG service string. The
Not applivalsleng string is typically cemented in place to
protect the borehole and to prevent fluids from
seeplng al ong t he exb e casi ng. The
etion string is | e the casin rin
Qe soutes scommnBy, ﬂy 5GP “Ftrcaﬁe SR HR FpIRR: e The
equlpxneﬁtrﬁheﬁ%‘ke's felyde op@fek&rﬁm% AowBiR)le R sylsiRsanBHet $o ﬁibﬁkm Strings
onpletion string, valves to regulate fluid flo
in the bemuolselamgsa tcompristipr opergtion Hor exaseei @ beighole They have casing
Serv r r C
string, a co%l‘eg o sscﬁn% qu a sex{vgcggsgrg 12 :Tl&% c ol%l 521%1%15 %{]‘gfaélﬁrrbg gntfccl) }n place
to protedd Wlaﬁelmﬂ@arﬁiuw?pr&&noﬂmﬂafﬂoﬁgseelmﬂp hlehg die éxvaio of ehegeasing. The

setting packers, eni ng val ves erfqrati t he.
completigh siriAg 15 Rlares Fidg thehErsi i Hides @ngewgﬁa&/ao OF/ R gfﬂl‘%%%ﬂ the

formatioh oinﬁ%dﬁﬁclug@ﬁacﬁc&glto $363 LEMRe Ql%lﬁ%%@ltﬁe SHRMLRIN Bing, valves
and servi ci ng have grown nore co | ex as conpani es

to regulatenfand flovgrend seikire itenmpeitori dovwwhplei enditioper Bog gpryice Fifing is
temporarglg eﬂq%teﬁ dxﬁsgc?e ancgrer?pée\é\%glt strtlr9 {]m }%RSEHO% 81'3 Hlfnn:iqgtjtialé) %or operatlons

rn
such as dpefahg l:@mpﬁ?hcbrﬁtoﬁﬁ&b -, &aﬁhg)ﬁadkae U:b}:reﬁﬁxg Wulvbs;)pﬂ)@fotramﬂgshd asing,
be integrated into a co ex system NMoreover, the

acidizingthg frmater, ﬁ%‘?/@‘n%%ﬁmw&h? % of ten nean that only a
RS Et@ﬁs 'f(ﬁ cﬁ)\(@gb%kﬂog &on aﬁ@lseﬁiéﬂgekmvg &84 nRRAcomplex as

assenbl'y sirable to provi de a system
companie dermatdrmghefr cffidenwdsah e)ﬂtﬁobll omgesxpesnF@e@edtm]pimemnnah@s want to
._.woul d prevent these co const r ai
maxiroizf ol dWERD A PRPHENG SOPITER GRSk J iR ER Bieirr el This
maximizedfon! FiguPEALNGE Wiild & bé @ntb%t&‘te@tmt@rh temples @?@&mbl\/ﬁnéo@er, the
various nodifications and ternative forns, specif

higher efligignay mwrgmwé rofisR 1eqag tBHovY ByshoR et ISeaéfaHﬁrle fointophgystem
design agﬁl %Xgiel%g@e Ibla dgﬁf:a%kentmg%mqgegg &s@&ﬁl ahﬂ‘ AR for dbwnhole tool

rst 00 hat t he draw ngs an
system dethpeat thes ovdufit ipeavetthéreet codplerityt ahd mme tchistraint issues from
i nvent i n to the particular formdisclosed. To the
harm1ng(§5rmc,e§p§1yt he drawi ngs and descriptions are intended

to di scl osegansk pRsoRe@ON OPUHE TRAWINGS equi val ent's
Wife A tiBVRAS ¥ 8Ssceptible to various modifications and alternative forms, specific

embodiments thereof are shown by way of example in the drawings and will herein be described
in detail. It should be understood, however, that the drawings and detailed description thereto do
not limit the invention to the particular form disclosed. To the contrary, the drawings and
descriptions are intended to disclose and enable all modifications, equivalents and alternatives
falling within the spirit and scope of the present invention as defined by the appended claims. In
this context:

Fig. 1 shows a representative well environment;

Fig. 2 shows a block diagram of an illustrative computer system;
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falling within the spirit and scope of the present

invention as defined by the appended clainms. In this
we@owrext703 Fi g. 1 shows a representative well PCT/US2006/030948

environment; Fig. 2 shows a bl ock diagram of an

ilLustrati. cQ er, sten1F| shows
Fig P aevsa ast%%wr@f Ja¢! %?%ngﬂ‘g%’é% ﬁ?@m‘e YSPisRre
FPg’ aBh&ﬁ@éﬂansstraﬂ@dlsﬁaﬁb@wo@ﬁhm& tddB Ee@tuavsm@h splay for
downhol e s textual data; Flg. 5 shows an

an b §bewpa lﬂestmlsixdlaglay for agowobain s1oE s peraponsnis angaviembly;

n e  Fi 0. s t | ay for
RmOn Sy Qe D BP Bl ool BRI BB B oY
Fi/gae\&h@dﬁrs drhoéhet blletws)lfﬂ&tﬂlumadvesmls}ﬂyy @ﬂ‘F1glég 6; Fig. 8
shg et another view of the i|lustrative display of
Fig. émﬁ%"”s ¥et guother yieavf the ’?]Iuﬁt\‘i%’l’{ﬁldtSP]&f’ 0 1g-, %I?I ustrative
FHOYRRALE, £OQhaf s bie mugt?eytﬁfle QBIRRS1e PR BREm Eévs}om:h@nﬁﬁ&m@d
an illustrative disp or reporting events In
Fg rhQl showd adoinsistize td@Q%;YSfYSFWOﬁe‘?‘@NSGh sirmptlgted gdonhole tool
Vs, an illustrative display for |abeling and
nenélonlng a downhol e tool system Fig. 12 shows a
Fid. oMmcitmris f ilmstrdtive Wkdplat fov dalsbting hall elifhedionsiyts b etltwnhole tool
simul ation nethod; and Fig. 13 shows a flowchart of an

system o]:aar

system; i | | ystrative downhol e tool syst em di nensi oni ng net hod.
FIETALRGR Qﬁ%@ﬂhﬁ’ﬁ Ql\lllﬁbtgatwé déxk}ﬁme fo%PJy‘:%t%ﬁmlﬂﬁllaM&a Meihbd; and
envi ronment in which ling platform2 is equi pped

Fig. . B slgovehenr flgvedhant of Matllusth@we dewnlplhipobiys@m difberyioning method.
bor ehol e 20 has #i I¢ %ﬁﬁ§ Q9 22 is inserted to
t age,, usi
SR eeimeghy n@é@aﬁrgnﬁnswaﬂ* PHERGUE pEEEE, Sapred

with a deir@ckm it dppérts d orst Ban el DborbIR1EBO haybebh Biiltksl, cafE A2tis inserted
be provided with packers to seal the annul us

to preserbfettm@rpsvﬂby f@gdiimglaghus b ecreiph 60MBIRtiaT string 24 & lnwpred inside
the casmg t@?}@é‘ g;olvf&g atf?o% éatg?é{f f?&‘f'%dg'aﬁl Q@daddrl g b€ g{m é@ﬁ 'V\Q{]L pc'jlckels to

such ‘as sa ety Val ve
seal the dloohs, beﬂmfeaehs pasimgreidrie nomppletsy steihg. Oiﬁmgcorﬂplétmnt thells may be

incuded e FERIGIA T4 SRS RO EET TRLY Seh PG ILRE SUHOpHgserens.

hnmngﬁmﬂ@sgﬁad 12. The service string 26 may provide tools
such as shifting tools, nmulti-positioning tools,
Figeilgirthershaws pderyise siring 24riusrsnfed frem the haistiqpisis used to lower

[ f 4 [
t
the servibl Stg%lé iy n%{ J@t ﬁgggéahd Siju p"fé ygeg\?1%ez ﬁﬁé}g 2%\/\@%31}{3%?)8@%'18(9% guch as
shifting tbdﬂl"s erhuml’-pc@ftloﬁﬁg voote welght-dgw thdichhwes, ass ethot mﬁcmfools Acidizing
VIC and, conpl et.i on tool syste each congrE%jng ,
or propa q1qlspf|%é S§IHigIng operatlons may be pumped through supply pipe 18 dowd through
the interior of service string 26.

The assemblage of service and completion tool systems, each comprising multiple tools
that can switch into different configurations, creates a combinatorial set of possible interferences.
Servicing companies have run into problems with service tools getting stuck in completion tools.
The systems and methods disclosed herein for downhole tool system development enable
interaction between different tool systems to be analyzed before their actual assembly and
deployment. In this manner, expensive and embarrassing interaction problems can be avoided.

The disclosed systems and methods for downhole tool system development can be

embodied as a computer system operating in accordance with software stored in memory. In
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that can switch into different configurations, creates
a conbi natorial set of possible interferences.

wW®@e007iozi7ngy conpani es have run i nto probl ens w PET/US2006/030948
service tools getting stuck in conpletion tools. The

t d nethods d | h f h
some ey A e PUPHEN V641 B ch SLSDT BAVERL GERNE downtole ool

system dSdISRAER tpab QO |Th§§)%gé°s #%cﬁlﬁieaﬂ‘lﬁéhyﬁﬁgm%ﬁaoﬁﬁplétg‘ &hd Viewpoint

actual assenbly oynment. In this manner
applets the pgersetvda dmdseipband XQ@ filgs. |Int0éhea®mbodnrrpnt§bthe weftwarn takes the
The cl ose nd .met hod
form of 3 BihEten Ee) S FIraB oPmas At S et dhelgmatemg from
dmﬂxmeﬁﬁﬂﬂuhﬁgu&w&ﬁ@ﬂmﬁ@erat|ng in accordance with software
ed I n_nenor | nsone embodi nents, the software

Ft%al%ééo‘b’hé bjagk ma@fanaomll%@%%ssora@&@s& nEhed%ﬂmw&ﬂréOZ couples

toa chsplt&f %cfnt%lr@rne gg{)@g{cg@sggfg §svet gé'v\igglﬁﬁggg ahdy {)&Hﬁﬁg%@we 108.

Softwareunmenaen cvmau@avﬁsmnﬁgureathd cmuﬁel teeigterach vx@ﬁliﬂelrser via the input
devices af &H%asg aatyegxtf d‘%ng% i edl 1£rbn\év§ jia Isurcl: ]gntern stora%@eé\ieéz ces portable disks or
other stofhgwabvites, hmbhet®yki@igectioBtaamnalboses softwax Iasdllal‘]@ fb@@iecutlon
information. Fig. 2 shows a bl ock diagram of an
by the compu{get r at i ve conputer 102. The computer 102 couples to
Ihut HSRLRY 06 OthsaRdc RBR 196 FaD B8 i 6 B9t R Bsignal
Iﬂ‘Deyboard 106 and % 30|ntfggﬂ%§fice1108 Sof tma528§®u enas

and convplmmimemgn@ra fp@mpultaéxle Yy Qorcmnmqmne on fiterngldms dd 2rBusd 12 couples

t.er.act user t ey I
perlphera& 1r§ce Ifaace HW’naf %Pg ?ronr? oarﬁ rm’ceer?ace qghj and an i er%alas?cgae%e dev1ce 116 to

a bus briggel HQBrRﬂ@VH@&?»rovmaE h@h“tﬁndhvﬁ&ﬁc@ﬂimﬂhb&&fons bﬁﬁvﬂgﬁthe bus 112, a
devi ces, and networ k connectlons can n?ke su
processos; 30, ReteEn BPBIONAk2eatdot digletitrishe ki Diw %ﬂﬁ%{fﬁf&m transforms
informatiol rﬁ%h} %%Xésgcﬁsl 28080 ad OBcREL FQUAP Lﬁf&bfe‘fo@us@ & 'di%@ﬁ& aba.
interface 110 that accepts I nput signal's ahd converts
Prdvesor h2®gathdre mfmrmatlmaﬁbm oitlger systemnelisineatsi inplwdiog 1nput data from

er.-nal. hus ,112. Bus 2 co her a
peripherd) i SHEE AR PSSkt Wketons G aier T OR oY TaEdpRiRason
storage dBViRE 406, SlE¥d B réhbteliBcatioR i MtiveltCintklBee B4, PgRedkdB120 carries
prOV|des hi gh bandw dt h communi cati ons between t he bus
out the pragramgingipustipuss@d proepsses yag date Aeqopiipslyobhe piograg wsisyntigys can
gty n
er chISHL 551200 S RSBt ubaBIRIEY ytormacin o
the user Whichrain wdnahlhreca‘tmvmﬁle dizplagtiigtpifacg 1204nd %d@s@k@dﬂ‘l 120
ather rmation fro t her .system el enen
PR A ST IeF QR o F RIR, QPIRe O FRQRTaiorvihgne or
more prdkfe@ﬂsr SBck Nt I Ehb@RSst@age VRS 116aPaockise 2ZBEaYId% pbéfons of the
informati on storage device 116, or froma renote
program¢ FuamiesFOry | 132 et Wsiek aperstrang ciah Fwitch etiass Rwpsrame or carry out
K P
wtionf 355153 3 b 6 AT . 05 O DTRERRER, o
herein ca@pofaké gher i@nﬁ rad @@s 90 ot Propeansendcwdaizan tcomptifee i 0% yidiue m)mputer

el ements, including information for the, us whi.ch can
102 can gRgrSciiR actielp tpolsyaipe CATURAMSR PRRCEFFAETIES YFoRRe! o the
ﬁmowm§5§@£§y 104. Processor 120, and hence conputer 102 as

l'e, operates in accordance with one or
An illustrative system architecture is shown in Fig. 3. A product database 202 comprises

textual information about available downhole tools. It is these downhole tools that may be
combined to form completion tool systems is completion string 24 and service tool systems in

service string 26. The textual information may include product names, product classes, product
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nore prograns stored on information storage device
116. Processor 120 copies portions of the prograns
WO paog/omendry 122 for faster access, and can swWET/HS2006/030948
bet ween prograns or carry out additional progranms in
. ..response to user actyation of the input device. The .
desoripticiigy RERHNCH] SERRER: Hf o PRETBSHIE alkdallshdusth 3% &el@ﬁequswn&

componeRY BaRfif8 B PeraBE ihRY sdrict PORMERENL Odesighhia r&RTBYhGhbers,
102 can carry out the downhol e tool system devel opnent

etc. A designcdmtabase ek coinpasts whreh direensisoel 3D)tdoenplutstr |addadrdgsign (CAD)

models OI" elltq%{ste ssd1%pA&Ahel llvl’!ai Eﬂgl{%tdl Wehate! t%%ﬁg%?ar 85'&5621%& &(‘ﬁ Gnk %P%Models
TR, 3. product “dat abase CONpri Ses textua

specify véfifpegchsalyithdsiape uitd divhdialslof esthwod @ompbait,longtwithsthe assembly
t hese downhol e tools that nay be conbined to form

of compoggppihat fogns easBidowpatletsli s conpl etion string 24 and

FR& kbRsd 9l and Y9l 8AW o MinSiBaMie GS a 36UrbOSF bRrmahiéh fof ¥ WeBlbased
i nformati on may include product nanes, product

system ag{l anethas ob downizalel sed rypet afeselopmenfu Prodaviailatalifse 203 may have
- and_engi neer | : - o i !
s AL I 5L YR L Bl 0R08) P o
The 3D CANWaranemig, maelss Goomapleierie Wias nidels udyerics exist for every available
desi gn dat abase 204 conpri ses three, di nensional, (3
product. %Wﬁﬁ?feg‘eéﬁl?ﬁgff theogiis Barhe istend Gifiodt 1 coRet i ibngpyable
images. %{%@Drd%m‘);g?é :Fzé:’ hehSRVNA 8t hRRbss 206 @ @%tﬁ@@ﬁeo?&%gta-rﬂﬁn Bfdduct

specify very eci sely the shape an
database @ 2veniksitarasthe date ae thetfor ofg%d‘f@ﬁﬂnﬂe@m@ﬂ@p\)mgnageﬁbﬁlcs in XML

ly.of ¢ gnent.s t hat forns h e
caabase PRRT TR fuledt RBPEOTRNR bt el A pREGH, AR 3060 bBBHpion, o
basic set 90Uin@AsiOfs (iffed dinBicted outd@ didnamePaddaseth)s ysd esmponent information
. nmet hod of downhol e t ool system devel @ ngg;.,Pr%S#%t .
such as guiekBlsEd IS HNsiPRs ok diis SPYRINFIE o PP P hPndMIoHle is

delimited il sdehdngsdaka gshr uct ures that vary between
ennleprggié% c%ésséga%The‘BD CAD dat abase 204 may be

Figacofipthet shows whuensiouieprocesny21fiothaexossterts GD diadp ymodels from
i.1.abl e .pr oduct . eover. . the nodels t d XA-S
catavase 3 VS 2 trben ¥ R oo PRR R P AR £ e
images atdBEHS of AT GRKEI iAGHTch thé irfadessdTaMBe dimedXipaillobfcBRESSpresented
i 206 that captures selected data from product databagﬁp,

using corpggted AelYRRCBIMBL Heh s dRanalern Teswel <ok FREBHS Ishd themgslyesiyegetively
. " i i t . . :

fast rendggrfggﬂp 0 Gmentd, _tlkee&an'sf%n?%gcgés ﬁ@ag%ﬁe1%%§ tesyﬂlgtwns ngl cut

cted data conprises pro name,” product cl ass,
away secgibigrtd endeviewingand intar patiors of ¢te mddedidobpesisons (i nner

di aneter, outer .dj e an ength and ¢ onent.
FforR S orite o LR D bRt by SR GG yiped and
new prodiRe £0MHROANEHHAS ProbBsies ad@ ahd128@ekn Bdud bégodialigiek glioheddaily
using tags that identify the data. Fig. 3 further

basis) to &prpws V. databpsst 28mo tesedisdors ratabprer2 18 sHvent éltwt@&ty, processes

206 and %6’ %lai bE: I .og aaﬁlaefggrﬁagd slsWiRnk &S %%Jcalbgsteg %88 148932 tlmt current
are stored in a tessellations database

informatibaab@lthat@dstedrages are a type of 3D nodel in which the

surfaces of .three di nensi onal object repr.ese d
A SohgEGR A BAVEET Pl aiRs HEliCh (Bt P g febse 20 i he
tessellatidfs 88htadd 0021 TRISSHWRE dntbPRIBREYMASs 1@ TCP/@L i(¢@lshhission control

protocol/internet protocol-) based communications received via a network 216 from a web

browser 218 running on a computer 102. The communications may take the form of HTML
(hyper-text markup language) web pages that invoke Java applets such as Flash and Viewpoint.

As discussed further below, these web pages enable the development of downhole tool systems.
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fast rendering. In sone enbodi nents, the transform
process 210 generates tessellations with cut away

wg@e@vioorig3 t o enabl e vi ewi ng of inner portions PET/URM06/030948
nodel ed objects. Product database 202 and 3D CAD

dat abase 204 are updated as products are revised an
The dowRlaje frobaxsians cap dheehrerdpsh ﬁ}mwwee&é@%z(@s@(ﬁdgﬁ%@%g%% and
pﬁnwd.be run periodically (e.g., on a daily basis) to keep

XML dat abase 208 and tessel |l ati ons database 212 =

Newr desmholefoplsrmat by epagifiqdr withis sks ip@ficaadd 2xospeaificygéons may

run. an.as-n d, basi ever. dat abase . )
then be S0 B R B po PRt S biial” hE G BGRB8 Weigeers

developnélp of &lewedD 20 ADPMOoNd1sl€Bhed fee@bdcel2® nay eddiaesallyocdgrise XML
XM dat abase, 208 and_ the tessell ati ons dat abas

representgfinsseff dapahale; systeims fhat :plggb Hisgengingerpcipy aruftgmatwaﬁy %%r%s'truct full

CAD mddes28Silk SS5A 0N iRb1ePERABE Arddidi BF RRE-uREObPAR! soktware tools
based comuni cations recelived via a network 216 from a

disclosednedseib roslese These8mpdath tangthem be useshipsutherengidgers Thperform checks of
Co ni,cat i ons...na ake the formof HTM. (hyper-text

Kmﬂmmqh#%%%@fgﬁn géguﬁ%gc'pages t hat invoke Java applets

\%Ihkfi&‘l nésw dﬁ)k}&@ﬁé‘le adékﬁs Y{hﬁl\minrbﬁgrciﬁﬁdﬁ dill?j@ﬁﬂll‘saﬁbfmmioh&br those tools
. el ow, | t hese we pages ena e e el opnent . of

will not i ibineE 1 bAID SYSFEHLOFIAE AN LGAD e Bl sigtem mode
may havéz ggagbsb @hbRSh&d 'negl' JBRBLRNESs aftEht €4 sV TRIALAIRIR can then

_ and printed. New downhole tools may be specified
simply fill trhithe gére tonccanflete shaddll (4D glommbdle carstemnmodely inHbe process

seneuFy BUPEAPE o P PR B P S SR o BB v
220 may¥adigibsally ke teadbastk nA0faRyinggehictdsey il dngblirpgutdnsaic Xbcking

) represent ati ons of downhol e, systens that allow the )
of invengaiy pEeRgic grigting PAIMEWIACIENYIPPIRSt WREH PeQSATS o) utomatic

initiationg%‘éxﬁeﬁﬁfa(:ﬁﬁﬁgixlo@és@éjs fgpm-aQA @ongqeagﬁgts created by

users of the software tools disclosed herein
Hie | ovhowsasiusiatied svebdmowdse disblay 398 dhabipg tahdRE r{ghifay ksource

oo BRREST B £ R3S 9o SRS B R g ipppion e
web broR& RetfiPRS iahd @fdplafisih lweﬁ?@gé. H eHisRisiande, tRr spktifis® URQOprSvides an
not yet exist in 3D CAD dat abase 204.

[
advancegf\\n@taéﬁr@lsmjwh (AHES) igfarmetigy srseahtite asipés BRRIRBAET andyr graphics
portion R e g@gﬁﬁ%%%ﬁﬁeﬁ fREntd %Woﬁﬁ%ﬁ %?&r&iﬁ@ la];c'sielﬁ:éﬁld n%ﬁﬁféole tool.

toresi e engineers can then sinp
The datgp@sion 304 eopbates miidplkubbs EFDthdbvarthoprevidy it mamicwbateliew of the
. ..in the process generating.a full CAD nodel .of .t.he.new .
available il iR Sr SUEHIS HREYPHY AR N dBHHAE U5 SRsion.
another VIBY d&@eit bRP A J1¥p&eid/RIdrRafich QRBLRsMHAGMsisBfbressed), and a
processes by ena%llng aut omati1 ¢ checking of inventory,

third viewstisphays el availgblei infgrmdtiora nihe vicwr shagnsaspgnhle gnduplasy numbers are
 hec Ly : e initiati . ACt e i

e LGB Yog B8 L8 G0 b

condensdd dedsriptidhiof ehevodl dnridtasidss,ding pheay irdfifh dravolivgved byRLscrollable list

310 of al(l %g;i{a%{erga{'aerr?e?e% (a:gd their values. The graphics portion 306 of the screen shows a
cutaway tessellated view of the selected tool and a control panel 312 that enables rotation,
scéling, and colorization of the tessellated object.

To generate the view shown, web servér 214 draws information from the XML database
208 and the tessellations database 212. If the tessellations database 212 does not include a

tessellated image of a selected tool, the web server attempts to find a substitute image by
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| ocator) field 302. When a URL is specified through

manual text entry or by link selection, the web
whe@nsezr703 et ri eves and di spl ays a web page. | nP€hiUS2006/030948

i nstance, the specified URL provides an advanced

materials search (AMS) .inforpation een with a %
searchmagglﬁtqa@ﬁbageofm aﬂﬁgthgl ng?agﬁ Hagiag F}Bq: S8 cgiggnutqrheé If such a substitute
image is Hl‘l ar W88 bk 9G4 F He 2k ﬁﬁﬁerhtsQnélrleb'hmdnoﬁ the QR tlipRGered by the
ected downhol e tool. The data portion 304 conpri ses
subsututmunhetge pnd scalbs tHBO/bstiate 1magd1tqomwhdhe aiupamomluilnﬁmmeﬁlwf the

currently aflg%iacgg)gy (a)llllixf: ﬁcaéei%esg%)% gﬂ%g%fl% \}{éﬁfdkﬁf‘a,y%cf 161%;%1} cg Grea' 388’ If such

a substltlﬁél anﬁ@é’ ivh@WoGhd Rl Bysdigihylon=0 Qlravsipg Ghdyi e ki OreaEtdnon legacy
., class information is suppressed), and a third
database ch&boﬁflnébﬁ&)géap&lcﬁ agdP9-abl e i nformation. In the view
FRf %V\gllxo?v@saﬁqﬁwtrﬁ NG lbﬂ)%c%mn&'l &Y For?d Slllpé'fq}{éﬁ‘?gs {®OM) screen.
Idéntify the se ected tool e assenb and cl ass
The BOM u;mt@em sompleseﬁ al draphixd apsa /ﬁ)chmqidéetﬂsealed é@é rlinmdldtmna@ shdweing a
and these urn. a
tesselioel agd 4t sBefir S 00 15 DY St 30t HiPIBHE bRy GHEEL 7Y anc o

context vidWeH06.VEHeURStexTView GhaphineSelnavd p&xitiodd b f tfe tehellBed Bfige and a
shows a cutaway tessel|lated view of the selected too
viewing window teas h%pzf%ﬁr«ntb Hhierardies atR02 P g4 coPRtises a view select-
box 408,54 %ﬂ%@ra’ci@ﬂ%e]ﬁ&l LRk A3t LD, %;@Bﬁerﬁ ga8214d. aIth%dw&*?Js@l%bbox 408

To generate the view shown, server 214 draws
offers a mtmﬁ@r i tviesning piivng e tKMgraq,thtcabme‘l()zoﬁlcmddlgtdmeovemew option, a
essel l ations d taba§§ % ssel
profle o5 ER a3 BRI 1 AN PEOE ST PP UR PGl treraphics

area 402 SiRlvRGneetallGliew bthBe Yeddat&IRbYET 1BE bRIFN Sptlod, the BehpRics area shows
substitute i mage bysearching the database for another
a close-up daigd ew ioh et eayanired Phis Salgatsd ool it the gigviae parts option, the

tessellateg %ﬁ% fslgo bABIE irldBv iUy @e};le:‘ﬁﬁlﬁe %@ﬁl}é@l{en{)s]tﬂat ek bl ﬁ%@%l%ned by

S|on I nformation represent ed
dragging sTips tiset i #blé matiisaasechbil and S reabeenildy’sthe seleaed tmgw gaon a better

ch.t he di nensi ona nf 0 of, the curre
understargBiecit A {5 OTP RO It e IR e Etiou i gfephics area
402 showdiaib 18 6hsidhaIdraPik $8thakiRAd3fbts. If such a substitute
i mage i s not found, a two-dinensional draw ng

ThetqonBgeation etect-bo® fHOyerplies in s8cr atedselish Y | et %%the possible

conﬁgur%{oﬁg Hlecsglgé‘treg ?Oé)?’gag% h@ggg}lc? 1&'3?%53 le &Al gﬁ%@%ﬁl ﬁ%&ﬁ@ent on the

owser eria
particularTtoel, BGMt Qsafoﬁ’emptamaﬁnhét&ﬁ%dis gilapdieas leastea “dQ2mblgtl canfiguration,

which is ttl'ge);%c@%rggr%pélggg% iﬁﬁ]éftaaggfllq%é# tog]? H‘;Q]g%%ﬁg%éﬁ%g{) &S)tzretg will have
one or nﬁf@yél&@a%léc&%ﬁfa%n Banek t%%al?s@%r@ph@&%@axlozvtb%%&(?@e selected

he context view shows the relative positions of the
toolWlthtth(ss@hﬂtfad@&byﬁdmge and a view ng window that represents

hew% $ I&? Bt £12 41%%\%865 a I#f?%ﬁ;(t ?r%}é%l%ntg'ﬁf‘é' él?eo rg?gc'teiecgolaWhen a

compone@t§f tBe SE1BRENRDOL is lsé18dtediihdhe Flaphicé area 461, eied capgoné@dBist highlights
of fers a nunber of view ng options for the gr aphi cs
the corregpapging@iemanh 1 the PoBPoRRNIIHS &ﬂn@wsﬂbtwlam an.gleggegt y the component

list 412 i? EJI%C}?%& eﬁﬁ%}“fﬁ& greg@ﬁéhﬁgﬂtg bHeQrr e%{}i ditg g&ﬁ}g@)ﬂ%gtég Ri iRNessellated

I ew option, egra ICS are shows an
image. Irostai@érhbodimentgfthd mmxzebmdtsecbmmmes a kolutihefopeach iof the following:
part num%% qunanut t]%egcmpp QA Cosutea11 r(%ameter V\ll%mm diameter, length, material, and an
indication of whether it is shown in the tessellated image. Some parts (e.g., screws) may be

omitted from the 3D image and shown only in the two dimensional drawings.
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a close-up detail view of the cut-away area of the
selected tool. Iri the noving parts option, the
wo ewsoki7et ed i mage i s conposed of individual | yPCT/US2006/030948
selectable conmponents that can be repositioned by
e user able to I sassepbl e and
Fl& zaﬁg% Wlustpg{ye @@F b digdny %6 ag*awa@ [l gystem development
screen. "I’-l'x@ %(fﬁ@)ﬁlﬁéﬂt Rere@f cOANieS PRGN S02f dddd AR aﬁ&? 5@E Graphics .
I'n drawi ng option, the graphics area 402 shows a
area 502t shgwa m@ﬁmm alievd oA w qmgrewlx bﬁlwmﬁed@mlwéﬁ topl imTHwe context of the
t =ho abl e S
overall dgwﬂhoé% goog fsys?enm Sﬁqough E eé ésg onvgs Q u¥ st egto#ﬁﬁﬁn% ﬁ}éecgvgx%gle tool
system nia@ @bmﬁﬂse haltiple sﬂfh@s lel S teasifig, paﬁmplﬂtﬁn @ﬁi’m@; Qdraaeivide string.
dependent on the particul ar t it is
TS Y e Pia? ei% FRRDIRFY 3t GRS 51 F‘ tﬁa'v ifgfnatign resa 08, a string
mformatxoﬂscx&%rmlor andCR B sk [rﬁég're@f&n b g Iare'aSSBt) heioC onfring lﬂfeﬂﬁ '5@6‘ offers a
of assenbl ed tool. Tools that have dep
file submpay that wnablles saviag aibtetievingrog dewhisde tool eysteomtin gd@cai/w@wm or on
ns 4.ha u
the web sJi)Yer%lg élt: 11go%a T %ﬁmf%ﬁ oglg% %gbrrﬁé’n ?&%ﬁga Eigne%?ﬁ%n% hxﬁerface sklch as
that desdritedl féﬂtﬁerplbsibmw d\esh aesbecstto dfigt bk Tlhelpesubmehun ehi{bées access to

sel ect ed tog ﬁnponent of the selected too
1“®““”P§°§§F€@Féﬂ ﬁﬁ Ve€- area 402, the conponent
Helstt nfth§ 305, gem/ecrlﬂcgﬁmpé}feﬁlg 56088 BghbRlserRIMabled tHrbH ‘compatibility

conponent i st. Conversely, when an elenment in the
checkmgcwhqtmﬂv@ndownnhgle taaassemigp lie being assehdlagr dpbrlestionbey 514 enables

selec‘uont Q%rlchht%ggarﬂ%ng [ Ecec%ﬁJ Qo%ﬁ%e@ r{%xog%%nﬁms(ﬁ%q’?olfn ‘Eh downh?le tool

assemb1y| let, pulliAgrths @meAn 0 bttiﬁgl ofitosf tRabbrehdle t dtenéeﬂidgoam ingkErmost string
nunber, quantity, description, outercglane

art ) .
ino the [gtole, nchaiRuRon b Keiehs & PP HHETe BHESIRTS ohdhecter i opfration

can be sfg&ﬁfeh% ndithe bﬁerﬁfbﬂvﬂtlh@dtﬂ%rﬁ&g@ ¢hdvah&ddd FRGRe dSHHRirection of
screws) nmay be omtted fronlthe 3D i mage

nmhonzaﬁ@xhhawnﬁmﬁhy“nngﬁh@%@hn dlnen3|onal dramnngs Fig. 6

%gm%p@u% gti%gté6§ %xl Ve b br v é%; 851;%10 T e e portion the part

number YR QRRBIN s@@ét&ﬁaowm to‘B)ESa ﬁluﬁ’lbﬁ@lm llmsg@mealeaea aﬁtdaaet of
work area 504. G aphics . area 502 shows a cut-awa

buttons. i sgmefenzbodimerdnitthy bymscinelddei oMSKIOPE” psbl g% Pions to select

Yai g
adjacent?_t&% qgtth??fcbl\lgghgn Yﬂ‘ag'{;l %Ié,l% nb(aﬁ}gﬁyt"gjgfﬁelg ?r?:l uﬁ%’ él dobvm% {6 open an
mformattoncslcresg{ stchmas it sh«imrpml Eig 4nahd b H@EVHuttom gsopea agBOM screen such
asi,n conpletion string, and a service string. The

aSﬂmtﬁ%HPH gﬁég 504 conprises a menu 506, a tool information
Ble@RhPPGtioR oBldb] RorhmBficH 484 5EhArLdtDHew (BRI 6)9anﬂ)éSJ0ﬁﬂéct1ons
|nte%rat|on testing area 530 (Fig. 7). The nenu 50

view (Figf flerls the flith en@u wortieat shewals Qgg,lﬁgw‘plwg s¢fepiion box 518 basic

w0 C

dlmensm(glaf {nfor aagn gnr vllg[PJ goic 4§ﬁ?)Fa§<¥ 3t ?ﬁ%ﬁq&l %thﬁc%ngzo% ?1111 #¥BoM

screen, thél bd)‘fﬁiguwmpﬁ msleétldihl wREiBanbsies seidctioh af ens uedilabls cbﬁ@uratlon for
descri furt her be|OM/MAth respect to,Fi

the curreggfogl- 6 haric dmaiond 'REBRIOn B Rags Pt Chegpe s e, and

length. 18%0m %eeﬂ{%ﬁﬁr?en@; tﬁehl?sels f 11108 to %ﬁﬂe@‘ﬁ’leﬁﬁﬁéﬂ 2f¥nsibns for the given
verification check box 512 enables or disables thread

tool, andowmpapr¢sent, uch dimensions are used for the integration testing rather than the design
dimensions. The depth entry box 520 enables a user to specify a depth for the current tool. In

some embodiments, adjusting the depth causes the whole string to be repositioned.
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checki ng whil e the downhol e tool assenbly is being
assenbl ed. A selection box 514 enabl es sel ecti on of

Wo 2007 020dper ati ons that can be perfornmed on tPET/US2006/030948
strings in the domnhole t ool assenbly, e.g., pulling

he i nner t out of the boreho or i.nserti
T SoRABIICEOR 7T e e CHE S BRUEL Lo S BaE Lt e 2
hypothetRABRP deWtM@erﬁ\é}%foﬁs pﬂﬁ@ﬁ&{vféfsﬁmofmﬁdaes@e bB6tRehs a new
operation can be specified and the operation
window tmmabb%t aedser P eriakbasics dimepsipnd Inufarémé,toar i thy edenhic area 502, the
S
orlgmall)?i sélgc%%d 90%100{ SﬁQ%%iotgrr}ha%t?igghea?eggﬁgxg%ﬁ%ng Ofgef{;tgg%e %8 rs?rg aﬁn Be used
when a @fttbular tdoj i ngeded butrhas hheydt @kén pesignedintsheh piasvimstancdsethe user

D

new toom@&sidu@ﬁmsﬁbmma tHeh 19&%11 Mha@@m 3F 8RS0l dadigh, " next "
buttons to select a acen tools in the curren

I tthei epgnectioes bigwt Gtig Duthetright padiondd teel infusnplien re H68 shows
informatl%ﬁerg%ag&gé @g\%cgﬁ%%t%ﬂs ROk 1%9 Qur?elﬂg Snd I"Eﬁcl res\fgf%ﬂﬂcdrfﬂe%: {g‘%{% of the

onto Screen suc
adjacent $dudsMThe BormegtionSinfobmatisn @hhdﬂﬂhé icommeotiort geakler (fhiat brtboar), the

rea 508 onnec i ons

d
thread tXPFe(\‘R/g( A é}% I’%};‘SHVI e u9| 12r(li eghfhep%th"il‘i?n &t ithigaded

connect1&%%ilEW@Fab %eﬁ%@ %h%tl@@’fs §e1€§ye z}bﬂfaﬂé) @ RNSNA&Aon does not
i nformati on, dept entry and a conversion

match thmfﬁlmadmant ‘tod, 4 mlsmaéchamwbgbls eleqwn {mBige brefmigmetehismbol 552 is

shown b%cghl?eict o a? Qc}apef C;lf8[hena toeoSI r(? %) 862? b&\{é@ d% rﬁ)b)flte%/lg) ﬁﬁt@lll fhe upper

g™ clr rent
thread tygé BENE c@fl tdoh tM/m UNN Neverhotkas, thaseetireat gp@taes conmpativle, and
| anet er, ength. In sone enbodi ments, the user is
a user cag|sp Aliers by @%O@pg GRS &hﬂakd?@ﬁéﬁgn%’h%Fhet%anegflv@rﬁo match, a
1nmd1s 8] s5630ehoien present, such dinensions are used for

e integration testing rather than the design
1E]|16 rsa*n'gl 10f®snat“1ﬁmeal erepithprenidesya Bshof500s dnaiyiake up cashestringo At the

sotom SRR kS T el e S s o i

can be ré&bidbRd td @sﬂﬁnﬁ@ﬂh@ glotvhpsle tbol heeBBRY EisSliR inddulet 8BetD2 2olumns to
converts the currently selected tool into a reference
provide fndgymatipn gegardinghgashttaek (Tha colugws mst Filcgﬂéif gopg|ogher things a 3D

1nd1catord'ar%gtﬁ'\8ﬂl% ag £ nG2BYELRL QRief %J{l(%‘ e BOLORENTe @el@rﬁéﬁﬂ the

to en e a uéer to enter basic di nensi onal
correspondifig tavhtis kighlightedt inahe gephice srearsé2 abd Zhe tOhlemtﬁcnrr@twtahﬂey 508 is

cted.t ool scal ed new di
spdated REReEF BB TD DUy TEEoGs CIMTHETY o L AR EHICS grea are
selected, {86 U6:Fesd ?bﬁdlr'fgaﬁstﬂ@ﬁn ¥ehighBARdARdi BN &bl idfBrnSddieh area is updated to
ci rcunst ances, the user re-di nensi ons an eXIStIng t ool

reflect inforngsion @beis the sursamtiigoh Ingrometrmbedimengthe gqlorsefrfhe 3D indicator
indicates &R&Héﬂﬁé‘&érresé&l} file séstgﬁale L2t gnamtih e Fﬁagﬁﬂd? ek ﬁf@erkgd from

engli neerin or a w t oo
the CAIC0agcHT the Sumrelw s¢lettgd tdd),, detiel froghhe DA nnodelméf 4 dififerent tool

i nformation ar sho fornat on regardi ng the
in the sagig fHBISH Pbﬁglpg?a Stcﬁlégétﬂ eq\gfalffgﬁpceaﬁqa ‘the rel evant
qunﬁ%'iﬁsoanés@fn ﬁx’&gm%@h 3GEAE ($179hRe SBOETROSIEAE O 8 1esolut10n
i Af ormation includes the connection gender ("pin"
portion 33%oxid) g intdnégrence portion 534. The interference portion 534 shows the number of
detected interference events and details 536 regarding the current interference event, and a
suppress check box 538 that enables a user to have the interference event ignored (e.g., when the ‘

interference merely represents the compression of a seal ring). In some embodiments a text entry
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thread type (e.g., 7 3/8-8 UN), and the make-up | ength

(i.e., the distance that the threaded connections wl|
wor@rioapomwhen the connection i s securely nmade)PCT/US100€030948

connection does not match that of the adjacent tool, a

' h synbol h ig.
e L SO SR B SRR e
event. Wﬁgn Be %s& ﬁ-ﬂ@ltﬁf&@% dpetatibh 5€4,3 dneclit Iﬁﬁ‘det fae Ia{})%p@cﬂﬁsmns between

hread type of the Current t’ool (7 3/
mﬂkmmtvaenﬂhemeggmmmhege t hr ead types are conpatlble and a

ser ,can i,.ndi cat S e
i L PO i 56 g o
measur esl o aﬂh@?llﬁl havTﬁ@ox&:ﬁlﬁppmg leﬁgﬂhﬁ irpdifforenestaagsGa thaje out des irmer tools
t t t hat h At t it
will fit Vb‘fh“é qefor ool Sﬁ?@gr;nwmeof?%f%%g &l irtflén LA l%gomgfated to
allow 100?1{ fdr réﬂor ek BdsatepaMash&ITe Q&ﬁﬁlﬁs-ﬁ:ﬂ@d Heﬁﬁ)d§§1@¥ B@rnatively

re-ordered to custom ze the do ol e tool assenb
beeﬂmkﬁhbwhkgmtmﬁbmmmes a set of colums to provide

ﬁl nzgcal [aLion. rdgtg H%hﬁms{ &glbg iis %Svecﬁoxlv Me gg%vtv?]re monitors

e anon 1 NgS cat or,
the tools Y& 416, coRisjpas. tThe uiaiaﬂs 53(&51@1 povdésicht iyl @tecteﬁazoiltsejms andhthe user

the |ist, are sel ected, .the corresponding tool is .
is given 3} ROFGAIGR TFRNEIRECFSIFIPE SR 788 cbaSiaths. fg gt inctude parts
numbers o Eft}fért‘mttb@lﬁ‘ 112k BReRBfided, dRdAE 8ot o e cﬁ%eth@il QivBfdp Bfdween

that tool. Conversely, when items in the
tools. graphics area are selected, the corresponding |ist

Ltem i s. hi hLig and t e tool jntor
A bR ANk T8 4 o
resolve 1h1!&rf€ﬁﬁBe eveaadiAmesatpld b sl @r eveht ishéhadfing nink Catﬁyn*atlon of a

i cat es whet her_the correspondi,ng tessell ated too
selected “rwe\gté slimipse ey spHsien L o smbedinGas foedRialpfoncaysnts do not

include sﬂ%@ésﬁéoiﬁlteg@ﬁn@é%\feﬁt@t The S&10861&En B‘,@Qluserqf@f b ¥RAn HbaMdn 540 of

a different tool in the same famly,
the innenrost stnipg yareagoupddetdgétherges ofingle ne&o@ﬁ@nmemtoél repq;nt @uttqvn 542 is

p10V1ded%? %sg{ag gsdﬁéile repgli Bei%ﬂ’?iﬁ%tﬂfyt{ﬁ%ﬁ %19 %\% STAB 13 %P Sucﬂ—lg%eport

will be dédetiBed REHBAIRIROWIh BRp&Bth Figh®. i nterference portion 534
shows the nunber of detected |nterference events an
Figot %ishaws 36ileve ghagamn @it h downhele ipol yierr devekpmert gigfhod that

“employs %%gagﬂ cﬁp&g ﬁ’?’e?i%agglﬁﬁﬁ P85t $3nlif g se@ ?bfﬁ%srn?ché’@ﬁé'glﬂs%nh block

e I nterterence event lgnore e.g., when
602, whenrd g'aplﬁceé e 1n1tenfz&ie)(e gep rgaﬁ)srstchsgid:yed do m@p@mn@ p,se@ﬁnmlt a file is
ri ng ent r

dentifi i3, ity B! GLURE (08 Bt BB HERLS (Pl ARy s Epsrent of

tools in HEAbwhRdle td] SHRE. ¥5a Abw it6d] 8 dte&h eme Bsteyresdls willenkdphempty. In
user first initiates a operation 514, a check is made

block 60potesssHgied dhages farrthe trelsvise rettpyerdrame detgbrss, 304 4 ﬁaéa structure is
construcfél %e&tsc&%sw e ol GBS WorIEHER' 1B BY BEFRTd e data
nmprise a conparison of I'D and meas res 0
structureadnld tb@eﬂlﬁedﬁmvaglgale\msdedp@ Iarrgndeemgttdsni (bushdis f'ieweoint) to draw an
strings to ke sure

image ot SPVTRY 0 <D ARIAED 0L Ao A TR o le ToEEREal user

interfaceT8Y tl*ﬂﬁ ih 'm&:‘kp@r()a'ﬂ%dgxﬁﬂn@ehl WY Rt AispRiE e deldVRitCinformation
sophi sticat ed, solid-nodel gr aphi cs- based net hods may,

about thaxtoob systeim. bk )graphlcal user interface is dynamic so that, e.g., the intetface displays

tool information as different tools are selected, string information as the downhole tool system is

assembled, and integration testing information as varjous operations are simulated.
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be enpl oyed to detect collisions. If no collisions are
detected, the innernpst string is noved while the

wa@ ofoymar7e3 noni tors the tools for any colli si onBCT/UR®06/030948
details 536 are provided for any detected collisions

and the user (is given an opportunity to resaolve each
I ERSPOTSP & UseF ANAEa CBPRFDE MR I w@@iﬁ 51340 drtpanipg sheffer the user
wishes tops%(lé ﬁle%ﬂﬁ@ﬂr(ﬁ)vﬂﬁoﬁ 'P(?ol GYend. QPL(§ tﬁelﬂaﬂi bt&lﬁ%l@ Qhd éo@@@re f6ds the

he anount of di anetri cal overl ap bet V\Een t ool s.
mfmmat@h gegaeding thei d@lwaniB toad sy B3R irs b Bl Qthewiiset indlodn/@let the software

espons iy SRR bR, O A, Rk SBRNAE compes & poviom
resolutio) Y KaPehrinB &th€ @Bhb@hdAln Blaclofo16 el repdacitg tpmliouts Gteps with the
elimnate the collision. In sone enbodi nents, the
changes ipgafpprgiedon events do not i ncl ude suppr essi ng
Fdt8r G HNeSbr AGHAPRS of AHARADYp Rt NSk HesAuti
é? nlgggﬁgﬁg% 540 o &@ﬁe %% ernSSt strlng aﬁ% gg%up% on
events. The gletaﬂed reportecogiprigaser log b lactidnsrialenent the Asardp mSDIVb umtederence

rOVI ed to a detaile [re
events. 1 g 1B BIPBRS ol Pt S Buii 200 90h ERE s LB ppSid Bom o
completlém bthn@ g0zl e vrdale dreh 504 Biywshelogwogahda bE;S@&ﬂtont?@SFT Ig user can
9 shows a flow diagramof a downhol e t

. ol

show or é%’« @Pn d&@efléwaﬁf-?@}ﬁ fofrspriotdptidiol aivpy B3 onpecoRp tigiaperusing the
d

report, clld§eef}|1e J@%cgg fvﬁg q}\}\f%{ﬁ&b 8& I")’gk ﬂlﬂﬂpvma\geianﬂsgavg irlgagc Ifcg ;%ehugglf include a

depth vaiunttleat fiadientésethg ppsﬂﬂ'cvrgof 1By irinsrooiss piriag el thel denéglpdwé eystem, and

further 1rtﬂi5{ﬂ<a 8%1&]?&?8 t% g}et ng %lllrg@%q{, ft%{?eog 1{1ﬁV1du§ s 1n ndcglwrhhole tool
system. arrangement of tools in the downhol e tooI systen1 For
a new t ool stem the list of tgols w.ill be kept
Fignptl yshows apy i Ratgdrowsss display ferdimeagedng gid leheling qwrtion of a
L ARE k41 Suring 804,
o151 UL Syl 0 B2 AR BRI RRU IS e 1] 0o
and vallcsxy d4betn 808, 8QB doml dinslicny 8d0. Altext deeahews aoteow 812 rdnerge button

o1, ne G505 B AR G BB SR bR T v

add labefs Qak dﬁ]\{é{sﬁ)ﬂ’s td Mgl ghe ke, and eﬁﬁéo%dgirtaﬁ% drfenpOflth@li@shhole tool
for the graphical user interface, sot i n bl ock

system. 610 t he graphical user interface displays t he
Of B&tb! 0 ned 1% help syb
T e
and view dfttne'ofsaTEe gots phiaysutenabled obigr mtasetcblme wiswdvififley end givew pesition

re selected, st i nformati on, as the downhol.e t oo
on the SIS SeleanpiHEd ik AT CHAR oh Ut PHGE & Fardedy of the
dimensidnBd QAIBHERA dBInNAE tRY SysRRE [FddeOMBe AleSsubmbhll &aBRs hiser to save
response to user inputs, a check is nade in block 612

and retrigvs ceeesiotied@ndirbele dowrhole el syaestseThe keele supmenn grovides access
to infom%l%ﬁ{l ¢ 1'tus1d OV\? menstu? (hl(lﬁ ac'r}/dsl%lﬁéeﬂqgn terFale ’ht‘eeﬂe\!v Qoxﬁgpq %Kableﬁ a user

thare’s ofmat i on regar
to adjustdﬂal\mb@vb@ pbigich of istddmmhsle sodl isystem Gnliakieinstion ¢dntibl amkes relative
616, the software responds, to view

chan
motion bedeifen; BRSOMPISHIN ARHERTEFS STNGH JYFrer &Hﬁ?fbgﬁ‘gfﬁgﬁ%&he sjate of the
strings. ‘ﬁﬁ&p elBel SHE 5&9\!&0@ RSol sR¥hgGa R Gidd i("ﬁld%ﬁﬂﬁl”@ﬁh)‘ the completion
6 and repeating preV|ous steps with t
string. When separated, the strings are shown side-by-side as shown in Fig. 11
Activity selection box 816 enables the user to select an operation (see box 514, Fig. 6),
which defines the initial relative position of the strings in the graphics area. Work area 818

corresponds to completion string 802, and it specifies the dimensions and labels associated with
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changes incorporated. Fig. 10 shows an illustrative
browser display for a detailed report regarding

WO e@aloet7ndn events. The detail ed report conpri BEFUS20060030948
of actions taken by the user to resolve interference

events, In Fig the graphics area 502 shows a )
the com}geélfoy,sgglgs{\rr}%dlmgmpﬁ Suttia82dipmd ¢ BN |abgl ButtgR,846 are provided to
o v SRS ST S04 SO PRS0 S04o Ml ) o
button 804 e:r@msaﬁwos dawfamsioablneltf dlrat ¢he hisemdiny pokitidn shépgpoadtidn on the

do perusi ng. t he, report eport, .
completify iing o SisHte BIVTSHDS nacerra R e SR smer i G0l arawing
Similarly pERsifd &R 1abut lbudlen 8261eRbMes W ahuee Idatidineithalitb@ti@s chhposition and

position of the innernost strlng@jn t he. downhol e t ool

reposition pa ttgpongpietiqng sirhigr aiche kU entgniic H&ﬁgqé@defléo% the user to enter the
desired 13@4‘%9#&&@ Te@cpess&vﬂﬁﬁ s v%cﬁ]lg 'a?/e'adéi%l 1d519cﬁir %hé Qxﬁtjﬂ{?g dimensions and

e tool system Fig. hows an Illustrative
labels, arigt thessern de ypll\et#ua‘llardethterdeﬁ éwmad n‘é{oacmjea 8Hednerajespimilahnfor the
sevice sl {3k i 5 2 oS 5B 2t MR OBRBOF G "0 “ana
Fari2ohswh abtalvs déReam 80 8n aingtrafiveemsihoa 3“01'8éliﬁ}1ulaﬁng @drations in a
nmer ge buttqn 814,

menu 2%‘%2, a
downholaw?wsw i Ploglk Pohihs 308 Shotrce sepReaA e ot %836 (gogFigs. 6-7)

from whﬁﬁq B8&Zcan THigaMOr fmala@ASpafa8ot86d &0, @ddedod ﬁﬁl)r?oiasréﬁact box 514
di mensi ons to highlight features and expec

above). Iarhimhgﬁé)ﬁetht §0fﬁwanehecedwmmyllepm,omd 19)})§Q0§rﬁ06|wbm§pf@\@26 checks to -
cetermin H5EERe el RHRRERH vo oY i Bl By egottvre

adjusts ﬂfeubmanﬁgmawneadaetu@eto Blocks®4. t he view wi ndow to a
glven pasi tion on the downhole tgol system The print
5 thsrapHs it Higotelestion gk asimyatpd |°H%ra%01h&r&jcaav%¥ eipgermost string
from the %bféﬁ %? %es@ ane de ggﬁl IFQIOQIQW Gl the ¥ShEN 4 (FRESwnhole tool

e su nenu es a user to save and retrieve
system ial |a1rem19a1qwexﬂloamddlcab‘eﬂue’ah1gj©\}wﬁmﬂ al mmfm@ystem beTween tools. In

ok 91358 SHRE A PRBU 380 BB 5, bl 5B Al ol Wions

one at aCHMENAIbIGRAPILEH Sollenes r&seluaidn uﬁ‘tthé higteMérer@deRar. tHaoR a6fion is
t he downhol e tool system and the notion contro

evaluate@ Bubleck P ter dojeamins: Whihes dhewtiet rpftinter ferengs| ents Maymbppen resolved,

andﬂkm?%&%c@?4ﬁ%:ﬁ£@@. Merge button 814 toggles the state of
strings en nmerged, the service tool string is

Qlrcavie unn&l fesitfanid dewaxinad toabd mjerfelemce-deplinthiah 938 themmyftware

silnulate\%/\ﬂxg\r,{w?te aléeemﬁcirtmhoeﬁst}tq{}é n %g %%@?%%%%%f@@%%@ gcﬁhsmns
between tdifls. US Block 926 BlecGhvwan ©REGALThON, (SI8H0RAXs Bobft defeb@d of Whether
whi ch defines the initial relative position of the

the string has bege moed trethg tarpetipositign sdthowtsy golligiqip Ifzthg motion was collision-
free, a SL{%E%SE gﬁﬁjgngﬁgfi;l Igyegl%gg ltlgebsl»oﬁglaisetrjeﬂuﬁg t? ggm{,{m@pﬁ tC?{céerév@s%?fnfb'l&:?( 922,

el s assocCl ate
the soﬁmw'ﬂibrﬂi}ismlﬂb sillisiorgs) ofe aeatigle mesudiciva résohittion oB24 iaaderance event.

neM/Ia utto 826 are provided to a
Each aciis AUTGRE rdoTat € GeRasectienr §ie ST et biehgrpolved.
and if nod bidcRY22 B8setdag the di mension

Once any detected collisions have been resolved, in block 926 the software determines
whether additional motion is needed to complete the operation. If so, the software returns to

block 918. Otherwise, the software displays a completion message and returns to block 904.
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button 824 creates two dinension limts that the user
can position and reposition on the conpletion string.
woa@rseEante neasurenent i s made automati cal |y BEMUS2006/030948
specified on the drawing. Simlarly, pressing the
| abel buttgon 826 creates_a | abel.  lead |ine that the
Figsdp shols HHeWtdizgharm i aPéB‘é%raPYf‘oﬁmt?ﬁﬂPlﬁég if} Bek 952 the
software Shdvd'9 gxagﬁ‘igal%s&efﬂelﬁeé ¢/ gf F@bqu In BloRY '9@@ dthé %ft\]i/ﬁ@ shows the
user to enter the desired’ contents.
strings oﬂ/vh@ hq)mnhotaetomksyktelarle an tigalipdeition fwthtahe p@x:ogsly lpg)wded labels and

dlmenswas rfe %gogf) @?)6 § berle \y%ce?v%g Péeq eugl:glé %g eva§¥ I egsdfg :{Amgr al %8 962,

968, and DM Th ek eﬁﬂltﬁﬁscﬁ’i\ﬁdm BeteiiiflesWolidthed I’d&amﬁélas u&Ddeﬁuctlon to adjust
milarly for inter- string di nensi ons.
the wlaﬂm B%ltwmacé thaeratidngsapnd if sercthe sethwase ﬁ@t%aiefsmngéu Pﬁﬂtw ﬁ@ block

962, the 9&?&&& l40RSnih & @h&ﬁéﬁ“ﬂﬂ@ﬁﬁpdt q0hn ?ﬁé&h@cﬂ% th rhdﬁ'aol%eﬁ% Ifrb% the

tware shows a graphical user interface (e.g.,
software,dn Block 964navwﬂ Tlabel tgg}aap(pmm uawmartaxf @ datasstuciuegt deger 1bmg how the

ation e pt f se
downholes%gf S ? Stfe dlgﬁ%;%g I@(ﬂ%kt%ﬁz he fS(t)iJVt\vﬂéarr% ?tgl(l: 1|n§:/sev§het8her the input
is an insttutpih to &dtich dimeRbiogkand(6 s, hige suffwarg e blobke OKS, dalbulates a distance
det er m ne whet her the Input is a change in a to

between Hgyiff 2 st dimepsigp fo fhe Ui s Igdaﬁ?%% the software
detelmmgsg\lerb?}}e? t}{ehﬁputt 20y 1ﬁ§iﬂfc‘c19ﬁ'foaée'lé?@a BBd dr %ﬁrHé’rﬁ&ntffbnp{h@ Qlk‘splay, and

the 1 nput 1s the selection of a sinulated
if so, the @@fewat delated theglimenpidnl drrigbel fromi thedisples tatg tstruatgref Afen anfief the

e e e

Fposthér igputg B, @0asd tdtahhiy i doftshrepfn Wbdk 9761 eftiopalNgRerates a
event s betmeen tools. In block 912, the software L
hard copyef grenllawé%d Wlﬁ)@nﬂw@ Jqvgtholegolypigm Wity ajcpegidipt for verifying
d1mens1ogé %Pﬁeﬁ&c% elnlﬂ%{e%? r SRR o?ﬁlu%lpié I8 s'y&elglpgﬁlﬂio@sjﬁldts%tes In
[Tcit reso tion of the interferente event. Eac
block 97 &(;hq @rﬁwasc avesl aiddte diriaturb | spedifyingghe dodadtods wphefstmve@dmonents
t er,f.erence events have been resol ved,

. the |i f'
po““mwaﬁﬁaplsﬁ%ﬁ'd%ré%ﬁdgﬂql {°8%r epeated. Once the initia

TRO Sbfekfifg | GscURLRE Nirevade tor bigeckitipest gédivtteal rc@ﬁl,paﬂllﬁhty during
bl ock 918 the software sinmulates the nmotion of
service sfrigeinpasden aud rampVrhopHEinss e aparhibyt shspkiag aarmlaﬁ m%ed to
l I
include vfggf;ytx\f;%gﬂ}delﬂ tﬁﬁech?gch\% Xtﬁgﬂr a%ﬁ:go 1}63%‘?411%%?0%911& 55: Ilé (t:he cgntext of
fluid dynemioshtht loeter tiamest and ginkadiamern infovetion of thegulwargiings may be
. osit n w t hout a ol I [ si | f .the tion . .
combined gty el AP aBOTtue dnfEpRIOn, dhgit particule 10ple 49 AP HRGpigsal fluid
flow patl‘?soﬁﬂﬂé\{%{a@ioﬁ 8balt MRiid Ehapd @G isti®Odich @ laBrsivy $8d visBodiy ek be used to
2, the software displays the collision(s) one at a
analYSIS lnydn@hp offecty ¢rcD@Wahq1@%Q§nmn|e@tn of the interference
en .
U pRE PR BB VRSl o e gy v
that mulﬁp’lé strfngﬁl ®¢1].1 sbﬂlﬁﬁt ktr&2/3triia aneeadiag radheguaayerdetSeateedbwnhole
coII|S|ons have een resol ved, jn. bl ock. 9%6 th ;
tools  arg gctivgde OF SPRYER ifiefT HFY *W“@L Aranigiizting. jjuch fluid and

mecham&? ec%ﬁgmkg’ ROERMRE atrg' %r@ﬁ%%ﬂl h@idelif toS | udeP &/i8 Qﬁé W@h€weight

Vlsuahzatlon interfaces disclosed hereinabove.

The tools disclosed herein enable new business workflow processes. An end-customer,
when provided access to these tools, is able to perform catalog searching to identify desired

downhole tools. For any downhole tools that the customer desires but cannot find, the customer
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bl ock 918. O herw se, the software displays a

conpl eti on nessage and returns to block 904.Fig. 13
wGeh@ne26103 | ow di agram of an illustrative di menBCDOB29G6/030948

nethod In block 952 the software shows a graphica

user terface (e.g., Fi 1). In bla
can provida ppegiianeranie rateisal KL T durbPaniniien 14 BB eristing
downholé E‘n@l@ﬁoﬂiehba?ltoo@soiﬁtc;d Qdinplétt ﬂo@ﬁb(ol@ rs?s‘(én@ il 2006 Rdion string
| abel’s and di mensions. In blo 6, the software
and a seryige stripgsHayégr aspanphled the éomnlaﬁetﬁ@mbolp #system, Bherustomps gan then use
. 7 b f P
the dlSdgsegeSrO%@%%es% V\ﬁ t? héjrm &e@ﬁ%ﬂ %@%C%I%nlggho rahé\?ﬁtglop%rgblhty of the
various délyniple tshgen ebcﬁlﬁpo‘y/ialts) OAI ﬂog) f ofontigeratién ichggges atuding f simulated
. SO0, the software adjusts the.strings' positiogn I .
operationg ca”éfee SEsem Cpfy be sPtec e DSt ioRithRedo %%Vﬁtefrh%?qrmﬂ?r’eratmg
protocol. 'ﬁxnﬁHmb&SFOF Hiels :yﬁ&ntn‘i) difbeerd pbﬁ@@ﬂs, caftbd nidasi add@ved for future
tware, in b 64, adds a | abel to the
Ieferenceaﬁbqr eyRImEr@apalace dfeqaes fra %Jtorqm ilie dowelidy siistery Iheddition, the
dlsclosedg%gt\xg.? V\@Q@l e?x%le g%ﬁ&&ﬁ%ﬂ 8 S{il &Hﬁd%k&% oq’ }#/Botﬁét&%ktool to
“he so ware determ nes
the engineerdig grotp ©rthd asiaadd a dodnlndaiobto, beamehtedfspsmﬁcaﬂbéor the customer.

software, in block 970, alcul S a dlst ance bet we
Eia?}hi’f?@‘ z?fagca%%pem@na% ?F‘&‘ﬂv? 8 P&t 8‘]“?;‘51 | %4\ EPat fant Workmg

with the SdustfieH 6 - delefmMe OF KolBtlch fdrh@e SREINRF'S 1R6dse61h NRsiketing person
whether the input is an instruction to delete a | abe

demonstrgtinglavaglakle devhnologn andepplieatioay of thaide¢tmolpgy tq feense mgalres The
t

consultanq%rgl ??etm I}S%Xdc}dﬁﬁlggél&rbo?&ts%]ﬁg? g%t%?@n% ] ntg{?t%gﬂl a‘%(cij]cgc?otnasoﬁwaxe

that deteﬁm‘hwacrvaﬂro&t fobnsvatlabilitymll a854eralarice twith or wihetus adjest@ents for

ve, command, the software, in block 976, optionally
““hJd”g@ﬁ@?ﬁF@é”ﬁ&HQﬁBmE%ﬁymBF“t%% | abel ed and di mensi oned

E@QM’@Q@ | Gaf %’éelv%y immr%1éﬁnﬁt15ﬁke okl doshahdier sy\{t%ﬁn‘s f éﬂdngomponent
drnensi ons. A hard Copy can enerated or each
specificationst frgph aserp of ﬂmdﬁpl@m glst andnls eeddths eagiaeers pay b$edbk disclosed
software tgmh%egs %%}Nar )efsforae Sﬁ’naa d { attci tarupgotgllﬂ% Ie%oﬁxgxﬁgllef %/ﬁaop %na hs stem
spemﬁcaﬁdldseld dnalbelhssmammi/cmm Sb@\ﬂﬁe phtieigh.oTieg@igh@edicas Inﬁpm esisting

vide for checking of geonetrical conpatihility
CADICAN rﬁl??gf% apspifeed @mppwgﬂﬁa SSRGS Iy e XML répresentation.

The engxgg&"g F'Qfa\gl “slNG” ORE gﬁ?'clah%ﬁ b?{hﬁ@ ke B fERBcRGoSX [ LORS D ]peedmg

verlfyln d mechani cal dynam cs”o
their tasit. he Downhol e conponents. In the context of f|UId

nam CS t he outer ter a i nner. | anet e
kP o A GHTTATETE A0 BT ooy o B olBY fegeive XML
representdibil ofahy GoRAblARRteldl fomnbIENBEdden ndlaials @ardolipohdits can be
tools to identify potential fluid flow paths.

automatiealbystetraminsd. Rhsematarigisr CREPARINET RGP dyerigptragde automatically
ordered (ﬂ‘%@fﬁf‘ AL r¥ﬂ§5at%9o§ﬁatt1¥%ﬁﬁfedused to anal ysis

|c a S on conponents. |In the
Ilhdmét@')@tndm‘ssdﬂ’ﬁﬂjh persandbl chyx@nprosldeda oiith Iwhﬁgugﬁumeandl demensiomng
eled to_ verif It| le s

. may. be rin
informat{3,rafp Jhe neloieASORNRTS (Sl B LA 08 o PEART Bigiembly and
checklngﬁgfrfﬁ e dovad &s ﬁplﬁcéﬁ%o%héw %s%}n Bbs H&YlQﬂhWed and deployed, a

aulic or ‘mechanical mani pulation. Such fluid and
support mnham usalthqjcjﬂndmed $oo)eio] tﬁﬂ@ét@nn@me mnﬁgw@@réraaé loperations of the

downholB sys\{e m. oreover ecﬂchosed E(ﬂ%\fare s ¥ & %e tused for training consultants,
marketers, engineers, manufacturers, assembly, and support personnel on the available

technology and operation thereof.
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15

vi sualization interfaces di scl osed herei nabove. The
tool s di scl osed herein enabl e new busi ness workf | ow
w@e@cesses. An end- custonmer, when provi ded acCRPGEUS06/030948
these tools, is able to performcatal og searching to
idengify deslred downhol e tools. For apy .downho| e
E@%bp Hieh YOS BHRESBOIIOR POSsER CuaRdr rieey 2 pbusiness
thod, LAORES 8D 2 BV RE é té ' sg@t%inoréﬁd@f RofPoRAUANEEd §ant
et &M% . The cﬁsfowér |s ] le'to aséeng%e eX|st|n8erprlse
apphcathimmftlvv@t@aahageh’ijlpmdllsﬁécbsed aiet}IOd@ iy ibaembadied npelnemé)rmatlon carrier
. ownhol e em i ncl.uding a.co n str n
medium SRECS® RV G PG e B b Ro it ittt Ao BitpRepre with
software Scléﬁlbﬁﬁhg taheowhisllO MR Raslopi@n dysemt e ddisddsas @thbodiments are

ftware tools to verlfy the desired interconnections
expected é?u de ivafet op epepiming yireel eamepletion digngodigees gyegrasion checks

prior to deRYP ﬁﬁ@ﬁglsmstéﬂit%s Qf’lrtﬁﬁﬂfebl@h‘ LA b}%&nﬁ‘sfﬁﬁ{égﬁ%og Wt &@ablhtles can
si mul at ed operations of the system can be saved as a
increase tfﬁglmgcyflo ithet qu@pﬂ%wmdemaowg@l@m BrOfvezss ped togbdasigniapyyell as identify
and ehmHl o%%nml ?oﬂ?e%n v%'ﬁ§h gul t&% g) {g%n@b! f’ﬁfé%ﬂg of tessellated
e neas U r e S av e
images rarthaefrehafmCAD mbdelc diattivatty radaasbs pbmieemg tifreg @st hduw toaseconds, and

e on the _downhol e system ition
the Suggeg 'eg archdesiure gHovimibs imnpgss ‘?Fa%}‘fféﬂ*a‘ﬁlla}éq"ﬁ 1@&% F’é%f%ffel ipg changes and

revision ISV Bbtro SHilE 'sﬁlﬁllt’.a%lﬁlslzfen@ohlﬂg Pohhiehied. RERRIncE RolskEn be used
englneerlng group as t basi's of a downhole tool to ~
to represeb?é compditend epéudnt eud ¢u,st01ir®r—sw$eﬁqzarsc&§mqs Tiradbnad fompament of
the dlsclose gt?l igena 2N tt cp 1ntuc1:tiavr]e c% Eolg t I VeI ropg Effo f cmgg)me}[s
WOT Wit Cthe o E ernine

Nilﬁiel:tiub @ﬁrﬁtﬁfns tahé n(b\dlﬁtc@ﬁ@fs \Sﬂll’tﬁaedlﬁe Qppﬂermw keksé siglled in the art
per son_ denonstrating avail

abl e technol ogy. and | X
once theaﬁom gelasie st fuily aFtPP’Eeé@F?HoIHo&yml“’@ ado g%@% dhe | folipyyipgclaims be
mterprete-ahcg efmBRRE LI @&th Vatiatiohs lftﬁﬁl%fﬂl@i@é’tlo@g.d' tionally process

he request for quote through quotation software that
detern1nes downhol e tool availability and an overal
price with or without adjustnents for rush jobs,
destination taxes, customer discounts, etc. Engineers
may receive XM. representati ons of downhol e systens
and conponent specifications fromusers of the
di scl osed tools, and indeed, the engineers nay use the
di scl osed software tools themsel ves as a preI|n1nary
step to authoring downhole tool and system
specifications in an industrial CAD/ CAM software
package. The engineers can inport existing CAD CAM
files for specified conponents, configured as
specified in the XML representation. The engi neers nay
then "fill in" any gaps caused by use of hypothetica
tools, greatly speeding their task. Once a purchase
agreenent has been made, manufacturers may receive XM
representations of the downhole systens, from which
needed materials and conponents can be automatically
determ ned. Those materials or conponents not in
inventory can be automatically ordered or their
manuf acturing automatically initiated.
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Delivery and assenbly personnel can be provided wth
configuration and di nensioning information fromthe
walcaclhosesl software tools. This information canCbesusewos4s
for assenbly and checking of the downhol e system Once
a downhol e system has been_delivered and depl oyed, a
support team may use thel#IMe| osed tools to test
I ' configurations and operations of the
vwaAqué&%ﬂgﬁgigistenl Mor eover, the disclosed software
1. A methebdRiowmkolb eolisysttni devetapaient thef coowpsisdst ant s, mar ket er s,

engi.neers,. manuf acturers, assenbl and support .

rpsi R TReFEiGHI R 8?36‘8?" help éﬁmﬁ SERTRD ?% SOmREeS BB gls sigings, each
string hal A8 0896r fF@E RoRboddn®; bl €goi ng busi ness wor kf | ow

processes can be formalized as a business nethod,

dhegkingrfonintedfefencabetwesibihr adligdatingsin 8y xeshposifen-or

incorporated into a enterprise application software

package. The di scl osed net hods nmay be enbodied in an
2. The method bfrelhinoh fodliaticemprigdg:um t hat, when pl aced in

operable relatioon to,a.conputer, provi.des the conputer
t6\54%6:’& ?‘gd’P?%?rﬁlngB?F&"iogsz’éls EBWS nths In?su%llpc}% P88 el oprrent
system The discl osed enbodi nents are expected to be
useful for performng virtual conpletion design and .

3. The method ofiglainh.eiearin 81 QPEEERS IsgRicEon; B reBeYFhPT amiagragst siring.
installations. Virtual design and systens integration
test capabilities can increase efficiency in the

4. The eipdesfi ohinleli shaeis thekspegifiprtboe ssclad baso|didessiapn fag each

wel | , i.dentify and el.i.m nate.potential. probl ens. .
compongiy il Be g SPHOLYGE FymGUBRP IR SBUEE & imum outer
diametet, 885£lchghed i mages rather than CAD nodels drastically

reduces rendering tines fromhours to seconds, and the

suggested architecture allows the inmages to be current
i he. | at . [ ' ision | evel
5. The o i B e R By B ccoss.

Redfrefencercliot stringpodidonysed to represent conpetitors'

equi pnment anpd custoner-speci fic.accessories. The

e Bmeessp B TP b SR RORE L A e f ast

afchating Uhd in¥&iHAWNOQbE dfaffRlers Y8 L8MpPARAROSAlaS IBér string to the

custoners. Nunerous variations and nodifications w |
minimubdnemdiamsisay @nadielly 2diarset wriponays ofpnionEet f¥iPSonce t he

above disclosure is fully appreciated. It is intended

that the followi ng clains be interpreted to enbrace
6. The nddthodsafchiny af fuathérampaisignodi f i cati ons. CLAIMS WHAT | S

CLAIMED I S: 1. A nethod of gov\n ol e tool .s%{stem

UG EING BrRs iPUE fedesobiswidetested interdirench T SPEEPHi cat i ons

of a downhol e tool systemthat conprises nmultiple

strings, each string having one or nore conponents;
7. The ragtitbdodfetaki gfuftber dontpeisingr ence bet ween the nultipl e

trings in an jnitial positiaon. f

‘al‘?terfrﬁli%f‘% é‘ihe@‘S iusgﬁﬁl.p&t @S{CF’%‘% ach?ngg I[}gl‘ag(?OI nglm%Jt u"g)égbﬂ]auon’
and if s& QhdrigHigA@RScdagionean dohfguriidd inhepsiise ith1the user input; and

determining whether the configuration change resolves the detected interference or

collision, and if so, proceeding to a subsequent interference or collision.(

8. The method of claim 6, further comprising:
recording resolution events as a function of a string’s position; and

generating a report of resolution events as a function of a string’s position.
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3. The nethod of claim2, wherein the operation is
insertion or renoval of an innernost string. 4. The
woredoioei7es cl ai m 2, wherein the specificati onsPCTUB200€030948
basi ¢ di mensions for each conponent, said basic
di mensi ons conprising a mnimuminner dianeter, a
maxi mum out er di aneter, and a length. 5. The nethod of
9. The me%d'ad Jpcfﬁlm%ﬁﬁtﬁézrboﬁﬂo'rigmghe(:k' ng and sal d testing
determning a relative string position;
rdnwwmx1mmgudhmmﬂddoamgnhs&to determ ne radially adjacent

cA PR RO G BN IGO0 o RhETSE BF A PTA T o FI IFRE
dleplaﬂﬁg&fe&io%hdlawoaéylswnﬁma%sent conmponents of an outer

string. 6. The nethod of claimb5, further conprising:
soliciting user input to resolve any detected

10. The n#e% %th%faﬁﬂgewf?Jrelﬁ%h ééthgﬂn fociuliBe nethod of claim 6,

er conprising eternt ni ng whet her the user input
rdmﬁWﬂgumgwﬁﬁshdngmpmwna1ﬁmup©m@nnﬁﬁhbbnﬂwgurat|on and

chan the CQ nt's configuration in
ﬁFS@%ﬁW 0?%‘ av@gﬁnaﬁggpﬁlgﬁéadetern1n|ng whet her
the esidvirgpu ﬁ@tnln@gb echanéifer esapotest ihe gedirelchEs containing the
interference gor collision, and if so, proceeding to a
Cmn@ﬁwgﬂﬁ%hﬁﬁ@%¥1$ﬁﬂ%ﬂq@¥€ﬁé§1or collision. 8. The nethod of

cl ai Qaaﬁn%f‘dw %ﬂt;h%c 89&9&% 8 dlr{l&l%i%ﬁg L thel &ﬁﬁﬁlo’ﬂ&ﬂt%t having an

events tion of a string's position; and

availablegremger at i ng a report of resolution events as a function
of a string's position.9. The nethod of claiml,
further conprising: retrieving i mages for said

11. The nSRAIGTRMS 0, ROMEL douGhising: a downhol e tool systemimage
by assenbl i n nponent i mages; and S di splaying the

r@evmwgda@lwé%ngww@w%g@d with thergpvnhelerior] syttera) adm o,
dkgg@gﬁg BheSRWAnbigtdd d &Yk irh S HEES A 15 {Aﬁvcmﬁgnsmges of

onponents 1f 71 nages are avall and for each
conmponent not having an avail abl e |nage O retrieving
in a product class

t her conponent
12. Theqﬁﬂﬁirﬁﬁ%%altﬁ%& B8 not having an avail abl e

chdbREB; cofedtis® @J)rhﬁ%&bﬂ befREE akRIIFatjabend 3 fordnFBTSheN Siring;
of the conponent not having an avail able inmage. 5 11.
and The nmethod of claim9, further conprising:

displaying an indication of whether axially adjacent components have compatible

connections.

13. The method of claim 1, further comprising: A
displaying a separate image of a component in the downhole tool system; and

displaying a list of materials that make up the component.

14. The method of claim 13, wherein the image comprises images of the individual materials that
make up the component, and wherein the images of the individual materials can be individually

repositioned by a user to disassemble the component.

15. A system for downhole tool system development that comprises:

memory that stores software; and
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recei ving | abel s and di nensi ons associated wth the
downhol e tool system and displaying the downhol e too

wayaremirage with said | abel s and di nensi ons. PARUSZ0h&030948
met hod of claim11, further conprising; 0 checking

connection _conpatibility between axially adjacent
» FBIFSERE AL GF OABLHOBEP] HGHeaHlingisSTvag Weeeh the software causes
the procekddigati on of whether axially adjacent conponents have
conpati bl e connections. 5 13. The nethod of claim1,

f ur t pervideompraplical gserdintphesthaigenablse parsertte sperifye dsiwniole tool

conponent in the wnhol e t ool ) di spl ayi ng
system bR ey af PR BT AR e B Bnent - 1.
The mBt fadiighetaitaioverdap, bethemesail fobB dtmgiable aorpelatbesmotion of
. images of the individual materials that 0 make up the
the stringsopponent, and wherein the i nages of the individual
mat erials can be individually repositioned by a user
to di sassenbl e the conponent. 15. A systemfor i
16. The dysvanh of elaimolS, sxhsteimthdaplstivp motion trhpreseasripmp¥d of an innermost
strin ﬁnnengnxh&gat stores software; anda processor coupled to
& ofthd %ennry to execute the software, wherein the
sof tware causes the processor to: provide a graphica
user interface that enabl es user to specify a . .
17. The iR QoL TGEHLHF RIFERS: ARIPETBTSORSE HRgSIong gtspeiated with
each toolS kdid Bk @MeAGoRNEcIMind B BindiQABste@ Bl oht@Sdiath@br, and a length.
di anetrical overlap between said tools attributable to
relative notion of the strings. 16. The system of
cl aim . rein. [ [ .
15. The ST T cfhat 8 bFu B i Bl L L TRABSERI ity he user
of any dtReeted YBdeewied] Gldipruiddio wiited nsdr hetipn daesbdnates the diametrical
det erm nes basi c di nensi ons associated with each tool,
ovetlap. saj d basi ¢ di nensi ons i ncluding an inner dianeter, an
outer dianeter, and a:length. 18. The system of claim
15, wherein the software further causes the processor
19. The systemobf flyim A8, wisaein dlic ey adionde p slandiednieal isieksl thahadiersapbasic
di .and tf ?olicit a user action that obviates the
imensiofs 8E&°l-cal overlap. 19. The system of claim 18,
wherein the user action is a change in tool state that
alters a _basic dinensions of a tool. 20. The system of
20. The gypigpyRfegimyi§e vheraintthrosodiar i tBer qapien die RI9Fats it qpgnpile a report

of user aPigEeSsor to conpil e a report

21. The system of claim 15, wherein the software further causes the processor to check

connection compatibility of said tools.

22. A method of downhole system design that comprises:

selecting multiple downhole tools, each downhole tool having an associated tessellated
image;

specifying a relative position for each of the multiple downhole tools, thereby visually
assembling a dov.vnhole system from the tessellated images; and |

exporting a text file describing the downhole system; and
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of user actions. 21. The system of claim 15, wherein
the software further causes the processor to check
wa@eomeet7dn conpatibility of said tools. 22. AP@ERURIG6/030948
of downhol e system desi gn that conprises: selecting
mul tiple downhole tools, each downhole tool having an
akengicalle gombinded Cétféébomm@e aidededssigp) didesainran enginesring CAD
position for each of the nmultiple downhol e tools,
environthére e bycovdancatvitly tlessa fiid,icach @ADL kotrespsydEngetnm at teash dnkef said
tessell ated i mages; and exporting a text file
mumpmdgﬁgrlblng t he downhol e system andautonatlcally
combi ning CAD (conputer aided design) files in an
engi neering CAD environnent in accordance with the
text file, each CAD file corresponding to at | east one
23. The feuRlof ot bb Rfind: 00hByisist.  The method of cl ai m 22
er conpr|3|ng V|ng connection information
for each of .t r|f i ng
BB piLaR S IPI? et irubulPRBimRlr ot
24, The nethod of ¢l further conprising:
wEifdpg P?f@*e%anﬁoglpa%blﬁtytOégéémnafi%‘@nh%@gﬁof t he
downhol e systemto display automatically cal cul at ed
di mensi on i nformation.

24. The method of claim 22, further comprising:
selecting points on a tessellated image of the downhole system to display automatically

calculated dimension information.
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