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SUMMARY OF THE INVENTION
[0005] The present invention provides a method for installing at least a portion of a heat
trace system for at least a portion of a pipe system that inchides {1} receiving three dimensional
pipe system data, wherein the pipe system data includes pipe locations in the pipe system, (2)
automatically extracting data associated with one or more pipe system components included the

received pipe system data, {3} determining one or more heat trace system components for the
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portion of the determ ned heat trace system al ong at
| east a portion of the pipe system [0006] The present
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i ncl udes data associated with Fe syst em conponent s
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computer program product being embodied in a computer readable medium and comprising
computer instructions for (1) receiving pipe system data, wherein the pipe system data includes
data associated with pipe system components, (2) receiving a selection of a pipe system
component, (3) automatically extracting data associated with a set of one or more pipe system

components including the selected pipe system component from the received pipe system data



conmponent, (3) automatically extracting data
associated with a set of one or nore pipe system
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conponent fromthe received pi pe system dataand, (4)
determ ning one or nore heat trace syst em conponent s
for the set of pipe system conponents based at | east
in part on the extracted data. [0010] The present
invention incorporates a three dinensional (3D) nodel
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cable is to be installed. Use of this 3D nodel
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ating trace cable | ength to be produced. by .
[‘"’lggr recting &FPHts NI et e "hstgreSf %B‘é%’fl@’f"‘}li (&P model
represahtatidnadfitiongipe ASwBitC the hpataaitctablers fotsinadlled.c @pabl tis D model
o BB ST TR ol 78k PR R BT ey
corratvg ptrpw nnlgrant di golws @f cémtertilrecdlalation. ngs dethaptodebtion runs are
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Cap%lfegure 10?12aa %Itla r%mll%ﬁgst rati ng an enbodi nent of a
heat trace design system 100. [0013] Figure 2

ilustrates aRIEMIGCRAPTION OF PHRIASSWINGsTEsi gni ng a
heat trace systemor part thereof. [0014] Figure 3
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a heat trace desi.gn system [0015] Figure 4
des‘i“PP‘E}bat“flé]i‘e&"oéri‘Pa@H’%% F‘%/%‘ﬁ% of a process for receiving a

003 st r dree Ll SEHE LRy bahafis Gae desien sysem

100] 0017] Figure 6 illustrates an enbodi nent of a process
for designing at |east a portion of a heat trace
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that depicts the routing of at |east a portion of the
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pipclte@hent.r ace cabl e. [0022] Figure 11 illustrates an

enbodi ment of calculations criteria for heat trace
[0016hbI e | digirh§illustrates examples of some boundary conditions.

[0017] Figure 6 illustrates an embodiment of a process for designing at least a portion of

a heat trace system.

[0018] Figure 7 illustrates an embodiment of a process for generating a heat trace

isometric drawing that depicts the routing of at least a portion of the heat trace system.

[0019] Figure 8 illustrates a heat trace isometric drawing.
[0020] Figure 9 illustrates an integrated process of performing the heat trace design.
[0021] Figure 10 illustrates an example of inaccuracies found with centerline

calculations for heat trace cable.



[0023] Figure 12 illustrates an enbodi nent of heat

trace cable placenent at tee | ocations. [0024] Figure
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been described in detail so that the invention is not unnecessarily obscured.

[0027] As used herein, a pipe system component refers to any appropriate component of
a pipe system. Examples of pipe system components include pipes, flanges, valves, supports,
instruments, etc. In some embodiments, a pipe system is modularly designed by assembling

together individually constructible modules. Such a module is referred to herein as a work



i nclude heating elenents or cables, power connection
boxes, splice boxes, tee boxes, end seals, attachnent
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correspondi ng pi pe system conponents, thernostats,

control lers, etc. As used herein, a user of a heat

trace design system nay conprise a person, process, or
application. [0028] In sone enbodi nents, the heat
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manual extraction and/or input of such data. Heat trace circuit specification module 104 may be



manual extraction and/or input of such data. Heat
trace circuit specification nodule 104 may beenpl oyed

wo o00desisne and/ or popul ate one or nore pipe SePOENBR08/080916
conprising the heat trace CIrCUItS of a heat trace
system of the pipe system A %heat trace circuit or
part thereof defined using heat trace circuit
speci fication nodul e 104 nay be processed by design
nodul e 106. Design nodul e 106 perfornms heat | oss
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aci n i cation race circu

106 qnﬁ gat &g? Fﬂ%@atﬁn a %ﬁlsﬁf alfpf(gj&:lét}_ﬁﬂe?t d3pg System comporEents for the
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are e raw n
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or another simlar automated isonmetric
draw%w IHg
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cire e et s BRI £ G s B Sorcd i feBmon
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nst anc Teat trace
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[0030] Figure 2 illustrates an enbodi ment of a process
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ments, user input is only

[00§7?q ui r edF %% 9 ﬁfﬂl@tgﬁé’s%n%ﬂlggdl Eﬂ%%? a Fnlo@es§ %Ges@@ﬁr&s‘d’t 1&&% portion of

boundary nditions give user opportunities
a hegpkase drseng n Iesiesqnghe lmerrtsr Pfé%hé@oels canlpged atrddp 0§ @r%‘e@ts 200 of

FlgLIr@Z CORLANE® PRR W @hian@hidh & Yt BRbtioRIoPS hef gﬁ@%@irc&l?(ogpart thereof)
beyond a soft boundary condition if the heat |oss

is ffﬁﬁtys%r ¢ e s0mgr miRiRFTHY rib SREst e B REre hesd iEe et comprises
specatiord QBT YnoBOPIERE debBits that ddEPfisd WY hEhRE Lir@Md/A0604, heat loss

. cify a new andl.qr different.p ese

15 ""ﬁ‘g‘iaéedpiry%‘baéi"{l? aLts of 31 cdRPeRELY Y E ﬁr plﬁe‘g?%"lfs%‘(lated with a pipe
segrb@ltl Iimlaﬁ]yloﬁdr’tdlchllcﬁiﬂtﬁ t& bselossray tld:e[ﬁpcdmgrrfeﬁx adfk iongler more pipe
syst%m com}aonp ntg (l)nl,(l:?l g%nthe Pllgl ?eggnlr?];l;ﬁ teéb% (P]rge?otr trrtlorra e%te%% e selgcted for
the lnda,etrq@s piecugtybg sed rat b@sy mrtgpnbhnmdalpgs cebmldmctns oRor esample,lhaaters that

SR h&&h Stlon ]

best O%glsﬂt%?%gﬁsj Ok é§p{ec1‘#’1§a S?t ! ?ﬁﬁopra:e%t ge g{?teo r@fe%ggegq{’g éélected In
somg ﬁ@bﬁb@sntw@ ewdé%éetqrmatmgc&ﬁ npebeyed @ages @ heths d@ﬁ‘d@ﬁly) of the

heateQRSH Vtah&ﬂ%ipeﬁpgenlﬂ §(§ﬁopdna9éthtr@X &Qetr hpﬁ trtﬁ&q;?btérﬁ oBPHERS such as
Fi gure | ustrafes an

e op tional
@ﬁ%@oﬁ%’ﬁveﬂb@f ar%lseé%éég §0%1f~‘te dlgslilﬁamr%?@ dgtien Padhe hgat trace cireuit.
Prodé@grdOK) @ﬁbs@éueﬁtlyh@m Infs3/E cHy Sl ts, hfoc &0 BB) RENRAGH fﬁefgt:ﬁ?eratlon of a

bill Etlr 15%%2&1?&2%9 t%; IB tjé%eg‘it%tc? é‘/%‘g{an@t?grdgiqg‘}ﬁa %ﬁ sgPectlons at 606 and

608 ape bk basedidn s‘plamﬁéd desiae adnstraias endomrpeeferendeor Fqpakdmple, the selections

of 66651 debgg )ma $e m%g etloveﬁs%r tlhnt ot Fem:f‘ hgr%&gstrrﬁp afc'e’ saﬁsqu Soft constraints
| Ca?ll ? i’] race Clircu

mayslwe&ttﬁmpt@étq lam@tmﬁed dnthe @Ktemmesﬁm,med segaﬁfemesortmmt is not satisfied,

appl%gl{gg{] {Vglﬁllengpf %}e@ai)le b & Cdnlip%fﬁ' % tooAﬁlglﬁ Qe‘}npeﬂ(?lﬁg e>|(cg§d§ rbr?ge etc.)

varil ous arts trace

maycherpepided. pPdhoeshalepiribed i e ginglsdweti t@@@@rqmtph et thiesgef, process 600
can S&gﬁﬁﬁﬂiﬂ}l %m?mgwmd al QuaBlyClt AtR ddhe dheats bPHEtOfihddde whose

pe segnment and/Qr one of nore pipe system conponents
Spe‘iﬁ??@P‘EPdé‘Ef PEFeRat §9%pe segnent. At 606, one or nore
00 fat ers 1_5;1 el ect ed for the heat trace c¢ircui tt. bas%d
[ | east '§H° ?fallnl“t‘i'i‘f?s 13 ecpRodiment QF 2 UpGehy Ky j g5patingqg heat trace
isonexingrheing kraatepics thé ﬁmtlh‘@sﬁ at heastta pp@aidf tlecteliaatt Higtem. In some
embogl:m%}sltf%: pc%g telss%% 1sa Qrg{)18§edha?%8 (t)fr pa}gc%ss%%to? @“}g%ef elgrgpecs:se ?OO starts at
702 at which an 1nd1cat10n of a selection of an option to generate an isometric drawing for at least



some enbodi ments, 606 includes determ ning the nunber
of passes (i.e., the trace ratio) of the heaters for

WO 200008854Hi pe system conponents. At 608, ot herP¢EEE2008/080916
trace system conponents such_as connecting conponents
are selected to conplete the'heat trace design for the
heat trace circuit. Process 600 subsequently ends. In
some enbodi ments, process 600 results in the
generation of a bill of materials for the portion of

a pokt Jdt %%Eatttlraé‘ec%stéﬂﬁﬁ RRikel T Sesipenad indlRBoS &l '@Qtrﬁag% received
at 606 and may be based on specified desig

withsrgipeetian Hi‘rg‘“’é%é‘%rmifrcéﬁc% ehclest trace pysieRia iy 787 riwmetric drawing
is g&Rta@Et hdNsro@bs Bd6enand EEhe@mybobignciB dte m“eﬁgsgernerateb at 704 may

| east .hard constr ts are satis
ine s o B oy e AR BT TS BT L p B gfgh hat wace
systax toe at lemsﬁ tHaImmoarmI thenhcaas®eopecm depiaedi m 1She Kiﬁltwmg, temperature
data @% g’ysjtegl souch ﬁ[eg pectcI aﬁl%mgr ar{llej();agfﬁeélg(sc ’é}% C(jiraw %erta%? ‘{U]%lay not
be lwagetrbe hpfrow:l ed@ddlmmlw hmugﬂe dres s mexbd mlerateé prigie heat
trace circuit or part thereof, process 600 can be
[0039] ni | ar |Fygté¢1ﬁllld}5ﬁé@feﬂfmerabq§lmﬂnap ¢ Peap frageaisematiigdiawing. In some
cmb®llifiehth  fhe Qkavid BﬁF her eqf gé’l‘[@ﬁ&@ R PO ok IpeRESOMS A8gure 7. As

recej ved at 60 038] Frgure 7 illustrates an
depigieth b lﬁ‘é?ﬁm‘b‘fm‘ﬁmé F%‘B’é%‘sa Yauiety gEbsdettnfagnationeat trace
[004'3 Sgﬂ II‘ I(ﬁc.‘s [%%V?(}Qnﬁ e({, ?ngsglgl% %%Q%(E]%Fl{tqo ﬁts%lg osf[anget oflplepaesél%d heat
trac€ B3 QA dﬂi’ﬁil’]lts malmlmasﬁ/ of &ﬂplbﬁedelfypailbmedhl@t of 20@at0fracp rdesigs §/stem
Thisg no?or(cl:lya £ %u t con51 I 2snu75g$ for ﬁ%%&l%[lng ez%tgosEJ %rhde\rl\{]a f:tll’lg 180 trace

systers @mapcmenfcs aevmtng 1$<mretra1 drheiags af tpo htat oaceodystamhadtpopulating the
t i [
bordsf A G ﬁﬂ’gw?Seoif%.‘ff%e%‘@"m%{%sﬁ%%%?*@&h%*%a#%@?E;nu siilee data
Casch@ethmtlgfa@es)@teﬁbw t of a heat trace system At 704, an
isonetric drawing i s generated, and process 700 ends.
I n sone enbodi nents, the draw ngglgener ated at 704 may
i ncl VT WoF NEOUSHREARER SELECIHORANR CARIE BOUTING
trace dat the bill materi.als of the heat trac
10040y, 5t em cﬁ‘e?eé’fmg adsuret ?’f"ﬁ d{ﬁﬁlg%rﬁ’reé?ra'%lh Elcﬂ‘é%tgta“tl?t%%ted process
of (Byalcelmigefe Gia mbss Bf i pipe, %aw:la@ing ttemp&maﬁameaeldm@ a smitﬂﬂe heat
gource
tra"%¥%§vﬁ“ﬁ§ “d%rﬁ’esruéé e%‘h“ (Zﬁ?(ﬂre%‘““% &b %‘?8’%"?“8 reﬂ“h*em%t}% &
dravang edharentomatiarlly o1 mhrelaﬂiy Akt nglstamyhe keprgenver @i @tthe heater on
the [% g4for I-th%%%gt]tra'c:é &H:ruﬁ a§d éé) 1Haﬁ({1f'fg Y%ﬁh e bg{@l%{ko%géon ofn tf is 1hometrlc

race |1 sonetric odi nent
draveipg ihorag legfateRihgas dess silts o élmnm @@H@ﬂ ﬂ?)@)wh@heaprrwelsggrvmware

As &En llzﬂ Q%{n% 5 thdo‘cc' sgﬁsotocf %Q@)rn{nngeth'e SRIEdcE Qlesqgrff[fl%lﬂgf Egg heat trace

I ncl udés a vari et border i nformati on

desig eafivgtrs BgRoErise P ééﬁomﬁﬁlcéi&‘f@nge AR B praefetdon of thg Gdulated results
front ﬂl‘éth@ﬁ%c@ﬁes%hﬁ%@zﬁg 1ﬂ1@1@tdratvxﬁ1@3&)r&@$ﬂfgtﬁhad@ﬁ)andysoe fully integrated.

mai nt ai ne or_enp all nodul es of a
Thiy PR e] g gg?gts@ﬁﬁ ChbCR SRR el 4 Jpovine generation
bascd@AaisBigRfistalad & theSpiptsand désdgn daal cul ati ng heat | oss and

sel ecting heat trace system conponents, generating
[00428 orret 1 i A dhoemim §iguets, b hied datendiorat 81 ysddeimep@seating the pipe is

prepgl%ﬁ.u ID%{aI rre]f,gar(iigge the pipe is extracted from the 3D model representation, and passed to

the heat trace design software, such as the TraceCalc Pro® heat trace design software. This



border information on the isonetric draw ngs but al so
ensures that changes in the source data cascade
wo booosis4s he system SI MULTANEOUS HEATER SELECHCTINS2ubEN80916

CABLE ROUTI NG [ 0041] Referri n% to Figure 9, heat trace
desi gn, preferably includes i ntegrated process of

(1) calculating the heat |oss of a pipe, and sel ecting
the optimum heater using a suitable heat trace design
software, such as TraceCalc Pro(r), (2) preparing an

enaﬁl&chrﬁlteéﬂ r@lat‘i(ﬁl@l’ﬁﬁ ﬁ)e&tf@ittﬂe@ 'Betw%ergthe nfa[v"i’d’t\ﬂaﬂﬁpe (%hlpbﬁeﬁlts covered by the
ut omati cal | at indicate

CHC% 5%6&6.03%13% E}fﬁt |1ﬂjs aqsulfsr{@ﬂﬁ%l&tf dhe ssiecten @eam?e Byoysingrfhe direct
relafi@elh : ipd Famed Bd:tﬁv%ﬂ the amVldﬁa’B)plperkrolm@dndﬁg Wiveldd ﬂ):y\&hclbei‘rcdﬁr and the
I N rmat| on o Lsonetr al cul at
caleBel PRS0 el A, SR rirfnl S v telR o (RE PR cireuit i
gendritad eutdlegicglly Boéd warthe samis dae paps¢dnto Fhgbrae tre dekigs eoftware. This
relat?cﬁlglpﬁ %ou];eisf%gl]él nlgerjclwesegf F&gﬁalgulaﬁg ﬁlg?tefbssg rr%sul?1 a?lﬁd Mie isometric
dravigpndhe p'«dmdfrtal/\henlg losa redulisnaso mwgmamqabh ingprpphaed gal tbeberderdof the
isonk %uhlta§m%r ARh %rhl%atmshﬁ@gc &ﬂéﬁéh%noisﬁaé tdwn?% IR, memanner the
raw n order” i nfornmati on e egrate
funcfignss of Aeas grege idevigio poftee, tlmneeéms tepéng é@matlgn i 4 dygwing border

gendthtiBd] HRNEOM ibesEON TR Qeﬂft@ﬁ& RehugRREE: Al 2R aﬂ@%%l%" géheration
singl e jnstance. of the pipe and design data. [0042] As

baseéwammgﬁ Hv—sltaﬁﬁﬁ%f the pipe %nﬁﬂ%%gnoqaﬁens. onal (3D) nodel

presenting the re Data regardi ng.the
0043 P °F & e e e PnEwS SROHGE! Or LpBSeR: QRGPS  For
exarﬁpﬂd, tiggset ttahndlbgy \hfhlatnptolvathe coesiegey sfahd var tEa,ce fsumlémaﬂrawing
hre 1tT\%ﬁg$C§9|0§351b§er ?(ge cl:-\%anab elaa i oﬁgﬁlegse SI qg %?at AL d651%n descrlbed
heremabowenml a/m@llfaistemlap@ with rpoizEningarco vé ded Ibyartother aipea, uthc present
techﬁapgef\la ré:fﬁhta(!h) epﬁlas()uljcé)éa?a iﬁégﬂ\ stélﬁrdl %Hgl‘d)(e ﬁf&@ted circuits
ct eate By using t rect re at ronshi ps
to b¢ @F@fﬁ"@db@im t he individual pipe conponents covered
by the circuit and the cal cuI ated heat |oss results,
the isometric _drawi n hat @r esents the heat trace

circuit is g SRATHLENGTA the same

ta passed. to the heat traceds t . T
06E] 2 P orh a5 O S8 b S By S E RERHY fHeermiaing the legth
of heaing udbdd e quikeddér o pisSantd el&uhsttﬂlaﬁdﬁdoﬂlhﬁlrig&.lﬂebisied: on that determined
raw ng. The ted heat. | 0ss resul
pathgal%g\éﬂﬁark??ng%rﬁo9ﬁglh%egl? & abcregl of & Ripe hag 5 aé)raseg fon s readlly calculable
centedioenEmgthoof d]neapi/p@gﬁowh\@r,eibl}cnfthﬁ' plysicaldrstutrica gable is installed on the

outsfti3IHP 'th%topﬁogc Rlat {rgb% cglgléagpgglly }oﬂo&zbé atma dlﬁagnt length than the

uncti eat trac esi gn software, 71 sonet

caleglptadi cagferdien éqnathb @encraipide dnath thef Sreeade rthfg éenéthaltsmgnthe aeterline

applfoaﬂhl yrhle Rt rRGERL ﬁldlengtTﬁ]béws&stﬁé &e%telrlﬂle%amdll&%ﬂp QB thd @&heq Bnstalled
raMAn generati on based on a SI Nng | e”i nstance of

encins B et Aer ¢hOLT 610 Rt D0 AT RRIF ehPajocl O griicularly when a
larg@ﬂM@Qﬁ@Qi@Snv@tv%dl lruts adgeh didfelch® 1P lp@ﬁ@lﬂﬁrlyn@{tf&@ld@f @@dlled mineral

. or resent technol o i | ve the :

ol TRl TG ehELEnReD b ieena B fyened fEne in o
factory have a high likelihood to be produced at an incorrect length. As a result, the centerline
based lengths yielded cables are constructed having an ineffective shorter than required length.

Additions to the calculated cable length, to avoid the cables being shorter than required, are prone



Further, it will be possible to manage the three steps
of the heat trace design, described herei nabove, in a

W@ Rmwglosssgt ep, and with a single instance of daPer/uk2v08/080916
anot her aspect, the present technology wll ensure
t hat changes in source data chter the system all ow ng
the affected circuits to be identified and revised.
DETERM NI NG TRACI NG PATH LENGTH [ 0044] Additionally,
the present invention includes a nethod for

to HigdaRUBG REd tARichIBMOtikrRficnh &8t toBpISaBEdeck. € Attt dddi®ns @o the
and the installation of heating cable based on

Cal"t‘]ﬁgﬂ lea%tbefﬁfﬁ’rﬁ%@ DAt kgl anSoriRrteay pajed tegprage values.

ace d pi n based on the. readi
m“‘%ill cul a ‘@aﬁe ésqdeﬁﬁf%tﬁs R Clﬂi‘ﬁﬁge f (ﬁgi‘af tace cable
leng‘Ms,e hast been F.’thy Srldilaky keatard r aceindiaht® abwe] ot @ ih.&dceﬁferltrh €length
tech%ng}l? ha\RB fesy tecg_:l nhmﬁné/ ndcc&rgcele he?tet}%etée:] a8, eﬁa{kl)(lf,'g lﬁgoﬁla%%yb% to correct
the prablew! db edrtlcldm eyl anlee ¢eat¢gtnh ba@édmgaislhys wsiler g heat trate cables
e
bemg%p&?er Zlﬁ%gg u r@{' g)trr]gf ﬂéﬁg%\éﬁ%oﬁ dgtﬂgé h{ogfr% H&Un%at%gjéov-[& snaking
alloyenegs i seppdingthrecnen tpadbobindpalio] caiguifsdriging laage bore pHgatOn straight

sectfoh@@reth@ HME thi€ MenbRsubte @M fﬁe%ﬁgn of Qrgmﬁl‘ffi\m&ss MBlet OAs seen in
artlcularl when a | ar bor e pe.is invol ved.

FiguFhi, P gnHoHRe AR SR ¢ FOD PRI, cHgWs dB MRppreprosent a
centbiligé ediduR@ioMbME04h, wilSiduad e 1{1(M:a}1ng3ﬁ1*é|a8tﬁal t(MllﬂéHgéH of the heat trace

i psul at ed cahl es custo nuf act ur desi
0 of 23t Renirel ?ﬁe?%?fl}n%ﬁgrgomfhgﬁm|lﬁ T s B Ements 1001,
IOOIpr@d uoed] vetterean theneanl et 1dnghgintorpdste alistadsas! that ihdlede allowances

along a }Jllc:r%nge d}hﬁ% ?or Ver%rlg&h Slb%gI se le ce gls \%e Eas Sira lgfltqﬁle distances.

tru avin i've 'S
[004{6EquI r ,eq{l%:glg\%% dm géu%:ag(anl‘?éatt aécltenhc%bféalle%dl 'fe%ﬁiuﬁflﬁjoﬁl the use of

centﬁréﬂqg longs ofp @ingrtb¥etrd baricd @allwmea’m @mWIagﬁdofptéﬁ inguprarsficularly

ev1d'eﬁ}eaﬁcfng%1%ms nflé&po%ﬂ? E%ﬁw@ rt&is %ﬁ(ﬁ reaJIh%&d@dgss slsé?lnﬁ FIIQH'GS 11-12,
he cal cul ated 1 eng referred to as a "snaki

ng
the aTePf‘é\‘ivél?Y@]é‘“‘m AYCEOBSIIBAE yowMls Bcmmensigeal gpahaglglogis for calculating
heatif3@461. Use of centerline based | engths for producing
the required heat trace cable | engths, has been the
[0047[1d ustr yl“lﬁfdaﬂﬁ daftﬂed Astht Blld inﬁﬂél&@braﬂaﬂt‘dﬁm itdede® finféritiaBon about the
terline |en n
roii s i TS e b SR Roks HiskTerhfin ToaHiugped ensins
having elbovvs elenentl e thae cidlve of chWatpaaratnlddhé degrecusfebendl of fle clbow. The

ent&@ E e| K gg’:”}éeﬁlgp é gﬁh%:cﬂgﬁhaﬁgro%ﬁ?ae CPs ?eg I/ple Flpt?t"il@% eﬁﬁe@ shorter or
lon&eb f@m ﬂﬁe@@tuﬁlmu@r preolehgshn(they awth rigpt thy pcmg cdele 9 @qtmah gfaced on the

outsﬁie PYRNGES. fnrbn\% Q%Odl&%ﬁta%%sthy Bnﬁo?te@gg’c'a'tan %orﬁ}{?h calculates the
circuits tracing | arge bore pi pe. strai ght sections

outeéprctleﬁqéthrﬂf ﬁ@ 1ntt:1}1ﬁr§f glptegoﬁwr 8. §1§ |np\§‘é| appﬁoqch éowwéeﬁ f(gfthe cumulative
errofs' & ﬂiefdnﬁﬁde tﬁ?éﬁl%‘éé%ﬁtﬁ@blﬁe wAS aSE@R uhlﬁlo%lh gt'd&lﬁg ﬂaQ]a oh NR%Btermost

i naccuraci es_can be si icant. For. e e,
are. JRYCORRP RSB BYeTToHO% é(“l“r‘ hé eyt 8?011?“34%??“3%3“-‘/
canoMitdthEb@errcerol b, resuttingad 4 Adsthitllpadcuate chlotiation. engt h of

the heat trace to be 7.7m Generally, the centerline
[0048hI cul atRonrishovitigire 1 I, Ganiprtyovigtes o) sunfoof-fise degeet (@5°) clbows

are &19%,’ in Figures 11a and 11b, respectively. As seen in the figures, three points (1101, 1103,
1105 in Figure 11a and 1106, 1108, 1110 in Figure 11b) and an inner diameter are used to



1002, and 1003, whereas the actual total |ength
i ncorporate distances that include all owances al ong
wo b@osishs | engt h 1001 for vent 1020, el bows, ePCT/USHS8/080916

wel |l as straight |ine distances. [0046] | naccuracies

in calcul ated heat trace cabl® | engths, resulting from
the use of centerline lengths of a pipe that are based

on isometric drawi ngs of the pipe, are particularly
evident along |engths incorporating el bows, tees and

calc(IBRGR: RFAUENES-givAR pHeaNod. Nalkd e Eibuddilc ttﬁ\aeplpar §58Qlameter) is
i nvention overcones errors found in conventi ona

baseetthibel SPoyt d8ide sPriecs) Cameattith gemesnti WgesEaREe ovep ey fape diameter
bemmamﬁa@raal RECHH fred thdupgpbem P (SFraeetr-h@&pregemivahin @Rt interior of the

s. informati on aboyt the radius re
ping Fh S b S P Bk bew e e B ek pstds LGRS B For
exarﬁpib cawlahtlletﬂoﬂ @nigtfash thawvicaige ekdsoven dgped c mlltoha:onhldje wslculated
from ? OHeIF 115131n a 19 09 ‘fal*%re?beo of TR néjm onglgt 1$fogna*%%n may 1%clude a
e iven pip
tatrmmm yof e fost yf the nlbm m:témouqtlhﬁwhe eéqowmennesh o7 the firsppdjacent pipe,
a pdlﬁ%ge thfe leslthﬁg ofaﬁlte L[@rb .a _]{AE&I[ p%:é§ céxﬁ&gﬁ@ t(( %Ql‘raer QQIE I'&f th elbow

the tracing cable is act traced on the outsi

mte@fct,t %é thsi gsaier poipt ofrfke @%eﬁﬁhﬁémw ahigipAt)t thakit icprmepts éxithe Second

adj ag@ltt Bipe &kY @4 gi@ﬁlbttehlg@nfgaéqﬁél |t @€ $nstdl %1a91é¥e@ Bf BE le!)\@ RAY Be @ded. The
the interior of the bow. This novel proach

Phy s A PEderpy n?tH’éSt"ElﬁﬁﬂP S O ety s R -t diACTERAAOT Safety,
theré foleHidiRS B1 1@predcht 1 PRcAkHe candlldtide othk BB oft dndficRBore diameter
t he out.er no t ﬁﬁ %kconblnlng the two errors
° QUHEIPYE

) th. o
Wmﬁ%@%%%gph“?ﬁg?g e e effect of each error
bst ant j aII ncelln the other error e .
00303 SosT el T PRl G R340% il Ay By "t Bnd in
calcHefcd rlemgthg mqgrgér@uug @ced. 1the gradhiioret ﬂeng‘@grfeaeve(ng @};) thglghtance from the
tv-Ffi )
centri:ﬁ gﬁezl %%ihg I%Bl’%ﬁ?égg é(((: ﬁlévtOF O?%V%’Ee gvnfb:ﬂgﬂll\t?%dek y (’I_' %Jt?ﬂeég g/sthat is not
physi¢ptls @ropait at par{ ofthovent. 1 W8 large pge pine, Fth@mnéapmas #nlgp much longer
thanjig-%all};sOSThlslapghe'lsQO hip teEé Qb jGst lyet®) masmd eﬁBodnﬂQIﬁrsubtractlon of the
di anmeter are used tocal culate the surface of

radipy fethe pasent pige foms the\insthrpfthsglgeepipe §lianingtesdhg P agirlkléable to the
Tee{ di ameter) is based on the known inside surface

di aneter to represent an estimted outer surface
[0038] aret erAdseémig F@uhoBi Redth alrounti$ mﬂlﬁie cfro@nn thh ealculated lengths from
the ac?tpaf Lengg%tf trg(t‘ed hte%mg ca qg?%)agrlgeg s% ﬂf f)lYlacgepnth ofqﬁe fﬁ Vl\?% (f‘a%[e on the
pipeofW bt thd:) b&tm rabéeaib Ipcddi®ar tha dottab béthi p@@)(elthglolvetween four-to-five

I t e -

o IR Sy o SUL0 A O R0 AT B¢, £ Pink D8R of an
emOMH§W@ﬁ@6ﬁ®®m@nt information of the el bow. The

conponent information may include a center point

of
[00%the face® ofeachdrampoggeds at elbovsoindtees Aad istdprendynp gipywhich side of

the ﬁ@@{flﬁ(}%aﬁletl@p%giﬁhflh[asﬁre@ﬁ‘b(ﬁ&ﬁlﬂ{dlrﬁénpQ)ec@lsep&i ﬁkteré@@ &héh SR8y will
centertiine o e acen I.pes.conpnectin
TeqUUE (Ofie Feagh graungly they Ffb%vel'homs @Me%‘fe“ CHRMieTTaCiS %fféirto produce a

religdi2i d3timaont d’feelfgﬂc eraf exhﬁl@leﬁinblﬁpdyﬂfg t@e ﬁiﬁrhliﬁr oﬁ h&bwl@ by 3/16 * (the
second di apet er

01rc%m£rence Gcf t1t1 plP g%%%01rcu reéag \aﬁle ? Qrefha?lﬁ gst 96181\1N Opﬁtgilsq%néth for

that ldslmdter Eﬂfmpe The user may choose to override the count value if an unusual tracing path

is designed. If a tee resides on the opposite side of the pipe from the tracing, additional cable of



physical cable is preferably not installed on the
outer arc of the pipe, i.e., it is off-set for safety,

wo bh@vessie Figure 11 represents the effect of PEEUS2008/080916
cancel |l ation of the effect of an inner bore dianeter
with the actual placenent of 't he cabl e on the outside.
[0049] An exanple of a heat trace of a tee is shown in
Figure 12. Errors found in cal cul ated | engths
incorporating tees, the traditional length of a vent

3/8 kSthd BigcudifStRECR the PR BEHeCRAY 68 ciléLﬂ?ﬁe(pftwt) t’_’a¢16paﬁ}%n(§1rcumference
pipe to the top of the vent which includes a dista

aﬂovartCFﬁaﬁor ? LoRy O‘bfh§/§| é%ﬂ qiigugfeErgemtor agee&&} t Theprespg “%ﬁtf‘m allows
for tH¥ inblubiad, gewhOhRd,if pP&litidnak:avie MngAPR&A S tHeQrib@atiBAGH the tee.

| onger than it actually is. This applies to all tees,
[Ooszpt J UStThe @rdsant nlerhod Reab&Rdad oG ,accslr.dﬂdly aﬁém tﬁé lehgrk of heat
tracep e%iélrjlsciib% th%th1e trgcaeglﬁf(])n IQI %rgn {%ipgﬁe%ut%alﬁi%% %ant ?cﬁ/ tzl.%e O-E%‘le process,
and [stﬂt]:tuﬂs 0% b@ltmg m:atFIc dezéh bBed Reatbh phrcewsndsluded theeproduction of
aCCLﬁz{tEI rl%g'tk? otfrh%at t ldsl-: @ab%j VLI%E‘%F 'Hlsa%Hagét{on%a(ﬁﬁtgb@lon—site that are

trace eat | ng ecause

readjly apisiech s efmiersl Hilnthe dTiowbloesosiated Methgpae (NiFbytend install

excdISALARG ERBIBblk Sn PhAGRA MERAE:, LhAMBALT RMned & he @ha@(ﬁlg This
(either between four-to-five o'clock or seven-to-ei g

advaptage Schayticulgyipraneyngpd Mededuatdoncp o heatingerable baving @é?&ﬁely small

snakikke al@HaBiécd CasOthe qﬂeselhtb@wnasllq Y&Res Ohe fpb@lbﬂit@ %f hE&05 1hblés being
occurs, at .el bows and tees . .

manﬁgﬁ%ﬁgé‘ﬁen%}ﬁ > (R AR 109i°BY BY 2Ehen &F’ég‘ ‘{fﬁré"eéié’bﬁ’e ‘?Sse“dem in these
adv@lt@@sedwnﬁ mheanmfeeieér ﬁoeﬁta@amodlbmgtuacbe@alesmghs aandr thgereduced
occur?encel QE sna?ﬂngmﬁlowan%ee %Hﬁllct{e%t %Qﬁl’%atlor‘? ?}It;lgatqn%ucg Es dre%u?ts Blrjggﬁz: e

a reliable estimation of | ength. For exanpl e,

mul ti plyi ng REWN e

ci rcunfer enﬂé}ﬁf@ Gq\f/[ ?Lﬂﬁexgll\?%ﬁnﬁ;é:%%%g Wil |

produce a reli aﬁlleéﬂé% Oﬁla regkdeyrn Pwpefuresngt h for t hat

di aneter of pipe. The user may chogse to override the
[0053bunt vdPuBanyf Ingiancgh dude nptaliatiag ohdicnt fracingedreiselarly ip large
projéetd, @Rerd S GRHg MRed REHIOQPGSiht Hrévufdtettl aﬂdhﬁst:ﬂlaﬁ@l br ﬁhﬁ@emals into

the trac I, onal cabl e of 3/ 8 nf erenc

fé 8 addl,lf511
man8$eaPlﬁé”°6 PETPESSI pliTdsFdde pé%YI“l?u‘F‘%ﬂaé%? th 3"/"‘?1 £Pné particularly
1mp(mtahc lﬂ(b’ff Iﬁbﬁdf’tQ ehaalulnﬁmﬂﬁﬁﬁﬂafr Qondrubtop, teadhiqode Mo&ultnh €onstruction

It The es
techmI Pes are fzomm Iﬁ u?e% CHI Bm ects w1|1 ¢ ?A%lStPla(:?]l n F 1nd1fv1cﬁ]1%1 Opan OP a Iplant or

othec gipk of lfaery. hs baswplisbed mmeloo'«rtloe e is I@mowffrqnh &ctten. of the facility.
Thi;&%’slg&‘] doI ﬁ)r ﬁeegf%e FE%%Q% E&jsHAE 9 1R 1abor force, adverse
ura Pengt of

et ermne t eat trace design
envwmeeta{ h(gldl‘qogs ot theeldciityony. spage Viavtathing edt jthee factipe ctc.  Modular

cons‘%ﬂugt'iHnE bGP the %Ylﬁiﬂ %%%PF?tfmtB Ql?scféfe%&ﬁd%s t1aPSke CBRHEARGE M Riividual
heati ng cab based t he praocess, includes

conYeﬁ@mpIP%falee ©f R 0(81116 %?é% utdeseiphed f@rfbft il sifietereney fracganeeted

toge‘ﬂﬁm Q)neV\ﬁtht%htl bl‘bbﬁmpérﬁlallﬂﬁérb@ﬁh bk E()hs@lﬁctl@ﬁ] '1§ tHe€shipment of
that are r | as conpar e

conyfp Py Aesat BB U RS MR ORGT GG it ity frqariculrly

protilensdtialfbr heat tracing systems having the typical inherent difficulty when one heat trace

circuit may span multiple modules.



excess heating trace cable in an even manner, comonly

referred to as "snaking". This advantage is
w@aoowiosishar |y pronounced in production runs of PEIHEB1008/080916

cabl e having relatively small_snaking all owances, as

t he present invention reduces’ t he possi bility of

heati ng cabl es bei ng manufactured at |engths that are

too short for a given length of traced pipe. As

evident in these advantages, with the increased

[00A¢ CUT ACYTHe @)ré@&ﬁﬁﬂv@ﬁh(ﬁlrﬁ&&& aBblReds 8N HrtiSing @ddult BErds with correct
reduced qccurrence of snaking all owance, efficient

unity ARSI [ragingorpblss bynesiiy ﬁble@%r/é%pr?%@mgt%e oytoRer T RALK feakdown
StruMAEERIBY). m&lﬁ@ﬁ%ﬁEh{verﬁioe&m@ieEamy hleaaﬂukx AONVAC LSty UE hedtiRg cable

0053 many i nst S tiqgn,of
bast DAy S S B RS e et o o o Hements
TheSWB®ngden @eg ibcuds rmadkplel pattikse fop eeaule RENEnt@ndsimplifying an ordering
installation of materials into nanageabl e work

prOcﬁsa‘?ckages This need to provi de nmanageabl e wor k

[005%?‘3“96%&@ ?rtﬁel WHS @fektc W&ﬁ&?&hh{q&ﬁe&k%u‘éﬁ sc'ﬁol‘ Balnple, four
lize ar construction I ques
or fiyg deyelsudp ioamh cnlasdimeng Lelareg rcenstioetipn rirgieqi ey berpp iy ot pymber of

areamélﬁspﬁﬁpﬂﬁ £ Wehbe? Bf Pbined, ReHiM S &l rthBRdilide PfntPm ARt aAschreat trace
ot her 'ty ge of facility, is acconplished in _a |ocat

circyifjfre iCEatednescle Segnesht I“béé"FF‘Bh cf bﬁt Awigretiq p{WBS ?Fﬁnsenha?hls is
prefBr@blglabiR tfywem@ H&n@zﬂlyfmfefédr@@ﬁ%&lsfron&wﬁﬁc@§ ddth @heeo@na LeBRisically

f l i orc dverse enviran
ponieapit BhisTifef Rl e 6 e SRy daptiad 4p Bill of
Mattrdigds (BﬂM] folr y, heﬁttmcmg/tndcﬂlaire gefesdt¢dint thomsat alabouestighaoftware, the
materla?s ¢ stgr éo tge se l Ittlev Pt nce ea% etneie rtni)dalslsogsélted Wltth aa\K’ES clement,
nstrUct e eI gh AT AR T N ek
all Iﬂ%ﬂm@l}lf@ aWBg' bleamlt g b@@@rbly tepicy ¢vto twetela |ntayer1sl llequlsmerce shipping
e i i 0 S
T IS b e Al AF iy B0 i bR Phyion i
prefergbls tonghied b honsingrdllaflaga fora prpcht Woelgingle b@iah@fes?’éﬁtbﬁ soring the
mat&rl® o€ e MREL AR & el RcH as R bnipke, PAh ts&g&ﬂeanwel As such, the now
]nmgroblenatlc for heat traC|n%w§ ystens havi ng the

{preBronihel BREYSHT 17 eIt erligehyy ablewipg ﬂe@nem of materials

rela@ielt6 biiahgd¥ay dBPAR ifthe bhg (ﬁtl’féﬂﬁhﬂ tRSinf OA&Mtiofld) Gis@ls &I®SBlow.
i nvention includes a process of servicing nodul e yards

[005&] t h corHoeetanipid, tvéth ddentiff@tion 6&Cpipg (b@aiﬂeglobaylomsnr rogleﬂattrlbutes)
the g)tec&“lg %)%)QXS td\ei{%geeﬁ %Ilt'ﬁ Iép\/%n mo%lu %heﬁq{; %1He OCEll<th epecome\?\élgved to a

Fesent” i'nven crea
saXMHddé&mhvlammkﬁeIWVQmwBONIhﬁ@tﬁﬂbunabmpmbagbdpqm tohtee second

mod%ﬁ%g&h@ﬁ%{h%%gssgﬁg fg}q§stmi%tﬂ5 %%)én%ggagfeer ably includes

enent s es may include

[00§W| tipl a8 'n%ﬁagefn@ﬁt p?@%@tﬁpla ﬁu&ocﬁ)ial %5 b@ﬁrge%«'é@é td, f]ﬁét@[ﬂiining

an ordering process. [0 Pref er ab y t he
whah mafegiplc ppdy ﬁbbw@gpeﬁuptthﬂéu@anp@v@ﬁlges CRITEE emgpnt of material is

ship é@rﬂé‘fluﬁmgf RULmer anlll MBtehi@VEtiSiendidd. OMe aﬁﬂﬁ‘ﬁ&d'tmtn’g presented for
roe consiructlon pﬂokﬁﬁf be sgl into a nunber

con%liuct on/material management, the may be presented within an accounting prospective.

This allows management of the progress of the project, and management of materials and

reporting requirements.



areas, each split into a nunber of plants, which are

further divided into nodules. As heat trace circuits
wWar@90smat ed, each segnment in a circuit can bePE@EESPOFR016

to a WBS elenent. This is preferably done by being

manual |y entered, retrieved ¥ om a process data sheet

and automatically popul ated, and/or retrieved fromthe

nodel data files and automatically popul ated. As Bill

of Materials (BOW for a heat tracing circuit are

generated by tdanBestHdat apRifdasitdMan@bdn@ce, the

materials are stored at the segnent |evel. Since each

[00@]39 ment The p%éér@ Givahted futHeh alﬂav&éﬁﬁg@éeﬁféﬁﬂ}f ,ch:iﬁgls of heat tracmg data.
Lals f an easi

to
in 1 s e PRy Pt L PP Br S APyl SR thé Brojec
progvlatasr iAdbse ¢faie ghsollbastagpy 1ﬁglai(ﬁdstﬂ1bt1(ﬁ1r1yodeeybdat travidghod a facility

is upder g)rr]ésgurrart{): Q%Sg?nc{] %oﬁlgéeu(t:ﬂag nesI 3 cf) iC ger abl bIeeng'F Haleges is to
efficagnely ldytecsttctwnt nlg;anghse dmrmrq th¢ snratt thmsm@ng@rcamxisang deSlgnS and

to tI‘Ll(g(V[Eé cha éécalﬂd ﬂsslm?g%t t(g iﬁ@ﬁ@lagdltl(ﬂf;al ﬁrgjle%ﬁ cﬁﬁ;g&e nt level. As

suc e now mponent's "0 system are

[0059f esent eldle%ﬁeséht hiv%ﬁ%(:ﬂ?yvlde@l lp?(‘/@eﬂ@foﬁﬁ@t&ﬂﬁ{&hagées in a heat tracing
materials relative to changes in data th

projgradilantifing theinmpagitof fl}e@f‘cfieﬁgte shaogesaticsing thegs depgscs é%fi their impact,

and Rl {AORBhciR %’Eabﬁ%iﬁi@b&met&tﬁé@e tidepdsi fication of a
pi pe %by size, lTocation, or other attributes), the

[OO(E)peCi fi CDeﬂiécﬂ@n dfchhrtbeninithd 1Ret tfa@mg paijacen gBﬂwHMllyacco\Mbﬁﬁhed using a

com@ms]og &P gl}?@?lc at | ﬁiplé:a ?C%?(g%t m)\éiequj\ﬂO t@at 45 ggnbaals 05 the heat tracing

projeancio ppoidad & 4 mentpr pemo@! fike, ssdtond INBAUPELR formeal, wdihrgeh model

file {:(%18@?& fg(ﬁl%gt {RSf ﬁ_%e c!)rﬂ[?ren%lllt I ?Qgts tg%tgag '&g&h%@%eﬁﬁe%ﬁes these model

filesgme fezmseseand rpcr]e@«@msonememy e mldq@, dafeted opaorqd bekwage &itps. irnorder to
acc&ﬁel? hinB Q%lénﬁy tiRlest B C ile @Ak ﬁﬁpotr@@ pﬁ)@r(foﬁff)t)neﬁmuﬁgpected to

material I's shipped, resulting in time and materi al
dete@?lmif drrliseticnsof 4 preyensit impATtebeasiongt p L bietieny ingligptes that the file

has BQRASEVILAT IAQNLEBHE! ingheciBNAGETBNYos at ml%eﬁlmyrebalable review of

resent within a counti ng prospect.ive.
the Eofegi e AgBiraierbrnd REOhHYT eRLORRT orjas Hie i agmesyffcindicate
revisfeRageeeinds. of materials and reporting
requi renents. Change of Heat Tracing Data Managenent
[0041D058] Tihds ipspestemtstdpriv ertarably followkeby al haowsamanag:mm of the
file anta9H§%1&g dlg(ghcgtg %Bnhl%ogl%]?t éﬁie% ogsﬂgf??gha?g?%ws%& ﬁfé W received
in e@braﬂmges mdaﬁddethpra@f@@mcqﬂt@gne@sweéle pAwceneorpdrationeot the revised file

into gtﬁ@ q{egtl {ré’mﬂgaﬁfq et CR¥r eQarﬁﬂl@ £ ARZLFH Catc!:éﬁﬁ B QG&RS eacH qaéntlﬁed

tracing of a aC|I|ty IS under pressure to respon
dupkiqatiecefieh ﬁ?g expde, dfces | dptagsayphesigippited frqpe ‘E‘Héldp@mf@éprogram

sucH 8s ® EREdI® Gir&Hh Y prd@ice s thy QVticRI¥b it CARER N ST QIEd¥ha) ewhhﬁlgton
R

act of those changes n exi sting deS| ns, and t
Umfﬂ'fg@r@% ﬁéchcm%ff@sehngn%esmbgg PHEATET PIC edeli s, ﬁdenff%elatﬁ%by a row
in tY ploest detbanh@es .HehOR&RI]cirthie déﬁig@lseﬂlberhtﬂté@ nhd OthePp pOVésdaidta arc

r detecti hanges in a trac

1mp0rt£1r1~£r) b S ftﬂ(e). anges %0 tﬂcgse Cdes1g parameters are da tecteé each tlgle the process
data sheet is imported. To manage larger projects, which may contain thousands of process lines,
related process lines may be grouped into pipe systems. Each pipe system can then covered by a

collection of circuits during a circuit design process.



project, identifying the inpact of these detected
changes, tracking these changes and their inpact, and
WO pa@p@asising the heat tracing cable in responseP€DUSIIEEEB0916

changes. [0060] Detection of changes in the heat

tracing project is generally %cconpllshed using a

conpari son net hodol ogy. Typically, project nodel data,
that is the basis of the heat tracing project, is
provided in a nunber of nodel files, such as in IDF or

[0062fF for natf addohfl @GR LEMIR prf)éelssedaﬁ?@ﬁﬁ[%hrbh@ thednodel data import is
coIIectlon of pipe conponents. As the heat tracing

an ipgpggtion of éh?dmvécg of @W@g@ RsIing pippaysigs ang Girakis élh gne preferred
embbdlﬂﬁntgﬁﬁmﬁt%eﬁ’d BvdTRy iR &S}ﬁd}dﬁgjﬂle dlql;eﬁ f?h@ge mﬂ?tﬁdolbl%hh&i?@& view
and A e({}llrcglé &)Iegllgl?eré %er Eltﬁ‘g{h 8 @ d%ﬁxﬁ%tgge Vit i g%{peysgstem ngrges within
the pmﬁctemtl ﬁd Glmulﬂ Bkagmer nec dewplliste &teicﬁmlolian&s for a given pipe system. As
imp c{wsea;{é ?ehe %/nefl q]’?u’%r Bangees éﬁerﬁr% qll%fé]ttg%to Itt(l:e%_s]!crq? hhle @ﬁian(ég tes

[0od3]SpPect ifgn, Eﬁaﬁ s i VAfQ@tSthé‘pI% eg{‘infée%?&ltdy% s THHE ughﬁc"fﬁ@l'l 6f new

revi ew of t FOJ e conventi ona error
modgsk offfes st Hsd aéqhtlwi n@qlllf?@eﬁfﬁal alupligative tféqqlliq@l@@&t @r conflicting

requi@MEsé, OfG ekzﬁnﬂl@ ehd ipEsystehIRRMe rdicd bbNBP RS IR hSL S8 11'n§act on
pref erably wed by an acceptance or rejection of

the Fﬂ%mguhe@ %H‘Ea‘ilrﬁ?lﬁg ?fﬁ% gy, p?F|Cé’§€‘é‘ZE‘3)ﬁi)8ﬁelﬂ‘f’eSt Kyek pleimpact

indiéa%es Ah4? (ﬂfegplﬂkl dybtbt nte&'t@tms@edh@ﬂ kS @ermincBvhomST RAERINRMLabIBs need to
rror I S, oUf dat e S.a ance, st.ep reviews .

be s By WRRBGPOBHER 5 TR GG Ldie FIPT &Rt ghojurticula

exaihgatif pipadd aigepidigeantto afrexistigaiop tﬁpmg clr@nt, emrrcmcmephﬁ:d to be

exten(ﬁed r;[% Jllrg:%}p%ra c tglg éllexg %?ptel f'[l sgq%c%l'{ge user io téls cfhanl%e th Wg%pa system name

mayd@dugimghte@rsgg‘r am yslaoh dkis [ghEghj@ﬂls@pgearp rvdgn & Circuit Designer is

launPh QU GE; M. groSoft Corporation of Rednond,
i %hthﬁ% Syuﬁﬁted States. Each process |ine,

[0061?5Cr i bag aQMhé?rlﬁar%% HRLfs HQQ@& 1Iflﬂa|c§§ by'p%oc%%ﬂfa@asﬁlgﬁg%d When a
arowin the process datas eet. Heat trace circuit

proca@é}n@ﬁ desigrpRaramerede shcesh Raruity pycEag tharing asgte be reassessed. To
guide ROt @ the Qﬁhﬁé" k% pipd @steﬁhﬁﬁh@ Sy tHe h‘iéh‘ﬁglﬁe(ﬂ €&IhOR in red, and the
. @»raneters arelgaheggg ach. tine thﬁp sddat from th
circWi, ggpe plso iy e g lickts ’rFB gl YPYSr  picof! ltg ¢ dijpeay trom the
c1rc1ﬁrayanm<mcaltlfe ushiodasandsngef tgptheceast. | Theasd hfgﬁ]h@t @idappears from the

plpepsPlsqgg %g’m onrg:g‘g’ll Hat{]f*%’lﬁs h%veolyep ed n%)r\lgcp fr(pm 01rc¥1$ft ems. Each

em can cover e a Co ectl on of

[oo&hgcu' t Acfiiiﬂfo'nﬁlg« E’ti%gE ﬁ%ﬁir %ﬂﬁ%t&{]@p d&% ﬁau[ 889 ] émhe model

Itional ste roc
datatckecrerbleied citgait é dhatesd.tthis gag he pmﬁe@d pofhe bfghftSh @Vﬂ}lmﬁamact Each

circ@f m%'ﬂﬁﬁlg %%ofnﬁlet%)?&,%l'd (ﬁgﬂlqﬂlﬂ%%oﬁ%%eﬁgﬁha@ R ofdrd, Ol 'altlysconlpranents are

one fre erred enbodi nent’, [1sts are involved in
changed ghegjichiy 1St1ﬁ‘é‘11ﬂ4ﬁ51acjihe 6fr<>le1rﬁ§tﬁgtére canieigng @8 magealis inpuf gigeuit and
segrﬂén@ﬂét@féﬂlaﬁls G ﬁl@dé: tHoQ%Sér,gd]ﬁﬁpet 1ﬁﬁ)ﬁnéfdoﬁ\(‘leng,;m Qy&oﬂiﬁlﬁ&l:r heat sinks,
r tree |em1 i sts S stenln
et0->p}smﬁ%a&%d S REOBRER fiHe SBROREREY e TEERH-evd P’g%te thfg this has
occu@tetl Chtith tHaasifesit haie andghy @ipe Pigian aytaE ey bASBnthgmﬁl; SuclraR in red.
Th1sdhl%ﬁ?1rg[;rI (ﬂ%aﬁgearsh Seth%%%l%t r?a{‘rr?e (pnlcgj qllellgprtsgxges tcgan%gsl t((j)qhet (plrecuit. The

highlight disappears from the plpe system name once all highlights have been removed from its

circuits.



[0063] Data changes may affect the project in severa

ways. The introduction of new nodel files may be
w@odawosssenl requirenents, duplicative requireneeit/sE52008/080916

conflicting requirenents. For exanple, the pipe system

may be revised but the revi stbns have no I mpact on the

existing heat tracing circuits. This nmay be

categorized as the |lowest |evel of inpact. It

i ndicates that the pipe system needs inspection to

[006dpt er m ng, !Mlﬁﬁdﬂ@lrpr@ﬁﬁ&d LeRer ng frakles weack IR éﬂ@ng%qg &fkder to

or altered W th project as a result of chanq
provide thge af}fuﬁem@%‘tt’é’ﬁﬁ reqllﬂreg bpfatP? iPEQFch Mmagygsisnteteanys  Rlighility in a
traclklﬁg agsted adh@s edtalléngesiio ga)ﬁl sﬁstangdd heat whéigeisfgei I QUiditionally,
the clrcult to be_extended_.to | hcar orate
ooy sl e T HSEPOTOTHES ‘erishgocRa by peine e
heatﬁtgsdablm ranekeyaysplaes i tdeking hhﬁ@ﬁ amjhlktoasal iprojegeltidtowecord and the
chalfgre] Ilor%:‘ﬁl %Hcan tSul%m%Ia RREE ?0 ect%rf) Tngl‘reﬁ)gHm Designer is

on the pI pe sy anot her change,
(0067} T CUi t SHlEEP%{ cal Brol %‘Péaﬁé %@oﬁ%ncﬁ&&%&%sféco?ﬁ@% o1 %gé datNAP and its
a process I ne s es n paraneters are ange
compprreptyj A s stergd ér thqgiatahf&t: cpqhtemeyftds frepopted.r dhis swg@é aloyg with the

imp&¥idgord J%@or&' S&ﬁﬁchtrﬁalﬁtgﬁs @1@ ﬁﬁg ﬁamé R dRic R %Qﬂb&ar@s MBI data
be highli ed, such in red, and the circult

is reyjsedha dﬁ%d FﬁC@ﬁip paﬁg @@lacgjua(r’ﬁ etgsdaltqq byt %@gnovq:@l gom the database.

Rechid@hlith@tan bnd-ARP e&r&eiil tBOLErRQt Ghie GMiithe @aﬁa Ol'lﬁ@te_iﬂiberal storage
moda‘slg ébggl\éq%sogrlfaa 1? %écttcgfdgg élfﬁg%léqlﬁdkgwgggw heé eg Igllrel a%lt]l:/e or have
beethsuphis¢dghit g og‘mhk@ thee r]lnst(ﬁitmivte(d)rdsr@malnt &oaghr iaforigion[t0 0&@bdate the
stat¢ %nﬁ CIIC r\]laﬁha)( W{lifssru%(lil &01n %stergo\l}“g?yea é[ogc%ntg% e ma:jrteelpiligeatt(? report
the edvan g’é@l projhdtsinpiaying ghec oted ianhenrd dbf apspet ¢n@ dvinphewts, faveal point in
hist&?. i mpact. Each circuit maintains a conplete record of
| pi pe conponents that it covers. If any components
[006%! e changeghngt g, GF L&hiry | rScokdVdlyl 1latedl- AThRe Ghpaelith the heat
ructure contalnlng al | “manual Iy i nput CIrCUIt and
fracigg G arel AetErRedad AENMHY Frcards H}%Wéivléra change lpg fog the project. In

additibf @f ARt doafte (df etﬁ@‘bﬁlang& Yihe ,thedinﬂﬁat @fis rR6al alS HsRidesCbtBer) useful
is cleared nd t he associ at.ed g g nenas are i
infopmytigh, SHEf as e Ram; of fhedise o mRp edﬁ G985, dgrisdimen e Tp fyrelate
changlesr whtthmafhseeqaﬂd rédaaglp leffextss yatuaany nadoedsnmyy higo be inserted into the
ht ed in red. This highlight disappears

char%gr 90% | t me fhat a 01rcu1’tfjl is revised.
i rcuit 'nane once the user saves changes to

e cir -
w7 08 DY ST W
the helaﬁngr,qable Ui aceerfr0elEw)in ?\rﬁlaélddv telrf@lﬁeﬂe npnedrerred step of

the process is to track the change in order to provide
[00%0he bac Kigp crantods: Heting of & PeEdrhghangrefopp pjpearay be included in a

reviSBRNAGRIIBN beo P@ AdquirdRednt. aPhib bhigd R aaaltjfeaqls B8t SRt on the heat
reduces chal | enges to an install elﬂ‘r‘ 5@@@”%' ng

tracg systerneT thajefpe F%lﬁlag (Re heaf fragerasieaniol pedy ggpefally gt prgt of the
compREURE thabesyekfort required for actual changes in
installing the



heati ng cable. Two key aspects to tracking change are

hi storical project data record and the change | og,
wokiogsssan be summari zed for project managenmenPCT/US2008/080916

reporting. [0067] Historical project data record

i ncl udes a record of each nodel data file and its

conponents are stored in the database each tine it is

inmported. This is stored along with the inport session

record, which maintains the user nane and date/tine of

the inport. AdntROBkpIdRbECirSuif Bih 3G SR T st ed,

records being replaced are end-dated but not renoved

[0011[ omt hemdiatoakx@s €he raearigsenibil bl@whemH@meﬂate&nalym or quality
rese

t curr state of, the pLoj ect..
s o ol SEUTAGE BT T QB St oG dafiiftar B gomrst 1o the
trenfeR®OK Amadnt af ﬂnar(ﬂle]Sdfﬁ)ﬁ&hht & ﬂo@rﬂdtlly&chﬁhé&td’hﬁsﬁalt (Iflﬁlybctaﬁ%ths of heating
cablaCt IdVr%w(e)\;l 0 su((:?h m tapatlo%lJ Ql?at Sﬂ? Eeahn T%),g)?t Qvgsr t rrecﬁ 7 & anufactured and
fi STor1'€aI% rPECords contal n enou et o to
installed rtb@apresenhmvattiah grodficea nwe@t leogthg Oﬂ: lhramnngble ifgrsaugdenf ingmHation
envfrd?lﬁleﬁty %ﬁzﬁ 'QccoTlHt? Yiof Fﬁa?lggso{%[ﬁh Mnt 5}? %(ﬁ%tﬂ ?‘rn écig u ITrhg rés?nt mvention

report e scope of a project, the t
enmﬁ%dbﬁtalldlﬁatmas@g And sagrpd reene Cffcshe Ripipctgws hgenjcampleted. This is

paniahﬁh@ 5%1[)11&1)@60@)%@“@ RaRGers v, mHitoS BIFRXRp s R GRS erenmspe of the
be use acts tg the heat tracing circ

|t

heatgffasing gt iFHiTFiad e @ suRTEL ! reebhy feen Hrderd. SO Og installed, and
comali@ngel.l og for the project. In addition to the source

of the change and the inpact, this record al so
[007izncl udesvalitliiteimn dﬂ&ﬂfﬂd:htlnigl’bﬂrﬁlﬁlfmt) Ispdtified uﬂehgrasmelﬁvehaa &Hﬁveﬁﬁonally
beer%: eoxﬁlfemlelgttlmecﬁonﬁl%élgg V\Il%t%lr‘léattlﬁré 1n§:u (zelﬁeerrﬁl n?nrggxéfﬁether IQata used t-(l)- design
and ghdnagd he lwmnamyg rsggon ds coaget. aI mocdoeini clsfapmedlts fitcocdrivet area

: i i i
clas AT e 3N (IRl BhF o BEM Eol Sah i T8 GIotd fahs may
be pieseitae e ragiomthep garehyl Hesignomley mupthlee Bawdn@ cogt ghej ggsses are not

ignifRd &9 M'h@ﬁ&%héaﬁh émb@tlaﬁl;e's v ?hﬁ(he? MGRErofid &%ve%ﬁ%ﬁﬁon[ &Q&Q]nay be
For  exanpl e, the input of a tenperature change

loca @éthﬁaa‘%/ a ty | WCF BTGty argjagsagned fo ]&aﬁglﬁ,glbls éiéfgﬁét to determme
the ikt @ﬂa%mgn]}wnﬁo@ b2Re8 hb&ind 0aduyiE el \mcldﬁaae@imﬂghﬁcuus should
b I%})g on th htg brace Séstemo HE fAO e causing . .ooof

° py&d HheR 2 PPl @stT PP H BVFERB STY Y rd %%Hﬂa}umm gration o
heatpatihg odbld Wiehic o fapiliet © abaht for thce asd/she mnéda/ anced

Display of Grcuit Data for Heat Tracing [0071]
[0078¢1di t i orfadsigy, antl hestplesent therheentracory @bbvis deslicated on the use of

soft&mg Qe 5 YSor %Xfell 3 th? Plagtqgg%ﬁ%thgﬁésgg&la%ﬁlt 1rﬁ”r)m{a|ﬂ§n is used.

nstal [ ation of tracin Iven

ThlSl taolguentidegtwindow which displeyrdibesDamesighe! the plﬁﬁnﬂl@feraéfyf '«dkowmg the
abllﬁypﬁ)t pah Sz0dR aﬁﬁﬁlrl)t){te oMb “Il{ﬁ thid %&&hbnaﬁ%f h GG nla? %rtlﬁﬁy t“walk

heating cable, and review of such installatfion
thropgethe plapt ad insagst vvssetiodef pwe oy 1wy Aoglact iy @&Wﬁlﬁdool may further

callloisitaiblied repkb@ltlﬁg ARG Hysitd) &dt 0@1@&1@%&%n§ﬁh§ @&t of the design
Iengths of eath1 cable for |ven instal | ation

plan contain many attributes which are of great 1nteres to various users. Many of these attributes

can only be set to one of a discrete list of values. For example, a circuit design progress attribute

can be assigned a value of Design-In-Progress, Issued For Approval, and Issued For Construction.

Each of these values is preferably associated with a unique color in a manner for creating a color

scheme for that attribute. As heat trace circuits are designed in the system, the circuits are related



envi ronment, that accounts for changes w thin an

on-going project. The present invention ensures that
wa@bdooksssus tracing that is part of the scope of P€TES2008/080916

proj ect has been conpleted. This is particularly

appl i cabl e for project nanagé%s who nonitor either

parts or the entire scope of the heat tracing project

relative to the extent of what has been designed,

procured, installed, and conm ssioned. [0072]

to thV@bécﬁﬂ:tﬁlﬁerboﬁfpoﬁ’én{s tﬁ‘a@ Aely RGycE Tlﬁbj teliadioh PipSAMB G tHe %ﬂil&i@vfaﬂ Pildces of

criteria has conventionally been extrenel

pipee witkig dhent modal fRe iPBAL fhtq %&d YWerdingiy CWH@PIHE?Cheme This
alloflathd ubks @fset CheCl@ifis B a B BiguitB g Rarich end @ atovt BRGHNE tﬁey:sls el to

is correct n certain env nts the correct are
inspg 28T PR AP PR STRETIGE WAORS PUbEherl S fetve at
timep| Sante coleoschexandyerepredenteniply alififorent grass els thimyashet presentifficult
to d{sﬁn%nsﬁlqlge \Qa{%ﬁ{[lsh(:eog(gg z}lgﬁggune %gtsllogargmgtuvlw ﬁe ?e? c];no l%elle%yvgtge state
fronsthe alpr splmpﬁsanétau pthsr stfeesrvril be set mldvelf ous tlgembe de- clutterlng the image

to h%lslﬁ hit Jth@ gelec‘?&l s %(ﬁ’ rqa)énlke@m%p&a&s@&jg%&l%enﬁlﬁ?tfoﬂﬁﬁ p[;l%ose type

ea trace circuits are assi to pane
or Othlelf Firibyies oftpartyefits ieptiece Wéte@pt’lp%weﬁla?fél assi gn rrent
for selected heating circuits and which heat tracin
[0074] ¢ cui t Srefrably gwishin dyy &gl \M‘fé%"léssﬁﬁa?ife‘iatﬁ gefupd| to cqqqfe these color

schadfe@S amt firdd R, :CCQIQUIP P@gk@@&aﬁ@ﬁtei :ibea oRtsl (HLHiftlelb?te introduced above.
ion Q eat tracin able within a fa

Theye g b S REGE B BE R P I ot bos P A8 st igpiess of

con@nd I&Smﬁllhihtmamnn Oﬁa}t e Ide adll tphases rod z(:@hhﬂ:tl Se51gn, procurement

i cated on 0 ware to ol o
con%rlsctlon a11d co?lmtlsrsllomng anatch I‘ th ghastnhas a é:ngrr sec eme ofa 1S. O%Vl’l and there is

an overhlbe dlertsiclmei seovusgdle plme SaCh@U¢1mp$ ovildes calor/\»Chdrm mydyiagsh show
I HO& & 8lsciof b ng, fehah 1 indi

nd R 5 PRl PGt FRELERS Npit o i

Whermeélpamwlerrﬁeetwwf ipscequipairacing, Bvaisders mgy beireseiyad foyshow the

state Mhlft atthiBiO UG Rt A BE @ﬂ%ul@ﬁ@mgﬂ‘%gﬁegs QMY sSIRGe] [Qe}‘el(ﬁf)ly shows a
from an%gF 8é§6qu e software tool nmay furt

umoea Feloro@f thg pte OB} BT TARIgSt (RLIeARFs raging blftélpb%%ﬂed 3)
desifh inGuddr&ss;t(IMAtsueDRS bipkdlaE (PAstedhbr dob@rudsi. gn pl an

contain many attributes which are of great interest to
[007&5ar i ous AIs&obsd cmny dafa 1t1chﬁ&e Cactiir SkgmﬁeeSAeﬁbutanl A cbrenit may be

0 _on screte val ues,
mads c up;of otf i sed%menff:l 3 Al rea&)chrs(g%ment 5l re? eljittg t%e a%pebcom onen?snlﬂat it covers.

Typwalllwenem‘ se@@ntgn eIieattecPe@g tigs the Hestslusecthﬁacrtedspfzﬂr Qf\ﬂael plpeaddnges or
r t

o ISP NS LELO Rl eSSy AL MR ion.

elaselﬁeatlee,é@qatlerg(naioee Patoas cHianndfthy Wt)lﬂfé)lfeal*i@(twfl fhuetore ()QéBS) element

Theﬁeﬁﬁibﬁte@ﬁ@luge fn%ﬁ't' ﬂa%an%e@s ﬁi)etﬁe qEe Qaéendeglgﬁ sS¥edr&€ Moloh &hemes for
circuits are relatedto the speC|f pI'pe conponents

thesg ptgEbufen @Spvgis@é)pwerﬁ.ﬁ |q§al}t§éps(§@rp1&e§mablhg{ | lgnge all of the circuits in

a projBdicyil stiallidPEEe @Fsued thi tREsormdbttifdul pdriigeta v AAReledtedty thél@esigner.
Con§| ant, to be colore

cordi n o a,s Iec@eg color.. .
(e PP PGS < G PO 5 SBE B dEA 178 CopfFton that
was Chdsem folr ﬂleaEgrﬁbng | Halt pipanid athazadwe a@s and @dseh nxdebne)na Dat is magenta
thennpw betlr?s In eCtus ?lp¥ germe %Serrg}c Wacl:sonQ'(}cfig b it F]an 1 rrected 1mmed1ately
one col or schene Is actil
leeastlseaa color scheme can be setup to reﬂect the customers work breakdown structure (WBS)



time. Sone col or schenmes may represent many different
states. In this case, it becones difficult to
waole@viostswi sh t he various colors in the nodel. FCI/ESEN$080916
with this, the user can select one state fromthe
col or scheme and all other sfiates will be set to dark
grey, thereby de-cluttering the image to highlight the
sel ected state. Col or schenes may be used to indicate
functionality, purpose, type or other attributes of

A pR@ECiS QbddidhBad 88 khdWwRELy IRt BNF alIIREPiIHY & ﬁ'@gentefncthe area then it
[0074] Preferabk%E§MAth|n this tool, three cl asses

indiepigs athaty gn {psapect AT} RS b s il NgIen T iy ?@WS the

procatedfst, méhagEiliol vaRa Qg K16 811 MakdriaRUbiBSarriveSatah€ k&s&t Qdeation prior to

| attrlb te i ntroduced above. These attributes all ow

plachie e tdc ranager s t o nDnltor the progress of a project

[007%ﬂd to d£ %hllr%tch ass o%a d%ta Menddl) 1er(!ur1]t De§1t %tAl%t%bllltre]Sf %rr{)rrgtalte(%: 1m%¥1spect
include "a es of a project des I'gn, procureme Nt

these attrdtutas @td ‘@, smmﬂ@k toalnmﬁlwtdmgngss Aaalbhtesnf Th@h@&&lbphasmst in the

demgﬁlﬁ rofes§ rovc‘i& SR 81flal B Me E@{s%m'ttﬁar;a&]atef) Vﬂ{egé Alttrlbutes

or scC oW n € phase eah circult
inclog¢e fu eé@llfé? Wstb%é rastafiery payeodighpos.orestricgk difsa’f%tttm temperature

and fc()ﬁ’t%ltrﬁﬁhdmd@hmhﬁ@eﬂhése QLA HBIP)Ram @ % tihd Bt ﬂ)rﬂcess For
t he nodel, may_ i ndicate whet her gfartlcu ar section of

cxaipplpe GOk i %@@laﬁda@fhr@ch Fowrr farcbrrd hgirenits oaagstadde thappanel are
glveﬁ higvcdibe Bstsale@in@foné patl iatierdoldy temd HIEBtﬁérQ:ﬁlﬁulfs f&ﬁ: set to dark grey.

|t Desi gn. Progr.ess col schene ref

ikt oo B ing sl gl bR Fotyielses Sibren) el 1% desien
opumbﬂmnng (2) requires tracing but not started; (3)

design in progress; (4) issued for approval; (5)
[0077$sued flde moagtintioo nnsu{e@@%]thebswg@ ohbeat ltrasisg eforkdatra give
prOJEJt] gxlay ggrﬁ%l ea GH bt '§IF E aﬁ[& il lﬂi]es%t sgdécﬂ?ik;{tﬁﬁg tAfQ%lagﬁﬁcation

many segme s and each segnment 1s re
cheql@f@\h@es i penifecgntpeelenittee quakity nirecegsowdich togpihei wih Ithe qasyheogess to
prog%&g ARRbnd cﬁ)tlﬁﬁﬁﬁgﬁgf &%Pd&thﬂ&o&ﬁ&l@s@? AcrdaQ3 $he efficigncy of installing
haracteristics of the pipe changés or at deci sion
lwmﬁ@pﬁgs e.g., Tees. These attributes include, for
[00’4%3;22.{3: gﬁf h\({cmf(})fgg)gl%,g Aelﬁq?ltp%g%{)f tﬂ%}lllg%n?lg]é%&g%ﬁ]lggl{)ég 18 nof intended to be
limithige aKIﬂQM@h the rf(biﬁgdlll{geenﬁBABﬁi)eneHﬁ{?ﬁélbﬁen dddosilsed iakdhd asdieSdr purposes
graneters tot
or ot Tt g B IREHEL ) o BaS B e RUTRl ey mems
alteppaiverfays ofjurmlldnteytizgsthe ramg@nc dpabistlosey empodiacigs aﬂalmstrative and
Ithmaﬂk the circuits in a project can be validated to
ensure that the correct input paraneter was sel ected

by the designer. Considering, the exanple, where the

sel ected col or schene displays the Area O assification

that was chosen for the segnent. If all pipes in a

hazar dous area are green except one that is nagenta

then it will be instantly obvious that a design error

was made and it can be corrected imedi ately. Likew se

a col or schene can be setup to reflect the custoners

wor k breakdown structure (WBS). A particul ar nodul e may

be shown as yellow so if a blue pipe is present in the

area then it indicates that an incorrect WBS el enent

was sel ected for that segnent. This allows the



procurenent manager to validate that all materials
wll arrive at the correct location prior to placing
wo b@oosises . [0076] A third class of data i ncl uPEBUS2008/080916

Crcuit Design Attributes. Froma technical aspect,

these attributes are very sifflar to the Circuit

Progress Attributes. These attributes assist in the
desi gn process and provi de useful quality assurance

and project summary data. These attributes include,

for exanple without Iimtation, power distribution,

el ectrical, heater type, tenperature and control

WHASH R GEATBEDHST i | y these include input paraneters to
t he design process. For exanple, a color is associated

with each _ Power.Panel and all .circuits connected to .
L ¢t R QB b Y ARPTEB bR DB SHaT Fgt b porton of a
pipepanah, domptidieg thobtays Schene al | other circuits are set

o R DB E S P IR S S
locaflensivgthinope pind syateimon. [ 0077] The present invention

ensifoaaiiddidtextAging GRARE idf ith T@&E1 JA9myer h 9y
_pr ofigct tl%/vag eéogn(glln téead %S?&:tl hﬁitagvgl I(ﬁge{ii g%}g ﬂ;%{wg%teed tg (l()) fonents
inclyded insthe reggierdivfitecatteB A Area cl assification check

Pr QiéieflfiBing ofid Sthdrk e tradeQQterR CorhiRety B kieYpoRIASE /S pipe system
whi ch together with the easy access to progress da{pa

comganenthssqdrgt At ingprrigm hroikdrctesl ot it i on desi gn,
I NGhgABRSorehe nefrd biCthe deyrnhied Hest t@dck kydgenh €dbpohéACAIBEY at least a
ﬂ&oo% The foregoing description of the invention is
Portied ShPF 8 S8 d i s not intended to be Iinmiting. Although
t he foregoi ng enbodi mrents have been described in sone
det-ai | ses of .clarity of r nali :
2. (v miRls QUBES R E R or et BER ALE BB corhens is o
speciffreleating @blyang futhtesomprisng thesjep obfragingh emmemalongghe hertion of the
ipd QUERALLAN the TRG T SHIOS GHlEHDRIIE N Sn@lifhel 4l IURE & Hokdh of th
PP aﬁ'd not réset ri tél?gl ve. WHAT TS CL,&??/ED 1Il'S: T tA met ﬁ}gd ,0 e
detefrgined hegt rdei sigomtalang 4k tead agwrtonai thef pige wistem ingladss installing the
deteB¥iBtELPetiE hadtink @A aldnd Bk ldb@MiASd BacRigRButS ¥ 1®Portion of the pipe
conprising the steps of: receiving three dinensional
SYStPpe system data, wherein the pipe system data
i ncl udes pipe locations within the pipe system

automati cal Iy, extracti.ng data oci ated with ane or
5. pordegraEtay el c SR S R R Tt e PR Bige system
componpets Snychtdendettahaingddtetinvfiempgontde.or nore heat trace
system conponents for the portion of the pipe system

conmponent based at least in part on the extracted
4. datTde naatiehd of claim 3, wherein the step of determining one or more heat trace system

components includes a non-centerline calculation of the at least one elbow, tee, or reach around,

or combination thereof.

5. The method of claim 1, further comprising the step of creating a work breakdown
structure hierarchy and delivering the determined one or more heat tracing system components

based on the hierarchy.



installing one or nore of the determ ned heat trace

system conponents along at |east a portion of the pipe
W@ Ehems42. The nethod of claim 1, wherein thePCHESIHN8/080916

nore heat trace system conponents is a specific

heati ng cabl e and further coﬁ?)ri sing the step of

tracing a route along the portion of the pipe system

with the heating cable , wherein the step of

installing at |east a portion of the determ ned heat

6. LI agR SYREELF %lla@f_ﬁ gl,aﬁmh&a&ﬁnﬁisiﬂg’ rehd QRp off kb&viﬁé R@ditional three
system.includes installing the determ ned specifi

: g fic
dimeyisiop! PRI EfOWGSIIHD! dotesrinnader g g sioatl tipcgyystem data,
whetdethp 8tep bOft@hiritpeonpiop Bofyighice Systeh@nipehdi@donthe éralbidf the

.1, wherein the .step of determ ning one or nore heat
piPcy Y U e RO GREAS TN HEPRP A ITG 9 dEriperfhanes
fronothehe®inailg reatvb® threk. dithlassionet hipel spftent kath Mfrody thahrededicth additional
. f _det er m ni. ng..on r. r.e race sys .
et SRS Br RSl BT LR ANE R BR RL ET LR R 5 Macking
the ddtasted tchdngessand adeatifeddoomact tvdereipthe step ohinstalbogdeludgs the determined
':Jg@lg]i nmet hod of claim11, further
heatg%%g I Si #g&ghgﬁ%ﬁg%mgfc}lgrg%gﬁ ng a work breakdown
structure hierarchy and delivering the determ ned one
7. O TRLRHE]E clhihfs 'ﬁﬁﬂleﬁdb%{pﬁﬁh% ARBRH 8Mh$Heb s pRBtelR,
hi erarchy. 6. The method of claim1, further conprising
the step of receiving additional three di nensional
8. Pi PeheSYSRRANFARiEA 65 uhse@UBN fectifed RIARIOMAl NRted BignchdisRE pipe system
dat di{l@;Si onal d%i@e se%/st em data, wherein the step of
I EP R Ry “Ohe B 1™ nore heat trace system conponents
for the portion of the pipe systembased at |least in
par. e cextrac [ udes. -
o Bar ey T A hRE AT ek e b TSl BB Tt pige syseem
datadpaiedes modrd Hatpchpegesy st em data from t he recei ved
addi ti onal three dinensional pipe system data,
identifying the inpact of the detected changes, and
10. ¢ r dldrineihodid chidin de aerciBHhligens cabrivectdhe pigiesd Pipgpaucem data and
addiiB@! BipBsyisRe @teRe RflichBEHRhih bAGorinted MR SentaiBnsdet er m ned
heat trace system based on the detected changes. 7.
The nethod of claim6, further conprising the step of
11. | NSPR GictHdg ofltIpin T alirthef ¢dngBisinG the kg ofeiHiatheahe @dsiah BFiRria of the
m§rhei nd.t he. rﬁcei ve aﬁl%i tional three dinensional pipe
recelrS 1T YRTRPHAMI L pP8tess data changes. 9. The

met hod of claim®6, wherein the received additi onal

th ' ' (oY ' [ d .
R T T
and gtpfefl air &¢yommonglatabgsen t he ori gi nal pi pe system data and

13. The method of claim 1, wherein the steps of receiving three dimensional pipe system
data, extracting data, and determining one or more heat trace system components is performed by

a heat trace circuit specification module, design module and drawing module.

14. The method of claim 1, wherein the step of extracting data includes boundary conditions

and associated design parameters, properties, and configuration information.



addi ti onal pipe systemdata are indicated within one
or nore representations. 11. The nethod of claiml,
wo ewovlosis4zonpri sing the step of validating thePdEESZN8/080916

criteria of the received three dinmensional pipe system
data. 12. The nethod of claiff 1, wherein nultiple heat
trace system conponents are determ ned and stored in a
conmon dat abase. 13. The nethod of claim 1, wherein

the steps of receiving three di nensional pipe system

15. dathe n@Xloids tiat9 1 9 atRrciAE s@8 bLAM RN QR&r HordMhLirace system
heat trace system conponents is performed by a heat

comppngats inglydes §iulianequs desigirand Arapingacecipdsi gn nmodul e and
dramnng nodul e. 14. The nethod of claim1, wherein the

o oSl AHT SR B HRD SR RSE L E Rin we

basedca)nfamglgreamslmme ofpieranditiésgn.dde. The net hod of claim 13,
wherein the step of determ ning one or nore heat trace
syst em conmponent s i ncl udes sinmul taneous desi gn and

17. dr akbie mepetlypelndrcdatim oln furh@r copmeisimatthosiep ! whiajamimesa temporal storage

t ' L-ng..generation

RS o T R S S el

data. 17. The nmethod of claim 1, further conprising

18. t hergtugdafor TRIAY alvRirflE (1R hEdRAMRA HEOLRRE TRPShenBSarused to
record. of sugerseded design circuits and current

monifaiingpiiagor phtagphysical ampepsls-net hod of claim 1, wherein

the nodel ed heat trace system conponents are used to

tor St la iop of th cal onent

0. Theltattsd SR i 41 herSh sl fP FleE s R P BBteciont Hics gystem
comporen® linchmleea ¢udxatrepwsa1ﬁaum)o£ trenific omians of the hewe tradagstan.

color representation of specific attributes of the

heat trace system 20. The nethod of claim11, further
20. coniheingitheg of lekims tl efyrtbér compdsieg thagtepnt agralgeting an area classification
Che&logﬁnglugsltaqlg& hé%{‘tré?c@ﬁﬁlfenpf the installed heat trace

system . d for manufacturing a heat trace

cabl e, conpr|5|ng the steps of: receiving three

21. di NERSIhON R nﬁhﬁﬁcnﬁﬁgtamtdﬁ&@oabw&wphﬁngh@sepdo&‘ syst em
data | ncludes pipe [ocations within the pip %%
udes pipe

aut'BirREISATcP 9111@%%1?%%’% & Strat %taa%%f&na%eelapw-‘/ﬁtﬁm&ﬁ@
lmmﬁmﬁem@mpme§Msgeﬁmgonponents |ncluded in the received
th of
R LA AR N R p—
indmbdmumeﬂtsv@amgdyaMnHaast in part on the extracted
d atc%terrgllﬂ ﬂféﬁé\%ﬁﬁ&f‘a%&%cé J&Sle I}(?ratfle ﬁorrf?ocfleof %tbllp% sgfé%erﬁ h(?mponents

det'erm ned
based at least in part on the extracted data; and,

manufacturing the heat trace cable to the determined length.

22. The method of claim 21, wherein the heat trace cable is a mineral insulated cable.
23. . The method of claim 21, wherein the heat trace cable is a polymer insulated cable.
24. .The method of claim 21, wherein the determined length of heat trace cable has an error

amount of less than about 5% over the actual length required for installation.



22. The nethod of claim 21, wherein the heat trace
cable is a mneral insulated cable. 23. . The nethod
w@booglosisns 21, wherein the heat trace cabl e i s BCPUB3N®080916
i nsul ated cable. 24. .The method of claim21, wherein
the determ ned | ength of heat’ trace cabl e has an error
anount of |ess than about 5% over the actual |ength
required for installation.25. A nmethod for determ ning
at |l east a portion of a heat trace systemfor at | east
a portion of a pipe system conprising the steps of:
receiving pipe systemdata, wherein the pipe system
25. dat@niemsdi ﬂﬂa&eﬁaﬁ@g A9ERCA piresh oMathBatRiaResySiyMIEIat least a portion of
onents;. eiving a selection of a pipe system
apm? 8Héﬁ?mnﬁﬂﬁ Felf?P41 |y extracting data associ at ed
VVI trbbea/mge[hpé)ﬁystefiﬁdam wieics the ppe SYsdne fate divpdeedits associated with
indld s&Hgé Qe sel ect ed pi pe system conponent fromthe
pip rrecel ve plpé system data; and, determ ning one or
rmrrecehe@a seleaom Oﬁysmemswntpmmem for the set of pipe
sy : o] b ign
extsa'}lg)g]tag%ﬁg a{kgtgétglg @a?eﬁ dclss%'élaLg a\§1ttl} Feg ?‘?ﬁ #I'h?orﬁ eplpe system
compeyreptsiidlysiing the seecdqd rope ajetﬁ@rcampﬁlgenhfrmmthe @ﬁelYﬁétIél?el gptem data;
and27- The method of claim 25, further conprising
identifying nearest boundary conditions on either_ side
of dekENGBERICS HPT5ehcal EpEnveishpegrcHtsr t, sctneft Py system
comPbnedils Bhdd dtflcasi@h@ o tHe RerPRUAGAr y condi tions conprise
one or nore of a pipe bore change, a pipe nmateri al
change, an insulation change, an end of a pipeline, an
26. al rigadhettod a€deinml Sp frrthyrsbapidanhe seméf, gemerailgla bill of materials.
penetration, a floor penetration, a tee, a work
breakdown structure el enent change, a tracing
in r
27. dl*hféehtle d)dc()l?%ﬁ% 25 af?ﬂlge? r(]:é V\Plfl r?g dfd%f g e%géaFe{s@lgo%ﬂﬁaryg&%tlons on
eﬂh@é%@gﬁﬁ#ﬁ@%ﬁﬁzgﬁS$ﬁ@nﬁﬁmﬁ@@ﬁof claim27, wherein the
set of pipe system conponents conprises contiguous
pi pe system conponents on either side of the selected

28. PI P SYSHRAMNTCORRONE RheRNHhE BbWRER Joﬁ&u&%&foﬁéhseb&iénﬁ?ﬂo)‘e of a
conditions..30. The nethod. of claim 25, er.e

PipefoLt Chepgge & PiNg Sttt behapgfe aih inyUatpLnes) Hcqnd gba PB’ﬁfé“ cppn already
tracé'ﬁ)fﬁ@e hiesin doh@6ﬁ:n(; Iarv@alll fiedetddion, Téhﬂbompéﬂaa&ﬁhdhf a €depd MokOhreakdown
stru%rre gﬁegwlbt c%%néa rﬁs‘cratcmg én éceawr%' ggaégehta 1%% ﬁ?% W or (F &?‘rrgl}é[ tm%laeel fﬁer, and a
startod apew sediffercatdint desigpatioshi ch when populated |ncludes

data associated with one or nobre contiguous pipe
syst em conponents that share one or nore heat |oss

29. Pr oRer hifsd 3Lk @ﬁa\tvﬁ‘e"reiﬁ eheGtd gp pﬁ)rei §y§tref.nac0mp0nents comprises

contiguous pipe system components on either side of the selected pipe system component and

between the nearest boundary conditions.

30. The method of claim 25, wherein the heat trace system of the pipe system includes one or

more heat trace circuits.



32. The nethod of claim 31, wherein a routing of a

heat trace circuit is based at least in part on a
whe@vassshs cal arrangenent of one or nore assocPEr/E82008/080916

pi pe segnents. 33. The nethod of claim25, further

conpri sing populating a pipe2§egnent associated with a

heat trace circuit with the automatically extracted

data. 34. The nethod of claim 25, wherein deternining

one or nore heat trace system conponents for the set

31. Of e RRURYDE BHIE ATRABRA BcPRILChcB LI BaS Epeblﬁedp%‘ bneQd? more pipe
the extracted data conprises perform ng heat

| oss
segrRetsci AtHCEsHS Cack BIPC FHENCHEE HIHISE ©OPEIRS ‘ZBIC Whet eqpilaged dncludes
datacidopiaRt g@talohy oﬁ]ic(éré a@ﬂt@d%@ @tpalsyﬁenaéon:l@ﬁi&ﬁs thit sp&E g%e or_lr_lllqore heat
ed in rformn eat | oss cal cul ati ons. : e
lossll?ﬁn%%ﬁ‘% WOEP%I?W%%CPOI? ﬁ? ifer conprising generating a
heat trace nodel based at least in part on one or nore
of the received pipe systemdata, the automatically
32. extThactcddddétlaim heathetemacwutiesifgrhcadtage ¢irvolt idbangl t hest in part
t and
on B S & LSSy MR SELRIRBCRETNS"0F ol ai m 25,
wherein a same set of one or nore of the received pipe
system data, configuration jinformation, the
33. qut'disarathod of glaigy 23, %&h@acwamg ApRyIatEge PinceEN b AP esipted with a
heatdRbdcitcil Witd kRGuiohatichal exticRedatheat trace system
conponents is enployed to determ ne the heat trace
systen1conponents generate a heat trace drawi ng, and

4 PP ol AT s AR R P ol S8 b e avriem ppgwponents
for Ehy stteoh mpnmcsmemcsnpoonm bsead enkeasdlin por en olic extpetpd data comprises

ﬁﬁ%%ﬁ ¢ Bl Y€ SuppOrt, and an instrument.39. The
ped%Et ém ?$C?CM b , Wherein heat trace system

conmponents conprise one or nore of a heating cable, a
power connection box, a splice box, a tee box, an end

35. seéﬁhe ragthosh efaeipimet. whevdin the antanmiipalysexsactedaafa 4s at least in part

emp&RBY nPlet foimindiat ITRQaIBLMRG Of claim 25, wherein
réceiving a selection of a pipe system conponent

conprises receiving a selection of a pipe system

Io t|o 4 m for determ njing at | east

6. por i arrisn ok g s b Bt briae e e e ppogg a least
in pﬁxf[ ofl opé DEmSly;‘Sdf el re(‘m‘ﬂé’ﬂrpl}&i sl'ygemaiap[ o essontietnfkgireddiata, heat
trace %?s agn 8a§ u lu%mgi d‘g’tteremmne Eleat trace, %"Y% eIrlll (tzoqne OR?IIQSG a%a/ cor%m uration

nc QS0 ated Wit
infogmtponent s;

37. The method of claim 25, wherein a same set of one or more of the received pipe system
data, configuration information, the automatically extracted data, and heat trace design data
including the determined heat trace system components is employed to determine the heat trace
system components, generate a heat trace drawing, and populate the heat trace drawing with

border information.

38. The method of claim 25, wherein pipe system components comprise one or more of a

pipe, a flange, a valve, a support, and an instrument.



receive a selection of a pipe system conponent;

automatically extract data associated with a set of
WOr@05550Dr e pi pe system conponents includi ng PEEUS2008/080916

sel ect ed pi pe system conponent fromthe received pipe

system data; and determ ne on& or nore heat trace

system conponents for the set of pipe system

conmponents based at least in part on the extracted

data; and a nenory coupled to the processor and

configured to provide instructions to the processor.

42. A conputer program product for determ ning at

39. | eal?l_t‘: nfbtlﬁ)f@ lof t1@ih 2, meﬂaﬁlafeat:tﬁa@@s@msi{)&mﬂeafs c8hphis @ﬁ% oﬂ?ore of
orti of a pipe system e conputer program produc
a hERe, 600 B AN EHCTHEEVR S UL NS B ABES Dbl Ay an attachment

devic@ Aplicnaodig, a@oapetteiled Nnst ructi ons for: receiving pipe
system data, wherein the pipe systemdata includes
data associated with pipe system conponents; receivVving
a I i ON . ' ; : Lcal
0. 0 e AN, B AORNE KR G N pP UG dobhooncn
compyijse rasgising A entip Aleiee syptemdetiangp. t he sel ect ed pi pe
system conponent fromthe received pipe system dat a;
anddeterm ning one or nore heat trace system

41. COMORRATE Br HM it £ astQf poRioR& f 8 Y84t @A CHHBATE U Tead@$BHion of
.at least in part on the extracted data. 43. The

A PRSP <P BPIBF am product of clai m 42, wherein the
conpdbRssopcoaggaed for oduct further conprising conputer

i nst t f dentifyj .est Db .
cond 1 RSN 1B YHEP b B PREMECh AR s gup anpeinea
conpdnept systdd coffpimentgnput er  program product of claim
42, wher gl LNGeash of Pigé &?te&yc%#ﬁmeﬁpnponem S

Ous pi pe ‘syste

conpri ses contlau ' conponents on either
si de of avtematedlly cixtrert slajgeassopgtadnyitlo Apeh ehbncapd moest piee Aystem

t h%oﬂlﬁ@ﬂeﬁt%tinc H%QI?J Se1cERA Q?E k}%% co%oneﬂt" Bofh IR ed pipe system
program product of claim42,” wherein pipe system

corfid@nait s included in the set share.one or nore heat
| 0ss pr QRRfhin€ SnARAh&E hBRALES syS@MaAGhpORtn&ITbl @E k& of #e system

The cog?utgr ﬁrqg%an1prod%5t of claim42, wherein a
sarf@MBFtIB PR ot WP OB CHEIEdEPVE pi pe system
dataamemoif t@ipledt foome i ad@Es0R tah® Ronfiduecdatst pidgide dadthuytions to the
r()C%xtllracted data, and heat trace design data incl uding
PIOFHE" det er mi ned heat trace system conponents is
enpl oyed to
42. A computer program product for determining at least a portion of a heat trace system for
at least a portion of a pipe system, the computer program product being embodied in a computer
readable medium and comprising computer instructions for:
receiving pipe system data, wherein the pipe system data includes data associated with
pipe system components;
receiving a selection of a pipe system component;
automatically extracting data associated with a set of one or more pipe system
components including the selected pipe system component from the received pipe system data;

and



determi ne the heat trace system conponents, generate a
heat trace draw ng, and popul ate the heat trace
waole@niost§4mi t h border i nfornmation. PCT/US2008/080916

30

determining one or more heat trace system components for the set of pipe system

components based at least in part on the extracted data.

43. The computer program product of claim 42, wherein the computer program product
further comprising computer instructions for identifying nearest boundary conditions on either

side of the selected pipe system component.

44. The computer program product of claim 42, wherein the set of pipe system components
comprises contiguous pipe system components on either side of the selected pipe system

component and between the nearest boundary conditions.

45. The computer program product of claim 42, wherein pipe system components included in

the set share one or more heat loss properties and/or heater selection criteria.

46. The computer program product of claim 42, wherein a same set of one or more of the
received pipe system data, configuration information, the automatically extracted data, and heat
trace design data including the determined heat trace system components is employed to
determine the heat trace system components, generate a heat trace drawing, and populate the heat

trace drawing with border information.



