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temperature, hlgh pressure) or chemical properties (e.g., toxicity, flammability). Located

throughout the off-site piping system are one or more valves, and other piping objects which
permit the linking of lines, their operation, and the isolation of the same and the isolation of

storage facilities and operating units. The facility will contain multiple off-site piping lines.
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pamé‘u@a‘?' +dat1¥n Bf" grLQlt @lﬂrep Mthncﬁl tI\g fa%hR% n Q"hg’ ¥%sveé'ﬂ tagso ubclli}gs a computer

enabl es rapi
OPCFW&lWtz@ft%lﬂmc&eamhahlhéaﬂab@plandyretrwrrgompedsentathms and cut

sheet§& nVFh%oé'Uﬁ?ﬂﬁeraéBirétm Lgl"r’tr 5&"’@161;&}%&&%? l}ey IOCZ-II;QC? a§¥ch' ity or

i ncl udes a searcha e conta
remofsfyelopalpst efsie-all h@wstﬁm fugtbpr ipelpdesiat deapl cmertgmmai éor accessmg and

dlspldyﬁfé ErdRnthiichns| Aaadit GRedté trahé‘vedtl;}ﬁtlfeav% Pt o&?ﬂm@t unit. The
ast one cyt _sheet for each of the at east one

temlffﬁ% SBHRE th Y Pepsqpie! dptaceesh @@fi seprchydhe databaseh eThe database
permite &S;ild Oﬂé&xe@.'f fof Sth erepriepstdtion etoe Xdef B8d 1tHE QHEPlayt MR necessary

repregan%‘ta’ons H)r a pa:tnf(];u!ar line and cut sheet.




particul ar | ocation of the cut sheet within the
facility. The system al so i ncludes a conputer

wop@sasi3ngy unit for storing the searchabl e datBtEES20aTI019695
retrieving representations and cut sheets. The
conmputer operating unit and the database may be
| ocated at the facility or renptely located off-site.
The system further includes at |east one termnal for
accessing and displaying representati ons and cut

[oolslheet S It gbramtiel  BypebhfC HIPHERAt FPRAASN N pravide dNBethod of
t..the facilit ersonnel to access and

m nal s .pe
sola B e o g i, TN Evars R 50 e ey A pRreauiing rapi
respomea/a)reamcof-emdfrgerrcgmvaaembla‘as @mamnbﬁi&l’ﬁrbcfeyluﬁnd plaifing project or a

tram&%s eraa¥| rtltlﬁt g(ﬁ%gsar lSqay este néo%%g%ge}) %)ggg%d)and. It is also

i e 4%d °t
Cont@@rdttﬁﬂﬁﬂﬂk&ﬂgﬁﬁﬁnaﬁ 66 1Sk ﬂot isolste aﬂ(ﬁvhﬁ;rln aﬁmtpuﬁiflg titee, piping

withif] rtl?escﬁfgl:atlhg\ﬂﬁgt lh 91[1] %/JQra OVI 19 in t? fygllht he meth%c? h.lgygndentlfymg
the leogtion of &g @wntnrgtheaqgmdfty rﬂmpmnms of nchnmﬁymgehe ﬂcg:anmyof the event
inclu@SBEntINAL 0RS o?thg%xﬁgbgﬁ@%ﬁes@rp%ﬁg w:me a tﬁmﬂ*yaﬁmi M a lail/d based

proj ect  ofr a trainin oeratlon I nvol'ves or
‘de“tfff?b 51:'("3'2}515 ﬁhea'ﬁ"%foﬂsqftﬂ@ wep'i nkhetragtbiod 31go ingludessperforming a search
to idERITy SREPpiptdlal Bad FAdNGy gt @rﬂbz{@éﬂ Qﬁt%&%uﬁ&c@&ﬁl tﬁtt, Evélll The

vent SiL.te 1.Ng
searcf PG TES e JbohR IO QURDE T P RN 28k e piping line,

a faciling unie kD4l 1and WassdieidenttRntd {dehid® thd RRatiddCoitth®Bvé&h. trR&search is
ocess of identifyi

nth f acj t he
cond RIS i oo BRs, oesq o6 rEHISEmEURIR 1 PG ToF caheot the
plpmglllpﬂo shith in§darchiable babqali upgn kheri@entidichtiumi dfiony oﬁﬂietpuﬁﬁdnc@ off-site

v, B8 SR L el ALYy MR OB 008 by v
Finalfyo thﬁdmth@d lylclluu@ igerpepiap deasumes tbascoﬂdté thy ewanit s i npact ed
y the gyent. earc

[O(mgerf or r?gl ase &agéectsne g Enen cl’nc‘gil éﬁm&g aBBzge’bt whep daken in

conjtppwb\aﬁldthe@ifefaxlgd d@cpptpcprngldlapn@ded drafvirggsl ity unit and a
based identifier to identify the location of the

BRH%V%%$CRHHEO§@%FEF“3@RAﬁﬁﬁﬂﬁ%ted usi ng an el ectronic

001,ﬂataba res ntathons and cut sheets for each of

| pi Fda"ﬂ"f' B Vil fave fe descaibed imepwichon avththe Fegampanying

mawu@ehtmeMatlon of one of the plpeband off-site

I pi ng aciljty.unit.and a | an sed ... . .
0sd Bt ikt 5 T e ey el dtrnGon L S ety Muswaring
perinfeten arlateyin atrhappmfg dys@m acondiheso aal embd)dimmgafﬂhéiﬁxﬂfeﬁﬁm&&tlon

sol at d ot her. as
[0019]he : n?é%??:é%%\%& qu{g): Q“]ané amgaz? sén txon ?f Q'ae {'ﬁty o?the Fig. 1
used goasFerderceaYithvihe mappiag destean b@@ﬂﬂ%@rth@pnemt awdmappended

[0026]" aWi NGSy 33&#&&%&@8}5@?%% et,(?w%apgwt% 'E)%‘%?] The

invention will now be deScri in conju
[002klhe acddgnddngnather ctipmmlend g renicsaniation ot{amie_s_lt@lgmgimc baving a

pam@.th@xfagmlpﬁnﬁghm;gmﬁgr@éd representation of a facility
woz%}lust%atln perimeter trace in a mapping system
c

cor diftfg t! a%ﬁ*?é%‘ﬁd’uf Reshesson yse i he Jeapping yatsm iggecordance

with the present invention;

[0023] Fig. 6 is another example of a cut sheet highlighting the off-site piping line of
Fig. 4;



[0019] Fig. 2 is an exanple of a graphica
representation of the facility of the Fig. 1 used in
w@emensisace Wi th the mappi ng system accor di ng POT/UR®07/019695

present invention; [00201 Fig. 3 is an exanple of a

representation of an off-site piping line; [0021] Fig.

4 is anot her exanple of a representation of an

off-site piping line having a particular off-site

pi ping |ine highlighted; [00221 Fig. 5 is an exanple
[002491‘ cut reheefs JnQﬂlubtﬁéﬁlohrbﬁth@ nf@ﬁﬂgntgymt&%ﬂd to the gpresent

i.nvention;

ance n

invenfign 'Z'Hatmﬁl@ﬁ aa%&ﬁfﬁ?CéloaﬁJo e fagiliry andh thg osati Aes Higut fﬁl@ets,

[0025Df f - Si Fiz. Piipamigomethie iddstrafforghighlightinyéh Z)Me(}fﬁﬁﬁéﬂne within the

facili PCT/U82007/019695 [0024] Fig. 7 is an illustration of
?h napplng system according to the present invention

[0026] | | ust Figt Orig aanllhsniatos eﬁtHecmme.t:Tgetrhy fisofidtion fand iréspbiyseadytem of a

menutf&esel Qﬁﬁécét?gﬁ ug}mgi ne%h lggﬁgirmgﬁgw 8 is an

onmetr f-site piping
[0027[| | ne wFighilf ig #TEIUUS'MIIOIHI nythe alndrg[emét}latﬁblgandg”e$mnsmsystem of a

menuifbd éé&k{ll?% &i@—@it%l Rfr@qm% 'E‘ige?ﬁ@tgx fdcﬁﬂ#/ ?rﬁér?{lngﬁ‘ %f&&’?a? ?H S€

system o
[0028hased Higonllis A ilusiratioraet &e; en{emmm isBlagion md r@pamse system for

the intdrbdéfibh 361LQY Bfing MR FREN GERGY 105V AL QP AR l&c@ﬁ&&q&% off-site

systemof a nmenu for selecting off-site piplng
piping, @%dmﬁﬁﬁhmﬁa0|llty i ntersection information; [00281

[0029Fi 9. 1Fig 92 adariditdd SNsthii®NoPFig! MTERAIRY 8 %&@i)éulhlséllt &hde? Mocation
d response systemfor the intersection selected

mghhﬁg fig the menu in Fig. 10 having cut sheet |ocations

[00303nd of Frhgs 18 _&’s arpllmlsﬂﬂzgldnl dfahe bmeﬂgbxhcghﬁcﬁﬁhor[ aG{aZrQ&poEsegsylsﬂe& of a
[ ot il ustra tion. ing a particul ar
menu fgr lSc“ﬁtmeg(el ?kgé'é? °°8r ang] ‘(j'ﬁﬁ trberﬂr%sﬁm '[115?5’%8 Fig. 13 is an
[0031ﬂl | ust Figt i 1@nisoén tilhestretien g€rnby Hig ol hading antles eBp deakeisolation
lugﬂnXé emof a nmenu for isolating | eaks in accordance
the present invention; [0031] Fig. 14 is an
[0032] | I ust Figt ﬂﬁ)n? aﬁ‘chtm&tld-'dlgram&f Heevdmrgzenay wsektiboand eaponse system

in ac g?ﬂh@é%ﬁﬁ%he%‘r&%t‘lg%ﬁgn [0032] Fig. 15 is a schematic

I agram o he enmergency isol ation and response system
[0033] h accbieddhseanillesiratipre denietingrthe ¢rivraemersof a poOBSEr #agh;

(003416 is ep ihlidst ﬂl@gﬁ'aﬁﬁmq}%?icﬁﬁé Qgeatraiap&f‘grﬁ&?lﬁusgtheos&st@m of the

eri meter search IS an i ratron
presefdnyeafipmfp identify 2 PIPeBYI% or med usi ng the system of the

[0035pr esenFig NYankh Muskratibl aePiéting Be PABRRARY retrieved from the search
performed in Fig. 17; and

[0036] Fig. 19 is a schematic diagram of the emergency isolation and response system

in accordance with another embodiment of the present invention.

[0037] In the drawings, like reference numerals indicate corresponding parts in the

different figures.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0038] The mapping of a refinery/petrochemical facility will now be described in
greater detail in connection with the figures. While the present invention will be described in

connection with a refinery and/or petrochemical facility, hereinafter referred to as a facility,

7



[0035] Fig. 18 is an illustration depicting the
information retrieved fromthe search perforned in
wWO-2@8/033820 and [ 0036] Fig. 19 is a schenmatic di BQras007/019695
the emergency isolation and response system in
accordance wi th anot her enbodi nent of the present
invention. (0037] In the drawings, |like reference
nuneral s indicate corresponding parts in the
different figures. DETAILED DESCRI PTI ON OF PREFERRED

as illMBES WENhe [RBRS] 148 CofMRPMBEIt&T 170 of the system 100, the present
refinery/petrochémcal facility will now Be described

inventiqq is gpieiateapedior by 3o limytedy FATEEL breOmiem Aok t§% M@gping process

describ¥ii he@eih ifayPbe 6Ratin icBiNRRLdOWitH dthher FRcIRRSC WhiRB dnddﬁporate off-site
connecti,.on With a refi ne%fand or getr chem?

pipings SIOFY PIPYIS" RIS WAPTS ANy SiEF FOiEEs S 3 R pirfacp areay Tyjpalso
conterﬁﬁl%ﬂ GB&&B@ rﬁ’ﬁﬁlngﬁtﬂEHs/s QS 5BEd iﬁﬁém lahdlmﬁd ffstth desctib&l below
maybe useés%le r{%/ conn wdtgu Plgmlg ofonne%'é‘ﬁ d egn{ng %é%l&lgsmwji oPeéla)cﬁemlcal
facxhtteat diber, plptlmes, wbnhemm be¢ edtsidaatf théidadilitppangelbrascths sindividual
proce %ﬁ a}?g gtot%ﬁlnﬂ irpﬁie Y28ty rl“o? %Qg}ﬁélg,l 2% %nﬂ@nﬁ%tﬁ(? that the
aC| rtres incorporate off-sit pi prng, other
processima) bg ugsd g pharsaseusionl manifasturing Beilities, dacalgies Yo manufacturing

gases gﬁg&ge,sl%g%gd Bkfies./t 1S also contenplated that the
process described herein and the system

10039h escr | dvile faqilifigs mayhaxe gffeits Rining pie and ethennetarigs getaiging the

layoutC@mt'Pq@Q;ﬁsRQ p[;ﬁrfl Wltﬁﬂl tha Fhdilkidy] ﬁ}%sé’\’pfahs RAY R Rednd not easily
ities pel i nes, whi may be outsj de

sccessifle. 1 RicFT (9 Sb1ald SEr SPTREHfel S o PSS Of Fagpadhe tacilicy in

accordsiitd SvitNthe Sfredeag Riveitidng atVidald dnd Bgial athde by 3-DF@dpresentation is
nte

. exa e, L.t Is.C | at t ha he rocessma b
obiaiG A 1, Ly R CE AP Y e OGO RET P B and curren
represeatation of ths fcdity,nthe lofcatbdnuwfi thtgopegaﬁ%mnam,cktmhgee:anl{kl pff-site piping

3
systenpsr Sb%‘?ltdmagg loca%nons F%Jn glgeaﬁl) ao??]eff &%fdé'?qsa?’% é)(g‘?eglsitruﬁ%xrets g\ the
surrOdndy!gmormﬁumtye @"ﬁé sdetneﬁpﬂtpmrrg" wiitshianks, reysteme iand thpjldings in the

facnht§' ha‘?é%e@%%% f@%rc&grlg%gﬁtt o‘i"f‘ﬂte 8{})1’% §y4téfns and rovnde easxly

accessli to o ta| n a repr ese
identifighle poingroefersfestncadpprofigenyheersonnel | The udﬁntlﬁ;en@r d’éﬁwtures and

roadw\ﬁﬂé i hOQrRIRSRE oG tsRefufin the€aRht ABCARTdrSincl BRGE geeurs

3-D representation 1s obtained of the facrlity and
at they Feili pyieih TgaEs thitfivesnappe af dbes surpuadigropmanuiy within a

certaif Widi@Nbf the EREIBELNTRS héHal %aéelé%rfreﬁﬂeédniay ond BRduld68bE Gi¥ficient
ovayod B RRG b R S Bhel S LT slLe RLRIDG,
facilithand tiengsrcametcondipipetzintsicinlbeasadily iddneifieg.ur r oundi ng

[0040;:}:::?“{;Bitlt %’s Hrer%erahlg eﬁla{ f Caatella n; O]éﬁeg nﬁ';] tggﬁ?§yt sndy surroundmg
comnwnmp@plcygmmd uch thdtfthe umgeplqan rbg sored evithima degclobledelectronic
databﬁgf’ Ié,A(l)ryn %’é ngpqg_hg gl@{rﬁ?l 9‘?&1& g{nlﬁ%é) fs i lﬁ&%&egig?l ;i O{ [Iﬁg 'nggéey can be
lncomoaaa@ﬁ/\mysan emereency isolaign@nd gesemwﬁtw lﬂ%ﬂlwsteate# bglewi e use
of an E¥&RInid BRIba& RV BHIGRARY 850 PAGHE Sccess of the images when needed
for emergency response, planning and other events which require accurate knowledge of each
of the components of the facility. As will become more apparent, the aerial images will

provide a background for the mapping of the off-site piping systems within the facility.



at the facility, which may require the evacuation of
the surrounding comunity within a certain radius of
wo b@sHzesed ity. The aerial inages or represent apCDOS2007/019695

shoul d be of sufficient quality and resol ution such

that the individual operating units, the various
structures at the facility and the interconnecting

pi pebands can be readily identified. [0040] It is
preferable that the aerial inmages of the facility and

[004115Ur I OUREufAEng Cotﬁ'm»'ﬂiet Yfééﬁltjd nfhpbing €Proets NadcBRfind W8 the present
a searchable el ectronic

.be stor
invenfGfy 455 66 4 AeRu A SO0 203 G Paldia: 1o oresRife Y within the
facility) dsushibwatiedigsn 14| 9.and 10.THacH ﬁﬂ@iﬂlg&ﬁﬁl dPRrating GAft ﬁ’@fd@ﬁtﬁi&d with

o B TR o bl B S G ot o

examﬂ.lé,(}nw bd thpduitiling @amy of the rcbmvain idddifier f8 Sise ;safmddm operating unit

. YEI AE, BEREe DEG EIC  BSP IR0 v

assng@g@h ldantlfemhams wpoe it sach fstordge uhirc iThietryadwags 20 hhd access routes
wnthlrpﬂ'x%q’gﬁh g%?gé%?l Ed tAhﬁsﬂgy hﬁ]sl’tr ??d\é\ﬁl){ leIS dé);{xag& mn Flgs

and 14114y eTFhs3 Wer?fw%ortsrﬁé th*aeqam ayd a®em02®88teot3te@mbd Whlle it is not
necesg)a@— / 1{‘)@2&9@4&1@@&5&3&5 Q)@‘/MEJ m@?ste%(msqg pPan&eB thha&{ ’d'ertltYﬁer that is

process accordin pr esent | nven
unique He ts% Pﬁ'a!cuiaﬁa@té%seféwe u chesonsatélm areyloggtpd iy rﬁlgesvranm of an

operaﬁﬁ)@ﬁﬁt |anﬁ01lel§é ﬁ’&ll%tohloff-git'a%lplﬁ%‘lﬁiulsi b ideRGHSN OYE {dBntification of
and 10, Each and operating unit

interspes i et BEIPI QTR ergios (B APPIOBIR TR bepien (§#if% peesprnel and

other tdgﬁormﬁi’;g pecsdinaél ihttid diibﬁlg)f an é/n@nl‘geﬁ@ﬁfrafoh%e%hﬁy evERE
entl

[0042:1 he co 'r"la’ﬂ E?'e?ﬁ Hl?ﬁ)%ggysft@rveﬁs?gthﬁ gal'cf'f%u Eﬁ?h ggﬁgg B‘tpa‘i’f"é’ds contains

one oymiote of(—sl.tgmpn’(ghmeéAMkuyh tisitdin therpiping whithinterddnii€lds the operating

units U&Hdméd lcrj\%‘ég rf?cgﬁtx # dcihe {cﬁ)a%tl%o ur&%sl SEOéagteqargcgt% stgllbgtij%{bf?cnhtles

and Ot!!nr procaﬁhmgreqal@my‘s Q@emqfsdntammmplmtfespxpwmm isrshowe in Figs. 5
f

and 6r gglk \ﬁe{kgarlﬁfé p(l,%gltefélg %%}aph%%an@nmg g:lf%{f gitjz p% altiacﬂ%lpeband

10 inglydes F‘*s 2%t pop effwite piping lcmdsl dind passide that ppipelsand meny contain weil

in exde8eBE bid Rchdrd ik (HO) sépﬂ&g omﬁ&eﬁﬁﬂggystérhs | $ach off- éxtc piping

preferabl e that each of the intersections IS provi
lne tign3pres A dﬂ%‘éﬁ‘ﬁ Pastepeq ﬁaﬂth?rshq%?rq&?ée% fore nrwaadengcw apt limited

to hydrﬂédi’ar@%%{ b%en' :ﬂ&zﬁ\i Sefdrl @8e biParaHiks, bOrthedichR ahithe like. It
unit, a _storage facility or

er a
s cofERBIIS! o oot S g e ey ot Bpgiven
pipebarfd. 1t rsteﬂasros:&mtemm‘haeq)thawa pke'ﬁcmﬂl dff-siteOfiping fiiae ﬂ{hﬁ,}&raﬁ/ﬂrthrough one

or mo(i-g gg}ég aés‘ta{soiQ‘%rag%r%eesl e factalﬁl i %Z Fn%%q?'togﬂ?olelf@qgg gﬁ:csglergl,ty of the
dlscrqtmmetnmeg@ymiyg dlwengh thPWQQ livesind itlad ¢dnypoméntp icpreteatad shereto at
anykkﬁ@%p&ﬁﬁﬁtﬂJﬁ?ﬁaflllty Each of the pipebands contains

ne or nore o site piping |ines, which contain the
[0043} pi nglnkicerdanes with dhmpiesent itventiqre fesaiongare Updates! throughout the

facility ORY;BENE dirktddsdchBnd amb! b Yoridrt Bre@t‘,@ﬁﬁmg@efo@%ﬁcﬂg H)nlﬁré\nde an

storage tanks, distribution facil

*de"“ﬁ%l?é QiffryliRRArsnael of Which mf§§@nﬂ"atng\,‘@eé%mﬁ9|3@e<bﬁt @ particular

locatiPi. pERANELatcys SROMbséN bAsed Ipo proxitfitd to TG sRBEDARLSs WaYs and
ntai p. several _thousand mles of of f-site piping.
other E%e(?ﬁraBF'ﬁ @énsdgmf cant identifiers. The locators comprise a cross-sectional

representation of the pipeband at that location.  This cross-sectional representation is

9



10 includes at |east one off-site piping line 11. It
is possible that a pi peband may contain well in
wezx@ens33ed one hundred fifty (150) separate of PEBFUSM®07/019695
pi pi ng systens. Each off-site piping line transports
a discrete substance in either liquid or gaseous form
including but not limted to hydrogen gases, oxygen,
steam water, crude oil, paraffins, petrochem cals and
the like. It is contenplated that any nunber of
hereaﬁgr reteird Lrolis BicPsHeeNS Sis R for GRAhHIE e B gsn 5 an@i6y eBuch cut sheet
I peband. It is al so cont | at ed t hat ﬁ@rt|§U|a

providgf fa. epEeserRtimngf Pl iR HePirs VRIPine iR GBS iy gerticular

plpebaﬂtdﬂ@ h@nd&t@s df tthe’It b&t\fﬁﬁﬁe&ﬂsh&tf Thd lolctnyon dﬁeabls off-site piping line
ortant, to

w1th|rsrl}}5 Pipspand is I'lmrﬁﬁdt'% Pq) t[oﬁéey E’?arslivﬁ élZFI g éhse pal 188 a?]soclated with
each 6@-@@@@%&@3 lisg@nnec siegvr hﬁF@E 05 ahd 6arhe pipowt limas Wi hévendifferent

I|t accaor dan ' Lo, i
dlamqteﬁ% elff'ﬂr]: é'[égb Jteg a s ec c endplﬁg }1‘%%%%631%'&: ﬁig@ﬁ gﬁtsne piping
line iff ﬁparh’det}yla&ﬂpchwﬁhta unmnmnwmﬁmoﬁms idgntification pheposes. The cut sheet 5

aiso i cluéjes ae{il%cﬁggal 19&1@&5{)?? Slﬁ(gl mﬁgﬁtoﬁﬁté q’?cfiﬁtg pe'rg)%ﬂél' Jahcﬁ‘&ﬁe?ﬂ orient

ersonne pI p I nes
themsatves Iwhcatveedwag tlee pretrshees Andrits 45Mttcbhlpetmé |6@gtm§me in the

vncnmgr & abass Qwﬁ): gdidUlR%a@cgrpiStOWdteM InOthk M SR&E sh@N Ehat the facility
cess way geographlcally signific

personeren [<fy 199ES |thR AVBE lEshpli &b e @ g Pbyposes of

identifieR{dAS fetuaidue ﬁdé?ftlﬂh&s%hé@w&rﬁéulérm-sdd)ﬁﬁhg Oiﬁe 1sT dfbnSnstently
cross-sectional rep resen# at1 an

used freisbsp O BLGBOS ASHBTLA § B UPUREYTaLe PRI BEieres multpl
cut stfeB@Ethe 3ama sdentifigmwilDbe ﬁl%quol'&prdsmt%gs)art&uhn dffesite Bagihg line on

cnc b T p BB oSl SRS SRR e Bl P b cepction
of th@mw@taﬂd phing iﬁey Ivmaialsm;mh thehmtatjpardfi theublamg(,\mthle ithesepipeband

ti thin th
st gy i Epon 0 i BF Sl Bie R ERL BT Tl Bt fve
[0044]i ze oftt Shentpmplang! tatsibe cuttsbektsib miay beaebvidéd onshitein accordance
with ﬁw ﬁr&gnlt 1hﬂ %twﬁ% ??ﬁ ék@ thle%he o s@RFh Gornfs ernRi Rt-Beket may take

| ameters. Furthernore, the
the folmaoa dardofopa, epe dipfd @oppan |angel€t0itrﬁe1°r¢a§)~vmar yTheEﬁ% copy may be

locaté)cf Lfn aﬁ'a}:FrgghQE untlhé] stérﬁb@%) ?frﬁﬁteéayy listaigas ik ‘fal'éllﬁy personnel

for identi cation pur pos

yet b;e, ng@ct@ frogp QE?'?'?E@?’ guRasuLg to fhesay irgymants: rtalneéta%i’ bg 1?‘%’1}8?{6“ for

mghtt\héu/mé hend é‘&%‘ shbdt¥aP 88 Spdﬂ?&ﬂ anG&Elpl&feﬂ Eﬂfeh Yie€dsk#{e.g. the pipeband
t hensel ves when, vi

is m‘é’é@?ﬁ‘cﬁ"a{?'@ﬂvep‘i’rrféjﬁl \s/\{lteégeﬂg glinﬁsgf IIlhlé sQ cPﬂtgmpiig fltt the cut sheet
may ba*é%kﬁ&ltmllymtimaydddﬁm displag inamitoy voNehdis chpactofi the r@pbnse system
100. | 5?’8{8”#??2 ntb'c?. be ga F°|uﬁ§ Sscrfcj_% ¥hat Fﬁ?r%?sn ngce§sc§on tt(eeglﬂl 4h¥et and the
reprefeifijinne sf e ofﬁ-siermmftg tindsi aswmatdqlewdnthqtlmlt slekeht Tliq mpnitor may be
connsgtsé gned tn?t’ra?1 cgn%rggfef lﬁlnﬁr %f EOR%AIIR ﬁ%pi Gé@%sk' ﬂz% ' %ny updates or

ORSi St ent hrou fac
revisidns do ghe wcic sheat neglyf bes autemptlcmllm g)UFheﬁletOt gy étssl@ged at the location

comgg(gr}dlir% 5 thé rtlﬁngleélﬁ shdef! e\?\ﬁtﬁmﬁcﬂ sieobhbg W Lénté?ﬁplb‘t%@ ¢hat the

resen articular off-site piping |line
displ o aySHoiBteractiye syelt thiet HieciRcil BcRrTOBRelcfan Rty the partioular

subsf%ttée ﬁb\tvﬁlgpl'hmuﬁg thé r&)@f ﬁfédp Ei'ﬂg e Rt sC af eéi‘ﬂptbfﬁ%it@li}lpuﬁg line (i.e.,
he si ze of vary based uypon
whethercqm%wcafplmné llp? pﬁ crpgra\m)?%% ndtig usg)ged éh‘FdOPefa“"g units and other

components linked to the specific off-site piping system. It is further contemplated that a
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at the particular |location and the size of the piping
at that location. [0044] It is contenplated that the
weisseksset s 5 nmay be provided on-site in accorBPernus2007/019695

with the present invention and may nake take one of
several forms. The cut-sheet may take the formof a
hard copy, or a hard copy of an el ectronic draw ng.

The hard copy nay be |located in an appropriate

nounting assenbly to permt easy view ng by the

transth€} bl tnPBh&RNRS) be 106aledDR oPBQJrQﬁJ ﬁ)gathncheQ&P&R@H@eg Instead

exposure to the environnents. may al so
of providipg RAYsic! peRy ofiihe it shecd@r ﬁglsptw aaaifer @n@W%We st sheet, a

sxgnaURﬁﬁﬂi@ fg@!ﬂé1 chtftedCaf W"@ihsﬂﬁfé@&%@r ManG&heltt déVice, QUQ%p@&gputer
to remove or add off-site piping. lin

S) .
The fap P g, ahcs REPBYEE ™Y recompiZE the ReHisatar Siagg! 296 display the
necesedr@ eht shaeiCl Mewdhs By e’ﬁ}éeﬁcﬂ)i[‘y perstingpll. ay iHIEd tHtemphieqRhat a bar

rt o e response system The. noni t or
code i Bf qutiotd. B BRI SRR Su it s T IR Endnkasine an
approgriake tHaedheld m’ads:eaﬁcatlnsmay co s¢dnethefbhr Stbcteetopdhﬂblﬂg thd R&Sant cut
agsoci i hat ut S
et 30 MIE w B i Bt i
an apjaepilates barl 20de Awgh tlpdeﬂa@btyopersmvh sano lascess) then @epresentation and
descrﬁJ&@@tha% i Q"%E&‘P@'é e A PP ﬂ ng dsmxi%yr?sﬂio%t can be
| ocation corr sond tot |cu ar cu
tra“S@H@éttO G p3er Sueththat F*&n@%ﬁém viept the semeeml@npn dorcthetptipeiine and

notify} faGtorPhRInA¥ JTANEAppREfiaRemiddigs.act i ve such that the
facility personnel can identify the particul ar

(0043, pst akee! FHESFSIES eRpted g1 ctthve f%ﬁ“fty §r~"tsemml Rd{er drafigpersons who

prepa‘E& ﬂieU&aQ%meatheQﬁift -shédt &t Ph birichlan Rchtior€of theWhiRtIABE:. OFacxhty
or.not in us e

) GSPTI0, B BT L s B0 e

sheett ﬂelsspmemblaceddhﬁt thé tet ghiegrs AQy H¥ teated usingi dhyfone toi €@éveral known

R L T ———
the citcbedtethanbe cprepaeareletchenicmlt)ammr(gﬁcab eaed sycteimssdiremy .other system
capalJlQ %tfec%iltm ;el&rtn%}éicdhxqg?% phiﬁ.‘ l%ﬁ;Lap%ﬁ'%wa%gsg El%éféjet acsceptaf)le an
electrgmgrvar Shqgéh%ﬁ its/ a¢Mgntakes. cmultsvﬂmbard capiepeart bamsidit tpeldies oan be
casilyPpinted eTRE S8R vé}gi@nsollha)‘f B o othkl Q\F]JL%E s B grlawmgs of

devi ce, pda or co ter wou recogni ze articu
off-sits RiAE fihesnes @ﬁ@ﬁﬁ%iymtaﬁ%aterrﬁ@@els@émy el &t sbaet fropreferably created

onsxt‘élaﬁd\bnﬁﬁkcbébkte@ﬁ)rfaaﬁjrhdyty personnel It is also
[004q<ionte |ated that a may be provided at

ocat i GBS e'gﬁ?f‘oéluﬁfb%’ﬁ é'éet‘:ts %Hepﬁ'@iﬁ sy wapRiag oﬁé[\?*i“f*\@"a‘ off-
site piting livs capbé ﬁdoenipﬁﬂtéhe IcivenaRélsive airefigirs thﬁﬁetﬁ‘&ﬁerﬁfé@ﬂfacmtles

e o SR RS e S DR s e s o

pipingipprserdathd rnfaaplrtmoif tab eh@dldmltdff-snmmamgrlbps |caﬁ ®e hagongdele labor
e

mtens:lgé: grl}ledts t@ﬁ% g%x%gwlﬁ%%yop%g Slgfl] nt tL a§ g&leﬁt?aq ?)%é u];tamm§ the integrity

and fgm@mlm o i fangtional mappl%SIS@UanEw offrbioy mtngolmecanndwed in a

simildr AARHEE L hedatt Ft&%t%? Eac?rw-sﬁg]?ﬁamgn u1§ed'ete%ﬁhew e starting

the representation for th
Pomt%tb&r‘?/ca&éraé 8ifipsreegank, Hé’a‘éﬁb‘lﬂbﬂ?ﬁfﬁtﬂé U RS gthes Ul’"f 0Bslpngth of

cach BaCdte CRiping NAR! isi thert 1QESEH BY waikelerAfoRg ithd tehdRf bB M Bhe, the
and/fotiledrafts per sons. who

diameter o plping 1s tracked, the specnf ¢ location of every valve, diverter, connection,

other piping objects, and connections to operating units are identified. The location of each
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prepare the diagram of the cut sheet at the particul ar
| ocation of the cut sheet. Facility personnel then

WO d@snsIgo each of the individual off-site pipiPQI/UE08%019695
at the location of the cut sheet. It is contenplated
that the cut sheets may be created using any one of
several known techniques. The cut sheet may be
prepared as a paper drawing. It is also contenplated
that the cut sheets may be prepared electronically

cut shléét' MouehRvinas ek ?%fhtg%segrls @3y Qgﬁﬁ:fedsy%s%@ 58 PR fation, a

creatlng el ectronic drawi ngs. Wil e paper draw ngs
fepresﬁﬁ‘?“%%ﬁ?& pttzsite @ipinglinedp gieptedni ¢ cut sheet has its

[0047 Pd va nt qg@ $epr@§éhﬁah&{ Mab e Eraffl iR B0 shRrdTRHSs. FBFaERwple, the
d. The. el ectronic versions nma

‘y erfor Yy
reprosgRliph Ry FRoOGPRY (D et Slesireme! Bk pprtable computer or
other aﬁﬁmme&ed@lm ﬂabn@speraﬁmelu m‘@:,uasael a Ih@ncg.ﬂreah Sinagedral d:AD image

£
that lg n%teé r%g% c‘%‘é“é‘ﬂ% dtrq;n&f rrgé c ;gvgrre? ]th gTSﬁg l’11209' l% is also

contenplagddi that dfe cmatmsaheiéa Shaad @ravdeirhadel mdy bteh&nma@plsmg ®fportable
compJéQxd }/I tﬂt@ ag? rla (ieg IQIntg Ircrllcgatl I nr%ére Feg%jemoggﬁoq).pllbgs Ii]l?le as the
facility a:srslonmql ewlk thermrtwuhb eff-setﬁ pipied l'niled uAih elsttford¢ reprgsegatign of the
oft-sife! msa.gnsqmeﬁé 5BR4liRG aa&%s&t mg wﬂa&,& il %ﬁr&%rma{?ffs &éated by

pi resent, the e | ndividua
hand gy Bsing a i ARBLPEAN %eétramecwmcexmh agRspsentation: may\be larked to other

repredehiZBo R BSd Bt GheRfsORRRR, the Watdbhse $2RBuc@SHEN A ?r&ktongél may
mai ntai ning. the integrity and functionality

naviggig picpghAT: HRIp pFRAETeRdensiAnd Xt fhesss asmel b .ns?fﬁa Whegising the

systerh 4 OOHJAB @itk pefisoAnelSidikd the |RBINEthe HFF-SitedpibinB QinBQeBErabital data is
site

ach l|n |s determ ned. Th
entersfl Byt BB Er ik Rl f Beern e gy fokae the
off-snmnﬁpmgl livg andi plpmg abfj dscm“ withirespedine itsefigidandihgs. eaghthe personnel

o5 PP, . oG U 358 Bl ot e
identify qbpn»@f §it piping Kedlon theepppdite tut shetalhis profides\adinking of the cut
sheets/ & J}{ Ghe mdm&l}agélanc\g&ose&t th %ff-sn@t&éhgﬁ)ihg n@n?&.b# ?g\‘gﬁﬂ%off-site

connections to operating unit re 1den
piping b@@ﬁu\mﬂk@s thegepresentptipmisphers¢eded 2Badh@ipins2bigey i9 idketfed by a

uniqué U*den%h?e‘?t arIdh [FeaRel:) (‘M’”t@ réd?@se%@émgln@%ﬁaed Svit 9% appropriate
dent| i ed Usi n%é?%l s informati on, repr esent ati on

descripfionacf G migng iaRgears 9B mglt'@kesﬁpg‘demfmv}heméne unique
ldentlfeplseﬁs@ﬂttatrbi@fbnﬂaWableﬁﬁgﬁ‘aﬁ)@& iR &E};ﬁ‘lpﬂfm %?Vl@é af‘f-s‘i’t@)bfipmg line

ot B b e S P TR0 D et

other @ifing l:aqmpcranpedtai 'exetém/amethe E@aatnbn b thearisiag aﬁjectﬁﬁsy prepared The

t
desc”ﬁ’é? gr%aa ? p‘%rnl"(':cglll eyl rans‘fagrrreéa %n{&’n@%t é’fm&i \"H‘?'B fhge facility
responiiblabfes shdt2partitulai nalabmg woht@npbaiddmtdtiab (ke line ownership
mforrﬁgtﬁﬁlg' ?‘He géscﬁ p(ﬁﬂ“ag 5@8‘%“&@%%?@&’5&%1 Q%Hﬁ%nq?élncﬂngbut not

ut er or ot
hmlteér @athﬁ arqswis @@éntte@mprewr@foftm@ qoﬁomtwubstme afowing through the

pamcm@ blpid % M%agm@éty WalaksHehts aR@irAlZR A B h@f{h%ﬂ ﬁroeéd%'r&%r the
i ne. el ectronic rep resentati on of f-sit

pamcﬁlaﬁéPM@cwybelS%tbSrleaus*w a B‘ét‘af%"é‘é“%ﬁ““ \‘i\ﬁéﬁ"ﬁé’?‘elﬁh@efm in
deterth R L@PIY v tHeQatbiSal G ®e@AndM¥d, and (ii) if an evacuation is necessary in the

event that an emergency event occurs. The descriptions are reviewed and checked for

accuracy and completeness. The information can then be added directly to the representation
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hand or using an appropriate electronic device, each
representation nmay be linked to other representations
wa@pasosaz2eheet s wi thin the database 120 such tP@EL/US2007/019695

facility personnel may navigate through nmultiple
representati ons and cut sheets, as may be needed when
using the system 100. As the personnel wal ks the

| ength of the off-site piping |line, geographical data

is entered onto the drawing directly or into the

or lmﬁé?img YhEfeptReRAARE Whe VWS 9&‘ laakfph ycob%J GRl & Ep ? resentation, the
off-site p|p|ng ['ine and p| g obj ec s ect
[

informagiontraayshy jasaisdiings aPE@P’t‘ﬁ% Heqn °raa§'flﬁ°9%ltcﬁe é(a'dﬂtor other
pxpm§ B@S&t | RCRk |c@§b oft Qﬁe]@@FJnﬁ&#éb@‘seMtons hﬁe&es&r'f'ptﬁ)%%%s %ear in a

lﬁ@r nel g identify the of f-s ?
Sepa"ﬁ?]“’l‘ ‘{1? BpPF disalags shpygpfor SKAmelegR Bigsaka ang 16t ?ng is also
contemblatefde 1t theS BREIrSnivM iebre&d‘i&tiloﬂ diral dv@ | infhratiivy] eWFitRf such an

ff-site nes nce a particular off-site
arangienf g4 i BeRlne s PR B PR FGHFSportRAeuar piping
objeccinedifpdaly whadoky pd pi ngcanhgﬂ&tcum)rlodemé Ipfpx@ol@jyctaor dlhlaklﬂyem the

| ab t at
iind S50 5" 80P L 5L, 90, 1RSSR SRR, e avesty
adjacqit fhenpirotly) @vect appean sdjecentrvfindopl en thepligdantatshons in Figes. A
separ&@@?s Hz?' »gMQow lqgr}\g%)fs bce{)pe'néd k‘bsggplgﬂ a' el Vv %Pa\te off-site pipe

f) pI ng ob cri t 1 on -Site
e i eSuch e dithiavg s Pevisied oyhepoth Stk Piping disenl has & complex

conﬁéd?ﬁfcﬁlt hA&HiﬂBhal tdB&ribaed fok kne 13l 4nd icUIRRBhERS Hﬁ? e ldRplayed in a
oth er@P |n% i nes connected thereto and the [ ocation
IRt fip!

windQyy 143, BHPEdow 144. prepared. The description
o048y f umhhedescAgdived tforifaBlbMEbinNan fi‘ﬂn@br*téiﬂ dspect T tﬁ@retrﬁérgency

o e S et e T e B e e
inforroativar e ihcxllty']fnﬂﬁd’mbl m)qulc'ﬂ}elddﬁﬂ’yrwm&h Gﬁbrﬂtﬂjg @liSQre connected

to a |.'Iaart1c:u;lI Oof? Slt?e rﬁlé)?ﬂ& fine, ?gchaﬂ%-os{tga ﬁtﬁaél?ogg ?scargﬂmlkgcé entker (P irectly or
indiredly ¢hretgh sulvptmtice uhit soviend) Othtxou’ghstlh&rmﬂ&mt isOdsl;&mhal when an
e D08 LB fto P2 FIGH, B ARy e
deteriyingd, the facility personneTedansquiakhyoidemtify @lnmwthd cup eh@tstandméf—;xte piping
lines l-é?»?efsbﬂtat'i(fhs, Qﬁfcﬁ 'fBeBMEQ cgde)atlhg\ﬁ'mfté1 St Bl G ?Qéted §§/Eh% e%ht With

handl ed, d (i an evacuat| on 1s necessar

this ip{pamatiqny, éhe 5%91%@@%@3) @pdhen ieatifys whiphesafty argapurpp maist be

underﬁk@n new&mﬂlsamé B RGKR AR QEternfRE WhhYorRRfin umts storage tanks,
t.eness. The information can then be ag

~ and °8w é’éf?ﬂf'g? RIBINEHINCE ap Wyaned it grler 19 W%%‘F(PXS@EO'“P*’“ of the
eventRad. Alhﬁﬁﬁ'&létﬁiﬁﬁ@ Bacility add Juls@andisy ¢dmemiEpr esent at i on.

en V|e rd.co er. . 1e sent ati on,
wossfi " ¥ RRIFRRET o7 SR nbbeB R e BB i Bk e o
site pthilr&bltdsyar@nreparead Paemple Mmedlmabsr@abrepﬁshaatmmis pilusgrated in Fig.

4. A 9%!&9 isomeﬂlctljggregee?ﬁa%og is lﬂUst%!te%QR %Pg;lSC representation,
eparate mnndom1143
[0050dn t helw agqgr@]nce alsthshmrreql embedampu of thp pRisgt. indentidn, the two
dlmet%m:allﬁncﬂ-%odeknd re f’és@:ﬁan&zgr%&m alieRelidale Hl:?eraw aintained in
eeCtrOHIC rep regentatlon may . be i nteract rill
electrgpig Hompp in arqaéa‘?g%b?&t ThehelegranisotoraBe Remjtst 496y access by multiple

facility QR RRRAL AfirtRrisrs, tHe\eleciokid rr?}éseh@n@ndoé‘e{nt E&b‘a{sﬂ{' updated when
bject in dlspla MAE w. 141. Locatin

modifiggigps togfe pffalisiRsbing TBE At PErrmEs When RpeBIng RIS are operational

or not operational. Furthermore, the descriptive information related to line ownership, the
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pi ping object may result in a display for the
particul ar piping object appearing directly adjacent
w0 b@spsseing obj ect or in an adjacent w ndow onP€TES2007/019695

di splay, as shown in Fig. 8. A separate display
wi ndow 144 may be opened to display a detailed view of
the off-site pipe line 11. Such a display is provided
when the off-site piping line 11 has a conpl ex
configuration. Additional descriptive for the |ine and

substhrice coRIARRAANtEe ITRY cAf bl aipasted mnd malid) doullabd to all facility

d d | d 4 Q481 Thi
G AR N L NS

Addifigral 1t ihereleutidnice Bipes ears Y6 teesilyl@dhsmitesicto thechecessary emergency

ater detail Dbel h e .
respoop geEn. Poaniciar 1, s AGnl B i e event e
surroiutting ¢dnymutiiycis impasted bynap avaiti(e.gafiee, expingon,gdleaeef gas).
[005ﬁart I Cl’ilh%rre?re eritat O%F palnH I 9 sﬂxée are\gﬂéﬁ% g{incﬁlc{eg i 'aogeﬁﬁ:hable

ines are | her |rec rect
databaer 62Yh Be dm@aa@ iis geanghiablet @S@hghoromemum’pm of parameters The
datatal¥ QhyTBE s&cHed b%§§ﬁl5};&néhl it 8Lhe R toeﬁgﬁt%récﬁ’arﬁﬁﬁ&qnéeas shown

event” occurs. 'E@TOXInHte ocatl1 on

in searl vadry 147 dmFiguse 2qcther database me§o FERPRad lg,y Slé?@%ﬁrfﬁ%‘?“a‘ to

ldentﬁ?rlh&s@' 16l Yeoh®fiihg ke &isdrag stbgarchl! 'ﬁfée@d@oaa@ %a@fﬁe Sdatced by
i nes representat ons

inter AL 9 S5 AP Bt e | PV BE VSRR OB Bsecti s aso

conténkplaed thaDthB8dhiabike xﬁd@ﬂ)efsaé‘rbliddtbﬁseﬂ&rpsﬁ e wrd bfthleeine such that all
nmeasu

i ty
ines B A F et 1 BB RTE LN gb PBT ARG Stk i hE il
may b eleatifier Iy dlsq c@itmpiged thaniadjviduahcbpodsretati@fsfmay Hessearched to

identg%glipgﬁiclul ?%e ?fﬁ e:st ré)%le% HFctor der to mnimze the

and limt inpact on the
[0052faci | i tin wn@fdsmnemmmmenges@ommmttoy the G@drghatity détebasp|190 forms

an in %al sen O%Lrg tlﬁg’lgtr@uf {u{dCreg;foei'nE’é~I p)lfs?ém 100 for %sreem the facility.

IOﬂS - Site
The gng]gencefdsoml%m RgSRONEE msmnlgnmnraptnreewh@b @ﬁmﬁ feeilityspersonnel

to p%lnéﬂ?gﬁe@l‘lﬁdfdcnltf 'egwlpfnunt AniddaR ;?lpi'nlé qivet 'EHa[? may b be lmpacted in the

representation 1s strated i qu
evenhebdt SFAPIEENGY; IV§Ma N Qecpis v ik Bigi ofEpite e*mgrﬁ-:fstﬁme%rém)acts the

off-stt8 ¥ piHe Y8tent b@néﬁ/\ﬁclugé RS R dmikado 'w%@tﬂ@:t Jele@ed emergencnes (i.e.,
rep resentat|0ns and he cut. sheets are

Roodsa ihi I STBRSE PUTIEE Pl i RO PR Bt topfematria

due Rl reltcddaB iplpisd SRS, ﬁﬁmmﬂsmm&yaefgm@wveh;s rm|ntahrpblﬁectlve of the
il.i ersonnel he el. Eron

f l.it
emerlgglgc%yellgcé%tll ‘i“{%?s%oé'ﬁe Byes{e&i(;; n acbo a?nca with the presént invention is to
s:gnuﬁbah'tfyi cdticokis tioet eded to Iadmaqglypremgoddl tcesmargncy events. This
redugt? n r%r gﬁg{mona 1l|t9'p er%%nhagh gggescﬁﬁmc!u&p%art Hthe facility,

ernDr
omratnfgommccm comthiatacsbill, dirt ptae Fgmmgm fhe l§¢1@t10r11<3’ thgoft-site piping
could gégﬁf;é){?h% 30 REH ol#%?eoeq'y:to Jv%@ﬂ %oul% L}Qsﬁtem Q%nﬁ%h@da%%e 'tH?ou ghout

I ne can be easi | é up ated and avai |
the fmrlltyfaaé spireyndingegreasrifteft uaehasked a%ddt'wailmtb? W%Way used to the

nece84fR) a8 Sellixﬁetfataﬁ)l prbtedt ﬁ&ﬁ@%ﬁ@ﬁndl andME sEMburdM community.
accurate. Additionally el ectronj c images can be

(003he 1y &F SRS R B3 FHHdOnide SweEEeY K platin dy response system in

accof R REH/ marmaﬁﬁe veRidrnS Dofidts bl elddRomitidIlyOsHaeihable database 120
usedclg Tg}ljr{]elcglgn %vrllthta seultgl})/lg r(‘:gm%m?ter opera%ng unit 110. The system 100 includes at

least one terminal 130 operatively connected to the computer operating unit 110 and the
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surroundi ng community is inpacted by an event (e.g.,
fire, explosion, release of gas). [0051] The
WO 2@Be3BM at i ons and cut sheets are preferabl ypenuk2edee969s
in a searchable database 120. The database is
sear chabl e based upon any nunber of paraneters. The
dat abase may be searched based upon a line identifier
to identify a particular line, as shown in search
wi ndow 142 in Figure 2. The database may be searched

databaly 1BbSCIEleterRifl 130 hay lbed@iPécltlgf)/cédﬂn@&ed lfongige unit 110 as a

contal ning the di screte t ance. t ah
sandal R HEE: By TR e BRI () FORMPPH 1 He G RALP REjoeh & web
brows%&itﬁer's@ﬁﬁﬂ@ doﬂnlﬁcﬁdﬁgsm&}ﬁ @k Blvliquagf)rlﬁdﬂe netvoek GERN) b10, as thown
ated, that tne

IS con
in Figg by IE%EF Lsd WBRAY £158 SRS E‘e% gﬁ ?r%wgés(u%% ehygrk (WAN)
160. ®ith thkdenemnaasans, atddplaiusdrs oan ammeksrthe kystane $P® froimbihk itergpinals
130. ?:%glhfqp ar ! b‘iyé) ngchgde\é:a:%grg%cﬁvtélm ?ata gcigﬁgllieé'ﬁ%ard %mén biﬁ‘teractlve
touch rseygere isplagt i Dhesdisplyy B40 Qéahectmedltqrol 30; lggh'(lqiqsqlmaseveral areas. A
pnmaﬁ/aé\g:l an%\dolrvl 14§ cﬁ{?lé))s A&7al 185%e9 \9&' sﬂgwﬁ)lm ﬁ%t 1 chlg%%llc lrﬁ‘ages of

ce witht resent ent | on, e sear chab
the facidityadralsporti@G thereeii(as alrrpwmtnel“ggm? ﬂaz?r%"dow)a&‘r\“ ehfstsy E?é;ﬁhown in

Figs. fssamda@)' QRd %ﬂﬁetr\ﬁéxgé)'@a%es%t fRNFi %907 bed 19si®)] TR Srimary display
e energenc |SO| ati on and response s st em

windgvg li4hlcéfr at,splavélgwqynl E?@Feﬁ?'tt%“"l“&cﬁsl sheyn far §W@F in g 9. The

scale Bf ﬂmdré’sehtgﬁ&{s' dal bk agjubted Yuch kbt PiER detailbal efxﬁloaékd vieivp bNfacility
i nes that may be |npact 3612 t he vent, o
r

can bg ﬁgpl@@% ?S M in W éhd' Vﬁ PR ngonglﬁa §efnélts the user to
selectﬂinﬂleﬂ&r ﬂyﬁieﬂmbﬂfzh paraaetess. t Aelesopipfiers Wirglopi p3ngrosides avfigrmation

(e.g., élﬁ,ls r%g\/éxlﬁg Icsg stztr‘ce malntgﬁrgc%&gl"oré%nftth%ld fcc} V\ﬁ%ng % a ts%le@tteg QUt sheet,
valvehlbibélir&aéteS)t, is f:blitaﬁpla&)dphzﬂslnmmmr roeéxeasgeurut 1t®aidcthe database
0 Ll S 5 LA R HED, Bl s
dlsasfeﬁ&rcgmg ypuippsisatA onluadant mgs@mmmmanog upi§ 210 and database

220 ggyc %ﬁ%l& hoé c%esréiveg Y& géxégnﬁ 1h %het &ent of a failure of the

S|gn etlms nee toaequateoy
prlmargs:gmmi lqcateé methg émlytye\“l“éﬁbeck-unﬁogﬂpureé @ueretingunifg! 0 is connected

to th@g(;n%utte cg)%*altl'né Mn%%é?}%@éh e VQH’NCMOYaé st A Bg. 19. In order to

th cul facilit operatin
ensurlecﬁyatemt latesr"a', dtpis| contemmplagedotat a gigite EWHB’F{eOPf%‘Eg“Y pefsorel will

have tﬁ@hlﬁhiyot@ ﬁgdlﬁh Bndbif replace ré}ir&bﬁlﬁtloxﬁoﬂlﬁtdshéagi ldﬁ& itBges contained
escal ation of the event, which Cﬂ d re

W‘th‘§|t@q1§>f5Fe§hnf\"d§'i‘ng’ée’t5 Wfé*thWé‘t?f“S WHS YA a °P§P' aGegss to the system,
whncﬁ Wil @RSt Bps@ugastd eatodf tetriave had kedew AdUintdtioneiut yot ¢Hasge the

d to th f [
s B R e G R g AT ke e
emexgafmmd;;ioyse $365B) shsh siaovmfomrranlén gbtainkd ﬁ%ﬂd th@ systére 100 can be
easnlmgfsﬁeg\% Nadd ko &L at I Q‘He g}%gerﬂ §6¢° 91@? Be %Xﬁédﬁl@dtl&zr n‘rf‘&ﬁﬁﬁg@@&%s 180

resen inv on 1 nc el ectronically
(e-g. ,Stﬂmemab heddmgabasmslm ), whish cam be gseveiet predicttherpxgent of debris

dlspe:?yall to@% Enﬁzggp ﬁrclg&fsr il fh@%vé’tﬁ'c;f Jn énQerg ? ¥t @B, 188losion).

es at eas one termnal 13 operatl veI
Thnsoofmreem@drrtaw hmﬁedcmﬁq)mbeeﬁymﬂﬁ?u%ﬁgh &‘?ﬂtta ﬂfetyaﬂ"d"’??ﬁ%‘ may be
establidhdd0 2008/ 033320 PCT/ US2007/ 019695 dat abase 120. The

termnal 130 may be directly connected to the unit 110
[005313 a  The operation of the emergency isolation and response system 1n accordance

with the present invention will now be described in greater detail in connection with several
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standal one system Preferably, the termnals 130 are

connected to the unit 110 through a web browser or
wo@rGwen3se t abl e connection such as a virtual pPCTESM07/019695

network (VPN) 170, as shown in Fig. 19. The termnals

130 may al so communi cate through a wi de area network

(WAN) 160. Wth these arrangenents, nultiple users

can access the system 100 fromthe termnals 130.

Each term nal 130 includes a nonitor with an

exam@éssom HeCeieYDRA e 1Rfendd of Bl @h@@%bdﬁeveﬁ@é&&blﬁﬁd Gﬁ‘ﬂﬂ a leak in
I splay. The display 140 of the nonitor 130 is

i ded
a partiyis ofisitel PIBINEASS, he BPPREY PHRL BFTagR] (aERal#y R as a
user) Uce R tAY Syt 16, THEAREScah 3sarsdMhe dppfoptiate Iing usiap eﬁabf several

R ol TS0l i e
descr15t|&$ of &hartﬂstﬁ\):t sabithnsé oeRtained ehere{nis tiehipvanseictiorFingmber? of the
play w ndow 141 can

s
'“tersﬁ"lt’é’ﬂlnﬁv tH% sk P%’\’/g‘ft SF%E)%%’E% ft ati ons, as shown for
[0055}axan”pl A kdurdhi gtnhz‘ing Thee lins dddnéi fief w{llhenowepw aleemibed.i oFs user is

prese:bt?g ]ezvétgn e?l di elrjnﬁ,t OWnLiS I'i‘dé hZaf dp% Jetal! ed. e‘%’ﬁ’nla? %dus\& @l‘ﬁ‘érs the

Can as snown I n
identifier dsbodidted ,W ithethe @hrtwlndgﬁrsm Pinieg hing she wgrqgg@qxthncpf that line is

dlsplaggb Q& tdlﬂﬂgrn wcﬁ)(v g z{seglo%afnchlgp@r affRé QEpﬁ'eseﬁtaﬂon includes the

w ndow 143 provides I nformation (e
locatiph o€ Roming rbjeststradaaeacctivas Apd AsReiated Hpglatysisms- g yeparate

wmdcgvel @bl 89 thd dph§! £64 doCite SMBRIng inféraBon ReRGhd A€ the line is
It is contenplated that the conputer Eleratl %
displagagis (i i awab%'héllhgreeas%%epﬂ%d"ﬂéyafb o SAL G OXfnef g operator

(wmcfhaﬁél)l 4159/ indludé ed1®agt dbnkR € RifGthatioMuid@) iaevalnt &t shepts identifiers.

A hlg?xg lﬂpﬁ@ gﬁ rlg \iluﬂﬁxt%wgﬁé :llr,?! :J[g O\a/\?sre lap th Siﬁ%o%ﬁlate location of

the I¢dR} Abas& caﬁ&@ad@’&y: eldcHONib andrkertit eﬁqaﬂmamw lowdtiion lof the leak, as
bac

ent of
oS 52, P2, AR o0 AL iy D
orderC@NRUlaes tlﬁptealat I'H@ oevedsad/] Qalves amhmwm:ion tod ttnhempact line are

hlghlgﬁ‘g\%uone rthe,(; %';I Igth %Q I SBO\“' 01{1 t Iné 0 Vﬂ hsutcn eth%’o%le ]&Qr c&P notify the

0 “ensure system
necessmyég:nhwypersonnql of g‘y@npgwpngp dagktigpdation npqapnrp% drhsfagitity rsFsonnel

woull atg% 'ﬂ%uﬁ%%@@@%e Vaibds e Romed R RRL! T is ta‘l’so”&mtérﬂplated that

or replace representatlons cut sheets and
electronivt eomieds cal bpinovided ayd disked Jg theppysigm 198 sechy thaipibe system

opera?é’nsE%t%hﬂlcah?\b%e{aﬁaﬁeq{élcé!ssﬁﬁ}cﬁfﬁfest CSJch%nSé/rSdn@B%ent would be
perm i those users t(gg/?ts retri eve and

usefiy W@Wq W?F%ﬁs%t"ﬁb’ﬁ OpYRIVESEre [ofal é%% ZO0Rfg

{0056}y st em HsyisenP 1 @F |F lawraculve nkadsuth, ot the fadjtgtpernnel notify the
ILre an

syst ens,
wser 6§ Baite Pt EHHS B EPTSIRIAE: 8 fo SR 0 HPASTINE RATS of the valve
fromSyisipenpddlorcan desed pagiidny This senbenaste b du:ecothheksureﬂfefalues in
a sys?%nadxcn]ea? gg,gr%{‘%%h%%ﬁgngqg %é 15 rc:n' §$A059 %aﬂe% i'a%oor it is
locatbe withiada tafetprzent sich thae fagilite persmmetj@mmos obtdinpageqss & thgvalve. It

is théh%eec%é @J oyxd&ﬁﬁ‘% gec%lmgé}? slaiv%%tvhﬁcl?%(o%c&ga@% ?sm%&egﬁ\@(l%ak The

rmat1 on may be
user |cm ehamge they sfeprofl 06 wainerfotindicate eifbara fpilprqriifst lgpatiogywithin the

safetd %ern%%{e? bl $hkeh in[HE X3 1thERBeQRR ki s@l%cﬂfsnrfgl'k%al@mm Y42 that

i solation and response systemin accordance wth t

secopagy evalves nbee isplaredy | It HomlspePateibler thddentify é?'@é‘%?’alves The
repréd€htdiidn {sMth&GPRAEHUQD iMistrRteSBY 86cBhdary valves to be closed to isolate the
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15 WO 2008/ 033320 PCT/ US2007/ 019695 exanples. In the

event of the occurrence of an energency event
waz®eosmeed with a leak in a particul ar of f - SPEEUS2007/019695

pi ping |ine, the appropriate plant personne

(hereinafter referred to as a user) access the system

100. The user can search for the appropriate |ine

usi ng one of several search paraneters including the

| ine nunber, the particular line nanme (which may

leak. 'S’lﬁéeutﬂ@ s&ondﬁ? oF b&ik'—LQﬂVdNe it 1@ aflbthbl RRAtichURAIBNEBM the primary

d therein), the intersection, nu
valvey SRR PG TG, HE TSR BIPERo0 D 'R BBl e i Herentate the
pnmz{g@@ﬂ%s ﬁ\or&&gé sdtondary valvesgthichalves neyibd elidpidyeéin diffetennaolors or
e. descri .. The. user i.s sented W th a n
other SHSHE F4smiAe] AN RESan PR ot VN (T8 gl may aeo
highlight ibse bifies mipdﬁﬂd by kl&rlscﬂs&mcprateeldrmwm thah epprapriate m!eaaures can
be taggnf tosdltveert %IU@H Ig'rnolm::j ggépfl};leg ?({NI 5&03%8%%?2&%“&@1”(&(%&%&?%@ Iag$n of an
opera’emg Tnlm; cvreqbc eppopaste chut doyn dhessurésecan| o tekém o a¥oigiflung of an
' SOCi af I -
e I ERRBE SRR ORI LR 0L bt o
piping4iges ortadjacomt|pavinmbingsnf or mati on relating to the line is

[005""31I spl acgedearbi Ltlllilﬂg afl mﬁ{e pibink Nide! ddScriiRiRR Wit Ao be described.
iii) diameter; (iv) |ine owner _or_operator whi

lgflt}apegmnﬁ'cm@deotrl@Pw%PafEGHfral&e ‘P?fT‘B"FFrdl"F 6ﬁ§ kﬂ%m dhe discrete

substﬁx‘{c)e feliay andre Wbugh&eﬂl'né lind @k I BeSuser dsiig @HPullHd¥waGkcreen 146
line 11 Is.illustrated in

may ?Wéméplﬁﬁt Bﬁl'ﬁf‘a’e‘é"‘i’e&‘g{tb Grﬁieiﬁ"l’g?rhgg lihg!me tF?‘]%'S‘iﬁcé Flh)éﬁlﬁce flowing
therefirauph, 2. elThetpulindewvmaerkear 146 is hkusapedoxi At €. | Barapiurposes of

illustgiféiPtglt % ‘“lf?g‘?}lf%'i%% Ede@ﬁﬁ%g%o%ﬁaﬁzﬁg}as %gen-rh elttse%f % 8mmh% (v)v(?nJ&e {46. In
operdtion] sl atee cahehigldight thEhdesived dine adyntifiel weslispiey theecorresponding
repregentat}on ml mﬁcﬂ;w lgﬁgmc;h% Hne Qufd ﬂﬂogp r%%}q:ge%ﬂmetbg%gr upon the
subslzaacna tn cptcpvﬁ@e a hgmgm@essmlyofﬁsablmet lynepeBsmdru@bn tfe infepmation, the
user @Qrp éﬁo} g%lgqgoqatla %ﬁg 1&%9#&%%%&6&? QR rpgpzneg lt S va lﬁt t){e descriptions
providedbatlee bt pessonnek Fremeiha Bstingnthe mstreaen actripeg the representations
for o%p?é? [P BHeCpif r&ikpﬁa}: ¥ REPViAedeRAfed bR tHeOrepRSentation

ystem 100 such that” the system operator can,
inclugt enloFiam) 9f gparies dt‘YFéteFFeGQ%‘Le&P?’de%er Biging ohiects. Ina
separalfe amewem wlmeddlb;ﬂ H&Sfﬂlk Mﬁkﬁﬁlng?ﬁfoﬂﬁﬁtﬁﬁmsﬁla‘{ng%gdé }1&: line is
or Vv es are t hin 1| saf et one

aispigal B LES pivatie 16 T CEPHREIS €1 ARG O d e urer o perator; (1)
relevhAtC biti $hgetgeidemifiead; anat (vi)yothérecornseted efystahmslfrme afseraknows the
appré/)?[gnta\{%’slo%? 1(}nhcgfp t\rfllgﬁ%agct teI tgsnr%r can hlb%hul[ﬂd %t S)glr&c%{acr: Iglreagtﬁ opro%;ce an
enlanged vievo The Téaksoag drenlbe cqmgmed 0] tU¢ n@omertdh@rr_bbd)shnve of

[oosyﬁ' ues hlcalh %i;f"%ﬁg‘%téu‘f ’shéveg%\ijenhh@iewp AW BotesHRR The facility
pers¢rehmen PEpYife rheaummyhz dRisug uéqmlﬁnra@ssmeqed iwtith a particular cut

sheeP €IHRNARI c%mhaptseaem %rnth@caﬁ%ﬁeaowﬁa@bwalevsammlar E& sheet is
t hen necessarFy Identity secondary val ves, which are

displaERcl § SAPYN i Flts S ciremythe CHERE!. TSI &80r gty EMfaidgiitier of the

pamElhEr @ﬂf-@fté’ﬁlpﬂ{g firfee "Mﬁl W46r By bilttHr GadhEighY thd @Esirkd feddsk Ueddion of the
its location wthi e
plpmg lme on the cut sheet or enter the hhne identifier to highlight a particular piping line, as

shown in Fig. 6. The user can then retrieve the necessary representation illustrating a
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safety perinmeter. As shown in Fig. 13, the user can
then sel ect using search w ndow 142 that secondary
wo 20080333be di spl ayed. It is also possible to iBPenUsi097/019695

tertiary valves. The representation is then refreshed
toillustrate the secondary valves to be closed to
isolate the 16 WD 2008/ 033320 PCT/ US2007/ 019695
| eak. Since the secondary or back-up valve is in
anot her location remote fromthe primary valve,

partichfheli drf-QRRapipPReliRl | THe Ukdrican tRInC BBy lRe | fpidiet gitrdoyndiNef the
shut-off. To differentiate the imary val ves from

appropHate SEESHERATY! Seps Peeessay o '?PJ‘W&CH be di spl ayed in

[00591! ff er esnteam.l Wiy a stdeher lnaamtﬁhi wleni@ertwiflirefv beodescribed. A

son gy B BB GERIE L SD yh Phmi
with |t|saobatncular prpebaeﬂumet}teum’(tstdoalampphapm afThe feciByr pssonael may
taken t ppl r t :
prov'ﬁ%thﬁ’t B’ tgnt ?ynglo usér%% @P% £ oﬂgrylmon?é1r§ec ibf ?de‘ilapl n‘S’ Jl}ﬁé‘r gte&%raph:c
identtflee smhpasozpbacaneommngdmm g Rphis ndamfims tarkelpo be used in the
evemg.'y AbAblA i ﬁ.l unfhﬂg cgﬂ uith BEsUR 'aﬁ e%nttté? tHO f2di[yZ eFhe user can

ge to ot jects wth parti cul ar
then @q‘afchsfpt the sgiegli qmé/qr,uﬁ:grgec@pn a@q/grbmatmgpﬁ'% a|fuglown menu 147 in

searchqoiﬁa(lw Asseafipilt BJ)\M? inRGuan7GE flﬂli%‘tlﬁﬁdﬁhmlﬂ.gld | B6r purposes of
description wil ? now be descri bed The faci

illustigipg é*rﬁqmwﬁﬁyompn RIFOHA wef%ra?fe%hﬁwev PH’é“‘?dd%?% it Bpnu 147.

In ogedtioNBhe KROWEAn Ig gkl iR &SH&U n6¢ aeaafiéd QV\dhEkQa)t hﬁrdbrrespondmg
t hrough or, the | i ne%name] gser us S gg ? |
represerytation 19 AwndeR 1 4dn Wpap 5 qcpgq bR Hai“H’é' R U %“‘\Rﬁ 9 cxample, a
reprefi@fidtionpéfi e teridedon hsﬂﬂ;sptabﬁi HsSéhomat lrS Htgst?&nél@he representation
identgfléeg%qnﬁg?t%ognte refﬁht:g h%.ggst cutgs‘ilgﬁ.}% ghgus?xélévlg mn 0% 1 angela %@ user can
then ndehtnﬁ»tthabamnultahmpslpmdl ﬂJp@nlldanfymEthtlpfartmulalr mfrsbaral; thorwser can

h
oen 5RERS B0, DALY M Vo A kP SRR ey
dlSPld}’fslp(bayhlghlenggr@spimkdlgngl theemaé%msaslnw iimh Fig- rfooay enter the
apprc}’q‘}lflate Qrg ifley 9£s088£éd%ﬂl the cQte chlmtﬁe scb%?:rhcxbmh@@qQ2 YP&En display
ubstance to prowdea I'sting otenti al

the nsp¢ssary et ghase [Qneeshe Beprerriatg of- setﬁemwlng d'f“ﬁ&f iidstifiedhgn the cut
sheey§§£ho%nn% @ ki asépéﬁte@mamgm%@.muef@én&@la&a,lna a@fsﬁo\ﬁrs inrig. 6, °

lines, which fit the descriptjons, provid

or enfgihg @evqlﬁwogem?awﬁé |t° thFr"é‘ﬁw“E the seqrh vgdovy fig2 tothgn 53?%@ the

apprétatd ﬁl’xéﬁdlﬁ;h@y I ERe BReRtprtkénddlon che thedli bEligiayed, 4shiown in Fig. 13.
pri mary

The By, GLAe8: PO PharOlEsPEHET b b o POPPaRT GaeySS, end stes
necesbamabtiiae thedewkect i ons and ot her pi ping objects. In a

[006§ﬁfpg: ﬁta Ieoﬁmrr%\év 1.4308 101% hﬁd q‘{es%ghs%y sgé{ g‘?’lo qxg gggdr{i%% R¥th the
presénit ieventioeray {lsd )Je Iusmwdblgbhgh@tanoarea (WIihllr) achagtinaias (perimeter, as
shov&rf K)Fnéé nean@%er 89% éi’l;&ﬁé ar{{l%s porfs¥ o tHe J@N@&Ee Sfhn §|?@r%£r§cy event

fier S, er connect ed systens.
(e-g- uan ﬁmwsplmnm tapis reysntratidin defecibty 6fm%3h Be [ngegisary feidentify

thosé'gﬁ*'sng @g) it Gids! 19@4«:4 Qﬁhlﬁaarsta &%béﬁm&&e aThOufdr Qe Fe@n@@ an aerial
enl ar VI ew. can t be contained in th

imagep gk Shove Je rlf‘éeél abéarée spdpsepreskntatian b e ifpsikityng ampomt the

apprfgkﬂnalﬁ:l']ﬁﬁhtldxﬁ@ﬂtthé le@éntWM fThe RiGeY & difisesrdra@da tthBe 30 or enter the
acllit
approximate raglus of the security perimeter, as shown in Fig. 1. The user can then retrieve

an image, which enlarges the traced area, as shown in Fig. 16. The enlarged representation
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personnel may provide the user with the unique
identifier associated with a particular cut sheet.
wab@ssseo can then search for the cut sheet WhRCED§200T1€19695
particul ar cut sheet is displayed, a showmn in Fig. 5.
From the cut sheet, the user can identify the
identifier of the particular off-site piping |line.
The user may either highlight the desired cross
section of the piping |ine on the cut sheet or enter
then tlmﬁmlﬁw@hd Gﬂrﬁtbfplpﬁmgtl@léﬁl gel p.gfng abjpas,t loﬁélJaﬂrig mnﬁtls nqu other
shown user can then ret
dentti SpuBiussb R b B BIF YT G WG TSHIOOE eSS tions of the
off-sR® P @BB&OtoPﬂEEéIHSR@W&lH‘G&S ofpthet lires | antl thé fopSﬂatnRg units, etc.

| line user. can t hen e
comfesR Btest By oGt g dbrraE weB bk B @Bspt Fiping obiec
informatias s&rspch thai the limpact b_ﬁﬁleleﬁ&kgen{;s@é)&_ﬁ] cafy lI_Bd_mu(dd to the area within
e i) g 504 8 VPl R A Sl s o
an empengensdreyentc alhiei smgtemmaaralsert@rtgeﬁayidem@tb{ttm neqgenary size of a safety
permfléép ll!hﬁ{)rtur}Metl)h ekpf?mgﬁsr r&%n@ﬁh@h@&@@gﬂﬂ%mamg ol- 'tcﬂ?csga es from
cont al ned t herei n e ity personnel may rOVIé
operatifig ypdte doygeepy. oWhpn this c@@fr é‘é‘t“rsrﬂéﬁ‘é‘yd?e RESBSSRRY t@r@fe@ttait%nersons

froml Siﬁl@l‘irigfslﬁn&hlﬂrthé)tfﬁkﬁﬁtygﬁewoﬁﬁm&ty étﬂn%ﬂh&ﬁg Qhe %t‘?l'ity 8Swhile other
adj acent_operating units. CGeographic identifiers can

methgpid s uailablifor psumesngshe Area R FErTelsses Hirougliob s dpaigty and
beyofi® (AELBElity &&He‘ﬁer,l tlhe 2¢suRY 8Nduch @stirited il el ihibgralddowids Ble system

can then street and/or |ntersect|o N
100 e R FSERY on s FaETISE TSR e RSO Y SemRciR Fie: 1
By ex\bandmg/tlia&namhelgmdolthdmmmdammﬂ:é:ﬂty,$t i pbasiblle ﬁtléﬁﬁ‘ltﬂfyﬂthe scope

E Lr poges;. of ustration t
of oy Baneby Een Bl CRERihrsed pblR! iR B 108 FRTBl g o cnver
systefrise Inie possid to linkthe pestean i10hto danhdarossysteoasuchitlgi blaght may sound
with %Erﬁer gagét% hg gmLtept?er{ogggfac{llgﬁgergo%gl t\?\n%n 3% ﬁe?aiia ”{?e safety perimeter
may gbfloé@tqsgch tm¢st@hpla|atsaf9m perireterefos eatintorance and e&nanmreemqgency
events€ R %ﬁ&lﬁﬂk' Qeraﬁé .ﬁasleoel eSS RRLEAR éoﬂba@}lgymr pPE bands and

shown 1 n g representation” i1dentifies
othey eoEmONYHs Wit mﬁbe f‘l’é’é‘ttlé sthecheight Rbibe grage casbeaprsdito tabitislya safety

pemﬂ&elﬂﬂ%e]&enf{m tWeS&EneQ%BpleJ hen identify the part | CU' ar
eband. Upon identify particular pip

0060he usathecsem Hcataip P yls‘tﬂht@ ety stk oféwte gw&& fnsss, which
extendMhrdigRra gipdbahine TTheluEé’l'&fanS@ér@i‘f)t atpaﬁlcﬁlét' ppaB&id BYBRIdk@ifying two

by hi t.i t he marker,
poin CBIGERC Frogs Fayofhl sRel) i * EpHROprASre™ 1 F12.17. The
systeind €01t thén egarches ad @eatifiesiatlloff-fie mpihg $ihespassing tH’teu@etads pipeband
at th%,]lgga?\gﬁ 14%6 'fe?i%\;ap? g\tfcg-msa?f)ﬁ}(el?t ngqo Qg&‘egﬁs e %ffcs e pnpmg Lnes is then
displaykginini & |l@d asnshpma oatexammpleein, Flas 1&hwmh| ﬂqr ﬂ‘alug)osﬁ oft Hiastration
dlsPHm %EHOWI Bhteﬁot meg%ﬁk:élﬂbkorhgﬁ p?ﬁdpt Ac@l}ﬁ? airs?llaﬂl WinddWwould display
sufﬂelévtrlégmﬁmmﬂwh &hat e wsenean ssadifyeidgutify @Rd welpeidhe nerpssary piping
linest %@ dfip fa?écﬁ%f&hﬁtnoﬁ‘%‘hﬂﬁ§ ligitsS wlhic'ﬂepe%ﬁ BleAdser thifed d]lﬁékly locate

representation can then be dis as. shown in Fig.

repropeations, and) G SHests EHSIRIGHOW|th §het g ividial pifysife \pisting Hpes) contained

wnhmfth& PReBnal OFHik ahﬁnam&urs%pa:ruhysisem wheg @R @Set)octi@s that may

lmpact ch)rll gﬁtleretprl]&banda As such, all of the affected lines within the pipe band can be
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[ 0060] The energency isolation and response system 100
in accordance with the present invention nmay al so be
wais@d/0s332i ghl i ght an area within a parti cul arPCT/US2007/019695

perimeter, as shown in Figs. | and 16. For exanple,
in response to the occurrence of an energency event
(e.g., spill, fire, explosion, toxic event) within the

facility it may be necessary to identify those
off-site piping lines |ocated within a safety
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Thus, it is intended that the present invention covers the modifications and variations of the
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extend through a pipeband. The user can identify a
particul ar pipeband by identifying two points (which
W@ e@anas320 cr oss sectional line 191) over a pi ppOEON00HB19695

shown in Fig. 17. The system 100 then searches and
identifies all off-site piping |ines passing through
the pipeband at that |ocation. The rel evant
information relating to each of the off-site piping
lines is then displayed in a list, as shown for

methauaﬁ@lsﬁtdnmgﬁclgsedl&enmmmeﬁmheﬁuﬂdmas?sca‘ndlvbhat&inroameamhm

s the t. not. t specific contents

the S‘T‘H’é’ 21{ pe’bqegdﬁpaé‘vs éa‘ﬁtﬁswt‘%‘(ﬁ'%f‘%a. splay sufficient
i nformati on such that the user can readily identify
and sel ect the necessary piping lines. The displayed
i nformation includes |inks, which permt the user to
then quickly locate representations and cut sheets
associated with the individual off-site piping |lines
contained wthin the pipeband. This functionality is
especi ally useful when an event occurs that may
i npact an entire pipeband. As such, all of the
affected Iines within the pipe band can be 19 WO
2008/ 033320 PCT/ US2007/ 019695 identified such that
sufficient isolation steps can be perforned for each
line to isolate the event. [00621 It is also
contenpl ated that the system 100 may be |inked to an
automated | eak detection system which could detect
pressure drops and other paraneters indicative of
| eaks. The system 100 can then be used to pinpoint the
| eak and identify the necessary steps (e.g., valve
cl osures) needed to isolate the event. [00631 Wile
the primary objective of the energency isolation and
response systemis directed to inproving response
times in enmergency events, the system 100 is useful
ot her purposes, which are considered to be well
wWithin the scope of the present invention. The system
100 can be used as a training nodule for facility
personnel in connection to with energency response
pl anni ng and preparation. The system 100 can be used
to sinmulate the occurrence of an energency event to
facilitate preparedness of both facility personnel and
those in the surrounding comunity. [00641 It is also
contenplated that the system 100 can be used in
connection with planning. As a planning tool, the
system 100 can be used to identify (i) unused off-site
piping lines, (ii) which lines and operating units are
i npacted by mai ntenance procedures, (iii) lines and
operating units that are inpacted when conponents are
lifted over a pipeband, (iv) possible |ocations of
new off-site piping lines, (v) managi ng the inspection
of off-site piping systems, and (vi) managing the
mai nt enance of off-site piping systems. [00651 The
present invention, however, is not intended to be
limted to just off site
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piping; rather, it is contenplated that the system 100
can be used in connection with processing units to
wo e@sk3aed i sol ate events in processing units.PCT/UBR07/019695
al so contenpl ated that wusage of the system 100 w ||
be stored in nmenory in the conputer control unit 110
such that certain information can be later retrieved,
if necessary. In particular, date, tinme and user
accessing the representation is stored including
WHAPRK esARUEDR:r epresentati on and any changes nade
~ (r.e., the actuation of valves) in response to an
1. eVARMetiiyd fof tha Ef)mghhefa&]dﬁ_/tr&mnk&@ leabtQne Fdcillity uivitland bﬁplping system,
a rent to those k|IIed in th tt at ari ou
whergBiihs PipIng SSHEMAAGIHOFS Bt {645} CAF PIE LS e e HESUgP At @ portion
of thé G'&ﬁl’ttyt Baphf ;Blpéﬁahh Qoﬁﬂampat Gdastt dre pipiag E!i’mb thmgmwhm a Hésignated
cont.ai

t
subsafsco NSREToTG CRER AUl Y <RI TP T o saiai therowic,

comprisingst rati ve only and not in a limting sense. Wile
the present invention has been described in the _
colecaing anfl identiéfing eelgot dand/bosedpdentierevitkialthe fagility, twherein each

of thterb@legtr far§ %EséanQﬁEﬁépzp bénﬁg n&:tateh nh Qﬂéjefd:lmttyoofb&es&f the at least one
limted, rather it is contenplated that the present

facility, 3 & PiBIRSiS¥Ste™; t abl e f or use | n other facilities

exte di I|n s of for transport
el g o e of Rascring fedRlig or  diesC e SRk Sherf g s
cut ghaert ist beat@d @Bﬁﬂéntltﬁ\tﬁéltpiph’ig SWtedi aindl Haeridids fehctapipingSline at the
and ri ons of the 20 WO 2008/ 033320
locatﬁﬁﬁf\éﬁazﬁg#f Gt9695 nethod and system di scl osed herein,

pr [
i hlgl\éf%rglg e Ji% f'ﬁ-tg lg%sggh%ggls ﬁ@gt:jtr?s ﬂgté‘ltg’g' pﬁ[ﬂn% PHE a!‘éotﬁte'a with the
partiew|@i C\Paﬁt@ﬁbgnd 21 WD 2008/ 033320 PCT/ US2007/ 019695 WHAT
IS CLAIMED 1S 1. A nethod for mapping a facility
ha'i???i@“%t?aqh@ié‘teEtSr\"és'deE‘Pglht’?f unlt and a pi pi ng system
ein the a?%r%em [ nc:I s at | east one

ol ﬁéeofaﬁ%ro‘éﬁf BBr RE sSFOtR <him o SOHeh oyBR of ¢ he
o ta H'%Oalﬁ ?%%gﬁlpe Ena%@&e éh Oﬁg ?ﬁéﬁ %vh%;ebrll ﬁmanag é@a?for%l 1%{3%% rideerxtiﬁes

apprbhmwg\hcaalnds af theetlbstone Offrsps pipebandethey least cars dastlitzmaid, the at
]easttcj;; ﬁﬁWbﬁ%ﬁddﬁg{mp sing: locating and identifying

ect sed identifiers within the facility,

3. Wh?ﬁ@hi&th%a(‘df mzﬁfpn{g:::&c&@tr%% iR, Baesn tdeRbinki 1B Ss one of off-
e

bej nq Ioc(?ted in t vicinity of one of the at | east
site E)‘H‘é‘g ipg and PRSitepiging Iifepi ng system 1 ocating and
Z t | f%ﬁg%g mapgglgsatccoq ltngsocglg{m ?n fnergmq%((:ftlggggcg ﬁ{m@'mg select
landtblas;edpdqmlﬁgrssyostpemngnd identifies each piping |line at
the location of the cut sheet; mapping each of the
| eassigninge uniquesinteesection idensifier foy eeﬁlmfrt@e jelageland besefl ddeatifiers.

with the
The method of mapping according to claim 4, wherein locating and identifying select

land based identifiers comprising:
providing descriptive information for each of the select land based identifiers.

6. The method of mapping according to claim 1, wherein locating and identifying at

least one location for at least one cut sheet comprising:

assigning a unique cut sheet identifier for each location of a cut sheet.
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particul ar cut sheet; and mappi ng each of the at | east
piping line. 2. The nmethod of mapping according to
w@k@s033B20 f urt her conprising: obtaining at | eaBCT/O8®07/019695

image of the facility, wherein the at | east one inage
identifies approximate |ocations of the at |east one
off-site pipeband, the at |east one facility unit, the
at |east one |l and based identifier. 3. The nethod of
mappi ng according to claim1l1, wherein the piping |ine

7. | STHRNRet@bd @F fmappirgCadebidititol difil ANEh&BmMSEdeR dFithé AP least piping

. line.. 4. The nethod of. ing according to claim1l,
ine GQrEREINK o (A8t Pifg PR [BRAPI VG S opie) G pABbal least one
pipingdia@torhpiidisg:conpri si ng: assi gni ng a uni que

intersection identifier for each of the select |and

basapingtbeldchiiar of each pipitedinesiehioel foy kachgpping dineycamdr di ng

to claim4, wherein |locating and identifying select

| amvevigimg adiniqte siebdriptive idgoifinrifer qagh pipingvedicag

descriptive informati on for each_of the select land =
8. pabegmpthed of mranping gecording toetlpiBy 7-oVhstaipihe gt dastornsi piging line
devideQofipakify At le¥ddOh&bla VAGA piphek dWjékt,iseiiat, iahdl kitGhitBting KAt

one |ocation for at |east one cut sheet conprising:
9. asHhegnethof of mappineaccoidigeetaim defiirthéd @mprisingeach

| ocation of a cut sheet. 22 WD 2008/033320

PCTANSRODT A@20@06! eagh cltshesnigcatieh @f eagh pipinglinec cor di ng

to claim1, wherein each of the at least piping line
10. ¢ ohhearstherd) Ohmapring peeording oglzig T.iwherade thedaappitecefedagh of piping
line dORPIsiAG: €each of the at |east one piping line

conpri sing: mapping the | ocation of each piping line

deptbaidtink @esceiptife frifprini@ioh ifsreactapigingPinevi di ng a uni que

descriptive identifier for each piping device. 8. The
11. neTheodetbéd ofxpprmog awonting togldim 10 wherein thennepmingof daeh af piping
Hne&ﬁﬂﬁﬁm ne piping line device conprising at |east one

of 'a valve, piping object, sensor, and nonitoring

deﬁbﬁi@ing%escﬂbﬁvmfﬂ%‘fjatigﬁ f(ﬁ%ga{ ﬁgin?QEgﬁwiw to claim7,

further "conprising: nmapping t ocation of each cut

12. sheed mbia6@ bl ARpEiRg B3&dIdiRE B B1Gink it NRherdiA thel RBpHRE BOBacRTof the at
rding to claim 7, wherein the mapp

mappi ng acc . I ng of
least 92k ﬁuta?e%?fﬁ%s PR BRITIrePis gePrpeBRlion Aleag gﬁtﬁ%fﬁti ve
i nf,or ion.for .each pi.pi l.ine. 11..The nethod .of
13. b B e rRbpiGE iRy bt Gr il TR a RSB oA gesgror the o
least@ae hipoifg ljmepndlgdes prepario® apelegranig: representation of each piping line.
14. The method of mapping according to claim 13, further comprising:

providing at least one electronic link between each piping line represented on a

particular cut sheet and the electronic representation corresponding to such piping line.

15. A system for emergency isolation and response of the piping in a facility, wherein the
facility includes a piping system having at least one pipeband extending across a portion of
the facility, wherein each pipeband contains at least one piping line, wherein each piping line
containing piping through which a substance flows therethough and at least one piping line

device, wherein the facility includes at least one facility unit, comprising:

a searchable database containing at least one representation of each piping line, and at

least one cut sheet for each of the at least one pipeband, wherein each cut sheet illustrating
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provi di ng descriptive information for each piping |ine
device. 12. The nethod of mappi ng according to claim
wa2008/083320 n t he mappi ng of each of the at | eaRCT/US®07/019695

cut sheet includes preparing an el ectronic
representati on of each cut sheet. 13. The nethod of
mappi ng according to claim 12, wherein the mappi ng of
each of the at |east one piping line includes
preparing an el ectronic representati on of each piping

the at, lezﬁ? oné“b CpoTﬁ& EB&EMHg Uro B Be YpedaSP hHhE PatRufdr 3bdBid of the

nprising: providing at |east one electronic
cutshtqtmkthb&q}\l@eh each piping line represented on a

particul ar cut sheet nd the e *ectro G T Presentgt
cOr FERG d PPRIRYNS é‘E}Eh i PCHES | PHeSearPBabin

repres@RBIIGBAGY chtsfbad;i on and response of the piping in a
facility, wherein the facility includes a piping
Sysleasn brievienginal foreaxessimeapl dplapidg expresmitatignaendswt gheets

n of the f y, Wwherein each pipeband
reme‘geglji’tyéﬁ %O"H%utﬁré)gerta?g%lelmél ping line, wherein each piping

16. | The Sys E@c‘oﬁﬁ ooélgi 95 t\h{e%m BachtirGie & l§é§p§ﬁ@ﬁ9ﬁ1g line is one
fl ows therethou | east one piping |line

of an difsite e-p"\ﬂie\e@inﬁ atl ﬁe-Sftaemma Npei ncl udes at | east one
facility unit, co r|S|n? a searchabl e dat abase

17. ccTﬁF éYﬁ‘ﬁ“h@ccafd“l'?e'z? aigylp B EM8on of each pi ping
| east one Gt 1
| b8 BRErBrese iR, gy i JAER P e BRE e fopkélnthon of e
cut shiebtl isidisplayédrgy the&&%le&@&&h@@@@ﬁ@c@@webmg?w}m%% t he
at | east one pipe |ine extending throqu t he pi peband
18. atA mehoparftnscdmrm anl gesat i@ feilipyh avherein ¢ hféeilty Ficludes a piping

systertw Habin E Y icad nRPpRbtbehd OREE R RS0 forfid ofShe FdNEty! WRerein each
earc e dat abase and retrieving, .representations

Plpeba'i*fﬂc%mmss% dassisone RPN Hag: WKE R eAchPipine 'ﬂl@rcoamg% P&R{j‘g through

whlclﬁadsugétmleq}'dmth@%@ﬁ&@ﬁ'Hn@tdt Q&st 8 plpitlg 88V@®Y, Swherein the facility
retrieved th e conputer Oeratln%:‘ nit 16. The

includsy gt leAst QB¢ fﬂcmth gmf nctatdeast o igentifier; coPPFiREL
Ie st._aqne e is.on an off-site pipin
bt o 1608 pLOE eus ST e gl L1 LSLL S P N
di.ng t a Hlet i
oﬁe%féw%se%%a%ﬁ Irickpity e MB(oafRi] Bt Rl |iffbied by e
occurrenge bf hnevendpr esent at i on of the cut sheet is

di spl ayed at the particular location of the cut sheet
i nd‘tfﬁ@'lf‘&E‘PPﬁuﬁﬁ to 1glatethegveibd of isol ating an event in

afaC|I|t rein the facili Iud
19 & e oRP ISR SVt BRI S R FEadips the
locatibﬁroft}ﬂl’éva’ftcbherlﬁlagl lity, wherein each pi peband
contains at |east one piping line, wherein each pipin
| iidentifging anmpfte pigsband, phvic ke, a\Gksiilith uait sob g lansicleased identifier
Hobvapd at |east one piping device,
o 'd%/r\hwl eﬁg&tggggﬂc?%ty i ncludes at |least one facility

20. Unfde AQHoRbT isO1adhg MEvehaRoRmEed d448N1] whékin performing a search
conpri si

to identify the pi%ebands and facility units impacted by the occurrence of the event

re?rleVmg

comprising:

performing a search based upon the identification of one of the pipeband, piping line,

a facility unit and a land based identifier to identify the location of the event.
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identifying the |ocation of the event in the facility;
performng a search to identify the pipebands and
w0 208033390 uni ts i mpacted by the occurrence ofPE€TES2007/019695

event; identifying neasures to isolate the event. 19.
The nmethod of isolating an event according to claim
18, wherein identifying the 1location of the event
conprising: identifying one of the pipeband, piping
line, a facility unit and a | and based identifier to

21. | d@et ifethddhef| Belatih® nofevél cedt@ing - to28laiml 126, MetieRdtl pefforming

i sol.a event according to claim18, where
the sog O A GoaTc G PR e 1 ST 5 B BIADBBEE chges for cec
of thd Bipinigilings bset! &pomaed@dﬁbgtiohtm%ﬂ@cﬂmé pipebardf{ piping laeea facility

onit o el B DB BRI S i ng' i e
22. [ Afelhdilod @ iboldfith & & BRALAIGE ol ASRE 14 it CorhRH: fy

t he Ioca lon O e event

P%Mﬁ@?ﬁ%@?%ea&ks td RelafEhbeetnpf isol ating an

event according to claim20, wherein performng the
23. SeRHeChethd8|dfeSiahRALS Rty aaebraingqb rdmmczzjam&aﬁepeetfoming the

representat ons and cuhgﬁheets or. each of tye_giping
safety PR Ae B ol e i T PRI 25 O RPN O
24, Eg@:bar}god ?f‘ ?lgr l elmneev’ ntaé}cc%alntg t<t> Xllaxcr)ﬁ(‘:l 21 Itvg)hﬁerr]egl ?ciehgﬂz%g measures
to isgaterthe efent ﬂcﬁedelmﬂtmdylog onsa.»lf at safiyy perimvtenandiet Basti ong piping
dmm%o claim 18, further conprising: performng the

safety neasures to isolate the event. 23. The net hod

25. OfTHeSRERbA 68 sBfarifl ¢ 80dnt 6GRdiAE BYclhih §8,3MIBrdR thd\BRhElsbone of an
performng the safety neasures to isolate the event

emerﬂ?ﬁ’@b’&&‘@%aB‘ﬁ)éP%?'FWﬁrg&f‘cﬂeé’S%tt one pi pi ng device. 24. The
nmet hod of isolating an event according to claim 18,
wherein identifying nmeasures to isolate the event
i ncludes identifying one of a safety perineter and at
| east one piping device. 25. The nethod of isolating
event according to claim 18, wherein the event is one
of an energency event and a non-energency event. 25
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