A SYSTEM FCR EMERGENCY | SOLATI ON AND RESPONSE OF A PIPI NG FACI LI TY
CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] The present invention
-relates to and clains priority to US Provisional Patent Application
No. 60/843,397, filed on Septenber 11, 2006, entitled "A Process for
Mapping O f-Site Piping Systens in a Refinery and/or Petrochem cal
Facility and a System For Providi ng Enmergency |sol ati on and Response
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relates to a process of mapping pi tenms associated with a
refinery and petrochem cal facilities. In particular, the present

I nvention relates to a process of mapping piping systens associ at ed
with off-site piping systens, which interconnect facility operating
units with other operating units, utilities, distribution facilities
and storage units.. The present invention further relates to a system
for aiding in energency I sol ation of the operating units and ot her
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facili tyOﬁE&itef?tpmgis}m‘smSM| mtl@ﬁame;ndfopg'cmﬁtﬁmnamldanmrmum8ystem For
Providing Emergency Isolation and Response in a Refinery and/or Petrochemical Facility.”

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0062] The present invention relates to a process of mapping piping systems
associated with a refinery and petrochemical facilities. In particular, the present invention
relates to a process of mapping piping systems associated with off-site piping systems, which
interconnect facility operating units with other operating units, utilities, distribution facilities
and storage units. The presenf invention further relates to a system for aiding in emergency
isolation of the operating units and other facility components to limit potential damage to the
same and the response time of refinery and/or petrochemical personnel in the event of an
incident within a refinery or petrochemical facility. The system also provides an effective
management tool for off-site piping systems with regard to inspection, maintenance and

planning for facility modifications, maintenance, upgrades and expansions.
2. Discussion of Related Art

[0003] Refiriery and petrochemical facilities typically occupy large tracts of land,
which may extend over hundreds of acres or possibly several square miles. These facilities
include multiple operating units including but not limited to hydrocracking units, cokers, cat
cracking units, and numerous other processing units. The piping, which interconnects these
operating units along with storage units or tanks is commonly called off-site piping. A
typical refinery or petrochemical facility may include a plurality of individual off-site piping
lines. For example, it is possible that the facility may have in excess of one hundred (100)
different off-site piping lines with an excess of 8000 different pipe branches spread over
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»can be properly |ocated, the energency event requires rapid response.
Rapi d response to isolate a failure can prevent and reduce spills and
- the subsequgningieabation of fires, isolate a failure arcrsyszbdzoaswes
mnimze injuries to personnel, t he envi ronnment, potential danage to
the facility and the surroundlng comunity. [00061Nbst refineries and
petrochem cal facilities have a rudinentary form of identifying
off-site piping lines, but also rely upon the vast know edge and
experience of its enployees to identify off-site piping and the

necessardénsoafpe@ﬂéﬂy&@@twgﬁle Ieﬂiaigbﬁ:yeawantrec]d*mi rafid m&@a&sarlyapﬁd)rﬁsﬁcﬁlsatt@ a
articular. o tin t.an cess
P 'ﬁ?l? gir%&frx@n? | %épr Ve.nt d. re uce s Jndﬁlnibs.lbgeiqg nqgﬁcaiaﬁgn 03@6? 142)?

can be e ons IS SU I’OI"
possi bl efathrator spiy apérlmnmmeamjurlmﬂomﬂtfe@nel r’rbg/etmromwt,rm#enbél Cawag%wdhe a

recent r@&h&'ﬁé%&é&ﬁ&&&&oﬂﬁun&yte piping line, the location of all
val ves or second aréa/ val ves in event of the failure of the cE)rl mary

val ve. H8P96ler nor &ost ﬁ%ﬁft&ﬁaw%g@%%h%micﬁldfa?r!ﬁawamﬁ pgimeglary form of
avai | abl ;eentmhhg bErosird [pihitigelinek,t buk Hls@ﬁiljaﬂ}idhctbdﬂmﬁ;t evevltdge ahdefpéddicenits S
a need for ;a st corr.ect
mappi ng SIHOEEt i BRI LR8N, b B EubAl P SRIL AR IR Sn AL
facilitingsessay e mlatrea mlm@pm@g@ﬁr wgle At aﬂfﬁm}pmmgt{m Bhip pEicess can

Pi pi NG |deN&utBeBithnd ébnsmng @.dmfsmg&t of m{neaslms entlé ﬂffés:glérthd@ g‘aeé}ﬁrtlcular

energency event in a refirier etroc cal aC|I

furt her HRS T Pnr Tt BRI B RGP LRy B ST R E R e
Spons dotatios i afj eabys ev smbnﬂaqsvaig:s tiln ¢heaoveor eft bé fa:mﬂpgﬁéﬂje pfilnagy vadve.

Pi PI NG | DRSm R &5 1§ OFindiaub WENTLOM, LOBREL! burkch @A12RRREY ©f

the present invéntion to row de a met or mappi ng an off-.

pi pi ng sﬁﬂﬁﬁﬁté‘?ﬁhw EME- a refinery or petrochenmical facility. The

of f - si t gepa7pi ng S}ﬂi&rena h REddURES starerel prﬁearsef@fatcmta@ gaogupmg;any B&Fect

whi ch interconr 5 qus opefaeu nl?d uni cl? lcatl acgme o ORELALLN

units, SPUFage” %%“”"& CFF MG TaRT P THE A R & PPKES *EAEH™'S ne

i ncl udesremeq@hmlam pf sheaffi-giteppipins dinel toaiddn thsi lpdlwgombf ee@ptm HoE wdtingyarhut

not |imd.ed 5o, ket iR Péﬁhé{-?%r(p%trgohemfc‘ﬁgwcﬁﬂ)or THheleVi€ a BfHEr Rk for an
val ves, diverter valves, ), .and other piping objects (fitt] nqhe

connect dF@Tac‘i?‘é@nf’%"““Eirséfthg f°§é’ﬁ%"b‘?"§g '@‘%ﬁfﬁ"@f’ t0) em‘?ﬂg"d‘f’%tei"?fﬁﬁ using
substanmecﬁrktemﬁndplpé@b@hltéﬁiﬁm@lhpesng The di stinct substance may
i ncl ude i gas, high pressure steam
wat er, cli;r%JI Fsgjlhﬁl%afdr andfbﬁ/ petrochem cals and the |iKke.
Many of [PMN83e subbftlam@Qﬂ%P%thP nwaﬂémwmhafzmuidasmem e magniae pg off-
their physi ﬁﬁ«kg eraagh Wil “?efﬂleﬁy & ﬂﬂb&&ﬂt@aﬁ%ﬂftﬁt the 1ofﬂ33119 |’p1ﬂ?ﬁge§ﬁtbhﬁ)
or chemce} gertles &e ‘Y# flammabi | it $/% b
Chr oughdideR @B Er Tart @IS o ek s e SFREG YA PR S
t her piqtiengpabiirectstsysiorabe pesnittribiteon| feikiliesgndfhd fikwe Hach hisé ncludes a
operati Whra1) gfggﬁné S ShdrPibiRf ol 05 ﬁ,@ﬁﬁmgrsqt Lmnﬂ;&g't@m e mve§ koL aoe
facilities a eratin 'IL

units facil ty w contaln nmul tltP
of f - si téeﬂafgtprngalyq, yt off valves, dwerter valves, etc ), and other piping objects (fittings,

connectors, vents, drains, sensors, ¢lamps eic.). A distinct substance flows through the
piping. The distinct substance may include but is not limited to natural gas, high pressure
steam, water, crude oil, fresh and foul MEA, petrochemicals and the like. Many of these
substances are inherently hazardous, either due to their physical condition (¢.g., high/low
temperature, high 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.

3



.The off-site piping lines are grouped in one or nore pipebands
traversing the facility. Each pi peband contains one or nore

i ndi vi dual vﬁﬁoo%bs%?zop' ping lines. [0009] The nethod in agcoy ocgk t h
one aspect € present invention includes obtaining at [east one
aerial imge or three dinensional imge of the facility. The inage
may be obtained fromaerial photographs of the facility. It is also
possible to use 3-D | aser scanni ng technology to obtain a
representation of the facility. The at | east one inmage identifies the
appr oxi at 1. f f: e S,
the | oca |o°r#sgg l%ggﬁn%aér%tg Fbr?(a 1@%&%% é‘lj ? ﬁ%gqsn%?rg%;]]&%{hggaogttpt ;E%E}Q
and ot hepipghendeansinscer of G'éf?t'P‘#'V’éP% offFfie Pipingd®8s-f urt her identify the

| ocat i onpoghe)f aci | ihy nk&nddcth RESordefitd WRE Sne 9@6@&& tmay.sseneinea{nbn Grchudes
stations, fences ga es ] | ar es .and ot her grrgﬁl ql{ nd"qlgr krg
associ at REIE At PasEoReRefipl imgee o e%f"ﬂ'«?ﬁsé?{ﬁ 388V %faﬁa "he AR Ty
are i dente bbhiaided Semestrial pladvgyphs if ahes Eciliondt isi gidvi postihle thase 13+ \lasar e

| ocat ed gg,ﬂ,at e%@% .a,gg,dmaﬁbts,pea ﬁgg& tzitfamf%elféaﬁgarm Qﬁresgtfdn@rlmagé

is conte at  eac sel ect road way | nt er secti ons and

ot her | alﬁ@rmek thejaprepimaieslopiong of Gedt et thenat Isast\angi off P BiPeRends dhtst

oneI 01;I f- ISJlsdnGnspbﬁleﬁk{!l (bjbeﬂ&m@l’ urfi _En&b&ﬁdst?rbéH)ﬁQiISTbe tieé hadl other tgh@g'raph.ca:

I NCl udes an | | east. .0 Q. tIOI’]

i ' ¢ yefBiftts, 3 et BFREL OGRS lor@Hls ARy bR Oetd bl pas

Qf t he mlwbahdstiowmfeewscmsaﬂwq pred @ih¢r-°§mpewpi ipldrigndmw@sasmhéedcw@h
he

ets ahempiify. efl'@tﬂnyebm& %@Qsﬁ@ih@@eﬁ:mty ﬁr@‘?dd?xhﬂﬁpagE%c%aMaynﬁl@fse&an
i ntersectjon such ily, accesseg nd v e . b% i

facilityviep %nfﬁ‘é]"y %e ‘t?f‘teé ﬁg&dev@ f:ﬂraé r%‘d“%f""ﬁd’ﬁ ld%'&
i dent i f i @dtelnpbadddi thir. eAch i tiid) beleh e@tiwhyl @ndridetios zeﬂcdsth@fla:tdmdoiden&ﬁeh-e

B1PLNG | efiESodled bR % Al bREarble IR Tnd & sl on Lo ot her

descriptiv escriptiv ormation may include but

is not 1A% ed t oTheaether dusdher éfé’h{dF?r Jogating tand idgniifyings attlenst eriepgpPrRGoRin

It he | ocahd ?Bal:t}t ﬁegﬂbsrbanrw&sls.&msﬁam@eeséﬂtamagr dild SlicRtsF @eGipebhilde, which
ocation o gses .a Y er at or ma

Vbt or | altosaIb oBsiE P BE e PR e RE LR,

i nf or matat @n nearnspatirscotion sﬁcbrthatthe:ynmambe meddily exactased and frdewrdt byofecility

asS0Ci atgrloidhN Al AR RAH GHLALI O hrachih Forllatl P hcAOBcaiERC Badithe SIS

i s assigne a unl que 1 d | er ui ck erence SUC
cut s hee@fmﬁ'ﬁ?s gfeh Péﬁmqf§75’¥°d¥%lﬁ%!i"°éﬁéitﬁed%ﬁﬁf'?'? plthe it Hesh i ﬁ@'tfoadv PYhF’y
[ 0011] ThesdiitiROthférihaB6s OTHA Beripvivie Infoifatidh @& Nincludy Bittis A8t 1ahitd to the

i ncl udeg rm‘gpl nnq lgract eOflzfe c?fl Ehe l_ppl.%%nag t{')c PDC&IIO a%pc %lshnc% ﬁpgstpntcglfpo%ulaqlqge

i s assi gned a uni que rdentifier
(lpl ne i ndharetbrougly, the nedation of thvatlkifﬂﬁtgvatl‘fveolemqr?t@glmﬁgﬁﬁwﬁ\fhefooﬁ#msi te

i pi ng hjdigridy OSakaﬁrﬁaté Yhidie (MBEBY, 1 198Z0F ihRem&idn; Fihé SwRkBhi gnfohﬂﬂlow th
respect .t o ot her cogﬁ)onents cont ai ?ﬁd in the facil |{?thl nc i ng,.but

not | i mi'®sRECtos TBfERatanRd RpiFEnance SHgTate, ARgciatpt;vi &?amf’ AL site
gat es ampdbing s, iEdentutfsyeents a‘ssangiedraesuqui!rdcnﬁm;fbmzmrefekmmfsﬁehsthﬁtehe
pi pi ng 'ch{‘s%eg‘?é’alﬁ'esr?ad% 10%5&8%1 fasiiftfla WihAdnSpBilyaser scanning
t echnol oggl ach val've” an .
0011] The method in accordance with the present invention also includes mapping
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di spl ay the necessary represen
sheet .  particular location of the cut sheet thhm the facility. The system also includes a computer

operating unit for storing the searchable database and retrieving representations and cut
sheets. The computer operating unit and the database may be located at the facility or
remotely located off-site. The system further includes at least one terminal for accessing and
displaying representations and cut sheets retrieved by the computer operating unit. The
terminals permit the facility personnel to access and search the database, The database
permits rapid review of the representation to identify and the display the necessary

representations for a particular line and cut sheet.



:mo 2008/ 033320PCT/ US2007/ 019695 [0015] 1t is another aspect of the
present invention to provide a nethod of isolating an event in a

facility. Jheosv@shemy be an emergency event requiri NGd@iabhr/019695
response or a non-energency event such as a mai ntenance procedure, a

pl anni ng project or a training operation that involves or may inpact
upon an offsite piping band. It is also contenplated that the system
may be used to isolate an event in on-site piping (i.e., piping
within the operating unit) in an operating unit in the facility. The
nmet hod i ngdigpes i dengi Eh(dtmﬂ hdpeotl BE AR ﬁi&sé?.ft h@8Y @0t prbfidd e method of
facility he process, al entLE in e Iocatlon of the event

i ncl udes Igolpting 2P\ AVRY 'Sn‘é B he % f)ta’ﬁ‘ay b A SRFRENBY STy TRquiing cgpid
facil ity respoise ane nen-tmergerey secht isubbrs iafadnteriancd p}emtiurkya plamih®prajetis aof
t he even I |, .C | d [

t he pi petlga'r% aﬂ%atl #faggf] @80]3% %’gg'?irpggécfég’b%l o hogfsg‘% '%etrjl%él o] n'%hah%
event . TiferigRlpEH et theeplommeey bravsed t pehtetameevmemonﬁrte airirer(i.of pipive

of the plnﬁﬁbﬁﬁdopeﬂtﬁg %hft)eiﬂ Rh Bped&tinziuiR in Re BRAIY. 1 THe hIhdd 1ﬁaddc§- ideffiling
based id ation of he search’i s

conduct od IETHER ah s ekt b i iy SRS o fes Bt RS RERRY loreion ol e frent
sheet s f drchdazidenifyinh enppihn gipebandsefi-vitd pibing $ing edhdliahing abd s éahd bpen

t he i dentdehiifitd Q@ntﬂ’? 11NGc8bn Bhﬁ'le RUNE b"?MnetﬂM alﬁﬂ IEQF@S%HQTJ £ seafth

facility upjt_and and based_identifier to 1denti tlon of
(he event® 'dﬁPtH’w“nyplpfwdw%@a'“ﬁhewdwaqtﬁ’em Fheﬁcﬁ‘ﬁ'f%f’agmhése"% The
sol at e bduechdy performbdBeked dumaie ARAkifHAT ofamP O the pRkbdraCoff Bives %nhﬁ le,

descr i pt Farotay g Ell s WG Rl iRA b0 G RRR S iR PN

[ 0017] Theondueied wi@m apyj efldctragioy ds@b@e 9 rrPMe@niahonsomdmctSh@ts for telctt bﬁathe

accorrpanyﬂpn@ malé@%&ﬁss éeﬁrcml@&iseci %%ﬁhﬁkmtoﬁ ARBnESANPiBtRhd, 3k site
aeri al re,tl)) entatf ‘;ati dl ayd lng._a
ing line, a Tact lty umt an and base ldenta er to identify the location of the event.
Finally, the method includes identifying measures to isolate the event.
[0016] These and other aspects of the invention will become apparent when taken in

conjunction with the detailed description and appended drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention will now be described in conjunction with the accompanying

drawings in which:

[0018] Fig. 1 is an example of an aerial representation of a facility illustrating a
( perimeter trace in 2 mapping system according to an embodiment of the present invention;
) [0019] Fig. 2 is an example of a graphical representation of the facility of the Fig. 1
used in accordance with the mapping system according to the present invention;
[0020] Fig. 3 is an example of a representation of an off-site piping line;
[0D21] Fig. 4 is another example of a representation of an off-site piping line having a

particular off-site piping line highlighted;

[0022] Fig. 5 is an example of cut sheet for use in the mapping system in accordance
with the present invention;

[6023] - Fig. 6 is another example of a cut sheet highli;ghting the off-site piping line of
Fig. 4;



sperineter trace in a mappi ng system according to an enbodi ment of the
present invention; [0019]Fig. 2 is an exanple of a graphical

- represent alyigPRoddszipe facility of the Fig. | used in ack@icaiemivws h

t he mappi ng system according to the present invention; [0020]Fig. 3
is an exanple of a representation of an off-site piping line;
[0021]Fig. 4 is another exanple of a representation of an off-site

pi ping line having a particular off-site piping |ine highlighted;
[0022]Fig. 5 is an exanple of cut sheet for use in the mapping system
in accor gapge W t i he isPieiRitation \beihd MBspindd Qsdr| dcorBink S tod gt ffpeersent

exanpl e Ol o ios Hustitgtan el dtcrdfl Wil ' Bl and eTolhiBistd ol héees?

[0025] Fig. 8 is an isometric illustration highlighting an off-site piping line within the

facility; and

[0026] Fig. 9 is an illustration of the emergency isolation and response system of a

menu for selecting off-site piping line based vpon line information;

{6027] Fig. 10 is an illustration of the emergency isolation and response system of a

menu for selecting off-site piping line based upon fatility intersection information;

[0028] Fig. 11 is an illustration of the emergency isolation and response system for
. the intersection selected using the menu in Fig. 10 having cut sheet locations and off-site

C : piping lines highlighted;

[6029] Fig. 12 is another illusiration of Fig. 12 having a particular cut sheet location

highlighted; _

[0030] Fig. 13 is an illustration of the emergency isolation and response system of a

menu for isolating leaks in accordance with the present invention;

[0031] Fig. 14 is an illustration of the Fig. 13 having valves for leak isolation
highlighted;
[0032] Fig. 15 is a schematic diagram of the emergency isolation and response system

in accordance with the present invention;

{0033] Fig. 16 is an illustration depicting the enlargement of a perimeter search;
[0034] Fig. 17 is an illustration depicting a search performed using the system of the
present invention to identify a pipeband;
- [0D35] Fig. 18 is an illustration depicting the information retrieved from the search
C 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 DESCRIFTION 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,
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jFig.-4; WD 2008/ 033320PCT/ US2007/ 019695 [0024]Fig. 7 is an
Il lustration of the mapping system according to the present invention

‘illustrati ' rsection within the facility and th +ﬁ$ﬁ&ﬁﬁﬁ§50f
cut sheets?g)?%%%gyﬁig. 8 is an isonetric i'llustration ﬁ?g igéting
an off-site piping line within the facility; and [0026]Fig. 9 is an

Il lustration of the emergency isolation and response system of a nenu
for selecting off-site piping |line based upon line information;

as illustrated on the display 140 of the monitor 130 of the system 100, the present
invention is not intended to be so limited; rather, it is contemplated that the mapping process
described herein may be used in connection with other facilities, which incorporate off-site
piping, other similar piping systems and other structures over a large surface area. It is also
contemplated that the mapping process described herein and the system described below
maybe used in connection with piping connecting refining facilities with petrochemical
facilities, other pipelines, which may be outside of the facility, as well as, the individual
process units and storage units within the facility. For example, it is contemplated that the
process may be used in pharmaceutical manufacturing facilities, facilities for manufacturing
gases and other pipe based facilities.

C f0039] While facilities may have offsite piping plans and other materials detailing the
layout of the offsite piping within the facility, these plans may be outdated and not easily
accessible. In order to obtain a proper representation for purposes of mapping the facility in
accordance with the present invention, at least one aerial image or 3-D representation is
obtained of the facility and the surrounded area, which provides an accurate and current
representation of the facility, the location of the operating units, storage tanks, off-site piping
systems, building locations and the location of buildings and other structures in the
surrounding community, The identification of units, tanks, systems and buildings in the
facility are necessary to properly map the off-site piping systems and provide easily
identifiable points of reference for refinery personnel. The identification of structures and
roadways in the surrounding community is usefu! in the event that an'emergency event occurs
at the facility, which may require the evacuation of the surrounding community within a
certain radius of the facility. The aerial images or representations should be of sufficient

(. quality and resolution such that the individual operating units, the various structures ar the
facility and the interconnecting pipebands can be readily identified.

[6040] It is preferable that the aerial images of the facility and surrounding
community be digitized such that the images can be stored within a searchable electronic
database. An example of a digital aerial image is illustrated in Fig, 1. The image can be
incorporated into an emergency isolation and response system 100 illustrated below. The use
of an electronic database 120 will permit easy retrieval and access 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.



[0027] Fig. 10 is an illustration of the emergency isolation and
response systemof a nmenu for selecting ?BgégiL¢ plging |l i ne based
.upon facili | ection information; I g. | 07/01 9695
iFIustratigﬁyg?&?ﬁg&energency i sol ati on and response sy§?§ﬂ§{bglgﬁ2
i ntersection selected using the menu in Fig. 10 having cut sheet

| ocations and off-site piping lines highlighted; [0029]Fig. 12 is
another illustration of Fig. 12 having a particular cut sheet

| ocation highlighted; [0030]Fig. 13 is an illustration of the

ener gencypgs$P! at i QRurdRehe’ CRPORRE Rl Ml BOordi P 6 thi rd B
I n accordance with the present invention; 'ﬂ%dg%a%‘l g. i{l s an
i 11 ust r atVeRaFs thenaerigl gnases apgaysed go Jentlrsbuildings arrk opesaffingt yrifn within the
facility, as shown in Figs. 1-4, 9 and 10. Each building and operating unit is identified with
an identifier that is unique for the particular building and/or operating unit. The identifier, for
example, may be the building name or the common identifier for the particular operating unit
(e.g., the “Alky Unit” or the “South Crude Unit"). Storage units are also identified and
assigned an identifier that is unique to each storage unit. The roadways 20 and access routes
within the facility are also identified. A display illustrating roadways is depicted in Figs. 7
and 11-14. The intersections of the roads and access routes are identified. While it is not
necessary, it is preferable that each of the intersections is provided with an identifier that is
C unique to the particular intersection. Intersections that are located in the vicinity of an
operating unit, a storage facility or off-site piping must be identified. The identification of
intersections provides points of reference for communications between facility personnel and
other responding personnel in the event of an emergency or non-emergency event.
[0042]) A plurality of pipebands traverses the facility. Each of the pipebands contains
one or more off-site piping lines, which contain the piping which interconnects the operating
units contained in the facility with other operating units, storage tanks, distribution facilities
and other processing equipment. A representative example of a pipeband is shown in Fipgs. 5
and 6. The pipebands may contain several thousand miles of offsite piping. Each pipeband
10 includes at least one off-site piping line 11. It is possible that a pipeband may contain well
in excess of one hundred fifty (150) separate off-site piping systems. Each off-site piping
line transports a discrete substance in either liquid or gaseous form including but not limited
to hydrogen gases, oxygen, steam, water, crude oil, paraffins, petrochemicals and the like. It
C- is contemplated that any number of off-site piping lines may be contained in a given
pipeband. It is also contemplated that a particular off-site piping line may travel through one
or more pipebands as it traverses the facility. It is important to know the identity of the
discrete substance flowing through the piping lines and the components connecied thereto at
any location within the facility.
[0043] In accordance with the present invention, locators are located throughout the
facility adjacent intersections and at other predetermined locations to provide an
identification to facility personnel, of which off-site piping lines are located at a particular
location. The locators are chosen based upon proximity to intersections, access ways and
other geographically significant identifiers. The locators comprise a cross-sectional

representation of the pipeband at that location.  This cross-sectional representation is
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- hi ghtiighted; [0032]Fig." 15 is a schematic di agram of the energency
I sol ati on and response systemin accordance with the present

‘inventiop;“kﬂg&ﬂhﬁhg. 16 is an illustration depicting tRermenb@ngenent
of a perimeter search; [0034]Fig. 17 is an illustration depicting a

search performed using the systemof the present invention to
identify a pipeband; [0035]Fig. 18 is an illustration depicting the
information retrieved fromthe search performed in Fig. 17; and
[0036] Fig. 19 is a schematic diagram of the enmergency isolation and
I €SPONS epS¥HikCdterred to as a cut sheet 5, as shown for example in Figs. 5 and 6. Each cut sheet

provides a representation of all of the off-site piping lines contained within a particular
pipeband at the location of that particular cut-sheet. The location of each off-site piping line
within the pipeband is illustrated in addition to the relative size of the piping associated with
each off-site piping line. As shown in Figs. 5 and 6, the piping lines 11 have different
diameters. Furthermore, the diameter of a specific piping line may vary. Each off-site piping
line is separately labeled with a unique identifier for identification purposes. The cut sheet 5
also includes a directional indicator 51 such that the facility personnel can properly orient
themselves when viewing the cut sheet and its associated pipeband. Each pipeline in the
- vicinity is labeled with the identification provided on the cut sheet such that the facility
( personnel can readily locate the piping lines 11 in the pipestand. For purposes of
identification, the unique identifier assigned to a particular off-site piping line is consistently
used through out the facility. As such, if a particular off-site piping line traverses multiple
cut sheets, the same identifier will be used to represent that particular off-site piping line on
each cut sheet. The particular location of the off-site piping line and the graphical depiction
of the size of the piping may vary based upon the location of the piping within the pipeband
at the particular location and the size of the piping at that location.
[0044] It is contemplated that the cut sheets 5 may be provided on-site in accordance
with the present invention and may make take one of several forms. The cut-sheet may take
the form of a hard copy, or a hard copy of an electronic drawing. The hard copy may be
focated in an appropriate mounting assembly to permit easy viewing by the facility personnel,
yet be protected from prolonged exposure to the environments, It may also be itluminated for
(* night viewing. The cut sheet can be updated and replaced when necessary (e.g. the pipeband
is modified to remove or add off-site piping lines). It is also contemplated that the cut sheet
may be electronically displayed on a display monitor, which is part of the response system
100. The monitor may be a touch screen that permits access to the cut sheet and the
representations of the off-site piping lines associated with that cut sheet. The monitor may be
connected to a central computer unit 110 containing a database 120. Any updates or
revisions to the cut sheet may be automatically pushed to and displayed at the location
corresponding to the particular cut sheet. With such arrangement, it is contemplated that the
display panel may be interactive such that the facility personnel can identify the particular
substance flowing through the off-site piping, the status of each off-site piping line (ie,
whether or not such piping line is operational or not in use) and the operating units and other

components linked to the specific off-site piping system. It is further contemplated that a
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«in accordance wi th anot her enbodi ment of the present invention.
[0037]In the drawi ngs, |ike reference nunerals indicate corresponding
-parts in tye Pasidsghent figures. DETAI LED DESCRI PTI ON Opdiiiszniisiidos
EMBCDI MENTS [ 0038] The napping of a refinery/petrochenical facility

wi |l now be described in greater detail in connection with the
figures. Wiile the present invention wll be described in connection
with a refinery and/or petrochem cal facility, hereinafter referred
to as a facility, as illustrated on the display 140 of the nonitor
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t hat the mapping ocess descr erel e syst escr
bel ow rrayft?éSSEﬁ’é‘ﬁt Fh?e'bf?ﬁ NisSEn Py WPtf?Pﬂﬁy pﬁrﬁ@nebriﬁwlﬁwﬂmnlqw%@at a bar

faciliti &ﬁiernE)h beqsraﬂaéuem @aioceftﬁﬁl cLﬂ tdcR oot GRRET HACTNG) |p91@5nncMh\th BRY
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and st or RYERIRIS En FREHE fdéip ?Y ) Seam,the bar, porfe o qisplaygthe elevant cx
cont enpl steetd Itihalkso pmeerpw@céﬁst ¢rely pipe lins Eldwitlrin Mpmedlmauab labeled with

manuf act 4 i o;raaeé It | b6 sicacahhﬂ bty DokomrBN A6t BY QARER AN and

ot her pipe based facilitie
. descriptive mformatxon for a specific pipe line 11, The scanned information can be

( transmitted to the user such that the user can view the representation for the pipeline and
notify factory personnel of the appropriate measures.
{0045] Each cut sheet is created by either facility personnel and/or drafispersons who
prepare the diagram of the cut sheet at the particular location of the cut sheet. Facility
personnel then identify each of the individual off-site piping lines at the location of the cut
sheet. If is contemplated 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 contemplated that
the cut sheets may be prepared electronically using CAD based systems or any other system
capable of creating electronic drawings. While paper drawings may be acceptable, an
electronic cut sheet has its advantages. Multiple hard copies can be made, updates can be
easily performed. The electronic versions may be linked to other cut sheets and drawings of
off-site pipe lines, as discussed in greater detail below. Each cut sheet is preferably created
on site and crosschecked for accuracy.

(» [0046] Once the location of cut sheets are identified, the mapping of individual off-
site piping lines can be accomplished. Given the size of refinery and petrochemical facilities,
the number of individual ofi-site piping lines connecting the operating units and the miles of
piping present, the mapping of the individual off-site piping lines can be a complex, labor
intensive and time consuming ﬁrocess, but it is an essential part of maintaining the integrity
and functionality of a functional mapping system. Each off-site piping line is mapped in a
similar manner. A starting point for each off-site piping line is determined. The starting
point may be located at a storage tank, a particular operating unit or other unit. The length of
each off-site piping line is then traversed or walked. Along the length of the line, the
diameter of the piping is tracked, the specific location of every valve, diverter, connection,

other piping objects, and connections to operating units are identified. The location of each
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'[0039]While facilities may have offsite piping plans and ot her
materials detailing the layout of the offsite piping within the
facility, weesesqsws nmay be outdated and not easily aceerssiobznisden
order to obtain a proper representation for purposes of napping the
facility in accordance with the present invention, at |east one
aerial imge or 3-D representation is obtained of the facility and

t he surrounded area, which provides an accurate and current
representation of the facility, the location of the operating units,
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.one or nore off-site piping lines, which contain the piping which

i nterconnects the operating units contained in the facility with

.ot her oper%ﬂgs&gh})s storage tanks, distribution facipdti&s0aR8koes
ot her processing equi pment. A representative exanple of a pipeband is
shown in Figs. 5 and 6. The pi pebands nmay contain several thousand
mles of off-site piping. Each pipeband 10 includes at |east one
off-site piping line 11. It is possible that a pi peband nmay contain

well in excess of one hundred fifty (150) separate off-site piping
SySt emns. o:Eﬂl(iJ]d ?o Ihe:%flz rgsemaﬁ&p gwhéﬁlﬁe&édaélsﬁ%ﬁds yddrs a glt fopred %Qcﬁnel n
adeous torm 1 acl adin ut no ted to

either I|i
gases, xrggéﬁtwrs men e loastedrin ag ppRierristd kem*arpfam ‘i"h%’ adp;@tslptdbm éaﬁrvq:m thf’and
the |ikepiplilz dbfecEOMt BI¥Pdaad 6Fart é]@ettroamqﬁwmeﬁorpfth@aéscmfoﬁ :ﬂym Bgar ih Bes

oar t§ cul Pear s 16 fh 5 Pl SRapne b eterud B ST R 1o

pi pebandsomsnplited riaste tise slechenid aeprbdettgtion tmays bi rrmmrztcam t Vikneweh he
dentit

and the ARbELREHS LEbEy SRR dANSRi Dol Holl bukiito i BhBftel hpfS

facilit yObe‘G(MQFP‘ﬁY Fdedav Ahk eLegeting thﬁé’“'iﬁ?fe%fbw PiRing ARip® ©r clidking ot he

are | ocabi@ﬁhgtcku'&ugmuresmhen faadiplidyt Ebr&EH §eﬁﬁ¢'li]arl lﬁlbﬁhg&fbﬁct @ﬂﬁeaﬁ:@diaécuy
ot her pre eter E]ﬁnEd catl ons to

SRk Bng, S8R R AT P ERviRTnT i e alistev, P SR b e & A

facili ty erso
rticul sspatsctisplanwinfine 146 geydresopandd te gl abietadldd wispnofghoxifsite pipe o

Nt er seClihdNp, GEhHEs HiNRYS lsaﬂgv.aédﬂafhmgwaﬁm qﬁ,_lnhg/ :ﬁe INi hdsCRARbmplex
identifiers. The |lo tor rrF Seﬁ"ﬁ gir oss-secti onal )Féesent ation
of the pFPEBYAtEYEH 3?“"1 g forthe dngangdits. "s?éfti’PP%NFa’F "p?"é@@f?f’é"(?on
i s hereealidew 102 bdincentddbglayasindow id4.sheet 5, as shown for exanple in

955 oM. EAGhC HlecARRR AN ioRrf WENEBEM ¢ %E:'wBP e

of f-site piping |ines containe in a par and
| ocat i onisplptiannand ssaroppe Bistem 119y desarlad in Brrater Getatilbsh’wef %%E:F’iledile$°f*910t e

pi pi ng | inf@mudidn) e falﬂrmt)ppda@:laaa@aﬁ qmbzhi; Hﬁhi‘ tvaict BpeRdfistunRak Qohld6ted
relatlve si ze ofl t%ﬁ: igl asso ﬁ%g ch of f - Etehplﬁ (ﬁ

line. As®shBHYH #gle H“’ WiER @M1 Pr‘@“$ H%‘-‘sa”ii’“ 8T PP At
di anet er wmdirdetly tthrengho pe Operhtmgjmratrmteaph ofhem ¥his anformatipn ps egrehtiah evhemyn
vary. Eaatergénfcy $ebBndRl Reft%odchBE 1F fre™ g,%mi]%! )ecé,tﬂ;meéfetﬁe %&{gexﬁcy% e

identifier Tor identification purpos e cut sheet SO |nc udes

a direct #wrﬂef’ﬁm Estlgy P%Of@eﬂa%" ﬂ‘l‘f%lfly fdsatify asing theycubiiees Apbpit-sitgpiping
proper | ylig t@ﬁ‘éseﬁthlﬁﬂﬁd ehyies pmhe.nl dsy b@ammg uhh_e efcuhresslﬂﬁﬁiedaﬂghé &&nt. With
associat n Eac ine in abel e
the i den 'Rk ?tgoﬁl th%\?/‘?cg tg pgr%m{nﬁecan Eheré ﬁdéagt 1%(s uen ¥ sﬁ 5P ?‘ﬁasurfeacm"lsf Fﬁ/
G;er son netlmderéﬁkcn eladidey td iselatedhet dventpingidatyrrhing ediich loperatinhenifsi gewsarndks,
or purpgaeshRiomtdRNipihk ¢AL] 28 imbR&AURIRIE td M 16E oSSl BRGE: 40nd

particular off-site cons stently used through out the
facilitySverand o m\pg"té’“ﬁ'g[‘r’if"f‘gﬁ'laﬂ S‘BTQI““ P& Py 1ine traverses

mul tipl efo@4d] sheePsferbble, ivamibneémdiendliahd spomeirik lgrapbicalsegiedentatians e e BT

t hat par &&%H},@é th:t:‘ ,'},,L-th #?Qﬂdlé Rfo &H’neﬁs@&‘[lll %g}esé‘gaq%h is !TID&'& ed in Fig.

particul ar Iocatlono site pi % e graphica
depi ct i oh Afameisgmewicaepressaiafinyp Hb‘“ﬁ’éﬁf’ 9 &8y 8based upon the |ocation

of the pnopsﬂl'g Wi t v acobhanw Wﬂbabﬁféﬁedfehﬁod}ﬁfcﬁﬂ auhaﬁrekeaeaivbnﬁmnaﬂﬂsltme
si ze of ‘é rgg)ggn%b tpat Iocat%on g %%ls cont 31
the cut SHEHY {FOEIS R BRI GR-BF 1 P E%E%Fﬁal?{Eé Yt'ﬂa‘Pﬁé’e n
present cleswremit iform ima dambasaR@® Thk elecinmicoftorsgey peraiits feasynascesT g multiple
cut - Sheefaclﬁ@'ype?ﬁkﬁelt %r&%r{@r@fthead%%cqgﬁé'senﬁﬁmﬁ Jaﬁrbg eﬁﬁﬂyupggte@@hen

el ectroni c_draw ng. py | ocat I'n_an appropriate
nount i ngrefleEfppstotee pidling prp@gégwewewrﬁfgmw whee opereting wts ﬁ@r@é’ﬁﬁ@}a‘
yet be prGbeepeRatidnbl NFRHHRHAGEH: aXRAptNEnfobmitA reRH 16 B BlvEerstip, thAY
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» [ 0045] Each cut sheet is created by either facility personnel and/or
draft spersons who prepare the diagramof the cut sheet at the

-par ti cul ar wigoRadhmaseeof the cut sheet. Facility personnebct/bs007/019695
identify each of the individual off-site piping lines at the |ocation
of the cut sheet. It is contenplated that the cut sheets may be
created using any one of several known techni ques. The cut sheet may
be prepared as a paper drawing. It is also contenplated that the cut
sheets may be prepared el ectronically using CAD based systens or any
ot her systiemmeapaidigsdoin e diat icagbebady npditegl  gidawadg savailibld ¢o pHpleeility
drawi ngs é,ersc\{wﬁﬁ&%ﬁ&ttﬂg’ dﬁgnﬁaﬁ'mﬁ la@zﬁfaﬁlgru) Gad g% pél@@l%l hAaSirichSand accurate.

advant ag har opl es can dates can be easily
per f or neehddimealb*la é'@,ft PJGPFFQ!"Q/EF%Q) fan hgashe “Iaf‘srﬂ’égﬁf’ {0 thet EFssHY EMEFRERRYS

and dr awrﬁgélsgﬁnaﬁﬁéeh%i GelbRifel | ih nﬁ&su&%uﬁhlr@c U&ﬁﬁhdnilty’l igrwat entdgkaiie
bel ow. Eac cut sheet s prefer on te and cr hecked

te
for accuryEpn ‘["562'8]"&‘15% St'ﬁ‘é’a‘it tq)('c?ﬁe"é? && freseﬁg Pe™ rFlgasegg%ﬂs “fied,
t he nmappif@gipf indid eapadserahtfons shd eupitpetngrd pm@abéyamcbeieaomerﬁpﬁmlsﬂb@d

Gven the si aBlRE @p ﬁ{é Hﬁae/as@re&i &?&59&%{&1%'0“ f 1 rlumbueaf Fsaﬁetwgrrbﬁ{e

of |nd|V| plng fnes connect’i ng perafting units
and t he #Mabﬁgc gfay e gE#g qﬂrf@é@rﬂmﬂtﬂr{@e idepifisidge eﬂemﬂa@ Eﬁﬁfeﬁ“ﬁf dffiy(as shown
off-site uDkéAI'dﬂgwianSWSA!Qf’:Iﬁ ﬁa@.urazpqrmldemmsb akg@rbel slaarenai mediadiete inafeial to

consum n C | n ntia ar i
R R R S et
-f - Si t e igerpactign td identify lln@myéduﬁsheeéﬁ lg¢amdllmthemn@rofﬂﬁ igterspetionglt halset
Lor | eac[] cgﬁtgr{]ﬁhﬁe@ %I"Q't %Qﬁ'g{abés@%a‘y%e g&%@léﬁ})dﬁ@(ﬂupo;h& Sk bf tﬂtlhi%)duﬂﬁ thewEa
e located at” a_stor artjcul ar oper unit.Qqr 0
ori ¢ O3 Bttt v vase o rBnmliiy of prBicaet AR 58 SBeghy
wal ked. Alagng iddnefibdniytidaled cdrm;ilataﬂhattlﬁrﬁwdu@.mp'rﬁisentaiont ey pe piandcd ®©
tracked, J h aﬁ:%%cula? 1:%95@“39% p;r%o%je}it val ve, diverter, connection,
S )

ot her pipi n conne ns"to operating uni ts are
i dentifi éQjJSZTI'he | JoacEordanse vétthe progent Wé@‘!‘mt tecasRhabia dapbateel 28 fpimeg

passes i g §lisRall ghenét 4d @;ﬂergu&ww&dah %nd RisponaBbysiin 100 FRNBEFLME AN

of each off-site n e Is created e re tation

b Cront dhe PReam ROt RRYE ST SO WhiR PRES SEOHT AT aRe
nmay be drapomipily fidendfy facdiny eqhiphent.tunitn andhpiping Ugken thatmpp bt dibpasted in the
conput er cw?f[nt 8% L}? Em@r@%o E@tt ﬁrhféﬁ\éh&l?s wﬁ‘ﬁﬁ ltl{e' 5fYSIR',ex§ ?ﬂE @%temy mﬁ:l’a@t@% a

hand drawn | nage o el ectroni cal
Lransf or PEHAAPIEEFBE G HE hera%raﬂafslémleééo weptherarelaied 6mefge"°les (e,

cont enpl Foesh, Wid, 1HghMingl eahddor mfm@nmrfdegjreamﬂsmaﬁ&g&em di@oxdinlatesisl
using a porta ute or_ot ropriate device to c
epr esen@"éﬁ i°dﬁfa'6fl(i? R&" %f}"res’lsf’ éa'écg tF Ty se?&srgﬁlﬁ‘@% 2! V% 0?‘{'%3

<;>art i cul smeggthicysirglatiqn qmdrrgsﬁonwesystm 180 et%qc@fﬁPftcer“eﬁr s present F‘Uﬁ“tt‘j’ﬁ ig 9
of f - si t e sphipehitieredide BR §ﬁl@rn%9deti No Gadel@laftBasR8pchdOio MAGELRY dvBifls. This
representation is created by hand r usgﬁg {1 :E%roferl at e e%ggt onl c
devi ce, &SBFHGCHRL LB Y] rﬁ’ﬁ&?"'ﬂ’é fsglatsy  @prUPURY BELA

and cut spesing usit &b mo tdeaitatspiiofe efc2 Fusthdrinotel tie do&ﬂiohlof;hepﬁicstepmeig

may nhavi at [0, )
e oot P EONE Dbl B i L SRR ALILIOM A it BERLE 1BeHER
| engt h othetfrailityfapnd slil”rcéméiﬂslaﬁ'@s lﬁl?feumb@!sg:} Mpllﬁa@easwtsméwewﬁom 0
lt he flr a‘t’\‘REles?If')fs‘a?ett)l' YerRhetbth rcﬁ&@faﬁiﬂ%&s@ﬁneﬂ afmh@aﬁrduxdlageorﬁﬁ&u@at ely
ocate e 0

site i n and ects with respect to,
its surr &Pk ngs. ‘%E'SBPR"@ gé:r‘%so ﬁg‘ f?eﬁ yc’ﬁ‘?laté reSBRISE FBIE™ Phe
parti cul adscoﬁiahces’webtthd: :preaemesssemﬁon Tivdudpe pis elenednidalie nscardiprbic dajabaeel 20

Of - S1 L€ liRL Bhreb 15, Bitn b BRALARIALSr %aﬁmﬁs TP R ik c ot

l'i nki ng 3 87T " Sheet § "W an VI
off-site lq@stmmgtew:nésl30@&9@&%&%&%9@@&9 th Forsi?lttfe' cpnemf-ng upijt Jd0 jagd the
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ror Itnked to the representation. Wien viewed as a hard copy or paper
representation, the information may be | ocated in an appropriate key
.directly mo%ﬂﬂgkﬁgent the valve or other piping objecigrrisdodzessase
of an electronic representation, the description nay appear in a
separate w ndow 143 on the di spI ay, as shown, for exanple in Figs.
1-14 and 16-18. It is also contenplated that the electronic
representation may be interactive. Wth such an arrangenent, the
person view ng the representation may nove a cursor to a particular

p| p| ng QZEJ‘ B8 19, dlrﬁm @e\gn%ndguv ,ﬁgylbeldgg@y Béhrkfted Cigr ger unin 1ldeas a

ect or clickin
d| spI ay SFE(B‘F]a'?‘I‘Pe‘-‘YﬂS’F‘t FEsfsr i P%EHB{%%IE;IS@?& 8%}5‘ %"F‘?ﬁ“"%ﬁﬂ@? ti"‘Bu%la‘(’ge(abn
t he pi plm@,vgabb.eahemxtaMe esnoactjoacesit aswi videpovate h@Wdlks(b’IPai) 1 Gps §1PRYW1
inFig e 9%&951} éﬁetdbﬂc BN
det ai | ed“ﬁgé r% rﬁ’? %oﬁaﬁs’)‘éﬁﬁj@%rﬂ]@%ﬂ@%gggh %E Lay i A
pr ovi dedIG\ﬂhéMiﬂt WGSWEW@WQFW tﬂ’ée PsFﬁﬁéafliccﬁﬁs‘h%S)@T?FPp} 16 the terminals
confi 139 u 8{%' ?;ﬂrch g&iﬁ'ﬂ.rtal asel; ndcdﬁi%é: R Irﬁﬁrﬁtuﬁwfﬂo fn Tgkb‘aclfaieﬂ éegingrd drsarciotwpotient s
may be displayed in a ndow, 14 cent. di
[ 0048] THP%°ho‘i§§F8’P |d}‘.?ﬂa¥ew%hr‘?f‘g?prlrﬂ’t F%’ tg ¢ MSniet | 1%8 )éf‘ét\éne{a qg\geéegl} Tt he
enmer gengyinaspliaplhpwirdne e sjsplageacsiysmeges Imhoﬁegtﬁlsb'é:oﬁchﬁnﬁlﬁé’a%gﬁ of
det ai | te)tﬁé ?V"nn}édcﬂ%r&ih% dﬁﬁéﬁ"@s@h@@n 'ir{"'f*'@§ B4, ig0dhd 10N @ui debts 5tk shown ln

personn can % entif h Per atl I’l uni.ts q.h conne 55
f parti cEigars @‘fdf 6)s jap@ SPFGHi ViRV ﬁaﬁéh"%i”cﬁ‘gﬁf'f {&1) pithE PrMARST

| nﬁed ﬁdﬂ}lh&b ﬁdl rc@:i:mswaphghmdven @efirbsynthionUghshawn GreeatipieginUfig.t9. t Bhe
eac ot her IS I Nn roation e
ovent _octl ot e ert e et 8 d G RRA ikl e b SRREAD Mk o REA
det er m ned be displajak bt shoympem@nhét 7,03nl 4} sderap igday { Peﬁ@ltﬁ'@c te T ut

sheets anfl.Ofifieftel BesdesElocn ,sa%ﬁetére pAQﬁﬁﬁﬁ:ﬂ&d QﬂﬁlowWﬂB @Fbvmiepamﬂﬂﬁon
oper atin units, etc. are

[
i nf or mat ©@n,ling |g¥mpr SRbsiange, 5@%‘89%‘1 ‘"g(’é:‘i‘fatﬂcﬁ'e ﬁtci)d%] 'tmgft% W?lecf?d ut ehest
measur esvamgplphﬁlemderttnﬁ&mmmpmm:r itlatrthd @mipsiek ap@atirtgemévléﬂt!mhthel database
det er m nﬁq Cbh'e Igga% z;tltptgfag' lm:} (ﬁ‘ elﬁgtg%'qg&tetdqué the%llt?ttﬂ%acmla puﬁio&é
pi pi ng | d8%3 npact ed rd mnimze the_overall ac
t he evermsaauqdrelcvm PUMPEEt Aorﬁdltqﬁ‘éntfba@i-w sanpated CBRIPHNELIG 710 a& ﬁﬂﬁ%ﬁ"t y.

[ 0049] Prglpgrablite vd r‘éﬁw@élm&b@ Relictadaglek S:DﬂBidkuﬁ iigthaehirt af a failure of the

representations of the o i nes, are prepai e
two di neﬂﬁ"(ﬁhé?f“et“blﬁf"’ég%?hﬂéet fa‘é'b‘l Y SJQ'I Bﬁlfq’lprce?f“ BET BPEgE uﬁ'tag) 13%;%%&@4
i sonetriw tneewnqﬁmntoaéramrg wrdt 170 thsugtathe WAN 16D s ﬁow@ GJOB!E] IR In Ofdef to
accor da”e%%ur‘é“sgﬁe %E?r tgr it %dccﬁ@ﬁﬂﬁétéﬂi‘iﬂh OlirditB® nh S SH  fadilky §RREsbAHR1 withe

two di mension metric representations and the cu,t sheets. are
(;e)r ef er ablaye i mﬂefbfﬁ@dnqdrhfye"lné/@f FOHACE TEPEESARTRIPNG ‘d’ét‘%ﬁﬁ%ﬁ‘s@ 1ipygees FRpraine

lectr On\bﬁhlﬁtﬂfy@g@mpeﬂilmbﬂﬁr SREYofARCHEBmB Willtibid holpatdest tp the system,

I
5;32? 2 Sem'élh hlﬁ) a?rm:t téﬁe Uﬁgrs t% sef‘aﬁéhr Pe%r}ge%r Iaﬁcp Fe%?e@«n&%r{ngp& Eﬁr?xop&aﬁéesthé y

per f or meshmewt B sygenaktlrig prafraldy dinkeddpeither |51ﬁ*faills B rﬁhfﬂbﬁétF'aﬁﬂ fym4nd

Furthernproe kb %s%%se féyREﬁaéﬁesubﬁlftm iRk 6btafnd flof e rsg»stemneo shi po
th e su bst a% d

t I
av/ai | 2bl Esudigiemiraied tioitgrsp S GHER 1EERY PHUBED U B IRArE Sems 160
avai | abl @ gt legpaﬁ‘idn' rfltyddﬂﬁg Sy)slfﬁhei etc9, whick eat beangtd d¢ pudixk ¢he extent of debris
Addi ti etron|C| e e
s o Shrstiat BURRE DY 10k SiobdRACRe SO 08 F Illdtndy SRR, ke

necessar nse/managenent 5) surroun Lng
communi t Yhis nnfbhmatlevemy phded ite tbm BYStRIN AP G guehiothati A Se5Py BOTRSICI®E Phy
an event (&ng.q fire, explosion; release of gas).

[0054] The operation of the emergency isolation and response system in accordance

with the present invention will now be described in greater detail in connection with several
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. [0051] The representations and cut sheets are preferably included in a
sear chabl e dat abase 120. The dat abase is searchabl e based upon any
nunber of RRYABIRER- The database may be searched basefcHe@BoRw1bdose
identifier toidentify a particular |line, as shown in search w ndow
142 in Figure 2. The database nmay be searched by discrete material to
identify those lines containing the discrete substance. The database
may be searched by intersection to identify lines and cut sheets

| ocated in the vicinity of the intersection. It is also contenplated

that the a £a'EARRNEASCH QB BvepARbciAEd whﬁalmama
such tha?xt%g}tpfbgl ﬁﬁé@gé\’segggfat ed WIFh or ndeébnt evres m n

Si
 Darti cur apariFyR BRIt PRRE B PRI Pt Peram el B P ooty B 2
cont enpl aJeE)(ic&el%ﬁhels?si&ru i100J ai'heheafces ssatchtfbrohs appegprive lme asichent th@everal

identify a parti cﬂgl ar uld{}% R ild A e Qﬂe g@duwlgghﬁﬁé wHi@Om&y in@ludc a

accor dant¥8" W FHMHNE PFesent | nventi on sear chabl e dat abase
f or ms andésofimipnadf per distgfct snbstaves g@'ﬁé‘ped gisrein; o m‘ms%&bﬁﬁ‘f&@rs‘gfsﬁ‘ém

100 for ugecefiod {tar Ih@@éalclowcutmét meaency i sol ation and response
systemis interactive (e ermis f Cl perspnne 0, PLOORLL Y.
identifyl®Padility %&Eﬁrﬁh‘s’m‘z’ﬁ) Her &ney fef) ‘%B g% E’ed t[?]% SeT IS

i npact edprbﬁbnieh&v:ﬂ'v&mﬁenﬁf slﬁWndﬂﬂgenmysemleMuqdowm‘@h Wbcruths uamﬂmrqws the
of f-site, ier gsso¥? eﬁ%i&rthé gprﬁ&;lﬁ' cgﬁgteopt E;lf)%'hh@ thd Ebfégen%\'léﬁ SMhatRh L

i ncl ude 151 ar € no to weat ener genci es %@ g h
Ceoods displelyed] ingismion gvindowyr iHel 38, Shewik i Fignls) The jrersesentation Fclugdessthg
| ease Qf:aﬂoaXépr.Hﬁg%jsa{s #i‘nbl&:ohﬁbcﬁ@:’lsadlﬂchsicﬁrarddpﬁaﬂgwf @btems.edp aseparbts

and ot her ener genc bj t| ve.Qf t enc

i sol ati oW INdAY d@sﬁ%ﬁg @Y eai"ﬁarl%%)d] tﬁ cco(‘)*?m h"gce'"mtl %‘ﬁfer%p&e?sﬁgnlm '
i nvent i odispiscetlo(i} liga |nt:mba‘n(1i)yllrree¢¢a@&3tmtme(llt)l mﬂﬁered'efh lipg oy gRraReTalor
respond {\\9}1%6}99% Wcfod€ Fgle%antmhﬁctrj%%étioﬁj‘ ah®) RSVt cut Sebts iideditifiers.

personne Isolate a particula he facili
operat i ng }Wﬂhlghteét"ée i & iciHgtegfed 15 Fign it fy Iftg‘f Esér %‘T"é"'s t%—‘“iﬁﬁpﬁ"é‘frpﬁff’ L&éhtf% of
i sol at i ofheQdaki R WSt casii ;ﬂfﬁe Bh Bleﬁﬁgorﬁ@mhdcef sidbe sprrddim et daktdn ofitholeak,pe

event, ich.c |f| thel Mfrated in
faci || tyShond SHEohan egsﬁr“’é"azb‘? FRAnSTRER Ei‘r‘lo%dﬁ??’?%nbm ed o

syst em naeugeiola theelegiec é“érsawyesw e@yepend thet eqrtiery op thst weRack B’Gﬁ PRty

per Sonnein ﬁ‘l%tédhgn e BQHIQ?'IQQ SO InYFigl 98 SRLEAhad RRYRsdr l’baﬁlrﬁﬁf}’ the
and 19, e energency i so

% on and, rﬁs Qni 2. ﬁ]st em | 9%1 nce .
with t he““;?f’%é'é’rfﬂc‘l"ﬁ(\?éﬁﬂ"ﬁh" EFRP&‘%%“*‘E? T8 c&%ﬁr‘f“"y & c'i‘?é%ﬁ

dat abasewd®@ th&e ehanbalyocinectheovalwes tth isolae ithealehle dormalserconIp@P’atEﬂ rthpat
uni t 11061 c-:mj%:csxgnttr%m &aQ'nObé E%v%gsanﬁt]nlkgdﬁ% t}%n%s{eﬁlr %d‘@ﬁchlégt the systen\}\D

operatively connected to uter operati n% unit 110 and t
008/ ossmybam@mowcelisge%ataé eab%@*“l’z‘@“’e?h uel PRiaFFAPECTEDE TRy 8

PI r fect | Yoz mﬁ;@.ﬁ ad .{e@asadwvawaér valles @8 |aatell gzﬁtﬁaltmfewﬁ]em

refera the termnals are connected, t a
web br ow@érks 6lor ot haE RIS WHALRE &Y Sélﬁ}c’:’hasaté g:::lc{"; % }q]nge‘t Mﬁg%
net wor k (3¢PbF clisils ofes valveo e repredeintgtion] @n b twpdatesk taicharize t@s@twsf the wpiye
conmmuni ¢ ﬁBr% a&l Qﬁugtr?& tf"bn‘% g@lo@éoe&sﬂgﬁ W@fug ce(n“w %e&@%:re&"tﬁé’bl&ﬁﬂ% values in
arrangenents, e

users_can access t he, system 100 fromtf Boriti
t er m nal Ssﬁwa“Ea’@PP i8¢ AYNSUININEI0RIRT | [ Rme SITSHIANGSS: fuvelke MRy teifor it s

associ at Redatk@wnaml Lkalty 2dhe lsﬁlrilﬂhﬁ(fidlw pbietiBl G mewsbiath s@kayto tiEhelve. It
di splay 140 of the non is divided.in iFRry
di s pI ay I5 %{bwcisiiry&f)é elnﬁﬁy seg%}danafl a!lvr?% @gc are %gﬁgs\rﬂﬁj toatgcﬁﬁt? thrA) edld. | TR
schemat i eser eEgesngé thetseatisaaf the v;lwawdméle#t? Ftﬂﬂ% atfhilire of it b&@a‘!mowli‘ fre

Figs. 2- ?ﬂﬂ ﬁ)As &Hkn%hf-‘rﬂgt 83, tnc(i@Sr AR @A sblgctlﬁkngg sea&hameld&& l423tﬂ£l
street V|e as shown in- 7 and 11-14

he t%% tréar q )r?vg yThe
wi ndow 1=EEordsry dieliss i ﬁFIg‘ﬁy evé'l iy é‘b"F’e%‘Eﬁ? ti°oﬁ’§" g
exanpl e fdprdsbfatiod. is Tt@ rsfah&d of ilthdiatd Mpsasadinatdlando barldsel adselgt ¢
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I-[0054] The operation of the enmergency isolation and response systemin
accordance wth the present invention will now be described in

greater dewgmé@:‘%nnecti on with several exanples. | npdhgs60/@dsoPf
the occurrence of an emergency event associated with a leak in a

particular off-site piping line, the appropriate plant personnel
(hereinafter referred to as a user) access the system 100. The user
can search for the appropriate Iine using one of several search
parameters including the Iine number, the particular |ine name (which

may incl yde 8ilde sk eidd®y Pbadkhp \Q.lV%tlé I’zhcino'ﬁ'lébﬁcaﬂﬁﬁreﬁﬁfbt ﬁbzﬁ&ﬁb prlmary
therein), the intersecti,on nunber of the inter agt i e&l
or a cut Vélﬁéétddﬁ‘ﬁﬁﬂé’rpem['%?)@]sﬁt%@ﬁ‘?’ hikilanhi l?y% £ lg' r}{ n]g fifissres oF
wi |1 nowphHigagestves et thd keonder val'&spheseévﬁsenbwbetdlspdayn@m;!lffghmwnlorsmr
Fig. 2 ntd-n% ?l{ ﬁig %é}lgi?\é\{'[ t]ozh‘? tmgmﬁ??ﬁrgﬁ?l gﬁ@&ec@ﬁﬁaﬁg §al{'c@e ’I‘hg%ﬁbiaif hfal also
associ at e Icu

r epr esenthighlight tegse ﬂlh@?c impapfed by thyiisplatiay EEPCF r ‘ﬂ?‘!?b F'H‘}/ an ?RH@W mepguresian
shown i npEitgken 3o diWRR suBPY TRNbRL i tol A6therd@Smiiiinl @mdhicasn opa‘ratmh if g

obj ects and connectigns and .associated facility syste

separ at e “RFATEW 143" PRIOPHE |5'I"‘ah5f1 BP AAUES © "f\;lée ?‘%‘F'l g\?\fvﬁbdnfaa}m of an

i nf or mat ioperatirgd @i orgtot roinfrhiee damageits otfies pirdreechjects Yithinrtke partiddar offdite)

l'ine des dr%t E'oréc%;dcb%tﬁ%ﬁéﬂegr (iv) line owner or operator (whi ch
I'n re

may al so evant contact informti on(% and é rel evant cht
ﬁqeet s | dURT] fi er oA sperph yhlgiRgeeaifssitn giPg ling desgriptipp il goy pepdeseribg
f. the ugge falén@ywscr&&ﬁcla:ﬁw ﬁnﬂkﬁm thel paghiaplincOferdtivier, Ibeahayhhﬁ/tliséis::relan

P2 oan sttt A0 e T Sodh dr e BRALAE MHicCusePtBld @ Ruf hobd Corleiies

as shown®Y en determ ne Ves
must be opemataenh ligh oﬁhdvemumhsrsu with sdescription PEHR lingiiee ﬁé@éﬁs@hﬁfwwv gpvieg

and the wéﬂl.rgﬁg}pfemt hemb TH&ﬁC&oanl Reeca’ @6 Nk AhhduaiRl o IQQ $, he::odlpa@b@y of
141, as shomm

e user can.n t ne ary
facility f}lé'i’%tl?ﬁﬁ'éf! e e H’ﬁ?ﬂf&bﬂaf%ff"é“?'b‘éﬁ?%e%?‘ﬁ'f‘F‘gh 'ﬁé‘é%‘ﬁ%%w Viihdn
fﬁCI : [ tiop@mﬁmmﬂa uss0 chil higmlghtrmﬂmiah}eyl lokeoigentifiee tv disylag tllmcorsae;bcmtlmg
the | ea al so.sonteppl a 0 e
provi ded " 3‘:?“% ced 101 he@ysb@%‘%% Eosuﬁdc%&% H%P# ﬁ%ga g{?gc? e%ﬁs%%g?cg't %‘F
can aut omstapet toyreyjide slisting REpatentiakafrile pikg Nnss. Bsgd npavibainfumgiionethe

;Nﬁul d ]Petukb?%faﬂhum ns&mgaﬁtﬁmeﬁt&%yﬁmbmn@rpm@ N8, @hich romatdeanwlctrbl n
e sare

IS ipteracti t he
facility p%:g gﬁﬁg} fgfjf fyf@;rspﬂ 'ug@f“ tg? llgrrgsﬁl]a éls%fcalér%réﬂvAzhe rfq{ggentanons
I epr esentat digmayc snthioeprinpata tdisghlaly ovioan g él.t hies desatibegl abiove, ke vepresentdtioom

an open ﬂ%ﬁl‘d&% ltbgati%n Cclf%le‘gal%g S&lbérﬁ:pss c;meétl&ﬂ ndng %tl‘rﬁ? %“tlé) oﬁjh’ft@ f tIn El he

closure o ues In systematic tIme consunm ng manner.
@oma ci r EepBicaindew 143v%ﬂ (e disalpy o2y ﬂ‘(ﬁrf"\]?w'ﬂg infgrmation ’%ﬂ‘ﬁl g the E’ﬁf Bty
one suchisplB&dd: {iakhd mdnybeaqrpmhcr@am Mo dRkiet;ivtiaesendror bitgatvatwe.
It ist heq?vnﬁtce gxfgts i ermfj g_)rl;lt I fd}ll_f_lv e ndg rXaectCJnV s%dms\Mif (Ehh Hef knov*rs th'x;|

necessary user can ge t he St at us
val ve t oapmmlmaﬁceloeqnpherf tlae feak,l the aseprcan highlight 4he eﬁrrtwl@r‘mrw tohroduge &ny

peri met ety 1asd HRQWAhE Rakbsh thdndbe dofind$ Fnrthg a.anﬁehsacﬁﬁéd%s&vew ng sear ch
w ndow 142 that secondary_val ves be di al so p

TR i ey
i dent i fy[808%k i ary A &FarehUtilging 3 gy shesd e&f' nwills“c’t"ﬁ desgriheds “Bl'ty
i 'l ustr apérsdrnel meg provédeythy akarogith the bmqob Odemdifitroaskddtatt with heparticular cut

sheet. The user can then search for the cut sheet whereby the particular cut sheet is
displayed, a shown 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 line on the cut sheet or enter the line 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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. I eak. Since the secondary or back-up valve is in another |ocation
remote fromthe primary valve, additional operating units, etc may be
i npacted hy, tzﬁ(ﬁzm?ﬁ'iﬁ Of. To differentiate the prinary pealpsgsrhoisass
the secondary valves, the valves may be displayed in different colors
or other suitable |dent|f|er to distinguish primary and secondary
val ves. The display may al so highlight those units inpacted by the
i sol ati on procedure such that appropriate neasures can be taken to
divert supply fromone |line to another to mai ntain continuous

oper ati OET( REuALRRES FhidddikN theOlset B AP QPG ahe Flllity gavsmnsEasuthes
can be taken to avoid fajlure of an DB@W@*‘%&% unit or to mnimze

danage t BPRSPRIBEE RFASHIRR AYTRE PESRAPHP K icular off-site piping
lines or jmdppcent Asqardhgutllizings. st @B Trtdhsesdiam Eenificr Wik ney badessfibedsid e
pi ping line.descriptiagn } % neefag@mnel
may not RAGHCT RS aart | cu\ll*l!%t!r= k?“%ep%g ?llil}é?ﬁpan %gén@i%\%é\?v % e

di scr et e withizhe amneularr pipebandt dicthe lingfr @Rm"eérth?'ﬁ@ | ffh*é fasilite Pefm—?ﬁh gay
using a BwvidBQW%ES%tﬁ%lMg sH&Ynéﬂm 8 fhe antbrs&ckio idehiife oBUﬂﬁeg@gmpmb a
descri ption I i ne, di stinct_subs ilani% nt]._fl ovxé ng,d r])eruesgmnomgh
etc. The‘dﬁﬁ’l'ﬁerdb%assﬂ’@éﬂt ‘1"56“?’% upits. (SEQEERPRLY PRMUECE. ©8 20 B poses
of il| uskveat & aembhcofsisegirfounding crenmuhimichlld io @niendnd tonthe fa&ﬂtmaﬁhebéewm
om tted tomd efow%%%@ar bl sga%%a@po am,g%%agandmmwm ihhe

desired l'inei corres on Iﬂ'? g(fesentatlo
gﬁ Wi ndowrate1wingpws Ili’f%erﬂlﬁdm"od"éf'l“s@‘”b’e}‘\‘ o rilustated R A% 40w o BEROFR &
bst anCaluTs@atiah@he §Rcidic libcatibrgemitiep bif@tiiatial hafiees bmitepifpe the mesy 147.
Based up orrratlo SQL:Can; fy
certain f;pegi tog {Ele &S?ﬂrgc %hthgﬁ'\t Vﬁ & Lsi %31 n qde%gg%ct???fﬁg%h@%\%ﬁg@g by
t he faci kdptegentaiondn rvethVFrl@lrn Upen IS?lsqmng’f atyeetioyipe intergaetip tfp @pEPiena

repr esen{ aldQRRich0ss fk SiRtefctidn 'Tsh:ﬁSpﬂ)Jyhm.-sy smmnamgywnd'm ﬂeﬂaﬂeselﬁﬂlon
descri bed "above, the representati o I udes the_l| o do{% o;he L o

val ves,  Hep@iedheslonioR s BACSHEETS rasp-? MRdn Etﬁ

separat e ﬂwh ruiau@&ﬁe p@ticilirepipkbsil. aypca:nea;tnfxmﬂrb (pbﬂmuw:nlgpahnﬁcb ﬁhm{splcmn
relati ng ée 1;he ¥ llszv.'anfj Elﬁ%ﬂ?&? u)seIJ daﬂ%éﬁ%ﬁ%@( seIe(:i fhé th' dA€et marker
descrlptlon (1||| df ne owner or operator; (v)

r el evant displeyedh@wat kighliebting for éil@kmgaﬁﬁl ths markstnwsy shogmnieckigdo)s s Pirs the | £

t he user gﬂ?%tet lhﬁ]tﬁﬁpﬁﬁ?ﬁlﬁf&i With foea:tut §HetOth tﬁd’lﬁafcﬁaﬁndow’lﬂmis @en Qidsplay
hi ghl i ght the parti cgi 6r ea.,to Ero uce tanc enl.ar gé:llsv1| e, {Qg tLe clg
can t hen“’&e"eﬁﬁfﬁ%lcﬁfe °fh DREF T RREPPIAE OFfrsie PRIDS, IS s fghdrA e dl €
utili zi ngheat, atishoshde Fig. dethe mfdr ean eifhet hnghivghbéledaeswulabw asTdhowh dcFigi Gy
per sonnel. g o @4iife beiSnath bl oS ol it LARRK &8 vdpaRpAle

wth a ar |cu ar cut e user can then search fo

@ heet wh emmy-aieh'eﬂcpiasrpé% (Thegrling gprasprigtion;can o8 be fisalyeds "“%ﬁ'@\%ﬁ 7 ﬁ'gFi| 3.
From trhe yedH canh@ieh ,notifie thes Bkl Redsitipt iof fhd Bpprbgteunt infehsires odndt Sieps

particular off- SLtF eDthE’# | ine. The user may either highlight the

desired GFEEEVIRIPIS he piping line on the cut sheet or enter

the I'i ne[0ugent i i eFhetandrpepioy ilgphation apdrrespetseatysismpl Myin Foqerdancg Wb HiS

in Fig. greséme?n\’éﬁl%n hCAY atléaehﬂ: ﬁs@& lid ﬁlﬁﬁhéﬂi%m"‘eﬂ@ﬁ%ﬁfmﬁ bﬂﬂé]ﬂﬁeﬂ’bh&ieteﬂrhs
illustrating a_ particular of -sHegSg g(bllne ‘ﬁser can th

notify tReowndgFigst | apb i &oRprenxagples iR ﬁ%ﬁ%‘"f?é%?s PRSTETRG" St % 5'“
necessar Ye.f. 03p11$,oirra; ecpﬂditﬁml endic efef) 58 seakdlityuit inayZiengessay te dtentify
i ntersect,i on Al e | \/ e
when 1 ho ORE piERES bipinedinghigeeied Sl S88F plrdfitler, Dbl bl 3rdRanciehis
fam | i ar imegeh as Iabovpam iFégu| hrordﬁqﬂebaﬁa r@rrre%enfetwn RE dhec SRR Hroainppial dien.

The facil, %ﬁrb{xuﬁ%{esfa@ﬂ%h SBYhePEvRN. dernt NRerUSAY citlic irdlay rddBe305 bF emtr tRME
or the intersection identifier or, ot her geogsgphi e dentifi gwﬁgc ch as

adj acent appse¥RetefadivTof the seeuplyRSpmEEn 28 I F Ndr Te Mg soB “%n
t he eventy dmdERWRKh efilaidle tieUfabaliared, kg siovminriig. ylecamesnlargeamepeasemtmo
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. [ 0060] The energency isolation and response system 100 i n accordance
with the present invention may al so be used to highlight an area

W thin a paifi.giilsgererimeter, as shown in Figs. 1 and g&rydagr019695
exanpl e, inresponse to the occurrence of an energency event (e.g.,
spill, fire, explosion, toxic event) within the facility it nay be
necessary to identify those of f-site piping lines located within a
safety perineter. The user can retrieve an aerial imge, as shown in
Fig. 1, or large scale representation of the facility to pinpoint the

appr oxi maf & {dgﬁ’tﬁ‘fek Ghe Q!%f-gllgeplﬁ“ Nines, TAE pitHR 06RBis L iohEatingd s EhnHr@tﬁQ-
30 or enter proxi pat e radjus.of the sec%reil%éag%rl net er

shown in 'Tk?“@ﬁeri °°"'F1‘E8°‘1J§’ in the, PTHREEry JiP USKF &3 fﬁﬂf’%{?ﬁmﬁ?ﬂsé’f s
the t raceﬂifsarree;ﬁpzng&nshm/\ﬂeteﬂfmﬁ gvhichGf adpef eind Hinegoshd rtbe ppsrethtgatriionete.

then | dCAblc€d thdlfo U iRbdcal! PhLGedk B Shon! il mengecgghrgcg.ﬁn% object

operating® TS N dentitiers contained wthin
The user icfarmationrety sich thay e impactafthe amerapnsy g7ert pRY hﬁfltrmgeritt%thp PySR wgthm

l'ines to wgletaen cfnbé}ﬁnéfé}l Chhid & va@yef&t:mtehe hihin@ge magoteﬁtm eﬂ@ﬂ;@bnlagnmt 61"5,
etc. connecte hereto re |

act The use n,then retrle
necessar W FPETEEYoBFR et v grheet 8 0 bgfiseddp, é‘{?m{’ﬁa{ © PHESFHPHEC 81’sa e
ener genc\pegmetnt. Idra‘urtinmtdly, rkplesionsp fi teks @ncithe zeledst bf flarbhable af iy gases from
peri neter Rerlm ll§ d\6e<¥c¥u1£f Wi‘-.%ﬁ Wié d&g JM}' H‘n%a%‘; EJWecQs@E@QB'e%cuate pgrsons

cat ast r ophi gency event. system can al

sed to ifepEntyil n&Sh‘éltmééB% §fé‘1ﬂgw dhy éO'BW“%!WsaF@PW‘B%F’?%{ﬂ"EFY While other

fort unaﬁ&lo&as aRAVhIBIONRS estithdtDg thespréal f rsﬁih&a&ese@thrédgam&b& faciliky and
t oxi c ga aper at.in its 0 . occur . 0, I it
ey b s R e S S R R
facility 10henthmegmaitdispiayed gmrdmfnfghb'heprmuwlmys shiin} Eor gkdmenle, deFigobs
are avai lgghl g dafiy tﬁégehaﬁmaga; bR ﬁﬂéﬁﬂ@oﬂ%uﬁ%ﬁﬂ lg SBRAS ,Jemfs)mwe
thefaC|I|ty and, beyond t. faci ) é ﬁresuts O(E h
esti mat e@ é%)h'“ﬁ'édaf%’ ewawa virt ﬁ‘S‘E‘ﬁ dé\? elsefﬁfe'ad Oy Badimkrt © other
di spl ayEGysB&’inst hEnsfpamHm toyhnnceper sseni Woiteay ala:$n shewsuch tiat GaraRplag sound

Fig I. vf{thlri(tﬁe saggtﬁn rfrne a§ E]IOlalé/ f!aérﬁl? §rs£mnef J& ea%g Ehe%pegd ThE %Qﬂ{;ﬂ bérﬁgetér

i s possible atory evacua
di scusseaxtnppe ltsﬁbtosslﬁéﬁtbé%?h a@@fewnweter fCFi k@deFf@"m sk othSy OBRWESIZEACY| S

possi bl egté?udt Ih FU¢ c%{ﬂ‘ﬁpl@ yafS&rt@,m QP bt Asedlo ?llﬁa'l::ﬁ:&%'%r?ﬁﬂngﬂﬁ Bvdrhpte &h@sramt
maysounvm In e safety [l r. to,.noti o]
| eave t hQMSFEPoReLs wilpipias fﬁ@ﬁ%ﬁ& cightf §8"%8"“ﬂ%°e‘83'{%’ cRabIhP ?ﬁty
saf ety peeiim&erdn tHe@ventehanthereane eopples ot her non- ener gency events. For

exanpl e, @ﬂg ane W%QBMS%JE allgofth‘! é'tc{‘ﬁ%é(tnf? fihi ﬁ%t Rﬂg‘?&esokulﬂﬁzh

bands an er conponents W thin aC|

5
rane caﬁx‘B’Ed thsagh peirebenth| Thnvusgr suy Wesfifpa rPPT‘r’ét"é’F Pipgbapg gv ddratifyingtfap
Ihle c ][ ?ngoinaquh&a cre[a&%a;bﬁrs#&cwﬁt RFB ﬂsag oeegra ;ﬁbeﬂﬁnd}&s yh®th ﬁa@ng.ﬂlantwhﬁy
a OorT-SlI t hr.ou The r
oo 1 densiagn SO seatRE g b bRe it O S e R Bl BB BANEY Wl R et
create a at:th@tslscaﬂslemt TMwﬂeVBmtnefom)onavlemnao panpilefbfethfdoff—ase mamnﬁsnis Hieg.

17. The gysiem {00 :.tsmg SRER Ghe SR indfR! 18] WRicRIfbr Phrbosts top iIRIsRkiRg
| i nes passing throug peband at that [ocafi cﬁ)@ T e rel evant

i nf or mat F’!fﬁ'al’se‘if‘%lt"i"ﬁ'@wt P}"té’a@ﬁe speciiisgoptents.s Theachialdisplay wipdew pwouldidisplay
di spl ayedguftisiest nhfoﬁﬁatxoa$uslhmmhé aserex@ pgaliidy identfy gnd dflcct Weinebestany plpmg

P on s ks, The dblapd 1R fbetlh bl YRad B A Horefl e Uk b BiEn BREAY e

contents.
i nf or mat representaions Aad cut eq!s eysogiatpd vathdhy ipdive hltﬁ:ffwylteawamgéinetfonﬁmd

necessar YiRinthd gipktaA8S Thimn&zomk@yseeﬂspam@rﬁw Aed A bkdescclis @ifa‘!é may
whi ch permt the user to then (15 E ¥1 a%fa ée resentﬁ?tlonggg_] cbut
sheets adBefet at eUVHPIPRPAe AheD; ofligt thsrattedtrq %‘ﬁiﬂﬁﬁt 9 WBS 8i%ed
within the pipeband. This functionality is especially useful when an
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| eak -detection system which could detect pressure drops and ot her
paranmeters indicative of | eaks. The system 100 can then be used to

_pi npoi nt the, Jeal.and identify the necessary steps (e.g
cl osures) need‘eﬂ o isolate the event. [0063] Wil e the B?T/ﬁgfrngﬁowms

obj ective of the emergency isolation and response systemis directed
to inproving response tines in energency events, the system 100 is
useful other purposes, which are considered to be well within the
scope of the present invention. The system 100 can be used as a

trai ni ng SRAHLE sBr thhPGidididny RMESRRRRL chllbs prHIPMEd F dagh Whd 18 isolate the
energency response planning and preparation. The system 100 can be

used to $¥#ii ate the occurrence of an emergency event to facilitate
pr epar ednemsg] of botthid sled bantempieedsthanhk sgutan 10O sey iba linkal ©LANT atmditadg

COMUN!  Yoor | ROCAL Lyolefh, SRR ORI KL AR ahdh SendY SRR Shefiih ey
used in connection“wth planning. As a plcan Ing tool, the system.100
can be udwmdls.t Bhe shistem FOP cpn thep he gead topinpaint e ﬁﬂag i ideatife $he nepgsyarnFiERSh
lines ange PPNl di8GrddNhdegedto Ssoldime bt by mai nt enance procedur es,
(iii) lines and operﬂti n% units.t hgt [ e i act eg hen conponents are
lifted oV¥63h pi pebhHgthe (W}’y%’é‘? |Ef)‘i’é1 T‘B’Eng‘f SHhESHONEW 8%- &%
pi pi ng | idiveged fov impreviag) rasportsh éimien $p emtrigonsy eiverds, fthes xtstenpl ) isgusefpk otbers
and (vi) 1RaaQi Odich e SRLRALLAA06E Wl Witia HelLofd & O pRY&SHE GRntion, The
[ 0065] Th& present 1 nvent] on, however, 1s not_ intended to be |imte
j ust S¥§ergjl0@ can be used as a training module for facility personnel in connection to wit
- emergency response planning and preparation. The system 100 can be used to simulate the
occurrence of an emergency event to facilitate preparedness of both facility personnel and
those in the surrounding community.
[0064]) - It is also contemplated 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 impacted by maintenance procedures,
(ii1) lines and operating units that are impacted when components are lifted over a pipeband,
(iv) possible locations of new off-site piping lines, (v) managing the inspection of off-site
piping systems, and (vi) managing the maintenance of off-site piping systems.
[0065] The present invention, however, is not intended to be limited to just off-site.
piping; rather, it is contemplated that the system 100 can be used in cor;nection with
processing units to track and isolate events in processing units. It is also contemplated that
usage of the system 100 will be stored in memory in the computer control unit 110 such that
( certain information can be later retrieved, if necessary. In particular, date, time and user
accessing the representation is stored including copies of the representation and any changes .
made (i.e., the actuation of valves) in response to an event or use of the system 100.
[00s56] It will be apparent to those skilled in the art that various modifications and/or
variations may be made without departing from the scope of the present invention. Itis
intended that all matter contained in the accompanying specification shall be interpreted as
iliustrative only and not in a limiting sense. While the present invention has been described
in the context of a refinery and/or petrochemical facility, the present invention is not intended
to be so limited; rather it is contemplated that the present invention is suitable for use in other
facilities having extending lines of piping for transporting materials throughout a facility.

Thus, it is intended that the present invention covers the modifications and variations of the
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. piping; rather, it is contenplated that the system 100 can be used in
connection wth processing units to track and isolate events in
processi NgyHRhdsisazhd 1S al so contenplated that usage ofpctigtfiRem
100 wi Il be storeg 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 copies of the representati on and any changes made
(i.e., the actuation of valves) in response to an event or use of the
syst em 1QhiddQA8 6)skdm WistibscBBeRMPAOCRES HR rhdtDERiSlsiahl O4tiatibn Ednet Within
t hat various nnquicati ns and/gr variaHions may be made w t hout
depart i nd"s°8Rf AR @88’5% SR Rd el EIRVaE M ention. It is intended
that all matter contained in the acconpanyi ng specification shall be
interpreted as illustrative only and not in alimting sense. Wile
t he present invention has been described in the context of a refinery
and/ or petrochem cal facility, the present invention is not intended
to be so limted; rather it is contenplated that the present
invention is suitable for use in other facilities having extending
| ines of piping for transporting materials throughout a facility.
Thus, it is intended that the present invention covers the
nodi fications and variations of the nethod and system di scl osed

- herein, provided the nodifications and -variation conme within the

ope of the appended clains and their equivalents. CLAIMS 1. A
§§sten1for energency isolation and response of the piping in a
facility, wherein the facility includes a piping system having at
| east one pi peband extending across a portion of the facility,
wherein each pi peband contains at l'east one piping |line, wherein each
pi ping |ine containing piping through which a substance fl ows
t her et hough and at | east one piping line device, wherein the facility
i ncludes at |east one facility unit, conprising: a searchabl e
dat abase containing at | east one representation of each piping |ine,
and at | east one cut sheet for each of the at | east one pipeband,
wherein each cut sheet illustrating the at | east one pipe line
extendi ng through the pipeband at the particular |ocation of the cut
sheet in the facility;
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a conputer operating unit for storing the searchabl e database and
retrieving representations and cut sheets; at | east one
termnal for accessing and displaying representations and cut sheets
retrieved by the conmputer operating unit. 2. The system according to
claim1l1, wherein each of the at |east one piping line is one of an
off-site piping Iine and an on-site piping line. 3. The system

accordin%giggﬁsainll, further conpri sing: at | east one
r epr esent of a cut sheet, wherein the at |east one

representation of the cut sheet is displayed at the particul ar
| ocation of the cut sheet in the facility.
L. 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 the at least one pipe line extending through the pipeband at the particular
location of the cut sheet in the facility; |

a computer operating unit for storing the searchable database and retrieving
representations and cut sheets;

at least one terminal for accessing and displaying representations and cut sheets

retrieved by the computer operating unit.

2. The system according to claim 1, wherein each of the at least one piping line is

one of an off-site piping line and an on-site piping line.
3. The system according to claim 1, further comprising:.

at least one representation of a cut sheet, wherein the at least one representation of

the cut sheet is displayed at the particular location of the cut sheet in the facility.
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