A SYSTEM FOR EMERGENCY ISOLATION AND RESPONSE OF A PIPING FACILITY
CROSS REFERENCE TO RELATED APPLICATION [0001]The present invention relates to
and claims priority to US Provisional Patent Application No. 60/843,397, filed on September
11, 2006, entitled "A Process for Mapping Off-Site Piping Systems in a Refinery and/or
Petrochemical Facility and a System For Providing Emergency Isolation and Response in a
Refinery and/or Petrochemical Facility." BACKGROUND OF THE INVENTION 1. Field of the

Invention [000ZATEeEF RS HNORBEMIPREERIEE IREIAITEN ANDIRRMORBNS PSSP G

associated with a refinery and petrochemical fagjigigsyy 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 present 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

managementieald NepEeHREiIIROBYSIeras Wb RgaFbIe inspection, maintenance and
planning for facility modifications, maintenance, upgrades and expansions.
[0001] The present invention relates to and claims priority to US Provisional Patent

Application No. 60/843,397, filed on September 11, 2006, entitled “A Process for Mapping
Off-Site Piping Systems in a Refinery and/or Petrochemical Facility and a System For
Providing Emergency Isolation and Response in a Refinery and/or Petrochemical Facility.”

BACKGROUND OF THE INVENTION
1. Fleld of the Invention

[DB02} 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 ppi;s with other operating unifs, utilities, distribution facilities
and storage units. The present 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 At

[0Da3] 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 muitiple 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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* 2. Discussion of Related Art [0003]Refinery and petrochemical facilities typically occupy large
tracts of land, which may extend over hundreds of acres or possibly several square miles.

' These facilitie® @33 ftiple operating units including but not limited to RGABEAHCHEENits,
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 (1003 diffgfent offrsite RiRiRg inanevpipap axee sl 3PREilfeper Bép@rhramiaaﬁt
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may pose a hazard to facility ersonnel the environment, the ﬁcn%t 5 eneral an thg "
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piping travelsalodipsicitanytiths Beéerdndividenl mifsiaeivissdiniroditaefiry QYﬁflahG%h that
storage fagHiyifiAe i afisiltonipingilineoane\biTol Geamiinaroffase el Heiiep it ianchirtor The
piping lines gopl ac\ﬁgmgaa{pgﬁgsqp#ﬁgﬁgwmw RULAOLHEWISH IR Bﬁ%ﬁéﬁ&ﬁdlﬂ&%}aﬁ@ﬁ@e

valves (e. ulator valves, shut off valves, diverter valyes, etc.), and a variet
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pipeway, sleeperway or pipe rack). A pipeband may include a single off-site piping line or
multiple piBFAEF BREE CEBRERAffiple, a typical vertical cross section of the pipeband (which is
referred to[6804]"cut sh&aw )offzite pudag dinddwrvals olmga Path difedbapafébsand-pifingineandr
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ssociatedyyitn medification, 3paiRTSX0aRRIARLT existing operating units or the addition of an
operating unit, the presence of a crane or other construction jqe ngmen,t WhICh chuId gfestroy
er O
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operating gftil§ite piping lines. This may occur during the occurrence of an emergency event (e.g.,
failure of an operating unit, rupture or failure of a storage tank, rupture of a portion of the off-
site piping line, a spill, toxic event, fire and/or explosion). This may also occur during non-
emergency situations (e.g., a maintenance project, a capital project associated with
modification and/or expansion of existing operating units or the addition of an operating unit,
the presence of a crane or other construction equipment, which could destroy or damage a
pipeband if the crane topples or fails.) While non-emergency situations provide ample time

for planning such that the impacted off-site piping systems and the associated operating units
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* can bk properly located, the emergency event requires rapid response. Rapid response to
isolate a failure can prevent and reduce spills and the subsequent escalation of fires, isolate a
* failure or spilsifcepiIdI2e injuries to personnel, the environment, potentifICAAHAY W
facility and the surrounding community. [00061Most refineries and petrochemical facilities
have a rudimentary form of identifying off-site piping lines, but also rely upon the vast
knowledge and experience of its employees to identify off-site piping and the necessary safety
measures in the event that it necessary to isolate a particular operating unit, tank or off-site

piping line . This, DIAGESS FAME SUEIENINE SANSHINAD APH iSsptHact RABLLEHENt is
possible that the particular individual may or may no l%a\l/l\g%reuof a recreamJ me 'fgatiS‘C)rllaEQ the
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could resultdmieplagttap hicrexanits doRRkaaitere is a need for a structured process for
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INVENTION (00081t 1s,an aspect of the ressatiqvantion Lo proyide 3 mathad ot mapging an
off- site piping's Stem Within a renn ry or petrochemica 11?531C|I|ty. The o?f-sne piping ‘system
includes oI B ST BRTPRFSER RTh THETE B Rsatan sa dhs iFttn S wites R Rther
Qperating Imitsiostofa)k vahvis, clisedonton fadvitids thedetvat|ddihe deiivinefinturienasyplabedity
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valve, shut off val\i]elcs;, g.j‘_v?r.ter valves, etc.), and other piping objects (fittings, connectors,

catast o 7 .
vents, dral?l%,%reor?sorée, cPa?nps etc.). A distinct substance flows through the piping. The distinct

substancelf®ylinclude BriFsihatRsHET fosHuthsAgascHRyPhrecyate s aeaserRYISHE ERATIE oil,
fresh and faspiitig/ofPeitropipdmgitiats dnc:fiverjikamd\damycbéttied dsiligia e o imhecente
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chemical propertes (e g, (pcity, flammabiity), Lacajed frougiout (e oft gte piping.gyster

are one or'More vaves and 8thel 5iping BBIECtS Which permit the inking of lives therr

operation, igifepeHrdsention sYsier s erandinge R ABP TSt GPasBRREIRIC SRS oPiitihg

units. The fesiliéelyvitheppdaiversiligisinpfiistie piping lines.
BRIEF SUMMARY OF THE INVENTION
[0C08] 1t is an aspect of the present invention to provide a method for mapping an off-
site piping system within a refinery or petrochemical facility. The off-site piping system

- includes one or more off-site piping lines which interconnect various operating units with

(,. other operating units, storage units, distribution facilities and the like. Each line includes a

plurality of piping and other piping objects including but not limited to in-line vaives (e.g.,
regulator valve, shut off valves, diverter 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.
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» The off-site piping lines are grouped in one or more pipebands traversing the facility. Each
pipeband contains one or more individual off-site piping lines. [0009]The method in
- accordance Wilo@ogsespeest of the present invention includes obtaining at peastsaner aesiak
image or three dimensional image of the facility. The image may be obtained from aerial
photographs of the facility. It is also possible to use 3-D laser scanning technology to obtain a
representation of the facility. The at least one image identifies the approximate locations of
each of the at least one off-site pipebands the locations of each operating unit and the
storage units or tanks and ther %ra glcal identifiers. ThE r@a es furthe Jl n.t,dgl
location of TRERE ‘Bﬁ’l‘&'ﬁﬁ% ‘gﬁ%@@g YEEE N PRE O TG RIRFREAAD HEVFEHIR "% B a1 and
other equipinebangdmgniaivmeases meéﬂdtw%i@ﬁﬁéefmﬂm? limpe pipebands traversmg the
facility are jdgstjfied. Sefaetreambaay Hteraaniontiniiindredatility pf&dﬁcaimmndiiﬂmd&ﬁed
as the p“”b%tfa%gq Oéj'%@%@é‘%éﬁﬁf‘#ﬁ@g . iR coninmpiBiedihalanchatif Selnetinng

intersections an er landmark identifiers being located in the vicinity of at least gne off site
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one locatiomamihg tediligidey grapbidal erogsesadtivnmabfehe detitdyionTher guteskicons dmnage
pidpebandS.dé/ﬁ}i@iaécamaAppmxeﬁtsit@&mg brescH hﬁ: ?]w aﬁa@s& %@e%ﬁ{@ft@rﬁp@tﬁmed\e .
adjacent t eband at.or near.an intersection such that the r n
viewed b Ilo Qﬁ perr}goﬁcrll]e rgﬂt%hegt IS é;rkeg a%m Er’r'{ri:%litt pgar%%iﬁc ‘?%%r%%ﬁ?j’ﬁ%%
s A SR I i e Ol
dition tocddtiecdesaiiptivdemferngatisnfiaree adsofiptivevinfoent atid Hamdnyaiks | asbeciniedswitht

) ited toh the Flmme iﬂﬁ‘@ffﬁﬁbam iaﬁ@fnmm?ﬂmdmﬁé@ns&i&tdb%@%ﬁms]gmms
owing t erethro ocatjon of.the,c alve or gperat i jpformation,
Material Saflei?y lﬂ%%ﬂe}éts?hﬁé eél) T—?Af%ﬁ ¥ormﬁétlgng1|n% lE)'\%/nlt:arjrs |'E)m|§?6cr!%)§?8r s
inspection SPRETTHAHNGH il ?ﬁ%fh?érfﬁ?léélﬁﬁ\‘dﬂ?f‘a‘t’%’n inteessetiang WAPHRe Jandmark idenifiers

piping linebeinaticaad $indetvs:bdyi ghetieas nigudiidentiiiend ding vickipeferdnce, such that the
cut sheet rimd?le read'Wﬂ@@ﬁé&g@%ﬁ&enmlﬁalewmm,ﬁ@eamcw%ﬁ@ 14T hasnsibastifon in

accordanc%e rese tln grr(l)tslso_gea SO Tcludes &a&g e&g Osflﬁﬁepl | I| e, ﬁ%%h
off-site p|p|ng ne aunl uel e map ach s‘?tg ng Ine

includes tr@féﬂﬁ?ﬁ@ed?fﬁcﬁamiwg'ﬂﬂe‘@?ﬁtrg ﬂ'éﬁgfﬁf’GFWWfiﬁ’@'ﬂm‘@lnF?é ﬁS‘JﬂféFﬁ#SPtﬁéeFEﬁ?&tlon
of the off-siteopifeag dinenwidzdespecthointh eieg anap asee rdsddg NdedBedd i eviewditybinchoting

but not "rqﬁ@giompe,&aémgsm{%s PRpAcE sl dnase(SacamaRlsaand sl ideniiung

features. The ma of the ’é_ site p alsg be accompllshed us&dlg 3-D laser

scanning t@&ﬁ%ﬁ‘i’é él@ 3%”1?/ St ighazpﬁ':gg'ncs at th location of the cut sheet in addition to other

descriptive information. The descriptive information may include but is not limited to the
unique identifier, the size of the piping at the location, the distinct substance flowing
therethrough, the location of the closest valve or operating unit, HAZMAT information,
(- Material Safety Data Sheets (MSDS'), HAZQOP information, line ownership information,
inspection information and maintenance information associated with the particular off-site
piping lines. Each cut sheet is assigned a unique identifier for quick reference, such that the
cut sheet may be readily located and identified within the facility.
[0011] The method in accordance with the present invention also includes mapping
each off-site piping line. Each off-site piping line is assigned a unique identifier. The
mapping of each off-site piping line includes traversing or walking the entire fength of the
off-site piping line to identify the location of the off-site piping line with respect to other
components contained in the facility including but not limited to operating units, storage
tanks, buildings, fences, gates and other identifying features. The mapping of the off-site

piping line may also be accomplished using 3-D laser scanning technology. Each valve and
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* WO 2008/033320PCT/US2007/019695 other piping objects contained within the off- site
pipingline is accurately and geographically correctly located, assigned an identifier and

“included on awapzesserstion of the line. Furthermore, additional descriptioRQTioSH@HONES
provided for each piping object. For example, the information may include a description of the
object, when it was installed, inspected, etc. [0012]The location of cut sheets with respect to
the off-site piping line are identified and located on the representation of the line. The cut
sheet is reviewed to ensure that the line is properly identified and located on the cut sheet.
The diametgy;of hepinina s als e ind cRdhe: sRLeseptation. piher information relafing
to the piping may also be added to the representation mg:lucﬂn but not limited o0 wﬁé’ther or
not the line FSRETTHRRYY |£95 5788 Lsrrtesh grstensd et Warditinny dystedrd oa.g reperstation of
communicatigng)earkhaticenesss tedditidoad desexiptics) irforaraing itheréatiity fonapdhepipdidechbiecthe
representatiiieianpistintaihainiooating mithespackinthe ires BREBIIMarsoranceith
an aspect oi'fnghgcprgsegnt invention, it is contemplated that the individual cut sheets and
representatlorfs of the lines may be set forth in tangible or electronic form. When in electronic

form, it is fultftHcontempigriasatich HeHheHs atithseperbtipchscdEntioRipiagling pre inadfesch

that the repraddorattidns dardpeceasilicesfi tirdthen Adaiabhsa topeiawidicemiute thasiy eve
from one regresgiRiRfiRiafelfieH 'RRERSLBIANRNSu ARI4) The: RigSRRLIMERIOR AR also
directed to a esl}/t%e ofr? emer ecr}lgxtfgglaﬂ&rgraig respons ]:QI‘ uset ing f_ac%tg ha]vagr;?an
off-site piping System. 1he Systam enables rapi reaponse 108 PRI e Ta'ts RuAfitide
g impact ShitRéepiematin derindingtetastiisiisiatdisthenerqunreding s desrntash ity iseiee
stem inclusts beair chabiehdatatiiiyespantaining, apdeast enamapiesoniitan oftrachsaihsite

piping line ieacéy%weifi lpsationvithinhrdaniliteanshal 8ot 9ag sl aheat toripashef ihs at

least one pj ceat%and,. erein ea&h iut sheet illustrates the at least one off-site pipe line

extending t rodaﬁ%ﬁ\{é PIFRAR S h€%particular location of the cut sheet within the facility.

The system®& includdd accerdpne éiperntsnsmf for Bteadngitivensioardhishientratalaasietisnd

retrieving reerésdintatiansiastkett shiaipreiditaG0om RFtef-OpRIAING Witsendiieid alabase snpay

be located gtthadRcHibh OAIPIR MIRERISH BHfSies Fisnsy Sism dunther m'm%e@@%gggggg e
e

terminal for accessmﬁ?and displaying representations and cut sheets retrieved
|

S PSRRI e TR TS PTG EPLIoNa R ebareeheddn fhe

computer operatn
database. Habgaih e pis ragsislivoview Hinhencappesentationteodbedtifpanhtitemisplay

the necesspi4gpresentaidonesiar petichigiallaaireiaub $h§8lem for emergency isolation and
response for use in a facility having an off'site piping system. The system enables rapid
response to emergency events to minimize the impact on the facility, personnel, the
environment and the surrounding community. The system includes a searchable database
containing at least one representation of each off-site piping line including its location within
( the facility, and at ieast one cut sheet for each of the at least one pipeband, wherein each cut
sheet illustrates the at least one off-site pipe line extending through the pipeband at the
particular location of the cut sheet within the facility. The system also includes a computer
operating unit for storing ti'te 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.
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* WO 2008/033320PCT/US2007/019695 [0015]It is another aspect of the present invention to
provide a method of isolating an event in a facility. The event may be an emergency event

* requiring rapisvies@snsassr a non-emergency event such as a maintenanceqiasearre 9695
planning project or a training operation that involves or may impact upon an offsite piping
band. It is also contemplated 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 method includes
identifying the location of the event in the facility. The process of identifying the location of the

event includggyigentiying o gfe PSbANd LR ARG RGR AU 37 Al

based identjfier fo identity location of the event. The me also includes performing a
search to |d'§ﬂ‘ﬁﬂ7‘ﬁ1%“p?58‘ﬁaﬁ’d§ SRl RIrRYE T DAY B B SASTSEREHTEYRE 6‘?%‘&“&/&&“’
The searchresppasormetobssest gspen ahenigachificatiorindrance girthed pipebpiadpioff {sitéeiping
fine, a facilipamnik asidadandibaseeidentiianty idanitydhsm asabign:ofiimevenla. The Reaksh

is conducted u ectronic databas of re resen tlons and cut sh ets.fore ch of the
piping lines, wﬁmﬁléeg:[gr%rgg%%%%"sleraaﬁ S uell aen? ca?l%ﬁvg qolﬁleogfs theP) i5d1, FORf"ite

piping line, withig (B OPRTLiNG WPEEHA Mhaless %%ﬁﬁél"téhﬁj@ﬁﬂf? thefoeathod Wlh@%\?’@ﬁtlfymg
Finally, the trekhatidndfidesidentifyirgtmdasu s torisedaiss thenanang. HROLG4TIbe o€ thadvetiter

aspects of thaaay@mqwngkmcnma RRIBAL YRS méﬁﬁenat&a&m?wmﬁ@% qelaied. 4

description.gn dg 86 wings, BRI DESC ION OF THE D GS 0017The
invention wﬁ nqégvp 53?: & |{;?%€83"u?1c Hor Wit ea{?:%tg SR Y AT R h

69018]F|g iquaﬁt&émm@a%%f%bmwﬁﬁaﬁm@% bacineyorRvsteagn@hthe event. The

search is performed based upon the identification of one of the pipeband, off-site piping line,

a facility unit and a land based identifier to identify the location of the event, The search is
conducted using an electronic database of representations and cut sheets for each of the
piping lines, which is searchable based upon the identification of one of the pipeband, off-site
piping line, a facility unit and a' land based identifier 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;



* perimeter trace in a 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. | used in

~ accordance wiio thesroepping system according to the present invention; [FEIOPEIBOEEA
example of a representation of an off-site piping line; [0021]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; [0023]Fig. 6 is another example of a cut sheet highlighting the off-site

piping line ﬂf024] Fig. 7 is an illustration of the mapping system according to the present
invention illustrating an intersection within the facility and the locations of cut sheets;
[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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+Fig. 4+ WO 2008/033320PCT/US2007/019695 [0024]Fig. 7 is an illustration of the mapping
system according to the present invention illustrating an intersection within the facility and the
“locations of cuweheed®33pa025]Fig. 8 is an isometric illustration highlighting erraf§zite/qgsesg
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 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 system of a menu for
selecting off-site piping line based upon facility intersection information; [0028]Fig. 11 is an
~illustration of tve&enoengsswy isolation and response system for the intersectiowssierterhsssing
the menu in Fig. 10 having cut sheet locations and off-site piping lines highlighted; [0029]Fig.
12 is another illustration 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 Valvﬁ?ﬁﬁ{ﬂ leak isﬁleetlggi?ng to the facility mapping process according to the present
invention, the aerial images are used to identify buildings and operating units 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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* 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 8Y@ 2968ifdaier search; [0034]Fig. 17 is an illustration depictind@TEBEREN7/019695
performed using the system of the present invention to identify a pipeband; [0035]Fig. 18 is an
illustration depicting the information retrieved from the search performed in Fig. 17; and
[0036]Fig. 19 is a schematic diagram of the emergency isolation and response system

hereafter referred 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
located 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 with another embodiment of the present invention. [0037]In the drawings, like
reference numerals indicate corresponding parts in the different figures. DETAILED

- DESCRIPTIONOQRPREZERRED EMBODIMENTS [0038]The mapping of BET/US2007/019695
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, 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 &9,{}?8{98’%%9%%%%#% HEQIQJ;Q&? %% S’r‘%?e%ﬁit&%dl&%%ﬁ‘ @@ch%ﬂ%ﬁg&n Instead

connection with other facilities, which’incorporate off-site piping, other similar piping systems
and other s‘lf@é?df%@%@é’rhési‘é?b‘é°§& hte 5\*‘65‘?‘??‘%8‘&15&%%@%‘1%‘%& HEYiRe Heapbrtges 2

process desgridadentifeingcthd the Sypstarn destrisadtisd | bwarhaybbeld davic s pdnaatmmypriter.
piping connegtipgdaliningJacllifesoribisiechanicalJaniiios, piRuRINsINASHWRISHAP & be

outside of t,?e%J%%"'t%uf‘%,‘é%‘%"%%Svi%%ﬁ%%'Hfua%aBﬁ?Ce%%HQAﬁ aﬂqssé?sra.ggn%%twéﬂ%'ffa%ﬁl ar
facility. For example, 1t Is con empla%e at the process may be used in pharmaceutica

manufactufiRdEfaRaNtiEs, PERYIRRSS #5ranIarrifaRofirgYasils shath- ot Rer iy Rsasaa s bmtiag. an

appropriate handheld reader and display can scan the bar code to display the relevant cut
sheet. It is also contemplated that each pipe line 11 within the pipe band may be labeled with
an appropriate bar code such that facility personnel can access the representation and
- descriptive information 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 process, 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 other materials detailing the layout of
the offsite piping within the facility, these plans may be outdated and not easily accessible. In
order to obtaifv® peeHRB#bresentation for purposes of mapping the facility i HEEHWAHEE 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
identificatiofOfudpitsnidsSwRYSiems Apd L pildings ishe danilibaareNgee e Vit RAARSSYa
map the off-site griiging sy, terﬂs f dt c[{)rovi .easll idtegtifiable points of reference for refinery
personnel. FRETIEATNCASA O StE ﬁFgg%r%ﬁfga{mgy‘s in the surrounding community is
useful in th@88nt that dkermereEniEjieny Y byRTGsk heraefityVamicrhia) Pe qirBRisethe
evacuationrefrdsensaticaunaynecarammubythanithineare eattr saidinlly afsthg sapdityblé empwial or
images or ERepaGRiaRS ARRC R AL MILCIGR! HOURNH HERPIIGN SHER WAl image

individual operating units, the yarjous stryctures at the facma{ and the interconnectin

g
pipebands ©4h Be FeHqR AEIFRE. [HUEGICEE BPerdtiniet HA RS ARPAR R &L of thd Tallfifty
and surroupelitegnetatich titytise ditgitior @ Eadhrtdadreen image sneth Yseosdited witkgnagportable

searchableceiggitoniss databagpropriaxayide & areligital epradimage of Wespipleg idig. feThe
Image can B‘éiiﬂ&?&‘?&&?&@%ﬁﬁ g ?ﬁ%&?ﬁ&h&%@é&%mg. r‘iépéiQ&?olﬁ}@}@ﬁ?eée%{!%%ﬁ%d

below. The use of an electronic database 120 will permit easy retrieval and access of the

images wheH HEcREaF Bebieirddefotriebastatiing disthatls EoEstrREseH  Staled bY
ch rate khevdadgising @actppfopréateosiistneit deyichesdolrittpresesiziiPbeeonis thaed dpwairemt,
the aerial ingpgeenttbproMide cuatalay oviid fonthg.mapPingookifie Gt SiteimipipersHEaMsay

within the el W3, 29 0RIAAREA0RCL AR EAAHOLSCRRIOORIRE HENIE URIAGIILY e
mapping process according to the present invention, the aerial images are used to ide n}g/
buildings aRd BB ing LUBRSHRMAESR the leag AEA SHFEIGLRE WrsrrPeeeried] Hitfiding
and operaténtgiadivigddbatifiedingthicgatiy ontiker theatois putie tre Forpthly padtiawstams sl dirageathel/or
operating WiitsilgipentifiRr afer SpHERIBERAW e 19t UliNg HAHememie COMBROpLisiaRtfier
for the pargulay operaling it (8%, AV UNIL' of, e, ;South Grude Upil), Storage units
are also ideﬁ%ﬁe ana:asslgn.e_ an [dentfier that IS unique to eacc_ﬁ stor%%e ur]ﬁ. .:Isﬁe roaonays
20 and acd8&¥ iy iR HtHRRE EIRRH L ARRCRIE TR actidRinPRdraf G Rl drs®
depicted irskagfs. withrtiiel ihdididhilepiaterioetiofi tho bifieiropigéng ithac cOss e autesiararn déidifted.
Vo\llhilefit is r?qﬁﬁgesﬁ@w%mﬁ@, mei%b@fﬂﬁ&tﬁiﬁ@@ﬁbﬁﬁﬁbﬁemt%ﬁpﬂmh}&iﬁ@éjMHﬁ%ﬁﬁﬁ@ﬁ%} a
identifier that is unigue to the parti r intersection. Intersectipns that are Jocated in the.
ity of A SLe NG G L o BS0E 121 BT RiAD i e oAUl fh b
identificatiGASETiRtsedfidhe BHEAABISOISEIMBRSATR it SRERIRY: EERTRTTOHTEamRD ndh EAE SR TaRd ity

(personnel wleotifidreis responrdiefpersahaepipitpeieent Af duseimbrgefajiobffaitecpigingaiey
event. [004gl4s Ry rmitvRtRiehandscl auaiags diefaciity; BRCBAkPaRRRARd A0LAIRS

other piping lines connected thereto and the location of the piping objects is prepared. The
description may further include information relating to the party within the facility
responsible for that particular line along with contact information (i.e., line ownership
information). The description may also include other essential information including but not
limited to the pressure and temperature of the discrete substance flowing through the
particular piping. Material Safety Data Sheets and HAZMAT and HAZOP procedures for the
particular substance may also be included. This information will be extremely usefil in
determining (i) how the material is to be handled, 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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. one of 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 progas3amg®@gsipment. A representative example of a pipeband ecaiwsreovn FBigs. 5
and 6. The pipebands may contain several thousand miles of off-site 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._oill, araffllrlws petrochemlcals and the like. It is
contemplat TSt Py RIS BRRRi Y IPHETHOE el EL COFtaIh QA G B4R It
is also contefpiatia tinay Spieteathinoi shererprie MyedireeflYravalrtAtingght drevelvmor ether
pipebands ppittdredesseInhdaaBi bl hiSdetborinneiockdammidhctideadiytipfithartisigier in a
substance {lguing &WE%HGP:H?&'BIQQ:&&QE? And, 40, OPRORERTGAPNG CIad IS E1a. aﬂ%‘éﬂso

location within the facmté/ [0043]In accordance with the present invention, locators are located

throughout EfERIAS iﬁ‘&em"inFé“r%‘é‘EﬂBn?&rﬁﬁF‘é\tf‘B?ﬁePWeo‘?fteWﬁ?ﬁ’éH‘chatl%g‘ tSYPo\ile
an identificatiarsemfatilibg personvielyiok wisictpeiesiationpiay thves aeisodted précpartipieg

location. Thgjlec#atzfEe HNAsER basemgngmmﬁyrt@nimﬁerﬁﬁﬁﬂg)@gjsa%e%w&gsomﬂe

other geogra hlcaw significant identifiers. The locators comprise.a cross-sectio
representaP 5? 5f the pip epand at that Iocg 0. thﬁec?'osgusercﬁopna re rese Shia cﬁgﬂg directly

hereafter réfsreRf ﬂaeag*alwoéﬁéées'fawﬁé%ﬁnrowﬂa?hﬁm digelay andevedettdshbet
ovides a sepresetitpion voindhoflthenodi: Siteopep gt néplep it alcteded/ithiw afpdrticifisite pipe
gpﬁba?]d akdbe locaﬁi.s&ﬁ,o; thi%%[&@“i%‘-&ﬁfvﬁéhsﬂﬁéﬁ ﬁ@%moelangmoﬁr%‘s mpéeg,,!,iteﬁ
within the pipeband.is i te addition t ative size of the ciate WI'[
each off- S|te9§|P N q ine. l‘k&ﬁ%\lfvndlensglﬁtw% %‘ e %lplng?lngonﬂlﬁ %%effg feyed in
diameters. ‘F’ﬂ%%ﬂ%?é‘ﬂ?@ﬂ%’éfewﬂp%“éb%lflc piping line may vary. Each off-site piping
line is sepd sy labelehistllesaripidvee itfontifdatdbidsndididatiantpurpgses.of hkecetnstmeatyd

also Includﬁ,%uﬁlew%mﬁ%mac@%.ﬁlx ﬁuc&b&bﬁéémenf@;éuwrméﬁ%ﬁ%ﬂ&anﬁf@ﬁ{éyd%ﬁmm
themselves hen V|ev¥é?1 gfghqlcut sheet ?nd its aﬁmdate e and. Each ?h ellne in the
0

vicinity is Iaf) W Shtfation provided o the ¢ &t RER TR fjfggnected
personnel &xA Péﬁmw%eﬁé'tﬁ@wmgnﬁaé@fr mffﬁéapauégahaewredmlﬁﬁslseéhew dlrcctly or
identificationditbelyniguegilentifigsraasigneditosachastieraraii-sitmiping linessonnsisienty

used thro“%e?é&n@}%@?ﬂﬂl’e RSt eRedf2 R@%E%Bﬁ:%:ﬁ% RIRIRG.AING {B%Vé%ﬁ%?g%ﬂgy'gpéﬁt Gt
sheets, the same |dldrr:|.r}1}121 $acé ill be used to re Eent tha artlcu ar off?fﬁe pip mgrglne on each

cut sheet. FHEBA BoReBPITS! Shdl ToitdgiHe Witpdte grbisRiaraR sEssh Ripie
size of the ipsrigrrespiasignbasbighupprbaidsonsising s, mpwgevxmnmtﬂdé:pwe saerd- aiMide
particular lesatinfemndithe sizerailbe pikhgatdntiecationifio0dddt inroniwesapldedtiatihe

cut sheets 5 g g mr%@%%ﬁ;sa;L%esarq,?@a@tmmmﬁéﬁ%%@tmgﬂnﬂp s mamake

Qake one.of several forms. The cut-sheet may take the form of a hard copy, or a hard copy of

an electrofie a?g\ﬁﬁr?gff"?'ﬁ"e R S S NS R s U F?db‘ﬁf%‘??ai@erﬂﬁﬂﬁﬂri@%&%&%?ﬁ/ to
permit easyveiswiddimyt imepast ivmisdpsi itn ehdyasrisendigcstauh it prolonged exposure to the
environmepissdf may alpg:heaiytivated dasichighindi@eingsid bamiitahesteamhonspaiestand
replaced when pecessan(egethe pine ?Hﬁé%%lﬂéﬂ%%?@?‘é@e%ﬁgg@ é%ﬁ?a APING:

lines). It is also contemplated that the cut sheet may be electronlcally displayed on adi %ay

monitor, whicf PRI 'B?W'Fé’f‘é§ﬁ6ﬁ5§§t§9%‘féﬁ1[&’(55“ & Fignfror may be a touch screen that
permits act#s8lo the cln sheetiard withre preenthtivhedohtne ditisierpipinplcebasbediaded

with that Cyfsaend %mgem,m%ﬁ&@&m@teﬁht%a e@tnémlegowsﬁefewyl.%giﬁgm n'mg a

database 1%0 Ang y&_gna'ggs of K egnsmmto,l; e éigét:?o get m’?ﬁf&%ﬁ%ﬁfﬁ g%g]sh ﬁo r’:\

displayed a 'ﬁnerfocatlon corres E §|n to the particu ar Cu

is contemJREiS tREFFBis i %Ffﬁh‘i/ T:]%CFFREH%&RFESE{‘EH%F% PeRAMY ﬁé?é&%‘é!‘%n
identify therpdificatiansubsgtanéR! hewipiaghhmsginet herfoffraide yiain op dinei gt ainis: atcamitadtasite

piping line dJ. Gex WHSHRRILGY. NPLAKGH BIIREE INeds ARe rRkaNAk AL ek seliAN e he @R rating
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» [0045]Each cut sheet is created by either facility personnel and/or draftspersons who prepare
the diagram of the cut sheet at the particular location of the cut sheet. Facility personnel then

“identify each Sr8UsBEI0al off-site piping lines at the location of the cut SHEETIHE7/019695
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 itgagyantagas My EPIR- e sapiRsEar hpdRadendpdaias eaniReasibll facility
performed. Jhe SiePLoRye slensaakbs Wkag o Qlhen ! shasiz pd dianings alaflzlte

[w
pipe lines, &5"ef8ehsded'in grea erdetail below. ach cut sheet Is preferably created on site

and crosscl*?é@lk*éﬁ’?b‘b’aé@ﬁjFd%‘iﬂ‘f06‘46‘j'€ﬂ?ée“’fﬁebf'o€%’é’ @Fﬁfﬂ{tﬁqea%@?ﬁ%sﬁ?ﬁeﬂ"%“y
mapping of igivisisabaibeniisnpipiigplings inathbesacoondpigsiredinBinign the thizeeointefiréryhand

petfochem'%Jr&aﬁumg%om&ﬁm{pl?@fnﬂ;aamgtaamﬁn@t@gpImegekaﬁﬁlem@%g@gftga@)operanng
units and the miles resent, the maﬁ tg:g%f the |nd|V| ff-si fP‘F lines

a complex, B3 |nten3|3-é"éﬁﬁﬂﬁeé“€<slﬂgﬁr%'] B AP |§T3n pdaghudet 1.2 SFarc
mainhtainingdtitebante ity aﬁ@f@ﬂﬁ&@ﬁmliwséﬂfalﬁh%tm%ﬂ Hmﬁp@ﬁy Sysrbe . ‘Eéﬁﬁaﬁﬁiﬁfe pipfhg
line is mapRedin:a Hpily seaBRer vAssEaIBnRg OB identmeholisitmpippagitiniri S rshived.
The starting poigy 1% nBSworAse AR a%é%'&@@%%@%%@r@ﬂr}gﬁwug.@feqm%w%
The length of eac site piping line'is then, travers d or wal,%/ Ion e Ieggth of th‘?

gtre diametdf B iR EnES SRR 18 & §pc@8?f%ﬁos(’fl BBACEF oVl oA JRAY & SERRheGhY

her pipingrttijgetoretaddentificBiemantbebpihestinigoarsddmtie idelntyed trnintseation. of @éli??
cut sheet thysiighpiidahiheiangbpasses is alsricdebitadipbisthg dhisciniomeaiieryuch that all
representatjon, Ofs%‘&%'k&{f&ﬂﬁ B}p.sﬂgémﬁ %%5%9&%.@Qﬂlmmmﬁeﬂraﬁ'%tm@m%ﬁﬁ@ed

in one of several ways, For exa e representation may be drawn b creat
electronicaMAidh gd%@ﬁ%bi’é E&%BG@PW%M‘%&JP@W&@ M%&"Eggﬂwlﬁ’é P§c§ﬁﬁr§‘?ﬂ§y

create a haiwdndifzepartiaglerding GADamergupinariidetier electronically transferred and entered
into the datpfasp 120. Itis alsahertemlalrdbibahinpversaiomekeaRmasl € eawbasnage fra be

omitted usmg a gortiable C uter or other a{%porg%r] te dev#g &é:re%% %Fetggeae&%%ﬂ 8{

the piping lie'askhe ?acn?y pe%%%rﬁeil e partlcu Iping line. An electronic
representafl®s eraieca dRdeipaid ﬁﬁﬁ&?’ﬁ@ SO ‘ﬁ]‘%?‘ﬂé‘iﬁb‘é iph @eyiifs daeilify @ersonnel
representatioprisrgreatideriifhacdior egiimnant.approprthpépsie dinenithalowine bedwhacted in the
represe nta@o&mb%ﬂ&e}%ﬂég) SR @ﬁéﬁ%ﬁ@&?&immnﬁe%&éhs%ﬁ%mg’tb}@:éhﬁodm&aa@%ZO

such that facjlity personne may n: rough multiple represe atlon nd cut sh eefs, as

may be nee&J ?}/wﬁ'@ﬁnﬁss Ste{ﬂbs S elrrr'1° 5 tgaf émtg{r?ggﬁﬁg waﬁ re]?e%gtﬁ ofthe 6 sﬁe

piping line, @%Qﬁgra’p‘ﬁﬁadllﬁ&t’af‘l& ém@zﬁoﬁ'ﬂaim@e&aﬁmﬁg eamévét%rornfal% eémmé%ﬂal
Caroperly anguacsueaiety o pait ghiaiaffesteppiping brierand:niping objastsAvithinsspaatvodfshe

surroundings, A3 10¢ RELAANNSIARRRACH :@s@em Sesh lmmcmlaa{mw@geﬁutrﬁaﬁ@ms to
accessed. The, ers??énel then identify the 0 S|te o‘ﬁ/%gllme on %Q'ro riate cut§hee}1h
u 0

This provid&&4f Heg &iF s%eetgc\ﬁ'i!t e ih 1 BIAR Views of the GTf-Site pi

lines. Onceredprticieunay opRERE ﬁasihgf|n¢é5f§1wbn@eawﬂlf&r§ﬁl§§éhmwi§rtﬁeﬁ efé%% mnéﬁ(eh
piping objeehisawianiifircety:a cunigieddpiltfies end Fahbtecos, the kerésecfabioorbsic pipivigded
with the ap@&%gma%&e&%muaquu‘mtnwéognemﬁm%eaaxémwgmmﬁmﬁgmmﬁm

same unique Identifier is used tg_reference that piping o t#::'ct_ A description of the off-sife
e

piping line EIRAIEG R SRIEPURS g ACEAR S HOIMHY Tk MR UGR e AT BT RNy
thereto, othercgipingskifets moimeetdd thetret daoititl thrsseroedienddhersemipirtinsisjignteribtprepared.

The descrighggynay furthekiachidea F’ié@rm‘ﬁ&m1|§3|ﬁiér&n@gmﬁ)ﬂﬁﬁléﬁwmﬂdhﬁﬁaﬂdﬁt§?stem in

responsible fer hiatpaniculac ineaiena i oo malion f e oy rﬁﬁk?% se 120
mformauon? The' escription may also inc ude cher essential mtormation including but not

limited to tHsqsrEsseRBeatentaMth aratiirble camPtcPREER LD SR L ol § BFEURY tﬁ@“des at
particular pigaaigondatetidh£ afely dpatatiSdle et a7 M\ Foanpal thtActMatipgo oe i UrEs 4od the
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*or linked to the representation. When viewed as a hard copy or paper representation, the
information may be located in an appropriate key directly on or adjacent the valve or other

- piping object. wotineszeasa20f an electronic representation, the description nmGT&fHeE/NPees
separate window 143 on the display, as shown, for example in Figs. 1-14 and 16-18. It is also
contemplated that the electronic representation may be interactive. With such an
arrangement, the person viewing the representation may move a cursor to a particular piping
object in display window 141. Locating the cursor on the piping object or clicking on the piping

object may, re%ult quodlsr.}lﬁ.é/ Q nﬁl‘gﬁp%{f%p@l&g&%%@gg&g@ng,d&@ctbﬁgdjﬁ@eqtstrhe
piping objecf or In an adjacent window on the dis Iag/ as shown in 'iﬁ% u%]A’ ﬁaratg dlsgbay

window 1é§ﬂfaﬁ§‘a§‘i"b%5é5ﬁ€’ﬁe&’ teferray s SerEnas e R s F R Bipa fine 11
display is providedwdien thisablt sivensision b aﬂahaglaldﬁwmbx%wﬁ%ﬁfgﬂ’éﬂmeddlm

descriptivg,fgy h?d'nﬁm@rﬂam@@r}sm%myobﬁndmmeeyMB avivide\ardheadjeic EWAdigplay
window 144, [ é%BATmgedae%(‘: iptive information forms, aagcgél{ot%t@%gﬁpﬁﬁﬁgmg@mgﬁgﬁmy

isolation ahtPredHENES AT 3'581 descrlﬂjed In greater detail bélow. Using the descri tor

|nformat|or13ﬂqe1$a@ﬂ|t9'"(§'é?§bh%l'%‘éﬂdﬁﬁl|EWT&‘8HW&§SBB’€F§%&§YL'THW F2LoRFE Y 1o a
particular ef:sitecpépingisisiey.wHioh ditbbiyel pipvfghin e siter| ik s aitvidediie styes! idirectly
through an %%F?%M{J@vERd%@PYh@@@ﬁia}?@elﬁﬁ%ﬁ@éms@%sﬁem@lgme&mmawew

response é’vent occurs, If the approxi te location.of the er yc v the
facility per&nfgt! l%ﬁ?ﬁ“i’(?ﬂi?"ap 'ﬁf’ﬁ/o%aa vé"c‘ﬂ&s Béts aHn1 site %| gﬁl n % fgﬁﬁﬂwﬁq“

presentdfignss ehicH)paubatiers, ‘GBY!Fa@?ﬁgG}Em intEiggre |Prﬂ_‘:'aaébqby m?éifg?ﬂ%'ﬁ?lﬁ;fs
C? ormatlorq,,,m\,{aq:dlt)@ﬂe@qnayzlmgn hen igeadtfyanitieh saflety mémsiraspirlist Kie. 9. The
undertaken,| fle PRL R IsQale bRk AR datera %W%fﬁ'%%ﬂ&wﬁ%&ﬁ%ws

and other off-site piping lines are impacted in Qr rt inimi ethe over |m t e event
and limit irfiffhBe SRR IS ARSI SR gh?'gs dl?fg? t%qmrgu%ty mﬁlﬁ‘re era ,}%ﬁg msgns?onal

and |somembtgraptm&drréw€quﬂbn@feffﬁ$€ Bt SltscHRSing ‘dré“ﬁréﬁ’dr‘@?f ‘Af%ﬁ?ﬁ'b‘l’é two
dimensiongd genirseNAOBSsHHE] alREhienkige 1 féraatiopleispmbiring apresdetationtishest,

illustrated i |n F E(?,;\}%8 00501In ﬂcg%rql%&%gm%%f%mm%w,g{ 176 Nig8R Watabase
invention, the

enS|onaI and isgmetric reFresentatl? Uttgr etE are

preferably Hﬁlﬁ‘ﬁﬁiﬁ@d‘iﬁaaéé’frgﬁéaﬁh’ﬁ fF reastaldeetrd Slecf GRiCSIEragR Pepmie
easy acceﬁﬁgﬂ]ermattqﬂmfamtﬂyspers'bmﬁ@nmnmgowféremwﬁmgrémb%%wﬂd’t‘i?'a"éﬁ be

easily Upd%&%@ﬂb%&&@%ﬁ@@ps&@a{m affiineepiping linesiaieiperosmead pivh anileperating
units are operatlonal or not (géac{ag%oqacul:t#;rﬂiﬁrmoqgu th eﬁglggg&m%ogm@ilmgga%qtgg
nt

t
line owner8RIB2the LEBSRSACE Gontained ine can, be easil d and made avallable

to all facilitip et sommates e e Hai IR Hhaprsh é?fa%ﬁ?% lé%ﬁlﬁb"ﬁ’é‘ré‘bﬁf@ T e AR
accurate. Agditionatymtheegiéstrinic énageslivead thet @akihjtedhnemibte dft Gkt ee@gm%ywﬂl

emerge”CM@?Wﬁﬁﬂ%%mka&mg&kmrﬂaﬁe%ﬁ%nﬁIeat%qeémuaammgbe@umamat

the surrounding commtme RilRAF e OPRSKRNAS iR PRSI oLEIEE RS AL §A%,
which will permit those users to search, retrieve and review informatjon but not change the
same. The system 100 is preferably linked to other systems (e.g;, alarm systems, fire and
emergency response systems) such that information obtained from the system 100 can be
easily disseminated to others. The system 100 may be linked to other modeling systems 180
(e.g., dispersion modeling systems, etc.), which can be used to predict the extent of debris
dispersal or potentially toxic clouds in the event of an emergency event (e.g., explosion).
This information may be fed into the system 100 such that a safety perimeter may be
established.
[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 searchable database
120: The database is searchable based upon any number of parameters. The database may
be searched heoedoapsssa line identifier to identify a particular line, as shoRETIKS00T OIS
window 142 in Figure 2. The database may 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 located in the vicinity of the intersection. It is also contemplated
that the database may be searched based upon the owner of the line such that all lines

associated with ir ungder the re do%]rgﬁlbllgy of a pattigular %nﬂ?rwggpmg@wyhrgqyamn

identified. RIS coRETRPIAed that individual representations ma@: be searched tq identi

. particular lineastisiHas oBrsiprigithiatt ’[’GR)B‘%‘]TH%@E"OP%(P&'\?\%‘?% SSPaaier ﬁ?veerﬁ o ?ﬁg
searchablengigialeass HeG:fewnsian. iMegusdan shah mbrgepoypisotalivrusing pasgbpesral

system 10Q1gr 0136 I RE-da6Hihéin m@m@rgansyrlsﬁémam l"ﬁ%@ﬂ%%tiﬁ‘emab'i injRigRcive

which permits facility personnel to prom identi Cllit ment, units b%mgfllﬂ%s
that may bESFiIRHELBA0h the SHERY TS emeercéogn?;‘egvglr% V\% %eog'éléjr% (;'/wtp;jl e off-site

piping systintersecitiopaces the letk site pipRHIEESPEIBPAT-which include but are not I|m|ted to
weather re[gtggjemergencigartheutiiiabgs thaiice lighiniing, wthadesphuteicebet), kesyser is

explosions gr JelEAse;el IoG MRl dieido sela'adhis RiBiBGaflosyRBHIma RGP ks the
emergenc events main obj ective of the em%ﬁ%d }lylpg '[IOI’] and res anse fﬁlf{ﬁam!loo In

accordancégntifenassreied ‘H%r‘i‘fﬁ)ﬂa{g%]gﬁ Ss BTERRE r?éaél adequately
{;spond todisplesgenizy depiays Whidawedtibtion %*i*m’y'b@rrﬁ igfakilithseragrsrafatrguiekyirsolate a

rticular paetréAher fpmplify. &@@ft@tbﬁiﬁ ¢Bilneiiol’ cattaisoaiapil fHikitgteyffemth e imerestivate

isolation of the off-siig plglggecg f& dLiedugethe %?&Q@B%n f IR SR, WHeREL ey cheepHl D
significant Hamage t roughoutt e facility and’ surround&gcﬁreas |f(|§ l.inchecked

Additionall§ i 9PEcEgstah ey e 1o kR s eaRig s A BT sigpre™e
personnel gabithersyrabanoihgleodevanhryntro0 SEhamatieowara Gﬂi?g§|°l’5"aﬁ'& shgegs ddentifiers.

emergencys QiR i1e 30 QD stusy el in Figces) daaceussiiibepresapirixiaatoodniinoes
an electroniCally segichable,Aa1aRase dQ USRI NISEIA M ARIBRIS COMUIE, os

operating Uhft e Syster includes at least one terminal 130 operatively connected

to the comp*ﬁﬂéi"dpe‘?ﬁm@un'ﬁhﬂs@% 192 thee SHRIBISSIFIB I B 1568 a5hBhse
120. The tesainab lidflarayhkdakeciypcornester toltiee amit thtOpasianstintialoneasy dispmare
Preferably, hﬁEﬁﬁ?{{mnéJﬁ 3050 MRECEE Ckivhein Nitel 1O fhueHoia Webubsp waemen SRy

Sl ooy Seihy ase%maa' A BB SR b 0 A bR
terminals 13054y afSo communicate a wide area networ these

arrangemveBl'ﬁnEhﬂpl@G%Eﬁrg}'ca}?sécél?é“sé’%}Yéss%témaﬁ)@‘ﬁdFﬁkrheIfe'FhﬂH3I§‘1'§?)‘“E'§f€ﬁ that
terminal 139einedditescatiobnitat Witlpaividsd otidtddkedytvotird sysem i@ avtbethot: the sestem

display. Th&@%@x&%%ﬂa&mf}n@éf&éQu@ qge&%ﬂynvé%rabaéﬁa& ARFiEBRARAEISORRY be

(WlndOW 141 displays aerial images (as shown in Fi matic | s Of the facility and
portions th@?@g‘fi)(’ég CRARRAETSSER %’ aﬁv& °§‘éa\rﬁ:<’0° 185" ¢ 5 23I"in YEH" aessa"s wn I Figs. 5 and 6),

and street WO§M (as sholba EYSgs I?Oaﬁdfﬂrﬁfh)’eThéspﬁ‘%r‘gﬁd R NbrRFEH AL ‘E‘ﬁﬁydfgi)lay
high level regprasentations: 25309 @R feprexanapte icaktg: thdated moctiengé the seprestitatians

can be adj t%%ﬁ%%@&% Em?o%%@@@ E%ﬁleﬁeqtmgeee{ﬁ o fRailiy sandir-disrlayed vﬂ%e%hﬁ)wn

in Figs. 3, search window ermits the user to select and enter dFSl' ed, i

search parérﬁéf@??‘ﬁ'd‘é‘?c?'l’ﬁﬁcﬁ‘?WB@V’E%’%OWOS@?W&%I&F‘SW@ Vit 8t
substance locatiedevidrice iriotrraiersuchahatehaiiity mrapse%e@ewm%ﬁe@wawe t‘ﬂffp’éh‘?e Ietc.
Itis Conterﬁpm@nmegstm EOTIERIBT QRREKALINOERIES] hhisndrheecatabateidititaniy loskloThted

at the facility or rem tel ated from. the facility for. back RASES Id;giﬁ;@;ﬁpg,yﬁm th
purposes. /ﬁl re&’uné:ant% 91< %gqgom%l}}ter yalve e#%/t}né%%t é{f%pagnd datahase 226 may alse. t?e

remotely loRSESHPSTImetr e ACRaN LB it I P e S an IS PR He 18 5787 B ngﬂ? sys t at
located at tedadilijy vivesaek displgedput®r &petstingpssitite? 1) idengifndettiaryo th'@om[ﬂ]?er

operating ypit 110 tguah:he WANJER, afsheRINLithdl? aIEes 1R eRILUASEIRM the
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-[0054]The operation of the emergency jisolation and response system in accordance with the
present invention will now be described in greater detail in connection with several examples.
In the event oWhemsosssence of an emergency event associated with a leZCTAUA08TMELA%T
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 line using one of several search
parameters including the line number, the particular line name (which may include a
description of the distinct substance contained therein), the intersection number of the

e O e TR Rl i T BELLHARe EQQ?%&@PEB&H&W%‘Q%@Q%J&% eﬁ@pﬂﬁs«s !

now be descr e user Is presente W|th a menu, shown in Fig. 2.in sea g? wingow

When the udYesddidona! |61é‘?{ﬁﬁ§$ Rty Sl EF R Yﬂ%aﬁtﬁ?tllaﬁ@f’ “él?éfplgﬁ [REnfies ¢ &
representatjoimarfitivatvis drismiibp segentiamtvepblesy tirkadvesimay be dispiaredrirrdiffgentisglors or
representatign.ingliidas e ieeatioviskinnd RiesisRNccanRABEIgRSANTha QI ar facitty
Sysiems. 10 RRAY BRI AT e ISR Ahed e Loy i RieIItn Lelafing
to the line i$'8 [@écea e(Wne nlﬂ)m t% escrption (i c'flamete p% fine owner or

operator (WHcRKSRIPHEETHEHRRY rgféva‘ﬁ‘leclﬁ?ﬁéﬁtaﬁﬁ é‘il&?ﬁ‘"ﬁ’t‘iﬂ ?W%T@%HFE’GP%@E@‘
identifiers. Apaigtitighicie dinehd hpprdirditatdatiddwy. hashirtzecas de kalosust thevaip pialons afcan

location of the lealks the Usgh GRMRIRESIAN LIS GBS 'PRikEBdIe FRRIPWIDAlRIIATOR Gthe

leak, as shown in 13. The system 100 then determines which valves 41 must be operated

in order to |§(5’I’£§91W1g RN ﬁg’é'é%gary valves and the portion of the impact line are

gghllghted BA5Re displad serrcih sdlimnenam Hiigsiteoipinenlipmdeserigtier ¢uH RBHpeHisscribed.
cessary fagilieprysenrehefl he appkapwate [enlicidetdtiendaeibuyest hhe Kacdithpdissamel

would then manLallvaelons e LalisE 0 SARRADGIRRK 1S AsosaapRipiedihaleieeronic

controls can be provided and linked to the, em 100 Suct ctﬂat the s stem ogerator can

ySt
automaticaffP¥5aMRIRAHE REUBE SURPGEI gﬁd%sﬁr%' anl—‘den{'eh PR PRSIt whan the
necessary thethopughivetsard’ I’Gcdedefh|ﬁ°m@sMétyszdh’é¥f&'8€)58 1Hige %ysfémpfﬁl?ﬁés of
interactive. ifssGugbn 8 dpedirilityenesannadhnefititichds oewf altigeddofahakiadihel 46. In

representata,g%%sﬁegﬁ%@e%& Qﬂ £ Kl dlailes ﬁLéhﬁjéfrﬂlr‘@rfqgna.@ﬂagpﬁ@ ROSULPOAR

closed position e use ifect the closure of values in a systématic, less time

consuming rﬁi’é‘?ﬁ‘ié‘r“lﬂ“s&’rn@'&ﬁ‘ﬁﬁnﬁhn cERe SRS\ P R RS |BCSRUBAWRARAT FRPHE
zone such tuhttbmcility perddandistag oftrotdmiahcdtets it sy aBrecdtupoththe inderssiony the
identify secgaadeax yalves, wdlisb aie nesesSaiiaia selate fisdgalred henisericar abargadine
status of the val £ tt? |r]1d|c}:§1éq |th§£o% failulgfrzom H‘s yogatlo&wnhln the §afeté/tgee%mr%§§nmq§ns
shown in Fi§Y" USer cantHen salect Using searciwindow 142 that secon ary valves be

displayed. Tsda%é?bdgs%?e%"l'&@hl‘i‘ﬁpﬂéﬂl&’r‘? va&1THas dpteriat Abgres R SHTRERELHIER to
illustrate thénsledendarlocatios o6 b edbssddiviseiatedimections and other piping objects. In a

separate window 143 on the display area, the following information relating to the line is
(— displaced: (i) line number; (ii) line description; (iii) diameter; (iv) line owner or operator; (v) -

relevant cut sheets identifiers; and (vi) other connected systems. If the user knows the
approximate location of the leak, the user can highlight the particular area to produce an
enlarged view. The leak can then be contained in the manner described above.

[0058] A search utilizing a cut sheet identifier will now be described. The facility
personnel may provide the user with the unique identifier associated with a particular 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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. leak. Since the secondary or back-up valve is in another location remote from the primary
valve, additional operating units, etc may be impacted by the shut-Off. To differentiate the
primary valves:{romsthesmecondary valves, the valves may be displayed in Riiffaéznngoidnsor
other suitable identifier to distinguish primary and secondary valves. The display may also
highlight those units impacted by the isolation procedure such that appropriate measures can
be taken to divert supply from one line to another to maintain continuous operation of an
operating unit or the appropriate shut down measures can be taken to avoid failure of an

operating unlt orfo mf;tqlmlzei da6 ;ﬁe torgéq%@p@“l%gquggfw%@ theRgrticyianalf-sie iping

lines or ady‘icen%I piping fines 10 A search utilizing an oJ ite piping line description will
now be des%ﬂma%eﬁéﬂﬂ?ﬁ/aﬁéﬁﬁﬁﬁi@ﬁﬁwyﬁ&'%?ﬁtﬂ? %Barticular line identifier, but may

know the digosate substaneertbwiiliyiipeacstioed aynsrsentidméderiifier Wﬂbmgebmé%g iBegulA
down scree, 148 may, abiai Qvﬁekﬁﬂaeftﬂ&ﬁtpwmf&wahuamwlaﬂe@@fcmewﬁlemm dlisfingt

substance flowmg therethrough, etc, The pull down scre 46, IS illystr K
purposes offffiStERaH! 13 P %"ldne | !P ler m%rr'r'fgg(r)lﬁeh%{s bgehr%i cfar%?ﬂfaﬁpgtgr%%el:may

window 14@ravidsdratien, with gabr ‘@&rftrﬁghwﬁf Prefifeliierrenclsmtifler 15 ol syaparhic
correspondifghtiepr eaet tatiadjdtent pgeratibg hinfthe Gsegrephild idtsdifiasform dssdwrrokethdrabie

upon the S%Qéﬁ?%?eﬁ?o&f%%% eukl.%mglpg poiaRtiakrERite: mwevuaeﬁ, BASAHMROTHNEser can

information, the user ¢an quic |so te and identi ertaln ing,li s, W e .
descrlptlong’ﬁ'?d‘\??&ﬂh BS/‘[% g%h?)'} o SBRSE R S t%r S mg ﬁglﬁge '%]acli: retrleveh‘igrﬂ{fr‘l

resentatiegiehforiedoptalfh t%?}ﬂﬁibﬂ?%ﬁlﬁ}ﬂwmﬁdﬁ/\}ﬂ'ﬁfaﬁg inEigivdy dissumregses of
{ggrese ntatinataGhoes Specidaliontioh Mcudtie Intlivestins hao hoactioitssd HdwtHerpiping47.
objects. In %%%%?J@&ﬁ vwiedRy 143 & ?mmﬁglaysﬁéa%b%&lﬂﬁwmg infprpationdelatinatethe

line is displaced: (éélne numpber,; (i ne descrl tiop; (|| dlangtete 1v? line LWner or operator;
(v) relevant SRIFSHESRN AR RGRY d4 (JIPSm e SR S P E s I TS e F B Bhes 2
approximateposaieticnf ﬂfeﬂl@akﬂmqj@@r isafitmightigheshipuptisn Eicarba (HhprEmRERtion

enlarged Vlﬁié/ntTdae dﬁah@ﬁmmmmmwlmdu&the mesmevtRsEbet akioie. TOR58}A can
search U“" 49 A meg muaqw@p%gm#@ The tmuum BRRE MR PIQK de
a

the user WI e uni uel entl ler associated with arficu ar cut sheet e user can th%rg

search for ﬂ‘ié"c\??%‘l‘i@’e‘l“ﬁll‘f’é?é’ﬁﬂ}‘ﬁg ﬂ%&lla?@u‘t'?ﬁé'é’f'lg‘ﬁ?sﬂfg% ??ft WA ETG B fom
the cut sheélsﬂhgeds@wchxghdehmﬁg the méntlﬁetmﬂtherpakacmar&bﬁvsttefpfﬁmgﬁhﬁE. i (her

may either fj Eaméf@eﬁeﬁé@sﬂaﬁéﬁmeoéahﬁ@pingﬂm@a]t%amammwptﬂe
line |dent|f|erto hlight Qﬁl‘thwBI’glqg’p Ilnred ??t%ho n.in Ei h'r@(;sqﬁg&tﬁ%g%e{hgegupve

enec a c#/sua fgﬂ
the necessary repres fjlon ustratlng a Sgrtl ular off-site line. The user Cant en .

notify the fafiRty Pesaommél Bigne &ﬁaﬁﬁsﬁwmﬁ§m$%%?éﬁ§%eegw%%ra@*%
leak. [00591A agartie idilizifigraetrepbodiintershelion inldntiserdiividavbbidds thivedisplay the

situation may, %b%ﬁtwhﬁg ans]%u“fxaoﬁ,@@m@m{mg aam&mergemyeavsgﬁumm@nm
Gvnh the partlcular ort |nesfco éylned ther |n he facilit Bgr%qeggheflegngydpgg&de
El fSBCton It entl ier oPo?‘%

the user wﬂWSn‘fy hg PLraet nAE of r geographic identifier
such as adfm@ﬁﬂ@ﬁerﬁﬂ}?&lﬁﬁ'ﬁtkea@eographlc identifiers can also be used in the event a
member of fEssurrounditg eavanattiryicditcn an evepirts thestacilt§0 Thewssaianem tidnthe
search for tzs@Tgntesne,n%emseﬁsgmemrmm@mfm i

window 14 he pull dowﬁﬂ%]iﬁ ]_147 is illystrated in quo ) Fc%ru Urpos s of |Itl,‘llgsf'§1r]c
specific locRRSHHeRighel atfdh ﬁgg'ﬁ Sl SRR BT Mt ement 1 '/El I Operatio
user can hifdigispifheftlesiraddiinniderifiens) Hspay theeREH¥sb aPrY ks H&ﬁ?é%t@ulﬂ‘fqﬂfy
window 141, ddpen-spiesiair dfrdRtitdaninie semignpdamexample, weepresaritation obdak

intersection is displayed, as. shawn,in frig, enbifigs:tie 19Gationgf e
nearest cut'ShE&tS )égss owkr}{q#: Flgﬁlg{aa%r? s?%é?ﬁg?ﬁggﬁg? tar)?en |dentllt§jt%%ar9tlcul #
cut

pipeband. B%ﬁﬁﬂ&ﬁﬁf%ﬁ@“ﬂ‘ib%mﬁﬁé?%lpegh%gs?ﬁ§ﬂ%§FtEgn Feh fa &R av:

€ relevan
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clicking on fhe markemias SoWEsithE igBh araniesthaappmprisse menéHiarnassasiakatuath
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. [0060]The emergency isolation and response system 100 in accordance with the present
invention may also be used to highlight an area within a particular perimeter, as shown in
Figs. 1 and 1&vé-edoexassgie, in response to the occurrence of an emergenegBUsIW{®59Spill,
fire, explosion, toxic event) within the facility it may be necessary to identify those off-site
piping lines located within a safety perimeter. The user can retrieve an aerial image, as shown .
in Fig. 1, or large scale representation of the facility to pinpoint the approximate location of the
event. The user can either draw a trace 30 or enter the approximate radius of the security

perimeter, s Show SRR R Bumage e erATRCS e dipged

area, as shown |n 6 hee e resentation then identifies the off-site pip |$I|nes

the piping oﬂféﬁt@eréﬁéfaﬁiﬁﬁddﬁ’i@%r &W@P?ﬁféﬂtﬂé"rgsfbﬁ?ﬂrﬂee& STy G R RRSr LRSS
user can theffidtipiggine pireserot atéonm vkt véh iof - Sitenyi pif thiindesoade tthvenimersting eiftangtof

the lines anghthe QRerRdipg %?@%nﬁ%teannﬁraaﬂéh%ﬁt%areréma@taa Jdaessﬁ?rﬁamgr&akct
retrieve the ng Ces?‘ax%y 3 ﬁp N, biegt mforargtaér ﬁié gt such that the, I ? Apeemeraency,
event can b2 TRRES TotRE“SPea Wi & earety Perimetar. This 1s very etfective to minimize

the potenuaheaseégwmﬁreqrﬂrpa'éb@fraﬁwe’rgeﬁ@t@wntmﬂeé@yg?awebﬁaawaeqrgaef‘fbof
identify the nreemsarncgieent ardafepytardaeits biniostnaidtytiBablosiorsafy aizanfldikefety

release of flammalle Qﬁﬁ&lﬁﬁeﬁ%eéxﬁmo%?ef@é%&‘ Ritsreleaece ha%emémis QQ@%&%@%A&
may be necessarg to e sVguate per Ig;&%%urldm S Wrthrn the facilit communr

surroundrnd’ﬂ%’?‘i’ gllwt ﬂlI%CSTFTer e & %\5 i Bgtpr%ag S>éu'}‘ith ‘r'Jarcé’ St
@eases thiferg Hstitdinestadiiiy dhel fréy&mdhnémnylwernﬁetadlﬂsethés@ﬁélar sU¥hilesifited
n be integiatedndith dhsiisyridon ddhatcgtine epient cispthyettaedierdagiiiy: tapracitiniatian,

as shown, g1, R4 MDIRli i ARG SRR IBlIRGSSI QU R UEUUMERD DRI . T

is possible to |dent|fyt e scope of any mandaLer evacuation. As scust%e above, th

ystern 100 AR A RS BRI Y TSRS S AR S YOS, AR sk
system sucBxisapaidina sherayisbimrdssith thaiseroafuty gy méteités Rotfp ki idgidy bt e
leave the amnihﬁaﬁaémpﬁameﬁehmax alsahediseddotRsaklish roately Rerredad foher

maintenancg, a0d. oS! NANELIGTASLEY, SYRDIR: BOLEAAINRIE ARIRIE M ALATHFERD Lt

refinery coniponents over pipe bands and other components within the facility. The hejght of

the crane c¥ite thesafety @gfaﬂﬁaﬁ tg gara'fiférm?aomh@ éﬁ%ﬁf‘fﬁ&fﬁﬁe%fré% aﬁrgge*ef
[00611The systelse TeG:sahtaledabiishsedafetidpsrihetat Hif-wrerioiping lnd Nthnisbnestermgncy

through a pipehangod Be.msRy, Gastdaleatify s.RARICIH aIRERANddmpiiRAINNG Pire PAHBLSnd
(which creatﬁ_la Cross se |on@LI|nhe 1.91 ovena P'P%?apﬁi.bas showrlarn Fig. 17. The system

10 est h
100 then séarches and 1dentinies afl oft- t?’e pIPING Mes passimg through the pipe Shd & %Fi"at

location. THRSHEIEGAH IFEMETAGRH HeaH0RRE fSRPYEN of the off-site piping lines is then dlsplayed
in a list, as glenin for exXaim plestend-iol&naisohbfongedrposiestdy iblistifison plisipkalisdievhich
window, buéﬂ%é*?ﬁ‘r&% sfls.fp‘%remtsfﬂreacwah@eﬁak%wmﬁamswy&ﬂr&ra{ayd%wm
Cc?formatlon SUCh; IL € user can read dleptlfy d gelectt e s n%cess?ac\é,glplri:q Ilqes
isplayed iffBARaL hcrn%rlﬂa 28 %8 STRich permit ?ﬂaougrerat%'%ﬁen quickly lotate

representaﬁbﬁsnahﬁpdmﬁ@é@as@.@daﬁéafmhlltﬁéﬁﬁmwauw W%R@ﬁnﬁﬁ@rwé*st%ﬂeﬁwéﬂ
within the pipehandatidts fTiectidnalityiisoespeociatilatinefial sable pfahecvffnito pinlng thak Hadlyen

impact an %&rsﬁmpwsﬁﬁémmw herieqiee gn% WUENEL RS qra%&@mrcamaatm

identified such that Sum!%?? [ oIatlorhsteEp g_an beIE medtf reac h'line to |solar§ o

event. 10065AFS HI88 B SE TR S SRR 00 RS p) rﬂ<ae"d"¥b“ Nalts t’e%i Y
sufficient information such that the user can readily ldentlfy and select the necessary piping
lines. The displayed information includes links, which permit the user to then quickly locate
representations and cut sheets associated with the individual off-site piping lines contained
within the pipeband. This functionality is especially useful when an event occurs that may

impact an entire pipeband. As such, all of the affected lines within the pipe band can be
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leak detection system, which could detect pressure drops and other parameters indicative of
leaks. The system 100 can then be used to pinpoint the leak and identify the necessary steps

- (e.g., valve clesoraspnesseed to isolate the event. [0063]While the primary eljpoine 16 tbwos
emergency isolation and response system is directed to improving response times in
emergency 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 training module
for facility personnel in connection to with emergency response planning and preparation. The

system 100.cap b used 1 Sate, 1R A6eHITS06P 9130 SIRIGRICK.LXEH IRJAEILBIE e

preparedness or both Taci ity personne and those In the surrounding community. [0064]It is
also contenff®ed that the system 100 can be used in connection with planning. As a
planning togapti?g system It 39 alsm dostersethtal ithehtify §i)stenud €08 wiyshe ishigidinasutivmateich
lines and opefatiBg S MR HNRRIR I BaleRaRCRNIRpe AHIEShdliliifaranthaRetial g
units that a mpefflte en &@gnag%qlce%g are, I ftetglnﬁc))(\)/i?l % bar}:‘oll dc(‘ g,ScSIbk% |0({37?1'[I%n5 of

dw
new off- S|te Fibing TREERR managing the ine ité pIping Systems, an
managing tffeemzitite siaseeamerdetéodmialg Hifst¥shk. [0065]The present invention, however,
is not intenqierb3g be limiterk kotfiegirbffapitebjective of the emergency isolation and response system is

directed to improving response times in emergency 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 training module for facility personnel in connection to with
C— 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 connection 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 contemplated that the system 100 can be used in connection with
processing units to track and isolate events in processing units. It is also contemplated that
usage of the syst03/28020ill be stored in memory in the computer control BaR/TIDsORGESat
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. [0066]It
will be apparent to those skilled in the art that various modifications and/or variations may be

made withopt departing fIam 6 SeaRe.0f heoRiese M MERAOR IS T ERAacHBahal mater

contained in the accompanying specification shall be interpreted as illustrative only and not in
a limiting séhgé‘f'c\mw‘ﬂféﬂfﬁé&?ﬁa@éﬁﬂﬁ%ﬁfﬁ'ﬁ?ﬂ"s&ﬂggﬁlﬂ’é&ribed 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 method and system disclosed
herein, provided the modifications and -variation come within the scope of the appended
claims and their equivalents. CLAIMS 1. A system for emergency isolation and response
to an event 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
‘E:erethough and at least one piping line device, wherein the facility includes at least one

cility 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 piping line extending through the pipeband at the
particular location of the cut sheet in the facility and the location of the piping line with respect
to other piping lines within the pipeband at the particular location of the cut sheet, wherein
each representation of a piping line is electronically linked to the each cut sheet in which such
piping line appears, wherein each cut sheet is electronically linked to each representation of a
piping line within the pipeband at the particular location of the cut sheet;

21



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
representatiorbqjmﬁ/l%n sheet is displayed at the particular location of the cut sheet in the facility.

1. A system for emergency isolation and response to an event in afacility, 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 |east one facility unit,
comprising:

a searchabl e database containing at |east one representation of each piping line, and
at least one cut sheet for each of the at |east one pipeband, wherein each cut sheet
illustrating the at least one piping line extending through the pipeband at the particular
location of the cut sheet in the facility and the location of the piping line with respect to
other piping lines within the pipeband at the particular location of the cut sheet, wherein
each representation of a piping line is electronically linked to the each cut sheet in which
such piping line appears, wherein each cut sheet is electronically linked to each
representation of a piping line within the pipeband at the particular location of the cut
shest;

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 lineis
one of an off-site piping line and an on-site piping line.

3. Thesystem 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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