A PROCESS FOR MAPPI NG OFF- SI TE PI PI NG SYSTEMS | N A REFI NERY AND/ OR
PETROCHEM CAL FACI LI TY AND A SYSTEM FOR PROVI DI NG EMERGENCY | SOLATI ON AND
RESPONSE wi 2008RBE12DNERY AND/ OR PETROCHEM CAL FACI LI TY CRESS/UREMERENGE 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

Sept enber 11, 2006, entitled "A Process for Mapping Of-Site Piping Systens
in a Refinery and/or Petrochem cal Facility and a System For Providi ng

Emer gency Isol ation and Response in a Refinery and/ or Petrochem cal
Facility." BACKGROUND OF THE INVENTION |I.Field of the Invention

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

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

[0002] 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 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 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 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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for planning such that the impacted off-site piping systems and the associated operating units
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BRIEF SUMMARY OF THE INVENTION
[0008] It 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 valves (e.g.,
regulator valve, shut off valves, diverter valves, etc.), and other piping objects (fittings,
connectors, vents, drains, sensors, clamps etc.). 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 (e.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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piping line may also be accomplished using 3-D laser scanning technology. Each valve and
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representations for a particular line and cut sheet.
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I nvention to provide a nethod of isolating an event in a facility. The
event maywbeoen3sizer gency event requiring rapid responsecousSaimomeeirer gency
event such as a mmintenance procedure, a planning project or a training
operation that involves or may inpact upon an offsite piping band. It is

al so contenplated that the system nmay be used to isolate an event in
on-site piping (i.e., piping wwthin the operating unit) in an operating
unit in the facility. The method includes identifying the |ocation of the
event i [OIBE faciliisy andther ReeSst Qhe pedH: i thydntiont € ptRER! iaOmeMbat by event
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wi || nofPase '§8eeenmsd bassd uwenthiidenticativn of aneet shecringhangi ofsisy pinina dide n
whi ch: 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 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. 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;
[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 of
Fig. 4;



[0018]Fig. |I is an exanple of an aerial representation of a facility
illustrating a perineter trace in a mapping systemaccording to an

enbodi mrenwvoabostdsas2pr esent i nvention; 100191Fig. 2 i s anpPexarspéog/onfeon
graphi cal representation of the facility of the Fig. | used in accordance
with the mapping 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
anot her exanple of a representation of an off-site piping |ine having a
particular off-site piping line highlighted; [0022]Fig. 5 is an exanple of

cut shegbz4jor useng n7 §5n MRRRARG: 55/%%;5&@%9&&%9&%%% hot B BFeSSf

BP ¥e 2 ;[ !tlg\r/]emt{goo 3 rptljfg %gntlefseéit?o%tvtrllthm the fnplhty anfd tl?e I%gz}tloi? 8f cut rslfllegePsl, ! ght | ng the
[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 upon line information;

[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 the emergency isolation and response system for
the intersection selected using 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 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;

[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
in accordance with another embodiment of the present invention.

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

different figures.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

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

connection with a refinery and/or petrochemical facility, hereinafter referred to as a facility,
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Fig. 4, WD 2008/ 033320PCT/ US2007/019695 [0024]Fig. 7 is an illustration of
t he mappi ng system according to the present invention illustrating an

I nt er sectworross/asbizn the facility and the | ocations of ceCTAlSe@7919695
[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
energency isolation and response systemof a nenu for selecting off-site

pi ping |ine 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.

[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 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 useful 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 at the
facility and the interconnecting pipebands can be readily identified.

[0040] 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 energency isolation and response
systemof a nenu for selecting off-site piping |ine based upon facility

i nt er sectworroesnmi3es2zoat i on; [0028] Fig. 11 is an ill ustratipamuskodioeseesrer gency
i sol ati on and response systemfor the intersection selected using the nenu
in Fig. 10 having cut sheet |ocations and off-site piping Iines

hi ghlighted; [0029]Fig. 12 is another illustration of Fig. 12 having a
particular cut sheet location highlighted; [0030]Fig. 13 is an illustration
of the energency isolation and response system of a nmenu for isolating

| eaks imopgcor dangpuriingh td1e esrﬁ‘d?ﬁtyhﬂa’p%ﬂg %ceEsOQéJdrEh -tolthel Bre@dht

' Tust rl%E/eln(tjlrc}n OIhetare]a(ralaangageg' ?ereha;/eldnto l\ég‘rlltYf}? SbulldmgsI ggd olpgrgtn?g Iur?n?s 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
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 Figs. 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 oil, paraffins, petrochemicals and the like. It
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 connected 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 ghl i ghted; 100321Fig. 15 is a schematic diagram of the emergency

i sol ation and response systemin accordance with the present invention;

[ 0033] Fi gwoR6osies3zn il |l ustration depicting the enl ar gemeotr/uskoca/opesps net er
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 diagramof the
energency 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 illuminated 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 (i.e.,
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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an approprlate 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 draftspersons 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. It 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 off-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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t hrough the piping lines and the conponents connected thereto at any

| ocation within the facility. [0043)In accordance with the present
invention, locators are | ocated throughout the



facility adjacent intersections and at other predeterm ned |ocations to
provide an identification to facility personnel, of which off-site piping
| i nes ar ewbaeoesise32at a particul ar Location. The | ocat or #Ccaris2ehnoseps based
upon proximty to intersections, access ways and ot her geographically
significant identifiers. The |locators conprise a cross-sectional
representation of the pipeband at that | ocation. This cross-sectional
representation is WO 2008/ 033320PCT/ US2007/ 019695 hereafter referred to as
a cut sheet 5, as shown for exanmple in Figs. 5 and 6. Each cut sheet
provi de, f S tal.ned
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di spl aye@nedndtiheit lrogaat momecfwn@&p@admgdh@ cbimupayticul ar cut sheet. Wth
such ar enent, | ont.e hat t he display panel
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sheet. Facility personnel having an appropriate handhel d reader and displ ay
can scan the bar code to display the xelevant cut sheet. It is also
contenpl ated that each pipe line 11 within the pipe band nmay be | abel ed

wi th an appropriate bar code such that facility personnel can access the
representation and descriptive infornmation for a specific pipe line 11. The
scanned information can be transmtted to the user such that the user can
view the representation for the pipeline and notify factory personnel of
the approprlate measur es. [0045)Each cut sheet is created by either
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prepare the diagram of the cut sheet at the particular |ocation of the cut
sheet. Facility personnel then identify each of the individual off-site

pi pi ng | iweoesto3size | ocati on of the cut sheet. It is corCEmst@radehat the
cut sheets may be created using any one of several known techniques. The
cut sheet may be prepared as a paper drawing. It is also contenplated that
the cut sheets may be prepared el ectronically using CAD based systens or
any ot her system capable of creating el ectronic draw ngs. Wil e paper

drawi ngs may be acceptable, an electronic cut sheet has its advantages.
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[ 00481Thi s descriptive information forns an inportant aspect of the
energency isolation and response system 100, described in greater detai

bel ow. Uswogodsns3ztescri ptor information, the facility pecsarse@/oc®wns qui ckly
identify which operating units are connected to a particular off-site
piping line, which off-site piping lines are linked either directly or

i ndirectly through an operating unit to each other. This information is
essential when an energency response event occurs. If the approximte

| ocation of the enmergency event is determined, the facility personnel can

qui ckl Va5t §30/ Uphd' Qerhdifal CHS0 TRSLHE dBBElIyOTchnisdcted B Pth@Guhit NAH as a

representations, which plfebands“ operatlng units, .etc. qpﬁglqgggtq? by the
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sheet s the facflitehied poitipnsrtbersoflasestiown ieFigst 3-6n? and EneytFheety at@pdewnivo. The
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Furt hernBre, the ezT ectronic representations can be ea5|l}/ updat ed en

modi f i ceindowsl4il ocantispdeyf high devebirenregniationss an shovpefar sxawale YR Spdbting
uni ts argeQReteathRatatihs EitbeQRIRsRUIsPthat rirore ldBRIIEDEEploded e i Ifaclity ve
information related to |ine ,ovmershiﬁ, %h‘g S bstrgfg)ce ontaltn§% inrtghe i ne
can be esdieldjspipyadiasshawe imEige hdaii Bt £5°FR WindoM 1APRRFE BISHEF" Buch

t hat t h@ldchiuef emér RBireVsiatchPaeanieders.aai ddstryptioarvandove 143 pravides durforngeion
accurate. Additionall '

he nocEssaiF SHEF Gy e SHOHE B TR MIGEERE. e Lo S hoq sl el 70
comuni {3lvd, @iﬁeh@e,%‘t&m is’[d&_ﬁfeniﬂlﬁiecsmw thel ndhngelommnim'gm;litilsmanqb&ctc@tjlbw. an
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disaster recovery purposes. A redundant back-up computer operating unit 210 and database
220 may also be remotely located, which serves as a backup in the event of a failure of the
primary system located at the facility. The back-up computer operating unit 210 is connected
to the computer operating unit 110 through the WAN 160, as shown in Fig. 19. In order to
ensure system integrity, it is contemplated that a limited number of facility personnel will
have the ability to modify and/or replace representations, cut sheets and images contained
within the system. All other users of the systems will have read only access to the system,
which will permit those users to search, retrieve and review information 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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dat abase 120. The dat abase is searchabl e based upon any nunber of
paraneters. The database nay be searched based upon a line identifier to

i denti fy wopasstizgizbar |ine, as shown in search wi ndow 122Tius2067gueees 2. The
dat abase may be searched by discrete material to identify those |ines
containing the discrete substance. The dat abase may be searched by
intersection to identify lines and cut sheets |ocated in the vicinity of
the intersection. It is also contenplated that the database may be searched
based upon the owner of the line such that all |ines associated with or
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wi ndow erm | ect and enter desired search par aneters.
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mai nt en%%%t ﬁé?in%émtAs%owﬁtlrpr L fltﬁé ﬁ&gcénoch@n sfdcealifg sdakth wingew 147 alav e,

pi peline I's contenp ed t he conput er operating_ unit %10 and
the dat abeesdaryowalies, bpedispiaveded Itatls taﬁfe Pa%ﬂbllt ttg igentife nisttery abest ed™ r om
the facilitsnfaBbn RAMEHReRhRPREMustitkd BRTBENUBGOMMEY tHBE RRBES to Rokedtiadant
back-up conputer operating unit 210 and database 220 nay al so be remptely

| ocat ed, which serves as a backup in tige event of a failure of the prinmary
systentlocated at the facility. The back-up computer operating unit 210 is
connected to the conputer operating unit 110 through the WAN 160, as shown
in Fig. 19. In order to ensure systemintegrity, it is contenplated that a
limted nunber of facility personnel will have the ability to nodify and/or
repl ace representations, cut sheets and i mages contained within the system
AII other users of the systens Wil | have read only access to the system
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with the present invention will now be described in greater detail in
connection with several WD 2008/ 033320PCT/ US2007/ 019695 exanples. In the
event of wbeowosssznence of an emergency event associ at e#Cmiuskooaoimak i n 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 line using one of several search paraneters
including the line nunber, the particular |ine nane (which may include a
description of the distinct substance contained therein), the intersection
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manne cl'rcunst ances, val ve nm I's [ ocat e In a
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necessary to |so at e he user can change the status of the val ve
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val ves trélemt GCuoSkebtd QlehGfidret end (V@) 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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| eak. Since the secondary or back-up valve is in another |ocation renote
fromthe primary valve, additional operating units, etc nmay be inpacted by
t he shut -wbf2008f333t0f f erenti ate the primary val ves from Phe/use@andmpy

val ves, the valves nmay be displayed in different colors or other suitable
identifier to distinguish primary and secondary val ves. The display may

al so highlight those units inpacted by the isolation procedure such that
appropriate neasures can be taken to divert supply fromone |ine to another
to mai ntain continuous operation of an operating unit or the appropriate
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of the nearest cut sheets 5, as shown in Fig. 11 and 12. The user can then
identify the particul ar pipeband. Upon identifying the particul ar pipeband,
the user can then identify the relevant cut sheet 5. The user can then
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present invention may al so be used to highlight an area within a particul ar
perineter, as shown in Figs. 1 and 16. For exanple, in response to the
occur r enceoabosa3rner gency event (e.g., spill, fire, expCodiseon7/o1was c
event) within the facility it may be necessary to identify those off-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 approxinate |ocation of the event. The user can
either draw a trace 30 or enter the approxi mate radius of the security
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and identify the necessary steps (e. g , valve closures) needed to isolate
the event. [00631Wiile the primary objective of the energency isolation and
response systemis 19



directed to inproving response tinmes in energency events, the system 100 is
useful other purposes, which are considered to be well within the scope of
t he presew0D 2008wBB3200n. The system 100 can be used as a trcaiuszevg/onwdill e f or
facility personnel in connection to with energency response pl anni ng and
preparation. The system 100 can be used to sinulate the occurrence of an
energency event to facilitate preparedness of both facility personnel and
those in the surrounding community. 1006411t is also contenplated that the
system 100 can be used in connection with planning. As a planning tool, the

syst em {LRRKRANsRA AR fMiderdt dSdlitidny stéps) cannBsgiifophbd Sirt@cPilipé ng idolarethe (i)

which lines and operating units are | npacted by nmai ntenance procedures,

(iii) 17Yf85 and operating units that are inpacted when conponents are
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\rMat Ee:)rE?c%s‘éa?‘ﬁecqg}u?ng“?aeheefm lheﬁte;t ev%xﬁstem 100 can be used in connection

0 7'SoTate events in processing units. It
i s al so[t®68} enpl avade tﬁwatrlmgble@ivetdféhfsgrmrmcimiamh landheesponse ybténhisnenor y

in the S‘PéHP &i n@ﬁé\égé)L‘esH ik &ﬁhré@%& eesrrtz %@ sygaérmmtlg QeiGRSnbe | ater

retri eved n partic I me and user accessing the
represe n¥m9$f<§nwh§h D P@G'qei’?@l tachentyeld ayithins thef SC?IPFeO? s rREeeht myeYiPnantheany

changes sy4S 106 €an bkNRedad HaldiAR: ModuRl HRHicility FeeRRRASA Joﬁnﬁﬂi‘ioﬁ\fﬁmlthor use
of the system 100. [0066]It will be apparent to_ those skilled, i q,e art

that v apningwgn%ﬁﬁgqné%tnl‘aﬁwgg apdyprgparation.” The system 100 can be used to simulate t

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,
(iii) 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.

[0066] 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. It is
intended that all matter contained in the accompanying specification shall be interpreted as
illustrative 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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vari ations may be nmade w thout departing fromthe scope of the present
invention. It is intended that all matter contained in the acconpanying
speci fi cavDanosai3ad2b be interpreted as illustrative onlypramaSea/ 019695
limting sense. Wiile the present invention has been described in the
context of a refinery and/or petrochemcal 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
i's intengarbd datsyétba divcRseherbifVbyited tkeovediSicdtidas A driaged ommswihie
variatiogs of t g netgqf and ﬁ% tem di scl osed herein, provided the

modi fi cab§ FARE e orpendsq JAMESRE MATCAMYPAY: scope of the appended cl ai s
and their equivalents. WHAT IS CLAIMED IS: 1. A nethod for mapping a
facility having at |east one facility unit and a piping system wherein the
pi pi ng systemincludes at |east one pi peband extending through at |east a
portion of the facility, each pipeband contains at | east one piping |ine

t hrough whi ch a desi gnated substance flows there through and at |east one
pi ping |ine device associated therewith, conprising: | ocating and
identifying select |and based identifiers within the facility and assi gni ng
a unique intersection identifier for each of the select |and based
identifiers and providing descriptive information for each of the select

| and based identifiers, wherein each of the select |and based identifiers
being located in the vicinity of one of the at |least one facility unit and
a piping system | ocating and identifying at | east one |ocation for
at | east one cut sheet in the vicinity of at |east one of the select |and
based identifiers and assigning a unique cut sheet identifier for each

| ocati on of a cut sheet, wherein each cut sheet is |ocated adjacent to the
pi ping systemand identifies each piping line at the |ocation of the cut
sheet ; mappi ng each of the | east one cut sheet to identify each piping
line within the pipeband at the |ocation of the particular cut sheet,
wherei n the mappi ng of each cut sheet includes identifying each piping |line
at the location of the particular cut sheet and |location within the

pi peband; and
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mappi ng each of the at |east one piping |line, wherein mappi ng each
piping line includes (i) assigning a unique piping line identifier
for the piping line, (ii) providing descriptive information for the
piping line, (iii) identifying each piping |line device associated
with the piping line, (iv) providing description information for each
pi ping |ine device, (v) mapping the |location of each piping |ine
device associated with the piping line, (vi) providing a unique
descri p¥HAT IRIEhAIMEBDISS or each pi ping device, and (vii) mapping the
| ocati on of each cut sheet |ocation on each piping line. 2. The

met hod of mapping according to claim1, further conprising:

obt ai ni ng at ,| east ' e. of. the. Llity,.wherein fhe at | east
one | e it d8 BB Bl et Fiberk bl ol Bpd p B iR

of f - si t ghieReRARNFing bREnPincluBaSh 1caft Ond Figdtahd dxtéHaidg, thibhh Rleakt@FDbicARNE

| and based identifier. 3. The met hod of mapping according to claim
1, wher 8iedacilite, cpehpipgbahd ermtaiss ap least ofie piping ding thrquigh waéphlai desigzatal sobstsict e

piping line, 4. The thod of .mappi ng according.to ¢laim1, wherein
the at ﬂ@a%@wraﬁlgowap%nﬂgf PR gicRipRE Q“‘?:%Pﬁ‘}P ASPHgied thefegiios compEsipe a

val ve, pipin | ; ' I L GE. o D d
of mappi ng a%g%rggi%{r%ﬁ? %ﬁg@g%%&%?ﬂ%@g&g?d&ﬁ%ﬁ% ﬂaﬁ%%?ﬁegfa%@ygg&;ﬁssgﬁlg %e
at | eastmigicin@tsbetivh ddxhtifierEbrsdels ofthe et lagd BudedidetifieBing providing descriptive
representation of each cut sheet. 6. The nethod of mappi ng according

to cl ai infgmatigneforsash phide aelpqs lang based ideotificsy, Wireingach efitbe solavblapd prsedy
e e AR BT SRR ST B it B,

Conpri siNg: [ocating and identifying at least one location for at least one cut sheet in the vicinity of at

least one of the select land based identifiers and assigning a unique cut sheqt identifier for each
location of a cut sheet, wherein each cut sheet is located adjacent to the piping systeni and
identifies each piping line at the location of the cut sheet;

mapping each of the least one cut sheet to identify each piping line within the pipeband at
the location of the particular cut sheet, wherein the mapping of each cut sheet includes identifying
each piping line at the location of the particular cut sheet and location within the pipeband; and

mapping each of the at least one piping line, wherein mapping each piping line includes (i)
assigning a unique piping line identifier for the piping line, (ii) providing descriptive information
for the piping line, (iif) identifying each piping line device associated with the piping line, (iv)
providing description information for each piping line device, (v) mapping the location of each
piping line device associated with the piping line, (vi) providing a unique descriptive identifier for

each piping device, and (vii} mapping the location of each cut sheet location on each piping line.

2. The method of mapping according to claim 1, further comprising;
obtaining at least one image of the facility, wherein the at least one image identifies
approximate locations of the at least one off-site pipeband, the at least one facility unit, the at least

one land based identifier.
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provi ding at |east one electronic |ink between each piping |ine
represented on a particular cut sheet and the electronic
representation corresponding to such piping line 8. The nethod of
mappi ng according to claim1, wherein the nmapping each cut sheet

i ncludes providing a directional indicator orienting the cut sheet
wWith respect to at | east one select |and based identifier. 9. The
nmet hod of mappi ng according to claim1, providing descriptive

i nf or maBj on Thyméthel gfinmippihglabdvedingolclifie S, Whasih diedpibfEneds sRRdfR-@E
the piping Line. 10. The method of mapping according to claiml,
wher ei nPiPAE lina pst angsilepindling he | east one cut sheet to identify each
pi ping line includes identifying the dianeter of each plplng line at
the location of the particular cut sheet.

4. The method of mapping according to claim 1, wherein the at least one piping line device

comprising at least one of a valve, piping object, sensor, and monitoring device.

5. The method of mapping according to claim 1, wherein the mapping of each of the at least

one cut sheet includes preparing an electronic representation of each cut sheet.

6. The method of mapping according to claim 5, wherein the mapping of each of the at least

one piping line includes preparing an electronic representation of each piping line,

7. The method of mapping according to claim 6, further comprising:
providing at least one electronic link between each piping line represented on a particular

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

3. The method of mapping according to claim 1, wherein the mapping each cut sheet includes
providing a directional indicator orienting the cut sheet with respect to at least one select land

based identifier.

9. The method of mapping according to claim 1, providing descriptive information for the

piping line includes providing the diameter of the piping line.
10.  The method of mapping according to claim 1, wherein the mapping each of the least one

cut sheet to identify each piping line includes identifying the diameter of each piping line at the

location of the particular cut sheet.
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