KNOW.EDGE MANAGEMENT SYSTEM AND METHODS FOR CRUDE O L
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Refineries are generally designed and built to handle certain types of crude oils. The
selection of equipment, the material for the piping, valves, and tanks, and the
arrangement of systems, subsystems, and components are specific for the types of

crude oils processed by the refinery.

Crude oils can vary widely in terms of such characteristics as sulfur content, acids,
heavy metals, salts, water, and other contaminants. In order to process crude oils that
are significantly different from the types to which the refinery was designed or to
process mixtures of crude oils typically requires extensive testing, laboratory

simulations, and expensive modifications to the refinery.

Accordingly, there is a need for a knowledge management system and methods for

crude oil refining.
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In addition to providing a system for organizing the numerous classes of information,
the invention prescribes methods for capturing the information, searching for

information, reporting results, and updating the content.

Steps of the methods of the invention may be implemented by executing instructions
by a processor, where the instructions are stored on a computer readable medium or

included in a computer data signal embodied in a transmission medium.
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a block diagram of an illustrative embodiment of a refinery and crude oil

knowledge management system.



knowl edge managenent system DESCRI PTI ON OF THE
PREFERRED EMBODI MENT The refinery and crude oi
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by FIG 1 and designated generally by reference
numeral 100. The system 100 consists of a plurality of
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Orgsfupstion ofsthe system 100 and inedthadspaéa enabiehiggormation, such as crude
oil characterizations, the experiences of processing crude oils in the refinery,
problems encountered during the processing of crude oil in the refinery, and the
treatments applied by personnel of the refinery to counteract those problems, to be
captured, organized, and disseminated. The information can be disseminated via
printed reports, a display, and other methods of dissemination known in the art. The
system 100 and methods further provide a basis for running analytical models and
other decision support applications to assess risks and financial impacts; thus,

allowing users to make informed decisions for crude selection and treatment planning.

As shown by FIG. 1, the classes or types of information stored in the knowledge base
200 are organized in a hierarchical system 300 and include but not limited to customer
class 102, refinery class 104, crude unit class 106, crude tank class 108, slop tank

class 110, equipment class 112, equipment configuration class 114, equipment
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all owi ng users to nmake informed decisions for crude
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operating objectlve of the refinery. For example, in the configuration for a desalter
process, the crude unit may use a two staging desalting configuration. Equipment
specification class 116 pertains to a class of information including design information
such as engineering drawings and technical specifications related to the refinery. As
previously mentioned refineries are designed for certain types of crude oils. This

class captures such information. The equipment configuration class 114 and the

equipment specification class 116 are types of the equipment class 112.

Crude tank class 108 is another type of the equipment class 112; however, from the
system perspective, it is shown separately to indicate that inventory levels of crude

may be monitored to automatically provide information on the percentage of crude oil
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which contains information relating to the chemical properties of the products

produced by the crude unit.

Crude slate class 128 contains information relating to the composition of the raw
feedstock that is processed by the refinery. The raw feedstock may consist of one or
more crude oils and/or left over stock called slop. The system 100 captures and
maintains the crude slate composition. The information includes the name of the
crude oil or some unique identifier together with the percentage for each crude oil of
the total raw feedstock. Slop may also be identified as part of the feedstock. Crude
slate information may be entered to the system 100 as part of the service report or

entered separately.



feedstock into the final products. The product refers
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data arrays of values collected from non-destructive testing. Operational data class
140 is a general class of information that indicates how the equipment was operated
and how the equipment performed. Such indicators include controller output values
that are either manually set by an operator or automatically set by a controller, sensor
measurements and other instrument readings. The entries or instances for this class
may have a timestamp associated with each value and a quality metric. The system
100 provides for both manually entered values as part of the service report and
automatically collected values that are uploaded directly into the appropriate

repository.

Chemical treatment class 142 contains information relating to the addition of one or

more chemicals applied to the refinery process to minimize the effect of some adverse
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of a refinery. For example, the corrosion rate may be determined for a specific crude
oil in a certain type of piping material. The system 100 provides for maintaining such
results, which may be used to predict potential problems with processing crude oils

and to recommend the treatment plan to minimize such effects.

Predictive result class 150 represents the class of information that is generated by
predictive analytics and/or a decision support system using information stored by the
knowledge base 200 and/or external information. The system 100 provides for
maintaining such results, which may be used by a field representative or service

engineer to facilitate the selection of crude oils and to plan for treatment.
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refItOV hite SipHAingMBHeNt@itBAtNBy Sdkebutin@S strSetiohB 16D (¥t RGast one
used by a field representative or service engineer to

procgesor t dbe infiaicenseean dprlede mfgldnﬁat@ml progefdingoarl/ein datebase
m@}g&%&ﬁ nﬁs‘tr%o '?(BB\?/n? tﬁe Wt PTEE fo@%%ﬁé}ga(g}g%%%léﬁ td%st,ec?%gs the

|erarc |ca system can

infen@leimedpdesdnd tkisyaemri 096 iotedangi neer by a di spl ay
of the systen1100 upon the system 100 receiving a

uer or ex the field representative, may query
Th %ys{%f Lreroge H‘eﬁé?@éﬁwrﬁ%te repqris gnd sfre e iy oegPraere of

th@re%@ﬁ Qlafids € | h@i@ E}YM% fe ?Srd nge'aelﬁ)(hec}egéﬁ ckQékst Orhe types of

produce Nunber he product class 124 using a
reuaiistindudeaservice report problem report, inspection report, maintenance report,

as well as other reports. The field representative or the service engineer typically
creates these reports. The system 100 provides for web-based report creation and

client-server-based report creation.

The system 100 provides methods to enter a new crude oil into the repository or to
edit the information on an existing crude oil. The information includes crude oil
identifying information such as crude name, origin, and geographical information and
crude oil characteristics. The field representative or the service engineer may enter
such information or the system 100 could automatically upload the information from a
third party source. The system 100 maintains the previous information for trending

and track



equi pnent configuration of the equi pnent configuration
class 114. The system 100 accesses the predictive
w0 e®abtoiet ass 150 and provi des one or nore prePCTUB064/019564
results, if sufficient informati on was provided to the
system 100. If insufficient information was provided
THeosybtem $§G pamidednethbds wyastt@meldQuaamensdsef mformation or edit
addi tional . information to b rovi ded by the user. IF
eXHAL t“ilfeﬂﬁ%tbmpr%ﬁt%‘?‘ﬁfgaséet%%& éE%OF’&Fe oPARALPH &“i‘lf%s refiery,
eqipIRLO ‘éﬁu@ﬁ%ﬁfs @&f&ﬁxraﬁ%pé@m&ﬁ sh&ifiliohd, BhanGlkl HRmation.
system ‘the 1 nvention prescribes nethods for
ThedTel drepiasentetave aube fanvice Engisger sypodallysnapsuh imfgrmdimn.
i nformation, searching for information, reporting
resujts nd updat i t he content,. by executi
THerSHETE PO st I SGRF R Sl RheBERHT 0dff s part of the
sedvilde! febit i 13NheCRId IrBSitstpntive (R IR kLN TLePERGRES T 1Y 28BHNOAY the
dat abase nmanagenent instructions _as known in the art.
systra ¥0§1 nrevideymethods s peamaiesdly aodsctidata framiegonfrolers and data

o RS9 AL AT Ao

store themin one or nore of the report classes or to
Thediy$te@xioStprong desapethdds totentee dr edit tekalty fe@aiibocdterysmalyses and
The types. of reports include seryice report, obl em
lahosggpst sSmpkEigat t HssyFEpot O Privgfe ﬁyﬁé-&a?eé%a?tbgésas vel |
as other reports. The field representative or the

TIRER¥IHRE @NeHaR@e ort HRHEE Bl YroGldRRsEPerhiNBREN &P FnkiSandTRrieve
system 100 provi des for web-based report creation and

spedifie aruds enilviafortnatien bassg ot the feldavwiog criteie: §ikerpartigmame or

ovides nmet hods.to enter .a,new crude ojl_into the .
sl A o B el A P Bo Bh an ael Pipee o
coGhtd&f Qrlgin, TRl bihbo ke@irhical nefontiesor kudhe aoildngitude, latitude,
identifying informati on such as crude nane, origin,
noghdorgRHr ApMispAeTei Aih FRFALTT GHEShRGMESPUERS- ofl he search results may

coﬁgﬂ{ &%t cﬁrrh&:teicﬁrc&e o]-llgghaft h%lt(ﬁil the Bl %ﬁ#ﬂt%ive or the

service engi neer may enter suc ormati on or the
system 100 could automatically upload the infornmation
THermathad ttdiseagtclp frtsymiaucrode oilhproyydses ehe tRBnwIi fidpmb retrieve

the previous jnfornation for .trendin o
crU(pe of?s %at are close to the target crude 01el gaseg on a set of criteria. Each

criterion has a range associated with it that represents the closeness. The search
results may contain one or more crude oils that closely match the search criteria and

are ranked in descending order by a closeness value.

The method to search by problem type provides the means to find and retrieve crude
oils that cause certain problems during the production process. Other criteria may be
included in the search. The search results may contain one or more crude oils that

match the search criteria.

The method to search for refinery provides the means to find and retrieve refinery
information based on the following criteria: refinery name or geographical location.

The search results may contain one or more refineries that match the search criteria.



and trackThe system 100 provides nethods to enter new
custoner asset information or edit existing
w0 nfosioneT on. Cust oner assets and associ ated PCT/US2004/019564
i nformation includes refinery, equipnent, equipnent
configuration, equipnent specifications, and tank
Thehoatinek {oosearchhfer foralidiveepigereartdtsi prevides theemsarsviocénd and
ngi neer typically enters such information. The system
“%@%@ﬁPg%Fﬁéginethods to enter or edit operational data
as part of the service report by the field

The PicasRB R tthd/ frefdnt ANRIRBIVhEL b MbG8ted shéh 88 bhi 8P more of
the system 100 SYOVIdeS nmet hods to automatically

ﬂ@cﬂbp&de%ﬁb@ nethadcansulohiedods ghen detrall methydr Foy peample, the

n nf or na i.nto the .
Iireg‘%é% orSIf/I% Pcli glesyggneer%n Ofgg)r %Ylaé [r;eﬁt KOsdUeEy and ggarching
foera pattitulnesnldé ilf ﬁ@iﬁhil@b@ﬁaé @ily a Preblymesp@ndfiner fy information
| aboratory sinulations. The system 100provi des

%@gﬂasaeireﬁ%w Heldery. Tad nredinde engincreselts #nprm@ma@éy gtisfying
?Y a %?1] 5(‘;]%}41?)72 @hlel%%asﬂﬁ n'ié%h(%i ﬂg) {"?Elqn{de{o Hgtgﬁ”ﬂl?lﬂ’l%ct%lg !ggrtlcular

Cru rmati on base OVVI ng ¢
criudé bllmhe [smnﬂar&k"udeamia and tet@Eoblsmwypd) add pasubingethéd is performed
i nformati on such sf.ate or

aphi oy
59%?%8%%&?1% ef'tlﬁ TGRUQE TEATRS take et rﬁé’éﬁb’aﬁ}ﬁ rgflictive

eﬁg'ﬁfléjfégﬁltts! Offh$ WelRrAted PBFichid@rudeadil, tsifar &Qﬁé Bl]o nd problem
sout h hemi sphere, and east or west hem sphere.

typearnh thee shlained m@f}n@wnm&mnabnm relatinprte tbe sgdecifc Irsﬁmdm,t and
ol e A R B E 1R B DR S TR R ok e cvery:

retrieve crude oils that are close to the target crude

Aaihtthbdseie presentsiclRiiretilid @b lides foaehlidating @hiaQ? VARSs mputted
range_associated with it that represents the

tocthe §%f'ﬁ’é§)é andrefade aid kepwledge masaggayent syten A0®aed aysopigied with
atqEAIBnd klla% ﬁ% gﬁlk’ﬂﬁ? !oy cHBEE h Th I%g aﬁféa[fa Q}ah&e[té tzgl'héf tl?epsq/stem

are ran scendi ng or der oseness va
10thetorsstphetdfined sagec fDrbg&npﬂS) bhrameteysp sugh ey pHaangdef crude oil,

ns ta find and retrieve crude oils that cause
ﬁ Sl HUBFEh FRFEN B Ry amﬂgntp?lgalawnéncrﬁ%@élsgontt&% in the

fe‘éﬂét&&r | Ond®i¥e REstdAAbOIED Vel vhEs, Stﬁ@ﬁtclgast EH@ P?@c@&%p compares
results My contaln one or nore crude ol l

the received values with the stored predefined ranges. If the received values are

within the stored predefined ranges, the system 100 informs the user by a message

and/or audible alarm that the values are proper for the specific refinery and/or

application to be performed. If the received values are not within the stored

predefined ranges, the system 100 informs the user by another message and/or audible

alarm that the values are not proper for the specific refinery and/or application to be

performed.

For example, in one specific application to be performed by the refinery, the pH of a
crude oil needs to be within the predefined range of about 3.0 to about 6.5. If a user
inputs to the system 100 a pH value outside this predefined range, the system 100

alerts the user by a message and/or audible sound that the received pH value is outside

10



match the search criteria. The nmethod to search for
refinery provides the neans to find and retrieve
wo edosnery? i nf ormati on based on the foll owi ng cPCT/E81084/019564
refinery name or geographical |ocation. The search
results may contain one or nore refineries that match
the pecdsngdcrange ate thieaspEbidic mpphadion onagyemstde fossible or may not be
edi ctive engine results prqvides the nmeans.tq find
pealegrL e RTEYs dhtet LB EmhablE MAERRTS %1 PN iled e drystom
1001 £ QB¢ RN TBY tHRCatl 18458 0h8 A6 RS0 Ueh pEIIT@lImiﬁ% €hBatdQafidation
of the above-described nethods are sSub-nmethods of an
mefhed-al | nmet hod. For exanple, the present disclosure
provi des a nethod for receiving at | east one query and
e il 10 - Lol r.Gr 11, a simlar crude .
T RO o e bR T Bl TR B pfgliEGesve
rathes e febteictied, i andrate ra0dntpidedi ot iepRs@NVEL; E@Bsient of the
approxi mately satisfying the at | east one query, where
prssggh @%@H@d | ATIONE FIpPdREgations 4wk ¥pmdtiomp gcaphbe ‘made without
iy rnar |1 AT c LI e.
bl g 428 8L ool SETE R AU o CKoliCin the
foBowmigriangs bhth litehllpend/in evfudratents ecognédedtin hgv.t 0 t he
specific refinery, and predictive engine results. The
deternined particular crude oil, simlar crude oil
and problemtype, and the obtained refinery
information relating to the specific refinery, and
predi ctive engine results conprise data approxi mately
satisfy the at |east one query. A nethod of the
present disclosure also provides for validating data
or values inputted to the refinery and crude oi
knowl edge managenent system 100 and associated with at
| east one class of the plurality of classes. To be
able to validate values, the system 100 stores
predefined ranges for various paraneters, such as pH
range of crude oil, and the m ni num and maxi mum anount
of slop and crude oil contained in the feedstock. Once
the system 100 receives val ues, the at |east one
processor conpares the received values with the stored
predefined ranges. If the received values are within
the stored predefined ranges, the system 100 i nforns
the user by a nessage
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and/ or audi ble alarmthat the values are proper for
the specific refinery and/or application to be

weegokpotared. |If the received val ues are not w tPCTUS1964/019564
stored predefined ranges, the system 100 inforns the
user by anot her nessage and/or audi ble alarmthat the

W TESCangMEd IJr oper for the specific refinery and/or
application to be perfornmed. For exanple, in one
specific application to be perfornmed by the refinery,
the pH of a crude oil needs to be within the
predefined range of about 3.0 to about 6.5. If a user

1.1 NPUA SefliRery ARI GHad &We@g&f‘aﬂ%%ﬁ@n&%t%ﬁﬂ@0@)|'Uo‘ﬁ1pr1smg
predefi ned range, the system 100 alerfs the user by
message and/ or audi bl e sound that the received

a kngwledgesbage {2430y siorag p pauality iod ¢lasses @& infpranatiea (3 éﬁ@)i related
at ‘?&Eu Wégglgifcgg% 216[ poqlegf?c?n {Jibéqﬁup%eﬂéﬁ r}#ﬁ{ﬁsgﬁg crude oils, and

rogra

a selsdfrapetat@ﬂs paffernmardoby dedcdlzctitie os)eqmemeﬁoa) pduce crude oil
execution by the at | east one processor for grforning
proficty geeh oline ghiralEy ofsleptse of Mierpation arsatfodAlse diifesrslated

to I%Fuf}f &ﬁeﬂn‘ﬂ%‘?&&mi@dﬁﬁ b QRHLEhiRAIS ét@ 1&/ 9@)d ah be

ustrative rather than rest |ct and are not
i ntended to represent every enbodlnent of the present
a ghit of pmgmnemawa nstustionsdiohfigared dorssxaationdryi & tl¢ashenecpacessor

be nmade w t d f f
fop fes R A Ohe FEECH Bl o MR (4. 55 Sl ana
di§deminmRinB Ofnforiatih ainl Yespittde | 1 810 Wa¥RlRE GuetE COHGUNI EREmirAted
| aw. WHAT | S CLAI MED | 1. Arefinery and crude oi

mﬁmwlemgeclnﬁnwérﬂeaﬁt wspféml{dmo‘m} chaigplerizatipgs, gxperiences of
proc grag? e oa}F B(égig%‘)né ryélp A d]?sa? ci%{élgt!se%etd%/dougf‘élg%@@F‘%&s‘ﬁ{g of

cfﬁﬁ billeﬁ)the efinely, aad itentredimentsiappied by Persprnd &F Shen geﬁnery to
crude oils, and a set of operatlons perforne?
couterast these grotlemppauift dissypaiad calumatien ofert lﬁaﬂ@&ué?eswn-

mglaﬁ% N 15%%\%%%5@&* ;SIX éggm | ARREH150hnd ﬁlfeﬁfl Jlgoéhdaﬁl%mtormg

associ at e ate to each ot or gani zed
ofi nhanicale ltlamm’(tlnmalaplsl)eslt e th8ppsifianctfineiyét cofde oil production
programmabl e i nstructions configured for execution by
PIgECSP¥ast one processor

2. The knowledge management system (100) in accordance with Claim 1,

wherein the plurality of classes of information (102-150) comprises:

a customer class (102) containing information relating to an owner of the specific

refinery;
arefinery class (104) containing information relating to the specific refinery; and

a crude unit class (106) containing information relating to the collection of equipment

for processing crude oil;

a crude tank class (108) containing information relating to the amount of crude oil

contained in a feedstock of the specific refinery;
12



for accessing at |east one class of the plurality of
cl asses (102-150) for accessing and di ssem nati ng
WO nfosoneER2T on in response to at | east one quer yPCHEBIH04/019564
di ssemi nated i nformation including at | east one of
crude oil characterizations, experiences of processing
a §16p Rk @lasS(110) tdiain@kiin@iMatid reRkigfto BB amehesRlbp contained
~during the processing of crude oil in the refinery,
lnéhﬁﬁ$%%0¢%ealnents appl i ed by personnel of the
refinery to counteract those problens, said
di . . Confaci | P L .
o R s SR 013 bl I L A REL R o the
argingamentpfapdemm iuboysteng oid @higronesth of tleatolfecian afpxgjuipenknt;
to the specific refinery's crude oil production
ar ocesses. 2. The know edge managenment system (100) in
accordance with Claim 1, wherein the plurality of
arCépSsBst QhediMdAOARIdsO 1 163 Qdri DML 1 EISTBES SERforthaGibg tQBig to
class (102) containing information relating to an
thegprstlicofefingry. specific refinery; a refinery class (104)
containing information relating to the specific
refiqpery; [ S. 0 [\N{.k :
51 ot oD Erof SR, haRlT A ORnSe A, clam 1,
wh&tinphoplaagitner cisseeofihformatiar doe- isankomprass. ( 108)
containing information relating to the anount of crude
oi |, contained in a.feedstock of the specific refiner
a amé}lﬁ;flatsaﬁ&“g Icﬁ%t%m(nﬂ]@?or@éﬂ?%r%‘tﬁ’é tpaF ipeiegiioduct prodiced
by Bk 8otk fe@nidye amount of slop contained in the
feedstock; an”equi pnent configuration class (114)
containing information relating to the arrangenent of
a gyosiieingharastebisiiet dass @R6) evnigivimenn®roptietheelatinigl toche ghemical

of ui nt.. and an .equi nt. specification class
e GRRER e Pl @0 R AR oF i on el ati ng to

the specific refinery.
a crude slate class (128) containing information relating to the composition of raw

feedstock processed by the specific refinery;

a crude oil characteristics class (132) containing information relating to the chemical

properties of one or more crude oils;

a crude oil class (130) containing information relating to a majority of a feedstock

processed by a crude unit of the specific refinery;

a production process class (122) containing information relating to a set of operations

performed in the crude unit to convert feedstock into products; and

a slop class (134) containing information relating to residual crude oil from previous
process runs and/or remaining crude oil from tanks that is mixed with crude oil and

processed.
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3. The know edge managenent systemin accordance (100)
wth Caiml, wherein the plurality of classes of
w0 nfosioneT on (102-150) conprises: a product clBSEFUSDB4)19564
containing information relating to at |east one
product produced by the specific refinery; a product
4.charpgd ehb@lddgs BhiRgeméend26Ystet® Nl 80N iM GictAtidiodBHitANClaim 1,
relating to the chem cal properties of the at |east
whieingheplyralitypbelawere! nfeamaten d03t1e0t pemBRrises:28)
containing information relating to the conposition of

al{c i?l#cffgﬁglg Fépgﬁlicle@g ?Pl%? 6ttt é[iﬂﬁ)rﬁgqglg%eﬁagrt&?ﬂ* %I?%%érat%r on the

oi aracterrstics ass cont a
candftonrmdtréforry equapmen; t o t he chemical properties of one
or nore crude oils; a crude oil class (130) containing

information rel ati 0 a, nj or.i of a feedstock .
2 BB TP CEPLGR N foptanhg fRolp@it repoRe] Phepyintspance
pRREBICI PErBEOERTST 1epASPerfokhed of PERINEQGph&Lor mat i on
relating to a set of operations perforned in the crude

unit to convert feedstock into products; and a slop
a gargies rqppEMass d htQicantaginginérmatipo pelpaed irpmghe group consisting
' i revi ous: n re ..
of G349 s SIUARR] pHEATLRY B O REARESS, SRR AN csin
data, wgeratibhal @b, ¢hendes sreatndnt diiteprisblel repgres; aRdagenment
system (100) in accordance with Claim1, wherein the

lurality of cl es of .infarmation (102-15 oy

» Bl ol S’ ( R EBe Pining urvien AAni gy Ishens emfied
probeRY; ARG i on reported by an operator on the condition

of refinery equi pment; a naintenance report class

(120) containing information reported by nmai ntenance
ampepstinedl detaacksy (14 apefrming eplRimatiuy freletiegl ton equipment
éw;igg%y equi pnent; a service report class (136)
pcoﬁ?ainfng i nformati on selected fromthe group

consi sting of crude slate information, production
a moockestsuctivé aestigi cass (I38) deatainicg iinformhaddn vgllected from non-

destructive testing;

a chemical treatment class (142) containing information related to one or more

chemicals applied to a refinery process;

a laboratory analysis class (146) containing results of performed chemical analysis on

crude oils, slop, and/or crude oil products;

a laboratory simulation class (148) pertaining to laboratory tests simulating sub-

processes of the specific refinery; and

a predictive result class (150) containing information that is generated by predictive

analytics and/or a decision support system.

5. A method for managing information stored within a refinery and crude oil

knowledge management system (100) comprising a knowledge base (200) storing a

14



data, operational data, chem cal treatnment and probl em
reports; and a problemreport class (144) containing
w0 nfosone2T on relating to at | east one identifiBdI/US2004/019564
probl em and an operational data class (140)
containing information relating to equi pnent
plpetityoofrelages ofinformatieat(l 0z f¥)erelest atngast k@aspbciB8Yefinery, a
Cfont aining.information collected fromnon_destructive
cqlleeomhey: cRREtifeapropsssimerfEtie eilsagad p5abef ersitignsipagormed

b}% ﬁlfe%ﬂ@%tioﬁrbf re‘caﬂl' it {ooplgﬂﬁ?cgocrrud@&? {/choglﬁgef CalR o@lﬂfaél Sélﬁxq:llity of

o a refinery process; bor at or ysSI's C
cl§skd6 pf afntradtionn@ 02-ds$0) e afsogetef] owitle dbr abletedc@l each other and

RIS T
foP 8%k dcatibh BY af Radt Q)‘%@?J?éc%gs)ér F&Sicessinglat RlabiNhe SRR ro??rﬁﬁﬁﬁﬁlity

of the specific refinery; and a predictive resu
ofc¢lagses (1026050¢ dmrespaisstoi atfleastané gnenyh said insetheh eorapesing the
stb redictive analytics and/or a decision support
gés em 5. A nethod for managing i nformation stored
within a refinery and crude oil know edge managenent

disgeatigting IO merineiasinf @ thekap skt iBase kAN r&hoidend the
aplurality of classes of information (102-150) rel ated
atdgast nestueipaid specific refinery, a collection of
equi pnent for processing crude oils, and a set of

BB h%{b%in%%fafa%fﬂiﬁﬂ aP¥alilBe %@si@%@é ?ﬁrgﬁtly of U{'apgé@ E‘fofzt-PSO),

produce crude oil products, eac e pfurality o
includmgealstagtlatedfto tabatatary ahdlfgis dbdjinalaioassoci at ed wit h
or related to each other and organized in a

hi er.ar chi | , syste and a.set., of ogr ammabl e, .. )
61 not THicUPR! dBnPrguiBte s SIta kit Pon Boredt Fohalssgpinatcd
infr@@a6S Aiclidihg at Cessidi@ af chrRiaShil WNErableAsfiddl, tRriences of
plurality of classes (102-150) in response to at | east

pregresigasride adlsia thaetohivarye oraenss erpounieredtdpingdhe processing of
crude oil in the refinery, and the treatments applied by personnel of the refinery to
counteract those problems, and wherein said disseminated information facilitating
decision-making, risk management of processing crude oils, and the planning and
monitoring of chemical treatments applied to the specific refinery’s crude oil

production processes.

7. The method in accordance with Claim 5, wherein the plurality of classes of

information (102-150) comprises:

a customer class (102) containing information relating to an owner of the specific

refinery;
a refinery class (104) containing information relating to the specific refinery; and

a crude unit class (106) containing information relating to the collection of equipment

for processing crude oil;
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dissem nating information relating to the at |east one
cl ass accessed in response to the at | east one query,
w@pasentier i ng and storing data within at | eastPONES2004/019564
class of the plurality of classes (102-150), i ncluding
data related to | aboratory anal ysis and sinul ati ons.
a @rudehtenlmelako (1 08 castamitbaint@matibh r€lhgh gt theWes Bk B SAId oil

di sse rnatlon i ncluding at | east one of
CW?}H@n@lalaftee%é‘?cgtﬁ?élﬁ sPs¢ifig F{INCBY% per i ences of processing
crude oils in the refinery, problens encountered
a g@f) 'teﬁﬂl Jd43€ (Progessginiy 19for19151’g 16%1411 i) tlferh?x%cfu%;]bf]ﬁ&y contained
and the treatfents applied by pers nne
inrth¢ fagdstock; o count eract those probl ens, and wherein
said dissem nated information facilitating

S5 R DB T D SRR e

artan@em BRI yaems) ﬁﬁsis&bnﬁ&'lﬁlds&ﬁhfﬁjcfnbﬁts ro‘?ftlhé"'@dlbécﬁoﬁ3 5téRipment;
oi | production processes. he met hod i n accordance

ang ¢ Caimb5, wherein the plurality of classes of
i nformati on (102-150) conprises: a custoner class

arl é&gﬁm&ﬁ@ @61ﬁbﬂﬁn'cﬁg89r(f%t) rv@‘PcH {‘?Jcﬁltd'e%] g%sgé}t %g%i%%%ﬁ r&gting to

the 'specitic refinery; I ner
the specafiaviefigeriynf or mat i on relatlng to the specific
refinery; and a crude unit class (106) cont ai ni ng
|nf watl rel ati col i on of uj, pment
1 o “BRoRelRs Brufe s iR FasRnche sl ghBay casses of
in€RMafom{ I10Q-150) B6Hplideen rel ating to the amunt of crude
oil contained in a feedstock of the specific refinery;

a slop_ tank class (110) contai ni ng i nformati on
a Pr@rl@ﬁt cﬂ?@s {24 sentammginiomatenislatingttaiah kdst anetriieduct produced

by BE Oequi prent configuration class (114)
>£on%§%%?ﬁ§ﬁ?n#ornation relating to the arrangenent of

" systens, subsystens and conponents of the collection
a pfodacfuihgraeteristics class (126) containing information relating to the chemical

properties of the at least one product produced;

a crude slate class (128) containing information relating to the composition of raw

feedstock processed by the specific refinery;

a crude oil characteristics class (132) containing information relating to the chemical

properties of one or more crude oils;

a crude oil class (130) containing information relating to a majority of a feedstock

processed by a crude unit of the specific refinery;

a production process class (122) containing information relating to a set of operations

performed in the crude unit to convert feedstock into products; and
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and an equi pnent specification class (116) which

i ncludes design information relating to the specific
wo efosienyz 8. The nethod in accordance w th C BETTS2004/019564

wherein the plurality of classes of information

(102-150) conprises: a product class (124) containing
a S’S@f‘f"ﬁm”’ mpif’n_ﬁirﬁig' ifmgommtian réletirsy toowsidpel eudst oip fropredious

y e specific refinery; rodu char.acteristics .
proghagSny By TSR PHGE P PRI S0 ity T ol and
pnﬁgﬁg&cal properties of the at |east one product

produced; a crude slate class (128) containing

information relating to the conposition of raw
9. f _eledsmdiodpfomwwbwgbg' refiery padi gride o8t kppaylgdgey mapggganent
oi racterjstics,class, (13 t al ' e
sysiem a(trlﬁﬁ)g% T © {%m% ec}%%ac a?al% S%%ne%?r?lglg %%s@onlﬂng(lggf %%ﬁigh'sﬁ@ a
kn&WiddE Bisk $2008 srige phirklig! TS séel 3P nfommitminr(i 021150) related at

information relating to a majority of a fe K .

leaplr b s speditisy refinerdch et thef Pl gdcflpsses i {ngéw,“o% are
roduct.i.on S | R | r ino

s PERE Y D ARG 5 fh Sy e Sleakiogl B PN e o

setUsti frofran@ebkeiistricios configired forpredumnsiy atnidast Hing processor

cl as 134 t ai_ni i nf i - .
o mem i e ooy S SHB O SRl D186, s
Co&ﬁﬁ‘gihgltﬂg%t%rsg,@e oil fromtanks that is mxed with
crude®ol n

( processed. 9. A nethod for searching a
refinery and crude oil know edge managenment system

redeb@ny af bastoit fiunn;ls\;ri@/ stad aruds aillkneaviedpsrraragepeiiciysienodP):
conprising a know_ed e ' 23l
s o Bl B A5 R 200k LAL] B RIMIGI s
0@94§D§pecific refinery, each of the plurality of
cl asses of information are associated with or rel ated

to each other and or i zed | [ '
acggsging the at least one class gchlqéz %)lehral%t;] o?'c alsseers ?f&ﬂ&ﬁ'aﬁﬁ&%ﬁg data

approximately satisfying the at least one query; and
outputting the located data approximately satisfying the at least one query.

10. A method for validating data received by a refinery and crude oil knowledge
management system (100) comprising a knowledge base (200) storing a plurality of
classes of information (102-150) related at least to a specific refinery, each of the
plurality of classes of information (102-150) are associated with or related to each
other and organized in a hierarchical system (300), and a set of programmable
instructions configured for execution by at least one processor for validating data
associated with at Jeast one class of the plurality of classes (102-150), said method

comprising the steps of:

comparing the received data with data stored within the refinery and crude oil

knowledge management system (100);

determining if the received data are within at least one predefined range; and
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set of programmabl e instructions configured for
execution by at | east one processor for accessing at
wo e@soiaee class of the plurality of classes (RORUSIEH0)/019564
said method conprising the steps of: receiving at
| east one query by said crude oil know edge managenent
perfoysimt(1d00bne adich mtlichiews tvhether ql@engeimde%ita giengjithiatthe at
for at |least one class of the plurality of classes
leagt ppoPIEgOfnedi@Bessi ng the at | east one class of the
plurality of classes (102-150) and | ocating data
approxi mately satisfying the at |east one query; and
outputting the | ocated data approxi mately sati sfying
the at |east one query. 10. A nethod for validating
data received by a refinery and crude oil know edge
managenent system (100) conprising a knowl edge base
(200) storing a plurality of classes of informtion
(102-150) related at least to a specific refinery,
each of the plurality of classes of information
(102-150) are associated with or related to each other
and organi zed in a hierarchical system (300), and a
set of programmabl e instructions configured for
execution by at |east one processor for validating
data associated with at | east one class of the
plurality of classes (102-150), said nmethod conpri sing
the steps of: conparing the received data with data
stored within the refinery and crude oil know edge
managenent system (100); determining if the received
data are within at |east one predefined range;
andperform ng at |east one action indicating whether
the received data are within the at |east one
predefi ned range.
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