METHOD AND SYSTEM FOR ASSESSI NG AND OPTI M ZI NG CRUDE
SELECTION Field of the Invention The present
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- In an effort to address the problem of not possessing enough information about certain
crudes and how they behave in an operating environment, some refiners have used
laboratory simulations to develop predictive models of certain performances. These
models, however, are limited and do not address specific, often complex problems
that may arise during processing of these crudes and how these problems can be

alleviated by using appropriate chemical treatment solutions.

Linear programming systems have also been implemented which focus on defining
crude cut and the corresponding cut yield, but these systems do not address the use of
treatment chemicals in the crude selection mode. These methods cannot tell refiners

how the crude blends will affect operations and equipment. Therefore, refiners lack
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crudes. Accordingly, there is a need for a nethod and

system for assessing and optim zi ng crude sel ection
wabdosizaver conmes drawbacks in prior art net hodedDysme4/022621
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regljlﬁlll(g output, at least one predictive performance model and/or at least one risk

assessment model uses the output to predict performance measures of refining the
particular crude or crude blend using the specific refinery during a refining process,
the probability of problems occurring during the refining process, the distribution of
the problems throughout the refining process, etc. Different treatment options are
then assessed by the predictive engine for optimizing or improving performance of the

refining process.

The desirability metrics allow the user to assess how closely the exact “solution” has
been seen before and the predictive performance models allow performance or risk
parameters of interest, or probabilities thereof, to be estimated. As an example, the

user may be interested in an estimate of the probability of fouling in the cold train for
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paranmeters of interest, or probabilities thereof, to
be estimated. As an exanple, the user may be
w0 piosozEied in an estimate of the probability BET/US2004/022621
fouling in the cold train fora particular crude. The
predi ctive engine retrieves data relevant to the
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FIG 1 is a block diagramof an illustrative

PstiesbHierroh ereoTtorgd Sy eamimiser raedables AUl 1BREASH i hepmputer
dag{ Hg&g r%ggs&*eh Aa nEﬁs%ls&ox; ﬁleﬁl inPperational flow chart

ctrve engi ne system for accessing and
optim zi ng crude sel ection; FlI G 3 is an operational
BRIERMDERGRIP BION OFr Lidls DRSWENGSodul e of t he predictive
engine; FIG 4 is an operational flow chart of an

ti diti h duj. f th I Cti
righg e bk o7 3 1 BEEREY, SREHFed gt BhgPt ideipgand
oﬁiﬁgﬁg@ﬁmegbﬁm&al s selection nodule of the predictive
engine; FIG 6 illustrates an exenplary screen view

for enteri ng inputs to be processed by a scori n% crude,
FIgi. 2tie ap oparafipiyd Alomhehagh oft nredicvg e&al%%ﬁh@sw@m picegssing

addk]g‘t‘i%%ﬂ%@@:d@@el@%‘t%ﬁpl ary screen view for entering

processed by a scoring operating
conditions algorithmof the predictive engine,FIG 8
FIA. Bus b apersticnl Bxerpirapya swide search madwdé oﬁtharpeec}i@MI engine;
of user-sel ected crude

FIG. 4 is an operational flow chart of an operating conditions search module of the

predictive engine;

FIG. 5 is an operational flow chart of a crude slate and chemicals selection module of

the predictive engine;

FIG. 6 illustrates an exemplary screen view for entering inputs to be processed by a

scoring crude slate data algorithm of the predictive engine;

FIG. 7 illustrates an exemplary screen view for entering inputs to be processed by a

scoring operating conditions algorithm of the predictive engine;



slates; FIGs. 9a and 9b illustrate exenplary screen
views for entering inputs for predictive nodeling by
w0 b@speEd ctive engine; FIG 10 illustrates anPCT/US2004/022621
exenpl ary predictive nodeling procedure for predicting
corrosion using the predictive engine; and FIG
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provided by a predictive nodeling procedure using the
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Fifjuntdy dffisieiss exglygfa B5c e PireUnE HardishS 45 Predeting

SHOLh G tﬂ%@agﬁv@é}%}ﬂy «f data, |ncI udi ng
COexperleﬁ i al déta relafgd to different types of

crudes, their test characterizations, operating
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engi ne 104 wh accesses and uses the data stored in

is shewa atbkmhscbagr@m of Theesysteal fastaceessisg gind @ptiddzing Rdigle gelection

ut key crud nfo tion 106 respondi.n
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and system use the dafa as the basis for at least one predictive performance model
and/or at least one risk assessment model designed to optimize or improve a refining

process. The resulting outputs of these models are shown by FIG. 11.

The system 100 further includes a predictive engine 104 which accesses and uses the
data stored in the database 102. The predictive engine 104 takes as input key crude
information 106 corresponding to a particular crude or crude blend, e.g., at least one
crude slate, and refinery operating parameters and conditions 108 corresponding to a
specific refinery and uses desirability metrics to assess the similarity to data in the
database 102. The predictive engine 104 uses a sequence of algorithms for
intelligently searching and assessing data stored in the database 102, and models for

predicting performance or risk parameters. The predictive engine 104 outputs



predicting performance or risk paraneters. The
predi ctive engi ne 104 out put sproposed crude sl ate,
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| ocated fromthe predictive engine 104 and connected

prbBoded@rUde@its; toh¥RicANgédiResks \h@ pFAMNQNH dr dbndeeiaranideRd 10.
syst ens, such as a LAN, WAN, Ee Internet, etc. Based

Tlam detabasee R trmdeotamsiely lapatr:@afsqm ohe predighiva pegine 104 and

co%%éct%:)d’ B’)a g Ffatl %P g{QJe ealn?'{eolr%%a ]a\l%tltlgrﬁf néf\nvz)glggg Ezsgessrﬁ% géCh as

agA}LevANLﬂ@Ihﬁﬁnﬁamdlcular crude or crude bl end using
the specific refinery during a refining process, the

probability of proble occurrlng during the refini

Based cade resyling O;ttwtb mf St ot RREICHYOBET 2%3’3{1 F#o%}%%r at

1eh i @nk §fsk @s%sxﬁéﬁqgé&l y scthe Ehﬁﬁﬁ? t@gt%gic? bl‘fgrmance measures of
performance nodel s and ri sk assessnent nodel s can

refieingatie pdrtictiar prddiat ¢mée éhapidnesidg 4he apeailes cefitsey during a
erein below wi th referen ' .of FIG. S5, or

rel IR aFRS (B rHGPHSTITE OF FETSHE OF BT RE LT O tho e Brocess,

th@%%%@lﬁﬁfém@fﬂﬁé“&o@l’éﬁﬁ itolyRue i rBenihR Hrdcess, eft iMhesd dlctlve
or inproving performance of the refining process.

perfosmenen mociphs i 4T alitke R MENE lrmdeﬁembbg/ PbE sefdthe npredlctlve

net r d to art r
e‘}géfzfu?‘? navgn e§C mﬁdgerﬁnlbs? kgn ope?eéo rel(])clrr1eatlT ?‘%otv\x/% cAaF{Gop o a0
eltfi@alpdngtieC Divfereangédiediptishowe AgsedsedbydRe pedictife engine 104
nodul e 202, an operating paraneters/condltlons sear ch
forplinezing 41 wHIowNg MyHerainge ofalhg refiimechiressel By frepment

ﬁﬁ)%ylagce‘gge% ard BEer4ahlyASed U ek PRSeuQfon TR ht‘adaS &Micl eﬁner s
ik HEmasonl e

predi ctive engine are pertfornme ese no
mﬂﬁn&nmﬁher descri bed bel ow, by ut|I|2|ng |nfornat|on
stored in the database 102 and by having at Ieast one

ofessor _execu e a se t _ of ble.in
FRUCS SSpoarigors ke ntor S b RRUEEE pinsc i HHpifES e
scRF@Ometh¢ e (2N ah n(ﬁ)ef‘ating Fardth Qe AUH&BLEs Q@ enodhieCP04, and a
includes all of the sets of programmuable i nstructions

crde slespod d;hﬁglqaks selgetioromo e 20fr d&e iyardensdynctippe or methods of
thg O & VS elle %e 16& tafegpca:etr{o%g& BY 1P/ Ehl%pf%?\?rﬁ?&%es%ﬁge(gﬁelow

ore roces

by nﬁﬂlirzmgt irﬁ(ﬁlﬁlaﬂbn ast@red tihofhe t digatasd 102narml B9 Hwn@t o &ast one
on a .
processor execute a set of programmable instructions corresponding to each of the

modules.

Hence, the predictive engine 104 is a programmable engine which includes all of the
sets of programmable instructions corresponding to each of the three modules. The
programmable instructions or a portion thereof can be stored on the at least one
processor. The programmable instructions or a portion thereof can also be stored on a
computer readable medium or included in a computer data signal embodied in a

transmission medium.



conput er readabl e nedium or included in a conputer
data signal enbodied in a transm ssion nmedi um Upon
wex@sriimg) t he programrabl e i nstructions, the BYBUS2004/022621
100 of the invention provides a technical effect. The
technical effect is to output results of algorithns
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oper
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user input. The information 112 output by the crude
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ouBpift By dse Wtaﬂglﬁagmmwcbmdaﬁc:ns dehidH encoasr 204 vt € the crude
slate and chemicals selection module 206 as shown in FIG. 2. The output of the crude
slate and chemicals selection module 206 is the desirability of the proposed crude
slate, chemical treatments and performance or risk parameter information 110, as well

as other relevant information, such as operating conditions.
Crude Search Module

With reference to FIG. 3, there is shown an operational flow chart of the crude search
module 202 of the predictive engine 104. As described above, the crude search
module 202 has as user inputs at least one crude name 106a and at least one chemical

or other characteristic 106b of at least one crude identifiable by the at least one crude



Wth reference to FIG 3, there is shown an

operational flow chart of the crude search nodul e 202
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for at |east one record having a simlar crude
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graphs, charts, etc. The data 116 can be accessed from the database 102, or calculated
by the crude search module 202 using precufsor data stored in the database 102, or

elsewhere, e.g., a refinery’s computer system.
Operating Parameters/Conditions Search Module

With reference to FIG. 4, there is shown an operational flow chart of the operating
parameters/conditions search module 204 of the predictive engine 104. As described
above, the operating parameters/conditions search module 204 has as user input at

least one refinery operating parameter and/or condition 108 and outputs information
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el sewhere, e.g., a refinery's conputer system
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lesSP B }e{ egr 9}?61‘&“1‘% e}gagélgétgii A oraédonﬁﬁtglgsﬂ%o WheL 8¢ af ﬁgé'teone

I's at t ‘one In the data e 2 1dentifyin

re@trd lieadlst danlease 02 ndentifhiay iandedashenatefireas haxdng theefti lvagtyone
peratin ar anet er d/or.condition 108. If there is
relgtery GnuhUBhaoABElT AT ERISGT Mndl® RESSBPReH o0

anll 88, BB BrdcBld fI8EX ARV EIM 4N €A Biter] AP theON FeakBEeBENd in the
operati ng paraneter and/or condition 108, the process

dapbesced 02 itlentifyimg @0Rastance iréfineoy , having Heo ek dersprove estigery
to,.st eF 404. Aé{ St g@.t402§p8t.he at eI east one record in

OPERRENY RYABELE 2G5 Y FEMOT Ve dy &S ast one refi nery
having the at |east one refinery operating paraneter

Atafigp a4 aidbpdraingBpiramaretssditionfsesickmd@de 204 esearches the
gger at i nfg par amet er s/ condi ti ons_, search npdul e 204

databayec HEsfor |k legsitong aeiinepy hayingpt JeastanesiapieAnerdg parameter

i at | L | ragi t B fanddid
anffR cBiaon BAEhr0, BT 1% ORELEAITE PELATE AR Alalor
configioatliolg Ipfrmetdre pbtaimdd eitheroatditap 402 @0S8ep KO4 oy owiputoly the

obtained either at step 402 or step.404 i.s output b
oPPRE B BRI A SHB CE) EGHOAAS IUREPE G Lege o
stASd aD&RY. TRIorBRAA 114 Nediedtey 8t 1St ShatiefhedPMé@ing at least one

Information 4 indicates at | east one refinery having

iderttichleerstmg aroricgrsingiperdmeger asidfer lcandibpe paithicrig 19asl cogaiserr input
angl or congiti% as dtthoe Ak | east one user i nput

oPSIFEra ARG BALANET €Y AN o condi tion 108. Crude Sl ate
and Chem cals Sel ection Mdule Wth reference to FIG

Ciade Shes end Ghahioaln Salectipeviatuilenal fl ow chart of the
crude sl ate

With reference to FIG. 5, there is shown an operational flow chart of the crude slate
and chemicals selection module 206 of the predictive engine 104. This module 206
includes two operating tiers, tier one and tier two, which are identified by reference
numerals 500 and 502, respectively, in FIG. 5. The operational steps of tier one are
always performed, whereas the operational steps of tier two are optional and would be
mainly performed if the data output by tier one does not provide useful results, as

further described below.

1. Tier One



and chem cal s sel ection nodul e 206 of the predictive
engi ne 104. This nodul e 206 includes two operating

W0 2@5/920118 er one and tier two, which are identPET/E82004022621
reference nuneral s 500 and 502, respectively, in FIG
5. The operational steps of tier one are always

Theeéha¢ Rde aMdetiRAsiciinaeRpes@ihendd 206ehs af ihes thevoutput
are optional and woul d be mainl g perfornmed if the data
[

infognggian By24¢ ildf Gre dbescradh ssrishi mediseftd Fdlsdhg operpding
f cr.ibe | . . wH , T

TS OB RN TS0 R 6140, o

infotthitn i 1d,of MBhieofcotdt] add fmeped, hndcthadevesdbdedirabidyl cf the

202 and the operating paramneters/conditions search.
Lo O PR AR G SPeaRON B o i Qe

Alg&‘itjhﬂ{sl PBEda0Rive Fin oth et SE O GtedNsheTah Fatbut #NP1ebf® which

vera desirability of the nerged information i s
indedesramankel] o@putf hastdhen tkedaeinbieed betrallvdenirabiigy Bif ¢lre merged

indgpigatici, 51 U €4 BURGAL VLT B0 RO AN dirOTaance

in@EH B R AR B 6. OFolidNEn & 86506 NBIpR¥E: Akits fl@neabi I ity of
the merged infornation, and ou]tgput data i ncl udi ng

treatment and correspondi ng performance i ndicator
At sigio P htthe mserrdioplgvashess she prasoenl appkicabiliy ©f dhexgsplds to help
ier on St 0 shou -
ol o8, SaRP ey e LREH SLEVBefRP B s coman
adé@ia@r ifeenadoat Weich tieuld wihpble thowke foemabebnlinformed ,decision
whet her the output, contains adequate i.nformation which

regasding e of thenpegidieretine Tk EFTRR thepaSHAHE Weds @ GRde dlend.
If ?ﬁ% A LLNGe ElFlg a%%%hglélctaﬂese%ﬁ&ﬁ Eiloglﬁfgefqﬁﬂﬁ&\idésothé Rt ao the

particular cru or crude . yes, the crude
usal. aTke anigut e madiosed eb@et inshidendhd propeedpredd slets, tiwenical

output to t user. The out put ti b \
wepliehi et prESpHSRe St Gaut B Daar QORI ¢f diargiegent
inﬁmaﬂ@&ifs&rmrb?@r_aaagmiﬁ@nsi nformation 10, as well as

ot her relevant information, such as operating

conditions. 2. Tier Two If at step 508, it is
2.deeefwPned that the output may not be useful to the
user, the user has the option to enter tier two. At

13 &8 Whd Nt I detEhideiGhat 1€ offput BAShoPBE uRdbGhe Y&, the user

has the option to enter tier two. At step 510 within tier two, the at least one predictive
performance model and/or the at least one risk assessment model uses the output from
step 506, as further described below in the Tier Two: Models for Predictive Engine
section, to predict at step 512 performance measures of refining the particular crude or
crude blend, e.g., the at least one crude slate, using the specific refinery, the
probability of problems occurring during refining, the distribution of the problems

throughout the refining process, etc.

Additionally, as shown by FIG. 5, performance indicators, such as corrosion, fouling,
and desalter efficiency, are also predicted by at least one predictive performance

model and/or at least one risk assessment model at step 512. Tier two then outputs
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per formance nodel and/or the at |east one risk
assessnent nodel uses the output fromstep 506, as
wo eooshzriiglescri bed below in the Tier Two: MydebPGI/iI82004/022621
Predictive Engine section, to predict at step 512
performance neasures of refining the particular crude
th®proposedecrilie site, @h@nical featdbnts @adtKRNBf@hlaten sli1af & well as
u5|nP t he speC|f|c refinery, the probabhility of
other dpfoanati e @a rdeforgingd rivnther aflpast @ge prfﬁﬂéctafesﬁqrf%laﬁwrﬂmdel

aho he refining process, etc.
an%&dﬁ?%%ﬁégﬁ%gqggggigmn ykEFki 5, performance
i ndi cators, such as corrosion, fouling, and desalter

3. éffiéi Ohe mdyoritams fail%rediptiijm:gimj by at | east one
predictive performance nodel and/or at |east one risk

assess .Jmodel at t 512. |er t hen .out.pyt st.h
THRS e e i Gea BY R Aeaf he bt SRGHEN H18ion
médHl O oRLTHRN] dRithiB$ 11W@1|e{ Asret f38hH dl floy ARt &a8nd B8 desirability

determ ned by the at |east one i ctive performance

mcﬁn@i @ppr@mh & dasprabesh in) Jaersingemandr 3 Lskh é%@élétgws Qpsigreipation of
Segeral fegponse rlgo%s |t yow ncfgo 89 Pg?:?aqm?t T ecﬁn#‘:l ) N ?2 TQr eﬁ 4-219),

ori t are us one O

altﬁb@é‘tﬁﬂﬁ&d al&’gbﬁma&cﬁﬂds et egddified EmdmbE)yZzﬁﬁ' Véfhfy of other fuzzy
algorithns in their current fornwﬁgg and extend the
logie 8PPrapties « yhegRtip Conisps oAl jqunakdticle @é%mpwp%t?q hgap by

re %c@u 'T‘flg\ﬁlék %o&ﬂﬂﬁ?% Q%Ebﬁﬁ}g %H? @lafg da?@é% ?1Ith1n a scormg

esponse Vari a Jour nal ity Techrol ogy, 12,
opératlaﬂA qelizes)| gorﬂhﬂnh aubhnichgse dath gtporitts Tho plighokeor functlon of
nmodi fi ed

var.i ety. of ot her zzy.lo
they TGS SEfrech aTERB B it Gt e Tl EFRLInG R fatteone
crl?tfeesldt@ %fé?lCIﬁ Attt 1@%11151@%% QHG%{ o't EQRd crude slate,
al gor|t N are: a scoring crude slate data algorithm

e.@, heot ensj wp ertadmsmlbydamumagb rcrttdmiatgﬂ@nmmt rispgon how

ri.thm The pur func h
wiiF i R WA RS o st Bl PR RRA A
ofitelemtibdsy bAguRt-dbSrRAtcrires]A¢ bdeconlbiter! 5t de & Botipesite crude
dat abase that is simlar to at |east one user-desired
slate gpe-s| ate, e.g., the at |east one crude slate, by
scoring each crude slate conponent based on how wel |

T]%raﬁ?g%eugle fLﬁJcﬁ&? O?QHP P& Spdrhddd ﬁg‘tata?gor Bf is to score each

ria, en all IVI ual scores o e at |east
indingluakparadetsi meobrxclrtwuhéaasd:@ble hawevdbiibiindididual prrovétdearal/or
co% 1t10?1 Séatt %ecs: rt}lljedl?seg’ lcra}%e%a or {haf parameter and/or condition and output an
operational score; then all individual operational scores are combined to provide a
composite operational score. The purpose or function of the merging data algorithm
is to determine a highest total overall composite score by combining composite crude

slate and composite operational scores as described below.
3.a. Scoring Crude Slate Data Algorithm

The user inputs for the scoring crude slate data algorithm are (1) crudes of interest
which are preferably selected from a drop-down menu 604a (see FIG. 6); (2) goal or

objective options (maximize, minimize, target and range) are selected for each crude
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The purpose or function of the scoring operation data
algorithmis to score each individual paraneter or
w@oovdiozdiosr based on how wel |l the individual parPErBEsm®P4/022621
and/ or condition satisfies the user criteria for that
paranmet er and/or condition and out put an operational
ofslﬁfHe%t WilgA Mtk; (?dhp@e@“@id QRS ddchRNalalsg&oesvas®l LSV) if
onbi ned to provide a conposite operational score. The
mqacunpcosmlmmufmm topge @fe tlﬁesehaéteél g73! @ntensapbidrgpinppRer and

r C
o SEHETINS shuolSsLobel S BRI SVTBASH Bpd in
degfee ro@‘ilh?&@dncé CRéRE fivtn URBCHicbiRch hivl ow. (c3ded asSE @, iand) 1); and
Crude Slate Data Al gorithm The user inputs for t he

(5)kded frevg defabes ]sqzdte@ datVRlwsgs erpIRRed PEIOMY) cr udes of

interest which are preferably selected froma

F18" %Ollﬂgﬂ@temue%%al( 8&edd Gievdfor @gt)enﬁgadae Qfser inputs to be

obj ective options (nmaxim ze, mnimze, target an
proa@sgd)byahe sseingctredt dae demakgomnludeérﬁ a|fmtenohsmn oWQ, hiser input

slate; (3) upper, and | I d
(T Sy e SRRz B0 vrange e el 4oy 602
an@Rht ANy cane: fnaé gﬁltrd CHRBE! 60N diskPWIut SERAICENtMRHURS a further
(target, USV and LSV) if target is the chosen_ goal

commun o0r, thezll)argﬂegatle@ isofnt¢rag Hrthe gesd icegssrantlip tilihggelumn 606,

ded 5, 3, d1 d (5) dat
usf’rrIBPﬁ%g]éf 53 évglggo(: gé,s Y _Val ugg as) exglnai ge?:l bgl gvv).

FIG 6 illustrates an exenplary screen view for
TIRNUSVI ogl LBY asedeldciduiotdind e phicotdbsdne byled:hdf the goal or

GO0 oIS P8 R Ge QAT MEIT e AR RE PR Shoud
bee% 1%§]?€{Jg\>ﬂ { %vh §ch) R %?]é:rn@vﬂ[ e, cé)mglgtel}‘ hﬁss!&t?s\ﬁeﬁogé 0%

Iin athird colum user 1 npu
safighction) emt o] uelfnr tefURY Heruldbd therlarges valukevitielr @etuser will

val ue is ent oal
bee gt <Boga e oot 0% Fireciont-or Hatne 88T v decivead t
mBiRizS TheESd &Fe PGHOE O Nertd, t‘hB &afueltboie BV Hh@sd bt thet digallest
goal or objective is to maxim ze the sel ected crude of

valyet whisbtthe tuser will be dogplatele sassﬁeslh@@l dIQQ&(o saisfaghian) ard the
ol 8 S LG e TSI ShelY, BRI B e

dlﬁaﬁme@ (be, thresatismeas. vaI ue which t he user will be
conpl etely satisfied (| .e., 100% satisfaction). If the
goal or ob ective is

If the goal or objective 1s target the LSV and USV should be values where a
percentage falling outside these values the user will be completely dissatisfied (i.e.,
0% satisfaction) and the user will be completely satisfied at a target point of the LSV
and USV (i.e., 100% satisfaction). The target point is defined by the user and is case
specific. If the goal or objective is range, the LSV and USV should be values where a
percentage falling outside these values the user will be completely dissatisfied (i.e.,
0% satisfaction) and the user will be completely satisfied with a percentage falling

between the LSV and the USV (i.e., 100% satisfaction).
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mnimze the selected crude of interest, the value for
the LSV should be the snuall est val ue which the user
wowdos/oaigonpl etely satisfied (i.e., 100% sat i BEEHUS$10041)22621
and the value for the USV should be the | argest val ue
which the user will be conpletely dissatisfied (i.e.,

In Q%é‘s@ﬁi ifed @ghl1eN3V anfl U ea@and nPkinRB) et yeniuen pc&b@ﬁiges as
he LSV and USV shoul d be val ues where a percentage

Ob&fea\reldthgﬂl@ detaistiaed Hetbe dplabasesl 02Her epshrindiyidualpgude component.
EX?IHB]eﬁgltgepl %/{\X]g?ds %2&\2&@& 1?3 :ffeFengfeps %t 'n’? xﬂﬁh’ oﬂ}mﬁ’l&q target
and@nhpé. of the LSV and usv (| Cy 100% sat [ sf actl on)
The target point is defined by t he user and IS case
specific. If the goal or Objgg_}IVEI ran t he

Casgnty CRRASSRBEDY 15 BANEAS TR gV HENEBAL B sibje) t’fl?]ga"e In
thiQkse] §ig §$)£ﬁ§ % Ml%l(l%%%@ s M hdd arfdens 28N 81084 ¥nd the USV

di ssat i sfied .e., 0%satisfaction) and the user wll
is Iié)%.oﬁ‘pé &S gncBTdSstre defawit values. pEhese valige rdpagseitrife range in

el oy T RSB0 e RBERACAINY: g ipeeidy crade

tlleal'i)ﬁ/egt%dmlglhéw&l@Ma%@)ﬁséﬂiiﬁ e rlﬁgmtﬂgsss BSw RS §fswal dbult
he data stored in the database 2 for each individual

LS¥r ardeUS ¥nysdurerare definmagbeal! azses.grobeny efithsss salugsoranthsgdited
b ?liéffer ent cases, i.e., maximze, nmnimze, target and
y " Case : The user wants to have as nuch Arab
Heavy crude as possible in the slate. In this case,
Cabd2: Ogﬁa hsad'r S&;]alhcs ol drhZlessArfakrabiddadyum rcmﬂe aapdssitiie il 18V slate.
is 0% and the USV.is 100% LSV V are d
In {fa$ s, tllwgegléw%p%wee&%’s%‘ﬁ uppgu % the $y§tpa dehil Lsv

is @lﬁ‘fﬁﬁ?ﬁeesy}@%rdéfa&tUs(/% sg,l records in the database

that “contain a specific crude, the | owest and
hi ghest percentages used in the past. This is how the
Casy 3t gilne dleframartts Losxse@mctU%%aqfuber@b &ixeradeghtreaeierip theysipte, if

pozﬁféatgp hbgalé‘]st ca%@ n%goqtlgs:ée%\g Y ﬁ}e W r—se?ecte%dt}au égveﬁ?‘f f&rtbe%/o, the

sy Bl derauGr IUSIE iA6%Peashdkwtdnd defaglt SISH 6 100%.t This w@esB,shown
the goal is to mnimze Arab Medium crude and the

in Eiggiredn default LSV is 0% and the systemdefault USV is
50% Case 3: The user wants to use exactly 9. 5% of

CAX 3D TR IRr HsBRhnS Y Ak Rul et i@l ab Tight crude in the slate. In
this case, the goal is range and the LSV is 1% and the USV is 100%. In this case, the
LSV is user-defined and USV is a system default value.

The scoring crude slate data algorithm provides an individual score to each crude slate
component based on how well the crude slate component satisfies the user criteria.
All individual scores of the at least one user-desired crude slate are then combined to
provide the composite crude slate score for that crude slate. The user can opt to view
the detailed scoring and also has the option to modify the user inputs or criteria based

on the output.
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possible. In this case, the goal is target and the
user-selected target value is 9.5% the system default

WO 3502010890 and t he system default USV i s 100% parius2004/022621
case is shown in Figure 6. Case 4: The user just wants
to make sure there is Arab Light crude in the slate.

Thd nghﬁ'léce@\ae%qFor the cﬁ%'sld‘[é} chAp@Rnead dal@ldtidNs p&fdidednd the
is 100% In this case, the LSV is user-defined

crudﬂ dlaisvath sl gorghys tfermdeietraining s ingvidya] scaigotor sachy Fde slate
ori.thmpr al score to
CmB%%W“E?ﬁﬁgegw ‘?“88Hﬁ%ﬁg% éjqg)ase ﬂkﬂ%ﬂ&%& the crude

sl at e conponent satisfies the user crlterla. Al
Inpuftdi vi dual scores of the at |east one user-desired
crude slate are then conbined to provide the conposite
crude sl ate score for that crude slate. The user can
Usgrppeeifed mptstecasB camPef™cor i ng and al so has t he
option to nodify the user inputs or criteria based on

Po&hﬁeﬂﬁh?V&h@Re i nputs received for each crude slate
conponent and cal cul ati ons perfornmed by the crude

slate data al gorithmfor determ ning an individua
GQyelo Maxiimize eahmézeu dargst, Revgeconponent and the conposite
crude slate score are the follow ng: Inputs: User
i.nputs for each conponent: Possible Input
LS@plgééhS L Maxim ze, Mnimze, Target, Range LSV
Conti nuous TARGET Conti nuous USV Conti nuous WI
TAREEDht) (fixed at 1 in currerflongmbadi ment, but coul d
vary, usually from1-10) IP (Inportance) 1 (low), 3

| u 5 (high) Y_Value Continuous In the
[ﬁ%gFg%Wg%Wﬁﬁs shown below, Y refers to any property
whi ch is being scored:
WT (weight) (fixed at 1 in current embodiment, but
could vary, usually from 1-10)
IP (Importance) 1 (low), 3 (medium), 5 (high)

Y Value Continuous

In the calculations shown below, Y refers to any property which is being scored:
individual crude properties, crude slate properties, operating parameters, or
performance parameters would be some examples. The Y_values are retrieved from

the database 102 or another database.
Calculations:

Calculate IND_D for each Y specified by the user:
If goal is maximize:

IND D=0ifY_ Value <LSV

13



i ndi vi dual crude properties, crude slate properties,

operating paraneters, or perfornmance paraneters would
wheoosomaiexanpl es. The Y _val ues are retrieved PCDOS1004£022621

dat abase 2 or anot her database. Cal cul ati ons:

Calculate IND D for each Y specified by the user: If

INDOBL] Sy Meathé> 285V I NDID=0 i f Y_Val ue < LSVIND D=1 i f
Y-Val ue > USV ot herwi se cal cul ate: | ND D=[(Y_Val ue -

LS\/)/(USV—LS\/)] If goal is mnimze: IND D=0 if.
othyrweg epécwdateiSV | NDID=I i f Y_Val ue < LSV ot herwi se
caI culate: IND D=[(Y_Value - USV)/(LSV-USV)] |If goal

Marget and If Y _Value > USV
DR YOS e e Ir%@yg%@@@ fue - USV)/(Target-usv)] If
Y _Value < Target and If Y_Value < LSV then | NDID=O

If dohlds BepinMza/al ue - LSV)/(Target-LSV)] |f goal is range:
IND D=1 if LSV <= Y _Value <= USV ot herwi se | ND D=0 The

PR RN P cr e sl 2ce'r s & hor computed as
fol | ows:

IND D=1ifY_Value <LSV

otherwise calculate:

IND D=[(Y_Value — USV)/(LSV-USV)]""

If goal is target:

If Y_Value >= Target and

If Y _Value > USV then IND_D=0

IND_D=[(Y_Value — USV)/(Target-USV)]""

If Y_Value < Target and

If Y _Value < LSV then IND_D=0

IND_D=[(Y_Value — LSV)/(Target-LSV)]""

If goal is range:

IND D=1if LSV <=Y_Value <=USV

otherwise IND_D=0

The composite crude slate score (composite_D) corresponding to the crude slate is

then computed as follows:

Composite_D= [product of all (IND_D')]*(1/sum of all IP).
14



Conposite JD= [product of all (IND_ D )] (lI/sumof all
I P). A scoring exanple is illustrated bel ow using the
weewde2Ehiat e data al gorithmfor a crude sl ate PEI/USZP04/022621
the follow ng crudes: Duri, Giffin, Agha Jari and
I ran- Heavy. | NPUTS: Conponent Goal LSV Target USV
A slzaﬂﬂpgf" éﬁﬂgp% X iVt dDerdw Mg tHezeudtGlAd dMdlgortind for4borude
Giftin Target 13 15 H gh (5) 13.2 Agha Jari_Maxim ze
slaig daving Hiegiollpwinggmudes) Pamn.- Gy Aghaia sud ban-Beabow (1)
20 CALCULATI ONS: Conmponent IND D Duri 0. 857
INI%’@ -40)/ (47-40)] Giffin 0.900 Agha-Jari 0.858
[ . 3-80)/(92-80)] 1 Iran-Heavy 1 Since 20 < 24
Conposite_D or the conposite crude slate score for the
Compontart sl @ba t herLBqualag@. 88ISV . dmpoftafce85H_ M@0
)(0.858 )(I )] (1/14)=0.88. 3.b. Scoring Operational
Data Al gorithm The user inpyts f .he scorj.ng
Dugper at i oHAF™H4S a4l gori t hm g?e (%ﬁe‘%‘ﬁ&( i oRal
paraneters and/or conditions of interest; (2) goal
Gri®fd | ons THgetpar anet er $3and/ a5 comphk (Hns (WBRI M ze,
m nimze, target and range, where target is default
oal ) are selected using a drop-down nenu; ﬁ%) upper

Aghndpri ondadmiec Sl al ues (USY2and HIBVY)i f makini ze,

mnimze and range are the sel ected goal options, and

ok y N angly | ower seargh val (targgt, USV and

halﬁ%{%q%l’f Ntﬁglr?girgte ig‘lthe choser%ggoa%dgggi)on (i.e.,same as
the scoring crude slate data algorithm; (4) degree of

CALEMAEKIMNSchosen from hi gh, nediumand |ow (i.e.,
same as the scoring crude slate data algorithm; (5)

desired units (I ASTM units) for the paraneters
COEW&P%? condi t i on@go;ﬁi nterest; and (6) data from
dat abase 102 (e.g., Y_Val ues).

Duri 0.857  [(46-40)/(47-40)]"

Griffin 0.900  [(13.2-15)/(13-15)]"

Agha-Jari 0.858  [(90.3-80)/(92-80)]'
Iran-Heavy 1 Since 20 < 24

Composite_D or the composite crude slate score for the crude slate then equals 0.88,

i.e., [(0.857%)(0.90%)(0.858%)(1')]7(1/14)=0.88.
3.b. Scoring Operational Data Algorithm

The user inputs for the scoring operational data algorithm are (1) operational
parameters and/or conditions of interest; (2) goal options for parameters and/or
conditions (maximize, minimize, target and range, where target is default goal) are
selected using a drop-down menu; (3) upper and lower search values (USV and LSV)
if maximize, minimize and range are the selected goal options, and target, upper and

lower search values (target, USV and LSV) if target is the chosen goal option (i.e.,
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FIG 7 illustrates an exenplary screen view for
entering the user inputs to be processed by the
wa@emsimgioperati onal data algorithm n a firstPCDUS2UN4/022621
700, the user checks off whether to include the
parameter and/or condition in a search of the database
samd#s thé @ccﬁ‘mﬁ%ﬁ%@leﬁ@ batEMR] 269 B Jd BB delofte W 1rﬁ]1<)rtdn%e chosen from
entered; in a third colum 7, user input S
higbnirerdiegn and lawf Ger tsemeotsuths seorng wchidectlpte & whgogigm) (5)
desgﬁ{i élrnga s Cpnor Aglﬁ\% ﬁll]ﬁ%l %ml%gaé'amgt%%raﬂd{]n&%n&?1}0;5& of 1nterest
ancB(®) ar@diont detabast he2 (&3, YO0Baluag)d t he USV 708b; and | n a
seventh colum 710, user input (2) is entered. The
scorjng operational data al gorif{hm provides an
FIG ndi Vingtipes ag (ﬁrxélnﬁi’%?rléaséf?eﬁa\llﬁ\“fe%oérené‘f{a’/go ec Bl PR to be
pro%ﬁs%@&j bgr‘ﬂheh%nwgl 1o§z§tda ?&rlﬂﬁe I'ﬂsaeﬁrs@ Eblugil P00l e user
at paraneter-a for con i ndi vi dual scores
cheake dfhemetheno nmducﬂeo ther pazraniletet hedoo mpoélruoe iopesertlo gl the

scor For ea antjitative met er nd/o
datgbsan PR:aR 2 sgerer ity bk o D elpsd Prigihirg gglumn 711,
usér "i‘ill}ﬁllt' kAt %§r6§5111tahi%uﬁﬁ|cglldhﬁ1t7(}4nﬂle'c|uh ostvailead cdBRMEIn a fifth
with reference to the crude slate data score algorlthm
colanm [it:52 flmlrmanUbf(S)theenéQT@qi,l inga o apluoral 0%atser inputs (3) are
or t ain .t [t e I
enBioE s WL SyCRE Lo L LERIROBLLRaRREY SLLARRLIRERTy, o
inp@$ (Nhd emekdwash water source for the desalter mhlch
can take values such as strip sour water, boiler feed

wat er, vacuum condensate, etc. core of one
Thg a@%mtqpélaﬂtlpyal latg aprrhmiproyides %Pg‘r‘(éc[ué]r SC&FFd"PoeFCh parameter
an&/BP A5 Adif8h I'o?see gl B okl ﬁ%t]?ﬁeictﬂé Qs cri6hi fdnsthat parameter
autonati c assi gned, the paraneter and/
and/on drtditdom. i Allnodhvmue]‘ momdare Mwmm@lmfanﬁo@ds tlm@wr@posﬂe
conditions are automatically assigned a score of zero.
OPSTHEORFS 83°T¢an opt to view the detailed scoring and al so
has the option to nodify the user inputs or criteria
Fopéﬁdqﬁﬁtliahee %etaﬂiéie-r abdBr cBadigtt, sAPphs 6adrheddl feiripk@ture, the
'Systens and t hods for De5|gn|ng a New Material that
saiBe salcwatieas the @iailations Shtraed ppey§eyith wierencejtp gy qrpde Slate

obe
o 5 AR SRR Sy Py o o
tthBélhpdiﬁ»te aperadbgarscofesFort 1y @ndgoriealgmndreeters amfl/cr renditions,

atent application are incor ed
suc':%l as prxmarg IC\)Nash water source for the d sall:[er which can take values such as strip

sour water, boiler feed water, vacuum condensate, etc., a score of one is automatically
assigned, if the parameter and/or condition is preferred, and a score of zero is
automatically assigned, if the parameter and/or condition is not preferred. Missing
parameters and/or conditions are automatically assigned a score of zero. The user can
opt to view the detailed scoring and also has the option to modify the user inputs or

criteria based on the output.

U.S. Patent Application titled “Systems and Methods for Designing a New Material
that Best Matches a Desired Set of Properties,” filed in October 2002 and assigned
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herein by reference. 3. . Merging Data Al gorithm The
user inputs for the nerging data algorithmare (1) al
wao b@sioedis/i dual conposite crude slate scores PCT/US2004/022621
corresponding to each crude slate as determ ned by the
crude slate data algorithm (2) all the individua
U.SOMRes! UpABRIoAt Bamal NSC ez 138! esplondi agl tdesdrives scoring
|nd|V|duaP.paraneteps and/ or conditions_as determ ned
methods bed glgorithms; Sisemiira enigntyiak the RrigBY IRPRATHRATC (rpprporated
response paranmeters and/or conditions of interest to
hm?ﬁégﬁgé??REUCh as probability of refinery fouling,
desalter efficiency, and probability of refinery
3.c¢ WErQBigata Agoriiengi ng data al gorithm processes the
i nput data and provides as outputs in ascending or

THE G MENR ) eSS T Sr e By L0 fe g KBHRLG s

crfell UG Sdofds&orRebamRasichen ORAE dfatcoftadct& AN he BRI dlate
the overall or conposite score. In a preferred

daterdbgrithmn(2) dhthegudivalupl ormpesitp @pFiaEosd Geercs gprrewending to

cryde, sl ate i s obtained.by ext i ' .
thefoditatF] BrnsraoR dynradiiing st FPERe B ¥ ssRpE perations!
dafaboHBMAnE @YpESoh& SEANESsGAIESpadidbmngof dteeet o the user,

crude sl ate which were obtai ned by the scoring

at .crude
suel! astrerolordility i definesy favdinspdasaliar shfadiensys andap@é?‘?l%lwn@f.reﬁ?ﬁfy
cothﬁ Exanple bel ow, the individual scores are weighted
P %qually hi gh i nportance (the inportances range from
1-5): [(Conposite Crude Slate Score)5 (Conposite
Th@}ltlﬁé@ingoriah Seaithin processd0theThpuhenigi oyl denvideal agoputpitam in
al so outputs r.esponse paraneter values for. .the
asqegdi9ngic SR AHBE Gracially GROEGTRIRY PORBEGPS HERFdptal gveral
cofn@?siﬂ:s Slores2BY doh@alinB RbnipBiRy BRIE laté Gndt dienSRRE i dpkfitional
refinery. The treatnment information includes

scom$ oo mhtaimthe overtl eat domposiie seaspolisa Nrsleapdeatbgdiment, the
/or condjtions

ovERRF pEoRS SR FPy T s Lo BT gl e e
ge@ﬁet@?&emlrﬁg'ey%ﬁﬁbﬁﬂnbyilﬁu%iﬁmvg g the isdiofdealr esntpositeofcores
e

sel ected crude slates. In a first colum 800, the yser
coprarposdingde ezehcarudres!alf athacipyerginbtaunsdgdy the é%‘?rf@s%%o@llfﬁ@ data

ang f%g%%n: g}’]?p%aﬁg)g]&?(ga)‘gé; glltggm?lrrﬁo qn tﬁéa%nﬁﬁygglow, flcBnli®idual scores

are weighted as equally high importance (the importances range from 1-5):
[(Composite Crude Slate Score)’ (Composite Operational Score)’]~(1/10)

The merging data algorithm also outputs response parameter values for the response
parameters and/or conditions of interest to the user, and treatment information for the
specific refinery. The treatment information includes information for treating the
response parameters and/or conditions of interest to the user, as well as other possible

refinery responses.

FIG. 8 illustrates an exemplary screen view showing the score results of selected

crude slates. In a first column 800, the user can select a crude slate by checking its
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or "subset" based on whether or not the crudes of
interest are the only ones in the data record or if

w0 b@se@Eie ot her crudes present in addition toPCTESHNEE22621
of interest, respectively; in a third colum 804, the
percent ages of various crudes conprising each crude

coﬁés?&ﬁdiﬁé G018\ &86id Ldludnfsou Efheohdendat8@bcladsifed as “exact”
varl ous crudes conprising each crude slate are

or prubsatdbased ion véhether phneidheiemde0d, interrst e dhsapnly opsgs igfthe data
fouling for each,crude sl ate j rQvi ded: .i.n SHKE

r“@ﬂf@ﬁﬁ?é&ﬁ? ?ﬁeo%8%§1F%§I%% P%?%%ggﬁ#grQ%g%ho@?ugﬁ%ﬂmem,

respe@ivelyk Sn I Qviddestlimh r80d, SRVedtdhtapeh WinvaBidds ctudes comprising
mat ching score for each crude slate is provided as . .

cadhietrodarlpedrdpravireds ot favgthcoliman §PGitthe YAHYS LFYiGF CPRATISING
t he hj : i t '

o RTELEP IS %110 SAP, S0y s o i

ca@Coe blate Baebvidperiata sighaohdin Bbk the dpvaiter elfidieasy for each

et B O Seori e oot ol B0 SO0
slageo?J %H)\%‘&i a8 CREEhinANGy | te &cBiiRg r&_rlgdél b'lﬁféhaﬂt@, algO®hm (the

ver or conposite score is provided. The user can
masalies scarais the ssme andhacoinpnsiteictuderslate genee); iman eighhseqlumn
to obtain nore detail ed infor .1on. Th se
914 G B PG O R R T R TR o Bed B iy Gl 6Ptne

sc&ﬁ%ﬁ&ﬁ‘éiﬁ&ap@z&fl QIIIBGE (N8 Gdtclang h&re iNMeabmkedshe ofposite
ri sk assessnent nodel by selecting the icon | abel ed

opt:i8tionad sgefepgadbdrela nigthgeolyma Yk rthe averallsy cumpastte isgore is
nodify criteria for obtaining different results by
Pr%véiﬁieé{:t ing the icon labeled "Mdify Criteria" 820. The
data as shown in FIG 8 is sorted according to the
Thf@\/tﬁ;élabdn et e idecend canmn dither ;‘exant”destsebmti ntp chtgermore
romtop to bottom The data can al so be sorte
ceiglebimlp e 0. (i VBSOS s oterS TaRa R e giet s
pr&fic&i\@ ﬁ%{%ﬂnah@e thRicHSBE/or ithe 38 GORAINNG Nk HasEaRdt Rebdel by
order. 4. Tier Two: Model s for Predictive Engi ne The
sefeotimgp e ©Hn tlatmled Wocdrs usipgaVibdel” tHE. ushe vsey it s select to

Bl (SRR AETEISI Y ) RGP A phabesesh
Ci5ReRst §doons usi ng

The data as shown in FIG. 8 is sorted according to the overall or composite score, i.e.,
in descending order from top to bottom. The data can also be sorted according to the
response parameters and/or conditions of interest to the user, in ascending or

descending order.
4. Tier Two: Models for Predictive Engine

The purpose of tier two is to allow the user to obtain predicted response parameters of
interest for selected crude slates and operational parameters and/or conditions using
at least one predictive performance model and/or at least one risk assessment model

designed to optimize or improve refining operations during the refining process of the
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at | east one predictive performance nodel and/or at

| east one risk assessnent nodel designed to optim ze
w@eoosopries/e refining operations during the refPei/Hg004/022621

process of theparticular crude or crude blend. The

inputs to tier two are (1) all outputs fromtier one
par@dulaN@Wile 6:0¢ru@XBIERd. eThdinblito Ber thd)ars el)editcReputs from tier one

treatnents of interest; (3) the goal for each response
as prarveméor exapple intidCe st ()i Se@C?edﬁﬁﬁagﬁ?f%% of Htefesh £, the goal for
eaci]?l%%foﬁ]l%er 8&3‘ gl%]é %lgglg%’l’teﬁ?sg ?l‘{%a)ﬁiﬁl?ﬁl, gﬂégﬁﬂﬁa Qal‘g@(t, le(? ?‘a%gé')c,)%nd
(4)erpid | frah/ shat dstbaal 18pd/oer otieodetabasal / phbisi cato utilizes

nodel s which may be inpl emented i sﬁa istical or .
empiriral/stetysbieal anf/as dhaopiical/Plysicat Wafl“ﬁé&’ 1&&@%{ g%ﬂ%%ﬁmemed n

t C e [ QL | .

s e B R R B BOh by fprocedures:
and heareli cagorphyisi ¢al denddel sutpeike Tip ormpioeplistaisticdle aad/or
e GRg, SRELLRReRt FERFE TR BTl S prediave

pel%@ﬂa'hic@ﬁ‘lloﬁ&teﬂh sd 4tG&st SAA A astREQERIhGRL./ physi cal
nodel s may include, but are not limted to, nodels

such as |inear ;ggression model s; | ogistic regression
Thesdwlinical/stetistice] mrer theerieeal{pbysiea) dapdels wpy daglides hyt aig not
.and .regression tre - si.Qng. ther < Ll
in g e SEEaE PG5 RS0 HE BT R R g b ron
linp@ fepksibie aglde8 A LHcdtiograd st grssind abs, aigbacerdonsetiereof;
addi tive nodel s; neural networks and extensions
mltigle eastditiveuEagreasiopr Bliget #BA PUFsion: tP%f@?lgs&% ; least squares
re é%lxaHoggsn%glfér%ézeax&%ﬁﬁves ﬁ%d@ﬁ" hasaf JERASkS andUeliedfons
ayesi an Bel e tworks; theoretical calculation
tharesfesigh ae pijenien ipagsuidcegressi@; Rpddatsn hodemekpdrt systam-based

mcgggglegléchﬁ%g gﬁs'g?g%@g glg%]t,?if g ﬁ%ﬁ?&rﬁc?,y ’t 1681%}%%@ ISQ ?e]la!atgl models;

en?iﬂgérﬁﬁeééoﬂgmm ARl BRancil ¢Rk dfodc®A HetididnkdnaBiil GRodd and
her nodynam cs, mass transfer, energy transfer,

engigperirg propesprosistsseased andhemisin, plyysiasiand engingering principles,

onstrained.optim zati.on procedure ' u
such as ) etact|1c?nmktugeélc§ oe}n% rré]}, mg%%“s?%]}lg% Al 1a%?%rg}é§gllr, e%’fér%?ﬁ;f}ansfer,
e RRIprob&@Res, hhd gailid algaficd. hMhyicbhst@ORat spgintikationgsrocedures

ot her penalty function approaches. In addition, the
matpiislusieabet #otnat ilivmitesto; esheoRBEI FeFeqyEsSs BRYgRREaLpon-

L T T L

needed to predict salt renoval efficiency and identify
Incalditspaheimgdels are not limited to one model per performance or risk

parameter. The models can take parallel or sequential paths. For example, multiple
models may be needed to predict salt removal efficiency and identify corresponding
chemical treatments and dosage rates. Output of these models may then serve as
input to other models for other performance or risk parameters. For example, outputs
of the desalter models may then serve as input to the overhead exchanger corrosion
models. The overall outputs include predicted or calculated response parameters,
treatment information, and overall scores including response scores and treatment

SCOres.
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chem cal treatnents and dosage rates. Qutput of these

nodel s may then serve as input to other nodels for
w@eien2qes f ormance or ri sk paraneters. For exaP@i/E$2004/022621

outputs of the desalter nodels may then serve as input

to the overhead exchanger corrosion nodels. The

FIRVEA ahl 9B Rt fe leREhplEE Ri@divitwed forentaing ihmtte br predictive
r esponse par aneters, treatnent i nformati on,

modnlisgaluring ¢ier 80, vitradierigak B4 p8ass Jlg%&ségoya&y{ﬁ%%% Hp the
cru%cg%gss fuglrc%glﬂ{n?'ad ek l?ar%ét p#?(;e{] %gs 5% SREA fr §£b‘he%,$ﬁﬂe The

ering i nputs edi ctive nodeling
targ‘étﬁﬁérﬁ@ltﬁ de@lard wed td\bmfverttuhthvﬂoail asay ihforgetion fHita Blendegsassay

shown by bl ock 900, th d
informetio RIdTP AR aiR BgLS 4 Boare FLRA KR R CEE e g
Ac&l%&%erﬁvaﬁ%n&/ﬁ]gﬁsm i€ ek’ﬁﬁ’l e 19099”‘5%%nd RdbMcRYak, the goal

formation i nto bl ended assay i nformation for
904anfot! EadhnlteSpdﬂse ppragtie tof veteresdis| slecB ool tBo onrespeding &SV

the TAN ta_I Aci whi_ch Ahis
04 B &9 ‘b@‘?@’?te@cﬁ’ﬁ ,mgth%%a%eg p%:gntagehe goal 904a
for each response paraneter of interest is selected

widNeodthiGed ‘i’éfEl%ﬁ@@W'F‘I‘(g bSVa 00tk and, UeViréAdendrd interest are
entered, includi ng t he tar et percentage 904d. Wth
selepoatt i ]mueﬂlst blask 8 ethe aiegal‘@ trggmeats Be Q%Rct én a sgeond block

reat nents .of .inte l.ect |
o PSR B QDERESLIRET, ARLAT Bl LlRuE nstoblantoye
is dpke@sdk Fhl@is dxﬁﬁlpts;) ItHeOeShrﬁGnlh reatineot Prefembbe itiectabebs aaddates

third block 912,
Shanw By eRlkimple, a1 rretcamiisiie TR0 G108 Ohe BPeTLraoge Flges
cor]{e%}p{bjl?dé g{bdthés%t\%?u EQRMt&VfoF 1S sp B @FgindH] QIERtdaA thy user in

n using the recent dat abase entries

a sCREH eisgptuydd pgiot o tivesecevakmsn dnd'lfat 24 androR.hdhe user then
speci fi

SeIGRS B EegP BT i Thdosariaiie SRbrRasy R cu GRBdfymine
pre%ﬁ'tlvglﬂ?od‘éﬁﬁé u§1i£ﬂle§%cﬁ&§v% RO the ?rd‘dCﬂtﬂv@%@ge 16 Reset”
to conti nue: edi ctions" 914 per f orm ng

91@ ferdiresingy all noidies;i and “@@Plﬁ & SH@‘JS’F’) Pédifen reianipg de the s&feeP fydew

r edi ng| ne 104, Reset 916 for erasing all
lll‘gﬂ?trefjé F\@ng’ "Back to Sl ates" 918 for returning to the

screen view illustrated by FIG 8. If the "GCet
If fRe edicC Pic@itSiond Godh isscledke ¢ltee1ﬂgdihévqacr@ﬂmectﬂ4\4®r®mgs predictive

104 perfornms predictjyv deling usin
oskiE G i RESSIPHSRS 7 BTRen dSe g Py GES g and
9B?'39 well as additional information received as input information by tier two and

mentioned above, such as, for example, data from the database 102 or other database.

FIG. 10 illustrates an exemplary predictive modeling procedure for predicting
corrosion and capable of being performed by the predictive engine 104. The
predictive modeling procedure uses Java™ to create an input text file at step 1. The
input text file contains two rows (Row 1 and Row 2); the first row (Row 1) contains
the variable names, such as, for example, overhead temperature (OvhdTemp),
overhead pressure (OvhdPressure), overhead pH (OvhdPH), and alloy used in the

exchanger of the atmospheric tower (AtmAlloyExch), and the second row (Row 2)
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9B, as well as additional information received as

i nput information by tier two and nentioned above,
waowk/ozd]s f or exanpl e, data fromthe database RORUS2004/022621

ot her database. FIG O illustrates an exenplary

predi ctive nodeling procedure for predicting corrosion
corfdifls CAREPLEIRS chedspendigs i@ rEeehridys Vgt agined b/ the first row

engli ne 104. The predictive nodeling procedure uses
(Raavh"to create an input text file at step . The input

gext file contains two rows (Row 1 and Row 2); the

ir C lqakl,
At gtep t g) arvaexggé% eg‘}he &?ﬁ%@@v 151'%6[1(%%/ g{o&i?ig %O\/ Tgﬁg felﬁ'(h stored.
In 6ve eﬂnea@imhasﬁa E@ft\(/@&t haE %Ruzxmﬂ) is wovesstribach p R @ripd Pdtine.

Mq%ggéggyk%lb?&ﬁ Slgi,:ag‘gé%?gd %??qﬁnsg\?lrg@gg}]gﬂf %}g}t’ ?%gg}ﬁesrcirigt routine
tak@ fﬁg s Yid éh%lscré’itesdeﬁ‘lt SutGRTEE HRO NG (HE ek Bmbleethé %tﬁh‘ﬂ fext

e nanmes of the first row (Row 1). At steF
ﬁleJhNS&bl&I:UB&S’Gﬁl tihes sofimar eTlwhErse vahie aroths! sftaisethe predicted
cof T R e ok BB S98) B pnd Py or o o
re'd%‘bh RStervi¥DdBkSen Rethb Buhberditherfoemsicerad rak pakingaérs of
hin R At §§%Hﬁ§ the R script routine takegﬁthe
mtmﬁﬁuo titeaser, fliel celaaWor droewpueyilhvargut put text file. In
this exanple the output text file has one rowwth

Flnﬁp Cf g 4l'I MZrm -g[lc{ﬁesf tht gh‘%p\é@{eg{eﬂf%%n& %Ddl@gstthé Reshilk€to tlﬁe user

d’corrosion an entries are
by N@M@Is raduhs Ufapke ks eiad somdentvievgfas sh@a¥dpredinpld, by the exemplary
i nterval . gfnding on the nunber of performnce and
scregs ey Af&HEt Brs of interest to the user, the quantity
of output will vary. Finally, at step 4, Java"parses

n F16. Pﬂttﬂéﬁo % isf tht @ranciRr @vigdes ihhe Jaﬁ&&'d%&:rib@d tabeve for
user y varil ous neans, such as via a screen Vi ew, as

ties trwan and ahe exlaarptaays bye ravkedxespls argyng one eppsgibiycopstrained
row is the prediction using

OPPWQEPHBBFmeéFﬁgédﬁ%gg?f@%d above for tier two, and the

other rows are ranked results using one possible
The @RfitFaddestiantdtitinZabicdnreputilized theemesh amastmnﬁaai goritbew The

The constrai ned optim zati on procedur, tilizes t
Pf‘?ﬁﬁéwe&@ﬁ%@‘?fél_n]t()(yaloﬁgﬁ tﬁ%ﬁ%perw@gﬁrpé%‘égﬁff@ H’&ﬁ’é?fd%? Ee gpper

an8 f]olwgle VEREOSE: BR' GRAL a8k REABLASH BYd iR USREatRRaltR&@tment

parameters provided as inputs to tier two. If there are n components, a mesh is built
around all n components. For formulation components, the n components are
summed and combinations which have a sum less than the total, e.g., 100%, are
ignored. For runs where the sum is greater than the total, the total is subtracted from
the sum and the result is subtracted from each of the individual components one at a
time while checking to determine whether the result is still within the individual

bounds. Finally, the results are checked to determine if there are any duplications.

An example of a constrained optimization procedure of the invention follows. A

crude slate contains four different crudes: A, B and C, where 10%<A<40%,
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and | ower values for the crude slate conponents and

ot her operational/treatnent paraneters provided as
WO pan1to tier two. If there are n conponent SPCHUS®841022621

is built around all n conponents. For fornmnulation

conponents, the n conponents are sunmed and
20%&31&'501% il s DB ardaie t&als18MO0ess Ushhana inkeh tiat af fhree, the

e.g., 100% are i gnored. For runs where the sumis
Su@ﬁ@ttb%ml@ﬁaﬁ thellowingd | the total is subtracted from

t he sum and the result is subtracted fromeach of the
A}lndhgldu nﬁ&gents one at a tine while checking to

determ ne " whether the result is still within the

i ndi vi dual bounds. Finally, the results are checked to
10det @0 m nas0i f t h&r e Ign@eany duplications. An exanple of

a constrained optim zati on procedure of the invention
foII crudg, sl.ate contains four different crudes:
104" B0%nd 10 vher 2 1088K8400 2096B<50%  10%C<70% and

t he total is 100% Using a nmesh size of three, the
40subggt ofs¢t he meeh hisfetdnee fsalol owi ng: Sum 10 20 30 60

I gnore 10 30 10 50 Ignore 40 30 50 120 Difference is

20 30 40 70 140 D'fference is 40 10 40 50 100 Keep as
30i s the thi%d rdid0gdtdtermas S4¥d as fol lows: (1)

(40-20), 30, 50; (2) 40, (30-20), 50; (3) 50, 30,
]0(50330) 'y (bh aogdpi3)s are retained for

predi ctions, since (Zf yields a setting belom1the

| oner bound of crude B. The fourth row gets no

Thaghifdrdvogsts niddifiges ftﬂ)lpwsml) #9-2Q)230.30); (D4EL 4@9 20)7é0 3)

50(%}6 é?(p gp)g%gm%ﬁ aélg)(‘(?x)l Te I %1%%%3%133 écﬁg%sl}g,ts?m 35) %1e ds a settmg

beIokXethE%“ﬁérHéthsﬁcrua@B deSCfl bed enbodi nents of the
present disclosure are intended to be illustrative
rather than restrictiy

T dpids e 265 ar Brbeciolne: @) (a0 P Do e G 20 ©
OV% ' @ 5 5405“’ Snlly EALE PRZindD @lorvlﬁ'éc'h@ttlélﬁn SinA[1)RBdTBAGield settings

be]ow the 1ower bounds.

The described embodiments of the present disclosure are intended to be illustrative
rather than restrictive, and are not intended to represent every embodiment of the
present disclosure. Various modifications and variations can be made without
departing from the spirit or scope of the present disclosure as set forth in the

following claims both literally and in equivalents recognized in law.
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departing fromthe spirit or scope of the present
di scl osure as set forth in the follow ng clains both
wo paosozilthy and i n equi val ents recogni zed i n | aRCEABED04/022621
CLAIMED IS: . A system( 00) for assessing and
optim zing crude selection conprising: a database (
WA 1staaramgedasa related to at | east one crude or
crude bl end; and a predictive engine (104) having
progranmmabl e i nstructions configured for execution by
at | east one processor for accessing the database
(102) to obtain data and for executing at |east one

predi e q e ; |-

1 B gher U BOLEP ATBAEE AR AhE s SaSaTRTPnIReRt:
The system (100) in accordance with Caim1, wherein

a dhfabaser @0l stdring datagielated(t @dleas onpivdle st crude bletid; anslar ch
nodul e 8%02) whi ch takes as input at |east one crude
nape. and/ or l.east one chemi cal, or. of her .

a S E RS L dR e el gniafiee e iausd fr geyeution

by ¥ 163€ oAt PrE€R8dor OBE a6dedslfg NRETRa@BEbe QU DDt obtafo damtandnfor
with respect to at |east one crude stored in the ,

exqfatinp atkeagt pog predigivieaierfopmancaanfoasisk assessaranl aoggk frstened
by. th I I corresponds to at | east one

t°8%H%%gngﬁ%§¥$§%ﬁﬁﬂﬁﬁagﬁ%9at Ieas? one crude nane, or
corresponds to at | east one crude having at |east one

2. chemhealstan (000)ein Joradardeywish Gildiar 1,tvwheatinltbaptedmtize engine
chem cal or other property of the at |east one crude

(109 &pmprsesbl e by the at | east one crude name; an
operati ng paraneters/conditions search nodul e (204)

a WMUACRaLRAKBSHAS (20 Whhidt tdkBASS irPOLatl 184t BRAE Yr@ReHaald 4@/or at
paraneter and/ or condition and outputs information

least oreecheimical loe othet abmeeristigy thaal leait iong cende|igeifiapleedy the

efinery having at, | east. ' i i
ot 5300 B By B0 pElE Pl O RE) PO ST Rop s 18 A ppe cruce
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a
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an operating parameters/conditions search module (204) which takes as input at least
one refinery operating parameter and/or condition and outputs information stored in
the database (102) indicating at least one refinery having at least one identical or
similar operating parameter and/or condition compared to the at least one refinery

operating parameter and/or condition input; and

a crude slate and chemicals selection module (206) which takes as input the
information output by the crude search module (202) and the information output by
the operating parameters/conditions search module (204), and outputs at least one

proposed crude slate, chemical treatment and/or performance or risk parameter.
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second tier (502); and wherein the second tier (502)
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performance and/or risk assessment nodel designed to

optim ze or inprove a refining process for at | east
5.0ne & mgteodforgssrgaing and optimizing crude selection comprising the steps

of:

accessing (304) a database (102) for obtaining data related to at least one stored crude

or crude blend; and

executing (500, 502) at least one predictive performance and/or risk assessment model
designed to optimize or improve a refining process for at least one crude or crude

blend.

6. The method in accordance with Claim 5, further comprising the steps of:
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taking as input (106a, 106b, 108) crude information corresponding to the at least one
crude or crude blend and at least one refinery operating parameter and/or condition;

and

using (504), desirability metrics (202) to assess similarity of the input to data in the

database, including the at least one stored crude or crude blend.

0. The computer readable medium in accordance with Claim 7, further
performing the step of accessing (506) treatment options stored within the database

(102) suitable for optimizing performance of the refining process.

10.  The computer readable medium in accordance with Claim 7, further
performing the step of executing (500, 502) at least one optimization algorithm for the

refining process.
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