METHOD AND SYSTEM FOR ASSESSI NG AND OPTI M ZI NG CRUDE
SELECTION Field of the Invention The present

di sclosure relates to the refining of crude oil, and
particularly to a nethod and system for assessing and
optim zing crude selection. Specifically, the present
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Ol refineries are under intense pressure to process
| oner quality crudes for reasons of price or
availability. However, in many cases, oil refiners do
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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 enviromment, some refiners have used
laboratory simulations to develop predictive models of certain performances. These
models, lhowever, are limited and do not address specific, ofien 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 usc of
treatment chemicals in the crude selection mode. These methods cannot tell refiners

how the crude blends will affect operastions and equipment. Therefore, refiners lack
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Accordingly, there is a need for a nethod and system
for assessing and optim zing crude sel ection which
over comes drawbacks in prior art methodol ogi es and
systens. BRI EF DESCRI PTI ON OF THE | NVENTI ON The

i nvention provides a nmethod and system for assessing
and optinizing crude selection I n one aspect, the
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FIG 1 is a block diagramof an illustrative

enbodi nent of a system for accessing and optim zi ng
crude selection; FIG 2 is an operational flow chart
of a predictive engine of the systemfor accessing and
optim zing crude selection; FIG 3 is an operational
flow chart of a crude search rmdul e of the predi ctive
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programmable instructions by a processor, where the programmable instructions or a
portion thereof are stored on a cemputer readable medium or included in a computer

data signal embodied in a transmission medium.
BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a block diagram of an illustrative embodiment of a system for accessing and

optimizing crude selection;

FIG. 2 is an operational flow chart of a predictive engine of the system for accessing

and optimizing crude selection;
FIG. 3 is an operational flow chart of a crude search module of the predictive engine;

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

prediciive engine;

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

the predictive engine;

FIG. 6 ilfustrates 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;



FIG 10 illustrates an exenplary predictive nodeling
procedure for predicting corrosion using the
predictive engine; and FIG 11 illustrates an
exenpl ary screen view of results provided by a
predictive nodeling procedure using the predictive
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engine. Different treatnent options are assessed by
the predictive engine 104 for optimzing or inproving
perfornmance of the refinin§ process. The treatnent
opti ons accessed are preferably based on netrics
custonmized to a particular refiner's requirenents.
FIG 2 is an operational flow chart of the predictive
engi ne 104 showi ng a crude search nodul e 202, an
operating 'paraneters/conditions search nodul e 204,
and a crude slate and chenical s sel ecti on nodul e 206.
The various functions or nethods of the predictive
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Upon executing the programmabl e instructions, the
system 100 of the invention provides a technica
effect. The technical effect is to output results of
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The crude search nodul e 202 can al so output data 116
i ndicating statistical performance and ot her
i nformati on corresponding to the at | east one crude
out put by the nodule 202. The data 116 can be
presented in visual form i.e., in the formof graphs,
charts etc. The data 116 can be accessed fromthe

e crud earch.nmodul e
65 Seniet groeeubi i BEt % e duf 28a80 TEste
peivideh 8 ewhetR cffectg The @&chififal BEEY isSio COMPLIESIs 8YSp@thuns and

Qperatin net er.s nditions S ar ch Module Wth
e P B BSOS G o cBar L maps anc
plddQedc Patdrmaicet Hie rigpen@ihABnPar@Et @S/ L0oae bihenselevant

search nodul e 204 of the predlctlve engi ne 104. As
Ifesiphagchas Sheainafendeiat i ng par anet er s/ condi ti ons
search nodul e 204 has as user input at |east one

wigf édnafyedopeleadd 16@1@&1 amtl &c!c RNndh alodelendi takets kG ianek

out puts informatjon tored in the database 102
lﬁﬂh‘ Cat FHge Bimg s¥erang ﬁé?qa%fqnﬁ SPSMIREL QHPeLEr ”f‘e&?’ff‘ckﬂfé“c

10@|3961ﬁ hiCladst S &hdﬂ:h@ﬁm@@@ hat dt MGsiRAk JFRIE @hmansdz0rThe output
condi tion conp red to the user input. The operating

opHie s SEur A POhY IBISEPERN DY Iwacttt%ﬂtel@clbf Hiee %wde
stofRSH RNBLLAEI1DET Xt RRELAL LG KAFRMBURIcr@RALAEL module 202
condition 108 and determ nes at step 400 whether there
cpigespends nattlesheneraedsridentiablpay dardbasieont e2dr dame iL P87 Ay
Blesh 8RB Lo AN GeabEblNENYe 'BQMh@ g ihe ak Jh%ﬁ?ctal &n@th&efﬁoﬁﬁﬁy
ope at1 ng paraneter and/or condition here i s
siatilal eprs feagimae chaowieal of nﬂ?@hléonkab/actfa@éeam?zle|Cri@m1def1§rlﬁ8ﬁ?ée Tt
1@Q§Bn<ﬁﬁmlﬁﬂwﬁﬁéy having the at |east one refinery
operati ng paraneter and/or condition 108, the process
Tproceeds to step 402, and if not, the process proceeds
16 OseralineAB maigrs/eqngiiiong searehhoditie P kel sl BB IHL gt
h@?efﬂ@lgza(ﬁ)%%ﬁnglﬁgax'ngt@f”iﬁdf/é{'d@gdzﬁgn h&Rsta ARG BILARGY 114
avin e at | east one refinery operating paraneter
swrmillrythcc@ﬁbl@%"@ il o inlp8tipsatagrelems gefinept haging st legyt ong lentical
S
SQS8124 09 AIRLRCCLRRRSpigos SRBISL RIS, 1A, e
ifamatign 4t 2 lcetpst bonle siurdé I%@nrc opedydt i2A3 dp@rﬂmmnﬂem@mdﬁ bt

o LR BB Bl e T o BIE AP HARL It cruac
siptaail ngthieild felctiat medigp2@OR shrwisingihG 404 Nicougut plihe Hyde
S]tgl';(!}eé}l fp 1%1?}%%”3*19@[( jlfrrlgt ureh’? /% ?sdtlh‘c:: Idgsrhsé ﬁ'l?y 8[: p }6 d)r'%)%ls% (,211(,1) e
shmfdmﬁﬂmﬂm@m&&ﬁsmm@mﬁhmﬁ&camzhﬂammnmmEuﬁ@ﬁnm@rWOhamhﬂg

. q ? ($ S| erating paraneter
‘“aﬁ B?“d% “}:’Bhﬂ“ CPP%’ﬁO“aé“ "Hé °%ﬁla l“&e?&‘f ”6‘%5 ‘user i nput
operating paraneter and/or condition 108. Crude Slate
Cantt hemivodhls Sel ecti on Module Wth reference to FIG
5, there is shown an operational flow chart of the

_h n . I A Sk s o
b R R MG b
nmdeheamzn@ the @rcsi;ctmfﬂ engiond 0Oandid ilecritedogbowhithdh caxde search
n'laogislgtgg% hds c‘s*%/cx 11? u ragﬂ%gt oq rcrz?urdg n%}rag Inga? dtgltgﬁs’c one (fh(’?jljcéﬂr
oo ttkeradhar aalanm;zs] Opeoff @tr!m&dpanieea&uf hige bpdrat ]easn &he crude
steps of tier two are optional and would be mainly
performed if the data output by tier one does not
provi de useful results, as®further described below. I.
Tier One



The crude slate and chem cal s sel ection nodul e 206 has
as inputs the output information 112, 114 fromthe
crude search nodul e 202 and the operating
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one, at step 504, the two sets of information 112, 114
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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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3. Tier One: Algorithnms for Predictive Engine Three
basic algorithnms are used by tier one of the crude

sl ate and chemnical s sel ection nodul e 206. The
algorithnms in their current formenploy and extend the
desirability metric approach as described in Derringer
and Suich (Simultaneous Optim zation of Severa

onse Varja Technol
175 SRR 510pe shBeE 7 Wi b ba P HopnE et G one
el Ioﬁ‘dmﬁl@r @pliaypanyetaniet yordfticatcbapatdiazye dsaghgut,
appr oaches The entire contents of the j ournal article

3 St SRR e S ST e PRSP Fe 0 D B E G oty

o@elsﬁrqr pangn@@enabr o:mahlod AR aal Gosrhitifest Bpdia wiethgl there is

ta algorith u rr function of the sco
Rt bt b el B Drpd St Bt ey Rppre it 2
1éadefel B Nhdng o@&atﬁr@%ﬁltanﬁﬂﬁ aGd/deorstiRiel 031 of @dreiifaft D&t one
dat abase that is mlar to at | east one user-desired

16&0%@ %]F élla@bas§ ]&’7 1dﬁthféfu¥t at|]gﬁgépn@%lngwl}@émgp%ﬁ @ lca&, one
rSERMN HiErARAE DafhEe sl Bn&asP N Mte PSR QRAONW ¥l 02,
each crude sl ate conponent sati sfies the user

apd ifmet i, Preqeesbraterds thdien Fluaht Seotsthept lpsbongrreqoehigithe
dARABasUSER- AR RE ATUsde Rk %ﬁnc{li‘_g%a‘%f?ﬁbﬂ need EA: RhOVEERHA
conposite crude slate score purpose or function
opfratinpepageiergdependitipp 0taseccsedgori thmis to score
each individual paranmeter or condition based on how
Aeldp kde thddparhidialar R STRIRIHANAELEL GRAGE 0P Nearches the
satisfies the user crlterla for that paranmeter and/or
deibse t DD P ah b8 wop tRfingy hopiag at leani ane sisvieopctaiisg pypmeter
ahfd} Vo QUL QRELANIOMY 2iSEAE €8¢ FcEPTRANRE FalnRlP\ihd6:
a conposite operational score. The pur posé or function
copdititie] G¥er giagatat etanegonthemihsies 408 aetep rifit meowput by the
Eérgﬂﬁsﬁarﬁl%@bc&rﬁﬁ{oﬁé LeaRRY 9§fet7%4§1§9ﬁ°&mgé{oncﬂub']“ LB8re, as
onposite crude sl ate and conposite operational scores
sagdddses, i ibEdnpainoi4 @daatCS@bﬂqamgm@r ediecrgl lavwe Datlepst one
h r \
B0l o DR HECE UL PRl LRGERTRAR GHCHP 2 B
opmetﬁlegrfatb’lnyettseh@’ozt@ddlhmoh@%%a dr op-down nmenu 604a (see
FIG 6); (2) goal or objective options (maxim ze,
A ATE Bya kA, @Rl pnog)are sel ected Tor each
crude —of interest llate; (3) upper and | ower
search val ues (USV and LSV) if nmaxinze, mnimze and
Widhéraice @ RET- defhstst e ghaysrin ostationd, loghehaitf gsterudgpises
dﬁ'{mgaéng&ﬁsr s RRALS Mo¥al UES of fhd Jge%ﬁouvygl\/ﬁﬁ@ %4Lsf‘(1)13 1lngdu le 206
target 1s the chosen goal pt| on;, (4) degree
oSy temerereingdisrs, fiergepg er fred niwahang %dt@%%‘d@dd elgrease
data~f E0
Pt B0 ad s PR B3 S R ER BT A of B o
'tbwefsrprnémryle@orl@mas ihie eperftomaleatipe of Ny tvherewpbenal mplureiid be
[.OGE: k t
n%%xég ﬂ}?]?ﬁ%%gﬁ% H}é <{aP\ ?p(i? bb/r%% %E%ggesulsogﬁﬁovga%u ef esults as
figtiteedadibedbel@wsecond col um 602, user inputs (3) are
entered, i.e., the LSV 602a and the USV 602b; in a
it hiddh 6 oI um 604, user input (2) is entered; in a
further columm 605, the target value is entered if the
goal is target; and in a fifth colum 606, user input

(4) is entered.
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The USV and LSV are sel ected according to the
followng rules: If the goal or objective is to
maxi m ze the selected crude of interest, the value for
the LSV should be the small est val ue which the user
will be completely dissatisfied (i.e., 0%

sati sfaction) and the value for the USV should be the
har I t r Yy

’lslg IQE? lgﬁa L \M?énilgzg /Eglétt"{lﬁ)gf 13%41 2)% lf\a? El})t‘ﬁjs l'lhe output
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.S al ues re.a perce
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ifforration 0% atip s agd iieumdiand: eetixlii@mu:ﬁﬂf coMebdon®i@g performance
g tIetel y satisfied at a target point of the LSV and

T‘“%““MT@OEGQ%W?%$%b%%oﬁ?P“@Wéeﬁﬁﬁ@éﬁmp0|nt is
defined by the user and is ease specific. If the goa
Arstepbj 08¢ tieViBed Sofild@ngeess e rdcBdh] applidSViyshomt geshis 1o help

Eabies JR5Ee 5 BELEETLoRG SIATS ot ole hgRs, s

adafubef afihah Ameh thRldUsRbleWht lsdheo Q@[ﬁé'z@t @l¥med decision
satisfied wwth a percentage falling between the LSV

regitrinthibe pe\ei(the wecifiq v YHP Fdma il B‘H)C‘ﬂal PHd@PY crideddend.
it he, defart tlaleSYd 3NEMLEY s@éB ot BRaME QU@PJ@V@@Q&@%’Q@Q the
percenta?es as observed by the data stored in th
lﬁ%téﬂ&é@lwbzmﬂ@Wm@%@HmPHﬁﬁvﬁW@%ﬂwdﬁwuﬁﬁb@ﬁ%bﬁé%tbmdnmﬁ
u%&%l@ﬂ eﬁdﬁfa@foﬂﬁ'@z\éé %qunﬁ%l W¥ofnRiioh qt{'ﬁ i {,biene r@)‘{hfﬂ: Q‘§1@§emt
e., maxi'mze, mnimze, target and range. 1:
1ﬂfhlefnal§1§é=rSUvila%tosk?@lﬁbﬂﬁ'wémags much Arab Heavy cr ude as
possible in the slate. In this case, the goal is to
amaxdAwge Arab Heavy crude and the LSV is 0% and the
USV is 100% The LSV and USV are default values These
al ues_ represent the range in the database [

I Gt 05 G b a}ﬁa%%h%y PPN @dh% %ﬁeh e
HEPB6 bt 16 EstbBier e Aowgst1 0anthii@ hes . 1&ah8gRSictive
used In the past. This is how the systen1defau|t LSV
PRI MARs? Iv%eh@?/%rﬂé APrimeg iFlopssgpnert el usephe gpfputdtom
slpe9E, Mal MRS dCcRRLELLEL 1S thebY e/t f‘o@o U3&lcls 6RBRAR v PRyine

user wants to have as |ess of Arab Medium crude as
s%@g,, tppedichatiska 41 A ©rmpppetiRE s @ﬁnp}géh@@aqwafg crugle or
c[HaPi fIhi%e A afheMadictyn &{CUQQd@@tht h@mgytﬁé %mcﬁ?cf %ﬂn‘é ‘P(L%\ﬁa
I's 0% and the system default US SV i
perbabiliiyaglt rolemy 9@1@%@0@1};@9esﬁmgmfthmﬁbd@m af Llegh@blems
i . possible. In this case, the
ﬂﬁBL %m¢ﬂa§?§g?b gﬁtﬁé user-sel ected target value is
596 t he systen1defau|t LSV is 0% and the system
Additianalty, wsliows by G606 5, PRifermeaesandigateoveh aseomogian.doding,
a@%ssaﬂm J%ham&@e rneJ HS! pUBRES 10 ofTRES Y rp?ec&al%gga }f‘ém%@é)
Light crude 1n the slate. In"this case a
nyog plgperdiépn opt tldnet q_lsvmlx gsseggmnampded aUSYp 518 1b®%~<>| thert (itguts
case, the LSV is user-defined and USV is a system
defaul t value. The scoring_crude slate data al gorithm
provi des an i ndi vi dual scofe to each crude slate
conponent based on how well the crude sl ate conponent
satisfies the user criteria. Al individual scores of
the at | east one user-desired crude slate are then
conmbi ned to provide the conposite crude slate score
for that crude slate. The user can opt to viewthe
detail ed scoring and al so has the option to nodify the
user inputs or criteria based on the output.



The inputs received for each crude sl ate conponent and
cal cul ations perforned by the crude slate data
algorithmfor determ ning an individual score for each
crude sl ate conponent and the conposite crude sl ate
score are the follow ng: Inputs: User specified i nput s
for each conponent: Possible I nput Val ues:

i.nze, ny Tar n u
WL ey B S 0 o
athrer defemenitn,exsbistimesad by bkt atcloast dny aregdjctivs uaifdiylarﬁm crmdel

ai’lé‘/gixo e at least one risk assessment model,
3. Tier One: Algorithms for Predictive Engine

Three basic algorithms are used by tier one of the crude slate and chemicals selection
module 206, The algorithms in their current form employ and extend the desirabifity
metric approach as described in Derringer and Suich (Simultanecus Optimization of
Several Response Variables, Jowrnal of Quality Technology, 12, 4, 214-219),
although these algorithms could be modified to employ any variety of other fuzzy
logic approaches. The entire contents of the journal article are incorporated herein by
reference. The three algorithms are: a scoring crude slate data algorithm; a scoring
operational data algorithim; and a merging data algorithm. The purpose or function of
the scoring crude slate data algorithm is to aid the user in identifying at least one
crude slate stored in the database that is similar to at least one user-desired crude slate,
e.g., the at least one crude slate, by scoring each crude slate component based on how
well each crude slate component satisfies the user criteria; then all individual scores
of the at least one user-desired crude slate are combined to provide a composite crude

slate score.

The purpose or function of the scoring operation data algorithm is fo score each
individual parameter or condition based on how well the individual parameter and/or
condition satisfies the user criteria for that 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.
J.a. Scering 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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IP (Inmportance)l (low), 3 (nmedium, 5 (high)

Y _Val ueConti nuous In the cal cul ati ons shown bel ow, Y
refers to any property which is being scored:

i ndi vi dual crude properties, crude slate properties,
operating paraneters, or performance paraneters woul d
be sone exanples. The Y values are retrieved fromthe

fah,ahas n%inNB% anon e aﬂ@t 18RS Sl %é:' JRNhd LSy if

rat'e ach Speci Fi%d' b € user
xg&)alhnzcsnn‘mmzmaz@1'111L,®\II@ eJlD;@elBCﬁeﬂnyaﬂ IQE’EIGQS I_Eﬁ\d tadgbDufbet afid

7
]E‘\é{‘%l) #e%]fgvggéﬁ?lgﬁr W& “%alsﬁ‘i)ﬁ gtﬂlgei I%IZICIJQSYBH\QOM option; {4)
degree of importance chosen from high, medium and low (coded as 5, 3, and 1); and

(5) data from database 102 (e.g., Y_Values as explained below).

FIG. 6 illustrates an exemplary screen view for entering the user inputs fo be
processed by the scoring crude slate data algorithm. In a first column 600, user input
(1) is enfered; in a second column 602, user inputs (3) are entered, i.e., the LSV 602a
and the USV 602b; in a third column 604, user input (2} is entered; in a further
column 605, the target value is entered if the goal is target; and in a fifth column 606,

user input (4) is entered.

The USV and LSV are selected according to the following rules: If the goal or
objective is to maximize the selected crude of interest, the value for the LSV should
be the smallest value which the user will be completely dissatisfied (i.e., 0%
satisfaction} and the value for the USV should be the largest value which the user will
be completely satisfied (i.e., 100% satisfaction). If the goal or objective is to
minimize the selected crude of interest, the value for the L8V should be the smallest
value which the user will be completely satisfied (i.e., 100% satisfaction) and the
value for the USV should be the largest value which the user will be completely

dissatisfied (i.c., 0% satisfaction).

If the goal or obijective is target, the LSV and USV should be values where a
percentage falling outside these values the user will be completely dissatisfied (i.c.,
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).

1]



IND D=0 if Y Value> USV 1Th4DDI if Y Value < LSV

ot herwi se calculate: - USV)/(1_,SV-USV)]wr |If goal is
target: If Y Value > = Target and If Y _Value > USV
then IND D-O I ND D=RY Value - USV)/(Target-USV)r" If
Y_Val ue < Target and If YValue < LSV then

| ND_DI ND_D=[ (Y_Val ue - LSV)/(Target-LSV)]r If goal is

i & tgases !he Qe-flaai il'l E(/ an§ }ﬁsv are t-h\e/n%ulﬁ%um anlg maximum percentages as
observed by the data stored in the database 102 for each individual crude component.
Examples are provided below for four different cases, i.e.,, maximize, minimize, target

and range.

Case 1. The user wants to have as much Arab Heavy crude as possible in the slate. In
this case, the goal is to maximize Arab Heavy crude and the LSV is 0% and the USV
is 100%. The LSV and USV are default values. These values represent the range in
the database 102, i.e., for all records in the database 102 that contain a specific crude,
the lowest and highest percentages used in the past. This is how the system default
LSV and USV values are defined for all cases, but any of these values can be edited

by the user.

Case 2: The user wants to have as less of Arab Medium crude as possible in the slate.
In this case, the goal is to minimize Arab Medium crude and the system default LSV
is 0% and the system default USV is 50%.

Case 3: The user wanis to use exactly 9.5% of Arab Extra Light crude in the slate, if
possible. In this case, the goal is target and the user-sefected target value is 9.5%, the
system default LSV is 0% and the system default USV is 100%. This case is shown

in Figure 6.

Case 4: The user just wants to make sure there is Arab Light 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

L3V 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.



ot herwi se | ND D=0 The conposite crude slate score
(conposite))) corresponding to the crude slate is then
conputed as follows: Conposite D= [product of all
(IND_DP)JM"1/sumof all IP). A scoring exanple is
illustrated bel ow using the crude slate data al gorithm
for a crude slate having the foll owm ng crudes: Dud,

SGiffin, Agha Jan and |ran-Heavy. || S:  Conpanent .. .
ot aP By ORe  bl AR A Bl TR R gAY e
crh@d EVROd a3 thd6foBattEhiim B ang efdiliddl Stdrgor( &yl Srude slate

component and the composite crude slate score are the following:

Inputs:

User specified inputs for each component:

Possible Input Values:

GOAL Maximize, Minimize, Target, Range

1.8V  Continuous

TARGET Continuous

USV  Continuous

WT (weight) (fixed at 1 in current embodiment, but
could vary, usually from {-10)

IP (Importance) 1 {low), 3 (medivm), 5 (high)

Y Value Continuous

In the calculations shown below, Y refers to any property which is bemg 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=0if Y_Value < LSV

13



Agha Jan i Maxi m ze 8092Hi gh (5)90.3 Iran-Heavy
Mnimze 2426Low (1) 20 CALCULATI ONS: Conponent| ND JD
Dud 0.857[ (46-40)1(47-40)]1 Giffin

0.900[ (13.2-15)1(13-15) 1

Agha-Jari 0. 858[ (90. 3-80) 1(92-80) 11 Iran- Heavyl Si nce 20
< 24 Conposite_p or the conposite crude slate score

MR Es5 3y (6 6L Th esa%) (1)1 1/ 14) 0. B8,
otherwise calculate:

IND D={(Y Value — LSV)(USV-LSV)]™"
If goal 1s minimize:

IND D=0ifY Value>USV

IND_D=1ifY_ Value < LSV

otherwise calculate:

IND_D=[(Y_Value - USV)/(LSV-USV)]""
If goal is target:

ITY Value >= Target and

IfY Value > USVY then IND D=0
IND_D=[(Y_Value — USV)/(Target-USV)]V'
IfY_Value < Target and

IfY Value <LSV then IND D=
IND_D=[(Y_Value - LSV)/(Target-LSV)"
If goal is range:

IND D=1 if LSV <=7Y_Value <=USV
otherwise IND_D=0

The composite crude slate score (composite D) corresponding to the crude siate is

then computed as follows:

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



3.b. Scoring Operational Data Al gorithm The user
i nputs for the scoring operational data algorithmare
(1) operational paraneters and/or conditions of
interest; (2) goal options for paraneters and/or
conditions (maximze, mnimze, target and range,
where target is default goal) are selected using a
QLR AN IE M oc(oy oHHBREL: L QNS SERY AL S chideY
and L§@) P “maxim ze, - mi ni [ ze an range are the
slste hecteite ddmbvigptridendlurafdifiarigbt Jariggdrandhdy. oner
search values (target, USV and LSV) if target is the
Dﬁh?ﬁ?n goal option (i.e., same as the scoring crude
slate data algorithnm); (4) degree of inportance chosen
from high, nedium and | ow &i.e., same as the scoring
Cenprelenis| 4toe! dat a8 goriaehmYSY 5)lmgeginced Unidw (1 SO or
ASTM units) for the paraneters and/or conditions of
piAt er est yAaRg,¢ 6) data fromydat ahase 92 4e. 9.,
Y Values). FIG 7 illustrates an exenplary screen view
for entering the user_inputs to e Processed by the
GgHiby i ng 6péFati odal data al’gori th# O n a 'Pi%rst” col um
700, the user checks off whether to include the
Aplar RAEt eNagngicorzocondi tion d2n arsgasth ofootshe dat abase
102; in a second colum 702, user input (1) is
entered;,.in a third colum 711, .user.inp (4) is
h@ﬁ%%@%ﬁ;“ﬁﬂ¥ngefg%ﬁth coILnn$67O4}DPﬁé)cur?ént value is
entered; in a fifth colum 706, user input (5) is
CahCeled]JONR: a sixth colum 708, user inputs (3) are
entered, i.e., the LSV 708a and the USV 708b; and in a
C&ﬁ%ﬁﬁhp col um %LP, puser input (2) is entered. The
scoring operational” data al gorithm provi des an
i ndi vidual score to each paraneter and/or condition

Diyaseti8n Heo-48147-4®] sati sfies the user criteria for
that paraneter and/or condition. Al individual scores

Gafm 690N qorsbi-ned; 1-05)pr ovi de the conposite operationa
score. For each quantitative paraneter and/or

AL at1 ons. a8 CRE QPRa GG 1 ustrated above

with reference to the crude slate data score al gorithm
rar-Heper f ormed byl t he $oeeihg2dperati onal data
algorithmto obtain the conposite operational score.
C‘('):lgf;osﬂgyi) %ﬂh% %glﬁbgsﬂlc Rat @I%tb%:? f(%r[ﬁél erugés:g@[g 'ti’ieﬁa%ﬁﬁal%&%‘&h
as prinary wash“water source for e al ter I ch can
i.¢. Ak@sVAI B OBOE) @S $t/t4)pd 8dur water, boiler feed
wat er, vacuum condensate, etc., a score of one is
ut.Q ical.l: I, L. f the paraneter and/or
&gbﬁﬁgﬁéo ﬁkﬁxﬁﬁgégggggFmgnd a score of zero is
automatically assigned, if the parameter and/or
Teoneirt inppisi §r bt spragepnesdion 443 mégopthoarmst ébs opamiost!
pa%ﬂﬂgbzrsl 2% a({oﬁdiﬁbﬁgsogpgﬂté}@gt;l ZZ) 253%1 %P@%’safé Qtraﬁl(-:&f‘s Q-
e user can opt to view the'detaile SCO.IH% and al so
cdrdBioph énopnizenningmizpdivicyt aderangse vhpwpates! vrdcapit ierl) are

t . . YoTol M I '
<SRS0 0Pl My on B R S by
if Besimikbtociheszaaldesigeede BetsclofledPrapeptidnesant tfrpdteeppeinand

]o%:zxt' ge%lecrh V2a u(c)ag (t%pg%t, TR gzndelgSV) if target is the chosen goal option (i.e.,
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U S. Patent Application Serial No. 10/281, 658

di scl oses and descri bes scoring nethods and
algorithnms; the entire contents of the patent
application are incorporated herein by reference. 3.c.
Merging Data Al gorithm The user inputs for the nerging
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The user can select in the second colum either
"exact" or "subset" to obtain nore detailed
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904a for each response paraneter of interest is

sel ected and the correspondi ng LSV 904b and USV 904c
are entered, including the target percentage 904d.
Wth continued reference to FIG 9B, at bl ock 906, the
treatnents of interest are selected. In a first block
908, the desalter treatnents are selected, in a second
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The constrai ned optim zati on procedure utilizes the
mesh constraint algorithnms. The procedure considers +
10% of the target percentage provided by the user as

t he upper and | ower values for the crude slate
conmponents and ot her operational/treatnent paraneters
provided as inputs to tier two. If there are n
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The empirical/statistical and/or theoretical/physical models may include, but are not

limited to, models such as linear regression models; logistic regression models; non-
linear regression models; classification and regression trees and extensions thereof;
multiple additive regression sphines and extensions thereof; partial least squares
regression models; generalized additive models; neural networks and extensions
thereof, such as projection pursuit regression; simulation models; expert system-based
models, such as Bayesian Belief Networks; theoretical calculation models;
engineering economic models; financial risk models; decision analytic models; and
engineering process models based on chemistry, physics and engineering principles,
such as reaction kinetics and thermodynamics, mass transfer, energy transfer,
separation processes, and fluid dynamics, The constrained optimization procedures
may include, but are not limited to, mesh constraint procedures, any general non-

linear algorithm with constraints, or other penalty function approaches.

In addition, the modeis 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. Outpuf of these models may then serve as
input to other models for other performance or risk parameters. For example, outpuis
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 inclading response scores and freatment
scores.
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FI1Gs. 9A and 9B illustrate exemplary screen views for entering inputs for predictive
modeling during tier two, where the goal is target. First, as shown by block 900, the
crude slates are confirmed and the target percentages are entered for each crude. The
target percentages are used to convert individual assay information into blended assay
information for input into the predictive models. Block 902 indicates the TAN (Total
Acid Number) Value which in this example is 0.25. Second, at block 904, the goal
904a for each response parameter of interest is selected and the corresponding LSV

904b and USV 904c are entered, including the target percentage 904d.

With continued reference to FIG. 9B, at block 906, the treatments of interest are
selected. In a first block 908, the desalter treatments are selected, in a second block
910, the corrosion treatments are selected, and in a third block 912, the ammonia rate
is entered. In this example, the ammonia rate is 0.0. Preferably, the values and rates
shown by FIG. 9B are automatically filled in using the recent database entries
corresponding to these values and rates for the specific refinery selected by the user in
a screen displayed prior to the screens shown by FIGs. 9A and 9B. The user then
selects one of the following icons to continue: “Get Predictions” 914 for performing
predictive modeling using the predictive models of the predictive engine 104; “Reset”
916 for erasing all entries; and “Back to Slates” 918 for returning to the screen view

lusirated by FIG. 8.

If the “Get Predictions” icon is selected the predictive engine 104 performs predictive
modeling using the entries provided in the screen views iltustrated by FIGS. 9A and
9B, as 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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contains values or data corresponding to the various variabie names of the first row

(Row 1).

At step 2, Java™ accesses the software where the models are constructed and stored.
In one cmbodiment, the software used is R and is accessed via a R seript routine.
Models may be built and are stored as objects within R. At step 3, the R script routine
takes the input text file and creates an output text file. In this example, the output text
file has one row with three columms. The first value on the left is the predicted
corrosion and the other two entries are the lower and upper end points of a 95%
prediction interval, Depending on the number of performance and risk parameters of

interest to the user, the quantity of output will vary.

Finally, at step 4, Java™ parses the output text file and provides the results to the user
by varicus means, such as via a screen view, as shown, for example, by the exemplary

screen view of FIG, 11,

In FIG. 11, the top row is the prediction using the input values described above for
tier two, and the other rows are ranked results using one possible constrained

optimization procedure as described below.

The constrained optimization procedure utilizes the mesh constraint algorithms. The
procedure considers + 10% of the target percentage provided by the user as the upper
and Tower values for the crude slate components and other operational/treatment
parameters provided as inputs to tier two. If there are n components, a mesh is built
around all u 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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10 40 50 100 Keep as is The third row gets nodified
as follows: (1) (40-20), 30, 50; (2) 40, (30-20), 50;
(3) 50, 30, (50-20). Only (1) and (3) are retained for
predictions, since (2) yields a setting below the

| ower bound of crude B. The fourth row gets nodified
as follows: (I) (30-40), 40, 70; (2) 30, (40-40), 70;
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stil3er df dweriesh auhd®lloWhe: descrlbed enbodi nent s of t he
present disclosure are intended to be illustrative
rath th re§5§|ct|ve and are not intended to

T eprésent every €nbodi ment of the present disclosure.

Various nodifications and variations can be made

Mt hgut départi oy fliom the spirit or scope of the
present disclosure as set forth in the follow ng _

I?Iaiﬂ§ bojh literal}yand in equivalents recognized in
aw.

40 30 50 120 Difference is 20
30 40 70 140 Difference is 40
10 40 50 100 Keep as is

The third row gets modified as follows: (1) (40-20), 30, 50; (2) 40, (30-20), 50; (3)
50, 30, (50-20). Only (1) and (3) are retained for predictions, since (2) yields a setting

below the lower bound of crude B,

The fourth row gets modified as follows: (1} (30-40), 40, 70; (2} 30, (40-40), 70; (3)
30, 40, (70-40). Only (3) is retained for predictions, since (1) and (2) yield settings

helow the lower bounds.

The described embodiments of the present disclosure are intended to be illustrative
rather than restrictive, and are not intended fo 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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processing at a plurality of different operationa

Whenrdiaimahis; and a predictive engine having
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3. The system in accordance with claim 2, wherein the at least one refinery operating
parameter and/or condition corresponds to a specific refinery, and wherein the at least
one predictive performance or risk assessment model executed by the predictive engine
predicts performance or risk measures of refining the at least one crude slate using the
specific refinery for running the refining process, probability of problems occurring
during the refining process, and distribution of the problems throughout the refining

process.
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5. The systemin accordance with claiml, wherein the
predi ctive engi ne conpri ses: a crude search
nodul e whi ch takes as input at |east one crude nane
and/ or at |east one chemical or other characteristic
of the at |east one crude identifiable by the at | east
one crude nane and outputs information with respect to
at | east one crude stored in the database, wherein the
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9. The systemin accordance with claim8, wherein the
at | east one predictive performance nodel and/or the
at | east one risk assessnment nodel is a type of node
selected fromthe group consisting of |inear
regressi on nodels; |ogistic regression nodels;
non-1|inear regression nodels; classification and
regression trees and extensions thereof; multiple
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dyna@gity, esponds to a specific refinery, and wherein the at
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nodel predicts performance or risk neasures of

10. T ekl Ringy ﬁ)p GssBdsirty gjeaﬂ%pt?ﬂfﬂn TR Qfec G UAG ppilsﬁmiihcuﬁépg%f
the specific refiner unni ng %%e re]lnlhg

pr eves8g qptatibalsi thi olyaioﬁigpambbmm siog cuutle tingaotktisiiodath he
robl ens

lL[dict)CﬁLO ada H%MB/ ({c}ﬁfeﬁca éé)ft stﬁfcrqd,i q[;.b:gggltg!icoglcnojs ang tu%c ptoccssmg_., ; data

related to crude processing at a plurality of different operational conditions;
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13. The nmethod in accordance wth claim 10, further
conprising the step of accessing treatnent options
stored within the database suitable for inproving or
opti m zing performance of the refining process. 14.
The nmethod in accordance with claim 10, further
conprising the step of executing at |east one
optim zation algorithmfor the refining process. 15.
Theassmetimpd miilariyed tradandechatacteristcadara dhd thel\hecﬂcqin Bcd@hﬁg y ddta
o (ERTHBRE PSR S oo HERE R romes e corvsibagr dia and
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r egresshom L6 A0GcHH KRRk 195]13 aﬁ‘d%; EQicas a{nﬁén?ln%ficl (o
additive regreSS|on spl 1'nes and ext ensi ons
optipare malmplloeasncisnfwte&,ss égraeksitone nodebis;ruganarddiasaied the
tat ﬁd’% dels neur al networ ks and extensions
Sd? &l ey Mall 5% as projection pursuit regression;
S|nulat|on nodel s; expert system based nodels, such as
S|aq Bel i ef Networ ks: theoretical cal cul ation
e get @Hg'i’ ﬁ%’é’f‘idﬁ& Wit Al ¢ O rfgetkar somprigiahibe slepy pisk
”DQ'QJ S dsQ%i@h@@ nﬁﬂﬁ;llcﬂﬁ)h %om‘ﬁgﬁ(ﬁmd AN SNGNGR Jjnﬂﬁ or crude

process nodel s based hem stry, physics an
blenglrigil nelersi pep 1sfi nmwpttesng scuwhctasandémco:ncbmmk hmet i cs and

ts 2(:{‘15 ﬂgﬁé@%ﬁ”l 1%51'1101?:%5’ B issr,easgafwﬁlrai 18/ of Ut Cgiﬁ,{) ng'(_? Qat;i gl t’hgdatabase,

rocesses
inclmdjng the anisiutt ohy stoeUpLide o taddakhe medi um storing a set
of instructions configured for execution by at | east

one processor for performng the steps of:
12 The method in accordance with claim 11, wherein the at least one refinery

operating parameter and/or condition corresponds to a specific refinery, and wherein the
at least one predictive performance or risk assessment model predicts performance or risk
measures of refining the at least one crude or crude blend using the specific refinery for
running the refining process, probability of problems occurting during the refining

process, and distribution of the problems throughout the refining process.

I3, The method in accordance with claim 10, further comprising the step of accessing
treatment options stored within the database suitable for improving or optimizing

performance of the refining process.

14, The method in accordance with claim 10, further comprising the step of executing

al least one optimization algorithm for the refining process.

15, The method in accordance with claim 14, wherein the at least one predictive
performance model and/or the at least one risk assessment model is a type of model

selected from the group consisting of linear regression models; logistic regression
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accessi ng a dat abase for obtaining data conprising
crude characteristic data related to a plurality of
different stored crudes or crude bl ends and crude
processing data related to crude processing at a
plurality of different operational conditions,;
assessing simlarity of the crude characteristic data
and the crude processing data of the plurality of
modhl{; hemn-dintarcegreBBnonodels e essiicamnaisandirtdieds pUtcc€1d0R tensions

i sti [ i ng data of
e REATE AR Lot ou cSrude, processng data, o,
regi@ésdd BbddaloeRest,MBIGHRSN AN nt 8 [l @k SiRr &hnkiBnd M€reof,
dat abase; and ~executing at |east one predictive
suclhay FrajchcRUT g BEss s Kinadsies s1oepls; drpdis by tan-bptel miadels,
el R pEave a. nefld ning,. pr.o for- at least one.crude .
g EOdE BPard sk B ke Qlatt ol e pael it me
modkls; fifheid oivp utodelsrdeadablagal pidin odald; Aandegoi@ane Brovess hodels
rther perfornmn steps of:

sl @ mle, further pertormng the steps of:. . .
basqd 4 “l%’“é%lyrﬂbydt‘**’é‘? Y UICRE Y TR 61 P8 5361 Heetico 2he
therfod}i@@sits, Aes GA4EL DG idAGeDLPRdian 9:0@%&3&3,9 asl nane

refinery operating paraneter and/or condition; and
dyngjaichg desirability metrics to assess sinilarity of the
input to data in the database, including the at | east
one stored crude or crude blend. |S. The conputer
16. r eddabl-eanvsdivumripntcacedabdam edumistdning laaicno fiTstrusti@rsei n

conftiglgtx?ec? bor legc%‘fi&on by at least one processor for performing the steps of?

accessing a database for obtaining data comprising crude characteristic data
related to a plurality of different stored crudes or crude blends and crude processing data
related to crude processing at a plurality of different operational conditions;

assessing similarity of the crude characteristic data and the crude processing data
of the plurality of different crudes or crude blends with input crude characteristic data and
input crude processing data of the respective crude or crude blend to output statistical
best matches with the data stored in the database; and

executing at teast one predictive performance and/or risk assessment mode! to
optimize or improve a refining process for at least one crude or crude blend based on the

statistical best matches.

I7. 'The computer readable medium in accordance with claim 16, further performing
the steps of:

taking as input crude information corresponding to the at least one crude or crude
blend and at least one refinery operating parameter and/or condition; and

using desirability metrics to assess similarity of the input to data in the database,

including the at [east one stored crude or crude blend.
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one refinery operating paraneter and/or condition
corresponds to a specific refinery, and wherein the at
| east one predictive performance and/or risk
assessnment nodel predicts performance or risk nmeasures
of refining the at | east one crude or crude bl end
using the specific refinery for running the refining
process, probability of problenms occurring during the
18.r ef Tiwi cogrppreomadshlc @ndiudiis bedobdihbowithklatrhe7 priekdiems at [cast
throughout . the refining prqocess. 19. The conputer
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PrO30> wherein the at |east one predi ctive performance
nodel and/or the at |east one risk assessnment nodel is
a type of nodel selected fromthe group consisting of
1911 idgromagresatebl mesten 4t aqcopiaged with elgine diforhenpeéirging
the 580 d0&8Ih o HRALRRSIRBIRIH Svitn®l @S %lhtfabzfs@tﬂ'u&mcq&do timizing
regression-trees and extensions thereof; nu |p|£
perfaerainet vethe egfmémsiroresspl i nes and ext ensi ons t her eof ;
partial |east squares regression nodels; generalized
addi tive nodel s; neural networks and extensions
20. t hdthe abmputelhreadnb Rriagddah iiDfcchiabEl Witli E18ie S f@Mer performing
' sin@lagion nmodel s; expert system based nodels, such as
the BeR, QGXEHIBR AT 7St RBT NRSI Rty G dap the siiB e gacess:
nodel s; engi neering econom c nodels; financial risk
nmodel s; decision anal ytic nodels; and engi neering
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one PRl EE e R MR o S EOG PR a0 i
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C“giﬁ%lg‘iﬁ?ﬁtggoglp%lrk? tdgggcté%ﬁﬁ@&qgagsgﬁa%%,%e (—gc;esgm{egx; yﬂg L{Qdeis; and
engi Q@ in FpZREssGRdtel sBERDnt Do OB sRs bR bildiRerR #EeDRes! Qkh
the sel ected crude type and the selected refinery
as regefoRreicdies HrLBerMeHy tditch RESHiransir ecngraydentppsspattion t he
procOREs Ahd ARHQEGRiNery paraneters identified by the
crude anal yzer, wherein the crude anal yzer and
the refinery optimzer are configured to execute on a
22, Pr %sey%rcé%rmmprising:
a crude analyzer configured to compare a selected crude type and a sefected

refinery parameter with historical data comprising crude data related to a plurality of

28



23. The systemof claim 22, wherein the refinery
optimzer is configured to evaluate a plurality of
treatment options. 24. A nethod, conpri sing:
conparing a selected crude type and a sel ected
refinery paranmeter with historical data conprising
crude data related to a plurality of crude types and
refinery data related to a plurality of refineries,
crugvhieyped mdgolirpay ilaig rauiskloeqt edig oliddintyige wandinahseuéct ed
finery.parameter..conprises identifying one or pore
a7t C?'?‘ﬁ@éedgtﬁa‘g%ﬁév BFoRBPE s WEFy P APaRETEREe Y he
pariihat@rin dalhidaial dhathaaiessiathist Jigahd f ofl @bl chi@e 18 and
sel ected crude type and the selected refinery
meﬁi?ﬁ' W@F?YW@@H€%¥MV%F9P@Hﬁ6“d i mproving a
r ef.j RikRG - ectedescr vRe. and. th
ol o g PRSP TR, R B e st RE P Sulerd
crudsr typeandyipe selenta! tefiecrp peraoetenorsed pefhicvee yr parcametedyses and
. hdentified.in the conpari.pg, step. 25. The nethod of
e BN Ty b FRSPEDI g R REFrsE Bl uati ng
pl urtadréit yheafruderalyp@nhd etk sy ofdfnizdihe: ExFhed f exccute
claim 22, wherein the refinery optim zer is further
ON LYRFSSSUred to i nprove the refining process by
optim zi ng performance of the refining process using
information relating to a simlar or identical crude
23. 5| althe susiem @hclais 3% vdteedn diserlireay optimgiagreetnfigured to evaluate a
r.farnpnce, ter, or risk paraneter, or a
W“@ﬁ%ﬁ?ﬁ%@ﬁ%ﬁ‘@ﬁéﬁggf, based on the statistica
simlarity of the selected crude type and the sel ected
refinery paraneter with the one or nore crude types
24 and® i“ﬁg%gncé“r&’r“s‘r?ﬁ'r e refinery paraneters.

comparing a selected crude type and a selected refinery parameter with historical
data comprising crude data related to a plurality of crude types and refinery data related
to a plurality of refineries, wherein comparing a selected crude type and a selected
refinery parameter comprises identifying one or more crude types and one or more
refinery parameters in the historical data that are statistically similar to the selected crude
type and the selected refinery parameter, respectively; and

improving a refining process for the selected crude type and the selected refinery
parameter based on the one or more crude types and the one or more refinery parameters

identified in the comparing step.

25, 'The method of claim 24, wherein improving comprises evaluating a plurality of

treatment options.

26, The system of claim 22, wherein the refinery optimizer is further configured to
improve the refining process by optimizing performance of the refining process using
information relating to a simitar or identical crude slate and an associated chemical

treatment, performance parameter, or risk parameter, or a combination thereof, based on
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27. The met hod of claim 24, wherein inproving conprises
optim zi ng performance of the refining process using
information relating to a simlar or identical crude
sl ate and an associ ated chem cal treatnent,
performance paraneter, or risk paraneter, or a
conbi nation thereof, based on the statistica
simlarity of the selected crude type and the sel ected
the ptefistiogirsymitaitantthe sclwdtddertidely pogndohe BRE@eC ARy h)RaSer
2nd the one or nore,rifinery.paraneters. METHOD AND
WilsPEPRGPHRRC K88 I RENANB OBPTH NP2 I OROBEMSEISECTI ON
ABSTRACT A nethod and system (100) for assessing and
optim zing crude selection are provided. A predictive
27. enditiencthcgp)f clage 94 aalaein impiosingapaipaise oplioRjng performance
o e perss TRk RO R P EAE (B SRR Bl PR e an
an agpreiamdzéeoral inqarmoang, reehimingg papecat,iconisk garameadr, ar a
ref i.ni .Qcess. The pr.edictjve engin 104)  takes as
confofslith [5iyBE Bt it BT Ry by e SR o ki o ind e
selePad tdf@ulyaardiedtiQyign the bikde b8 REde @y s an®ihe bEASIMAR e finery
crude slate, and refinery operating paraneters and/or
Pars¥ -t i ons corresponding to a specific refinery and
uses desirability netrics to assess the simlarity to
data in the database. Based on the resulting output,
at |l east one predictive performance and/or at | east
one risk assessnent nodel uses the output to predict
performance or risk nmeasures of refining the
particul ar crude or crude blend using the specific
refinery during the refining process, the probability
of problens occuning during the refining process, the
di stribution of the problens throughout the refining
process, etc. Figure 1
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METHOD AND SYSTEM FOR ASSESSING AND

OPTIMIZING CRUDE SELECTION

ABSTRACT
A method and system (100) for assessing and oplimizing crude selection are provided. A
predictive engine (104) uses data from a database (102) to execute at least one predictive
performance model and/or at least one risk assessment model designed to optimize or improve
refining operations during 2 refining process. The predictive engine (104) takes as input key
crude information corresponding 1o a particular crude or crude blend, e. 2., al least one crude slate,
and refinery operating parameters and/or conditions corresponding to a specific refinery and uses
desirability metrics 1o assess the similarity to data in the database. Based on the resulting output,
at least one predictive performance and/or at least one risk assessment model uses {he output to
predict performance or risk measures of refining the particular crude or crude blend using the
specific refinery during the refining process, the probability of problems occurring during the

refining process, the distribution of the problems throughout the refining process, etc.

Figure 1
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