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
iaboratory 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 zing crude selection
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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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9 a particular crude. The predictive engine retrieves
data relevant to the particular crude and fouling in
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F1G. 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

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
the predictive engine; FIG 10 illustrates an

exenpl ary predictive nodeling procedure for predicting
corrosion using the predictive engine; and FIG 11
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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 Jeast 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



proposed crude slate, chem cal treatnents and
predi cted performance paraneters 110. The dat abase
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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.



5 Upon executing the progranmabl e instructions, the
system 100 of the invention provides a technical
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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



nodul e 202 has as user inputs at |east one crude nane
106a and at | east one chem cal or other
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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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operating paraneter and/or condition 108, the process

Eb‘l[ﬁ Howbdle wracest wpceadvio stea Al At ver 402 the abllc%%@ges;ecord in the
REB&LCHD Rnsly ﬁlg ﬂoﬂfast Alne Ste@Rerd OdavireN@ie At ]'e%@%ﬁle QBEhery
record in the at abase 102 identifying at |east one
peRfipepajarheeiaig/of spadien [ @aisecespiedr ef i nery  operating
paraneter and/o- condition 108 is accessed. At step

A‘toﬁep uhe 9P %ﬁéhﬁ:@gpeﬁﬁﬁ@é‘fﬁ’&&{cﬁdﬁ@ neitl aRaus eak Ghared 4he
204 searches the  dat abase 102 for at |east one

deebrsidfy Iy isaes oae refmgsthagiig asferiticap sigpler erertige parameter

PALATBIEEon ANGaRY 6 ARALL .00 0?1@'}'91%{6?@ oﬁé?atIn@epa@a‘ine S a8b/or
one refi nery oper ati ng par amet er and condi tion

cppdtion hytor arrmetorodittanadedther ethear HY2 fﬁts@p Weyas P theyphe
égl%tllll aQMﬁ&HE/cQMﬂoR? sea%ﬂ%cﬁﬁlie%fk @@ fn%.fﬁ;aﬁ&xsf lglo Fm&{:fo?éq 8s

earc nmodul e as information 114. Therefore,
stpttealt @wvabm%maﬁlwf oHmindicatss Bl deashdiec s@tﬁegyahavmeﬁtle&sh @ne

15691@1!:5? %F Xnmy J)}nigan%% Plugl@ét r A% cl&ﬂﬁpéﬂ zf‘san erea§t| Jﬂa lu?e'i input
I"east

operating parane or con ion as the at
peetiyspransipund/ocopadabn h¢. par anet er and/ or condi tion
108. Crude Sl ate and Chem cals Sel ection Mdule Wth

G:ﬁéeeﬁ}%@%?rd tﬁen'f!:aﬁgesémw@foeuﬂ .S shown an operati onal

 ow chart of crude slate and chem cals selection
nDduIe 206 of the predictive engine 104. This nodul e
Vil reffrpede i@l B 40 t wdhegple PBRWhy erestlional flasy chaef Sisgrrydeesiate

dh¥RheRAIE Re1@%i6n hIBRME bk 8 uRYréEHBE @NERe 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



nunmeral s 500 and 502, respectively, in FIG 5. The
operational steps of tier one are always perforned,
whereas the operational steps of tier two are optional
and would be mainly perforned if the data output by
tier one does not provide useful results, ‘as further
described below. 1. Tier One 8 The crude slate and
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iafstpationd akd ohﬂ@ Wth ﬂ@ciﬁdlﬁ?ﬁttlﬁﬁmentaﬁl@ ERFERRPRR HetBrmance
erfornance |nd|cator ormation. Follow ng step

lsﬁieafmtlﬁ@nm'ﬁ@ee%‘kéws gep Y40 the REocesAeXittBpoB8, t he user
shoul d assess the practical applicability of the

Aese 568, Q: el fhourdiedsedsiriRepridtied plidabeinyout @ tresonytdnde
$sefu| [ whet her e out put contajns, adequate

Cr Ry R ehtmbuputg Siabiel it e tagier e ARt gptains

ddedi@teReb A8GdnS vaRh WRURESLRINE RGerUsanale dhRfEREE IdbtiSion
refinery to refine the particul ar crude or crude

rpgastpe tieupe gidhe spepidic a¢fngr e refng thiririaehiegs gr crude blend.

1$ 2&59 el Ol AREULR AO8icRE MEEies nldagle2ut betndteéjth'é RetpubRethe
e output, as nentioned above, includes the proposed

Usfly cheSqnélt% asghRvoBesl aboye, dadlvdsh il RipRPsgrberbes Haligcehemical
t&aﬁ@;@t £l ;setlto%mat g)‘%ﬂng:?egunﬁﬁna%lnl] d@S 29LeT, ro%te@\t@letam

i nformation, such as operating conditions. 2. Tier
ipforrpgtiogt sph mmatltxgwdd@ﬂ@rm ned that the out put rray

not be useful to the user, the user has the option to
entgrTdd er two. At step 510 within tier two, the at

| east one predictive performance nodel and/or the at

| east one rlgk assessnent nodel uses the output from

IE feyePsys,; it dsdefqimingd thag e uiyk oy 8ptdie sefut Weherpssr, thuaser
b geloptidion cReesh elb VRt EEOS 1MBwithin tier two, the at least one predictive

performance mede] 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



section, to predict at step 512 perfornmance nmeasures
of refining the particular crude or crude bl end,

e.g., the at |l east one crude slate, using the specific
refinery, the probability of problens occurring
during refining, the distribution of the problens
throughout t he refining process, etc. Additionally, as
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| east one predictive performance nodel and/or the at
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Al gorith for Predictive Engine Three basic
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el r ‘current ormerrp exte esira
yreerri Regpopscoahiales, degoml bédQucmeDeYFecfmw@:@W and 45@16:-@19),

zé)abl.@{l f‘r&@%‘f’gﬁ»ﬁtl%)st omfjfzfi‘etdrgﬁlf Q(E tare%vl%r %ln gﬁ%g%? Ethc-n fuzzy

ri-ab ourn
3@914@13&@)02168 diht hatirg horttéese ted }gmmaitdmtﬂe mteuﬂzc@nimeitaftﬁﬁreﬁn ed

n arr et of otlter fuyz
5T R. Rl A LBl o R ol Sl P e
cpeetiomt datpd gcattbﬁi helreeher giﬁg datt ef@rx tinc el he'ljﬁa)otséwﬁenctzon of
ude sl ate

| gor.ith are: corl r
¢ S0k HRe St oy BERThA% 1 SR ER ol aR e
cthate alasd sgoed fhim da’d’d&ﬁseplhﬁt BOSeI ko ﬁtl]cEl‘@{ drems@fdesitdd@rude slate,
co[ing C{ude %Ia ggta.algoE mis to aid the user
Sy PN Y 815 teoypECac FTde slalegompeiet dged o home
vkt abias@dé fak cospsient $a8kfids Qhadbisel BAGTa; NG AISBAVIJIGS I sEek
rude, sl ate the at | east one crude slate, by
A }Fasté’a% Hseg ﬁ%ﬁg‘e& gludg gatg SrrFORGHEd FuRaHiIdeA SSRGS e
seacdioer ude sl ate conmponent satisfies the user
criteria; then all individual scores of the at | east
ne user-desired grude slate are onblne provi de a

5Nt & & © rﬁt%%%r’%mt*ﬂre R mo‘rs tf’ e %

mxfmtitme pSI@ﬁiEﬂeﬂ@ peitiat bavd datew ategQﬁé inlam;dual $e@anSeE@a8d/or

ea vrdual araneter or condition based on how
Lwécf ion Sﬁ:gs ehéd lﬂsabgltel&angélt}@{ paranetey apd/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

glate 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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condition satisfies the user criteria for that
paraneter and/or condition and output an operationa
score; then all individual operational scores are
conbined to provide a conposite operational score.
The purpose or function of the nerging data algoritlun
is to determine a highest total overall conposite

g‘fc 81&&63?%;&%@13@ rl%ngl%@oa%d Bwel %I%?ch %Algéesg(lg)gfj 61\1}\{/:1 Lé.Ve)Lif

oSi t e oper at es as descri
JSexnmmg m@nmdze aBH adree Det the Ablgged pduinoftimsyusel taigep spser fand

d t 1
LD TR, TR, BRI e i
dhpoge-of awpbraeeucho b a rdns _E%h,ﬁhéﬂmlﬁ)md [o3) (codlas or 3, an(éj 1); and
arget an

ive ti ( imze,
BohgE podsetBise 7 et Rk e St b Pt er oot
within slate; (3) upper and | ower search val ues (USV
Add GLBM)‘;tIa'\tés QIET&Xé!mi)lZI@', sandeni viez efoaladteriﬂgﬁgﬁe afee iffhes to be

t.ed dta :
S ViR (b BB sty RS bason 86 o
@hosateragoml a @mndm@lun(lﬁ{)oz seghges o) are"mmerr&came ethe m}sweﬂma

fro ' diu d | ow (coded .as

a(ﬁg) tﬁna E_j{SQF]BQ%Enna é?h}écggg]uiaazb(@(leuifa mpyt %%h i§ éegtegg; i a fu1nhe1
@Xpha603¢ the he L @Whlue Bl daterdt i tHe wBilialafft; ARG BXEHTH &ldn 606,
screen view for entering the user inputs to be

BFOERELS S BYetthe scoring crude slate data al gorithm
In a first columm 600, user input (1) is entered; in
’ﬁquGSUruﬂdeKﬂ\Um ﬁ@i&tedl.@ecfrd;hl@ polttlse f@lbwargerue@t €lf @6k, goal or

% USV 602 [ % 1? Lg
@éﬂcﬂﬁ%lsé‘éﬁla"wé@r“f: ﬁﬂﬁ%ted(%f)‘ 5 ¢ gteg 1&"3 “ﬁ 9 g PN epould
&ohwmmﬁta& vdlie um&mgefe Ns@i bbﬁ]lltﬁe %ﬁ}ﬁ&t@l‘?} aﬂ‘ssah&fedgeel 0%
tar ina fifth colum user i nput

@t leeo aﬂ?rsle 8y fonte USY shpwd g%rle&%refa;t aaé%vlaplh@e tuﬁf" wﬂé

deobdgbtBg JabibiRd: (ikf 1008 S@dhcidn). OiBEtdbMeor Shit@ive is to
maxi m ze the selected crude of interest, the value for

ppEnEG e speHPHCrIRoY HETS e BRE foiathe & SYhewd pp e sgwHest

Widel whign eRMRbebal %e %ﬁﬁﬁtel)sga'tl%d(qj e€100%R @txsfactton) and the
satisfaction) and the val ue e’ USV shoul d t he

vyagegles they P Vi esh st dlﬁ thhdergaseralvg phichigbe aeppridths) %Dmpletely

Babigbh 64, 0b GrstactBRYo satisfaction). 1f the goal or
objective is to mnimze the selected crude of

i nterest, the value for the LSV should be the snall est

1§ &by 8OAMHAT cHPitchiue ds &reshi The 158y @it Bt shqpld &e velee avhere a
deboeBiage AW RBEdeSHAC 1R 1RNHert 8 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).

11



val ue for the USV should be the |argest val ue which
the user will be conpletely dissatisfied (i.e., 0%
satisfaction). If the goal or objective is target, the
LSV and USV shoul d be val ues where a percentage
falling outside these val ues the user wll be

corrpl et ely dissatisfied (i.e., 0%satisfaction) and

116 Sﬁ ﬁ%se fheﬂg%au‘_zs\/cagﬁ?%g/e %ﬁle‘ch%n‘muibﬁﬁo n% majlu gltggl(t_t)a 25 as

obkevddanygld dquostaied iisthel dhthireeel [ iRy fot el unshevldlaam drur:ls cmmpment
pecjfic. If t ective is ran

ESRrn oty b PEat e il fRerast S g ek g e i

aatitaibele these values the user will be conpletely

di ssatisfi ed (i. ., 0%satisfaction) and the user

Bt lic T BROPEVS Il T R haaft el e B ee R R Bt g 10
tid cdsh, tAt fosC B8 Maxinkiee ﬂabaiﬂaty TS sﬁiddhd&)v asr(é/o hincEthe Usv

m S bserved t he |
T R Y R s TR v rRr e tibe in
ﬂgf_r ﬁd@a@qm@&e ITbr: all IEetaﬁqolhe& @kBaderioy iige coreeh @wpdelic cfma{j
| eren cases, | Xlmze, nim.ze, .tar
thesloyest a&é@?&ﬁ Pﬁ*ﬁ@“%éf‘%ﬁﬁ? Rag! n’h%lsel?wn% s 1hﬁefalﬂt
LideaM 1098 u@&SarP ASHeR@ diintalddCnt bhaf 8f thedd valuBd SanCR%Gited
the goal is to maxim ze Arab Heavy crude and the LSV

YydheoBetand the USV is 100% The LSV and USV are
def aul t val ues. These val ues represent the range in

daber datakaseanld hale £.1gss BQAla@h\hecﬁL&ﬁ@ﬁudéad s$ibIe in the slate.
dat abase 102 that contain a specific cr

Ip Giere dpael rie sinpieHAk H&égmh@ é%? 4 ”E%%"S‘ﬁlé‘ts‘r ?aU*inSQ’

il ®sheant Bestsy sdtam ded awot,. LSV and USV val ues are
defined for all cases, but any of these val ues can be

€ _ “the user. Jhe nt s e a
PR Tre b R l@mE%ﬁgﬁag-Ségofagge BRI s @ e,
bl B 6iasRe, thh Lo @ahrgbtSantl Ghellshli sFiezRd A @dd vAREisWBYs, the
crude and. the system def aul t

LSV 0a the system
SURFRGFEUIUEY 15 0 au ety ey cefl %é}eas lﬁéﬁt gf%fsocaﬁ&lé shown
iekaelley 9.5% of Arab Extra Light crude in the slate,
if possible. In this case, the goal is target and the

ser-selected target val ue |j %, the system

iRt Huithe PUS YaoR Tt e pieahdbr L iyt T stispodo
b b&e GBS Qal & r&p@WAd 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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in Figure 6. Case 4: The user just wants to nmake 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 LSV is user-defined and USV
Is a systemdefault value. The scoring crude slate
data algorithn1provides an individual score to each
’IEF é}pgts & cewe% g)ﬁ o 1ocn|.1ec{éfsla eacso%%ﬁ)gl?e&g la']nrdv%éﬁr/éﬁl loﬁsg}%ﬁ&k{l‘éﬁ%yt
cumdmﬁmﬂmaha&pnmesﬂmﬁe%hmnmgabeaﬁmdmﬂecmséﬁ ohels icruddl slate
gtl {] ]IT% (% lp[lo 1ethe
0818%1533 "t” &eﬁ?a?@og “at't e§ rséo"F 8 PHIL P Ede sl ate. The
user can opt to view the detailed scoring and al so
Hipass: t he option to nodify the user inputs or criteria
based on the output. 12 The inputs received for each
cal cul ati ons perfornmed by
L%E%QSM§&%%S§?Q$EQﬁ%Q%paﬂg%r|thn1for determ ning an
i ndi vi dual score for each crude slate conponent and
Posseble brplo¥eleas: crude sl ate score are the foll ow ng:
I nputs: User specified inputs for each conponent:
CR@@E!\/Q&I%]L@MBHT}{@ ‘Fﬁ%@t &Hk Maxim ze, Mnim ze,
Target, Range \/ Cont i nuous TARGET Conti nuous USV
Conti nuous WI (melght) (fixed at | in current
Lebo&PMENPYS but  coul d vary, usually from 1-10) |IP
(Inmportance) I (low), 3 (nmedium, 5 (high) Y Value
TGRGENUouUs I n the cal cul ati onsonsihews bel ow, Y refers
to any property which is being scored: individua
dﬁ@& ertles crude sl ate properties, operating
1'ésrra * or performance paraneters would be sone

exanpl es. The Y;values are retrieved from _
WT (weight) (fixed at 1 in current embodiment, but

could vary, usnally from [-10)
[P (Importance) 1 (Ilow), 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=0if Y _Value < LSV
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t he dat abase 102 or anot her database. Cal cul ati ons:
Calculate IND D for each Y specified by the user: |If
goal is maximze: IND D=0 if Y -Value < LSV 13 IND
D==1if Y -Value > USV otherw se cal cul ate:

| NDD=[ (YVal ue - LSV)/(USV-LS V)] WI If goal is
mnimze: INDD=0if Y -Value > USV IND D=l ifY

t wi se cal cul ate: 1 NDD=[ (YVal ue -
1’%@\7? F%éifvbg\/)g&% If goal is target: If Y Value >=
Target and If Y -Value > USV then I ND D=0

of DDy qa¥uMitek ue - USV)/ (Target-USV)] WI If Y Value <
Target and If Y Value < LSV then I ND D=0

LT (Vayal H§v¥/(ds$)llé(/ arget-LSV)] Wr If goal is

range: TND D=1 LSV Val ue<=USV ot herwi se | ND
D=0 The conposite crude slate score (conposite_D)
lcgnelie gp@imiichg to the crude slate is then conputed as
foll ows: Conposite D= [product of all (IND D )]~(1/sum

b B ithPlvalue HA0SV

IND D=1ifY Value<LSV

otherwise calculate:

IND_D=[(Y_Value - USV)ALSV-USV)]™"
If goal is target:

IfY_Value >= Target and

IfY_Vaiue > USV then IND_D=0
IND_D=[(Y_Value — USV)/(Target-USV)]""
IfY_Value < Target and

IfY Vaiue < LSV then IND_D=0
IND_D=[(Y_Value — L§V)/(Target-LSV)]""
If goal is range:

IND D=] {f 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(1/sum of all IP).
14



A scoring exanple is illustrated bel ow using the crude
slate data algorithmfor a crude slate having the
foll owi ng crudes: Duri, Giffin, Agha Jari and

I ran- Heavy. | NPUTS: Conponent Goal LSV Target USV

| nportance Y_Value Duri Maximze 40 47 Medium (3) 46
C}iffin Target 11 13 15 High (5) 13.2 Agha Jar

01 1 &N T?f%égﬁiu%%y %8@?&6 41 [a@ags;l]zle_%@a\{é' a!%& %inglf&ed e

ste8BVing (11@6“91&0911‘11 dﬁde&wl}ll @iffif ngha 0arD@d lran-Heavy.

[(13.2-15)/(13-15)]" Agha-Jari 0.858

DE@@Q 3-80)/(92-80)]" Iran-Heavy | Since 20 < 24
nposite D or the conposite crude slate score for the

crude slate then equals 0.88 I.e.

Qoppos573)4®@! 905) L9V 8588yt 1' Y§W( 1impeytame ggY_alwe

Scoring Operational Data Al gorithm The user inputs for

thie scoriNdgiaperad i onal datgy al g@difhm)ar £ (1)
operational paraneters and/or conditions of interest;

goal _options for paranmeters r di tions
G(“é%&l ni z 2184 ni nl Ze, &ar get 1t5and P?’g]h@g V\,hlg:&e target is
default goal) are selected using a drop-down nenu;

ARB) JawppeManindzd oser sear ch sml uasigf WV and.1SV) if
maxi mze, mnimze and range are the sel ected goa

Il(ag%ichgf and, targf upper and | !dogy@aeseazr nch val ues

“End i f target chosen goal
option (i.e., 15 sane as the scoring crude slate data
CALGAFLATHMNS: (4) degree of inportance chosen from
hi gh, mediumand low (i.e., same as the scoring crude
Shbfofata al gorpghm ; (5) desired units (1SO or ASTM
units) for the parameters and/or conditions of
i nterest; ata from dat abase 102 (e.g.

D) 085} [(F640)H-a6)
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., [(0.8577(0.90%)(0.858)(1 )17 (1/14)=0.88.
3.b. Scoring Operational Data Algorithm

The user mputs 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
scoring operational data algorithm In a first columm
700, the user checks off whether to include the
paranmeter and/or condition in a search of the

dat abase 102; in a second colum 702, user input (1)
slansaf :ptﬁele rsc?o(ljmg cr u]gleaslgth Iﬁatc Ofg&ﬁﬂﬂ},&%}&%&%? g{lproléﬁ&étchfﬁs }1 ﬂoﬁq
beit, ewseltlyn jamd dovf (ifet,Msame cdsuihm s@ OBy arsder slite lata A1 5t ma), (5)

dgﬁ{'e ;Uél & (]:SB c% E#mq't%@ #;g.@ugégﬁgletéﬁse& %u%%%&? orq &ntelest,a
asemﬁmmhfﬁmi&mmm%ﬂ02&u§eYQVMm$yt (2) is entered. The
scoring oper ati onal data algorithn1provides an

T-Bgsg d" ]1%&1%68311\%;)?%11%}?%1}/ scxeerP wew ?1hcnte:1 nd{he us?xoﬂ%h{sl BMye

satrsfi
prdvascpay amaﬁng @Bd.tlﬁltal dandi gbnmm Wld fi ns'nd:l windBad, the user

core e.t hen ned to provjde t os ite
Bk 2 et EorEot R e ST b’ BLF SRt E ot the
danddsen 0T;an '@I Letobﬁhol1&1&4{:102@55@9}'«1%:{(%@1 eﬂitﬁﬂ@l?ll‘i athjll‘de:,oluhhﬁl 1,
sane cal.cul ations as t ations illustrated
u§E ot 34%6%% Fehiouth BCS’B‘H 7 JeP R Ee fapisred Bt
c@lugRr 76N AR iR €5 ) @rdmiecbyn tahx 8 GORinAg708P @seatil@RAL3) are
data algorithmto obtain _the conposite ogperatiaona

gEBrle! < FOF laﬁ%’yw,sataé@élm bg wéPaﬁ@t'@rﬁsseéﬂ@} gelumn 710, user

@9@@5&g@@§m5 such as primary wash water source for the
salter which can take values such as strip sour

ter, boiler ed wat er cuum condensat e,
SFE PP SN T BV <> g oo £ o il

a6 A BRIdRon 06N BN Ghictli 0 BatlsSesPthe fuediT @itkriadel Rt p&@meter
of zero is automatically assigned, if thecParaneter
(5]

anday enditvndifll @ﬁlvrc@alrﬁ@?l% prertapy ennbing! 4o prayide sh sqmRasits
BRiQf) &eRdi tions are automatically assigned a score
of zero. The user can opt to view the detail ed

scoring and, al so has e option to nodif user
Fop 5m1§ua?t*tatwﬁlp@@Paeﬁl @@&Oaﬂmﬁﬁéuamspw%eﬁ SMpELEfIg the

sARPLA16 A tofastthd aBMlati SYsSit 8B tea ABL IR QeS8 rched 1o aeasmm shige
a New Material that Best Matches a Desired Set

dptaspaE pieaathm ag pesiermsq lopihe breFing essationd dé@§i£’§ﬁ8’é?‘ tor@fam
thé SmpiateRterANRRAIIcAt] ¥0r D8 babgoal phRRREs &Rifbr conditions,

di scl'oses and descri bes scoring nethods and
SEYTGRS P TG Wash Fetes A feefo B desatler virich (e tgkg valnes such as strip
8RRl A1 Gt diRPsRl BatbNCRURRr Bh&sate, 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.c. Merging Data Al gorithm The
user inputs for the nmerging data algorithmare (1) al
the individual conposite crude slate scores
corresponding to each crude slate as determ ned by the
crude slate data algorithm (2) all the individua
conposi te operational scores corresponding to the
[%@ d?ﬁteﬂ“% IPC%Q{T%E%SNQ” Qf)/% 1 &ﬁn Gisf1b§é9 Salﬁsdéiali%E f@c&%ﬂg
I'ng operationa nm an
nneés;tds) Al garthm‘ett@ @itiEnahentsof ﬂrstl mieompmatipm g rﬂ@@tpol &ﬁed
I such as probability of refinery foulin
}ﬁgggp?g&hgﬁ?|0|ency, and probability of réflnery 5
corrosion. The nmerging data al gorithm processes the
SinpdiergdaDataaridorphiovi des as outputs in ascendi ng or
descendi ng order the crude slates having the highest

'Ithgtugél if LﬁJ ! the 1919 da‘iaealé&%ﬁ%l@bﬂ)%mﬁé mdﬂ%xﬁp%ﬂﬁbﬁc@

cru ate and osite op er ati onal scores
colste alan*-: s emeqsmridm@rto @mhpmmet%@tﬁs@die@lmmﬁd By mee:rléieﬁ@@

d?xﬂbag@n 1W(Q) tllli]ﬂw 85}%@% oﬁ{poﬁggﬁ o8 n&%i E&?Jsecofig{pegﬁﬁé‘to

arned e wei gh
tk;;emdwtdtlaiqaaaxnmtcagmc&p p:ooéchlsbly dntalhmnqgﬂ i the secies topgyational

dél{;.ll ag%mg ni, allg&ﬁpl‘gSI 1t]s% pal anbet?ez? and C&’?&?IE&QIOP %tél%t%"ﬁa@ é]SC]

1"5t°8 e scoring cru
ssthedsepratabidity @fhdﬁ:mfuuhgg,@ipﬁitatqfﬁwaicy,ckmﬁ Pradlagdy efrefsery
In the exanpl e below, the individual scores are
WePHH ed as equal Iy high inportance (the inportances
range from1-5): [(Conposite Crude Slate Score)5
](h@on@gémgtctatawgmlafhmoplatesﬁs che gjut (dik 12030 privadasessgbuignts in
a?c%%g' P%eog ?déegcenm n% or ger tlﬂ ;&d% s]%gso ﬁ ﬁ%%on di i{gﬁés‘? rtotlealoUegal

ons par anet ers: and I ons
cbmpeg’tesgcmtas) by hemﬂnsemg c@mpbstw eatdﬂetwe amf oompdsite rpperational
SEAIE] GUBEP AP PHEEY o PBPOT B0 Eng T he™ 8 eafita, the
oﬁ)&ﬁﬂﬂﬁt@ﬁ;&s%&bﬂ:ﬁocmﬁ ictude Biatcas obtmh@i'tgséxidndmg hﬂaz waglited
as as ot her OSS|bIe refli nery.res es. FIG 8
EPPHSE (e S R ARy TLARE A DT HOSRBRT RETeset St
cgg%s\ﬂblﬁfﬁngo% cS& @@c’le@l’ate &hitievesd @Bee;&d by Pheascbiiigsdrudeasl askaibta
the user can select a ude sl ate by checkij its
ang Seping QRTBHRIR H P gor RS- Insiﬁ“c‘aﬁalpi%ef% t%‘-’o‘f&l"@"&%%“*’es
64 Welenisd Aludlh IGsARHoRRE (B8 imRXaeks range from 1-5):

[(Composite Crude Slate Score)” (Composite Operational Score) 1*(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

17



or "subset" based on whether or not the crudes of
interest are the only ones in the data record or if
there are other crudes present in addition to the ones
of interest, respectively; in a third colum 804, the
per cent ages of various crudes conprising each crude
slate are provided' in a fourth colum 806, the

(%J?I%%}J?)ﬁ%lag gpheuza £ n??‘lc i 9 80? gl c1%1 sqatgl a %5311%“? as ela(aCt
dr O‘lslhljsﬂg bﬁ%ﬂ on eacthercir udehesdladiee of Bltqnesomledlmdmiy cmeauﬁhe(ﬁd’la
TN COME G A R
@8Ny IS Glothﬁd fc@bm@%@h HE UdRentagatd vasiops @Vd]d.‘d&:dm@ﬁsmg
det ermi ned by gﬁfcor % crude Ia e data a

LEhednEpE Ry enlgogi &1 i 0I5 abe g g Fpubithe

QENER1AS [sRTeCarS GRIVEIA; inlh A ebIGRhL R0. Othl oba8ilidy, oft fosling for
mat chi ng score for each op eratlng condition.is

BrlooTER A AENERH HETTEY CEHE" S BoiF AGbpc BeigKApr cach

Qadasial gosrbiiem; Gf heeveRh CBung B00Mhe nhakehile eS8 &Sh thee
conposite operational score); and in a ninth colum

B i ey idsdersaptcrsrndobip d serisg girade glate piaty plgarthmr ke
1H§t9§m§ arSE! tﬁ&galﬂerhs tﬂkkecoﬁﬁﬁgfédm G W @k h@ran” e@g@_{: EoluPh

bseét” to obtain nore detailed information

%éethe ortrhilzsecrs &reeth aperatigbeaaditive iz pddessis dgtepaedsyy the
{68! o RRionRI Al S REL an{cgﬂg% orBRRL BAEORe Lhifip e

east ‘'one rls ess sel ecting the 1con
drabebend sb@cbraed usmngmllrb@é;hﬁn 818. th@ pecrald o covnowe sgore is
mgw % nodi fy criteria for obtaining different
results by sel ecting the icon |abeled "Mdify
Criteria" 820. The data as shown in FIG 8 is sorted
Hecoediangpeteot inHbe svenrdatdivror cidishposict @r sewsd’ tg olgain mgrg
%@a?]%g ﬂﬁb G d”?igg Js'éto 1tagﬁ sglgct Q@Eéo%f@he EE‘I@ ugﬁ% %e(‘a@ﬂaaﬁloﬁé)

e sort e accor response paraneters and
wodidivei pnfriofnce nn@kbsnd/@rot has 1@@@@ﬂ6|!ml<aé§@€éﬁmnhgil®iﬁi by

0 « T » el

ERSAALA P88 Sy’ ity Wi DR8 g Rl FPRELINR 1o
mbxh@ ) 1tmaeﬁbu @bmdnrrgechfi@ agecpits apetlestmgahe icontabeled t* MOdrfy
é_t ciéﬂ crude sl ates and operational paraneters

NG/ or*“Condi ti ons using at |east one predictive
performance nodel and/or at |east one risk assessnent
Todela asdesignddGt disoptddriceediog tq thppovd! erebinppsilg score, i.¢.,

18%%0%%119@ g’rdgxuf%nq gop tQ %ot%o%g.l ﬁh@&taogag%%%%eggltctdha%ccndmg 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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18 particular crude or crude blend. The inputs to tier
two are (1) all outputs fromtier one as shown for
exanple in FIG 8; (2) selected treatnents of
interest; (3) the goal for each response paraneter of
interest (i.e., maximze, mnimze, target, and
range) and (4) data fromthe database 102 or other

ase Ti er I|z r
péil;g} C1 ??18606 rcleutdle(% 9 U’tﬁ ¢ m%% to &R eVYO Ax%ﬂ:) @Bﬁé 5 101?1"“61" one
ab miﬂvenﬁalnbeﬂnp fin EIGaBl él)lselahecbneemmhe: of ppest; aj’;ﬁ) tle goal for
q ;_constr ?p ‘ d
R BHT DI gt BAUIS! C ot GR R B AR g o
(gherdave foath puies dathbge enpi r beadthat akiabdse. cal Tandfvar utlhzes

t heoretical / si ca S mak rise the a
ORGSO B 1%0%81%? o8 ROFB g PAgmEcd
sta@@ghl @NEhek kypks HSDASSRERInsHBER] optil@tion aig,onthxm/pmcedures

enpirical/statistical and/or theor et| cal, /B%Xt

POAE R PHEMIAE  BRitvearuPHEt ThG it

et cAphl iR ahod-QINARST @GN DL p?’hse 1RO 8t lesst F BG BREIOR
nodel s; non- |inear regression nodels; classification

pavermaaepaadel B thy ddensiamg rigk pursPei@odiler eof ;  mul tiple
addi tive regression splines and extensions thereof

M lehip@lcal/ RASHca GUPECScoré RN ESSicAMmITRR 8hs/ ingeMe bal 412 adt
addi ti ve nodel s; neural networks and extensions

linHige s modglishchaas |pew] reeisim Perely {ogisie fregsgpppodels; non-
ISEdUL AN HRER! SlassPRBS] aRY RERNMINASQM aniedhstons THGELT,
as Bayesi an Bel i ef Networks; theoretical calculation
e Sdditish geaRsEIPR rig iRRSoMEnPRenftNe thereot; paHA Jepst rsaues
fIRASHS mARE Sg'ef?é?alﬁ@@' MliiiGe 'H?&H%lss ’nelﬁﬁ‘ldﬂet@&% NGET &G sions
pr ocess nodel’s based on chem st ry, physi cs and
teamesilriaelt #sryoipttion ohyshie segress oie linadatioa radplerexrerhesicsbagel
idef mogdunaly 68 es'IEBSSBeﬁlE-ia %F!BL’ks gﬁé'oﬁ%chr @Q&fl%fon models;
separation protesses, ui d dynam cs.
spgnstingicnagnoptiodly aﬁ!1ao¢1alpm&taed@ﬁseﬁwmyanamlcua@elsbamd
<BEfe Bk rhos i el o LRI, PlRlos BAEGRNERT: piples,
sothhes panah thmetion cind ouhelamdwmubﬂesmass nireaaiEi, t @n@rgy trhwesfer,

scparq%on glaOC%SSQ%? tfm(!l ﬂ%xnﬁig%%%ﬁ RsON%e @8% ﬁmgc? éptﬂv?%:{tﬁ{]gm&%&ng{

e |a§d/0r

el's ‘can
negquendd, dht pnatmbs linffed texaegdl @;zstrmittprqzﬂeénesrmd)eIgsnenm;mbe
and identify

B PRI SR o Rl bl PR BNT | e

Qut put of these nodels may then serve as input to
Tmtddéitionmdlel wodody awt har lipeed or manoeodelr pei pkfpapznrette risk

p§1%rme{%¥. 1€ modecfs caD 1l'!t£11$e 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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of the desalter nodels may then serve as input to the
over head exchanger corrosion nodels. The overal

out puts include predicted or cal cul ated response
paraneters, treatnment information, and overall scores
i ncludi ng response scores and treatnent scores. 19
FIGs. 9A and 9B illustrate exenplary screen views for

Ff(ﬁ]t %5\:&[}9 953n@ﬁstn§jtc &meﬂ%r@%’m‘é@l YRws TRAGLeRY nﬂljufs' g%Edh@t‘Ive

target. First, as shown
nlodecle ®ARg titiheo, wh@déwgmdveguaieFE%nﬁthQ@bhh@dt . the

{:Eug? gg‘ies gche ne93§d AL G e@ég sﬁagagfeé) 516%%%@:{1 % & cri€ The

ages are Vert ividua
teages pyrcéimipos ﬁmtusanirto icortvert b1dendieaasa&}sm§olmatmnonmdqnchd ARy

y { t th
R FRAIT T R PRI i o Ao s A el
ARxeNBhE:r) Falle 3BichSedonekanple BIOISK BOdhd, latfiﬁocg:o%lﬂr th Qéa

for _each response ara ter of r s sele
O%HIot FRRENCBIPRE PSR Of BP9 dats e B oD g g TSV
984y SlaerkV douelandinged, helutiag gRttapameestingo0904d. Wth
continued reference to FIG 9B, at bl ock 906 t he

t reat nent

b corT R e et e 8 TR Btceuel bf T 38

sEGK nALG:st Bibex TB[ hoSk@Nert tramtamanis sekceds &l eeted), blarkd

in athird block 912, the a nia rate .i.s.entered. |n
Ot itk aREn Ge RS AmiBRTE: 3 B 1 070050k P EAE G Pite
iVahdies mAels E%)lﬂﬁe tl&mimﬁb]ﬂyra@ 160,09 Bxa‘éleb@Uﬂh@ REhdseal rates

filled in usin recent dat abase entr

ST 8% gadioRig a’teoa“tt%%aé‘éa]lyaﬁﬂ% " Heng é]i‘eeée"?‘btr daiqhase entries

c§19e%§b1fd'nﬁ; th @111 ¥es 56d BEE @F RYspbhfc L ﬁér ylsﬂectai @Qh@ﬁd&l in
di spl ayed prior to the screens shown

aggreerT Hisblauesl Prick ép thesssregist oy &y dHGp- h%A* f“aﬂ P%\MTH\'@ P dh“él
sL10ctE O dHE Foll o@ﬁ)tg Esedd ediians Gl Archiefiondebf OfoioBGorming

predictive nodeling using the predictive nodels of the
pprdestive moddingniging e podlictivRaedils of by grefigfiviemgip HB“aaPFSCt

ofH by e?a%mgaaﬂ%nh P?‘Ce}ﬁdt“ﬁacﬁ BlsBRes” %1@ f&QEtuﬁ]@ﬁgutB%équteQ vihe

Screen view ustrated by FIG
iPrserate¢ by b8s'8. i con is sel ect ed the predlctlve englne
104 performs predictive nodeling using the entries

1Pﬁ19%9ﬁ%1&10‘h§‘ el CGQTQ{‘S QL1 BWBrehilcli WStk 8 04 Byt fdnh & edﬁl%e
9B, as well as additional information recelve

mcnipmg msmgothm:etumnprwdfﬁ iarihg sgseca W sSHERRGA &Y Fé%%v%‘\ and
fi ﬁp waff s b cfltxcﬁ?&?m(l)rﬁvatngﬂe@eltf&pﬁ hAR iFBLARRA DY LR2 10§ and

er data
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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FIG 10 illustrates an exenplary predictive nodeling
procedure for predicting corrosion and capable of
bei ng performed by the predictive engine 104. The
predi ctive nodeling procedure uses Java"mto create an
input text file at step 1. The input text file
contains two rows (Row | and Row 2); the first row
dofRaMs 14 u@soatcman&m&]mﬁdlxgtzd %@'v@n&é%ﬁabl@ HeResa thef Bt row
exanple, over head tenperature (OvhdTenp), overhead
(Bpedsure (OvhdPressure), overhead pH (OvhdPH), and
alloy used in the exchanger of the atnospheric tower
At%%e?@l bagfléf“x&@s’sesatﬂg s S OO the AWM (sRANE R tructl and stored.
ains values or data corresponding to the various
Iy &t apbedingpie SeoPlivhie wpd 8t R padyis ReRedLYia aaR seiggogtine.
MR ROEERERILARGO] IURIRWIBEPRL REAEPARLSR Bt rout
constr %g st ct)redS inwonelenbod?%gn ﬁéﬁ routine
gt thrammart u:steﬁile |asd Reaierdi itrat sesBledinig eam@l«sé boj quput text
' l.s. bud, |t r
fgg}ﬂgegcg?e wx’s{vﬁrﬂﬁ t)ae@%%ﬁuglt%se.plﬂ;!’c h{%&%&% chr Iﬁ]tﬁ %ﬁe(fjs ﬁ‘l% rPrechcted
(bamﬁglamktmnnmmtWexﬁwkéhe:@ndowmemﬂe$panmdquU$Ofeﬂﬁ?é
p];-e!,odl\x}\rls“:f‘i'on lﬂerv.ﬂr ?ézp%glrg)&nnl the !%ﬁnl?c{;" toP u%rfotn% lj:g ag&!ri] rx?ﬁ?%nc%{]gof
ihthestpe ddivedrgtle qeatityasootpuant vedye ot her two entries are
the |ower and upper end points of a 95% prediction
: r [ e I
T e REPD HaP Ao LPS U TR Gl RED LI TBRER (B
WﬁfanmSmManwsdldh ag aiay, scieem ik vygs shows tiepxdinpld dyahdbxpanpbes
Sceg]%gtpytx§qgt file and provides the results to the
vt %f ari'ous means, such as via a screen view, as
shown, for exanple, by the exenplary screen view of
IFIFES. 111 thel tap FnGis the pradhgion opng Sw inpt tvhlwepdaselibot jabeve for

i I .NPMEL . u r \Y% By \
B, PRI Y53 BRI ARGyl Bl Sl
gpos&iatibreproadsienaidesedbeddplomi zat i on procedure as
descri bed bel ow. The constrai ned optim zation

THE QG gﬂﬂlgd H}Stlnlnk éatl&%%l&?g: Iizfeg RRLEEL b n@heP 5}%&13%5. The

proceadure COﬂSI e tar get per cent age
ppfrces}urd echsllgr Sti’nHJ%J séthe & st hercepprsrprovaded bydhwersesail thewpper

18 rlo&/{} vahl léq‘g] actlrgd c &%o&%ﬁpﬁerﬁy anp tDHl%Ir O%BI atlonlalét: reatment

pera i 6nal /treatnen ara ers provide ts
mmﬂete&r provided zisfmpd‘teroelemt\eo nifcloarp arrentosporenire 8 Imeis?s is built

apol{linldtall 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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around all n conmponents. For fornulation conponents,
the n conponents are sumred and conbi nati ons which
have a sumless than the total, e.g., 100% are

i gnored. For runs where the sumis greater than the
total, the total is subtracted from the sum and the
result is subtracted fromeach of the individua

Y o | C |
SREERION PRRETY: o WL b AR e AR TR
Sbbmhdﬁleﬁmﬁa$twfmkh@wresults are checked to determ ne
if there are any duplications. An exanple of a
fonsq§alnqg optd,p zation procedure of the invention

ol | ows crude slate contains four different
crudes: A, B and C, where 10%A<40% 21 20%B<50%
1009xER270%38And t K& t/68%F is 100% Using a mesh size of
three, the subset of the nesh is the following: A B C.
1sum 330 20030 660! gpgre 10 30 10 50 Ignore 40 30 50
120 D'fference is 2 30 40 70 140 Difference is 40

0 Ke , The_ t hird t dified
B0 1aae 88 (B Bekseal iy o O Lo
50, 30, (50-20). Only (1) and (3) are retained for

3pr ediddti o, sinde Pidpreyeeab d® a setting below the
| ower bound of crude B. The fourth row gets nodified

s fqgllo (1) 40, 70; (2) 30, (40-40), 70;
13 géo "8 %ég)&isy (3) is retained for

predi ctions, S|nce (1) and (2) yield settings below
Elhéhllldamr ssowndified Thisllehes cti) FEH2OnHoE0NBH e B8-20R&0; (3)

_t(ﬂ !yo(sfrgn% (?fa?e }e%x gq&%léc@ctgﬁs, sl11kéjgzgi%¥dg\é§ettzng

ric are not 1'nten
Imbww@séwmlbmmdpfenﬁnalnent of the present disclosure,
Various nodifications and vari ati ons can be nmade

e lHOHE rowRRANSA RS 45T @ 3 E’cLﬁd))t @r”/os(cz? BE, (@6 4@))“ €0; (3)
present disclosure as set t
361 40.r(#0-Bat HOMly {Briakdtamesinidr plﬁdieqwsmnf@rﬁltarrde(ébguqldzs@amgh

Qeﬁ)\% the lower 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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22 WHAT IS CLAIMED IS: |. A system (100) for assessing
and optim zing crude selection conprising: a database
(102) storing data related to at | east one crude or
crude bl end; and a predictive engi ne (104) having
progranmmabl e i nstructions configured for execution by
at | east one processor for accessing the database

t [ data and for executing at |east one
\gﬁgghéfﬁégp%giﬁornance and/ or risk assgssnent nodel
designed to optimze or inprove a refining process.
2. The system (100) in accordance with Caiml1l,
wherein the predictive engi ne (104) conpri ses:
crud
]Ieas?'gggﬁ égﬁgﬁg‘§9§?0$Mh&hg%§§§§dgﬁgheﬁﬁﬁfcal or
ot her characterlstlc of the at |east one crude
5 datshesef(] @b tering dathislategtto pidepst ongrreide psradniipe axt
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by the at least one crude name;

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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3. The system (100) in accordance with Claim?2
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accessing (304) a database (102) for obtaining data related to at least one stored crude

or crude blend; and

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

blend.

0. The method in accordance with Claim 5, further comprising the steps of?
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24 taking (106a, 106b, 108) as input crude information
corresponding to the at | east one crude or crude

bl end and at | east one refinery operating paraneter
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metrics to assess simlarity of the input to data in
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performing the steps of:

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.

9. The computer readable medium in accordance with Clamm 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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