WD 2009/ 082455PCT/ US2008/ 013819 -1 - METHOD FOR CERTI FYI NG COVPCSI TI ON AND
PROPERTY VARI ABLES OF MANUFACTURED PETROLEUM PRODUCTS FI ELD OF THE

| NVENTI ONVDQO@®@198T456 | nvention relates to a nethod for amrairyseeg/oassdo
certifying the conposition and/or properties of manufactured petrol eum
products. DESCRI PTI ON OF RELATED ART [Q002] Many petrol eumrefinery products
such as gasoline and diesel fuel are typically manufactured. For one
exanpl e, several petroleumrefinery streans that differ in conposition and
oropert| es mEFHGPRGR CERIIFKING GOMEQSITION ANDRROBPER ¥ ot hor
exanmpl e, t he VARIGBILESOFIVMANUHKA CTURED-PFAROLEUMPRODUETS as

sul fur renoval or additive injection. In nost instances the final product
must nmeet regulatory and/or contractual requirenents. Typically, the
overall objective of the manufacturing process is to produce a regul atory

giogﬁgt fgﬁiﬁfb'éF%'ﬁWﬁNpﬁ?) ct, while mnimzing the overall cost of.

[0001] The invention relates to a method for analyzing and certifying the

composition and/or properties of manufactured petroleum products.

DESCRIPTION OF RELATED ART

[0002] Many petroleum refinery products such as gasoline and diesel fuel are
tyﬁi(:ally manufactured. For one example, several pefroleum refinery streams
that differ in composition and properties may be blended to form a petroleum
fuel producf. For another example, the betroleum product may be subjected to
treatments such as sulfur removal or additive injection. In most instances the
final product must meet regulatory and/or contractual requirements. Typically,
the overall objective of the manufacturing process is to pfoduce a regulatory or
contractually compliant product, while minimizing the overall cost of

production.

[0003] In many manufacturing processes, the composition and properties of
the components, such as the blend component streams, are used as input to a set
of blending equations (a.k.a., a blending model) to estimate a blend recipe that
ensures the-blended or manufactured product meets targeted composition or
property vaiues.- The actual composition and properties of the blended product
however do not always agree with that calculated from the blend recipe. Various
reasons for this discrepancy exist including but not limited to: errors in the

composition/property estimates for the blend components; errors in the blending



[ 0003] I n many manufacturing processes, the conposition and properties of

t he conponents, such as the bl end conponent streans, are used as input to a
set of blwodbegpsegaati ons (a. k.a., a blending nodel) toPestisaeBa1m1H| end
reci pe that ensures the bl ended or manufactured product neets targeted
conposi tion or property values. The actqyal conposition and properties of
the bl ended product however do not always agree with that calculated from

the bl end recipe. Variqus reasons for this dlscrep ncy exi st including but
not i mit &odel; eEprsoinst enblFHg "@oﬁ%Ws‘?QﬂtBH/ 3@%@%@333%’5 inpf@ep| end
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t he neasurenent systens used to control and certify the final blend
properties. [0004] To assist in the manufacture or bl ending of petrol eum
refinery {00e4ict s Ta dsbistv iRr dpormamwfadtube eordderitingeof ypetadlewen( Féthieyy for
t he aggregat ed manufactured product is often cal cul ated. The FPAPV val ues

are based p@@dl!m% ﬁnﬂ‘g‘h’af reprrengd oAvseagen Kroparty v¥eluss (ERAPWe farathar ed
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val ues are, In conjunction wt e 1 nstant aneous ne process

anal yzer yadrigfactut@piotuoti tat raskeap ehe hggicpngel solumiof tire mahafdcuered
conponent ratio or other key manufacturing ocess paraneters can be

adj ust ed gpredudi(nsing. formamp&elAcﬁNMtEG&&éJ ugh 8@5 typicallyisaladatednt | y
accept abl e% for cert | f roduct neets EPA regul atory
specificat?’bﬁ%f’ aapo OB U PAEHNECE -0 some custoners as the
supplier certified val ue to deem t he product neeting specification
requirenments.

' [0005) IFPAPV values are, in conjunction with the instantaneous (on-line
process) analyzer values, continuously compared to targets, and the relative
component ratio or other key manufacturing process parameters can be adjusted
accordingly. These calculated values, however, are not currently acceptable for
certifying that ‘a_ product meets EPA regulatory specifications, and, may not be
acceptable to some customers as the supplier certified value to deem the product

meeting spe<ification requirements.

[0006] Instead, when product is blended to tank or otherwise manufactured,
generally accepted practice is to take samples of the product from the tank
(typically top, middle and bottom) and analyze the samples in a laboratory (i.e.,
off-line instrumentation). Usually the samples are collected upon completion of
the manufacture. The analysis is typically performed using EPA designated
methods and/or contractually specified methods to determine if product
specification and/or EPA requirements are met. For instances where the
manufactured product is blended directly to pipeline, barge, ship or tank car,
"ASTM D 4_177 (used in conjunction with D 5482 for volatility measurement) is

used to collect a composite sample that is representative of the blend. For



[ 0006] I nst ead, when product is blended to tank or otherw se manufactured,
general ly accepted practice is to take sanples of the product fromthe tank
(typi cal lwotop,osmsddl e and bottom and anal yze t he sanplpe3/tisrooa/olzshbor at ory
(i.e., off-line instrumentation). Usually the sanples are collected upon
conpl etion of the manufacture. The analysis is typically performed using
EPA desi gnat ed net hods and/or contractually specified nethods to determ ne

i f product specification and/or EPA requirenents_are net. For instances
wher e t heT$EHIPRY: BDA LPNSFAGEHIA tCOmPIANCRd Hs Fompasity samplejslanabyzedaing@, ship
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conposite sanple is analyzed in a | aboratory ‘ust ng EP

cont r act ualdnyfagter. f i edleet hosksurdréntof methodologst rusedntiat i tie f off-fiheal
certification purposes upon conpletion of manufacture. The neasurenent

net hodol olistiysrantation He usupllyi ddfarast fome rthat used i withsthel by-litief peocass from

that used with the.on.line process .analyzer duri t he nuf acture of the
pet rol eun??aeli'iz?fe(r‘y”kﬁg’&dﬁ‘?!‘u{aﬁgﬁ?]olfzh‘ﬁﬁ%g]ﬁﬁﬂh‘feﬁ%@fP Utocesses of
petroleumrefinery products, the producer establishes a manufacture or

bl endi ng target for each conposition or property variable for which there

i's a regu[GoOTY Oln efiiy @ahuflcheMeL pfdesddsT pdirvledseyefinery BréduRts, the i sk
(probability) that the final certification neasurenent w Il show the
product t praskicer estgpbishdsi @ amarmfacturd er didgnding uargen fob each essmpusition oes
associated with re: ub(\xf_r K, prochict downgrade, or nissed shipnent),.it_is
gener al | yPHRCEYS\A:ANG ¢h Hhereifs et IGBRROTYr OPINERGtERl gpes FiGatione In  r om
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manuf act Ui dshdMtel Beodwitdtd o5 | T8 sPEAFIRAEES - (MREIY IntiieiRfy Mistiked
targets generally requires use of higher proportions - of nore - expensive

bl end or pemalfiecassociaged withoreewosk, groduethdowngradesonmissed shipméar)f itried cost
of the petrol eym product. [0Q08]A si g[_;;ni ficant portion of the overall
vari abi | i B§nedaly mesespary to radipstomanylackyring oxtblend dargets darther from 4he¢ on of

t he di sag (difference). hetween,on-lin nal yz ener at ed val ues

(i nst ant a{\e%g]t@&é'nél Wﬁ’(ﬁé}f Yalies ot ‘f%neﬁ?ﬂ%rsdiiél‘t ﬁ‘i’eg‘éﬁ&”ﬁ%ﬁtf?mfﬁs
process, fd I ok ne) L L osu . The
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r epr oduci testing yprocedses.en ddecdiipMthese 7 Adustedt vaegerst fencpaty i required QB8RS of

anal yzers and off-line | aboratory nethods. Blend or manufacturing targets

are adj ushigher prepertionsagf fmers expensiyel bleod yom namufactugingu gbmpoachfsi cat i on

val ues to,acgount for the cross-nethod r oduci pilit et ween the on-1line
process thereby increasing the manuf%cgl?efi] cost oei’pcfie petroPeum pi/ocPuct.

[0008] ~ A significant portion of the overall variability described in the
process can be attributed to the variation of the disagreement (difference)
between on-line analyzer generated values (instantaneous and FPAPV) that are
used to control the manufacturing process, versus the final laboratory (off-line)
certification results. The variability of this difference is quantified by the cross-
method reproducibility (reference ASTM D 6708) between the on-line process
analyzers and off-line laboratory methods. Blend or manufacturing targets are
adjusted farther away from the regulatory and contractual specification values to

account for the cross-method reproducibility between the on-line process



- 4 - analyzers and off-line |aboratory nethods. The difference between the
manuf acture target and the specification limt is often referred to as the
manuf act uworegosaist4set . I n general, the cost of nanufact ureTafS2eals@i1ioduct is
directly proportional to the magnitude of the manufacturing offset. Hence,
there is a strong econom c incentive fof_the manufacturer to mnimze such
of fsets. [0009] To reduce the manufacturing offset (and hence the associ ated

cost) of manufacturing Pet rol eum products that are anpl ifant with
cont r act uanalygeysorande @dl-hingr yabosalery i methesdss, tlher & §reé1°ﬁebét\?f’¢ﬂﬂ dhget hod

bet rof eumPRRE thgeﬁ itefoend ‘the' Spsifieais b, B SR Heft iiché['ﬁ%%hsf
certifyi ngn% %Fféé%“ Ofn géﬁé}ﬁrtﬂhésc&ft oF ﬂﬁﬂugﬁmrsﬂtm@fﬁ R

product t uce or elimnates the cross-met r epr oduci

cont ri but idirectl fohel rathef magnitididoPiHestbnudRiurn g e{ER| IHd:IQ‘d therd HE
DRAW NGS [0010})?@6@;Ilow ng dra@:ggs are for illustrative fE‘wes only
I t

and are nas astiongdeonamid ingentivé omeaffacthrergp daimimiz $.n any
way': FIG 1 illustrates a graph depicting the probability (risk)
that blends nmade to that target will be neasured as non-conpli ant to

regul at of YofaiPectd it e RERMPIGHRRL ofiet N RAREIHO msocHINREY, OF THE

| NVENTI ON 11 A e and appara 'S pr ere repre entative
sanpl e manufacturing petroleum products that are compliant with contractual and/or

regulatory specifications, there is a need for a method that minimizes the
- variability in the blending and/or manufaéturing of petroleum refinery products.
It wOuld"Be‘desirable to have a method of certifying the composition or
properties o" a rhanufactured petroleum product that reduces or eliminates the

cross-method reproducibility contribution towards the manufacturing offset.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The following draWings are for illustrative purposes only and are
not intended to limit the scope of the present invention in any way:

FIG. 1 illustrates a graph depicting the probability (risk) that
blends made to that target will be measured as non-compliant to regulatory or

specification requirement by the laboratory.

. SUMMARY OF THE INVENTION

[0011] A method and apparatus is providéd whereby a representative sample
‘of a manufactured petroleum refinery product is analyzed and certified upon
completion of product manufacture using, and preferably only using, on-line
process anzlyzer(s) used to monitor the manufacture of the petrochemical

product. The representative sample, obtained for example either by the manual



of a manufactured petroleumrefinery product is analyzed and certified upon
conpl etion of product manufacture using, and preferably only using, on-line
process amalzywast4sy used to nonitor the nmanufacture of wPrhE/ysetnsocisem cal
product. The representative sanple, obtained for exanple either by the
manual - 5 - conpositing of sanples yq$§n fromthe process during

manuf acture, or froma tank upon conpl €tion of manufacture, or by an
automati c conposite sanpler, is re-introduced into the gn-line process

anal yzer ( §pmpesitiigapl; saaplag taken feomtheprecessodwarg manufaeirs oroliemai ng

anal ysi o Sk wRRR EOBPI of FERLIRIWE B B oruSEREN bl Sefpishiance.
[0012] As ps&ttrO&L 'd_nintcf)%é 8hél gﬁfdeg%%éal%@x‘é?lcfor(ﬁ{aéfgig,efvﬂﬁtﬂh%eér)’-line

pet rol eum product) includes hydrocar gasal I ne, esel, vacuum gas oil,
and pet r ophsusss ahalszegsnspaating saitbt & a Pﬂﬂﬁﬂ:l Byrtifidationt dimlygivat spstefness
analyzers to both nonitor and also certify manufactured petrol eum product,
nmanuf act uReswlts saft the amalysisciare aisedote slgmanstrated wegulatoryeormspscifisatian
portion of tEe total manufacturing offset is based on anal yzer precision as

opposed t §°% N8t hod reproduci bility, which involves an additi onal

of f-1ine nmeasurenment system This reduction in manufacturing offset
directly reduces the cost of the bl ended or manufactured product.

[ 0014] Set {o0u2]t he Aargids haeht]l Prudalni ZeEfiRéSCi sriodical (dVsalfephatletpd or
manuf acturing targets to be set closer to the regulatory and contract ual

speci fi capewolenal pesduchaimchaddschyfdeasirbons, gasoling, atieseds vaguune igas foilg and on.
Under the met hods, provided by the invention the manufacturing or bl ending
of f set caReHaC I@’r??hté%ﬁi’cm?n @&@W-mhi | e mai ntaining the sane risk of
non- conf or mance.

[0013]} By using the same process analyzers to both monitor and also certify
manufactured petroleum product, manufacture offset from specification can be
reduced. The measurement portion of the total manufacturing offset is based on
analyzer precision as opposed to cross-method reproducibility, which involves
an additional off-line measurement system. This reduction in manufacturing

offset directly reduces the cost of the blended or manufactured product.

[0014] = - Setting the targets based on analyzer precision allows for blend or
manufacturing targets to be set closer to the regulatory and contractual
specification values than would feasible using laboratory certification. Under the
methods provided by the invention the manufacturing or blending offset can be

significantly reduced while maintaining the same risk of non-conformance.

DETAILED DESCRIPTION

OVERVIEW



DETAI LED DESCRI PTI ON OVERVI EW -6- 100151 The present invention uses one or
nore of the on-line process anal yzers (sonetines referred to sinply as
"process woabyzosedss used to nonitor the manufacture of permshe@smisioducts,
such as gasoline or diesel fuel, to analyze and/or certify the final

manuf actured product. The anal ysis of the manufactured product is perforned
to ensure that the product neets regulatory and/or contractual

requirenents. [0016] The analysis is perforned by re-iptroducing a manual ly
or aut onatlPBES] y colThe PEcsenhApYNtiaa isess OPE Pl RGTE 0T e om-ling process

compl et 1 o g 2efet el tethsd BF sBhell e BlorkafaPSRE TREE N B el
represent hé Vifamiabhite f 40 PeirbBRoudl- profifcR! AHER SaMLIRR HradRstin el 38d O

represent the quality of manhuf act ur éd petrol eum product and to
certify thahlyzbeandiotfeaetifyr et lfaiat marefastured upredacty, TFhecinhlysid iofnther
contractual requirenents. [0017] The on-line process analyzers preferably
uti.lize moaanufeetred pradustids peeformed teiansure tah the preguat anests gogulatory

met hods, or .0t her tg@g; of .measyrenent nethods that have been deened

qual i i ed B¢/ &QNFA IEQTIEYS.or by the recipients of the product as
accept abl e t hrough denonstrated performance criteria (e.g.: EPA's

P_erforrrance Based Criteria for sulfur neasurenents in Utra Low Sul fur
Diesel ). [0016] The analysis is performed by re-introducing a manually or

automatically collected sample that is representative of the manufactured
product- back into one or more of the process analyzers upon completion of the
manufacturing process. The results obtained for the representative sample from
the on-line process analyzers are then used to represent the quality: of the batch
of manufactured petroleum product and to certify that the manufactured batch

meets regulatory, specification or contractual requirements.

[0017] The on-line process analyzers preferably utilize measurement
methods that are either EPA designated regulatory methods, or other types of
measurement methods that have been deemed qualified by regulatory agencies
or by the recipients of the product as acceptable through demonstrated
performance criteria (e.g.: EPA's Performance Based Criteria for- sulfur

measurements in Ultra Low Sulfur Diesel).

ON-LINE PROCESS ANAL YZERS

[0018] During the manufacture of many petroleum products, analytical data
from one or more on-line process analyzers is collected. A process analyzer is a
piece of analytical instrumentation or equipment (and supporting ancillary
equipment) that measures a compositional component or property' of a petroleum

product. An on-line process analyzer is a process analyzer that is structured to



ON- LI NE PROCESS ANALYZERS [ 0018] During the manufacture of many petrol eum
products, analytical data fromone or nore on-line process analyzers is
col | ect edwoRIprmseessSs anal yzer is a piece of anal ytical PaoStuseensoisi$ on or
equi prent (and supporting ancillary equipnent) that neasures a

conposi tional conponent or property of_a_petrol eum product. An on-line
process analyzer is a process analyzer that is structured to WO

2009/ 082455PCT/ US2008/ Q13819 - 7 - receive a live-feed of, the, nmanufactured
petrol eumigeeiyace dive-fgd rf haumanuiactieed prtelsumyrodpet; cduping ptheni ¢ s

the real tinme analysis _of the nyfact urin S | . acture.
Thi s anal ﬁ?guﬁ'%gﬁ{r?}l'ﬁ i’é?‘feﬁg'pe r#ﬁlﬁ&g c Beﬁpgggﬁgr%aﬂghhg%é&cfﬁsﬁgﬁp&u%e
on-line a ) c n ' s Sefhi!dngl gsi time
o Thi T o B e e e H B TSP Thie s Gt by
t he on-li neerforamesst apatdaterminedaftequeneys iTheusedingsanalysis hyothenpraatssmat i c
control programor to process operators to nake adjustnments to _key

manuf act urdnadyzsroiseessentird byadongyinyeahtisteawithinm hlendsor duingmaanfactess. ¢ he
manuf act uri ng process such as bl end make-up, recipes, and targets for key
operating paraneter changes are nmade in response to the data fromthe

on-line PrIgpEsp ang}y 2856 tigibe @Qaagﬁfn f%tydﬂ%é GHH%HP& Opfick¥E dnlify AP agur ed

property ue' to an economcally optinmal target value using an

econom caldnlyRid M8l usdmaxt inpat 0o aaNPROATHIR, cohirbE pRogtam Ner ¢ Nplocasce to
regul atory and contractual requirenents and specifications. Exanples of key
manuf act urépegatproces smeker adjustmerisatet key manufactobog poocessnoperhting) t he

{erper at urBremeisTes SR Br A UBReiR, DiexERRRIgF g Procshsr uteh ShBIRD | or

the 1 oW haeligp! §alipaddhl hsus OORE) WBERARAPuARR Y cHAlEs FOSHRAR in
response to the data from the on-line process analyzers. The changes are
designed to drive the measured property value to an economically optimal target
value using an economically optimal admixture of components, while ensuring
compliance to regulatory and contractual requirements and specifications.
Examples of key manufacturing process operating parameters can be (but not
limited to) the relative ratios of component flows to a blending facility, the

operating temperature or pressure of a treatment facility (e.g., sulfur removal), or

the flow of chemical additives.

[0020] More than one on-line process analyzer may be used for a specific
manufacturing process, and throughout the specification any reference to an on-
line process analyzer means one or more on-line process analyzers. No
particular process analyzers are required for implementing the method of the
current invention. Process analyzers known and used by those skilled in the art
can be used as the process analyzer for analyzing the representative sample. The
specific choice of process analyzers will depend on the specific regulatory or

contractual requirements for the manufactured petroleum product.



manuf acturi ng process, and throughout the specification any reference to an
onli ne process anal yzer neans one or nore on-line process analyzers. No
parti cul awopr@osssssanal yzers are required for inpl enent iPog/ush@soeisnod of
the current invention. Process anal yzers known and used by those skilled in
the art can be used as the process anal yzer for analyzing the
representative sanple. The specific cholce of process analyzers will depend

on the specific regul a orl\i or cont.ractual reqlui renent.s for the manufactured
pet r ol eum[8P3HLict . Specigically ohs qnshine proqess ppalyzers ussd|in ggnanylastue avill yzer s

of i nt or o<{Epepy i HieCsrlein EPRERNIR, ST Bkt InERET oRt P aF BRBren!

it may be e Lt ng
exanpl es Of??gf‘ogg e o Pgdztgerrg)asnecérhﬁanaﬁ, it B AF BE e8d3hMZQS havidofiotd fligh

are di scussed i'n nore detail below an

i ncl ude vamerprpresssanmatyzznaNamstimiting exahpies afplogzsy analRErRaEEIEATSS¢d
SAVPLE OF THE MANUFACTURED PETROLEUM PRODUCT [0022] A representative sanple
of the narinmaeredesail pelomuand inclpde paperpresyuee paplyaewsrangt ocansanglyzersan be
col l ected or obtained during the manufacturing process or after the

manuf acturi ng process. The representative sanple can be obtained in a

vari ety ofpupYSSENTEATRVEOS ANPEY (RSTIRE MARTASRETIREND? '

accur at el . e prope ES 0 OTTPO OIT O Of ac

product. IPROD¥JETDbodi nent the representative sanple is a manually
conposited sanple. For another exanple, the representative sanple is

coll ected by an automatic conposite sanpler during the manufacture of the

o oL AR Al SETL SR R LT
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of a prodyfbcdsands) afterihe MARLARAIYIRS PYSca3RNPLIR: k regéft@tﬁ@éokymgw t&etrd upon
conpl etion of the batch. ANALYSI S THE REPRESENTATI VE SAMPLE [ 0023] Once

col | ect ed obtainbd dn reesrarietye ob rways; éhelmeghot sofotolidwtione sz ebesenaso ieat the

sample accurately reflects the properties or composition of the manufactured
_product. In one embodiment the representative sample is a manually composited
sample. For another example, the representative sample is collected by an
automatic composite sampler during the manufacture of the batch. For another
example, the representative sample can be prepared from multiple samples-taken
from the manufacturing process during the manufacture of the batch, or at
various spatial locations of the manufactured product containment facility (such
as top, middle, and bottom of a product tank). This representative sample is

preferably collected upon completion of the batch.

ANAL YSIS OF THE REPRESENTATIVE SAMPLE

[0023] Once collected or obtained, one or more aliquots of the representative
sample are re-introduced into the same process analyzer or process analyzers
upon completion of the manufacture of the petroleum product. When

reintroduced, the process analyzer measures the same composition or property



sanple are re-introduced into the sane process anal yzer or process

anal yzers upon conpletion of the manufacture of the petrol eum product. Wen
rei nt roduweadpogdse4spr ocess anal yzer neasures the sane CORPOAIS2O08/013319
property WO 2009/ 082455PCT/ US2008/ 013819 - 9 - val ues of the
representative sanple that was neasuredgby the on-line process analyzer
during the nanufacturing process. Again, the specific properties neasured

by the on-1I cess anal yzer are pr.ef er abl ose hose required
to certi fyai 3 rﬁﬂf&iﬁs@/twq 6¢58) MSW% %U%Tﬁyaﬁ@|qmbnsm599%%rs to
bot h noni X f g p u

anal yze a ﬁég&gge@% \E/ﬁéé ;&é‘hﬁﬁgﬁé’&ﬁfﬁ}r%énsﬁf act gr)lgdqé?o Eﬁgdw 08 e&& |l etion
of the mapyéARGHH By pﬂ@ceﬁalﬂe%rwegg%talyz%prﬁée;smérherry @HQS&?E& iel qaisbon

pur poses, the presént invention allows for nore accurate and econom cal
manuf act urequifedto sqrtify fhechnalgproguctduct . Specifically, the variation from

another (off-line) nmeasurenent systemis renoved in the final product
i nspection process. As a result, the blend targets can be set closer to the

{00251 whi {05 “Babhathird: hBRr el Y e a6 otk SR b o
manufacturing process during product manufacture and analyze a representative
- sample of the manufactured product upon completion of the manufacture process
for product representation and certification purposes, the present invention
allows for more accurate and economical manufacture of on-specification
product. : Specifically, the variation from another (off-line) measurement -system
is removed in the final product inspection process. As a result, the blend targets
can be set closer to the regulatory and contractual specifications, reducing cost

of production.

[0025] While not bound by theory, reintroducing the composite sample into

the process analyzers to obtain official certification values permits the reduction

of the manufacturing offset, and thereby the manufacturing cost. More
particularly, in setting the blend targets for each composition and property
parameter, where the final judgment of product conformance is based on the
laboratory analyses on samples taken from the finished product tank or the
automatic composite sampler, the refiner must take into account at least two
principal factors: 1) the cross (between)-method reproducibility between the on-
line analyzers used for control and/or to calculate the FPAPV, versus the final
certification test method used in the lab; and 2) the capability of the control
program to achieve the desired target. For each parameter, p, the difference
between the analyzer result, or, FPAPV and the corresponding result measured

in the laboratory on the material intended for certification or compliance



the process analyzers to obtain official certification values permts the
reduction of the manufacturing offset, and thereby the manufacturing cost.
Mor e partwoubexdsg4ssin setting the blend targets for eaclrCrarsp@siotisen and
property paranmeter, where the final judgnent of product confornmance is
based on the | aboratory anal yses on sanples taken fromthe finished product
tank or the automatic conposite sanpler, the refiner nust take into account

at least two pringipal factors: (1) the cross et weep) -oethqd,. .. .

repr oduci KiEMANFUBEENLEAN Esrerally heiadzaan w«&iﬁ%ﬂ% Nerenal distrngion; o

cal cul ate t.te F{DAPV %(er.s s the final certification test nmethod used in the
| ab; and Z‘f' Aé a@élﬁiéfb $Y12UOB st he control programto achi eve the desired

target. For each paraneter, p, the difference between the anal yzer result,
or, FPAPV and the corresponding result neasured in the |aboratory on the

materi al i[o026}ded Ihogereedlt iaf pmgk'rlgnumedctﬁe@dl iprogram <cai Galwagte riehidveaghieon,
can generally be adequately nodel ed by the Normal distribution with a

st andar d dlevired i blandptarg@026]the blending compeameptsr Irgquastastl tyl dhel gondrplam can
al ways achi eve the desjred end target i.f the bl ending.co nent s

F equest od PEYETARE AEAY AT 3@1%@%@8&9%%6@% canafufibr oF he Blead soniralne
capabilit b C l..pr i b}-en i S or
near 100%yp( c?ér él.h?ﬁg Jf)cgﬁ?veec;m%é&ﬁ%%re?géﬁpeéf)@%?tﬁ)ég/ﬁ (Itgé% ’gsei)%h? gtolrurrll?agss ap
s zero (el Sitt BPTHE 1 &Rhl thainamiissVap! ely 46 tahBA! istiebrdirafly to be
set with an offset on the conform ng side“of the specification in order to

ensur e t hainatiievsble} the tafeptidlohsedsnml be petotvidhi an bffsér b khe todaforpniagds
made to that target will be nmeasured as nonconpliant to regulatory or
speci fi catidsnof eam' spaeiication itherderblor sensute thatahere is ansiceeptably bingll

concept, using. XI speci fi cat | on ich sjm. ly applies to a

o oo speebahifnt Tas) B Nigns, R e whet Ellatt Silche aRREed S5t hdve ¢ ne
desired bl %0.0f t B i rget

> am0s . iRl 8 et Y orlshciriciop {RGRAnPRC 1Y, s 1HBARIOS, SFIELICL |
the speci fijlgatdt@tiadedhcdpt! usMg MmbR¥maAKEEpddificafdi GOhich siANRMrBT &PlIfdsi ons.
In other words, if it is desireéd to control the risk of the | ab

certi fi cato annmimien espeecitiatign).hAsapeinigl theablend dontrodpregram wan lachiqyer f ect
bl endi ng control program the bhlen arget can not be set c|oser to the
speci fi gat‘h"orﬁieﬁ‘ﬁ bigrp;ggc};g%épg%pg,thf:d?mg, @i?\‘f‘@na dlend dy madetop 185868 at or y
result fai,lJ 0, neet speci.licatio di regtl i cts t.he magpi yude of
CfToot botniut bR The Brcdificafon. The b Gerfifcanlot s il iRl tene

| arger th . I S J t ot

eRe [ 0o3pfRfealiof sbBAO irh T 1003 erifE CBul® cimafly FRoGhcdhst IF oBEP, |
bi as bet weestdandliy iedestred 1oakontkyl-thoaiskzef thmablﬁeeﬁﬁﬂétiorﬁvﬁﬂu%rb)dcébding

measur enent ap-relative bias between analyzer and lab is the standar

devi at i on the spénificatsareta t¥qgicven rwitl esparfacibéending contrpl progsamg ghesblend
target can not be set closer to the specification than 2.33c, Therefore, for a
given desired risk of laboratory result failing to meet specification, 6, directly
impacts the magnitude of offset between the speciﬁcation limit and the blend
target in that the larger the o, , the larger the offset needs to be to maintain the

same risk.

[0027] In practice o, is the combination of three terms: Gy reiasive bias berween

analyzer and labs Op-analyzer measurement and Op-lab measurement- Op-relative bias between analyzer and lab

is the standard deviation of the systemic differences between the on-line process

analyzer and the laboratory test methods throughout the manufacturing envelope



anal yzer and the | aboratory test nethods throughout the manufacturing

envel ope over tine. a p-analyzer neasurenent is the standard devi ation of
t he randowovaswmeisen of the on-1ine process anal yzer ovecTiusceds/ondsid e

Op-| ab nmeasurenent is the standard deviation of the random variati on of the
| aboratory nmeasurenents. a =2 0- p" a_3Q-. 2 P- rel ativebrap-

ananl yzenneasur enent p-| abneasurenen [0028] I n the inventive nethod and
apparatus ap_rel ative bias between anal yzer and |ab and crp_ran measurenent
are r emoveXYer Lighg. thendiaatsicnspdhe standard devistion of the serdompagiation afhe

sanme anal yﬁer sgstem I S usecf to obtai.n the bl end FPAPV and, the
r epr esent 20¢ \RO-HBgATACeSs, analyze: PR ey d¥hilerh Og i emvowaent | 8 REsStBRIAFd; he

he- Feapy SRRV FRbe i caRothe e [ oty BRRMAIST. i Pon Wi

properly tuned control pr gzrgl?z—a'nd—pr?;ev—m—end—a{wm—i—nventory
managenent, the doni nant UM ce "8t 4an U setiareergrarar Pt | | be only the

Cp- onabi zer neasurenent conponent since the control programw || drive the
FPAPV to the target value at the conpletion of the blend. |ILLUS | RATIVE

used to | M8 en: PRBE A RpiAr BT APhfanR Bratie s tmymatitr b oed:
but these ganer al ol asses s eOREIEN T ARAMY A FRBLotRifcGRARRILY proesksDY

those in the affpb measurement
because the same analyzer system is used to obtain the blend FPAPV and the

representative sample certification values. This removal leaves only the 6, anapzer
measurement @Nd the ability for the control program to ensure the FPAPV achieves
the target value as the two sources of variation. With a properly tuned control
program, and proper blend component i.nventory management, the dominant
source of manufacturing variation will be only the G, gnapzer measurement coniponent
since the control program will drive the FPAPV to the target value at the

completion of the blend.

ILLUSTRATIVE PROCESS ANALYZERS

[0029] At least two general classes of analyzers may be used to implement
the current invention. Other classes may also be used; but these general classes

represent analyzers that are commonly used by those in the art.

[0030] The first class of analyzers includes those that are designed to directly
measure the composition or property parameter. This class of analyzers
includes, but is not limited to, RVP analyzers, physical distillation analyzers
such as the PAC single boiling point or full boiling curve analyzers, and gas

chromatographic analyzers for measuring benzene, aromatics or oxygenates.



[ 0030] The first class of analyzers includes those that are designed to
directly neasure the conposition or property paraneter. This class of

anal yzer swonedumdesss but is not limted to, RVP anal yzer eCTAlsSg@is0a3819
distillation analyzers such as the PAC single boiling point or full boiling
curve anal yzers, and gas chromat ographil? anal yzers for neasuring benzene,
aromati cs or oxygenates. - 12 - [0031] The second cl ass of anal yzers

i ncl udes those that use rmltivar(;fate chenonetiric nodels to relate the

measur ed dA831kzer the seqanghrlass |of analyzsrs (ipgludes thase thakpuss muHvariate
property paraneter.s of .interest. .Thi | ags anglyzers. ipncludes, byt is
ot 11 i t SeREmERE odeR )G splte lindpdirdd ity B SichlTy i)
anal yzer s .15 [{HO3Bhfab; : R St bfgﬁ@i%klt.g nhy uel s
PBNVS rul et?etgéc)ept fosgt?(?s}LWLﬁrB @%Eﬁéérr}gnte&?n ULSD) . 21;@ eé;}g%kl 9 %?ﬁl?&enﬂét hod
of the curinelodes,bgnisi pot limitpdato, FFEIR wnhlyzeypidispersivel NIR calaly@irhiagd! ogy
known to those in the art. [0033] For exanple, qualifying the use of a
process add@mareanglyzersi nal anal ysis or certification of the conposite
sanpl e woul d preferably, but not necessarily include: (1) a denonstration
that the analytical nethod accurately nmeasures the property of interest,

el ther religb3ye ! OchrlfRy I HA SR 5 bRSHMITIROD el Jilaepi3 Sul e

of standa rence naterials w ecl ot oco ermnati on

of the refrglee(exeeptotesilidmhe@surement il MDSPY .\ Arcfétablatthé igethdal oft theal
method is sufrficiently precise, relative to a specific precision estinate

such as t estrenttihechticepiodplifiedi with tygpealt amallyticyl, methedotegy dalbwmttoon of
bot h. Such dem)ngtrations are known to those in the art and nay be nade
fol | owi ng thesedBdBe 8y described in vari ous ASTM st andards.

[0033] For example, qualifying the use of a process analyzer for final
analysis or certification of the composite sample would preferably, but not
necessarily include: (1) a demonstration that the analytical method accurately
measures the property of interest, either relative to a designated referee test
method, or relative to a suite of standard reference materials with a specified
protocol for determination of the reference values; and/or (2) a demonstration
that the analytical method is sufficiently precise, relative to a specific precision
estimate such as test method reproducibility, repeatability, or some combination
of both. Such demonstrations are known to those in the art and may be made

following methodology described in various ASTM standards.

[0034] In one embodiment, the qualification of the first class of analyzer
(i.e., those that are designed to directly measure the composition or property
parameter) as accurate and reliable or as a PBMS acceptable method includes
three steps. The three steps, detailed below, entail a correlation, initial validation

and continual validations.



[0034] I n one enbodi ment, the qualification of the first class of analyzer
(La, those that are designed to directly neasure the conposition or
property waramaBetsy as accurate and reliable or as a PBWBTASc@saisie net hod
i ncludes three steps. The three steps, detailed below, entail a
correlation, initial validation and cogti_nual validations. - 13 -

[ 0035] Correl ation: As described in ASTM D7324, in the correlation step, a

P Y L oA kb A, B 8 ST
Co e B g O SEaPABRE B e ST DR gD .
statisticaki Bmdﬂﬂeoﬁiﬁlﬁeﬁﬁﬂvhﬁﬁz&%e??@ie[g NboriRre Qettefi@it N miethdd1e

anal yzer result produces” a predicted | ification (designated nethod)
resul t. [ Q0Ioktetatiormleqiationlds i develdpedetd helatothe lanalyxer irssulesy ¢d achedabit is
val i dated using a separate set of preferably at |east thirty (30) sanples
whi ch spaertiicatigngeselts, inrefesablymmaploying thenstatistigal inagthodelogt 9foA STM

duct ed he, stat, st net h | f _ASTIM D708 d ibed i
ASTM 076 BORS ABPLEREIRERoRInuDR oA 1he PRl LI arodfec FBetBERY A5 o
t ; It dicted |l ab tificati
(desi gnat S IR CRSERFER hERYY b il Val fdat | on: Once the anal yzer

is in use for product certification, a periodic validation is conducted

using the |line sanple procedure in ASTM D3764. The sanple is wi thdrawn from
t he bl end [@0¥dess Initial &Validationar{2aess the, comrelation| igzdgvelepad, tit is vahdateded.

The sanple js anal yzed usi the l.ab certifi.catj desi gnat.ed) net hod, and
the diffelsiged FEPARER SEhat ?paspee%blyi at; least; ity 4300 %ﬁ@?ﬁéﬁa%é@e{l €| ab
certificatl vl I cul d Ving, . t:he..corre i i to the
anal yzer &éels‘(i‘l}l tog) H%P gg@oﬁérd gFFSC h?k“t‘%g lﬁ%ﬂl g’\?\} lﬁgt@%elsplr:g’{l:%%er(ggﬁgéé ,%\gfl“M
D6299 to gpsidfialt ﬂ@thdd@ﬂogj@f&srmmmlea@r&géﬁwﬂi@wsmnmaw Thand | ab

certification values are dcceptably small. In addition, a Quality Control
(QC) sanplcerreldtionpequaiitinc & Ityerbasedtinothecpobcesst analyzeonrte | ¢anvestnttieyraw, and
the predicted |ab certification value for the QC sanple wi|l be controlled

charted udhalyzeneespitsarapredictsd labrertscaiion (designatedangthod) sesilissed to

demonstrate that the site precision for the on-line analyzer is acceptable.

[0037] Continual Validation: Ohce the analyzer is in use for product
certification, a periodic validation is conducted using the line sample procedure
in ASTM D3764. The sample is withdrawn from the blend process while
simultaneously, the analyzer result is recorded. The sample is analyzed using
the lab certification (designated) method, and the difference between fhe lab
certification value and the predicted lab certification value (calculated by
applying the correlation equation to the analyzer results) are control charted
following the procedures of ASTM D6299 to ensure that the bias between the
predicted analyzer result and lab certification values are acceptably small. In
addition, a Quality Control (QC) sample will periodically be introduced into the
on-line-analyzer, and the predicted lab certification value for the QC sample will
be controlled charted using the procedures of ASTM D6299. The QC results are

used to demonstrate that the site precision: for the on-line analyzer is acceptable.



WO 2009/ 082455PCT/ US2008/ 013819 - 14 - The QC sanple wll typically be a
sanpl e of bl ended product that is stored for this purpose. [0038] Sone

typi cal swepsowms24sal i fy the second cl ass of anal yzer, mamalsgostonsse t hat
use multivariate chenonetric nodels to relate the neasured anal yzer data
(typically a spectrum) to the conpositijgn or property paranmeters of

I nterest, as accurate and reliable or as PBMS acceptabl e nethods may al so
i n one enhadi t inclu thre t eps. ai the three steps, detailed
bel ow, entkha Q& sypp ‘é(ﬁ' sypicatly e syrapfecat blsadsd are vt thabis arecitar, on
100391C°”tﬂ§2r}1jr§5" In the correlation step, a set of calibration sanples

t hat span range of production are neasured using both the anal yzer and
the corresponding | aboratory certification nethod. A nmultivariate
calibration nodel is developed to relate the analyzer data to the | ab
certificat[DO38} esulSmme pymtal stopy teophbifyi thy sdvendtcdadssof amdlyrat hanelygy of
ASTM E1655, Ap&g?/l ng the multivariate nodel to the anal yzer data produces a

pr edi ct ed thess at us¢ mutivariatesdwmpraetsie medpbdy relade the muasuraddralyzsr
sanpl es us .n_dewel opi ng t | ibrati ogn must be at |east six.(6 I mes
he nunbertigt (FREALE P Gutmia Preohiosiar s abobta ks pf itetesh
val i dati ons {hiatNindiklibbR! bRIS PRI hoechfait oRgthod L3 YRL! ARl usi o
a separate set of sanples i ch span the range of ended products. This
initial vambtialiment ircledndireé 8tbpdsi AgaihNthesthaée steps,adetaitédbelRiveantail aASTM
D6708 as described in ASTM E1655 and D6122. The nunber of sanples used in
val i dat i ngorteéatiog, injtiat validdtionsand eentinual validatiothe nunber of vari abl es used
in the nmultivariate nodel. The nultivariate nodel is then used on the
process anal yzer to convert the raw anal yzer data into predicted |ab

certifi Cat[h(%b}( de 4PaLAGN R B9 bokrEfto sStep, a set of calibration samples that

span the range of production are measured using both the analyzer and the
corresponding laboratory certification method. A multivariate calibration model
is developed to relate the analyzer data to the lab certification results, preferably
employing the statistical methodology of ASTM E1655. Applying the
multivariate model to the analyzer data produces a predicted lab certification
(designated method) result. The number of samples used in developing the
calibration must be at least six (6) times the number of variables used in the

multivariate model.

[0040] Initial Validation: Once the multivariate model is developed, it is
validated using a separate set of samples which span the range of blended
products. This initial validation is conducted using the statistical methodology
of ASTM D6708 as described in ASTM E1655 and D6122. The nurﬁber of
samples uscd in validating the calibration is at least 4 times the number of
variables used in the multivariate model. The multivariate model is then used on
the process analyzer to convert the Taw analyzer data into predicted lab

certification (designated method) results.



- 15 - [0041] Continual Validation: Once the analyzer is in use for product
certification, a periodic validation is preferably conducted using the |line
sanpl e prwoedarms2458 ASTM D6122. The sanple is w thdrawnpCrarseaseiisiend
process while sinultaneously, the analyzer result is recorded. The sanple

i s analyzed using the lab certificationgdesignated) nmethod, and the

di fference between the |lab certification value and the predicted |ab

anal yzer A Z'L Lot Valiase: ?65#%@&5‘%923%@9}# deetLris o AmodhBs29s
cort i1 cattenigaiud BRioak ERRahP] iChRtternty Bl e TnRRHNEY SunBR,

peri odi cal dpgcediire AHUASTM @0122?em@‘§ah\5,&ﬂleﬁ§'%i¥ﬁ(ﬁﬁwnaﬂ@n{ Be: Blepd gsd ab

certification value for the QC sanple be controlled charted using the
pr ocedur eswhile AEnMtEXRABly, the apalyzes utsidt i ecaorded.t Thesanpler 3t aalywdd t he
site precision for the on-line analyzer is acceptable. The QC sanple w |

typi cal | y uséng thexdgh eersificatien {dasignatedy methad, and she differeaee betwegiuthsose.
EQUI PPI NG LINE P SS LYZER [ 0042] No parti.cul i t
ng up is rl{éﬁ‘ﬁ%ﬁc%"‘bﬂéf% gmf&@e rpéﬁ‘,hggf‘éﬁ!aﬂ o1 é“%ﬁ‘gﬁ;"‘gﬁgt élcﬁﬁgé‘gﬁpmr e
O e spaBRIFSES U AR GERRE 00 ) MEE k) RO ik angral o0
wi |l need follobéngahé ppectduréshopIABTII BEAOOrtopgisuse tldictherbia® beweednothre

necessary to manually or automatically introduce a representative sanple of
t he manuf quedictadl bralyreibresilt and lathecdifidation yaluesase anedpfally smaldnalnyzer s

TN e e TR L AU
sanpl e ponhs Dyl bRGATR Fudts: He'de AbieviI selatrifeAGhRnce
using the procedures of ASTM D6299. The QC results are used to demonstrate
that the site precision for the on-line analyzer is acceptable. The QC sample will

typically be a sample of blended product that is stored for this purpose.

EQUIPPING AN ON-LINE PROCESS ANALYZER

[0042] No one particular equipment setup is required to analyze the
representative sample on the one or more on-line analyzers and the specific
équipment will depend on the operations of the specific analyzer being used.
Generally, on-line process analyzers will need to be equipped with piping and/or
ports, and/or motive force necessary to manually or automatically introduce a
representative sample of the manufactured batch back into the on-line process

analyzer or analyzers for analysis.

[0043] In one embodiment, to execute the procedures in the previously
mentioned ASTM practices, the process analyzer is equipped with sample ports
by which line samples are withdrawn and tested in accordance with D3764 or

D6122. In another embodiment, a flow-proportional automated composite



D6122. In anot her enbodi nent, a flow proportional automated conposite WO
2009/ 082455PCT/ US2008/ 013819 - 16 - sanpling system neeting the functional
requi r emewo 2069/085BM D4177 is installed. [0044] Exanpl es eCTiuseoosoiisye force
to re-introduce the representative sanple fromthe manufactured batch for
re-anal ysis by the on-line process analyzer include, but are not limted to
any of the follow ng: a nechanical punp; piston/cylinder assenbly (e.g.,
Wl ker cylinders) where the conposite sanple to be introduced into the
anal yzer spsiRlig $ysics e@eﬁﬂn&%eerfanﬁ%or@ cipquigaent ool AREMEIDAATS ishe
anal yzer s stﬁn1by application of a pressurized gas into the other end of
t he cyIindé?? FﬂUs pushi ng the piston onto the stored materi al and causi ng
flow of the material into the analyzer system and a pressurized vessel
where a gas inert to the stored liquid nmaterial is used to push the liquid
mat eri al (0044} he Pranpks ofiathgzarotbxs feme {DGeShispducsahe efppresentdtive

i ncl udes manufacture material extraction, storage and m Xxing, and

re-inj ect isemplacitpm itlees mamufagamed Lateh der metanalysis dyl tee tasuling process used

for anal yzer, system quality conpt.ro] purposes, by re-introducing the same
mter 2l * ek A b Bitate S8 et g R o i itk aTaF GRRCHPUSER A, ni ng
an anal ysi add I S | M vﬂf&? 'Ep[{(gent
permts t es@éjp llJr ggg?ééggr?oé%g%?, %eﬁgn%n%gggﬁ:)e p%éﬁé‘ﬁm{)ﬁg‘{[{@?s ng ably
m xed (L ee intRIuReETHhES th/eeaﬁazfaéleiymkd istseored. inChh¢ endl dfya cyuidder, el C
and Check Standard storage tanks are provided where the QC and check
st andar d massbed antoghe analyeensystgmpryespplizdtian df aqmessirizé dtgastint the-dthgrect i on
facility, all ow -and ck standards tqQ be introduced f | ysi
agclneledgd._e%gmfgho ﬂng&y xgg%rr: t 8; pﬁs el%g tﬁe %Tstgrrl o?lto 816 setolrerzi {n%tel%fa andocraug&ag yors
flow of the material into the analyzer system; and a pressurized vessel where a
gas inert to the stored liquid material is used to push the liquid material into the

process analyzer system.

[0045] Optional equipment includes manufaéture material extraction, storage
and mixing‘;h and re-injectioh facilities. The manufactured material collected is to
be used for analyzer system quality control purposes by re-introducing the same
material back into the process analyzer system for thé purpose of obtaining an
analysis by the on-line process analyzer or analyzers. Such equipment permits
the capture of an amount of manufactured product that is suitably mixed (i.e.,
representative sample) and stored. Optionally, additional QC and Check
Standard storage tanks are provided where the QC and check standard material
are externally prepared and connected to the re-injection facility, allowing QC

and/or check standards to be introduced for analysis as needed.

ALTERNATIVES

[0046] There will be various modifications, adjustments, and applications

of the disclosed invention that will be apparent to those of skill in the art, and the



- 17 - present application is intended to cover such enbodi nents.
Accordingly, while the present invention has been described in the context
of certaiwopr@fmsess6d enbodi nents, it is intended that tRreTfuskéosmeispe of

t hese be neasured by reference to the scope of the followng clains. - 18
- CLAI M5 1. A nmethod for analyzimng at |east one of a target
conposition and target properties of a petrol eum product manufactured by

e Sy AR SRR bl Shce A AT
iti t] £tk t duct
Corpos! S M Ao e b ArB I S A A

moni t or i NGgnhsdikiEass, §Sis NAtchtcl WRAUthe FEll RESHEF tIRBAEb¥aREasuPe B réRferitle | €ast
one of the target conmposition and target properties; obtaining a

r epr esent abithescopepdfatheffolowinyg elaitas. pet r ol eum product ; anal yzi ng the
representative sanple for at |east one of the target conposition and target
properties of the representative sanple of the bl ended petrol eum product by
introducing the representative sanple into the sane at | east one process
anal yzer used to nonitor the at |east one of the target conposition and the
target properties of the bl ended petrol eum product during the nmanufacture
of the bl ended petrol eum product.



2. The nethod of claim1l wherein the representative sanple is
obt ai ned by an automatic conposite sanpler during the blending of the

petrol eum product. 3. The nethod of claiml1 wherein the
representative sanple is prepared frommultiple sanples taken from
the product during the blending of the etrol eum product. 4.

The nethod of claim1 wherein the representative sanple is prepared
fromnmultiple sanples taken fromvarious spatial |ocations of the

bl ended product containment facility. 5. The net hod accordi ng
to clai m@LAIMS her conprising: certifying the bl ended petrol eum
product based upon the anal yzing of the representative sanple.

6. The nethod of claimb5, wherein the certifying of the bl ended

pet rol eum product includes conparing the analysis of the

repr esent at i vel.sanph enttbod fomanHlpeigiae 1¢aar gat .of a target composition and target

properties of a petroleum product manufactured by blending together several petroleum

streams which differ in composition and/or properties, comprising:

monitoring at least one of the target composition and target properties of the
manufactured petroleum product during the blending of the manufactured petroleum product,
wherein the monitoring includes using at least one process analyzer to monitor at least one of

the target composition and target properties;
obtaining a representative sample of the blended petroleum product;

analyzing the representative sample for at least one of the target composition and
target properties of the representative sample of the blended petroleum product by
introducing the representative sample into the same at least one process analyzer used to
monitor the at least one of the target composition and the target properties of the blended

petroleum product during the manufacture of the blended petroleum product.

2, The method of claim I wherein the representative sample is obtained by an

automatic composite sampler during the blending of the petroleum product.

3. The method of claim | wherein the representative sample is prepared from

multiple samples taken from the product during the blending of the petroleum product.

4. The method of claim 1 wherein the representative sample is prepared from
multiple samples taken from various spatial locations of the blended product containment

facility.

5. The method according to claim 1, further comprising: certifying the blended

petroleum product based upon the analyzing of the representative sample.

6. The method of claim 5, wherein the certifying of the blended petroleum

product includes comparing the analysis of the representative sample to a manufacture target.





