METHOD FOR CERTI FYI NG COVMPOSI TI ON AND PROPERTY VARI ABLES OF MANUFACTURED
PETROLEUM PRODUCTS FI ELD OF THE | NVENTI ON [ 0001] The invention relates to a
met hod f owoan@logzisag and certifying the conposition andfom/yscaysmiisies of
manuf act ured petrol eum products. DESCRI PTI ON OF RELATED ART [ 0002] Many
petrol eumrefinery products such as gasoline and diesel fuel are typically
manuf act ured. For one exanple, several petroleumrefinery streans that
differ in conposition and properties may be bl ended to forma petrol eum
fuel product MESHQRFOR CERHIFYING COMPOSITHON ANBPROPEREb; ect ed
t o treat nent VARIAKBEESUOFUVIANBEACTI/RENMPETROLE EM PRODUCTSs t

I nstances the final product nust neet regulatory and/ or contractual

requi renents. Typically, the overall objective of the manufacturing process
is to produce a regulatory or contractually conpliant product, while

m ni m zi ngﬁm@ﬁ@g@g@iroduct ion. [0003] In many nanufacturing
processes,I - | roperties of the conponents, such as the:
bl end conponent streans, are used as input to a set of blending equations
(a.k.a., a blending nodel) to estimate a blend reci pe that ensures the

bl ended oyoguanuf act THRANREREE relaRIUS 4 Al tbrealalAhE i QrtiBfifgehé Y

val ues. The acCtual conposition and properties of the blended prioduct
however doomebsitioneansl/argprepentidsiofirhatufaetuced peteolehinppraduetsol end reci pe.
Various reasons for this discrepancy exist including but not limted to:
errors in the conposition/property estimtes for the bl end conponents;

errors in : ; ns+n the blending flow control; random
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[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



measur enent systens used to control and certify the final blend properties.
[ 0004] To assist in the manufacture or blending of petroleumrefinery

pr oduct s,wea 2pdds2435opor ti oned Average Property Val ue (FPAPW)S2608/0138he

aggr egat ed manufactured product is often cal cul ated. The FPAPV val ues are
based on the integration of process angyzer values and the neasured flow
of the manufactured product that nmake up the aggregated vol une of the

manuf act ur ed_ product, (ysi for exanple ASTM D6624). The FPAPV is typically
cal cul at edn9dsl; gHEH H’o&r’ﬁo@ Pﬂwﬂaﬁowwm(ﬂpmdynbanﬁm@matm@qs ipRAPY
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conponent ratio or other key manufacturing process paraneters can be

adj usted accordingly. These cal cul ated val ues, however, are not currently
accept abl §0004] cerlio fassisy inhslie anpnwidonire nerethdertd?Agr efj pedtodeym refinery
specifications, and, may_not be acceptable to sone custaoners_as the

h
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col | ect ed mynitactargd pioduct tHattmgkerap uheappregatetheolansd ybilke mantifqenaed! y
performed usi ng EPA desi gnated net hods and/or contractually specified

met hods t praductr(psing fot epample ASSIMcDO624). i Dhe ARV isrppicatyicatedated ar e
met. For instances where the manufactured product is blended directly to

pi pel i ne, TBRFYR cogm%%?nqlamg Rrgperty parameter.

' [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



ASTM D 4177 (used in conjunction with D 5482 for volatility measurenent) is
used to collect a conposite sanple that is representative of the blend.
For r equl aworgoszuse4ssont r act ual conpl i ance, this conposit ecsaspéos/imianal yzed
in a |laboratory using EPA designated or contractually specified nethods
with off Iine instrumentation for finalgcertification purposes upon

conpl eti on of manufacture. The neasurenent nethodol ogy used in the off-1line
instrunmentation is uysually different fromthat used with the on-Iline

process afBUSEry @odi saptkastualmompliancee this compQsiter menls is amaled 8 dduct .
0007] In nyf ac I n r etrnol eumy efinery. products, the
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certifi catannfactaeur eneftie Winhdasatemerithemetlostioddgy o dsed of in- Speei bifEHhé on,

(thereby incurring_ business penalties associated with re-work, product

downgr adelnsgumanigieen 38iysweHy) differents fepemcthat (uped ewish sthey ondinedjpoecess

manuf act ur i or,blend targets farther fromthe regulatory or specification
val ues, oﬁmpg%ercwg ﬂ’r‘ftmgﬁ‘ﬂépmfﬁé) %H?%@FBH‘ 'tefwggx Er%fg’é%unt for the
overall variability of the planning, manufacturing, sanpling, and testing
processes. Meeting these adjusted targets generally requires use of higher

proporti o[@0y] nohe n@ﬂ@emnuﬁdahmigipﬁtscem%wéttmem &ﬁii@%nF%®ct§, higé eby
I ncreasing the manufactured cost of the petrol eum product.” [ 0008] A

si gni f i captodueer estabbshashe amifatture ar ikdénding ytaxges dor ach icompusitpemoess can
be attributed to the variation of the disagreenent (difference) between
on-1ine aﬁ’ém??é(rv‘"@f@i’é‘i’ apeWhieh there (15 3JegH RiscemErctpecifitationy &n ysed

E 8 ¢ 1(‘:?In|t Lg%)r&e?%on@{'gﬂ;(ﬁcﬁz‘ériigig (BFO%Ca%%ﬁty) thAt i hli’]lgl fcieHlatllcalt%lr)lorrnae%glii%ment
will show ‘the product to be off-specification, (thereby incurring business
penalties associated with re-work, product downgrade, or missed shipment), it is
generally necessary to ‘adjust manufacturing or blend targets farther from the
regulatory 61‘ specification values, on the compliant side. These adjusted targets
account for the overall variability of the planning, manufacturing, sampling, and
testing proéesses. Meeting these adjusted targets generally requires use of

higher proportions of more expensive blend or manufacturing components,

thereby increasing the manufactured cost of the petroleum product.

[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



certification results. The variability of this difference is quantified by
the crossnethod reproducibility (reference ASTM D 6708) between the on-Iline
process amalywaisz4sand of f-1ine | aboratory nethods. Bl en#Corusesoizses uri ng
targets are adjusted farther away fromthe regul atory and contract ual
specification values to account for the cross-nmethod reproducibility
between the on-line process- A - analyzers and off-line |aboratory nethods.
The difference between the manufacture target and the specification limt

i s often meakeewd and ft-line dahoasatery umetkods: f sdihe |di§f§€%¢alb,etwm dbst of
manuf acture of. the product is,direct roportionals to e nitu of the
manuf act ufMaR G tlar n%ré(! @ﬁemeqléggpcg} ﬁBﬂt} ésco%% Jgfeﬁ%eginag?vﬁs ﬁﬁF‘ t he
manuf act ug HAb N fFSetSUC [ QP Vf Manhpduee & tigring
of f set (arﬁ%utefﬁcctg}‘t %re]a associfeiltgéﬁe;rggtssheo%%r@mnu%ggturi ng pet r%?&ﬁrrl%grlgducts
that are @@pily proportiohaLntheanhpmitudnef te magufasturing offeeti flerdel, dige t here
is a need for a nethod that mnimzes the variability in the bl ending

and/ or ransié agong Eaonarhigiscentive forrthe imaufaginrdeminimizepichdofifsetsiesi r abl e
to have a nethod of certifying the conposition or properties of a

manuf act ured petrol eum product that reduces or elimnates the cross-nethod

reproduci bhdady C ' ' . ] ' E
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i 1T ustrat pyghuTaétBAag Spardl¥um fréthirtd Mati drecostagliam With cohhectaebagd@r the
present invention in any way: FIG 1 illustrates a graph depicting the

pr obabi | i rggulaiosk) speoHicatioandsheredis taontédit for aa guetheid thdsemipasuzesdhas

non-conpliant to r,e%lljl atory or specification requi reiment y the | aboratory.
- variability in the blending and/or manufacturing of petroleum refinery products.

It would be desirable to have a method of certifying the composition or
properties of a manufactured 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



SUMVARY OF THE | NVENTI ON [ 0011] A nethod and apparatus is provided whereby
a representative sanple of a manufactured petroleumrefinery product is
anal yzed woao@earse4ssi ed upon conpl eti on of product manuf CTAIS008813%g9 and
preferably only using, on-line process anal yzer(s) used to nonitor the
manuf acture of the petrochem cal pr odu_c‘st_. The representative sanpl e,

obt ai ned for exanple either by the manual conpositing of sanples taken from

t he process durjng manufacture, or froma tank upon conpl etion of
manuf act ucempesitig ah samplssaiaken deem dbe trrosesspfwing mandactyrs, Rfulrem ant o

the on-line,process analyzer(s or analysis, with the on-l.jne process

anal yzer ( SPIEBRREEPRETRIoH BF hiubind! Bt Y st altbimirie orgRosile e S
system Rest t Sik r I [1;

peci 11 cars Srgifted Mbo M olighT Prékest Sy pal g Risid a G AER1RE
product ( @rocelst anhalgizens) ypdratinglserivtlyasos pedduct eettifitasionyatrabytivad gpstem.

gasol i ne, diesel, vacuumgas oil, and petrochem cal streanms and products.
[0013] By Resulig) afhthes anslysio aee usedatoy demonstratso regulatary oer spacificgtonertify
manuf act ur ed. pet rol eum product, manufacture offset from specification can
be reduce§ONHBANESsur ement portion of the total manufacturing of fset is
based on anal yzer precision as opposed to cross-nethod reproducibility,

whi ch invol ves an additional off-line nmeasurenent system This reduction in
nmanuf act ugeoue]of f 8¢ @dddechértin, e Petideurhe réRaéryof prodach! @idedtephatively

manuf actured product. [0014] Setting the targetfs based on anal yzer

preci si onpatrblenm pordustteindlwdesiyrdndécarbons, rgasobngadissel pvamuneigas lods endt o t he

regul atory and contyractual s&eci({i cation val ues than woul d feasibl e using
| abor at or PEERFAGMICARFTEHMS ARG PFOFUFES

[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



met hods provided by the invention the manufacturing or blending offset can
be significantly reduced while nmaintaining the sane risk of

non- conf owoaen@as243ETAI LED DESCRI PTI ON OVERVI EW 0015] Thecpruss@stoiismyent i on
uses one or nore of the on-line process analyzers (sonetines referred to
sinply as "process anal yzer") used to ngnitor the nmanufacture of petrol eum
products, such as gasoline or diesel fuel, to analyze and/or certify the

final manufactured product. The analysis of the manufactured product is
per f or med [0818nsur e kheapressat gpveniian pees ONEcQfumArsr 9f Aei/onrling mreegssual
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conpl etion of the manufac rocess. The results obtained for the

r epr esent ahalyeesanbe certdfn thxe forad | masufacared spredatty z €Tlse analysieofuhed t o
represent the quality of the batch of manufactured petrol eum product and to
certify tmaanufaeturedhpradact iepetfarmpd te ensureethat 4he pyodunsanedts cegulotoryr

contractual ,requirenents. .0017! The on-1line process anal yzers preferably
utilize n@&Q{H‘%QBﬁPCWQ[ S-are either EPA designated regul atory

nmet hods, or other types of neasurenent nethods that have been deened
qualified by regulatory agencies or by the recipients of the product as

accept abl g0016jougiTHienBAYSigt ¢l perfoAnsEN®y Gelinfodacing. ta : nfalbaly or
Performance Based Criteria for sul fur neasurenents in Utra Low Sul fur
Di esel ). @utdrhNicaiROCEHSCIRNAISYDPRS that is representative of the manufactured
4 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



[0018] During the manufacture of many petrol eum products, analytical data
fromone or nore on-line process analyzers is collected. A process analyzer
i s a pi ecwoahosznsadspti cal instrunentation or equi prent (&OW/USa@BOLISING
ancillary equi prent) that nmeasures a conpositional conponent or property of
a petrol eum product. An on-line processyanal yzer is a process anal yzer that
Is structured toreceive a live-feed of zhe manuf act ur ed petrol eum product

during the manufacturing process. The structure permts the real tine
anal ysi s OFEceiNg Rarlifeafaedr iofy theosmannfactiredy poteolgumyiproduct. duting Hieal ysi s

s typicall rforne t p ef,ermned fr NCY.. on-Jd | ysi s
by the pr dgég@ﬁgﬁg}l&gzg)@cqsg e@gnétﬁéﬁ%v BS‘F{Bﬁg#ﬁFe‘éﬁl ;Ep%n% %}mﬁl*ﬁ?ﬁ ognﬁ}eyend or
during manghaetehfing %Qé@dssTﬁﬁriﬁga{het i dadtarobt Thie dnlysid s oagliddl'@
process analyzer or "analyzers is used as I nput to an automatic controal
progr am orpérforpiedcatss peedetatminedt Pequeney adjTist omine dmalksiy biyathef process ng
process operating paraneters. That is, adjustnments to_the manufacturing
process slamalyzerpiscasgentially: done incterptime within & plpadsorr dyringpagyaciinicng

par anmet er changes are nade in response to the data fromthe on-1ine process
anal yzers. The changes are designed to drive the neasured property value to

an economegby OPthiTeat Y dif! BN By GHL I OPinbller or

adm xture ! S, e ensuring cormpliance to regulatory and _
contr act uadnalyeed rieNBdYds agnihpepeoi h CAltoAsic tyawvl gﬁoglfankem @ nproaedsur i ng
process operating paranmeters can be (but not linmted to) the relative

rati os of apempgorsento finelke adjustrherisditegkeycimdnufactutisgoproetssn@pemiing at ur e
or pressure of a treatnment facility (e,.g., sulfur . renmoval), or the flow of
cheni cal RIS, Thaiois] alBisEmeRantoothe Hwnpf%éur&%@égse%n%@z@ Bl be

used for amﬁl?ee-(ﬁbf %eccipes, and targets for key operating parameter changes are made 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
on line process anal yzer neans one or nore on-line process anal yzers. 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,%or or contractual requirenents for the nmanufactured
puseauriode: Pt elerte s e gt ede il

i

I nterest. Gpeﬁﬂ@}l\é\{hgrsg’%? grﬁggf)@ppg&loﬁo&e5f%§ﬁtyo%€})r§$llgéér ?gﬁ{éfgéﬁﬁgﬁfﬁéﬁt , It
may be negg?ﬁﬁfrg thah bRY rdﬂ&@ 6%@8&:9{99&@%@%&%&5@ t_ol\Rﬂfel Mok tHag

exanpl es process anal yZers are discussed 1'n nore det'ail bel ow an

i ncl ude vamerprpresssanmatyzznalNamstimiting exahpies afplogzsy analREdrRaEEIEATSS¢d
SAMPLE OF THE MANUFACTURED PETROLEUM PRODUCT [0022] A representative sanple
of the marinmaeredesail pelomuand inclpde paperpresyuee paplyaewsrang: ocfansanglyzcrsan 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 ofg#p¥BSENFATRVEOS ANIPER ‘BT MARTISLETERED? {

accur at el . e prope 55 0 ONTpaO O 0 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

bat ch. For t her exanpl e, the represenjative sanple can be, prepared from
mil (i pl o JAHBFe s 1A REAEBIARSAHARLST Sk (6 | HETWPORESS RiaRNFigid Recpared.
manuf act urﬁleolfepl‘&%n&i’% r%am(yle 2hn be collected or obtained during the manufacturing

process or after the manufacturing process. The representative sample can be

obtained in a variety of ways; the method of collection is chosen so that 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



various spatial locations of the manufactured product containnent facility
(such as top, mddle, and bottomof a product tank). This representative
sanpl e i swpnrednsaissy col | ect ed upon conpl eti on of the bacthiS2008KI3EE S OF
THE REPRESENTATI VE SAMPLE [ 0023] Once col |l ected or obtained, one or nore
aliquots of the representative sanple age re-introduced into the sane
process anal yzer or process anal yzers upon conpletion of the nmanufacture of
t he petrol eym product. Wien reintroduged, the process apal yzer neasures the
sane corrpd@r‘%fiso FRpEiatg Samp tc}laﬁé’vﬁ‘sem%%‘iﬁdag)’\}ge Pe RIASESSwas
measur ed ozt r ring.t.ne n ri cess.
Agai n, thgylgfagg{ fclﬂlc,ﬂdgg| glﬁgrﬁagéﬁaﬁeﬁg}s lﬁ/ é’gb%é;sgt he‘g%éllB ! itﬁg %Bre%g%(gsﬁ rgg%ﬁ{/eger are

pr ef er abl yn &RARRN blyOtHRe oh Rk pt&sedl rdlyr CRE preYerhbl thosn 6 HeUtHosel 0024]
By using the sane On-line analyzers to both nonitor tthe manufacturing

process duwequigedproockrtify thenfih@qgirodectand anal yze a representative sanpl e of
t he manuf actured product upon conpletion of the manufacture process for
product representation and certification purposes, the present invention

al l ows for, e aggurate and econom cal,. nmanuf act ure of ,on- speci.f:i cation
product . é%@ ki cdtY y Usiige tglﬁr | A% n SRR aq{@?%qrs( 91 Bot e)m%gfguﬁbﬁent
system i s i SNGring Priedsi AP pRANEE mMdAMDPRGLICIPLARGSS 2 Apredepfilivkt - the
bl end targets canngg Iiretes%l oser}gj?o t he reguﬁ%ory a%g gon?rl??{ ugif1
speci fi cakampie of #dunangfacngtd ptoductdpohicomplE@er? 6 théhinaaufietureprocessy
theory, reintroducing the conposite sanple into the process analyzers to
obt ai n of foripapdedr representation \andu ssrtpiications purposesd the i preseft irtvention
manufactur'ingV offset, and th rebR/ t he manufacturi.ng cost. More . .
allows for more accurafe arnd 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



particularly, in setting the blend targets for each conposition and
property paraneter, where the final judgnent of product conformance is
based on wbeotkisetsat ory anal yses on sanpl es taken from Prh@/US2ensssdo pr oduct
tank or the automatic conposite sanpler, the refiner nust take into account
at least two principal factors: 1) thejgr.oss (between)-nethod

reproduci bility between the on |line analyzers used for control and/or to

cal cul ate the FPAPV, versus the final certification te met had used in the
| ab; and Spmonstrabganean g?‘%ﬁ“ﬁb@ adsaurtly m%&i%érgydhsﬁﬁr@w disiebygen: od
target. For. eacﬂlé_l%ar(flaret.e€j p., the difference between the anal yzer result,
or, FPAPVV%PHHatS 8! %‘é‘ﬁ ﬂﬁiqﬂg result nmeasured in the | aboratory on the

material intended for certification or conpliancedenonstration, can
general ly be adequately nodel ed by the Normal distribution with a standard

devi ati on [0026] [ 0QASdeneralganpioperlyatupedfisiehd prograch lehardlwayo gichisveatheal ways
achieve the desired blend target 1f the blending conponents requested by
t he cont r desisedgbland atacgety af Ithe| blending svomoneatss uaquestechdyc dhebéontral of
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ensure t haje fpgr & ga,@ln?@cg%gt A R ! fO'i%abie!rbtltS/wﬁfchS‘iQ fh'eafeti?!aﬂyds

made to that target w be neasured as nonconpliant to regulatory o

speci fi catunachieesble),ethierthrdet stillenéedsaoabeo syt withGn dffskt oatthatoeaférmiag
concept, wusing a maximum specification (which simlarly applies to a
m ni num spsits of cthel specifigatzumim grddretob| enstre thatrtberepisogn aeceptablyc pimalle t he

desired blp(?gt()jabtiﬁtryg ?rtisk])ot Oé)tol];le}uqse rrtlail(iga to V%ﬁgtntaarggtl %vr}ﬂ f)g rgggs%ret: as tr?cg Jet
compliant to regulatory or specification requirement by the laboratory. FIG. 1
illustrates this concept, using a maximum specification (which similarly applies
to a minimum specification). Assuming the blend control program can achieve
the desired blend target 100% of the time, when a blend is made to a target
2.330, below the specification, the lab certification value will exceed the
specification about 1 time in 100 over the course of many productions. In other
words, if it is desired to control the risk of the lab certification value exceeding
the specification to 1%, even with a perfect blending control program, the blend
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



233<j p below the specification, the lab certification value wll exceed
the specification about 1 tinme in 100 over the course of many productions.

I n ot her word®/o8e455it is desired to control the risk of pChaska@is/013819
certification value exceeding the specification to 1% even with a perfect
bl endi ng control program the blend tarnget can not be set closer to the
specification than 2.33s . Therefore, flér a given desired risk of

| aboratory result failing to neet specification, sp directly inpacts the
magni t ude OYET HM& &Tp-dantmpenrhheisdhe standeed deviatippiaf the dandpmpiagigtionpfget i n
that the Iﬁtrger .the p, the larger the offset needs to be to, mai ntgi t he
same ri sk.th¢ @moline |pFogess ANz oYY Hme, n&‘wa@meelirentem‘éethtee?tﬁ%.ara

-reiative Qi as. be r..and . ab -an r renments and Op-/
> measur er@?ﬂa%mpét:@?2?'?@@%@@@8%@%r@%??ﬁgweégﬁreﬁ%ﬁ#s t he standard

deviation of the systemc diyf-qrentes—bgt-ween—t—h"e—ogj—'r‘ne—;mcess anal yzer
and the | aboratory test nth §&- taiviu g Rotaritsresram i adt errsirrer envel opeover

time. p.anaiy er neasurenent is the standard deviation o f the random
variation o f the on-line process analyzer over tine, while C5p |ab neasu

{S[Iﬁli“at or JORERE 7 GHahF anvele fdubd and BpbROHE R e St et 1 .
+ P: 8] i ¥
appar at us D8 G rseman ar, FAOOEY RO the A0 HhsheldipcertitfBlib prbER2C 2

removed f ieBaideethel shthe aNaRQEE kPsteMelst udddCRt bBfaiIPtRE BindPPAPE dnldetheane
anal yzer systemis used to obtain the blend FPAPV and the representative

sanpl e cer¢presartatio samablecsertification @aineal Thsaeamvahlgavebenpy treasyz.6/,.-
nmeasurenent and the ability for the control programto ensure the FPAPV
achi eves trasudman @08 thelabilitysfariihe opotrobpregrenpto gaguratthe FPA¥ Viadchigiesper | y

tuned contyol . e .
the target value as the two sources of variation. With a properly tuned control

program, and proper blend component inventory management, the dominant
source of manufacturing variation will be only the G, gnaizer measurement COMponNENt
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.



program and proper blend conmponent inventory managenent, the dom nant
source of manufacturing variation will be only the s/ - al/vzer neasurenent
conmponentwei2zo@asedse control programw || drive the FPAPYCTastévs/otzmiget

val ue at the conpletion of the blend. |ILLUSTRATI VE PROCESS ANALYZERS [ 0029]
At least two general classes of analyzgps nmay be used to inplement the
current invention. Qther classes may al so be used; but these general

cl asses reBresent anal yzers that are corrm),nl%/ used by those in the art.
[0030] Thd093Hst cihesseeamdaglasy R analyzers Jagludgs Shose, dhatapse augtiyarate: o

anatyser s ATt pGReR 38 rblanl nfy wRAOREA SoBAEA TR Svaithlyh pShiSuh
di still at ighandmFdRittors 6 hropert) abdifeRid F Snieplsti "PhiBAUIMs 8f ahilbeliOl | i ng
n ?rat 03) I

curve anal yzers, gas chro raphi ¢ analyzers for neasuring benzene,

aromat i cs in¢ludey, dsutaisesot] Adtdd d)eFFIR andlyzesss dispersivel NIR' shalywdrsidgd t hose
that use nultivariate chenonetric nodels to relate the neasured anal yzer
dat a (typiRamanamalyperstrun) to the conposition or property parameters of
interest. This class of analyzers includes, but is not [imted to, FTIR
anal yzers, dispersive NIR analyzers and Raman anal yzers. [0032] Currently,

the EPA h t pr e ]E%PVJA. S rul. ul fur
measur emaﬁtﬁol ULS_%){Hegﬁgf glrlgb Y, Vlﬁ?e%nte @ﬁg%'g %&lﬂr%?l(esﬁi(%ﬁﬁ/seﬁﬁhgﬁ i's
qual i fied rulet (excipi £ sl nehadenidat iR d0LODY. KMefétrably, ithe sRethodtdrethar t .
[0033] For exanple, qualifying the use of a process analyzer for final

anal ysi s eurrest tinyérdin o quialified withpogiica asatyticalwvmethiogolegerlaidwn tout not

those in the art.

[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.



necessarily include: (1) a denonstration that the anal ytical method
accurately neasures the property of interest, either relative to a

desi gnat ealonedwnsesst est nmet hod, or relative to a suite @CTASa008m13819
reference materials with a specified protocol for determ nation of the
reference values; and/or (2) a denpnstfgtion that the analytical nmethod is
sufficiently precise, relative to a specific precision estimte such as

test method reproducibility, repeatabilit o] me, conbi nati on of both.
such denol@933t i orf=orsslatiRpods qeécrtalbﬁfggl ﬁ@éﬁ{Meﬁﬁ&,aWd&mrﬁéaﬁﬁ%étepom oW ng
met hodol ogqy: ri i Ll t e jjment ,
oL ool o IEREY OB M oH Rl B G R diSRatheddh B RINREL T

desi gned {Qifd b&H the zﬁ]?é}y‘iitrrear{d‘ﬁl&@@ﬂ?@s?ohﬂﬁ{g PAbORAIRE celti RStRIEAREHo RS
accurate and reliable or" as a PBVM5 acceptabl®e nethod i ncludes three steps.
The t hr ee fstoppelatitat @igheatiobds adevetopedi to aclaty thd amabyzer inesultsako heildht i on

and continual _validations.[0035] Correlation: As_described in ASTM D7324,
in the cocedifigation rsselgs, prefarablyemploying theystatistical anethedologat olspSTMhe

f ti ' both th I d t
Cor P ospon D DPHABE Jhe orr Eriotpafic ABeiar FostopoEbss Baredified 1 | <
d I d : ; I ts to the lab tificati I'ts,
o1 o1 o7 Bbl § R g AR e d B D ol ogy of ASTM DB705. Appl ving.

the correlation to the anal yzer result produces a predicted |ab

certification (designated nethod) result. [00361 Initial Validation: Once
t he correll@@3an i India) Valpdadion: tOnee the comelationsisndevelepadaritiis validated

preferably at least thirty_ (30 npl es which s t he range of bl ended
product s. Ufigs2 S5Patale sghiof (b tegsbly Satcieath, Ey G0 rgmnles’ syhieh spap dhe

et hodol O?Xng%f A NMnBEd Ogro%ﬁcggsofliligeﬂli{igl ARIAES 88 cdifucted using the
statistical methodology of ASTM D6708 as described in ASTM D3764. The

correlation equation is then used in the process analyzer to convert the raw

analyzer results into predicted lab certification (designated method) results.

[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.



correlation equation is then used in the process analyzer to convert the
raw anal yzer results into predicted |ab certification (designated nethod)
resul ts. woQawjosesat i nual Val i dation: Once the anal yzer PC3/USRO0S®E3sHDr
product certification, a periodic validation is conducted using the line
sanpl e procedure in ASTM D3764. The sangle is withdrawn fromthe bl end
process while sinultaneously, the analyzer result is recorded. The sanple

is anal yzed usi the | certjfication (desjgnated t hod, . and t

di ffer enc@q'ﬁeéﬁgg?fnf’ﬁewﬁiﬁym?hy hecaaﬁ?‘aﬁl(ev%fh%naﬁg I{‘ ﬁ&‘?‘ﬁrtgaf 5 ggrchtepr
certifi catthgzh \{,Eéf%e (cal cul ated by applying the correlation equation to the
anal yzer r Y are control charted follow ng the procedures of ASTM
D6299 to ensure that the bias between the predicted anal yzer result and | ab
certification values are acceptably small. In addition, a Quality Control
(QQO) sanpl[6038] | pSamelitypitalystbps toquelifictet sevbadtdiassoot dnalgzanabyrty, and
the predicted | ab certification value for the QC sanple will be controlled

charted udhey tiak use sadtivadategthenmensomodelsHe rotate dhe :m%asuresi andyzaro

d . it i sion for th -1 is.
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cl ass of analyzer, nanely, those that use nmetric nodel s

to rel at e epitodimeat imudintirge stepdatRgdihy theCthke sieps dsthiledrbelow,tdigail a
conposition or property paraneters of interest, as accurate and reliable or
as PBVB acougiatsing imtinhvalddation andseontinuahwakdatiati.rent i ncl ude t hree steps.
Again, the three steps, detailed below, entail a correlation, initial

val i dation and continual validation. [0039] Correlation: In the correlation

st ep, a S%Oﬁ} Cal(ilcm'élﬁf.if}ﬁ': ﬁ'?'ﬁpé gérrkﬁﬁton step, 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.



span the range of production are neasured using both the analyzer and the
correspondi ng | aboratory certification nethod. A multivariate calibration
nodel is wowvedwsessto rel ate the anal yzer data to the | abTaseaosdizsas i on
results, preferably enploying the statistical methodol ogy of ASTM E 1655.
Applying the nultivariate nodel to the @anal yzer data produces a predicted

| ab certification (designated nethod) result. The nunber of sanples used in
devel opi ng t calibratiqn_pyst .be at |east six (6) times the nunber of
vari abl engQgg] i n cantipyal; Malidatien: fgnes theoenalyzeniisi B usg) ie%ﬁ%ltli"@ﬁ!‘c%ce

the mul tivary. . el .S, | s Lt ds.vall | set
(el b VA SATRS i blefbenlT shOAb G (Rl R SEAbE

val i dati omproge RBAHCASTM DER L. NThIt Apik 1§ it hBaRACRLAD O bleAd Hoeeg08 as
descri bed in ASTM E1655 and D6122. The ‘nunber of sanples used in validating
t he cal i brwhilesimaltanedushstthé dnabyerer trbsultisrbevordéd.v Alieatdmpleuseahalyzddhe

mul tivariate nodel. The multivariate nodel is then used on the process

anal yzer tusizgihelab cerdification{desigaatedhmethadoand dhg differene® bebvesrr theat i on
desi gnat ed, et hpd)..resul t s, 1] Nt i | Vald dati on: e t al yzer
o n e b Cesi AT Yalie mp@d6¢ redizted b arditicafionoratf Eaichir b 5
conduct ed | t | R; C | 2 |

W thdr aun FPSEn 0%, RARVARIR, BAAT ROEE afalfeds " are SRR BAE
i s recor defdllowigg sheprecddurenal WSTIMUBDI6299t tacersabe Cgitttheitsias between the
(designated) nethod, and the difference between the lab certification value
and the prprdiictestanalyzererasulti and lan corificationavaluesaeel abgepdplplyysmallt him

mul tivariate.nodel to the anal yzer, data) are copntrol chaypted foll ow ng the
pr ocedur esadévtmsﬁp & gre petipdically intragues gﬁsé&m&xﬁf%@mfgﬂer’ and

the prcdictc'd 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. 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



predi cted anal yzer result and |ab certification values are acceptably
small. In addition, QC sanples are periodically introduced into the on-1line
anal yzer ,weandoydsesspr edi cted | ab certification val ue for pCnaSQXosmasspd € wi | |
be controlled charted using the procedures of ASTM D6299. The QC results
are used to denonstrate that the site prgecision for the on-line analyzer is
acceptable. The QC sanple will typically be a sanple of bl ended product
that is stored for this purpose. E?EIPPING AN ON- LI NE PROCESS ANALYZER
[0042] No s@mpling tswét?narméaﬁngnm retipnal srequirgmead ob ARAM ZPALRE is
representatiVﬁeéanple on the one or nore on-line analyzers and the specific
equi pnent @ ‘epend on the operations of the specific analyzer being
used. Cenerally, on-line process analyzers will need to be equipped with
pi pi ng and/or ports, and/or notive force necessary to manually or

aut onat i c00¥4] nt rBxamples bEpthesardtivei Yerceanplre-iafrotihes ntas ufeprésenestiveat ch
back into the on-line process analyzer or analyzers for analysis. [0043] In
one enbodissginle frome e unanufastused deatich dor irg-anladysis &y dhe|on-linatprosess ASTM

Carmpl oo s AR AGRC.H areeobHm a0 BV he Ol SR PoBCEhanea e
meeti ng { TP a et Bl (e W BBl Y9t M Eop PSR Bl =" o
Exanpl es dfe ilodietd ifitd tHeC Bndl9zéesysiémoid usterednia o8®efdestt atdyViadegpide from
the manufactured batch for re-analysis by the on-line process analyzer
i ncl ud;a, ltp_nsl(;ad mtndh;tla;flaiyzedsy&bele\éri?y appltdalapnadflaqwmmmzad{yﬁsham tdnalqthnmp;
t 0., . .

g;?rpﬁg »f g. end of th%scsy?mde%/, tfuexs %ushmgt ¢ rpls(%(\;n Iorrlltoe{hse) stored material an c%?llsfneg

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



be introduced into the anal yzer systemis stored in one end of a cylinder,
and pushed into the anal yzer system by application of a pressurized gas

i nt o t he woheeoymsatssof the cylinder, thus pushing the pi #CoUSeM8n13she st or ed
material and causing flow of the material into the analyzer system and a
pressurized vessel where a gas inert tqsthe stored liquid material is used
to push the liquid material into the process anal yzer system [0045]

Opti onal equi pnent..i ncl udes mapuf act ure gg%erial.extrac i on, . storage and

m xi ng, arRicseR! ARPHEAtiQRh IS mdended; toscover suph smbadinients. nAceordinslyomhilet ed i s

to be useqifo | 3 . ual 4 fy. : P e - duci ng
t he sane ﬂ%%é%?%#ﬁbﬁégﬁPﬁﬁﬁhﬁﬂégﬂ}6%§é¥&§ﬂéﬁ§§8HR§§§§e§f$%P5ﬁhéggﬁﬁﬁ se of
obt ai ni Ng eMbaiHeNS, t RYinfende@that the fill REEFS o ATIRIY HRmEdsuBdtRbY #&fefenceUch.
equi pnent permts the capture of an anount” of manufactured product that is
sui t abl y noskels¢opeeof the dplewiny elainie. sanpl e) and stored. Optionally,

addi tional 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, allow ng QC and/or check standards to be introduced
for anal ysis as needed. ALTERNATIVES [0046] There will be various
nodi fi cations, adjustnents, and applications of the disclosed invention
that will be apparent to those of skill in the art, and thepresent
application is intended to cover such enbodi nents. Accordingly, while the
present invention has been described in the context of certain preferred
enbodi nents, it is intended that the full scope of these be neasured by
reference to the scope of the following clains. CLAIMS: 1. A nethod for

anal yzing the conposition or properties of a



manuf actured petrol eum product that is nonitored during manufacture using
one or nore on-line process anal yzers conprising the steps of: (i)

obt ai ni ngwe 28@msk4ssr epr esent ati ve of the manufactured pecraiSeassiopssoduct ;
(ii) analyzing the sanple for one or nore target properties using one or
nmore on-line process anal yzers used to ygonitor the sanme one or nore
properties in the manufacture of the blended petrol eum product. 2. The

met hod of claiml wherein the sanple representative of the petrol eum
product i CoHMSied by an automatic conposite sanpler during the

manuf acture of the petrol eum product. 3. The nethod of claim 1l wherein the
sanpl e representative of the petrol eumproduct is prepared fromnultiple

sanpl es taken fyom t)ﬂen%tﬁgﬁ'cford‘dhmﬁ%u{g]%gae phitich @ Eeath)e?ﬁM @eeym

product. 4. The nethod of claim1l nth es npl e repr tative of the
pet r ol eummamsfactured pptreleane gréducttiatlis indnétoseddhifing trkmufattuoenuviagi ongs
spatial |ocations of the manufactured product contai nnent facility. 5. The
net hod of ermmmqndmerpéoeﬁssm@abﬁmmm@agpb@ B@Pé@ﬁa product i's

manuf act ur ed by bI enl? t oget he sever al G‘E)etr mstr \{i\h egh differ in
conposi tion andPor PFBPERS; §amgeAe9f§§% Wﬁﬂﬂ Efrﬁ PEAHfyeum
certificaty f a manuf act ured petrol eum product conprising the steps

of : (i) no Itorinhg the nmanufacture of a petrol eum product using one or nore

on-line procesgiijnahalyeing; thel samplbtfat BhoDrandARrget’ Siopeatdst @ihy @nefort he
manuf act ured petrol eum
more on-line process analyzers used to monitor the same one or more properties

in the manufacture of the blended petroleum product.

2. The method of claim 1 wherein the sample representative of the
petroleum product-is obtained by an automatic composite sampler during the

manufacture of the petroleum product.

3. The method of claim 1 wherein the sample representative of the
petroleum product is prepared from multiple samples taken from the product

during the manufacture of the petroleum product.

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

locations of the manufactured product containment facility.

5. The method of claim 1 wherein the manufactured petroleum
product is manufactured by blending together several petroleum streams which

differ in composition and/or properties.

6. A method for the manufacture and certification of a manufactured

petroleum product comprising the steps of:



product; and (iii) analyzing the representative sanple for product property
certification using one or nore on-line process analyzers used to nonitor

t he manufwot2oe9sedsst he petrol eum product in step (i). 7PCThis2008t0n38d9 of
claim6 further conprising the step of conparing the analysis of the
representative sanple to a manufacturejparget for one or nore conposition
or property variables. 8 The nethod of "'claim6 wherein the sanple

representative gf t he petrol eum product i s obtai ned @3/ an,  aut omati c
conposi te sanpl(BrMEnitPHBE the 1¢iure Pk PPN PIOYICE MSINE BRRISF MYE The

met hod of g%ﬁﬁ%hfogg@ﬁ@l %ﬁ[}?e sanpl e representative of the petrol eum

product i tiple sanples taken fromthe product during the

manufacture of (fi&H&inig el IRl 4epresditativd Cof MBhd1 dfarRifabludédn feudidigi n t he

sanpl e representative of the petroleum product is prepared frommultiple
sanpl es t gredudty amd vari ous spatial |ocations of the nmanufactured product
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7. The method of claim 6 further comprising the step of comparing
the analysis of the representative sample to a manufacture target for one or more

composition or property variables.

8.  The method of claim 6 wherein the sample representative of the
petroleum product is obtained by an automatic composite sampler during the

manufacture of the petroleum product.

9. The method of claim 6 wherein the sample representative of the
petroleum product is prepared from multiple samples taken from the product

during the manufacture of the petroleum product.

10.  The method of claim 6 wherein the sample representative of the
petroleum product is prepared from multiple samples taken from various spatial

locations of the manufactured product containment facility.

11.  The method of claim 6 wherein the manufactured petroleum
product is manufactured by blending together several petroleum streams which

differ in composition and/or properties.
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13 The method of claim 12 wherein the sample representative of the
petroleum product is obtained by an automatic composite sampler during the

manufacture of the petroleum product.

14.  The method of claim 12 wherein the sample representative of the
petroleum product is prepared from multiple samples taken from the product

during the manufacture of the petroleum product.

15.  The method of claim 12 wherein the sample representative of the
petroleum product is prepared from multiple samples taken from various spatial

locations of the manufactured product containment facility.

16. The method of claim 12 wherein the manufactured petroleum
product is manufactured by blending together several petroleum streams which

differ in composition and/or properties.
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and/ or contractual standards. 18. The apparatus of claim 17 further
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QC and Check Standard storage tanks copfected to the means for
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17.  An apparatus for certifying the properties or composition of a
manufactured petroleum product that is monitored during manufacture using one
or more process analyzers comprising:

a means for reintroducing a representative sample of the manufactured
petroleum product into the one or more process analyzers for analysis; and

a means for qualifying the one or more process analyzers to meet

regulatory and/or contractual standards.

18.  The apparatus of claim 17 further comprising an automatic

composite sampler.

19.  The apparatus of claim 17 where the means for qualifying the one
or more process analyzers comprises QC and Check Standard storage tanks
connected to the means for reintroducing a sample into the one or more prbcess.

analyzers.



