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Background of the Invention

Polyolefin reactor systems typically rely on periodic or intermittent measurements of resin
properties. The measurements are generally determined from a resin sample, which is extracted from
the process system. Real-time measurements of polyolefin resin quality may be subject to
substantial errors due to different reasons. These errors may be due to sampling issues, laboratory
procedure misapplications, equipment malfunctions, or other causes. If the resin property
measurements have substantial error, and then are subsequently used for reactor control, significant
process disruption may be caused due to a response based on these improper measurements.
However, if the sampled measurements can be marked as “likely erroneous,” then it may be acted
upon accordingly, and significantly better reactor control may be maintained. Currently, an operator

decides if laboratory readings are appropriate for entry into the automation system, or for use in
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used sequentially in narrow regions of the ultraviolet
organiclcbﬂllﬁt)unds, polymers, polynucleotides and peptides. The method uses the integrated
intensity of spectral light absorption in wide or narrow regions of the ultraviolet and/or visible
spectrum and relates these parameters additively to the structural characteristics of the analyzed
chemical compound. For the analysis of polymers, nucleotides and/or peptides the integrated
intensities of spectral absorption are used sequentially in narrow regions of the ultraviolet light
which enables the determination of the molecular weight and the complete amino acid composition

of the analyzed compound. All these procedures are interconnected in an automatic

spectrophotometric structural analyzer.
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Summary of the Invention

The instant invention is a method for improving the prediction and subsequent control of
polymer properties and a system having improved polymer property prediction capabilities. The
method for improving the prediction of polymer properties according to instant invention comprises
the following steps of: (1) providing a polymer; (2) providing a prediction model; (3) utilizing said
prediction model to define an average polymer property prediction value; (4) determining a feasible
range; (5) measuring one or more properties of said polymer; (6) determining whether said one or

measured polymer properties are within said feasible range; (7) validating said one or more



the followng steps of: (1) providing a polyner; (2)
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properties if said one or more measured polymer properties fall outside of the feasible range; (8)
updating said prediction model; (9) repeating said previous steps at least one or more times; and (10)
thereby improving the prediction of polymer properties.

In an alternative embodiment, the instant invention provides a method for improving the
prediction of polymer properties, in accordance with any of the preceding embodiments, except that

the average polymer property prediction value is x, .



thereby inproving the prediction of polymer
properties. In an alternative enbodi nent, the instant
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wherein the polymer property prediction value is logarithmic;

or the feasible range is determined via

d.
X, = Xp —0y=2In(l— f)- ;tp T, ; and

d.
Xhigh = Xp +0m+ *p T,:

dt
wherein the polymer property prediction value is non-logarithmic;
and wherein

x,,, 1s the lowest value expected for the lab value;
Xpgn 18 the highest value expected for the lab value;

f is the probability that the sample is part of the collection of samples;

o is the standard deviation of the lab measurement method;

X, is the model predicted bed average value;

T, is the amount of time uncertainty in the exact sample time; and
dx

is the derivative of x, with respect to time.
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means for detecting one or more erroneous measured polymer properties; and means for updating
said automated predication model.

In an alternative embodiment, the instant invention further provides a method and a system
for detecting erroneous polymer property measurement values before these values are used to
manipulate reactor conditions.

In an alternative embodiment, the instant invention provides a polymerization system having
improved polymer property prediction capabilities, in accordance with the preceding embodiment,
except that the means for measuring one or more polymer properties is an automated device.

In an alternative embodiment, the instant invention provides a polymerization system having
improved polymer property prediction capabilities, in accordance with any of the preceding
embodiments, except that the means for detecting one or more erroneous measured polymer
properties is an automated device.

In an alternative embodiment, the instant invention provides a polymerization system having

improved polymer property prediction capabilities, in accordance with any of the preceding
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Fig. 3 is a graphical illustration of automated detection of one or more erroneous measured
polymer properties to improve the prediction of such polymer properties.

Detailed Description of the Invention

The instant invention is a method for improving the prediction of polymer properties and a
system having improved polymer property prediction capabilities. The method for improving the
prediction of polymer properties according to instant invention comprises the following steps of: (1)
providing a polymer; (2) providing a prediction model; (3) utilizing said prediction model to define
an average polymer property prediction value; (4) determining a feasible range; (5) measuring one or
more properties of said polymer; (6) determining whether said one or measured polymer properties
are within said feasible range; (7) validating said one or more measured polymer properties if said

one or more measured polymer properties fall within the feasible range or invalidating said one or
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copolyrsgrs, uFhalyt @nphoyéchtogreizo koyprdymersgsepasaidirére ted djffareftaypestop monomers,
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Any conventional homopolymerization or copolymerization reactions may be employed to
produce the polymer compositions of the instant invention. Such conventional homopolymerization
or copolymerization reactions include, but are not limited to, gas phase polymerization, slurry phase
polymerization, liquid phase polymerization, and combinations thereof using conventional reactors,
for example, gas phase reactors, loop reactors, stirred tank reactors, and batch reactors.

The polymer in the instant invention may be any polymer; for example, the polymer may be

any polyolefin. The polyolefin may be any homopolymer and/or copolymer of one or more olefins.

For example, the polyolefin may be a homopolymer of ethylene or a copolymer of ethylene with one
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Such .conventi onal ho ol rizati or
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polymeil piloppities enclitte it errepot linrieideo.alendityd ecdniedexa netl t4iave tdey, Imolecular
1-pentene. Referring to Fig. 1, polyner sanples are
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averageﬁ%&%@%&g{?}g gﬁ%ﬁbep&mﬁgg ()f §£M(ﬁ§culzrr?;r01ﬁggﬂ@|g§ra%ft£§h molecular group,
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nunber of each nonomer, degree of unsaturation, degree

transiti®f teRpBRGHE NEelhd Pbif, oBIIRE Wl R1dagotH  OkeaP&hacity, interfacial tension,
interfacial adhesion, refractive index, stress relaxation, sheer, conductivity, permeability,
diamagnetic susceptibility, thermal conductivity, any other quantifiable polymer property, or
combinations thereof. The polymer properties may be determined via any means capable of
determining a numerical value for such properties; for example, the means for determining such
polymer properties may include any analytical methods such as, but not limited to, nuclear magnetic
resonance, infrared spectroscopy, UV/visible spectroscopy, fluorescence spectroscopy, quantitative

hydrolysis, elemental analysis, chromatography, mass spectrometry, light scattering, osmometry,
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repeating units, nononer units or other subunits,
viscosity, glass transition tenperature, melting
cl oud .poi nt eat

clectrofireis recdRiger aidtnve HruFRh S ebR R Hkh L pdpnapgical methods
i ndex, stress relaxation, sheer, conductivity,

may be gapdrstadi iz £y autamaied §AEs 6T 3 0¥E™bt i bi lity, ther mal
conductivity, any other quantifiable polyner property,
Bubsequditly athe ermetdrenao meadived palyyeepropenpealb¢sase aetyredento a
determ ned via any nmeans capable of determ ning a

laboratdty iEbit@lonaddagehert systeh (PLIST) Wakh rhy beeat@rghutelr Bstem. The
neans for determ ning such pol yner properties may

one or ﬂl@l%lrﬂé%l%ul%H%OW é}drlfcﬁgr VHR&@RQ be ¥R redSintoHE 1AAK via an automated

[iTmted to ucl nagnetlc resonance i nfrared

device 01p a epcetrsroglz 2121% yc,bm ug’fﬁ f”lmzhctas eCtafleci S gclp ésle’e 1f
anal ysi s, chromatogya : ectr tr ht

polymeg Brappigks Rongamstrit E?Elég'é‘EPfPéiﬁfhﬁf wprever ey %Pr- The system may
quantitative gravinetric analysis, and the |ike. Such

further ati@awtrﬁmmmrm@%tomomat@m&@t@oﬁwr@am Igiscpmelene or more
devi ce or a person. Subsequently, these one or nore

measur¢tegs umeidprppdryiner Tipr @reendymynhpresvese cmia@e etasurtdpalymer properties,
| aboratory information managenent system ("LIMS"),

or the opbiafd il Yefe€t GHIY tHoQFTBIH & mSTh@Rured PR RARS PAl1iAPb&side of the
nmeasured pol yner property val ues nay be entered into

accepta%fgﬁ%ﬁe'\@laws ?ﬁﬁela\}ﬁﬁlfeqaﬁﬁg pgo%éfti thadbr @ ch%{ﬂ?l%ﬂ usi %he he one or more

er application then cks to see t he

hUOI‘ escence
€ ONc tOI' 1.’110 e measured

re nmeasure ertles i.s .configured t
measur%@ﬁmﬁrp?rawﬂ O Bl RS dter® FFﬁ‘éfstﬁé?Si“ﬂﬂ“
further provide recomendations to the operator
R@ HiARE fﬁd?l& thsene gymarg Jpg]cyfr}eé ArQPErtiss @regpempiiadyzed for outlier values,
nmeasur ed pol ynmer properties. The operator nay approve
which apnéefored me tlwsaraser residpgl optsede @irtbp &asibdy ramget dyalefined hereinbelow,
operator may reject only those one or nore neasured

accordip¢ @PAE FolRBvih@ktep aTiaUbbird@rpfauttietcagesph@bbeadhisvge by performing
that is, outlier values. The property nodel is

calculatféils &4 HAERRink 3 ROpdriieyARE sREuITBE Qutomatically approved or if the operator
should make the approval decision. First, the uncertainty bands in one or more polymer property
measurements are calculated via statistical methods or polymer property model input variations. The
uncertainty bands in one or more polymer property measurements, for example, may be calculated
by a sample standard deviation or using a polymer property model and input variation estimates.

The uncertainty bands of the one or more measured polymer properties, as used herein, refer to
lower limit and upper limit values defining the acceptable polymer property ranges. The standard

deviation of the polymer property measurement may be determined off-line from historical or other
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nmeasur ed pol ynmer properties to estimate pol yner
properties in a cyclic recursive fashion. Referring to
WO2@9/02)771 he one or nore pol ymer properties arBCT/h82008/071027
anal yzed for outlier values, which are defined as
those val ues residing outside of the feasibility
range, as defined hereinbeIOM/ according to the
.foll ow n eps... Iabor fault detections na
ety Bowth 65 S gt Aehs RS Effen Belyde model and
Perty val ues shoul d be autonatlcally approved or if
input V%rwb eopSERIBYCSs MoVEIH anBsItRIRE A3he mgalurerglynehpropgifysyalues and
t he uncertalnty bands in one or nore polyner property
sample trees boreamenmips:, ameodehmey useadgd prddactshalabsiaiorymenpiréroey besed on input
pol ymer property nodel input variations. The
variabldiieSutendnty TRNHDIEINs €A a05mBMEE Wikl (i Btinfiit @A Ithieyinput parameter
measurenents, for exanple, may be cal cul ated by a

uncertaﬁqﬁgp 'aﬁd %ﬁeﬁﬂfé@ﬁﬂn@qﬂ iRt i R1h e Qnd VeIl %o theARoriVBEy MERRRIIht.
and |nput varlatlon estlnates The uncertalnty

lrIll%e {Jazee dtf (hhélP onree ér}or% 80 r{/?nae§ 5rq%err%? [rn ugrbtg Qreerets 1mtated via a
values deflnln t he acce table ol roperty
polymey propgily mpgel. sTﬁw%ﬁeHala ffne 9 ﬂgqf %5 gpw@ity BleagesmgAts is

nmeasurenent nmay be determned off-line fromhistorica
estimateg} fop thedipe thabshe one aymest polyasr pieb¢rtyamesnrdmpgats gro @ptained.

recent history. The uncertainty estimates include
Feasibilitydahdsafiod polymet propeitableasureraentt aterestimated afor wedrhplasusing the

uncertainty in the neasured polynmer property val ues

augmendéinSMIP FeasibillB: bah@d foR parjiee ,pr(ﬂ)eff? ARlasirBYemts &M s€d herein, refer to
predi ct the | aboratory neasurenent based on i nput

lower 1ﬁéﬁ{ %ﬁ%@ef@lﬁﬁ%ﬁl@? Hét’fhm% Bfesphgggﬁ a[#o%sﬁ)ﬁg&lﬁﬂélrﬁ%e‘?ges based on the

esti mates

predlctl@lg%}ej)réit f o telkfgz?qltgﬁ drg%lgeflﬁlfn e&t al %ﬁ?h {?E)elpgft rgﬁra%?y, the lower limit

change of one or nore polyner property neasurenents

and uppgf hméts\taﬂlf?étoé @qu%sltahiydqay%qiefmeww i1¥8&e| Thepggual measured polymer
uncertainty of one or nore polymer property

propertige aswoampereddo ittwse dighrmat dobv fiensibilitg bandseortlnaits 4t itlee tome thersamples
nore pol ynmer property measurenents are obtai ned.

were take@Borhithd feyctbanmise hedsuRal poarierproetidsyardredlklateaoe iivdilidated based on
are estimted, for exanple, using the augnented node

the comfpeASInRflthd ﬂleg’ﬁl%ﬂﬁpdﬁﬁﬁelﬂﬁby&ﬁés B'tRPRIgh ¥indRAS HaGBR Y ﬁmlts The
as used herein, refer

validated and invalidated measured polymer property samples are marked as such, and they are
being used for controlling reactor conditions; thus, flagging unreliable polymer property
measurements before these measurements are acted upon, and facilitating appropriate reactor control
decision makings. The laboratory fault detection steps mentioned above may be repeated as
necessary. The comparison of the one or more polymer properties with the high and low feasibility
limits may be conducted via an automated device such as a computer or a person.

The feasibility range may be determined via
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lower limt and upper limt values defining the
physi cal | y possi bl e pol yner properties based on the
wee@dia7ron nodel . The feasibility range is fur€hEs2008/071027

descri bed hereinbel ow. Preferably, the lower limt and
upper limt values of the feasibility bands define a
narrow range. The actual neasured polynmer properties
are conpared to those hig ag%}IOM/feasibility bands
or limts at . the i afpl es re taken fromthe
react&@w'Tﬁ’1H§E§E?gﬁaﬁgiy'_iﬁﬁﬁoﬁ% ties are validated
or invalidat'ed Based on tHe conparison of the neasured
pol ymer properties to the high and low feasibility
limts. The palisda iinvaéd i dat ed measured pol ymer
pr operty, Sanples—dre IMdrked fas—uch, and they are
bei ng used for éontrolling reg%tor condi tions; thus,
flaggi ng unreliable polyner property neasurenents
hateiretht PeBencipasiartg pediliGioarnaluedt Bgatith@iic; ahifl the alternative, the
facilitating appropriate reactor control decision

feasible@ﬁ%d"i@%refgﬂaﬁlyl(ﬁ%ﬁ{e@rﬂa fault detection steps
nmenti oned above may be repeated as necessary. The
conpari son of the one or nor e pol ymer properties with
the high -apd_ @®asl py LEtyrligwgt s may be conduct ed
via anaut omat ed devi ce sufth as a conputer or a
person. The feasibility range may be deterni ned vi and
H gh wherein th Rroperty prediction value is
| ogar i hre e +ar +ahﬂheféﬁkeﬁﬁative, t he feasible range
is preferably determ ned via H gh =P+ - 2In(l- [/ )+
T ; wherein the polymer property prediction value is
woereirogappyimer gropgrisl pvdsestionry ajueoswnrs laghsthnggest  val ue
expected for the |ab value; x

and wherein

x,,., 1sthe lowest value expected for the lab value;

is the highest value expected for the lab value;

‘xHigh

f is the probability that the sample is part of the collection of samples;

o is the standard deviation of the lab measurement method;

X, is the model predicted bed average value;

T, is the amount of time uncertainty in the exact sample time; and

dx, . : :

p is the derivative of x, with respect to time.
!
' xk _ xk—l
The dp is preferably determined via ———"— ; wherein
! I —t

k represents the current time; and

k-1  represents the time one calculation interval previously.
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Hgh m e hi ghest val ue expected for the lab value; / is

the probability that the sanple is part of the
wa@leat7ron of sanples; s is the standard devi BET/U8200$/071027

the | ab neasurenent nethod; xp is the nodel predicted

bed average value; T is the anmount of time uncertainty

in the exact sanple tine; and dx P is the derivative

of X with respect to tine. dt dx x -xk-1 The --is

preferably determned via - --; whereindt t - t Kk

represents the current tinme; and k-1 represents (he

Ini the abipwatied. thel faasilitity rangs way bpdesoinpined yial 1.t he, (1 - delra), ; and

alternative, the feasibility range may be determ ned

Xrigh = ¥/ @‘F\)(Xk élaﬁcpg(vﬁlgrenfjﬁl L gfié}g;?%(gctw{;%fr %x%%(gle vindel ta)

iI's the no Icte aver age

vaI ue. Exanples The follow ng exanples illustrate the

present invention but areBxamplex ended to linit the

scope of the invention. The exanples of the instant

The &nlovamg ebenmristitlagtentd thatprasantehvealtloe bpodry met inmdped tot lymit the scope

measurenents are flagged before these neasurenments are
of the iR@&h&6h. UPRexabtplkss JTalKd iGkant invention demonstrate that unreliable polymer
property measurements are flagged before these measurements are acted upon; thus making
appropriate reactor control decision makings. Furthermore, these examples show that the instant

invention provides the means for detecting erroneous polymer property measurement values before

these values are used to manipulate reactor conditions.

Example 1

Example 1 is a comparative example, showing unreliable polymer property measurements
may cause the wrong action to be taken. In a gas phase polymerization of polypropylene, the instant
invention was utilized to flag unreliable polymer property measurements. The data recorded, as
shown in Fig. 3, shows that the operator ignored the warning from the laboratory fault detection
system; thus, approving the sample at “Time A.” This caused the hydrogen to propylene molar ratio
setpoint to be inappropriately lowered by the polymer property controller in response to a “bad”
reading. The result of this incorrect decision may be seen in the next laboratory sample, shown at

“Time B”, where the Melt Flow laboratory reading was apparently low.

Example 2

Example 2 is an inventive example, showing that unreliable polymer property measurements
are flagged before these measurements are acted upon; thus making appropriate reactor control

decision makings. In a gas phase polymerization of polypropylene, the instant invention was utilized
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appropriate reactor control decision makings.
Furthernore, these exanples show that the instant
WO pasen2da7an provi des the nmeans for detecting erPCHES088/071027
pol ymer property measurenent val ues before these
val ues are used to mani pul ate reactor conditions.
Exanple 1 Exanple 1 is a conparative exanpl e, shomﬁng

to flag @J}}r}%l% eg]‘%%l?lg E% ‘gé%er te%/nﬁsnﬁﬁgaia ag%géréecﬁm a)é S oavlvjr? ?n ig. 3 shows
pol ymeri zati on of pol ypropyl ene, the instant invention
that themgramr imadg ke gayrect (éf‘g:lslgqﬂ @t,aagqoege ﬁ@l 19lplﬁafm1?}¢ @b eTlW C” in agreement
neasurenents. The data recorded, as shown in Fig. 3,
with thesteomsmiehddtiontd tieplebatiory fagh@iewtiom &y Steam; rihumg a‘fcriéinngtaneocess
| aboratory fault detection system thus, approving the
disruptisanpl e at "Time A " This caused the hydrogen to
propyl ene nolar ratio setpoint to be inappropriately
| owered by the poI% propertﬁ controller in response
e Bresqid irvepdeimay be vakodied in ethef fopmp withpetglepaiging from the spirit and
deci sion may be seen in the next |aboratory sanpl e,
the esseahalvattridtite’s Themeof Bind, wdverdinglierefMe¢rice Bhand babwdatothy appended claims,
readi ng was apparently low. Exanple 2 Exanple 2 is an
rather thatM8 fiid foec @k ipkéificgtdnhd@dichahg thekedgeaslie: pOEMIBRAL
property neasurenents are flagged before these
neasurenents are acted upon; thus making appropriate
reactor control decision makings. In a gas phase
pol ymeri zati on of pol ypropyl ene, the instant invention
was utilizedto flag unreliable polyner property
neasurenents. The data recorded, as shown in Fig. 3,
shows that the operator made the correct decision not
approve the lab sanple at "Tine C' in agreenent with
the recommendation of the |aboratory fault detection
system thus, avoiding a process disruption. The
present invention may be enbodied in other forns
wi t hout departing fromthe spirit and the essentia
attri butes thereof, and, accordingly, reference shoul d
be made to the appended cl ai ns,

— 14 —



rather than to the foregoing specification, as
i ndicating the scope of the invention.WE CLAIM 1. A
Woreaobo2h7fDr i nprovi ng the prediction of pol ynePCI/US2008/071027

properties conprising the steps of: providing a

pol ynmer; providing a prediction nodel; utilizing said

predi ction nodel to define an average pol yner property

predi ction value, determ ning a feasible range;

nmeasuri ng one or nore properties of said polyner;
VVE(I&%P%rnining whet her said one or nore neasured pol yner

properties are within said feasible range; validating

$ai d OGrreetbed fyriepravatauthe gradadtipnef pplyoise prapedics fowaiiging the steps of:

one or nore mneasured polyner properties fall within

t he fpasidihga palgger;or invalidating said one or nore

nmeasured pol yner properties if said one or nore

neasugﬁgﬂﬁgiyﬁﬁﬂkﬂbﬁgﬁﬁ@hes fall outside of the

feasi bl e range; optionally updating said prediction

ror e PIERERA BRARAEA AIEHOE e bRl RSt BOR prediction

pol ymer, properties. 2. The nethod for inproving the

predi &4PSn of pol ymer properties according to Claim 1,

wherei n said average pol ynmer property prediction val ue

i s xpdetermininge feastible 82267 i nprovi ng t he prediction of

pol ymer properties according to Claim?2, wherein said

f easi bleesuriaggee s mbet propemedoiviaalydywen sai d pol yner

property prediction value is logarithm c, and wherein

determining whether said one or more measured polymer properties are within said

feasible range;

validating said one or more measured polymer properties if said one or more
measured polymer properties fall within the feasible range or invalidating said one or more
measured polymer properties if said one or more measured polymer properties fall outside of
the feasible range;

optionally updating said prediction model;

repeating said previous steps at least one or more times; and

thereby improving the prediction of polymer properties.

2. The method for improving the prediction of polymer properties according to Claim 1,

wherein said average polymer property prediction value is x,, .

3. The method for improving the prediction of polymer properties according to Claim 2,

wherein said feasible range is determined via
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xLow i s the | owest val ue expected for the |ab val ue; x

Hgh s m e highest val ue expected for the [ab value; /
WO 20004020702 obabi lity that the sanple is part ofP€NES2008/071027

collection of sanples; s is the standard devi ati on of

the | ab neasurenent nethod; xp is the nodel predicted

bed average value; T is the anount of tine uncertainty

in the exact, sanple tinme; and dx P is the derivate of

X Wwth res t oo 4ax;|' t hod for inproving

the predi c‘?fi gn AR g?;g 5 according to

Caim2, wherei n" sai d feasi bI e range is determ ned via

LO = p - sV- 21n(|-/)- - r B, and dt dx Hgh = P +

- 2Iln(l- 1) o T in @éagi d pol ymer property

pr edi écthﬂxvaﬂlve— s 2Aeld- f mihc, and wherein xLow

is the | owest vatue expect ed r the I ab val ue; xHgh s

m e hi ghest val ue expected for the Iab value;/ is the

p ][ obabﬁhli;ﬂetrysaﬁmpdlymhﬁp@p&w predtipariluefs Ibfithid, @ed ivberein

of sanpl es;

X,,., 1sthe lowest value expected for the lab value;
Xy 18 the highest value expected for the lab value;

f is the probability that the sample is part of the collection of samples;

o is the standard deviation of the lab measurement method;
X, is the model predicted bed average value;
T, is the amount of time uncertainty in the exact sample time; and
dx, . ) .
7 is the derivate of x, with respect to time.
4. The method for improving the prediction of polymer properties according to Claim 2,

wherein said feasible range is determined via

d.
X, =Xp —0y=2In(l— f)- ;tp T, ; and

dx,
Xpign = Xp + o-2In(l- f)+ . T,
wherein said polymer property prediction value is non-logarithmic, and wherein

X,,., 1sthe lowest value expected for the lab value;

Xn

igh

is the highest value expected for the lab value;
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S is the standard deviation of the |ab measurenent

nmet hod; xp is the nodel predicted bed average val ue;
waewonm2a7ne anount of tine uncertainty in the er@DUS2008/071027

sanple time; and dx P . is the derivative of x with

respect to tinme. dt 5. The nethod for inproving the

prediction of polyner properties according either to

g)e(t )ed;pﬁ néﬁlSl}}lgpm?%iﬁfyo%&% Iﬁa?n]ép 18%12&{ oefJ LFe RoaILectlon ofS samples;

represents the current tine; and k-1 represents the

ti me one caltbabtatdanthdevidtemva]thplabwnasskementtmethbe;

met hod for inproving the prediction of polyner
propent i es;are ModéNGedifie&bd Meta emﬁfee' n said feasible
range f's determ ned via xLow =xP{l- délta)u ; and xH
gh =xp (I +delta) ; wherein xp is the nodel predicted
bed aver ags thapmeuntpf timepuicqitgintya theorxastsamprm thagi ang

i mproved pol yner property prediction capabilities
conpriging: at |east one polynerization reactor; an
aut omat-ed preeldatvadne obdelwittnespest fodtiméreasuri ng one or
nmore p® yner properties;

5. The method for improving the prediction of polymer properties according either to
xb—xk
p—kp_l ; wherein
dl‘ -t
k represents the current time; and

k-1  represents the time one calculation interval previously.

6. The method for improving the prediction of polymer properties according to Claim 2,

wherein said feasible range is determined via x,,, = x,(1—delta) ; and Xpiign = Xp (1+ delra); wherein

x, 1s the model predicted bed average value.

7. A polymerization system having improved polymer property prediction capabilities
comprising:
at least one polymerization reactor;
an automated prediction model;
means for measuring one or more polymer properties;

means for detecting one or more erroneous measured polymer properties; and
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means for detecting one or nore erroneous neasured

pol ynmer properties; andneans for updating said
waedoonen7erl predi cati on nodel. 8. The pol yneri zB€T/082008/071027

system havi ng i nproved pol yner property prediction

capabilities according to Claim?7, wherein said nmeans

for measuring one or nore polyner properties is an

aut onat ed rlzatlon yst em havi ng
b OB YR S R G B |11 od
according to Claim?7, wherein said neans for detecting

one or nore erroneous neasured polynmer properties is

an autonat ed device. 10. The polynerization system

Ravi ndhé¢ ppyowadatpal system havoygempyoverd @dlyoter groperty prediction capabilities
capabilities according to Claim7, wherein said nmeans

accordih®to CRAAY]| WhersRl icomt QB EHe PuEHE 68¢ bOMORIBYMéSpraferties is an
aut omat ed device. 11. The pol ynerizati on system havi ng

automaleAREGN¥ED pol ymer property prediction capabilities
according to Claim?7, wherein said automated

predi cati on nodel is a conputer node

9. The polymerization system having improved polymer property prediction capabilities
according to Claim 7, wherein said means for detecting one or more erroneous measured polymer

properties is an automated device.
10. The polymerization system having improved polymer property prediction capabilities
according to Claim 7, wherein said means for updating said automated predication model is an

automated device.

11. The polymerization system having improved polymer property prediction capabilities

according to Claim 7, wherein said automated predication model is a computer model.
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