WD 2008/ 021774 PCT1US2007/ 075240 VACUUM PONERED ADDI TI ON SYSTEM Field of
the I nvention [0001] Enbodi nents of the invention generally relate to a
fluid catalytic cracking system and nore specifically to an addition
system sui t sein a fluid catalytic cracking s i ption
of the Rel a@?ﬁﬁé’@ﬁ?@ooz] Figure 1 is a sinplified sche%ﬁlgﬁg?@%ﬁ
conventional fluid catalytic cracking system 130. The fluid catal ytic
cracki ng system 130 generally includes a fluid catalytic cracking (FCC)
unit 110 coupled to a ogA@LYIM POWERED ADDITIONCSYSTER r ol eum feed stock
source 104, an exhaust system 114 and a distillation system 116. One or
nore catalysts fromthe catalyst injection system 100 and petrol eum from
the petroleum feed stock source 104 are delivered to the FCC unit 110. The
petrol eum and, catalysts are reacted in the FCC unit 110 to produce a vapor
that is coll Eﬁlﬂ&fﬁgﬂl@@ﬁpﬁ ed into various petrochemical products in the
distillation system 116. The exhaust system 114 is coupled to the FCC unit
110 and is abl®idd t Ersbedimentsaptithe inventiengeppealiyxelaieited diyid patghtiet s of
the fluid cr ' F gz ' rat or
150 and a r eQbsH R g nHESheclibBny i et Aubio by bBR UOfhIE SRS
cracki ng r eaatfiu@hcatblytiherackiarsysterm f eed st ock and delivers the cracked
product in vapor formto the distillation system 116. Spent catalyst from
the cracking reaction is transferred fromthe reactor 152 to the

regener at or palcriba6R of ike RRlatbdHArt! S rej uvenated by renoving coke and
other materials. The rejuvenated catalyst is reintroduced into the reactor

152 to conti 92} he gdatrel kisracsimplilier seherpatioss of gyeqsvertienal fiuid sataivtie
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offfuent ot abieRRbRSe Fo61AY SLECeRHE SRBRIRTIRRPI gpnttalBikdes 1
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and the reacb@& fSEg{réﬁEmcé?eé{]fg?&i APYCE iﬁ‘i'sggt%’%a“fgﬁyﬁﬁm uﬁ%s and; @i
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100 and petroleum from the petroleum feed stock source 104 are delivered to

the FCC unit 110. The petroleum and catalysts are reacted in the FCC unit 110
to produce a vapor that is collected and separated into various petrochemical
products in the distillation system 116. The exhaust system 114 is coupled to
the FCC unit 110 and is adapted to control and/or monitor the exhausted by-
products of the fluid cracking process.

[0003] The FCC unit 110 includes a regenerator 150 and a reactor 152.
The reactor 152 primarily houses the catalytic cracking reaction of the
petroleum feed stock and delivers the cracked product in vapor form to the
distillation system 116. Spent catalyst from the cracking reaction is transferred
from the reactor 152 to the regenerator 150 where the catalyst is rejuvenated by
removing coke and other materials. The rejuvenated catalyst is reintroduced
into the reactor 152 to continue the petroleum cracking process. By-products
from the catalyst rejuvenation are exhausted from the regenerator 150 through
an effluent stack of the exhaust system 114.

[0004] The catalyst injection system 100 maintains a continuous or semi-
continuous addition of fresh catalyst to the catalyst inventory circulating
between the regenerator 150 and the reactor 152. The catalyst injection system

100 includes a main catalyst source 102 and one or more additive sources 106.



The main catal yst source 102 and the additive source 106 are coupled to the
FCC unit 110 by a process line 122. A fluid source, such as a blower or air
conpressor 106, is coupled to the process line 122 and provides pressurized

fluid, such_as air, that is utilized to carry the variou atal ysts
fromthe s&iﬁ’r@%”é"ziﬁi, 106 through the process line 122 g%ﬁﬂ%%oe/gﬁg FCC

unit 110. [0005] One or nore controllers 120 is/are utilized to control the
anounts of catalysts and additives utilized in the FCC unit 110. Typically,

different addjlt.i | t < N 0,40 ratio
of product tjlaésﬁ‘?g@c%é\?é&séﬁg&%gﬁ ?\’g %}&sﬁal %’%ﬂéélgé%gr%%ﬂ% %Jpgegd IOP@F
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typically housed in an eXﬁ{iOSI on- proof enclosure to t[%r event spark ignition

of gases whi spureep 108t 108 thipugh the rrecess lingel 22and intsy theFGRaNitdde) osure in a
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readi |y avail abl e. . eqyer S ntional, iniection systens are
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met hod i s cunbersone for refiners, as an enpty catalyst injection systemis
not al ways a@RFIPaWIEdN BRRIrAIPIEM Presassig eRvEeRINEB may be tenporarily
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storage vessel at the refinery must be continually monitored to ensure an
adequate amount of catalyst is readily available. Moreover, as conventional
injection systems are hard-mounted to the FCC unit, refiners have little flexibility
for expanding the number of catalysts that may be injected. For example, if a
new catalyst is to be utilized, one injection system must be emptied of catalyst
currently staged for delivery to the FCC unit in a storage vessel to facilitate
switching to the new catalyst. Thus, conventional addition systems provide little
inventory control or flexibility for adding and/or changing catalysts.

[0007] Furthermore, refiners may periodically replenish fines in the FCC
unit using an emptied catalyst injection system presently coupled to the FCC
unit to replenish the concentration of fines in the system with new (e.g., unused)
fines provided by a catalyst vendor. This method is cumbersome for refiners, as
an empty catalyst injection system is not always available, and the process
operation may be temporarily disoptimized while fines instead of catalyst are in
the injection system.

[0008] Since the types of catalysts utilized and concentration of fines

directly effect process stability of the FCC unit, conventional addition systems
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directly effect process stability of the FCC unit, conventional addition
systens 2 WO 2008/021774 PCT/ US2007/ 075240 may not be able to naintain the
FCC unit at its optinmal operating limts. As the FCCunit is a najor profit
center in nost refineries, a great deal of tine and investnent is nade by
refineries wo00pbi7es t hat the FCC unit is always operat img/ueaionRto its
operating limts, thereby maxim zing profitability. Anything that forces

the operation of the FCC unit away fromthese limts reduces profitability
to the detrinment of the refiner. Thus, it would be highly desirable to

st abi | i ze t hmafF@Ot bembleatd mairtgindhe FGGhynit Abits oplimalenesating buitat Asthef

catal yst w thj . F ' . Al I Nie:NQ.: ' anc f
catalyst in ‘lt_agg {L’Elﬁnsu%?[)_gfa t%ﬁg]g#ﬁ%ﬁgf@%% %;f'ﬁgrr'%]ieasgg&ﬁergg l g&'m%ng?é)mroved
addi tion syshesstmeRtidvihRe OF rdfifferiebMicbinsiodl thaGhe FCAuaitiii diways epgratiag us, a
method Tor SRS eaRer D s GEERY AT B0 B AT it SHBBR ment
an addi tion g ofthe EEE Wiittawd)Cirotd @Resclirh RO tetURBE préfithbiligtto ReICt or

and a sensor. The eductor is coupled'to an outlet of the container. The
sensor is cod#étrigentaf the r@énect Thusnit wowd be highle deairable 4p stabilize the GG he
container th g L i : ' .he flow
Chrough t he Garavet BY aREUTIP e chntlss BN ARRIE B I8 FoCA e o
control | er pihoginsistainingtie dynasiigbalanteof catglykEihithg F&C agitr ati onal state of

the valve. ] I'n,anqgt her, enbodi nent, an FCC system having addition
systemis péog\%ﬁed. q-?ﬁéec%ﬁ'@@“wgﬂseﬁf‘ﬁﬁ %Qf(?é’s'”'ﬁ’ﬁo qn syg!tqrﬁr st educt or
and a sensor. The FCC unit has a reactor and a regenerator. The first

eductor has a material outlet coupled to the FCC unit. The sensor is
configured tSUNMMABY QF Rkt INVENTIOMt eri al di spensed to the FCC unit through

A control | er19028Eo s PERRC e Bls. 35 Jhid) el kg RHEE) ISt S
control si gnadvifigoan ragiditioatapparatos,ogret atmethed forstdalirey whteriabtosah VFEC pRIO12] |1 n
yot another SEOSSIER! n B e Alet Y5tk syibeh B A Ec fiGhgtaz T
a container, a first eductor and a sensor. The eductor is coupled to an outlet of
the container. The sensor is configured to detect a metric of material dispensed
from the container through the eductor. A valve is provided for controlling the
flow through the eductor. A controller is coupled to the sensor and valve. The
controller provides a control signal for regulating an operational state of the
valve. '
[0011] In another embodiment, an FCC system having addition system is
provided. The FCC system includes an FCC unit, a first eductor and a sensor.
The FCC unit has a reactor and a regenerator. The first eductor has a material
outlet coupled to the FCC unit. The sensor is configured to detect a metric of
material dispensed to the FCC unit through the eductor. A valve is provided for
controlling flow through the eductor. A controller is coupled to the sensor and
valve. The controller provides a control signal for regulating an operational
state of the valve.
[0012] In yet another embodiment, an addition system for an FCC unit
includes a first container having a vent port, a fill port and an outlet, a second
container having a vent port, a fill port and an outlet, a first eductor coupled to
the outlet of the container, a first sensor configured to detect a metric of material

dispensed through the eductor from the first container, a second sensor
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contai ner having a vent port, a fill port and an outlet, a first eductor
coupled to the outlet of the container, a first sensor configured to detect
a netric of material dispensed through the eductor fromthe first

contai ner, a second sensor 3 WO 2008/021774 PCT/ U52007/ 075240 configured
to detect awoebesieid material di spensed fromthe secondecmudomes24o a val ve
controlling flow through the eductor fromat |east one of the containers,
and a controller coupled to the first sensor and valve, the controller
configured to provide a control signal for regulating an operational state
of the val vecorjfigots] tol detgetta meticefmatetialdispansed dronFthe sseondeohtainaiga

addi tion syst Lnecl ude upi t ' (o) ator, a
plurality ofV%‘g]%vcoBﬁ%IE@%?Q%@E@hs&‘ea?&f%%@?mﬁn%tqgg%tcénoefgﬂg\eel écgqgmrgra erial

i nl et coupl eghd a cdintlof@stouplettothet firet s@soelandaatiehtive bgnteollericonfiguredut | et
coupled to the FCC unit, ?,se(}sor configured to d teagete g rre}a&iec of materi al
di spensed t olRIeViged cantiol sighaligy reauiating AnQRsratiopal siale othRvalet i ng 1 ow
through the g@ajor. 1R06t Anoth@NémBbaifient UHPFEE dy2tdrh BasPRSRIditRAcGysRinye, the
controller providing a control signal for regulating an operational state
of the val veincludes4n FEG enitdiinga wapiediansna regeneratasd ai ploraliie of favwvi di ng

Chrough an. OsqepisVRegelnarbed ot oty R Héia TR sl 2,
din;pg_nsed f r ome dgnzv?ssabd%ﬁd ba@ihgtahm]adﬁwt@melt:[oﬁﬂﬁxléh_ fonthest rCC amztéle_rd_

enpodi nent, a nethod_for addi,ng naterla 0 an, unit, 1 nclu rovidin
a plurality $RNSQEsLoBfigured; Wt Q?'%@H aa?’efrw{)maé?rr'ﬁis PRENSed Wrﬁ?sggg ﬁBﬁpl ed '? 0
a sel ection gySidHMth@ iRt %A t\)&ﬁ/es%hﬁﬁélii R HRIBUGA tHeeleRBEloy,Shid cauUP! e

one of the plurality of vessels to the FCC unit, and activating an eductor
to pul | nmat eeordrolier eavplad tocthecsansov @pdevalves rtba gioninedere prayiding @ocame! FCC

unit. [0016]_; I r | d for adding material to an
FCC wunit i n%'bﬂﬂgé'l 'lsegf"gd?:iﬁ &\E/Ag'lo %E%}Eogiai‘%ko%@hg%%r e of a plurality of
vessel s i jooddhed &t yet another @imbasirhent) @ methosluinelutes grevidingreovessetiuct or s,

transferring additives fromthe, sel ected vessel .or vessels. tqg the FCC
t hr ough thgc‘ﬂ'ﬁ%’r‘m romatenal yngdes low,gressyre, MAYIRg tZ?ﬁ @ﬁ&ﬁﬂ?ﬁ BoughRR i ves

transferred gductor to the FCC unit, and determining an amount of material dispensed from
the vessel through the eductor.
[0015] In still another embodiment, a method for adding material to an FCC
unit includes providing a plurality of vessels maintained at low or atmospheric
pressure coupled to a selection system, actuating the selection system to
selectively couple one of the plurality of vessels to the FCC unit, and activating
an eductor to pull material from the selected vessel through the eductor to the
FCC unit.
[0016] In still another embodiment, a method for adding material to an FCC
unit includes selectively coupling one or more of a plurality of vessels
maintained at or near atmospheric pressure to one or more eductors,
transferring additives from the  selected vessel or vessels to the FCC through
the one or more eductors, and determining an amount of additives transferred
by a change in weight of the vessel.

DESCRIPTION OF THE DRAWINGS
[0017] So that the manner in which the above recited features of the
present invention are attained and can be understood in detail, a more

particular description of the invention, briefly summarized above, may be had by
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by a change in weight of the vessel. DESCRI PTION OF THE DRAW NGS [ 0017] So
that the manner in which the above recited features of the present

i nvention are attained and can be understood in detail, a nore particular
description of the invention, briefly summari zed above, nmay be had by 4 WO
2008/ 021774weCniddB2007/ 075240 reference to the enbodi mertBUSterEsdio whi ch

are illustrated in the appended drawings. It is to be noted, however, that
t he appended drawings illustrate only typical enbodinments of this invention
and are therefore not to be considered limting of its scope, for the

i nventi on mayefadnce tbahet drabodimentd yherbbewhicheareeiftostthted ninsthe| fipddedi gure 1

Is a sinplified.schematic view,of a conyentional fl uyi cat ' acki ng
(FOO “syet enfianiamyt Bith hendiechodereloitel et dandiet e G usiiefs S

addi tion sysipisal BmtReiiREstasTanY inletith 8AY Aé TReYefdrt ridiao e 6emdidérayent i on
suitable for 'use wth an FCC system [0020] Figure 3 is an enlarged parti al
el evation of ligitpet eloiis s@é?@PﬁoFPfo{hed'"V@ﬂ P daay, &gl to othercequrlly: eREtNG st em of
Figure 2; [ngdﬁémées 4A-B are schematic diagrans of alternative

enbodi ments of a transfer controller that may be utilized in the injection
system of Fi [N8]2; HigOR2] i5i gusimplfied sshematit i iéw dofs aheonmentionrlaisidm of

anot her enboditrrEPt of . an(g%clﬁl: ti n systemin accordance with the present
i nvention suf?'g "é?f%k_"@s i VRN Fcc system [0023] Figure 6 is a _
sinplified spoaeRt i c Figwerai £simpliviedaichemase ididm difarnaddiish sysemdyst em in
accordance wth the present invention suitable for use wth an FCC system
[0024] Fi gur Becordanseawith onaambodigestakihatnresent doyentign suitable dpruss with
enbodi nent s Qﬁgb'@gﬂt&h' controllers for the addition systemof Figure 6; and
[ 0025] Figure I's™a Sihplified schematic diagram of another enbodi ment of
an addition poR0Em i Figwred® dmaoeeniangedt estiglr edeationi ofvartiatiom sedticabdleaf or use
with an FCC gt\()?atgeen?/essel of the addition system of Figure 2;

[0021] Figures 4A-B are schematic diagrams of alternative embodiments of

a transfer controller that may be utilized in the injection systém of Figure 2;

[0022] Figure 5 is a simplified schematic diagram of another embodiment

of an addition system in accordance with the present invention suitable for use

with an FCC system;

[0023] Figure 6 is a simplified schematic diagram of another embodiment

of an addition system in accordance with the present invention suitable for use

with an FCC system;

[0024] Figures 7A-B are simplified schematic diagrams of alternative

embodiments of transfer controllers for the addition system of Figure 6; and

[0025] Figure 8 is a simplified schematic diagram of another embodiment

of an addition system in accordance with the present invention suitable for use

with an FCC system.

[0026] To facilitate understanding, identical reference numerais have been

used, wherever possible, to designate identical elements that are common to

the figures. It is contemplated that features from any one embodiment may be

beneficially incorporated in other embodiments without additional recitation.

DETAILED DESCRIPTION
[0027] The invention generally provides an addition system suitable for use
in a fluid catalytic cracking (FCC) system and a method of using the same.
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[0026] To facilitate understanding, identical reference nunerals have been
used, wherever possible, to designate identical elenents that are common to
the figures. It is contenplated that features from any one enbodi nent may be
beneficially incorporated in other enbodi nents w thout additional

recitati on.woReBAblzED DESCRI PTI ON [ 0027] The inventi on gemarsabd7yraovi des an
addition systemsuitable for use in a fluid catalytic cracking (FCC) system
and a nethod of using the sane. 5 WO 2008/021774 PCT/ 11S2007/ 075240

Enbodi ments of the addition systemnay be utilized to inject one or nore
addi tives i nEmbadintetis whithe dduditiaddysterme mayape hdilized 4o ylejept oatabdrysiore

additives or fipes. cat sts,..are utiliz et cracki ng
reacti on, ot?fg{"é"eFompocaﬂt&ggelﬂﬂte g{‘étaﬂ%ﬂi‘,{?f'dﬁ Ao Pe pﬁﬁgﬂ@ CafﬁXMSF @Iag'tt ¥t s to

control em Séﬂd?&sﬂne'%OVSorﬁé(@%h@,ts SRNRiligsdtdrivehalcyadiindifeactién, | ctesrs tone  of
Y-Zeolite containing catal ZSM 5 cont ai ni ng catal yst, NOx reduct I on

catal yst andcontse! r@@h@ﬁ‘i”@H"Ol’té}falPWPCt amleg ottererte. C%Mn@’&&é@%i y Fof he
brovi di ng ¢+ r2Erie, sbid Eamhidie LBY R ard 1, BELELHS! of DA LoRleiify 1E 1
of catal yst d:a;ta:lgst SV S| eantairingreatadysti diQxpteidootiarocatiatyst apdrSﬁx cadustion he FCC

oY acking. sy<ttavSa5oRa e Avaeinn et vaniostried st iBRM! or 1 ne

present i nvebicatalyst eentdnyidlorcpivith providifg ek tetitiep With @moréasb ety liy
includes a fluid catalytic _cracking (FCC) unit 110 coupled to the addition

system 200, Seledtig amepn vayiaty of %ﬂ')’Stathﬂ’i%t\le dittle; o5 ngh @istuption ioither 106.
One or nore g{ hgrmggg maddi tion system 200 and petrol eum fromthe
petrol eumfe source ﬁ are delivered to the FCC unit 110. The

pet r ol eum anj@028} aI yEingeé is azimplifisdschehmtic 0Catvid catalytic orgokingsyetem vapor

that is coll d.and separated tqQ va us ucts.in the
distillati on& 'ﬁg?ﬁ%ep’[ Tnt-ﬁi@nr_ﬁgplm ﬁ)%g %)H(ﬂ Bre§ tg é P&t or and
a reactor, aph&kRwN cafhlyttch@ra%ktng ?Jj@eﬂheast)OgerWraeraindluddéOuSmﬁdté’aQalyﬂd alytic
cracki ng reactlon of the etrol eum feed stock source and deljvers the

cracked prodeiaeking (F&6dr unib P eounied terite | additiary sysieay éRP.1 efeedpenek
catalyst froggfie164 af lisher PR AdPA chitroller 106. One or more catalysts from the

addition system 200 and petroleum from the petroleum feed stock source 104
are delivered to the FCC unit 110. The petroleum and catalyst are reacted in
the FCC unit 110 to produce a vapor that is collected and separated to various
petrochemical products in the distillation system 1186.

[0029] The FCC unit 110 includes a regenerator and a reactor, as known in
the art. The reactor primarily houses the catalytic cracking reaction of the
petroleum feed stock source and delivers the cracked product in vapor form to
the distillation system 116. Spent catalyst from the cracking reaction is
transferred from the reactor to the regenerator, where the catalyst is
rejuvenated by removing coke and other materials. The rejuvenated catalyst is
reintroduced into the reactor to continue the petroleum cracking process. By-
products from the catalyst rejuvenation process are exhausted from the
regenerator through an effluent stack.

[0030] The injection system 200 maintains a semi-continuous addition of
fresh catalyst to the catalyst inventory circulating in the FCC unit 110. The
addition system 200 includes a container 202, a sensor 204 and a transfer
controller 208. The sensor 204 and the transfer controlier 208 are coupled to



transferred fromthe reactor to the regenerator, where the catalyst is
rejuvenated by renoving coke and other nmaterials. The rejuvenated catal yst
is reintroduced into the reactor to continue the petrol eum cracki ng

process. By- products fromthe catal yst rejuvenati on process are exhausted
fromthe rwgemsrat’as through an effluent stack. [0030] Ptiteus20f7@c24®0n system
200 mai ntains a sem -continuous addition of fresh catalyst to the catal yst
inventory circulating in the FCC unit 110. The addition system 200 incl udes
a container 202, a sensor 204 and a transfer controller 208. The sensor 204
and t he tr antheesontrolien 206 so ttedidhedelicoypf edditives & We FOOSLGIR1T04nay be

PCT/ 1 1 S2007/ 075 40, the controller 206 so that the delivery of additives to

the FCC unit'™ t%y be regulated. [0031] The sensor 204 provides a netric
i ndi cative O[foosm] anpUhk s@hssre;_tcai mtndebraaﬁafrerﬁmdatfmdnmn@mtabaw}ysz02 t_o
the FCC unit 110 through the transfer contral nmetric ma |n

the form of ﬂrwrred/énomr@%ﬁen@mﬁé%to thngerk‘QHﬂ 1(9 thrﬂléglgéfpgér,angf@
provide a éﬁt&ué.négéatvh}é%efnctJﬂsyw%' Althe Q6mb 1 levaflidiirk€ Bridfort g @ont al ner

202. Sequent | ormation may be utilized to term ne t anmount
of additivesFoh @q@mpée,dhe isensar2d4cvay arcweje 2 0metrig indicative hktheomeighli ofdipe , t he

Fensor 200 s i RorBht 0b SehBhd o o BT GRS, L

metric indi cadtenginef thehamatet tde@cﬁilmsdiQFelﬁévthﬁ@hw dhe heosrain@B 20gnnéet i ng
the container 202 to the transfer control 208 OOSZJc I n the enbodi nent

depicted in mQjmree@bOtimerge%ﬁem 104 gayepigiide aenet ingicative ©b the
| nf o MALT On J@iGA d&lhﬁee T WY Bhedig 2621 AN hdothbF Bnitelimés, the sensor

204 and is ut| rmne a netric indicative
of the wei ghsensbr ea&anqysprovidmesmetrlcanmmwwﬁ thetavditvestrassing thoighThe

one-of wei gHtoRA% T GENGh i SR AR B Tan PR sdfu L 20 O 28, 7

depicted in [BOGH{G 21n e ereibeditnepit atafmfem irFigdirer2, theREASGH 20 isheweight ai ner
202 t hereon. &urallty of load cells 234 are di sgosed bet ween the base

232 of the SBR3IBFINGELVIGR Ipfrmslian regardingdhe weight ghtheceqntainer is obtained
by the sensor 204 and is utilized by the controller 206 to determine a metric

indicative of the weight of catalyst, fines or additive in the container 202. The
catalyst or fines dispensed from the container may be determined by at least
one of weight gain or weight loss computation.

[0033] The sensor 204 depicted in Figure 2 includes a platform 230 for
supporting the container 202 thereon. A plurality of load cells 234 are disposed
between the base 232 of the sensor 204 and the platform 230. The load cells
234 are coupled to the controller 206 so that an accurate measurement of the
weight of the container 202 (and thereby the amount of catalyst, additive or
fines disposed therein) may be readily obtained.

[0034] The base 232 is generally supported on a surface 240. The surface
240 may be a concert slab or other foundation. It is also contemplated that the
base may be another suitable surface or structure.

[0035] The container 202 generally includes a storage vessel 210 having a
fill port 212, an outlet port 214 and an optional vent port 226. The vessel 210
may be permanently affixed to the sensor 204 or removably disposed thereon.
In the embodiment depicted in Figure 2, the storage vessel 210 is removably
disposed on the sensor 204.



234 are coupled to the controller 206 so that an accurate neasurenent of the
wei ght of the container 202 (and thereby the anmount of catalyst, additive or
fines disposed therein) may be readily obtained. [0034] The base 232 is
general ly supported on a surface 240. The surface 240 may be a concert slab
or ot her fowodeésiamalt is also contenplated that the basgussey/besmnot her
sui tabl e surface or structure. [0035] The contai ner 202 generally includes a
storage vessel 210 having a fill port 212, an outlet port 214 and an
optional vent port 226. The vessel 210 nmmy be permanently affixed to the
sensor 204 o[ooaenmvamme storsygesesssth2t@oray beé filled evithndataly stedeliveegi totted i n

Figure 2 or age ,vessel 210 i osed on the ensgr 204. 7
VO 2008/ 0217%5‘ %ﬁbﬁﬁ%‘f@'ﬁﬁbor ﬁ@o%@ja%h‘@é@?géﬁg@%)’e%‘é‘élbeﬁé ?ﬁﬁe
filled with E@ﬁtair&é?tsu@ﬁHsVaefo@éi LEC] faéimatefrasvéméut ofh@RErAGE vessdl @il 0gheOr the
storage vessel 210 may al so be a ship &s’éﬁ“@lcom ai ner, such as a tote. To

facilitate neipeaasyesse! may inpludenlifepeia ooupling a ift thesete. Vibesdoragay
| ncl ude i ftv@é@e?trﬁ%yz%ﬁgﬁrgartlﬁ@u?hiu@g I% L 5{8% tgﬁr#fléhﬁ?ﬁérﬁré‘f@ of Resel may

alternatively inclu storage
vessel 210 fsmmgdwees,ﬁehQﬂOrfmrﬁSﬂe tpdatﬁurmvﬂ@[btcs peavade epa¢d1&)rdhelcaxtleppott 214

d i at dui t d.th mb he, | 218
may be conti B4 B0 A5 GRBAFBNGHS FaREGeLElpi i ofp GBAIPL K PHE & Perpval
and repl acefrit b®cohfigured %ag@eN@aﬁ@Ifor&l& Qfllftt tﬂ@cmt@tédnnmea%%@fal bh@ sensor
204. [0037] The fi Inlngort I s general %lel sposed on or near the top of

the st or agerapiassaie theTﬂ@fa@GtWeé{Sek?dlotOfi !aéfog@@é*%frﬂ}e #6204 at or
th 216 t h
e e’ "Soigam 210 0 Wpoestele G APASTANOTHN 18V B oo P

gravity to thteragﬂ Vedsel o0t el oufldtepdab i éris Yeberadly disposed atudzrsm@artthal I y

Fabr | cat oa PO ehek BF) ass8Co b oot e 1 v hVEATHBRECTasm: v Tk oyt

or fines. | na@fifvediopbdeRiTh thé BRragd WRBE2VEaRLHirebléd bf ghaiyité sedutfetom

metal. In another enbodi nent, the storage vessel 210 Is fabricated froma
wood or pl asPPR Zﬂﬁoa'lﬁ@tbot@mmg@ay have a substantially conical or mverted pyramid
shape.

[0038] The storage vessel 210 may be fabricated from any material
suitable for holding and/or shipping catalyst or fines. In one embodiment, the
storage vessel 210 is fabricated from metal. In another embodiment, the
storage vessel 210 is fabricated from a wood or plastic product, such as
corrugated cardboard. It is contemplated that since the atmosphere within the
storage vessel 210 is maintained at or near atmospheric pressure, the materials
utilized to fabricate the storage vessel 210 do not have to withstand the high
pressures associated with conventional catalyst storage vessels, which typically
operate at about five to 60 pounds per square inch (about 0.35 to about 4.2
kilograms per centimeter squared (cm?)). As such, the pressure vessel 210
may be configured to have a maximum operating pressure of less than about
five pounds per square inch. It is also contemplated that the storage vessel 210
may be configured for operation at pressures up to about 60 pounds per square
inch if desired.

[0039] A tag 222 is fixed to the container 202 and contains information
relating to the material stored inside. The tab 222 may be a bar code, memory
device or other suitable medium for information storage. In one embodiment,

the tag 222 may read via RF, optical or other wireless method. In another
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corrugated cardboard. It is contenplated that since the atnosphere within
the storage vessel 210 is maintained at or near atnospheric pressure, the
materials utilized to fabricate the storage vessel 210 do not have to

wi thstand the high pressures associated with conventional catalyst storage
vessel s, whwvohodsypizeal |y operate at about five to 60 peads2@enraguare inch
(about 0.35 to about 4.2 kilogranms per centinmeter squared (cnR)). As such,
the pressure vessel 210 may be configured to have a maxi mum operati ng
pressure of |ess than about five pounds per square inch. It is also

cont enpl at edembadinteng theotagg22d as®e be 24 Geadrayitdbde oerhoyudevicé,osuatpthiaht | on at

pressures up_,to abqut, 60 unds per . squyare inch Lf_desired. 039], A tag
D5 s 1 xedHAD9PR O b PRI PEBah o dBh Corler 207 RN B USSR 4™t o ¢ he
mat erial st ojRidusRYEAR. FOolexhmplel e fRY242emay RludkOfformaBBR Fygardipyitee or

ot her suitable nmediumfor information storage. In one enbodiment, the tag

222 may read@vpuntret magrialdaside the cpalaingr 20R e Aftergnaietal is dispepsed andier wo
2008/ 021774 / %q i ;

read/ wri tabl%ﬁrgedﬁ%ggﬁ%@@s%c ?ﬁéﬁw@ﬁ%’ggﬁ&t@g %ﬁghgng%‘%r%glamg e%eent in

t he cont ai neupdzd@d bpyhdeontpalier @06 46 refiect ther cuvantestatns ©f aFmuntrhmalasial t he t ag
222 may inclu I nf.ormati.on_regatdin he unt of terial jnsi t he
cont ai ner 20‘?%%??@?'%?@21’ J{hu?sﬁ ﬂ]es‘gm[l@aﬁr %Pﬁ?m%&@ﬂr?ﬁoﬁdﬁ%gﬁ%i ner
202, the infaddifdr Syst&h 20wy e ahioRint apmatatidlmithiretheugsaingr RY2 idiknewmt r ol | er
206 to reflect the current status of anount of material _in the container

202. Thus, iandwill nabhave Hebe pephecked upgrvratvm to the gysied 20%bm t he  addi ti on
syst em 200, nou | Y ' | and
w11 ot nal0OBORE The g 235 ShayRbottain horhafiof RIGGIE ngdgpd BrARIRL AN
222 may contiai thei cdrdainar, i am ameunt ioignaterishia thep eontainest ehipping waighh ef
contai ner, an_anount,. of terial ,in the container.. shipping weight a
mareriar i n PABTBOM LeeTaRel 3 ot Bt Eiaingt i 8p g Fdliin
origin of nmbRiabWithhithée BohiathetOlacddbiity inféravgioRidf intateriallie th@tomainef
material in the container _and/or a current weight of material in the

cont ai ner. THerng ourentpeightsef matariahiin theyceptaiiaron The tagi2?g mayaalshi que

container i dephlifi Hdri3fof Sﬂéﬁ?ingstgaa GRIGLET EHtaiReF identREATREN ksuchhgs ISt omer
to which the contal ner was shi pped,
container serial number), the customer to which the container was shipped,

purchase order information and/or material previously held in the container.
[0041] The addition system 200 may also includes a reader 220 positioned
to interface with the tag 222 when the container 202 is disposed on the system
200. The reader 220 may be coupled to the controller 206. either by
downloading information form the reader memory, wireless transmission and/or
hardware communication. In one embodiment, the reader 220 is RF reader. In
other embodiment, the reader 220 may provide tag information to the controlier
206 that includes the identification number of the container 202. The controller
206 may obtain information associated with the container (and additives therein)
from the controllers memory, or by communicating with a separate data base,
such as at the refinery or at the additive vendor. Information may be
downloaded to the controller 206 periodically, or received in response to a
request from the controller 206. In another embodiment, it is contemplated a
technician may enter tag 222 information directly into the controller 206.

[0042] In one embodiment, it is contemplated a technician may enter tag

222 information directly into the controller 206.



purchase order information and/or material previously held in the container.
[ 0041] The addition system 200 may al so includes a reader 220 positioned to
interface with the tag 222 when the container 202 is di sposed on the system
200. The reader 220 may be coupled to the controller 206, either by

downl oadi ngwiorshewaret7s on f orm t he reader nmenory, w rel esspameswovssuon and/ or
har dwar e communi cation. In one enbodi nent, the reader 220 is RF reader. In
ot her enbodi nent, the reader 220 may provide tag information to the
controller 206 that includes the identification nunber of the container

202. The confoodaBler FigiGenBydepitiai ani ahlargeel view assivel sterdgev vdsseh@10

container (and additives therein fromthe controllers r b
comuni cat |( n UW@twgaO%sﬁ'&a(ﬁ@%ﬁzO&“ifa%@P%%ﬁ% ”g egttot‘??é‘gfetra%er%@‘ft@; BPXat t he
addi tive vengdof of {Haf brRfe! VRSB (PR the WNbRALEAtdIRr 1208, AMhé BhbBHINSHR

i
periodically, or received in response to a request fromthe controller 206.
| n anot her ed¢RidgeddntFigire 3,sthedae 898l iatcedpled todbe wiudiehpor@idenfshut af 222

i ni ti : : ment it
i or et o JARES Y2 ERBePBbiREhthe A% AR P AGPRENSTROA R, |

t he control | 806 2 6ouded\td 2063 @R a7 the RETIN2S2THE /Jecdizd Port] fOhd]te€&idPlris 3
depi ct I ' f ) | 210, jJllustrati

erbodi ment oFoUIEl ot i Thesanaut Etgr sorRiedio P CBbRER 38800 ¢ he
storage vessgbg B}Q@ dodnkbRr B 6NThEcoRREGHO3162May @ a fiick ArscBARES ioretHer
depicted in Figure 3, the tee 302 is coupled to the outlet &f)};t 214. A shut

of f val ve 3fitingsyitale dprdecnitpling thesieragrvasse! 3R framithenECouniti 1hset 214.
Afilter 308 f 2. ri.of the
fee 302 15 DoTIESPATE vESeh2ToRah) bO b (efRoBlZ g BRE EREERMCREhe .
connect or hosenne2f8 36 has@nmmadd (itting1514 Togpled nodie drosd 128rapd lefenalei ck

di sconnect of, .ot fitting, suitabl or,.decoupl i t he storage vessel 210
fromthe FCCI"IHHQ gq%ﬁ?ugigdl tp%Q[e on ”Ef’abag“éq%é?sog‘ﬁ &%Be met?%ar%a(iﬂ"ijﬁ
replaced. | n3pmengTbedidmid in ohder 100RBHIEGES AligiRefMBand cBBblihd bf tHenfitting 4
coupled to the hose 228 and a female fitting 312 coupled to the conduit

310. At | easB1dndl4of Ispladion yelves 949308 dherube disppseshop either |sida of eitee or der
101 Lok 308 LB A0 Ay O b Ml Zuoste 215 o
inadvertently leaving the vessel, such as during shipment.
[0044] The transfer controller 208 utilizes vacuum power to transfer
catalyst, fines or other material disposed in the storage vessel 210 to the FCC
unit 110. The transfer controller 208 may be powered by the gas source 108,
facilities air or other gas source.
[0045] Figure 4A depicts one embodiment of the transfer controller 208.
The transfer controller 208 generally includes an eductor 410, a control valve
412 and a check valve 414. The product inlet of the eductor 410 is coupled to
the container 202 by the hose 228. The discharge of the eductor 410 is coupled
to the FCC unit 110. The check valve 214 is disposed in line between the
eductor 410 and the FCC unit 110 to prevent material flow from the FCC unit
110 toward the eductor 410. A third port of the eductor 410 is coupled to the
gas source 108. The control valve 412 is disposed between the gas source 108
and the eductor 410. The control valve 412 controls the operation of the
eductor 410 and, ultimately, the movement of material between the container
202 and the FCC unit 110. One eductor that may be adapted to benefit from

the invention is available from Vortex Ventures, located in Houston, Texas.
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302 to prevent additives contained within the storage vessel 210 from

I nadvertently | eaving the vessel, such as during shipnment. [0044] The
transfer controller 208 utilizes vacuum power to transfer catalyst, fines
or other material disposed in the storage vessel 210 to the FCC wunit 110.
The transf ewoc@anziotd er 208 nay be powered by the gas searas2boB875240
facilities air or other gas source. [0045] Figure 4A depicts one enbodi nent
of the transfer controller 208. The transfer controller 208 generally

i ncl udes an eductor 410, a control valve 412 and a check val ve 414. The
product i nl §0046] t heAeﬂ;lmctndicaﬂdrOﬁGsmayd;d pdsitiened betweentthe reenta@ 202 t he

hose 228. The dj or 410 is c up. nit 110.
The check vaﬂr\%{hfl an %Fg‘b‘&’g@a% fo R@VB& 'Eglcgmﬁ:tt%?n %%gﬁbsthe FCC
unit 110 to uérrﬂyﬁéﬁsférné@rrbm th%'dbmd'rﬁé}rﬂdthnlﬁﬁgd#ﬁbddlméﬂxﬂ the@fiew hdikegoieduct or
410. A third port of the eductor 410 is coupled to the gas source 108. The

control val vd6é4mayjhe @i %'S'atsﬁlés%et%‘é’r\‘"ﬂ'ﬁétoéﬁi§1§dﬂ?)§é’eld§P°§?ﬁj in Nariuct or
410. The CO'Bors%ng% e #d@ ;S‘aﬁﬁtbreﬂhg?ﬁ E‘%t %ﬁélﬁ& 982 Yndt ie F@é‘zlggtof 1t and,

ultimately novement of nmateri ween t e cont al ner and the FCC
unit 110. Orﬁowdumtad)comﬂmtatmay)fﬂ'@w&fm@ﬂetanobenefit from the |nvent|on is

avai l able fr ortex Ventures, |lo ed i,n Hou t on, exas [ 021774
PCTI US2007/ d@%@ [ééﬁ%‘?i’?\ I 5ansor 50 Flavge AASTGRRS heIWESE the S o { e
cont ai ner 2Qwd tABFCOainitr eiws f ethecfeat mbk%@ng&&ﬁmpwmsdhea:mbnem%

indicative that material is bEIqq% transferred fromthe conta| nerﬁﬁ%z In
one enbodi me¥ih, ahirie iRslicative; fadsiitivesfiay patwass thesgqetoryd s and

[ ndi cators 41 Ry #RcJioARBRaTAd) i 3ediuiSe 19906 TAARE phbhiaOByhaweRBb

bet ween the contai ner 202 an 110t al'l ow VI
of the syst et®0ppwyagénarate aGlag) orAshtEeiDV\bathe mgmyon sejrstenmﬂymbiathsomemooned

b h . b
o ovi dos. t RS GmkPeeabelatEn Suallss o idoqabl eylSy “2f; ;708 Yadoy,
bet ween t he eistinivallg Hotigrat [édst dneCof th@lréfln‘emnd?me;acalyétr\@huer ?l@@feeoh

response to the netric Brow de by the sensor _ 450, C(gqnerate a flag or
shut down t H&CKJepeey 6ﬁ spay a8 EdUePWfPHéa’}FB%'F‘F’cO’ Pﬂtﬂr vice sifatider

operation, MefimiiRg Ao 1BUIEHCeIUGE P0.410. The flag

[0048] In another embodiment, the feed back sensor 450 may be utilized to
provide the controller 450 with a metric indicative of the pressure between the
eductor 410 and the FCC unit 110. The controller 450 may monitor this
pressure to ensure that adequate pressure is provided so that the flow of
material will always move towards the FCC unit 110. [f the pressure detected
by the feed back sensor 450 is too low, the controller 206 may close a valve
(not shown) between the eductor 410 and the FCC unit 100 or prevent the valve
308 from opening to prevent backflow.

[0049] Figure 4B depicts another embodiment of a transfer controller 430.
The transfer controller 430 generally includes at least one pre-stage conveyor
420 and a final stage conveyor 422. The pre-stage conveyor 420 includes an
eductor 440 and a control valve 442. The product inlet of the eductor 440 is
coupled by the hose 228 to the container 202. The outlet port of the eductor
440 is coupled to the product inlet port of an eductor positioned in another pre-
stage conveyor and coupled in series in one or more additional pre-stage
conveyors coupled in series and terminating with the final stage conveyor 422,
In the embodiment depicted in Figure 4B, the outlet port of the pre-stage
conveyor 420 is coupled by a conduit 444 to the product inlet and eductor 410
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el ectronically notify at |east one of the refiner and/or catal yst vendor.
The feed back sensor 450 nay be a pressure transmtter or other device
suitable for confirmng flowto the FCC unit 110. [0048] In another

enbodi nent, the feed back sensor 450 may be utilized to provide the

control | er W6Qoosio2d1744 netric i ndicative of the pressure pogivse@®noishe educt or
410 and the FCC unit 110. The controller 450 may nonitor this pressure to
ensure that adequate pressure is provided so that the flow of material wll
al ways nove towards the FCC unit 110. If the pressure detected by the feed
back sensor cf3heifinal ctageovonvdyer a2t r OptiemalR) @Gndayotcshomen in Figuve 48, reot

shown) between the eductor 410 and the F unit 100 or .prevent the | ve
30811 om opGHERG Ve SpRaTERt T ERikoia SihgTRbgiePoradt e pendiiEediE
embodi ment gh éhsuF i Blre @RI 6OHIOW Trofsd @he pTélgtabéadbﬁv@gorCWﬂfeOfirﬁaﬂsté@ao
generally includes at |east one pre-stage conveyor 420 and a final stage

conveyor 42xonyeyor22. sThe Einaloriees senveyor Aa2lisigererally siilesto tharansiad a

cont ol Vel \Gpfidfer 28 aBbREh ERLR 481 nhURQSFUGHRY AR kP AHAPLRGPY the

hose 228 toct e confal ne e outle he educt or
coupl ed to tvatvepd dtlaot amedtictpoat 0of Tren oetiktadfahe dinal stageecbriveyand®hés pr e-

st age conveyor ou d i, ries in one or nore additional pre-stage
conveyors cdﬁﬂpgﬁqfﬁh%gtﬁégmghﬁfterninating with the final stage conveyor
422. I n thqoes®edi "EREh Betedddields @20UA2 4R péWsredWy thE gaerdouffe 108
pre-stage conveyor 420 is coupled by a conduit 444 to the product inlet and

educt or 410 orpthéssuitably gas| squrceCThesEsY rovitivlecconyey et a0, A2PR i sates
conveyor 42z %@@%E%%@@e&&ﬁmﬁw@ ?@\ﬁ]%ﬁéﬁa‘i% P@ iﬁﬂﬁﬁl‘ed\’ Blefe such

as the check va I Spose e condul to ensure the
di recti on ofgréatewldngtimbetwearr thestagainen202\amd the EGE dninal0.stTageusecohveyor

422. The final,.stage conveyqr 2.1s nerally simlar to the transfer
control | er JB4tRE @W@&or?ni/%' éé%eco&'ﬂ!&ﬁlg\ﬁ%ﬁsfd?gfﬂn?ﬁ}' ab%‘f"%éh%lffsémf a check
val ve 414 anfl g @(Si'&&ﬁt@rcé}émw the mulerial t@fFeOeurdii Na0 & decinefseMtaly 422 is
coupled to the FCC unit 110. [ 0050] Each of the conveyors 420, 422 are

powered by tif@regsad shipugh ragh 6pnvayesr therpbubrenseadng oare'gy whde usdl of
mul tiple conyeyQfisinglhe Adferlal 5 I698] that facilitates injection into the FCC unit

110.
[0051] Figure 5 is a simplified schematic diagram of another embodiment

of an addition system 500 in accordance with the present invention suitable for
use with an FCC system. The addition system 500 includes a plurality of
containers 202. In the embodiment depicted in Figure 5, two containers 202 are
shown, a first container filled with material A and a second container 202
holding material B. The containers 202 are selectively coupled to the transfer
controller 208 such that a material A and/or B may be selectively added to the
FCC unit 110. The containers 202 may be arranged in a horizontal or vertical
orientation, such as in a vertically stacked orientation.

[0052] In the embodiment depicted in Figure 5, a first selector valve 506A
is coupled to the outiet port 214 of the container 202 carrying material A while a
second selector valve 506B is coupled to the outlet port 214 of the container
202 carrying material B. The selector valves 506A, 506B are coupled by hoses
528A, 528B to a tee 504. A common line 530 couples the transfer controller
208 1o the hoses 528A, 528B through the tee 504. A shut-off valve 508 may be
disposed between the tee 508 and the transfer controller 208. In embodiments

wherein more than two containers 202 are coupled to the common line 530,
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as shown in the transfer controller 430 allows material to be transferred
over a greater length between the container 202 and the FCC unit 110. The
use of rmultiple conveyors 420, 422 coupled in series additionally all ows
the pressure in the conduits carrying the material to FCC unit 110 to be

I ncr ement alwg 200802172sed t hrough each conveyor, thereby PEOASRI0VOTIY40ener gy
while still pressurizing the material to a level that facilitates injection
into the FCC unit 110. [0051] Figure 5is a sinplified schematic di agram of
anot her enbodi mrent of an addition system 500 in accordance with the present
i nvent i on sunultipledeé®b04 wsa mﬁnifoldmaﬁ(lﬁe ag’rliztedrto cohpleaidiftithe costaintesstcc 00

I ncl udes a urality.o ont gi ner.s ,202 t depi | n
Fgure s, IS gt el o RO B g ommbh g e38o ot i Rl RrEhRRsd
material A anRgt muitiie® oW B Aonelingl8 220 edai bg dtipRed 8 1 FOG upitni 10 ner s
202 are sel ectively coulel ed to the transter controller 208 such that a

material A JREMSH BSPREFIVBEOTENRR iINeRFY0-adBedranstarfontiplies 20 may ke ahe
contai ner s e Srae B nﬁéure?@egé’céib%d%e*?aﬁ'o%%w[a or vtﬁéiéelo@a' orientation,

such as in a vertica st ac orientation I'n the enbodi nent
depi ct ed i n [POSRIr e 5in epdratien, tbeloeotrolier\m&mawewlde 8 signabtethe seledter out | et

Vel ve 5068 1 BB PR dor Saree o Arerpiel Shdd fitnf ks @b ¥ r Ty g
material B. cTcii‘&dS@(ﬁ;SérQrwhﬂ@a/ngnéDﬁv’hvndé@&B the Setavtg! v $06BS28IseS BHIA, 5286

to a tee 504. A common |ine 530 COUE) es the transfer. controller. 208 to the
hoses 528A, @85k KuglRse ke remainglosed). SFg cemtrollps 208 pf)@‘ﬂ"'%? sgnal iy sposed

between the the@or(é Nk 408 56 g?@ﬁftﬁére‘bgg:'aheﬂnpeg'asztga‘lovd flofRe d&”"s!&ﬁce wherein

nore than two contai ners 20 e cou he conmmon [i ne 0, 12 WO
2008/ 021774 1RETthushane Gaueind 41ﬁu|'lthoﬂlcyv troosgib e educionmdit(l dwws materipk

a1 ngl o commert e Batsirter, S0 nERG BB 4 1Rl e S A SSPCHRT or
contai ners Zffinaely tmetr@OHoCedmt Q1Dh6!ﬁ@thmbbntidlcbelédw|0v@he B5e8Beistin\ee conmon

| i nes 530. The transfer cqontroller 208 be an one of the controllers
Hooeri bed’ heGaer Sien atonal Biagm te olhes onfaRmA0q b Brsupaiendrom hend

controll er 306sPB¥ed16heFOCSHSINaH ot OAEhlﬁesﬁnh?éﬁaPﬁs being transferred, the
weight of material A in the container 202 decreases by the amount of additive

dispensed into the FCC unit 110. This change in weight is detected by the
sensor 204 which provides the controller 206 with a metric indicative of the
amount of material A transferred into the FCC unit 110 from the container 202.
Since the material transferred from each container may be independently
resolved, it is also contemplated that both selector valves 506A, 506B may be
opened simultaneously to allow simultaneous transfer of material A and material
B to the FCC unit.

[0054] Figure 6 depicts another embodiment of an addition system 600.
The addition system 600 includes a rack 602 which is configured to provide a
plurality of bays, each adapted to receive a container. In the embodiment
depicted in Figure 6, four bays 604A-D are provided to house respective
containers, shown as containers 202A-D. In the embodiment depicted in Figure
6, the arrangement of bays has an equal number of columns and rows. It is
also contemplated that the bays may be arranged laterally, for example,
horizontally in a single row or arranged in any number of columns or rows.
[0055] Generally, different additives are provided in each of containers
202A-D, although some containers may include the same additives as the other
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val ve 506A to change an operational state of the selector valve 506A from
closed to open, while a signal provided to the selector valve 506B causes
the valve 506B to close (or remain closed). The controller 206 provides a
signal to the control valve 412 to open, thereby causing gas to flow from
t he gas souw0e008@874 hr ough t he eductor 410. The fl ow t mcaughodres2educt or
410 draws material fromthe container 202 holding material A through the
common line 530 and ultinately to the FCC unit 110. Since the control
selector valve 506B is in a closed state, material B fromthe ot her

cont ai ner 20ntaingrsev diheeadditives breiynige speaiadiped tcathlysds tuhiizéaC@upiacedd 0. As

the material | ei nsf.e d-_t he [ ..of material in th

cont ai ner 20@"3’82Fb@ge%égfnt’%ﬁ(gng%?x%?g@d88‘5'?'\'/%3 Y eﬂrsoé@efjr?f%nﬁ'ﬁ% FCC
unit 110. TM@diﬁdmagednne@@'tcgme Fealahieat1odoiontrop thes Riivost Bdduetiypbs
provides the controller 206 wwth a nmetric indicative of the anpunt of
materi al A tfesnared iggthendistiiation-eystemi {16 16es femaxampioniredPedban sjnce
the materi al f r L : ' sol ved,
1l so TRy SRR 1o (BRBRGTE ERRPATS oF BinBgohs VARERGIddgh SR00 1o
si mul t aneouséffluent siddloof thenexhaast systemr s bktheofeganeratdra?50) amehgretheri al B

to the FCC unit. [0054], Figure 6_depicts anpther e di,pent  of dition
syst em 600. pr?ﬁ%SJaﬁamr‘%"oﬂh'g?}‘g?%ngﬁOm?WcF%&B@pegepgﬁl%ggﬁ'\?ﬁ &Y?gecgﬁ%f i gured
to provide aconpitingldatalyf whigisiriveg e memndrackihg preeesy Ore Granbeidfetie | n the
enbodi nrent depicted in Figure 6, four bays 604A-D ar %qoq(']ov,l Rgd to house
respective SHRIRLIHA0PA-BiRnba ytilzadiaidelivar fnes Aoto the FGCHENE ARG direegh

depi cted in ki : a glf.ﬁlgr rgdgg

col ums and tﬁ g\%\%sqdﬁllotn(s?ygé}ﬁleg)d cgﬂt% enp ya?%&p ?ﬁi{ta&‘?ﬁgﬁggségfd ?rg? b géfrf g&ged

| ateral |y, foaydeacaptered aictheanilityl frgmithe exbangl systerw G4 ar othegesduroe, any

provi ded i n UkbHF becfiermst £33, 0 BY Bpiinedh ABAE R RINET 65" ncl ue
the same addbditabis additivée afd Bedilable HEM2RESEA2CIPbration, U i) B2 48irt,

containers. The additives may be specialized catalysts utilized for process
control in tN@WHESYnit 110. For exanple, additives may be provided fromthe

?Sgiei‘i on sysoassPO0 Edch Mayfde4aDiihclddds hSeREE SGUA-DNENd alrbad& 2ampuct

Each sensor 204A-D is coupled to the controller 206 such that the amount of
material dispensed and/or added to the respective container 202A-D interfacing
with the sensor 204A-D may be monitored.

[0057] Each of the readers 220A-D are configured to provide the controller
206 with information regarding the specific container 202A-D residing in a
respective bay 604A-D. Thus, in this manner, the controller 206 will know the
exact material in each container disposed in the bays 604A-D so that the
correct material is always dispensed into the FCC unit 110.

[0058] For example, the bay 604A may be loaded with a container 202A
having SOx reduction catalyst, bay 604B may be loaded with a container 202B
having catalyst fines, bay 604C is empty, while bay 604D may be loaded with a
container 202D having NOx reduction catalyst. If bay 604C is planned to have
a container 202C having NOx reduction catalyst loaded therein, and technicians
inadvertently load a container having SOx reduction catalyst, the controller 206
would be immediately aware of the error from the information detected by the
reader 220C positioned to read the tag 222 affixed to the container disposed in
the bay 604C, and thereby would prevent inadvertent dispense therefrom along
with flagging the error.
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|

recovered in the distillation system 116 (i.e., for exanple, nore LPG than
gasoline) and/or to control the conposition of em ssions passing through an
effluent stack of the exhaust system 114 of the regenerator 250, anopng ot her
process control attributes. The main catal yst generally delivers a Y-Zeolite
cont ai ni ng WAR@WBYZIT74 whi ch drives the main cracking pro®€3aS200me75e40 nor e of
the containers 202A-B nay be utilized to deliver fines into the FCC unit
110 through the addition system 600. Fines nay be provided froman additive
supplier, or nmay be captured at the facility fromthe exhaust system 614 or
ot her sour cd005%nd nifprasvedethiey seaders 2204AeDotliavhdhe systam b0 2o xrrmect i a a

duit 612 . : o . i on.
Cocated in- SispRebBRoBRALURbYERALT BYLAHE, BORhR BEE BBy Rud) o0
204A-D and aarededded 23hAcOhtaingss 202E€AB dnavayl NQX iredwciiopl eatalyst, tdavel tentrol | er
206 h that th t. of . i al , di d dded, to t
oapective. donraNar 08 et mneR bt & HohgURg Hanae ot 4P SoRmsr Aty o

noni tored. [4bddt Ragd of wdshiBstiffigigar due iDAtddkage CRBfigiene thatéridliPmede t he
controller 206 with information regarding the specific container 202A-D

resi di ng i n eentairer 020 Qrotbay medunction, theueontioliet B0& mayrirarch thedaysrer ol | er
206 will kn ' | iner adi : | ays
5044 D so t RS SR HERAEL B R L e A eE, ) ARG b ™ i
110. [0058] rhake ¢heamgrhainirighecheeduldsD4dditian dfeNOaaeldction lcatalysbrihaiefrom 202A
havi ng SOx reduction catal yst, bay 604B may he | oaded w.th cont ai ner 202B
naving cat alEeu FiRsibR psrestbodtseponm e SRS LEREREEe | oaded with
a contai nero@6AD havhagoMaiher€ JUSAIP Bre gdIdd by al hodeas0e1 ol Strahstaned to
have a container 202C havi ng NOx reduction catal yst | oaded therejin, and

t echni ci ans conlalrre®Q&ntlihg trensdencerdrilar 08 selrativglyeunlesithe coMaPgtsal yst |
th troll 6. | e '
e contro %}'GZAZIQ to Y ﬁ%@eur?ngggg'f a%%dgécaﬁﬁfr%roéo%&lf) Fha rha(/%oﬁg o

i nformati on tected by the positioned to read the tag 222
affixed to tdedicated wansfer dostpalleedas showmdn Figuré® 48;B amdhe Hike ety sharalad

prevent ina verfent %i f%en%e t her ef ror%al ong.; with flagging the error. 14 WO
2008/ 021774 'BEFIAISIOBF/V7E2Qyre or more ofhercomainers.

[0061] Figure 7A depicts one embodiment of the transfer controller 608.

The transfer controller 608 generally includes a plurality of selector valves
702A-D, each respectively coupled to one of the hoses 606A-D leading form the
containers 202A-D. The outlets of the selector valves 702A-D are merged into
a common line 704 by a plurality of tees or manifold. The common line 704 is
coupled to one or more eductors 410. The output of the eductor 410 is coupled
to the FCC unit 110. One eductor 410 is shown in Figure 7A, but it is
contemplated that staged eductors may be utilized as described with reference
to Figure 4B.

[0062] In operation, the control!er 206 selectively opens one of the selector
valves 702A-D to allow material to flow from a selected container or selected
containers 202A-D. Control valve 412 is opened to provide gas from the source
108 through the eductor 410. The gas flowing through the eductor 410 creates
a vacuum that pulis material through the common line 704, and pressurizes the
material leaving the eductor 410 for delivery into the FCC unit 110.

[0063] Figure 7B depicts another embodiment of the transfer controller
608. The transfer controller 608 generally includes a plurality of selector valves
702A-D, each respectively coupled to one of the hoses 606A-D leading from the
containers 202A-D. Each outlet of the selector valves 702A-D are respectively
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[ 0059] Mbreover, the readers 220A-D allow the system 600 to correct
di spense problens automatically. For exanple, both bay 604C and bay 604D
are |l oaded with containers 202C-D having NOx reduction catal yst, and the
controller 206 determ nes that a schedul ed di spense fromthe contai ner 202D
was not nadeo H08/0xI74 nsufficient due to a bl ockage, i nsBETUSETR7SMAt erial in
the container 202D or other nmal function, the controller 206 may search the
bays for another container having NOx reduction catalyst (e.g., the

contai ner 202C) and meke the remaining schedul ed addition of NOx reduction
cat al yst t heoeplednto ai dedicated reductarp#i®n 'Blﬁe mudetss of the (ﬂdug’@rrs/|4di0ngre[ he

addi ti on Sy%@%‘gﬁs 0 a[&Q#rQILnTFS g%ﬁéf} fggé Qo‘?rn‘?a | ¢ gé@?nd?\ose

606A-D to a control ans er con | er
sel ectively IlneUpBescmhmecttmﬂmFF(étE:uthODA-CDh& edudier FﬂI)swhohvn]Jm(F.lglEaﬂB

t 202A-D h it d f t h
o g s SRV PAWESY Satt SelfclRrudlae 08NS Atk B Rt ines 7 bit Bk or "
nore other QRieMpIfEa- thémg}%dd anm Méy BERItfZeY BatyeBRtdhRRcttvalvee
transfer controller transfer controller 608|43ener ally includes a

plurality of703érlé@ndrthe/§pm€pn lmzloaaanééc&r@npﬂle@@éumé Oda@pﬁf@wnr)mayne of
the hoses 6%%%#39{3%2?'5{1%4 With H%%or%ﬁ{btnahﬁeerfbszf%zﬁlr vide, g 43%9& eﬂ& the

sel ector valves re nmerged | a conmon urality of
t ees or nanidetivety aTdaegemlent)lasldelserltYélﬂwms referampb dal Figurede. or rmre eductors

410. The ou of the eductor, 410 e the FCC upjt 110. One
educt or 410t[$€é4s]hovm N PR Wéhemmt[ﬂ}?f gﬁgﬁgg%@gﬂﬁns&?%ﬂomﬁ FCl¥ed
eductors mayaR@sUodA-Bad ApwlaatdrdPes o florhed SBRRERI corftainef vf SeltBted 0062]
In operation, the controller 206 selectively ﬁpens one of the selector

val ves 702Acontainess PoRAMR: Arselected contsal vaiverd 12 iscipsped do peoMids ges from

| ect ed f
el ect ed Ok hiE 3 oRIRAEh 9 RAb, 15 UesdbHlel SuRRSAd LA fgra2S, [rom
410 creates 202Ab&cuilihetgw ﬂpwlnlgsthmm@'r itz edactongdl G lier senemmfledmeto?m and
Gt ©110- 1 GRRpS A yaem, eS BUE Frtaal TR B At ot o & pOERny
control | er nﬁ@&oeﬂﬂan@lm&preggmersﬂubsre f6PdelveRenf ihe FOGluadeoa plurality

of selector valves 702A-D, each respectively coupled to one of the hoses
606A- D | eadilP@PF]r om igdre 8 is a simplified schematic diagram of another embodiment

of an addition system 800. The addition system 800 generally includes a
container 802, a sensor 204 and a transfer controller 208. The sensor 204 and
transfer controller 208 are generally as described above.

[0066] The container 802 includes a plurality of compartments. Each
compartment is configured to store a different additive. In the embodiment
depicted in Figure 8, two compartments 806A, 806B are defined in the container
802. The compartments 806A, 806B are separated by an internal wall 804 to
prevent mixing of the additives. The wall 804 may completely isolate the
compartments 806A, 806B, or the wall 804 may terminate short of the top of the
container 802 or include one or more apertures proximate the top of the
container 802 so that the area above the additives disposed in each
compartment 806A, 806B share a common plenum.

[0067] In the embodiment depicted in Figure 8, the container 802 includes
separate fill ports 812A, 812B and vent ports 826A, 826B for each compartment
806A, 806B. The container 802 also includes separate outlet ports 814A, 814B
disposed in the bottom of the container 802 so that each additive may be
dispensed from the compartments 806A, 806B separately. The outlet poris
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contai ners 202A-D. Each outlet of the selector valves 702A-D are
respectively 15 WD 20081021774 PCTI US20071075240 coupled to a dedicated
eductor 410. The outlets of the eductors 410 are nerged into a comon |ine
706 by a plurality of tees or manifold. The conmmon 1line 706 is coupled to

t he FCC uniWO 2009021004e eductor 410 is shown in Fi gure 7BPCERSHOENSHOt ween
each sel ector valve 702A-D and the common line 706, but it is contenplated
that staged eductors nmay be utilized between each sel ector valve 702A-D and
the common |ine 706, and/or another eductor 410 (not shown) may be di sposed
in-1ine witB8ldAe8ibkhase couple tpowleaionyalvesiBOA.s3QE d Thatatiehportgef theer y

arr angement

, ri | t ' o@%r ation,
the control '€ fﬁ%sﬁélsggﬁé\l/}%ldéué%fgﬁé%g %%efﬁ%lgcgﬁle%?{norbgﬂﬁﬁ \’/'Skeafs3 7 -Dto
al | ow mat er iceimrhon fih@630riocoapledliethe transfiot aomeslien208e| Eud eohtrallen86ner s
202A-D. A selected.contrql yval 412 is.qgpened to oVi gas,from. the
source 108 t réﬁ@ﬁt"fﬁi\é %‘gﬁ%qugr \{E‘ioa%%'a"i‘qgt E%V%T’t eggg?eéf‘gd{rﬁ%ﬂ?ﬁi ners
202A-D. The @afofidr@usNBaddtisadiitiviels) 16 BEGiapiictid ftéh tiseEbMainet sedes iy s)
creates a vacuumthat pulls material fromthe container and into the conmon

line 706 at RGLC et alt18d pFle sameurdupt asiditiveotragslerredr is ideteymingd misidduni t
110. 0065]. {Fi ' bl k£ h e

embodi ent ~ TSPTAcR bl ) R orsBh 204 A ELEy L B BBl diontban, |

i ncl udes a ocompaainrets SBABA,a 868Bs simlBvheaunsly,a the ammbent cfneach | &iditb@3. The
sensor 204 agnd .transfer cpntraller 208 ar engral l descri.be ove.
[0056] The dBRElTrEIEgveidripiaed hsRddharRagioR CoRELAT RERe AL
conpart ment fhGofdy hevRsighitatié of hedadditivben eath agfphitent.l N t he enbodi nent
depicted in Figure 8, two conpartnents 806A, 806B are defined in the

contai ner 40068]The Beiwing teftigurs(® Ahe gwmtiolier2a6 js hpically Hipusad| iR tasy nal
|1 804 t | X t i1 : : t el
"ol ate t he PlsEE o8 Erdhsite "cpRVeh sl GfolSe! deSes TRMCRORRELOLY oy

the top of tpotentiatintexisheon B2 exterionadfuttie emclosure nora peEpeldum grogassiigmat e t he

f th t ai 8 that t b .th It di d i
ach  conpartWENIMEGeA, (BRCEILRIFE 200 oo SHIARSC] UG [T, HESBRbodi rent

depi ct ed i n dapabilify, Such a8 comwnahidaliorPP3rti 288 (f8E8xample, a modem, wireless
transmitter, communication port and the like), so that activity may be monitored

from other locations by a remote device 288, such as the refinery operations
center or by catalyst suppliers. A controller having such capability is described
in United States Patent No. 6,859,759, issued February 22, 2005 and United
States Patent Application Serial No. 10/304,670, filed November 26, 2002. |tis
contemplated that suitable controllers may have alternative configurations.
[0069] The controller 206 is provided to control the function of at least the
catalyst addition system 200. The controller 206 may be any suitable logic
device for controlling the operation of the addition systems described herein.
The controller 206 generally includes memory 280, support circuits 282 and a
central processing unit (CPU) 284, as is known.

[0070] In one embodiment, the controller 206 is a programmable logic
controller (PLC), such as those available from GE Fanuc. However, from the
disclosure herein, those skilled in the art will realize that other controllers such
as microcontrollers, microprocessors, programmable gate arrays, and
application specific integrated circuits (ASICs) may be used to perform the
controlling functions of the controller 206. The controlier 206 is coupled to the

various support circuits 282 that provide various signals to the controller 206.
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separate fill ports 812A, 812B and vent ports 826A, 826B for each
conpartnent 806A, 8063. The contai ner 802 al so includes separate outl et
ports 814A, 814B disposed in the bottom of the container 802 so that each
addi tive maygdges@ispensed fromthe conpartnents 806A, 8&9%,%@ PanaLe!l y. The
outlet ports 16 WO 2008/ 021774 PC1/U82007/ 075240 814A, are coupl eto
sel ector val ves 506A, 506B. The outlet ports of the valves 506A 506B are
coupl ed through a tee 504 to a common |line 530. The comon line 530 is
coupl ed to thgeld & o‘?'erIFc%ﬁE?gbln?é I%Qﬁdeg:gﬁlef'@ﬂéﬁl@sl Slockd) Gnput ndem@at | vel'y
actuating the appropriate val ves §I B and transfer control | er 208,
causes addi t interface dirsulieand dreslhikerred from the container 802 to the FCC unit

ot ovi doa by 17186 e ool P2 el il S8 IR ERIdifbp ol 206" ©7
conpar t ment st3petomBRSseds ol prRIzess staps, Esb@h ammim@étuoaamletmﬂdes;omed
transferred may be_determ ped using the e mqv&o ht of t 'f? t ai ner

802 fact or eBelBy- t He Msthp ”\aé{tqeoStheQ'ﬁé (ﬁ'&ﬁ’ PR hercaryefiel

[ 0068] Returabé&sbab 98! E6ntfolick D66 HBRT Adth& méMBry Sodrgel cal |y housed in an
expl osi on- proof enclosure to prevent spark igniti'on of gases which may
potential ly 0721 on Inlesesmkadimenbia matodfor injastisg iatldiiveete endisl phdicessi ng
envi ronment . n

onMent - plfs 1 Vehllngihe 1005 22 RRoBUPRA b HinfHRL S hRARcor

capability, (Tor ‘exanple, a m)dem W'rel ess

transm tter, withnhegessdrs @04nd tramedeit dentiollse208 sbtrtéwamdnﬁm system 200y e
nmonitored fromother | qcations l$¥ a renot evi as the, reflnery

operations HEnde9 272 1) RaPANGYAr SARRAINEST gogAdE?ﬁ]t'?Qfl F%’PtaWa\ﬂrnﬁorgﬁ'

capabi l ity i grdiRaiféd QEﬁ'erhﬁoﬁJ”tﬁee@oﬁfr@ﬁé?s25@trﬁQ$ Pievert %@81t|3|59froﬂn3§1%ﬁd
February 22, 2005 and United States Patent Application Serial .

10/ 304, 670, tontsmenandiohgengate 20m. The ffleg ls;ganer@ﬂy@r@ddemmtmjtemagm

controllers N er 206
o "pr ovi ded £0Y EBReF bb RiSRied B BR Ualett bt via b dp kil
syst em 200. Ellbﬁce:orattheldoafrolllé}@omdeJ&examplauﬁ arabkpirdddigt or coiaanmatéd)rot
controlling tg eration of t addi tion st ens, descrb Ed heré< The

26 1o trg

control |l er éar'd?IWe?‘?mI'Ucfg? GRIYRIRST 249 assopipisd: Wi 5 hAd a
central procggmenand/Bt verddrha2Bé nofiffed. SMBRRVBY, in this type of event, additions

from that container may be prevented by the controller by default programming,

selection by the refiner, by instructions provided remotely by the vendor (or
other third party) through the modem (e.g., communication port 286) to the
controller.

[0073] The controller 206 generally selects a container for holding the
additive which is to be dispensed into the FCC unit based on a predetermined
injection schedule. The controller 206 selects a container filled with the additive
called for in the injection schedule, and opens the appropriate selector valve
and control valves to cause additive transfer from the container to the FCC unit
through the eductor. The sensor provides the controller with a metric indicative
of the amount of additive transferred, thereby enabling the controller to
determine when to close the valves and terminate the addition. If the tag is
read/writable, the information stored in the memory of the tag is updated.

[0074] Thus, a vacuum powered addition system and method for delivering
catalyst to an FCC unit has been provided. The addition system generally
provides a cost savings over conventional addition systems, as pressure vessel

and vessel pressurization systems are not required. Moreover, the ability to
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[0070] In one enbodinent, the controller 206 is a progranmmabl e |ogic
controller (PLC), such as those available from GE Fanuc. However, fromthe
di scl osure herein, those skilled in the art will realize that other
controllers such as mcrocontrollers, mcroprocessors, programuable gate
arrays, andOX¥¥PI1EHt i on specific integrated circuits (RSIE800HR248e used to
performthe controlling functions of the controller 206. The controller 206
is coupled to the various support circuits 282 that provide various signals
to the controller 206. 17 WD 2008/021774 PCT/1JS2007/ 075240 These support
circuits 282uRMatically ehtain diermaligryiegarding thecwateriah laadedrptatheptystenint er f ace
circuits anféksrg,ewhﬁ Ifformidieh bodidthoBierial digherkd MBH the sydtbinl A hecause
the addition system 200 to performa series of process steps, such as an

i nj ecti on neyblem tellag operktormrawand e salbchudcihaddition delinienties; in Isemeenor y

roory sour dtangsy BfinbiCopdtbtorARERRNEN. “AdvaRERBLEY 1Y i HORGETTL 0c"
an FCC uni t unitetgicontiye bpagiting 4t e neag prot2asiag Jindiisavitiel minintal tluetuadon,ai ner s
202 interfaced ,with ensors 204 and transfer controller 208 of the

the :
addi tive syé'ﬂ%rﬁpf_édlf.o‘”pfng t : d?ﬁ'{fdzﬂo t;J(“B‘a?f‘?jc‘iﬂ’ﬁ?'oﬁn‘f‘%ﬂ‘ﬁ’lﬁm%f‘"@oes not
contain or Qﬁﬂﬁﬁél'ﬁs—oﬂirﬁﬂﬁfiéd}f}ﬁeﬂew‘Pr’id%lzﬁ@ thb*lﬁoﬁiﬁﬁﬁify%f'tﬁé FELS sfR¥mpr event
addition fromthat container and/or generate a flag. "The flag i's generally
provi ded to refirerrefiner, and may al so be provided to the catal yst supplier

via transm gg4 to e | a Far exanpl e,
if an expi riﬁbﬁ’gt orA@'gon §2§‘%§F %%ﬁ%{%st of }Cﬁfe %é?tggpf%%f@ér*pﬁé\ége%? eln ns(?‘PH’g'

cont ai ner 2Qhdadesefibed #tldetall therdin, thage 2RMedtim¢he aafdanereadilg/devisg ttar nmay be
notified. Moreoyer, in this type of event, addifjons fromthat container
may be prevé&pfle eﬁlpqdﬂ’@ergéﬁ??%ﬁﬁéPC%E?o'@é?mﬂieaﬁh'ﬁgﬁéﬁﬁi%f‘m depastte®n by the
refiner, Dy hd8édptcdnPESinitdsiaMe #R@nfigiot el y by the vendor (or other third
party) through the nodem (e.g., comrunication port 286) to the controller.
[0073] The controller 206 generally selects a container for holding the
additive which is to be dispensed into the FCC unit based on a predeterm ned
i njection schedule. The controller 206 selects a container filled wth the
additive '
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called for in the injection schedule, and opens the appropriate sel ector
valve and control valves to cause additive transfer fromthe container to
the FCC unit through the eductor. The sensor provides the controller with a
metric indicative of the anmount of additive transferred, thereby enabling
the controller to determ ne when to close the valves and termnate the
addition. If the tag is read/witable, the information stored in the nenory
of the tag is updated. [0074] Thus, a vacuum powered addition system and

met hod for_ deliverin catalyst to an FCC unit has been provided. The
addition s QTéﬁ?@@ﬁ@gﬁlly provi des a cost savings over conventional

addi tion systens as pressure vessel and vessel pressurization systens are

not requi r ver, the abi 18 WD 2008/ 021774 PCT/ US2007/ 075240
aut omat i cal %B}%H%H'Opﬁf/%}?'ﬂé?r ?ﬂ#é%@ﬁ'ﬁ&f’ﬁ‘@”?'% material |oaded into the
system al Ong a\/bloﬁ‘lb!mdﬂhﬁﬂ?lﬁ@.blvem pfoetgaﬂmp@rgarﬁmﬁrebwt&t di spensed fromthe
system allows t stem rator error, and to self-correct

addi tion defi ciaefﬁgt eélggo[ ﬁo@iﬁ?éo they 'gﬁces, wi t hout operator intervention.
Advant ageousl y,a $enissr edrfigived tiddeteCiCa metid oftriatedsl tdispeesearpiesratthergordsinar near
processin th mniml fluctuation, thereby providing the desired

pr oduct gchoagraEhgrﬁngt]ogms conposition with mnimal dis-optimsation,
t her eby nmaxi m a\mg/etdmetrdhmg‘ﬁldvatmdughyhe)éducm draC syst em refiner. [00751

Al t hough the teachings of esent in .0 een

described i de Sorane Benled in B SEikr B VRler e "B Fo Po B B ED: <.

ot her vardigral fertegdiatieg s opévatiorst sthfe afﬂ'cemapmr ate the teachings and do not
depart from the scope and spirit of the invention. 19 What is clained is: 1
An addition systemfor an FCC unit, conprising: a container having a vent
port, a fidl pdmhe sgstdmari cain 1evhereia thé eataivetus sroppinpiotd.ed to the outlet; a
sensor configured to detect a netric of material dispensed fromthe

contai ner through the eductor; a valve controlling flow through the
eductor; &hd The system of claim 1 further comprising:

a wireless data reader coupled to the controller and positioned to provide

information relating to the container to the controller.

4, The system of claim 3 further comprising:
a tag coupled to the container and containing information including at least the
contents of the container.

5. The system of claim 1, wherein the controller further comprises:
a means for communicating catalyst inventory information to a location remote

from the addition system.

8. The system of claim 1 further comprising:
a second eductor coupled in series with the first eductor.

7. An addition system for an FCC unit, comprising:
a first container having a vent port, a fill port and an outlet;
a second container having a vent port, a fill port and an outlet;
a first eductor coupled to the outlet of the container;
a first sensor configured to detect a metric of material dispensed through the

eductor from the first container;
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a controller coupled to the sensor and valve, the controller providing a
control signal for regulating an operational state of the valve. 2. The
systemof claim1l, wherein the container is shipping tote. 3. The system of
claiml1 further conprising: a wireless data reader coupled to the controller
and positioned to provide information relating to the container to the
controller. 4. The systemof claim3 further conprising: a tag coupled to
the container and containing information including at |east the contents of

the container. 5. The systempf cJaim1, wherein the .controller further
conprises: a nBait§oRhPeRMTAMARYG ogdetet Q'?E“Ci %ﬁﬁ?B‘?'ﬁ?WS?iﬁf’Wo €to a

| ocati on set@deonfairem t he addition system 6. The systemof claim11 further
conprising: a second eductor cqupled in serigs with the first eductor. 7.
a1 on oy Snanerortaieies TiBedt s ket % kel e bbhBgoRE Ry ng a
vent port,ana fill port and an outlet; a second container having a vent port,
a fill port and an outl et: first eductor coupled to . the outlet aof the
container; a f prentrgl sC(S’f"b'Egﬁ?itéﬁﬁ@(tj sFBsoa&ngC\fa'lj\%, ﬁlée[ F?Q;cro@?r ﬁ%{{f'gPﬁeﬂﬁ°

di spensed prdvideugtontroksigret ot reguldting am toperafiorias stateoofities vedve. 20 a second sensor
configured to detect a netric of material dispensed fromthe second

container; a valve controlling flow through the eductor fromat |east one of
t he cont ai8ner s The additien systent of diam Zfadpdredmipdsibdte first sensor and val ve, the

| fi d . i | si |, f | at ]
COnt o) bem °Cr B HoyEERBAE R S Mt el B ST G 1B, e
conpri si ngonteolise betigued toi provide acogna! ito¢het seedtion drcain thas selecttelyozibasners t o
the educt Qfeddifs nohirh 9'skBEieABRHY AboR I Ylcflg @ signal to the selection
vely "al'Tows™ material® to

. . a[te .
circuit that selective ow from a sel ected contai ner
t hrough the eductor. 9. The addition systemof claim?7 further conprising:

9. The addition system of claim 7 further comprising:
a second eductor coupled to the outlet of the second container, wherein the first

eductor is coupled to the outlet of the first container.

10. The addition system of claim 7 further comprising:
a rack having at least a first container receiving bay and a second container
receiving bay, wherein the first container is interfaced with the first sensor in the first bay

and the second container is interfaced with the second sensor in the second bay.

11. The addition system of claim 10 further comprising:
a wireless data reader coupled to the controller and positioned to provide

information relating to at least one of the containers.

12. The addition system of claim 11 further comprising:
a wireless data reader associated with each bay and positioned to provide the
controller with information relating to the container disposed in the bay.

13.  The addition system of claim 12, wherein the first container further comprises:
a tag containing information relating to at least one of the type of material in the
container, a unique container identification number, an amount of material in the

container, shipping weight of material in the container, a tare weight of the container; a
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a second eductor coupled to the outlet of the second container, wherein the
first eductor is coupled to the outlet of the first container. 10. The
addition systemof claim7 further conprising: a rack having at |east a
first container receiving bay and a second container receiving bay, wherein
the first container is interfaced with the first sensor in the first bay

and the second container is interfaced with the second sensor in the second
bay. 11. The addition systentof claim 10 further conprising a wi rel ess data

reader coupl ed he ¢ |ler and p ed rOV|de tion

rel ati ng 4%t °ft g}fi?"abﬁ’@ g %%&%%WF&. ﬁ%‘?’egb'?{f] 'nf°fﬁ'3 'ha°ft'f‘8tﬁ”§y2‘t of claim
11 furthe:ontah'repand;angr.rerawalg‘nebfematedaltnathemedtameasSOC| ated with each bay and
positioned to provide the controller with information relating to the

cont ai ner disposed in the bay. 13. The addition systemof claim 12, wherein
t he first14contfa F@C uhitihavieg arc additidnsystemaceragrisirgnt ai ni ng i nformation rel ating

to at least o e of ' ' e container, a unique
cont ai ner i de%%ﬁ?.f%g{f\?h)%v)( an%@?@é%%ﬁ%h%a%o' material in the container,
shi ppi ng wei gtaflrstfeduatbeha\mtg a matehiel autlet ciupled to thetFG@umiki ght of the

contai ner; a 2&e 88t ks ngB ”ﬁt&ﬁé&' Neir[&'&r‘h%i%ri&l%é;?én@?& to Rﬁeﬁfé gbidid LY

i nformati on of Raterial cont al ner a curr ot Materi al
in the cdhtoaglmtheedydtor An FCC unit having an addition system conprising: an

FCC unit havi coup?'gélﬁ %@Vﬂ@wgﬁqﬁgnﬁﬁogranda first eductor having a

material outle a sensor configured to detect a
metric of rrataccmtrottlers@elpeddoﬂbe sersoF@ad wyalve, thehgootrgitertitevidiom et eantrola val ve

control li Lopyg t_l[g iR h'obetgtlcﬁgﬁ‘gtgferoftl?er\gl\% controller coupled to the sensor
o

and val v providing a control signal for regulating an
operati onal state of the val ve. 15. The FCC unit of claim 14 further

conpri si ng a‘rlh%"#d?f@rﬁtsétr wﬁ%tﬂ?r‘tH%‘?Eorﬂ éld}ﬂ an outlet coupled to a materi al

inlet of the uctor wthout an 1 ntervVening pressure vessel, wherein the
sensor is posia lashewssge envtatneri heying avoptlel ¢avdledaloi ¥ enalerial Idatant they of

material dfycfoPSithBM & MRérverify pREsshieCvansal GiRehary itd serkr tit QRsiH¥RIeD

conpri si
dgetermme a metric indicative of a quantity of material in the container.

16. An FCC system having addition system, comprising:

an FCC unit having a reactor and a regenerator;

a plurality of low pressure vessels;

at least one eductor having a material inlet coupled to at least one of the vessels
and having a material outlet coupled to the FCC unit;

a sensor configured to detect a metric of material dispensed to the FCC unit
through the eductor;

a valve controlling flow through the eductor; and

a controller coupled to the sensor and valve, the controller providing a control
signal for regulating an operational state of the valve.

17.  The FCC system of claim 16, wherein the at least one eductor further comprises
at least two eductors coupled in series.

18. The FCC system of claim 16 wherein the at least one eductor further comprises:

at least one eductor coupled to each of the vessels.
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an FCC unit having a reactor and a regenerator; a plurality of |ow pressure
vessel s; at |east one eductor having a material inlet coupled to at | east
one of the vessels and having a material outlet coupled to the FCC unit; a
sensor configured to detect a netric of material dispensed to the FCC unit
t hrough the eductor; a valve controlling flow through the eductor; and a
controller coupled to the sensor and val ve, the controller providing a
control signal for regulating an operational state of the valve. 17. The
FCC system of claim 16, wherein the at | east one eductor further conprises
at |l east two eductors coupled in series. 18. The FCC system of claim 16

wher ei n t1be atrhé g@ctsystet @‘(tmthefurmet—b@h ,qgmgarl ses: at | east one eductor
coupl ed to each, of the veﬁsel 2 19. e % stem of claim 16 further
iR GagaAL

conprising: a2y Phypsss rersling baya i UGHRRI QMRS h bay furt her
conprises: a wesssl swﬂ%ﬁsubpamﬁwrmﬂthélgumn@ dPledder ushrwtﬁyt &nd of vessel s

by t he vessel AR or desting e et 6 bE denedl UFPaTE) B0 RSt PR ch bay

further conprlses a reader configured to wirelessly obtain the information
the wvessel in the reader rOV|d|ng t he

froma t d
|t or mat £ ¢ S1E RECAURERLTIAT 191nera sBetbay URatAGMPIPST m 16, wher ei n t he
vessel s are sbireaddng:ohtmjueed t2 Rirelésety Eﬂ@n%éﬁrﬁfﬁﬂn@tloﬁlfw k&g fixdietoethe t he
vessel s ar e i.th at | east one. .nenher ected fromthe group
Cons sti et heRel MeTeRtsretng e B e IOBREEM ek of ni ng catalyst, SO
reduction catal yst, catalyst fines and NOx reduction catal yst. 23

21.  The FCC system of claim 16, wherein the vessels are shipping totes.

22. The FCC system of claim 16, wherein the vessels are filled with at least one

member selected from the group consisting of Y-Zeolite containing catalyst, ZSM-5
containing catalyst, SOx reduction catalyst, catalyst fines and NOx reduction catalyst.
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