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I nvention [0001] Enbodi nents of the invention

generally relate to a catal yst w thdrawal apparatus

and nethod for regulating catal yst inventory i n a
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adapted to control and/or nonitor the exhausted

bgg{;ﬁgﬁlgﬁgfg{e hgﬁtédghd cracki ng process. [0003] The

FCC unit 110 i ncludes a regenerator 150 and a reactor
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is coupled to the FCC unit 110 and is adapted to control and/or monitor the
exhausted byproducts 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. Spend catalyst from the cracking reaction is transfer
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.
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i njection system 100 includes a main catal yst source
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effluent exiting the regenerator 150. The addition rate required to maintain a
desired level of catalytic activity sometimes matches the loss rate through
attrition, and in this case, there is no need for corrective measures.

[0007] If the amount of catalyst within the FCC unit diminishes over time,
the performance and desired output of the FCC unit will diminish, and the FCC
unit will become inoperable. Conversely, if the catalyst inventory in the FCC
unit increases over time, the catalyst bed level within the regenerator reaches

an upper operating limit, necessitating a small catalyst withdrawal to prevent



unit increases over tine, the catal yst bed |evel
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prevent unacceptably high catal yst em ssions into the

flue gas stream or other process upsets. [0008]
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[0010] A catalyst withdrawal apparatus and method for regulating catalyst
inventory in a fluid catalytic cracking catalyst (FCC) unit is provided. In one
embodiment, a catalyst withdrawal apparatus for removing catalyst from a FCC
unit includes a pressure vessel having a metering device coupled to a fill port.
A heat dissipater is located adjacent the metering device and is adapted to cool
catalyst entering the pressure vessel. A sensor is coupled to the pressure
vessel arranged to provide a metric indicative of catalyst entering the pressure

vessel through the metering device.



A heat dissipater is |ocated adjacent the netering

device and is adapted to cool catalyst entering the
worewgarwsvessel . A sensor is coupled to the pPesRIS2@®6/027542

vessel arranged to provide a netric indicative of

catal yst entering the pressure vessel through the

nmeteri ng device.[001 I n apat her enbodinent, a fluid
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st vdseewhi ch the above recited features of the
present invention are attained and can be understood
in detail, a nore particular description of the

DESERIPPION OF PHEDRAWIRGEZed above, may be had by
reference to the enmbodi nents thereof which are
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enbodi nent of the present invention; [0016] Figure 3
eRbQJigES-onal vi ew of on enbodi ment of the catal yst
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a flow di agram of one enbodi nent of a nethod of

catalytic cracking system;

[0015] Figure 2 is a simplified schematic diagram of a fluid catalytic
cracking system having a catalyst withdrawal system in accordance with one
embodiment of the present invention;

[0016] Figure 3 is a sectional view of on embodiment of the catalyst
withdrawal system of Figure 2; and

[0017] Figure 4 is a flow diagram of one embodiment of a method of
regulating catalyst in a fluid catalytic cracking system.

[0018] To facilitate understanding, identical reference numerals 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.



regulating catalyst in a fluid catal ytic cracking
system [0018] To facilitate understanding, identical
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[0022] The exhaust system 214 is interface with an exhaust 212 of the

e ca%alyst wit |n the FCC unit as

regenerator 250 and is adapted to monitor the composition of materials
exhausted from the regenerator 250. In one embodiment, the exhaust system
214 is configured to detect a metric of catalyst exiting the regenerator 250
through the exhaust. This metric may be obtained by determining the amount
of catalyst particles and/or catalyst fines entrained in the regenerator exhaust.
As such, the exhaust system 214 may include a third or fourth stage separator,
for example, a cyclone separator 232 and a scrubber 234. The metric of

catalyst exiting the regenerator 250 can be provided to the controller 220 and



regenerator 250 and is adapted to nonitor the
conposition of materials exhausted fromthe
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GeflitibR5ySRM A6 (ie., for example, more LPG than gasoline) and to
control thé composition of emissions passing through the exhaust system 214,
among other process control attributes. The main catalyst source 202 generally
delivers a Y-zeolite containing catalyst, which drives the main cracking process.
Examples of catalyst injection systems that may be adapted to benefit the
invention are described in United States Patent No. 5,389,236, issued February
14, 1995; United States Patent No. 6,358,401, issued March 19, 2002; United
States Patent Application No. 10/304,670 filed November 2, 2002; United
States Patent No. 6,859,759 issued February 22, 2005; United States Patent
Application Serial No. 10/445,543, filed May 27, 2003; and United States Patent
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for providing information from which the level or volume of catalyst disposed in

the regenerator 250 may be resolved. For example, if the first sensor 242
provides an indication to the controller 220 that the catalyst ievel is low, the
controller 220 may initiate a catalyst injection by the catalyst injection system
200. If the second sensor 244 provides an indication to the controller 220 that
the catalyst level is high, the controller 220 may initiate a catalyst withdrawal
from the FCC unit by the catalyst withdrawal system 240, or speed up these
otherwise semi-continuous withdrawal processes.
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310. tRecovered fines from the cyclone 380 may be transferred through a
return conduit 382 to the storage vessel 310.

[0031] In one embodiment, the pressure control apparatus 318 is
configured to provide air or other gas into the vessel 310. The air or other gas
may be utilized to fluidize, aerate and/or otherwise cool the withdrawn catalyst
disposed in the vessel 310. The pressure conirol apparatus 318 may

additionaily be configured to control the flow of the air or other gas provided to



about 5 to about 60 pounds per square inch (about 0.35

to about 4.2 kg/cnR) during wthdrawal operations. The
wapperaises 318 may intermttently vent the stoPagas2006/027542

vessel 310 to about atnospheric pressure to
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vessel 10 to the spent catal yst storage/di sg(gsal 262
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fBih R F@C @t 210 inval “R rfedeBaasasiafyigEhAstidpgvial ve, a
rotary val ve or other device suitable for renoving

0038br r dytheaemhgdiment dapigied ibFigtae 3) {her mﬁ/tqrwgrme 256 is
b Qffb)'Ga ﬁ&%&”fh%&é&@aéﬁg%é Hadn® 'R YRR SRivetd: frofiGhe

|ng dev etermne the a
o@eabgmr 280 o dhe stcvagej vessel i3 doydlinge rastuationbyThe hentrol

e L L
onifidel. gnroad ambcrcmneme treebshetar disk rotatestaweentB0ity white peditionally
fc% %{ﬁ%gt 8{1 o c%n’c]ot pt]r%wdggae Sif. %thfng?5QatV‘$|££‘r%Hé action that
prevents the W|thdrawn catalyst from grooving the sealing surfaces of the shear
disk and valve seat that could cause the valve leakage. One valve that may be
adapted to benefit from the invention is availabie from the Everlasting Vaive
Company, located in South Plainfield, New Jersey. Other control valves may
alternatively be utilized.

[0034] Generally, the control valve 332 and the outlet valve 260 are
interlocked to prevent simultaneous opening. This allows data to be obtained
between valve 332, 260 openings such that the amount of catalyst entering and



processing in the FCC unit 210. The netering device

256 typically renoves catalysts fromthe FCC unit 210
woeni7odisosal |y over the course of a planned pro#aTHIS2NG6/027542

cycle, typically 24 hours, in nmultiple shots of
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Gmfigared, toldﬁtmtéelmb ienelSoat, Molptra) of cathlyst indive sterm/vessel 310,

t

PoSaich Bl calays. i e "BemBhofee3a) v16 SR b rale Bicpigs
melemeRbhraugh aiatribasﬂomekm‘dhe @tqragam%sed; B, marm!cpmt 314, the
$B5%38 pomnth To Pt otk Ao 6 BhlEG N 2P p ohBui
254 oF butiet dnelBedavi ng t he storage vessel 310 may be

MLt SRt 6 FTEBHLE Mo by B84 vt
§M§Ia§ %ﬁé@ow b@é{ptdﬁfﬁo prdvicd a ﬂ’(éw& in@ftaive of mbcm.?ﬁlt ot catalyst

kg/cnmR) into the interior of the storage vessel 310 to

@ahh§e3t@l5ﬁ9§| wﬁek 319.| dier 'Pa%qu% 306 Ara gesrrively oppled to a
bl'i}Fé?MﬁJBf NG 3\3@&?{& s%gﬁoﬁé‘ thd abﬁbgb%sw%m %@Ia/ﬁﬁrface 320,

t or age/ di sposal via the outlet |ine 304. [0035]

smheaaa ﬁr@ﬂ%ﬁiﬁ pegd. Fiaghref the legre33fhas eneJpacherladaf coupled
{Hé?étsm A doﬂ%ﬂ@reﬁz@P@ce@fes“@%eoétg!}t%%fsth%%aﬁOéeus 326 and

provi |ng a netric suitab or resol V|ng anount
oiilizeatsgnyentiah deta samplas ebtfinad thereftam ito gespbig e e @mount

QPMtﬂ@ra%cgbt%éﬁgﬁé@icggé%@éﬁ@6%15%a;h%e@rﬁg evice 256. Data

regener at or gured to
sanpies arbalsodaledn éftereactuatiohwite offitiet sialse 260 SIUnh tiad the true
gltn%ﬁpof cgtSFysi w?f&é)rawn from the FCC unit 210 through the system 240
may be accurately determined. Additionally, the net amount of catalyst
withdrawn over the course of the production cycle may be monitored so that
variations in the amount of catalyst dispensed in each individual shot may be
compensated for by adjusting the delivery attributes of the metering device 256,
for example, changing the open time of the control valve 332 to allow more (or
less) catalyst to pass therethrough and be removed from the FCC unit 210.

. [0037] Alternatively, the sensor 264 may be a level sensor 328 coupled to

the storage vessel 310 and adapted to ‘detect a metric indicative of the level of
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the wei ght of catalyst in the storage vessel 310

and/or the rate of catal yst novenent through at |east
woner7gfiigoke storage vessel 310, the fill port BE#/USElve/027542

di scharge port 316, the netering device 256, the

outl et valve 260, the conduit 254 or outlet |ine 304.
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ySt pensed i n’ each in
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ﬁlelté%rr@srp%c(tgmcd aewige eaa;abasm d‘eteqbalses ratbmfeemmnagihpahdes
be renmoved fromt 0037]

fjex, aatﬁéyst»@py'ngtth@ueeﬁzcé‘oﬁw%w REyP%Be a 1 evel sensor

w%oum@uﬁﬁ d he Iﬁé@r&aﬁeaVﬁéételilsgfb@tan%&dﬁmmlddoto or
nmetri ¢ indicative of thelei_ of cat al

positioned: eppEvdNaise to dbgefonsitl. 29he Ig%hegteﬁ W%%ZS%S is

g%%(flgk&a @Eodé)&F RBA{ ﬁ%m Fﬂ{ee&ﬁé!?ﬁ WABAYS BohdLeE ZBﬂVItI@ebyaﬂ‘educmg

ransaucer, capaci fance devi ce,

thestesthecaturepof tbremtalwé\ﬂpwgg‘mm i @gﬁﬂﬁr%?r&ﬁoo‘f’ﬁﬁe metered
&ﬂbﬁr@@ ls}(?n Wefy o4y Which the |evel or volume of catalyst

the storage vessel 310 may be resol ved. By
040!] Zi nRefaringeaddiibraily te Figuee 3; the heal digsipaisr 258 may be

SERL ARG o IR PR 20 o
hegeney aleoice 2285, nmypmnmopmmeﬂertha domowit 2o baiyeeen the
Vrr?estcsar?rhg 8ewce t25% and the storage vessel 310. In another embodiment, the
conduit 254 may be coiled or define a torturous path such that the heat
dissipater 258 may be interfaced with a greater length of conduit than if the
conduit was routed in a straight line path as shown in Figure 2, thereby
improving the amount of heat transferred therebetween.

[0041] The heat dissipater 258 may include at least one or more
temperature regulating features. For example, the heat dissipater 258 may
include heat transfer fins 342. In another embodiment, the heat dissipater 258

may include one or more conduits 344 coupled to a fluid source 346 through
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[0038] Alternatively, the sensor 264 may be a fl ow

sensor 330 adapted to detect the flow of catalyst
woOhoargisoene of the conponents of the catal yst PCT/US2006/027542

wi t hdrawal system 240. The fl ow sensor 330 maybe a

contact or non-contact device and rray be nmounted to

the stora SS 31 evi ce 256 or_the
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the delivery |lrne 308. [0039] Returnin g to Figure 2, a
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\&whuTﬂnectbamnﬁ! tregalating ﬁevrewSS aeryche gonfigsirecd ﬁmlaatt@ the heat

e r
HlostrafercAieiseinokt WA, | E R SRR A ieBRRihg device
S88irnaypmelude heatRransfes ﬁns 360 heanottesempadienert Sthenthgrmal
? eér’@'t e‘?/fb%gl.%@r Rﬁg'ﬁ‘%gdet ng §Pﬁ%¥é(§ @itsggsg"“@ogﬁléoﬁ{% a fiuid
rsosnchﬁriélufopgknxuhmaehemstramfumﬁlutd rﬁﬁdwbet vveen t he
|n V|ce 256 an st or,age .ve 10.. L.n
TR0 o1 2B Bt VB 4105 iy AR5t BB gty be
gggreaeaa desr:trbm;@bmrgt byspmbrdtﬁgamyrdheﬁoheatwﬁdb?e%b@r@g %_b?trol
interface reate en of condui

ERaAIE R Blerint verad Bhus cThe dosirak VaGa0Y ey sk be
PericdieaNy dpenEHaBrRlods hédted gR¥ed H&B@yémﬁntthé IERYNVolGhe of
heat transferred t her ebet ween. The heat

diss¥eseet &1 028bqEsMPYRY god rﬁ?'ap%éeyt cqsrﬁr @S Rigvided from the

opIERAFAdOMtB) %%g#g@,tslmg; features. For exanple, the heat
di ssi pater 2 i nclude heat transfer fins 342. In

A dher éfﬂrsdamérﬁturet ofdhe8as aadl/9s Fafalyst erteingragssel 310 may
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o eweetric Bf tarapkratung provdedbyp theasamser 384,chatathedemperiatgre of
U, 5 B PR SRR oDl BB e, =
aeroediali anjby nmayt be irfittatec:d ot &x@mple, reatediay attidresmpay atciude at
B Al S MBS B et Ly e B i the system
to cool before restarting, reducing the flowrate of catalyst into vessel 310 using
the regulating device 256, increasing the heat exiraction rate of the heat
dissipater 258 or adding an exira flow of cold air to the catalyst leaving the
regenerator to cool it down through jets 386 formed in the conduit 254.

[0045] Returning to Figure 2, the controller 220 is provided to control the
function of at least the withdrawal system 240. The controller 220 may be any
suitable logic device for controlling the operation of the catalyst withdrawal
system 240. In one embodiment, the controller 220 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
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thermal regul ating device 358 to reduce the

tenperature of the storage vessel 310. The thernal
woegurlatdong devi ce 358 nay be configured sim | aCTUS2006/027542

heat dissipater 258 descri bed above. For exanple, the

t hermal regul ating device 358 may include heat
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i al pact I gn, e t d
e 2| on@%gl%’t% R embd m%ﬁgg'g%%ﬁthod 400 for
ﬁé‘g‘uléﬁhg cfdté!ystt\dnmngd:(Dtmltt h‘Ene/amda’r&jd 40 beginalat step #e2 by
stemto co

ohigiaing @ BeiE, p{jp@ et I3 't ngqrﬁ‘?{h{z &G unit. The
i@ of Icaﬁu;iée%stana%e armee@fmmgvalme h‘ﬁnteMpla,cbasnu on

rate of the heat djs ater 258 or ad n_ex
PIBHICBH 28 B SAFUEsCLdacSh HAYRR 8IPSRYTIG R Bre dfdfor as an
ﬁ@ﬁ@& mRdtAE. ERamPRls dftupdaid drierygbviied med@ss ihdudea metric
e conduit 254. ng[t0045 Ret ur ni n
[

@bﬁaiab‘ISt entraiped i the BUGdEY straam t%nf " fq%ﬁ%ﬁtcﬁ%'tws the
ﬁ%%/én%?é‘t& M?SU lL@éﬂ’f@Jst Y SR ctHiyst ToRotad fiopd hiey midéred

e an | 'ogi c”device for controlling the
wbdwabayatemt ﬂ@oﬂﬁpmey%t wi t hdrawal system 240. In

ﬁmo%t:ﬁ?;{kf 404 ?%T%% S fst2eitioRs BrdbIEIRAM A HeAmetric

cont s those available from
GECE’miusd: adition\aze tyricaliy attainagi emdbe raataest dglitiongystem, in

30 L 046 a6k Wi d:SRdof WAk cBURRY control lers

M Croprocessors, programable
Q@U@]arraMS,stwonmppdm carhouant sbematalysi Mmth@grtla@ edCC unit is

%Ie{e(irl#lrgesd Ir? lo(%s n%)édlmenlfsﬁwd tod[l)Jle‘l{ ?rcfytélytb‘? is determined by
summing the catalyst additions obtained at step 404 minus the catalyst
removed from the system obtained at step 402. The determination of catalyst
within the FCC unit may be made from data obtained over a predetermined
period of time. The predetermined period of time may be in fractions of an
hour, hourly, daily or over other time periods. The determination of catalyst
within the FCC unit may be made from data obtained real time, for example, by
monitoring a data stream such as regenerator bed level. As the process
described above is iterative, the total catalyst determined may, alternatively, be
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controlling functions of the controller 220. It is

contenpl ated that the injection system 200 and the
waoizbitanesaal system 240 may have separate contr 8CTRIS3006/027542

which may, or may not, be linked. [0046] The

controller 220 is coupled to various support circuits
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g@kglfjfawn s§¥t§g€ gn(t)lrﬁl?)i be Fsteo tcrrre:mowaaﬂa;gat vaimdrawal of about 4

i ves added to

onsapbsafalyt Relt Q“I’X/s{]ﬁ'\ﬁ ticvﬁh E"!L—?YC m@dgshegreégg’rmmed
G tht%edsuchntmea eipRp dvitRibwalt Bencurbudll 66 reatal ger the
i's determned by sunm ng the cat aI%qc,t addi ti ons

oredsfined periosk efn sme AMbadImant thar RSP MBRL VAU, dfitiate
W@df&@& ﬂﬁfh%'rﬁ Shetbtos bSO uéﬂé thd B?stgmtzztcm Fat brampie, the
ys e FCC unit be nmade f m)
opeeatoctaysitiae p[\l@tﬂ!gfa@fthm&fpﬁgﬁﬁp &) the cgt@{yg q&ievel within
e f

ﬁl@%qgéer]‘?{ EF‘%SQ Elllé'i’\d:(a)ffp(r)({/v*e c{r@oﬁﬁlhf&%dtlﬁn cSeb??iggd;”b’?y thé seRsor
Pduelhe mmmuah mmdmmps'tbwﬁe fin @ﬁélt@d@ the iafgﬁéw%@rawal
nol?%gugtré)g@n%js%ﬁe Pa%@mﬂﬁgre{\nfa"f‘%ortthmmé Rériggxanpl e, by

[0052] Although the teachings of the present invention have been shown
and described in detail herein, those skilled in the art can readily devise other
varied embodiments that still incorporate the teachings and do not depart from

the scope and spirit of the invention.
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nonitoring a data stream such as regenerator bed
| evel . As the process described above is iterative,
woOher7iooisa cat al yst determ ned may, alternati veCyus2006/027542

becal cul ated by subtracting the catal yst renoved over

t he period fromthe | ast determ nation and addi ng the
g@?z% %/ﬁt added over the sane period. [0050] At step

1yst anount is conpared agai nst a
threshol d val ue or process wi ndow. If the determ ned

at al i s outside a predefined process w ndow (or
xce Caltﬂlé!Stt H‘F@ %)ap ks pfor arteg‘og’!ﬂgalc?tﬁ'ysédfd?rfh gnBuid

aétawstérdém@trsceweuﬁv%nﬁins%ep 410 This cycle of
nmoni tori ng t he anmpunt of cataly is repeated in order

to nef REesPYreressehsyitable ferhigh mpeéafum pmr.aam,. n the
FCC unfiil porf\@Ma Rl AEERISE Yort HErEdah lt%e%&fre%@sé‘lm t to

conti nue oper at i ng at or near processi ng [imts with
m ni @meterrtm@tcteéaqeowupiq%pémfﬂbpw di ng the desired

pr odugeby dlsélBgte‘?%ﬁaﬁéd’ RjacerP PR ﬂ‘né@ﬁpﬁ" deRicd %&EP?QW to

di s-opti msation, eby maxi m zin e profit
G¢Oltcﬁ@l)f3¢3@1t§yl§9élm perssnr@rves{s@o@rq I n anot her

|
ST kLo 9 Rl SNt A RRUF e e
inclivalive af gatalystfémedhgimemessofe vasisal thedugbwtbe nzetering dewce
predefi ned period of tinme. For exanple, the w thdrawal
system 240 may be set to renpve a target w thdrawal of

aboutThe apzpm'atus of atadthyls vhpein theysensdrefurtheihcborapwidesnay
wi t st Rt o Saf PP A B Plssspi heshdiavhtrsor o a

[peel sethsol. N one enbodi nent the operator may manual |y
initiate withdrawals fromthe regenerator 250 using
the system 240. For exanple, the operator may initiate

3. Wi tTHE gppdraiuB of eRMANS Ahbreir the Heat alskphtdd eattheé\Bprises:
within the re@gfenerator 250, such as provided by

i nf orfgt PrIROEHIGA Haas “i“’ne sensor 244, The manual
W t hdrawal nay be nmade in addition to the t ar get

wi thdrawal , or count against the target wthdrawal for

fhat theaPRasRius@f claind2 vhareimibedieat Hissipaies iues comprines:
pr ese@&oﬁdmedudp osemﬂgﬁ?& JF&IF\%YMF fuafaOkhgei%ugﬁd in

detail herein, In the art can readily
devi se ot her varl ed enbodi nents that still incorporate

5he tgac dl%?atﬁgdofioclgm V\ﬂe%{etreltxr%t S;te?%gpfdezﬂg further

splrltoftelnventlon I's clalnme
cempllisest wi t hdrawal apparatus for renoving catal yst

from a&e‘vél{/éJ l:gupled to the fill port.

6. The apparatus of claim 1 further comprising:

a vent port adapted for coupling to an effluent stack or other safe
location; and

a pressure control apparatus coupled to the pressure vessel and suitable
for establishing a pressure within the vessel in excess of 5 pounds per square
inch.
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catal yst cracking (FCCU) unit, conprising: a pressure

vessel suitable for high tenperature operation; a fil
woaod7/oamdsa di scharge port defined in the presBaras2006/027542

vessel ; a nmetering device coupled to the fill port; a

heat di ssipater |ocated adjacent the netering device

nd ted tp cool .catalyst entering the pressure
\?essZf'?gﬁﬂ%arﬁf)@éﬁglﬂm3ofﬁg?<%rchrisf@' pressure vessel
ar r angesoliny Rystemdarrangezt to Ceg'uMiéCaaﬁéMﬁer@furé adfagng Spressure
entering the pressure vessel through the netering
¥esA€e. 2. The apparatus of claim 1, wherein the

sensor further conprises: at |east one of a |load cell,
a differential pressure sensor, flow sensor or a |evel

Sensofhe 8pPParRRISAS I Trwhiaret) the Roeling pusiem futther GamRrises

g5 ftsPah& bf fitl ¢dipledCBRE bFRBUrédRB s orHERRIIRG Ricket.
transfer fins. 4. The apparatus of claim 1, “Wwherein

the heat dissipater further conprises: a conduit

dapt %v(ﬁ,%t £l 4 d therethrough. 5.
?’he agglgtrog%d:%@%vf&% al rﬁgffé‘ﬁl\/\%é@gin%h#he nmet eri ng device

f ur t herfluith metalyst scragking |upd (el e aving t nagedctpr coupled to a

atus of claim1l1 further conprising: a vent
geogretﬁggaéglgtgﬁe}g for coupling to an effluent stack or

ot her a safalyst withdiawal apparatuspraspias fo therRGG andpznggured to
grge:ﬂgﬂb?%?%#ﬁs %}ﬁo%ﬁ&.}ﬁ@e yme | and suitable for

I'hg a pressur I'n the vessel in excess of
5 pounds per square inch.7. The apparatus of claiml

further conprisi : oling system arranged to
ngul ?%S%Sq%)@@zgl}g}"@?f@ﬁﬁ?r ‘for?%)rﬁhgésure vesgel . 8. The
?p p ?r atheat @iss@ﬂaﬁér%i%p?sdmeltbeth@eh h]?e ]Eu_wélj/sn gNiﬂW?Qtﬁh ap%aratus
urther c ri ses as. |l.east one ins co e 0 e
. Bhaale oA gBh b FRa GisuBaRT AgPptedidatcooh cSRIRY Hiaying botween
o/ edtiist Withaiedid GppHRit e asd e reSEtoe:

11.  The system of claim 10, wherein the heat dissipater further comprises:
one or more heat transfer fins.

12.  The system of claim 10, wherein the heat dissipater further comprises:
a conduit adapted to flow a heat transfer fluid therethrough.

13.  The system of claim 9 further comprising:

a metering device disposed between the catalyst withdrawal apparatus
and the FCCU, the metering device adapted to regulate flow of catalyst moving
between the catalyst withdrawal apparatus and the FCCU.

14.  The system of claim 13, wherein the metering device further comprises:

a valve coupied to the catalyst withdrawal apparatus and adapted to
selectively open a passage defined between the catalyst withdrawal apparatus
and the FCCU.
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a fluid catal yst cracking unit (FCCU having a reactor

coupled to a regenerator; and a catal yst w t hdrawal
weappevaises coupl ed to the FCCU and configured POT/OSR@6/027542

catal ysts renmoved fromthe FCCU. 10. The system of

claim9 further conprising: a heat dissipater disposed

bet ween the catal yst withdrawal apparatus and the

reactor, the heat dissipater adapted to cool catal yst

i ng hessystsen of bleint 48 &lriber camptisingwal appar at us and

heat o Settoralngdd fo, BIVIoETR Flesft Mool of (5Bl ghiBing the
tthaafatyst ithdrawk? apgératusy st em of cl ai m 10, wherein the

heat di ssipater further conprises: a conduit adapted
to flow a heat transfer fluid therethrough. 13. The

si&t emhefsystem af Safmin b hmerélﬂrtﬁé sensty furtharebRiprisgs:
st w t hdr awnal

devi ce osed b tvvee cata

appar ﬁtg%a gﬁ'ﬂeﬂﬁ@ . t"‘lﬁj t@H gf’?@%‘@\ﬁ%‘é%@éﬁ%ﬁe'}%r or
repveiadensbr.ow of cat al yst novi ng between the catal yst

W t hdrawal apparatus and the FCCU. 14. The system of
claim 13, wherein the netering device further

COMPI ITHRSSysteny ¥F ¥Rirk OURherkir ﬂmetéé‘fel?ﬁtvﬂ{hﬂ%wéh‘afpﬁgfﬂ@further
apparatus and adapted to selectively open a passage

dEMRe8Sbet ween the catal yst withdrawal apparatus and
t he Fg%}eggjremgséyﬁﬁm of claim 13 further

conpri sing: sensor arranged to provide a netric
i ndi c& verd nﬁrt digpasemstn Gatressie vhesel landceauplegsto an effluent

tgmrﬁ&ﬁﬁ 2RO WAk IH'?ur 16. The system of claim 15,

erel e sensor ther conprises: at |east one of
a load cell, a differential pressure sensor, a flow

sor, Qor 0 T cl.ai,m9 .
S5, A o A IR
aonipcompEsing: pressur e vessel and a vent port di sposed
in the pressure v ssel ? GoMP |l ed to an ef f | uent

determining a change of catalyst' présent in catalytlc cracking unit
(FCCU);

withdrawing catalyst from the FCCU into an isolatable storage vessel
coupled to the FCCU,;

measuring the amount of catalyst disposed in the storage vessel; and

removing the measured catalyst from the storage vessel.
19. The method of claim 18, wherein the step of measuring further
comprises:

sensing a metric of catalyst disposed in the storage vessel.

20.  The method of claim 19, wherein the step of sensing further comprises:
determining a change in weight of the storage vessel.

17



stack or other safe location. 18. A nmethod for

controlling an anobunt of catalyst in a fluid catal ytic
wonrewkiimygs uni t, conpri sing: determ ning a changeTmwi2006/027542

catal yst present in a catalytic cracking unit (FCCU);

wi t hdr aw ng catal yst fromthe FCCU into an isol atable

ZLS %o GEcR psatiefal i ol 2ok g

¥dgdg the neasured catal yst fromthe storage
vessel 19, Th[e net hod of claim 18, wherein the step
of meRstipg iy § BF"’IQ?e\feSE?anrl ses: sensing a netric of
catal yst disposed in the storage vessel. 20. The
met hod of claim 19, wherein the step of sensing
further conprises: determ ning a change in weight of
the storage vessel.2 1. The nethod of claim19,
wherein the step of withdrawi ng further conprises:
venting the storage vessel.
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