FLU D CATALYTI C CRACKI NG SYSTEM W TH FI NES ADDI TI ON SYSTEM Fi el d of

t he I nvention [0001] Enbodi nents of the invention generally relate to
a fluid catalytic cracking system and nore specifically to a fluid
catal yti c WPRK(1AHF'Syst em having a fines addition syst dRT/EREENFFEG on
of the Related Art [0002]Figure 1 is a sinplified schematic of a
conventional fluid catalytic cracking system 130. The fluid catal ytic
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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
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[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 fo 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



continuous addition of fresh catalyst to the catalyst inventory
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[ 0009] Therefore, there is a need for a fluid catal yst cracking unit
having a fines addition system SUMVARY OF THE | NVENTI ON

[ 0010] Enbodi nents of the invention generally include a fines addition
system a WPu@PH/Hal ytic cracking (FCC) system havi ng REWY§78E/065506
addition system and a nethod for using the sane. In one enbodi nent,
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DESCRI PTI ON, (R Tl BAYANSSh the FCC unit.  Fines are conventionally added by
removing catalyst from one of the catalyst injection systems coupled to the FCC

unit, and utilizing the emptied injection system to replenish the number 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.

[0009] Therefore, there is a need for a fluid catalyst cracking unit having a

fines addition system.

SUMMARY OF THE INVENTION

[C010] Embodiments of the invention generally include a fines addition
system, a fluid catalytic cracking (FCC) system having a fines addition system,
and a method for using the same. In one embodiment, a FCC system includes
a FCC unit, a fines collector for recovering fines leaving the FCC unit, and a
fines addition systemn coupled to the fines collectors for returning the recovered
fines to the FCC unit.

[C011] In another embodiment, an apparatus for injecting fines into a FCC
system includes a fines separator coupled to an effluent stream of an FCC unit
and a fines addition system coupled to the FCC unit. A conduit is provided for
delivering collected fines from the fines separator to the addition system.

[0012] In yet another embodiment, a method for injecting fines into FCC
system includes collecting fines from a waste stream of a FCC system,
automatically transferring the collected fines to a fines addition system, and

periodically injecting the transferred fines into the FCC system.



[0013] So that the manner in which the above recited features of the
present invention are attained and can be understood in detail, a
nore particul ar description of the invention, briefly sunnarlzed
above, mayWOLIWAG7Hy reference to the embodi ment s t her RFTIFREHPOE0E
illustrated in the appended drawings. It is to be noted, however,
that the appended drawings illustrate only typical enbodinents of

this inventi ?Eﬁﬁiﬁﬁ@Nt@PﬁﬂE)QﬁAWMG@ be considered limting of its
e

scope, for t Inventron may admt to other equally effective
enbodi nent s. [JW@IGB]14] Fu@urtbatlthes nEEnsenh i whield the habmvei teoitedvicefuras of the
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IR Ol R I L SO
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system [0018]To facilitate under st andi ng, identical reference
nuner al s hav&issé@mbodiments of this invention and are therefore not to be considered
limiting of its scope, for the invention may admit to other equally effective
embodiments.
[0014] Figure 1 is a simplified schematic view of a conventional fluid
catalytic cracking (FCC) system;
[0015] Figure 2 is a simplified schematic diagram of a FCC system having
a fines addition system in accordance with one embodiment of the present
invention:
[0016] Figure 3 is a sectional view of on embodiment of the fines addition
system of Figure 2; and
[0017] Figure 4 is a flow diagram of one embodiment of a method of
injecting fines in a FCC 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.

DETAILED DESCRIPTION

[0019] The invention generally provides a fines addition system, a fluid
catalytic cracking (FCC) system having a fines addition system, and a method
for injecting fines into a FCC unit. Advantageously, the invention facilitates the
addition of fines to a catalyst inventory circulating in the FCC unit, allowing
amount of fines present in the FCC unit to be balanced with little or no process
disruption, thereby allowing the FCC unit to operate at higher efficiency for
longer periods, as compared o conventional practices.

[0020] Figure 2 is a simplified schematic of a fluid catalytic cracking
system 230 having a fines addition system 240. The fluid catalytic cracking
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used, wherever possible, to designate identical elenents that are
common to the figures. It is contenplated that features from any one
enbodi nent nmay be beneficially incorporated in other enbodi nents__
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feed stock and delivers the cracked producf in va formto )
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an effluent [eo2aK. The catalyst injection system 200 maintains a semi-continuous
addition of fresh catalyst to the catalyst inventory circulating between the
regenerator 250 and the reactor 252. The catalyst injection system 200
includes a main catalyst source 202 and one or more additive sources 206.
The main catalyst source 202 and the additive source 206 are coupled to the
FCC unit 210 by a process line 222. A fluid source, such as a blower or air
compressor 208, is coupled to the process line 222 and provides pressurized
fluid, such as air, that is utilized to carry the various powdered catalysts from the
sources 202, 206 through the process line 222 and into the FCC unit 210.
[0023] | Typically, different additives are specialized catalysts utilized for
process control in the FCC unit 210. For example, additives may be provided
from the addition source 206 to the FCC unit 210 to control the ratio of product
types recovered in the distillation system 216 (i.e., for example, more LPG than
gasoline) and/or to control the composition of emissions passing through an
effluent stack 212 of the regenerator 250, among other process control
attributes. The main catalyst source 202 generally delivers a Y-Zeolite



[ 0022] The catal yst injection system 200 nmai ntains a sem -conti nuous
addition of fresh catalyst to the catalyst inventory circulating
between the regenerator 250 and the reactor 252. The catal yst .
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[0026] The controller 220 is utilized to regulate the addition of catalysts
and/or additives made by the injection system 200 and addition of fines made

by the fines addition system 240, so that the dynamic equilibrium of catalyst
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and/ or additives made by the injection system 200 and addition of
fines made by the fines addition system 240, so that the dynamc
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general ly includes a pressure vesse , a pressure control system
260, a net ercqnippddwiitercanodemodess chpatslity sndhseastivity 26y bainabiosed trom

Phr bugh. e o TreSgS Stk A€oeralivB et Pl SEhE CahBs e il Gep Rraten
Figure 2, thevihgnasch capatilitpnissysdeebe@40 Uniddidistea Pateat Neers 659,259,
o ectt on s B BeltuBke 20 208 N EHaPIRS daeht APRZAIPR Seriad No.
fi rst senson 02300, avay fike ﬁo@rﬁﬁ@f@,\@bék, Mtﬁﬁ%ﬂ@@%r@!gﬁmcoﬂﬁf&l@a,by
optical transducer, a capacitance device, a sonic transducer or other

devi ce sui t &PEENCErinpsTi eftiigfiasnf §rigetaréemplaéad (it itahle senieqllegy may

vol ume of fLBES  fbSRAvEohiyutdifonat Or age vessel 258 of the fines
i njection system 240 ma resol ved. For exanple, if the first

sensor 270 [IWABldes Hre ?i/r_rr&ga?bmctiomu sygemheAgenarally imclupize & prgssire/essel
Lonesol Eue! 356" paBUAIY, Pyl Sph S, BLRAELEIEL YA 16T g e
syst em 240. seMOr20017 $0itathad 5361CIroaR i) 2/ 665 06dicadzO bl finamdijeeted into the
embodi ment, Fb%e u?u nf‘% t%%ﬁgﬂai%ebﬁneas tsn?é:c?[%(rjw ssyesrt]esr(rjlr240. in the embodiment
depicted in Figure 2, the fines injection system 240 includes a first sensor 270
configured to detect when a level of catalyst within the fines injection system
240 exceeds an upper and/or lower threshold. The first sensor 270 may be a
differential pressure measurement device, optical transducer, a capacitance
device, a sonic transducer or other device suitable for providing information
from which the level or volume of fines disposed in the storage vessel 258 of
the fines injection system 240 may be resclved. For example, if the first sensor
270 provides an indication to the controller 220 that the fines level (or amount)
is greater than a predetermined quantity, the controller 220 may initiate a fines

injection by the fines injection system 240.



272whi ch may be utilized to determ ne the weight of fines within the
storage vessel 258 and/or added to the FCC unit 210. In the

enbodi nent depicted in Figure 2, the second sensor 272 is a plurality
of | oad cewbsemdapted to provide a netric indicative ofPGIHS2HBI06H06 of
fines in and/or passing through the storage vessel 258. The | oad
cells are respectively coupled to a plurality of |egs 274 that
support the storage vessel 258 above a surface 276, such as a

concrete pad0829kt r ubt graiheremiadimenie the Beps 284 ay7he faseend $sar
cel | (sensor ﬁ(f’r} - i & aGigitY efe iR

out puts of t%e cl)%[fjw(':ég)l ﬁg %’ﬂgéfgc?ﬁﬁgg@iﬁé;%%lgﬁ oﬁgg sa II es age
obt ai ned t heresbeb?58 andées glddedtthhadiC@mpiir10ofin the embedieent: depigied in

FCC uni t 21&@;% t@gcs‘ssggg,%%@l.%?a yz%% & [Jx‘&ﬁgtaéef%éﬁ c8is é&;ﬂﬁéd B BRI a

within the al' so be rm ned as needed
utilizing theetrieaddicative of Te vangdrd§ fofesfinrewl/addassing thrhegiFdE gttrage

210 may be deterpm ned._by either, weight |ost or i,ght i
conput at i ons"%ﬁ?ﬁ%nﬁ‘@h@aﬁﬁg‘% ﬁ'f%\gﬁsﬂ)@&gﬁ)ytcﬁg\aﬁgg@ %gﬂ@ﬁg of legs 274
Addi ti onal | yinat Bgpptet RERigeotedsoness atded oy@fadehe?s; cucheasod coherete

production cycle may be nonitored so.that variations |n the anoun
fi nes added mowrwr&mb%i%@ﬁﬁ@? St s gre {ard %ﬁ%ﬁﬁfﬂs%;ﬂg

fines lost ig, 'ib%%?étsmﬂ?éﬁéor%méeQ@@Ir@eiw@tr@magmmf thinesd talls Ay
catal yst inventory present in the FCC unit 210. [0030] Al ternatively,

the sensor 2@iizépsedearsial datp samplesiabtained dharpliemole feselvartbamet gmaount
fines | n tNeSiAdtRS e EC8 TRY21E aftel BabHl 188MBRI/EIES THdanidunt of
gh the fi

adapted to d%ft ect a t1Tow of” fines rou nes injection system
240 or ot herfireenstaséntivathimthd sigrdgenessselThes fayalse bsalet¢mtingdlas srsded

278) is adapted to detect the.flow of, fines t .
corr%aonent s g“l‘tﬁ’tz'ﬁg tb?ﬁ%asdpﬁﬂg’i ﬁ Ibena@%?te% f@f@?%@ﬁ?%‘%@&ﬁé%‘? Bﬁ%w A
contact or n@fieGSint@Wy dRtvérCReiynt IdEYorbeeight ke dt corhpetatioms wiiiziddhe
t he storage vessel 25g

, , the netering /.ce 262 or a conduif 256
coupl i ng t hedae girayesy dystke losd qeffs 1 r{g&;f/t'&f'%}% f%‘ez’lﬁt. a'l“ﬁ”?h@* f'?es added
enbodi nent  dgRi; §h&doiiReRiAHE Pradudibl dybrRWnES BROhoRBYtel &oathaDakatibhe W
nmeter or capacitance device adapted to detect the rate of enttl;‘al ned

particles (ithe.amdumesjineeaiived maydigetenede bhir areBdicatije ¢fi the gount
storage vess |ﬁ,—%§810§r2ﬂ_/ 6 S%g%n?’s b(’im%?%lf’,xthb'ﬂﬂo&rﬁ%fﬁ%@%é@t@%@atalyst

[ 0031] The netering Vi ce I Spose n the conduit 2 t
control the ihteavonfpresemsn it BCChaniicbiddui t 256 and ultinmately to the

FCC unit 210 the, fi diti T L na. i
262 mmy. be. AROGAT of f AygAE e i SRl PSR g SR Bl e
sui t abl e foramegul &t fimg hhihcasore wésskl @88 mayw beng thirdsense St irwdds
| 258 and into the F it 210. Oth i tabl ter '
Vet ude. _but Sdaeied  Oeteet ¢ daa ingediropuie Ttk AR GVSRIbeahEhprHer
devices, val ¥gRiufAer hhdvind KiRes OTEns Yiolabémsoratiard Benstrv2Ts) i86dddpseda to

&
rotating shear disk valve, available fromthe Everlastin

Val -
Conpany, | ocdgted the Boutdh fieai thrquandonanelythe CoBPONPBE3%] %?ef?'?%féﬁj‘fhﬂﬂ’
devi ce 262 %t%ﬁbﬁbm% ﬁcnr?s@%%?fﬁefa;«gjd?ﬁacﬁkr%h%ta#?ﬁek’ﬁg1anEI'rﬁE@

di spense or her  manners. nes Ition rate wll vary
accordi ng t obe¢ eustezidodhe ched HCZS4the stosage vérseliabl dbe pieteningpdeyiensd6?

that particular refi. i S _expgrienci i f hngs

requi r ement s°'of CPH@“'E@%&HFP“%@F %Hgag%gfeesr@:é ﬁggﬁ@?“cegpggﬁ?r‘%mge In the
confi gured tembodierht abpigtedinFigureahous fléwtsensompeay daya ebnit flnesmetet or
FCC unit 210 without interrypt.i of . processi ng. . cours Syst

may be conf i GRRASHRRGS PR aagmﬁﬁg%rde tg’?ﬁafa}%%toggﬁ%ﬁ?g.pafﬁ%e%teéﬁ%é)
device 262 tygiif 't'hyodg{ili &d Tohlme2santtHinenhs Gloraget vesk@! P56 add/onlthy
over the course 0f a planned production cycle, typically 24 hours, in

mul ti pl e shotandpit 26bexdinertie s¥eleBn#ttht s spaced over the production
[0031] The metering device 262 is disposed in the conduit 256 to control

the flow of fines into the conduit 256 and ultimately to the FCC unit 210 from the
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[ 0034] The pressure control system 260 is coupled to a pressure port
326 formed in the storage vessel 258 and controls the pressure within
the storage vessel 258. The pressure control system 260 sel ecti vga_lgl
pressuri zeWothes/8fGFage vessel 258 to between about 5 tRFHBHAHEH0
pounds per square inch (about 0.35 to about 4.2 kg/cnR) during fines
addi tion operations. In operation, the pressure control system 260

provi des air _at abqut 60 psi baut 4.2 kg/cn®?) i.nto the interjar of
Phe storage (aes2ddss Satnatl’ Hhe s GV cherne’ Seth gt/ Poctis
258 through thepaslspricehaMetisvicadr ogwr aevied duitdisle fdttragtlatnd $e ambtint of
210. [0035]In one enbodi ment, the pressure control

. [ [ system 260 is

confi gured t 6NgF GAPIBY prognthaysiorage yesRsl 298sanhinie tﬂF% F&@PQ@@\%SQ@T“
258. Al ternat , : G 1 ; atdUrhEEe fi
or ovi ded by (ALY Tt B GBTREL Tt LRk aR EEIMARD (orded PUNEE reative
utilized to Hispladement deviges vahdsanohrdikai SaecvdiblieHeaeterig sleyiceRbseg
in the storage e : esst C r @l ; Y,

addi ti onal | ygbreo\{%%%f %B%arﬁgg'sggfa ([:\E)B;'Itarﬂ%l%@ﬁeﬁ o(/P]veoF V?rﬁ]{éﬁ\a ?Q%Ipéo%‘%rgpany,
gas provi ded|dcatdchia Sktuth Epenfisdd,dedw 2&B8eyt hereby providing the ability

to optim ze LN the.coll ected fines an nt rol j 1.0

cond!oti ons wﬁfogﬂjzh '? he' & H}%%@Q,gg‘é‘g? %SWWS%%SW'BE% \?;'gl %@éu%mﬁ%@by
check val ves y2Zht a¥Qupephdeddibgeriel @chy vitley damess, flhevfindy addjttort hate
pressure control system 260. Qther c ntro&F val ve 30‘%?9?6 ﬁpownl to h
regul ate fl oW”bYﬁ%taﬁfé?r%@um?ss'%en‘éfvﬁﬁeiF@ Paﬁrr%“fﬂthe[ 9§ PhilpgRoloss that
enbodi ment  dephelied réfhdr) wgﬁainﬁgtag@. PR SO MhosSKaURENSAR of the

includes a pressure neter 350 \"pressuretransmtter 352 that are
arranged to HeCeanit a1@mbeinetefing devse 262 inahbe CORligued ta fies)absul 0.5 to

258. The pre r.ea.t snoipt -1.AC n t ; I
Co the cont r AP Gr 6o ERs Heh ' iy B FirsR IS o oufit 21 wifldlu iferapRoP
avai | abl e f oprqeeesiegsOtootinse| systemelmaf be abukgeé to pravidegplasgen @ srhaller

R s e T A e

at nospheri c peRSHEHIN dver #es osuredal @ flandsdngotietiont ayckg éypiedigeld RA8s, in
with fines fromthe fi ne?mrre overé?%ystem 214 or ot her, sour

. e., For
exanpl e, t hepHtEEg ghats,p FHENIAed AR NS SPaFeS S S e @dO(i?F&PBrCVC'e-
reduced to al,QwvEi RR8s Wy also be added to the FCC unit 210 in an “as needed” basis.

[0033] Figure 3 depicts a larger schematic view of one embodiment of the
fines addition system 240. The storage vessel 258 of the fines addition system
240 is typically a metal container suitable for use at elevated pressures having a
first fill port 314 and a first discharge port 316. The first discharge port 316 is
positioned at or near a bottom of the storage vessel 258 and has the metering
device 262 coupled thereto. Optionally, a second discharge port 318 may be
positioned at or near a bottom of the storage vessel 258 to allow fines to be
removed from the storage vessel 258 while bypassing the metering device 262,
The second discharge port 318 may be coupled to a port 320 formed in the
process line 222 or conduit 256, thereby allowing fines exiting the storage
vessel 258 through the second discharge port 318 to enter the FCC unit 210
through the process line 222 in the event catalyst flow is prevented through the
first discharge port 318. The second discharge port 318 may also be utilized to
emply fines from the storage vessel 258 into a container 340. This feature

allows the material present in the fines injection system 240 to be switched from
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be added to the storage vessel 258 through a second fill port 312,
for exanple froma tote 302 or other container (shown in phantom.

[ 0039] The pressure control system 260 vents the storage vessel 258

t hrough a weeo7psists 310. The vent port 310 is coupl ed PETUIEO07/065506
regenerator's exhaust stack 212 or other suitable effluent stack
through a first fines renoval device 380 such as a cyclone separator

filt I I 308 i ded t t
Cor ' prevent §nes Mﬂly%ﬁa%%eﬁee@@ﬁvﬁaﬁ%és.%estb@fsﬁﬁq fis U Pl oBles
258. [0040] 'd"igmp‘ﬂohsjr eiforasy thewerirdr, device 380 is utilized to mnimze

fines escapi (%Hfromthe storage vessel 258 during venting. Fines
recovered biPUHe firldie priesedrer OGPy 'QWU&W 19 PregRYeck b §26

through a rgfiea |HQHQ%&6ra§§%eE%It§B% SPEGURIY ?rﬁasﬁ}esgt?l% wihin the storage
alternately transferred a container 354 for later addition to t

st orage ves¥egsePb8or e poesaure gondglisysierg 220osclaetively wartsuredibee

5, PrOvE ded rieendd skl fisheol BRHCRRR] aBiG)! &7 8RR RE: Ltars! Ak

212 to pull cuum acr oss rst fines renova evi
that fi nes (edoott a|35etd: thaLhh %mﬁg@aﬁhéumtlm addition bpe@tuonade opesatan,

258, do ot scile, 04l BBl AbS Gl 15 QRTyLbSCONRL AL, ety

first fi neSintcﬁm@zViﬁferIdEW te 8hgaBshE 24B3peaask hedweiow hemahersagege

vessel 258 and the first fines renpval device, 380 to se te_larger
particul at e‘éeq‘SPL%S?HQrQJ@Ht the; aclyatedTRetedng giryice £&% andn EO %ﬁ‘rﬁ?& nit

device 384 pmy be a cyclone separator or filter. Separated
particul ates are returned fromthe second first fines renoval device
384 to the D08Phge Veoselemizwiingpbidh pép$éfmﬁwtﬁdﬁvst@m26@ﬂ$réanfmr@fhe

top of the st ohage ;3’1 St o?éﬁ‘ter\[gggiﬁibﬁaé gﬂﬁ"ﬁ%@?hgﬁl %5539 , the

posi ti oned between storage e netering eV|
to provide ;areaemnemontmtjs;@aem\%mrhay uilizag@s grevifieédby tee lowar 20&

2 ol oht of D8R o Tt Rt n Rl S ey e oLt B e dr e osP
st or age vesaﬁbrv%@ caod thd dineetdigiosgd drvthe est@faget viesakl 088t hEhd Ipwmsure

VAl ves. 308 GEDSEETORBNTAY S, DRICBTEERBIPEIra) e o e air

operation ofr dther §H§Eﬁiﬁd’e4:0to i8TstEraaNbess! 268N HeRdbyVSoVRIMA8 2Ry to

positi oned between the storage vessel 258, netering device 262 and
fines recovditinizgosing1f. thehedlieciaghiings aOﬁI%%mé(%W@P@“emﬁ{ PRy

to prevent mmH'tﬁﬁ@ﬁggge%egé%smgat&u&w&;@esdeéé%td SRk RlARReshS hﬂé"’

of fines withint Ot her control valves 308 are not be
di scussed iprovided Her selectiviely tisectt thew shitcatabftherpresswe control system 260.

Other control valves 308 are shown to regulate flow on other conduits shown in
Figure 3.

{0037} In the embodiment depicted in Figure 3, the pressure control system
260 includes a pressure meter 350 and a pressure transmitter 352 that are
arranged to detect a metric of pressure within the storage vessel 258. The
pressure transmitter 352 includes an output that is coupled to the controller 220
such that real time pressure information is available for process control. A relief
valve 326 is coupled to the storage vessel 258 to prevent over pressurizaticon.
[0038] The system 260 may intermittently vent the storage vessel 258 to
about atmospheric pressure to accommodate filling the storage vessel 258 with
fines from the fines recovery system 214 or other source. For example, the

pressure within the storage vessel 258 vented and/or reduced to allow fines to
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[0043] Due to the high tenperature of the fines exiting the exhaust
stream one or nore heat dissipaters 358 are provided to cool the
fines before entering and/or while in the fines addition system 240.
The heat dV@g00342%7s 358 may be coupled to or positi ondGTAFPIAHY e
to the conduit 254 between the fines recovery system 214 and the
storage vessel 258 and/or the container 246. The heat dissipater 358

may al so be_an jintegral part of t nduit 254. e he I.SSi pat er
555 15 cont PeaRRn o i pPise Vet TroMToNe piSeeenty TR Sihder Bk
t her eby redyginototd1802 eppicatun®irel ($Hevrf infgaintdray ng from the
regenerator 250 to the fines addition system 240, |n anot her

enbodi nent , [00R8] condiiet PIEsEUTRa FOREClcBYSEn 850 d’@ﬂ?%é*‘ea.SEQfFE%r‘{ﬁ?§elp§?%
such that tiﬁ%ﬁfat%arﬁ sidpebes. 3p% VM P6rtidVel eGgtedvitd hhé‘_rgg?]ﬁfér;ﬁbr‘s

| engt h of con nif the conduit was routed in a straight line
pat h, ther ebshausbsiaekd 2t ereothab anitaldd cfisignt siaghdrovgad tinsk fingre repam!

[ 0044] The heat. . diSSi ' e : :
temper at ur e gt PR F g iPiolBeBa il AP CARBRHET VAT S0p i providsd o
may i ncl udetohegbclivenséguiatei (ts [36xdent) riloanttrbegh éhd oddintreatrt, 31 Gidramedbe
di ssi pat er §58 ma\%/ in]c e one or nore conduits 362 coupled to a

flui d sour c¥OBEE YPBUYIY-whi ch a heat transfer fluid is flowed. By
reduci ng thﬁJOHQITDerah@rﬁrsoffinfebn@ndl&ﬂ nipvive! Beotiedutilize tohenimifrfizadines
stream of the regenerator 250, the desi gn_constrai n'g, of the fiqrﬂgs h
addi tion sy2@RINEORE]eRICTAge Hes8e o itV SN iRG: hTRE "PERHFERY OK thé,

catal yst t efRefiRddfcn&rH @l RE J90emal YelBh @SS Pthré@gh a return conduit 382
[0045]Sim larly, the storage vessel 258 may al so be equi pped with a

thermal regd@lheisteragewesse! 386, ©o aitemataly tRBsTeERPAP & eardaippr Bk for later
Cont S oo SRR 08 R P88 ab s 68,08 192 B v

configured sim i ssi pat ove. For
exanpl e, t heuwbeisnmEbvided bletwéargthddirstdineds8mesg! davideu8R0 hrdthe stacis262

fins 364. In anpther enbodi nen he .t hermal ¢ l.ati ' 35
may i ncl udetooH@PS‘r VA &SR [l'ge Q@E f@(?ﬁprrlgag}?v?g%wf%% uétg) g% glgat?’%ges,
throulgh V\hi@rhreﬁnéi'tﬁaﬁthtth@@%fs% véi&t/@ﬁdrdrg érﬁé emalglele[/@@%b PEBedgtnot agidle out
vessel 258 may alternatively and/or. additiaqgn y be cooled a

descri bed a@lf{@bﬁtymcﬂr &1 Saneeite | qualing 6*?&%@ fg}eés%%"awﬁ"fc&l 3%%? dng
260 into thgoglenagsevesssel 258. The control valve 308 may al so be

peri odi cal I% opened to all ow heated gases di sposed on the interior
vol ume of t[R848l or adesaresgdirsbiyms et dpyge #84THAY 861 HerafF Pl

Ot ot b g LIRSS, SRS SIBRETAed 018 Hgyte oo
particulates from the vent stream. The second first fines removal device 384
may be a cyclone separator or filter. Separated particulates are returned from
the second first fines removal device 384 to the storage vessel 258 through a
return port 370 formed in the top of the storage vessel 258.

[0042] A flow indicator 390 may be positioned between the storage vessel
258 and the metering device 262 to provide a metric indicative that fines are
flowing from the storage vessel 258. In one embodiment, the flow indicator 390
may be a sight glass. A control valve 308 may be positioned between the
storage vessel 258 and the metering device 262 to aflow the flow indicator 390
to be serviced. Other flow indicators 390 and control valves 308 are positioned
in other locations beneficial to the operation of the system 240. For examples,
control valves 308 are positioned between the storage vessel 258, metering

device 262 and fines recovery system 214. These control valves 308 are
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nonitored using a sensor 366. The sensor 366 is coupled to the vessel
258 or to the first fill port 314. If the controller 220 determ nes,
in response to a netric of tenperature provided by the sensor 366,
that the tweoperaridre of the gas and/or fines entering tPRd/USRHIBESS06
exceed a predefined limt, then a renedial action may be initiated.
For exanple, renedial actions may include at |east one of shutting
off the flowinto the storage vessel 258 to allow the s ste 24

cool beforeirtt%réqcéfﬁﬁitﬁgi’reéﬁ'ﬁt?%aPPMOP?’Hﬁg\F@Q%ICOE@Sd Emtd ¢ e

regul ating ggy &re 862 VAP hé %é%m'mr easthes cbhﬁo:heettlemorsaaté @Bt be
rate of the heat ISSI pat er lowng air into the vessel 258 from

t he one of diseugamctin f(l@fuﬁﬂfieé@ll ftolﬁéhﬁp@%"te @me‘tlb& med in the bottom of

t he vessel) addi f g
the 1 egonet MERIT o doe A RIER uinflalio SO fids bulg e pFEDe| e
condui t 254on{a @@ﬁ&jr&&taatt issgpaters As§uare Rovitibe ta omeirtbe Ifiaes 2elore sntering
prowdedtoc function. of a I t e fli . j

syst em 240. é’r(‘f"g'H? ﬁle H'efﬁ)(? %{H?@uiﬁ%o?%ét@%ﬁ'%qggv#%mﬁ&be
control i ngcblige@ner&t F@ﬂtl@‘ﬁed tappfdxnﬁateatﬂmrtei eondyis 6M RAGecihbe fines
controller 220 general

i ncl udes nenory 2 sup circuit 2
and a cent r BCONPYRSEMF 1A T @p@rag%ggssoééﬁg ﬁ’g%rtﬁ 66*&5]%%‘% j he
enbodi ment,, hEg'tedlgélBét‘é9|3l‘5§rm3 @Is'osb@aﬁrlﬁt@@ﬁsﬂ%h'ﬁth@gio@ldﬁw%ﬁoﬁ't% heat
(PLO), such as those avail rom GE Fanuc. However, fromth

di scl osur e Hissipater it&t?o§eccmtigur%ﬂtq Axirars hgat g the Saes 2’@“%8@”%‘%%54
controll ersysyg tg, Pe%ugtngat@gqehrg@ ldt6cSot 11 HABR RS RO thBrrggéﬁéH%@'z%

gate arrays, on ecific integrated circuits (ASICs) may
be used to t):em‘edrrmstatmhtmnssysdﬂmlaﬂﬂ@ flurmtqtlmtsermotillhnentdm condwy 22pmay

It is conteppl ated th the, injection s

addition sy I%% r@bnﬁﬁlgr@é%lg 8%8 %}eﬁltt?%} erggé|t 1§Qﬁatfe'r%%§ ma¥nti)e
not, be |i nkegfade0hit] Bh@reamtlend;thewf aﬂﬁtuitShamurpﬂhedcdrmmtheaa/arutedm a
support circuits 226 t provi de vari qQus &ﬁg)nal s tot

220. These SUpBBYtINg rB%IF't sthﬁ’%’yrra'y‘ﬂrﬂwp%d@ REPUBY pD té%a tctra8§€?§red

i nput and oypeletivBEgr face circuits and the like. Oher support
circuits couple to the tenperature sensor 366, the sensors 264,
metering deld®4d] 262, Thesheaitdigsioatar 28 Meygalse IRclyie g8 06 MR teHPerature

system 260 ?éztf.!, d&dﬁg feblifes L OFdMexLRBET gtel ﬁba?a@.s.[p[a%éf IpRayC R hé&dt

220 is utili cause the fines addition s
transfer fins 364. In another embodiment, the heat dissipater 358 may include

one or more conduits 362 coupled to a fluid source 360 through which a heat
transfer fluid is flowed. By reducirtg the temperature of fines being collected
from the effluent stream of the regenerator 250, the design constraint of the
fines addition system 240 may be relaxed accordingly with the reduction in
catalyst temperature entering the storage vessel 258.

[0045] Similarly, the storage vessel 258 may also be equipped with a
thermal regulating device 368 to reduce the temperature of the storage vessel
258. The thermal regulating device 368 may be configured similar to the heat
dissipater 358 described above. For example, the thermal regulating device
358 may include heat transfer fins 364. In another embodiment, the thermal
regulating device 358 may include one or more conduits 362 coupled to a fluid
source 360 through which a heat transfer fluid is flowed.

[0046] The storage vessel 258 may alternatively and/or additionally be

cooled as described above by providing fluid from the pressure control system
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perform a sequence of process steps, such as an injection nethod 400
described below with reference to Figure 4. The nethod 400 may be
stored within the nenory 224, or may be accessed by the controller
220 from aHOLHEH2TEory source, |ocal or renote. [0052PETGFPUW746Y
fl ow di agram of one enbodi nent of a nethod 400 for adding fines to a
FCC unit. The nethod 400 begins at step 402 pr ovi ding fines to the

1 nes recovert BYEBSRFoESRAE P TR uabe PAE rReaBE S e el
250 are provipdeddtio dlloer betatedggmoeesdigos2tton fHaaemfermﬁs:otrHye lo@ thos @wrd@i

directly, or te ril stored in the con ner 246. Alter .
o ot i hvgsSehShR oy beotraiaad: PrtoeebRra hagoer dins Ploset Lbgy dis,

system 214, gievedrkReftroPyysken p6oVi ded from anot her source, such as a
tote 302. The tote 302 may contain new fines that have not been used

in the FCC JURP#710, The ternpetyrecivies aas AndRT tinRst erierimaresssl £58 may be
fines for thﬁor’h%&d g@%g 25 ﬁéﬁr%e%oz‘rr‘r‘eogér%'o%@é |§b ed BhPGeREPYESIBH

froma catal yst ven refiner or other I'nery. [0053] At
step 404, fitndle firsd failnqoew‘ecti Ii ﬁneocqrthr@llmmdetermmeﬁ md@ﬁpwefiomametnc.

addition sys I f.Lpne i

i ndi cative o(%fetghé%gar%%% *%?déi]ﬁés‘hgd‘%”ag" Sgé,h@%@gg%rﬁg érﬁ%ear e e’ gas
obt ai ned uswrgi/drhﬂn@ensmnn@Gme Vhsseiretxcéed af pfddeéiseddidiit, i than nsayertned[al
attained in the form or.rate of fines

fo the. For dien 3y DnieE Rk exdRekprentsit isoRs g ipahes & REECthe

control |l er 22QhugingOst HEUTEGR ih1d HetasRigBe/dshel ZBRINAIICH tid BRSemdrialio
to FCC unit 210 during each addition cycle. The controller 220 nmay

store additi%6R! PRISE nEeIasing. cemENg s, frasm vespelr 258 Hisinth g r?ﬁ@lﬂ[%‘t*ﬂg
to anot her 10%92625 r§‘§1@ |ﬁé’r‘éta§i9t|g tﬁé’ﬁ@&ﬁ@%‘éﬁ@ﬁ rétb of e ﬁ@ét'd?ﬁ:ﬂat@xr

to a renote device, er at he fines vendor via
Wi rel ess corﬁﬁﬁnﬂ@\am@f Iﬂtfarﬂme wewl QEBdtqﬁ@aﬁhez:@rnwﬁﬂtaap@zbméﬁ@hcﬁ%@@lport

[0055] ot i 0kl b 17! ROKLAQD EYCSQH | AHEdiRy BROWHACHPLPLIR PR,

regardi ng processi ng. one’'e an ano ost rom
and/ or pr esleenflnesl lgdving Hteatogeneraivett oro) itodovirh érrB@Eh anpart 386 fogned in

det erm ned steCF) 'zfﬁ The amount of fines |ost/present may be

det er ni ned 6794 %Y the anount of catalyst and fines bei ng added

to the FCC ypo48]210 BaytmﬂﬁagqatFagu@tzltnpemhtronmsgm BMpid0Ricand ddmerol the
fines |nject|on system nmpensat e an anpunt o

consuned in ‘H’P@'OP@E %H?@Stﬂ'@ f%/%ﬂd't@ﬂ ?Vﬁt?{@d?‘l@n {he CBPHB'EﬁftQ%)t may ke
The anmount g féﬂ&%lé@cﬂ%&'%ndé‘ fcsmeor'ﬁmmqﬂtﬁe &b raof/ ef tﬁé“fi'héb neshitdh

t he product stream maﬂYJ e neasured ated, estimted or
appr oxi mat e@yst®Re24Gvo hg C@mrﬂﬁlfaﬁ@@Om@EﬁWmQMﬂ?W@m {?2’-?,]:‘9(91pﬁ9”t0l1§UitS

fines inj ecbbgn systeam A4t ¢ BPU UsRCLaladd amount of fines

in the effluent stream e ano w cafalyst added fromthe
cont ai ner 3Q@049] fi nlesoaelobmmeWswﬂm eargrattes 228l soa bpopsrnioable loigen

det o 1 0 00 kel JBR BR8P S ust Wl bl

unit 210 nﬁwld@bsvﬁhbmﬂ those skilled in the art will realize that other controllers such
as microconirollers, microprocessors, programmable gate arrays, and
application specific integrated circuits (ASICs) may be used to perform the
controlling functions of the controller 220. It is contemplated that the injection
system 200 and the fines addition system 240 may have separate controllers,
which may, or may not, be finked.
[0050] The controller 220 is coupled to the various support circuits 226 that
provide various signals to the controller 220. These suppont circuits 226 may
include power supplies, clocks, input and output interface circuits and the like.
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[ 0056] At step 408, the anpunt of fines in or lost the FCC unit 210 is
conpared agai nst a threshold value or process w ndow. If the anmount
of fines is outside of a predefined process w ndow (or exceeds the

t hr eshol d) woappyiepy’sat e fines additions (or wthdrawal sBCTAYBIHHESGt
step 410. If the amobunt of fines needed to return to a process state
wi thin the process wi ndow exceeds an anount of fines in the fines

addition system 240 col.l ected fram.the fines recover ystem 214, e
Gef | of ent - Ao pPof el agunE 18 b0 e T P RENFar o8t PR e PPReRds
(e.g., makemderdrigesicenberissigtidrneallénsss,addipréasurs gohteshsy4@nt LoMnahtie
cont ai ner 302. The controlher 220 may nonitor the amount of fines

| ost and/ or edtiGi teersoBP#e?<lont ai ner 302 such that the refiner may

determ ne apm@ApuUNt e ARHERIEP 200 N€ StiNRAARRReShE FinedNditns&fsesh 16
make-up fines replenishment shipnments froma vendor to ensure

uni nt er r upt BATQPbce SEAHENCE iff oPIPEEFD PleREgasUilnGst AR iRifstiAR BetTadn 480
circul atinggj | : o) Vi

controller ﬂ‘i%”i?gﬁt eﬁé@tﬂt {%Q%Pegﬁoﬁié o?aforﬁg"%o‘bggﬁ?te‘?o%%yyg? sSt%r?da
r epr esent at witkindh¢ ahgrsorysz28th log mayhbe Acermped dydbe icondllarE2@crem mnather

the fines c ntent [I:!ll% LN mf'&pes addition calculation. [0057] This
7Y g T Re St "6l

cycle of no ‘catal yst is repeated in order to
mai nt ai n t h@podgham ¢igaeid idflbwndiagraf okené rniblikE ohatmethod 400 for

B 0o e 1 5 I o et BB RO NS 05 3
the desiredigpihditds HHditicn SySihs 240NSIn GRTBSOHINEhtWikids BbMiciEd by the
di s-optim sation, thereby maxim zing the profitability of the FCC
syst em r ef i Hegs rqoouss] aystedud it fiee tha@hiusgs exfingnibepiegsartaloneehtddn
Art can Tty dosi QB B e o, T e e A g tnedly B8
i ncor por at etemmra@achiviegsinatie dontainer A4sar tAlferativelye osciopaddtien $pithe t
of the | nver%tciO\%\’ed fines collected by the fines recovery system 214, new fines may be
provided from another source, such as a tote 302, The tote 302 may contain
new fings that have not been used in the FCC unit 210, or fines recovered from
another FCC unit. The fines for the tote 302, or tote 302 containing fines, may
be provided from a catalyst vendor, other refiner or other refinery.

[0053] At step 404, fines are injected into the FCC unit 210 from the fines
addition system 240. During the fines injection step 404, a metric indicative of
the amount of fines added to the FCC unit 210 are obtained using the sensor
264. The metric of fines addition may be attained in the form of a weight, -
volume and/or rate of fines added to the FCC unit 210, or by other suitable
method.

[0054] The controller 220 is configured to determine the amount of fines
added to FCC unit 210 during each addition cycle. The controller 220 may
store addition infoermation to memory 224, or export the information to another
device, such as a control room computer at the refinery or to a remote device,
such as a computer at the fines vendor via modem, wireless communication,
land line or other communications protocol.

[0055] Optionally, the method 400 may continue to provide information

regarding processing. In one embodiment, an amount of fines lost from and/or
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What is clainmed is: 1. A nethod for adding recovered fines a fluid
catal yst cracking (FCC) unit, conprising: recovering fines
havi ng an average size of from about 20 to about 40 m crons and

aver age t ewpepr@{1ar€sfrom about 100 C. to 600 C. from t RCTAERZOQTAPIS06
determ ning an anount of recovered fines; transferring the recovered
fines to a fines addition system and injecting the transferred fines
into the FCC unit. 2. The nethod of claim1l, wherein recoverlng t he

fines furthePresariinitgesatabisipventqy of Fh’?e%cpr% 21P rosteniped @ 406.
exiting the *rhé“a%ow 3f Yﬁéé‘lc&f/@%‘ébﬁgmﬁ?'ﬂe deqtern:ﬁh@d"B?ftlh“tﬂi%n@fth@'a%hcmn%of

wherein the st EP recoveri ng further %I ses: stori ng
col | ect ed fi eatglyshaad Jives diaeg adged Tﬁéhfi—‘rﬁ dmdif2tq &yriths qaﬁalvﬁelmection

conpri si ng: |
6o additi SrefAaldneltls FhphPsladifin AR RAERTAM Aflamclrl BF
transferri ngfimesscénsvesed o theeF@Gdinit Bh0 sysifazranti@inethen tiee pootiugt steaimm

L further copprising, 2qding new LLngsnLEAETRYSfo WL ABI R

recovered fi
product stream may be measured, calculated, estimated or approximated. The

amount of fines added to the FCC unit 210 by the fines injection system 240
may also be correlated to amount of fines in the effluent stream. The amount of
new catalyst added from the container 302 to fines addition system 240 must
also be factored when determining the fines inventory of the FCC unit 210,
Thus, from this information, the total amount of fines lost from/present in the
FCC unit 210 may be resolved.

[0056] At step 408, the amount of fines in or lost the FCC unit 210 is
compared against a threshold value or process window. |f the amount of fines
is outside of a predefined process window (or exceeds the threshold),
appropriate fines additions (or withdrawals) are made at step 410. If the
amount of fines needed to return to a process state within the process window
exceeds an amount of fines in the fines addition system 240 collected from the
fines recovery system 214, the deficient amount of fines may be provided in the
form of new fines (e.g., make-up fines) entering the fines addition system 240
from the container 302. The controller 220 may monitor the amount of fines lost
and/or required from the container 302 such that the refiner may determine an
amount of make-up fines needed on site, and to schedule make-up fines
replenishment shipments from a vendor to ensure uninterrupted processing.
Information regarding the amount of fines circulating in the FCC unit 230 may
also be provided to the controller 220 as the results of an laboratory or other
analysis of a representative catalyst sample, which may be utilized to determine
the fines content and tune the fines addition calculation.

[0057] This cycle of monitoring the amount of catalyst is repeated in order
to maintain the dynamic equilibrium of fines in the FCC unit. Advantageously,
this allows the FCC unit to continue operating at or near processing limits with
minimal fluctuation, thereby providing the desired product mix and emissions
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7. The nethod of claim1 further conprising: determ ning an anount of
fines being lost fromthe FCC unit; and replenishing fines to the FCC
unit in response to the determ ned | ost anmount. 8. The net hod of _
claim1 fuMPREY/I8BDri sing: sensing a metric inactive JACTAR2AHAGHLS of
injected fines. 9. The nethod of claim8, wherein sensing further
conprises: 17 sensing a netric indicative of a weight of

fines passin thro the fi nsadltlon

claim?9 furcf (ﬂ#%fyﬂ%m%‘mal - ORISR Y é'%ﬂrb? %%'Zl}qg?hﬁﬁc{g%ﬁ“ﬁ%

i n responsehtFGC Bpdtehcrefingt.cative of fines within the FCC unit.

The nethod of claim furt r risin ressurizing the fine

addi tion syl9Pag} tr BPugh i n??gtef%gp"@rse%fstﬂ?l ’W@é‘“?g Haye GesB %}ﬂ“fn

depr essuri ZiRPqtaRinbine WeddifhéleM) thysd §1£ﬂ]edifﬂﬂthe art can readily devise other
varied embodiments that still incorporate the teachings and do not depait from

the scope and spirit of the invention.
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adding fines to the depressurized fines addition system 12. The

met hod of claim21 further conprising: venting the internal
volunme of the fines addition systemto an effluent streamof the FCC
unit. 13. The nethod of claim 12 further conprising: separating fines
fromfluid vented fromthe fines addition system 14. The method of
claim13 further conprising: returning separated fines to the fines
addition system 15. An apparatus for injecting fines into an fluid
cat al yst cWhekisrggifedGs: uni t, conprising: pressure vessel suitable
for high tenperature operation; a fill port formed in the pressure
vessel ; a vent port fornmed in the pressure vessel; a fines renoval
device coupled to the vent port; a first discharge port forned in a

| puer sect} on of RoEI65 SRy BESRkes HnlB L HLACHEYLCEEBHE! BEC) U
comprising:
recovering fines having an average size of from about 20 to about 40 microns
and average temperature from about 100° C. to 600° C. from the FCC unit;
determining an amount of recovered fines;
transferring the recovered fines to a fines addition system; and

injecting the transferred fines into the FCC unit.

2. The method of claim 1, wherein recovering the fines further comprises:
separating fines from an effluent stream exiting the fluid catalytic cracking unit.

3. The method of claim 1, wherein the step of recovering further comprises:
storing the collected fines in a container.

4, The method of claim 3 further comprising:

periodically transferring fines from the container to the fines addition system.

5. The method of claim 1 further comprising:

transferring new fines to the addition system.

6. The method of claim 1 further comprising:

adding new fines in response to the determined recovered fines amount.

7. The method of claim 1 further comprising:
determining an amount of fines being lost from the FCC unit; and
replenishing fines to the FCC unit in response to the determined lost amount.

8. The method of claim 1 further comprising:

sensing a metric inactive of an amount of injected fines.

9. The method of claim 8, wherein sensing further comprises:
17



a heat dissipater positioned to cool fines entering the pressure

vessel ; and a sensor coupled to the pressure vessel arranged
to provide a netric indicative of fines passing through the pressure
vessel. 16. The apparatus of claim 15 further conprising: a second

di scharge port formed in a | ower section of the pressure vessel. 17.
A fluid catalyst cracking (FCC) system conprising: a FCC unit having
a regenerator and a reactor; a catalyst addition system coupled to
the FCC unit; asehsingg meidoingdioptiwyefteamighitad finescrassingtthroagh deffinge addition
st ream of ga/g%nr_egener ator; and a fines addition system coupl ed
between th I nes recovery systemand the FCC unit. 18. The FCC
systemof claim 17, wherein the fines addition system further

CONPrisesiqg  The RethENSAaiMUNLHEsH @ehotigingr OVi de a metric indicative
of fines injected in to the FCC unit by the fines additigon system_
automatically injecting the fines in fesponse to a metric indicative of fines within

the FCC unit.

11, The method of claim 1 further comprising:
pressurizing the fines addition system;
transferring the pressurized fines to the FCC unif;
depressurizing the fines addition system; and
adding fines to the depressurized fines addition system.

12. The method of claim 1 further comprising:
venting the internal volume of the fines addition system to an effluent stream of
the FCC unit.

13. The method of claim 12 further comprising:
separating fines from fluid vented from the fines addition system.

14, The method of claim 13 further comprising:
returning separated fines to the fines addition system.

15. An apparatus for injecting fines into an fluid catalyst cracking (FCC) unit,
comprising:

pressure vessel suitable for high temperature operation;

a fill port formed in the pressure vessel;

a vent port formed in the pressure vessel,

a fines removal device coupled to the vent port;

a first discharge port formed in a lower section of the pressure vessel;

a metering device coupled to the first discharge port;

a heat dissipater positioned to cool fines entering the pressure vessel; and

a sensor coupled to the pressure vessel arranged to provide a metric indicative

of fines passing through the pressure vessel.
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19. The FCC system of claim 18, wherein the sensor provides a netric
I ndi cative of a change in weight. 20. The FCC system of claim17
further conprising: a tote adapted to contain fines coupled to the
fines addition system 21. The FCC system of claim 17 further

conpri si ng: a heat dissipater positioned to renove heat from
fines passing between the fines recovery systemand the fines
addition system 22. The nethod of claim1l, wherein injecting the
transferred fines into the FCC unit further conprises: injecting

fines haviyg anTRvV&R8RuSsZBiRl1520AR cohshidis into the FCC unit.
a second discharge port formed in a lower section of the pressure vessel.

17. A fluid catalyst cracking (FCC) system, comprising:
a FCC unit having a regenerator and a reactor;
a catalyst addition system coupled to the FCC unit;
a fines recovery system interfaced with an effluent stream of the regenerator; and
a fines addition system coupled between the fines recovery system and the FCC
unit.

18. The FCC system of claim 17, wherein the fines addition system further
comprises:
a sensor configured to provide a metric indicative of fines injected in to the FCC

unit by the fines addition system.

19. The FCC system of claim 18, wherein the sensor provides a metric indicative of a

change in weight.

20. The FCC system of claim 17 further comprising:
a tote adapted to contain fines coupled to the fines addition system.

21. The FCC system of claim 17 further comprising:
a heat dissipater positioned to remove heat from fines passing between the fines

recovery system and the fines addition system.
22. The method of claim 1, wherein injecting the transferred fines into the FCC unit

further comprises:
injecting fines having an average size of 20-40 microns into the FCC unit.

19



