; RSe3eOL\ 4| 6BT4<WD 02/ 0. 1a76 | STANDPI PE | NLET FOR ENHANCI NG PARTI CULATE
SOLI DS Cl RCULATI ON FOR PETROCHEM CAL AND OTHER PROCESSES ' The |nvent|on/|f
di rected W @/dsb16 d- particul ate solids process unit conpriRGTEPO1ATIEI n
fluidized bed vessel with particulate golids; a w thdrawal well spaced from
said main fluidized bed vessel; a downwardly inclined standpi pe having its
upper end fluidly connected to said main fluidized bed vessel, and its

| ower end fluidly éﬁﬁﬂ@%&kﬁEtINﬁﬂﬂ(fQﬁMﬂNHﬁNQ%NQfﬂﬂﬁﬂi?qkAﬂﬁhﬁ%ﬁkﬂDsmelI a

standpi pe for recetYREQLﬁ@&bNCPbﬁt@E@Rbtﬁﬁmiéﬁﬂ‘éﬁbdo@ﬁgh'ﬁﬂb@F§sE§"ds
wi t hdrawal well, said standpi pe having an open upper en | urdl'y connected

to said particulate solids wthdrawal well. Such a fluid particulate solids

'process unit is fomnexanpleedescrlbatiipe Ehokses 41 dsdiandds22 as

publ i shed in "Fl ui ytic acki ng Technol ogy and eration” by Joseph
W Wl son, PensydidsPpbbtehbngntonpemyprigihga Okl ahoma (US), 1997, pages

+32-39. Figure 1- 17 i t . Gat | FCO)
desi gn and Flgures $é¥§ £gﬁﬁaﬁégﬁl#%§?y§ gé hgl§§b§%¥§}€%%%€ %?Eﬁé
design. Such a FluadwCabhdtgwvat Ceatkspgce¢dCyoprsebd smeomsibtsdbied bed
regenerator, a _riser reactor vessel and a stripper vessel. Finely divided
r egener at ed paY??Eﬁ#ate solids | eaves the regenerator and contacts with a

hydr ocar bon feedst@c&owﬂwaramyeinpmthéonsﬁénapfpée@aﬁbmgriseruyp@laend
(soenerator ot ppdpurs: Hidcoeasbon Leedsterk andsteam cnter the 5,
particul ate softgdsiowbi-cinbaslaitiegpesahdeee@f tbr oaiabpatt28Q156:£0 about
700 C, passes up_through the riser

solids withdrawal well;

a standpipe for receiving particulate solids from
said particulate solids withdrawal well, said standpipe
having an open upper end fluidly connected to said
particulate solids withdrawal well.

Such a fluid particulate solids process unit is for
example described in Figures 1-17, 1-21 and 1-22 as
published in “Fluid Catalytic Cracking Technology and
Operation” by Joseph W. Wilson, PennWell Publishing
Company, Tulsa Oklahoma (US), 1997, pages 32-39. Figure
1-17 illustrates the Lummus Fluid Catalytic Cracking
(FCC) design and Figures 1-21 and 1-22 illustrate the
Stone & Webster/IFP FCC design. Such a Fluid Catalytic
Cracking (FCC) process consists of a regenerator, a riser
reactor vessel and a stripper vessel. Finely divided
regenerated particulate solids leaves the regenerator and
contacts with a hydrocarbon feedstock in a lower portion
of the reactor riser via a regenerator standpipe.
Hydrocarbon feedstock and steam enter the riser through
feed nozzles. The mixture of feed, steam and regenerated
particulate solids, which has a temperature of from about

200 °C to about 700 °C, passes up through the riser

LRI AL
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WO 02/ Q. t57G 2 PCT/ EP01107939 reactor, converting the feed into lighter
products while a coke | ayer deposits on particulate solids surface. The
hydr ocar bawo va@are and particul ate solids fromthe top of POWEPIIZFP3Yar e

t hen passed through cyclones to separate spent particulate solids fromthe
hydr ocar bon vapor product stream The spent particulate solids enters the
stripper vesselregmwrer staamwestimg ridduchebd ol renoviey Hyedr qeasdiort prvaeilics s
fromthe particul ate solids. Stripping is performed in a fluidized d
wherei n steam is TEEH ST uﬁi%ﬁ%saﬁoson & ceu%sarp%%tsogaquﬁ &H%éaec%'olbﬁb%
cont ai ni ng cokerjdwescqrsaesvdpsotind wirt ppelatsd agulpidee txorerdies tdie of
regenerator vessel where, in the presen of air and at a tenperature of
from about 620 % o HifFut2FBo- e &ﬁﬁf’s{i B9 1Y 5 a%;gpeiﬂ s
regener at ed pardpend gictsidhitscansbfide Qasn HRegeneididbdrs wgdormed in a
fluidized bed V\,hercfi nar is used as fluidizatjion nmedium,K The flue gas is
.separ at ed fromBRIH NeF 1RFT T cUi it SRYG RGN TH W et vy i BH 1S tiHee

regenerator by oxwignes wekd hesiegenaiained Parndt ol S ixdsnde ret urned
to the regenerator fluidized bed. The regenerated particulate solids is

then drawn fromYHeGHERATeREFUFI i THMF e Pt IHEBG IRkl wel | and

the regenerat org st GHoH P £ #riPeld td o pfa e &Y ks 'ﬂ"’#ﬁé ed
cycle, contacts the feegfj)stog%]i.n the reaction zone. The W t hdéf/lavva V\ag?l i's
spaced from t hel atf@terag ofl Wiedsztiothrgamgh Hhelamenr dartimlliater solids

st andpi peeed b [ o egener aeqsss% tamqi lﬁﬂﬂ fd ;
connected to sg‘fjo ﬂpﬁ)clialrI{t]l;nﬂcgjijI ate s%f%sﬁ/wt drawa dg{/\%l% %l genegr%%rggc}ylpe
particul ate soltidsritedridwn fegandisd gregarssalt otherkhe i ttidr quadsaressedf i s
lutdly connected ap, |ty |owelnend h 84 e Aclupldqgensratar of andgipe
havi ng an open upper end for Facel Vi ng particu ate solids from said 1 ower
end of the parti@ul‘at e cotbwst v hor dwed coRAD 10R/e@~ 6 B1 dRGET/ el 73301

wel | . This regener,at or, st andpi trapsports the particulate solids to the
reactor riser. pﬁcrctolrcd‘flnagtef osﬁggsopaerho{“ﬁueer aqfatﬁ'e,Roesqf PalHE Saper entitl ed
"Controlling GeeelHomded iSi andfiypediSyst el WherkirAai@utdhigyedards J. L.
Ross presented at the 1998 Annual ting of the AIChE, the key concept of
Ehe w T har aval S 2R (RS Hhariie (ol SRS SHHS RS Goay 11 om ¢he
mai n regener at antresisedd phtticukatd gdidd uidized wddy a«tensl tyf ithd he

range of 20 to 40 Ib/ft3 with the presence of many rising gas bubbl es,
because excess TFEENTHRA DY olFPisH &G FdS égféi/?é"r%a&re%t ipeate key

concept, accor dididid® iGutdienandtRagse deydidtatdie flhowiddePddd culmie
solids fromthe regenerator into the withdrawal well should be sl ow enough

for bubbl es to T9ER94719 R HFRAe WaYLdsTHS dden fuae itamrtdwal wel |

can flow back tixddifeFLaaneraliili ME ved/8ita ltme WfiltHalal conract ethd aide
regenerator. The particulate solids condition in the withdrawal well is

control | ed i ndeFEfTERAtPHYP FANARERAESh i) S@RYH-LiQTotHerthéey concept of
the withdravwel gyely;oReGPHMG i EAUNIEr LA tHs ARk ah idpal

condition for the particul ate solids near m ni num bubbling condition wnen
entering the r éfAIQDOZH™Ndpi pe. However, reaching such an ideal

Using the prior ar o Sar e Ton Adcarding 18 o s L
Ross's paper, umdereloerfraiondorliddwsywandiey windidmesalstesldpigeul ddway t o
ot | Ui i zat i on & QRECL AL BRI Y QR X O ol i,
bei ng | ocat ed dlssedgendrmtgimandpigee ianidetitat tdwerd emst fAndddfy t he
wi thdraval wel |, \en Rafs ofa {1 G dl i d2a Y193 SdHEL10We11,

) regenerated particulate solids is drawn from the
regenerator. The withdrawal vessel is fluidly connected
at its lower end to the actual regenerator standpipe
having an open upper end for receiving particulate solids

from said lower end of the particulate solids withdrawal



WO 02/ 0576 PCT/ EPOL/ 07939 fluidization injection is drawn into the
regenerat or standpi pe by the particulate solids circulation, the w thdrawal
wel | coul wpeywsml |y | ose its fluidization, or becone par tRGEI/ERIL07939
de-fl ui di zed, which |eads to particulate solids circulation difficulty. One
of applicants FCC units originally had such a withdrawal well of the prior
art. This FCC:mall hﬁhiexpeGEEﬁteuOdiSt&@@@ip@str@nﬁﬁbntaihhﬁg st abl e
particul ate so i a t bility. The standpi pe
instability maé u%%g%r%b%g on 9h§ ﬁgggtpar%?%% ate solids circulation
rates but al so at Aomordieg t6Uthegopemrly99ratur®1ssﬁéﬁ)mmlthexp@peﬁnced
st andpi pe oper at ptabl ens, ; whi.c sev unit feed oufages and
«di sruptions to° ?h Qgﬁg g°?§¥?%%%9g ?ﬁ gﬁ?v| g%%%d%f%%d YﬁgeTﬁst Bility
was very sensitTi ve.t@abhbriehaage of LheR@@gepﬁéaéEMe@eﬂtleN@I199&|ch
severely restrjcted. the IeX|b the eratlon RelLating probl ens
.r egar di ng stan%%?ﬁ% |W?8 1890 t#égaﬁéc%%rt Q%I ¥ SOPFoRt c?%cﬁ?%tlon have
been identifiedifRar&dhelswelppes ﬁbtatECﬁaundfawlparsleﬁna@@ poacdsce that

the stripper include ecial trays, such as shown in the jnvention by
Johnson et al hr?@¥i39g52§5§heTﬂélgpﬁﬁg%ﬁef?EQE Y%S?ﬁi P hChed8el enhance

the efficiencyhpdhhydrocanbeadvapen st aéRping Dy §ﬁ@aﬁén§@eo§p2@tto 40
particulate solids 1s then transported to the regenerator through a

stri pper standpbpﬁt%nwmth hbpperesaheé af m@nmmrlﬂlm@eg@3|bubblés The

h let f t he st t has b h b
merTecti ve. | IoTGOGE G- BRSSchLr af ARBRLSS THECGL RS bF - NokG| EFBLSSREPR i he

Second FCC For sgafdpypés- A7key986ncabe V@@dba@ﬂﬁg H@xesmtshemsaﬁaakosgyen
after intensive stri

e_main ves | eavi ng t he
stripper stilll8ohta nEthfEBWZQB B?erF% ?5? %%ﬁh g@@%yaﬂﬁlght) of
hydrocarbon prpdyshsra€as QﬁtbatﬂaeﬂitﬁdQ§WéDewélll@H@ﬁld MO 926$~S76
PCT/ EPOL/ 07939 standpipe into.the regenerator has, twy negative_ inpacts in

addi tion to theneyghcfosnPpabieeurat 81881 1astle rebFReranadli eelisse*@bove.

First, the entgained gas {iieAuLERast hbPPeEahOri bR HEERNESALRE represents a
| oss in hydrocarbon products, which could have been recovered as products.

Second, the enff@FReE2hgdr Béar BoFeRkhslibe bel BiAhedCPRANEREeR ebRnBRAL OF ,

whi ch CO”SU”ESré?QhéEQtékr @Mé'béPk?chDaE@eséfﬂggeé@ﬁ@itEBQ geNeRat es
addi tional heat that has to be renoved. Thus, it is essential to reduce gas

ent r ai nment |nWbthﬁéa§§l|wpél sﬁaﬁ@ptEéllQ%el@ﬁﬁP%md@hélbrbEent i nvention
S toprovide aigpae,ataBheiRILLLELE. WhhOfharakoJPa0RCERE B! LHbd! zed bed,

whi ch does not ave t ove escrlb di sadvant ages. armis achieved
with the foll owibgdegdrdcuebdn procedsnante. Gaydhbenr sod Ressesss uppt

o 2ual o2 PEABT LN Fueed DSAYESas, it Lpnaspheitalfegobt ao car
minimum bubbling condition when entering the regenerator
standpipe.

However, reaching such an ideal condition for the
particulate solids in the withdrawal well is difficult
using the prior art configuration. According to T. A.
Gauthier and J. L. Ross’s paper, under certain conditions
the withdrawal well could lead to partial de-fluidization
and poor particulate solids circulation. The de-
fluidization is due, at least in part, to the
fluidization injection being located close to the

standpipe inlet at the lower end of the withdrawal well.

When part of the fluidization gas emitted from



a downwardly inclined standpi pe having its upper end fluidly connected to
said main fluidized bed vessel, and its lower end fluidly connected to said
particul ano enl4sths Wi t hdrawal well; a standpi pe for recei VBGTERIAN7I3Eu| at e
solids fromsaid particulate solids wijhdrawal well, said standpi pe having
an open upper end fluidly connected to said particulate solids w thdrawal
wel |, wherein tHaisHzgtEeAaidIsst@R Wit KieaRalingd 1thes 5a9sRededadi th a

cl osed | ower e%%a(nfdﬁgfe) byt mﬂy%fgqicqﬁalt%m%(rﬁ)ﬁ% ﬁrfdyle“lt\}@?{'t g of said

st andpi pe extends | sai'd particul ate solids wthdrawal from bel ow

for receiving atdhdravsdorsldg asaild pantialila d osd ilds filomdigiakion, or
ti | at hi j | - i t j L.l et. t
particul ate soljds,u %ﬁ@l%é fl%ﬂ#ﬁ&,e%%%ﬁ.l%% RS I{pﬁ;\&lcﬁﬁ{%ﬂeeon

«i ncl udi ng an open upper and a plurality of openings cut roug
wal | of said Wi (87286 RPEHrERGEEGTI3Evext ended st andpi pe bel ow sai d

open upper end and ove- t I I r fl.00r f i ticul ate
solids w t hdrawal v@% .O%Ap?%%llgg%?]g%f g?#gutnﬁgg h%léqﬁmatﬁ c%%rdgis%?ht § the
present i nvent iwdrthshews la wedduedd tipas paritoraianrentThist &GSt amdpi pesl Thi s

| eads to incr easesériir(la ove ad.llfﬂrceslsttirees hui Imd-.uQ i.n ! he sctagl%pi pe and
particul ate sol TS CiF T At o fare as wé) Megd iar%ﬁlr OMA r?g andpi pe
stability. The paaductilertd rsodasisertinaiuingritormidde als & taadipcieoehydr ocar bon
entrai nment fram for .exanpl e _an FCC st.ripper ,vessel to the regenerator of
an FCC unit. FOMEHEHora tha Hoa AP St dirtaUlias gt e Ani ¢
provi ded with adg¥ il ardt HEgeNeyatdrcudadedrsdld svedilr Ak tien M buty
retrofitting the wthdrawal well to g design according to _the present

i nvention. Thi €459 ?dr k112599 -u ATl fortapmatSant - iEadiGetidf erred to
FCC unit. Sincedpestididald arfadite MREfitaaianp dikdle vHishanted to

invention applicants FCC unit has been runni g% in a stable node in the

entire range ofs§y@ndlcHritte f8A9d @tEgeculand 61 sratrdd onghitch the quitiee

different fromdhe RIAVI G4 LREMBIIONAL LRGB! \Mﬂé%axdlqi&éi WaPifery
configuration. There has been no instance of feed outage causéd by
st andpi pe i nst @sinsithi g ree thedidhagws @f dhe e OB RATAT e ilestednt

nvention. | n addidi Ay diie i ahest RS 16 e, S0liid% Sigoual i rate has

been i ncreased by conp efore. The unit becane | ess
sensitive to tlwestadngm.of regenerator level, which allows the unit to

w1 of the unit adoaraAy Eh e e e e g™

cl osed | ower erdd glesd: ireflertreedald.des dfilrgorla ttilomo dgtventiestn |igisert idricdecan

1oL borton 02 SRS SRR, LIS S AU S,

WO 02/ 057G 7 that the stripper includes special trays, such as shown
in the invention by Johnson et al in WO-A-9604353. The
special trays in the main vessel enhance the efficiency
of hydrocarbon vapor stripping by steam. The spent
particulate solids is then transported to the regenerator
through a stripper standpipe with a hopper inlet as shown
in the prior art. The hopper inlet for the stripper
standpipe has been shown to be rather ineffective in
reducing gas entrainment. The study of Nougier et al in

. the Second FCC Forum (May 15-17, 1996, The Woodlands,
Texas) shows that, even after intensive stripping in the
main vessel, the vapor leaving the stripper still
contains 20 to 25% by mole (or about 40% by weight) of

hydrocarbon products. Gas entrainment from the stripper



PCT/ EPOL/ 07939 di aneter than the, suitably tubular, w thdrawal well vessel
an annul ar space is defined between the standpipe inlet portion extending
into the wad b2/048%sel and the inner well vessel wall. Said BXI/EBPUEAI39
standpi pe inlet portion includes an open upper end and a plurality of

openi ngs. The openings are preferably slots and nore preferably vertical

sl ots. The nunbEramPROngHtR RS et dng dwe regakEve aHyRa®ES one
to twenty, but i YA f : i The total

fl ow ng area oflr‘t§ha[eHe %{lﬁgtﬁ/e?d %%ﬁ%ﬁ?%@ %%%\?hé‘ﬁle%%h% lelif%nge of 200 to
8000 of the arediulaiel Ppehi spprredmbaife t Halsstandpipeenirained pyas er abl y
in the range ofeafh oo 400 her Te wid Niaual YLl pLsfesaply dUrddersy

si ncludes neans for injecting fluidizing gas at a l'ocation above sai fT8or
of said particulyirocutbas pieditrttonalwiweth dorlddianaiveery féenhred iamn of
the particulal & 3plidis | sddishdt LA Al WBM o RAEIARANS, RIS lably
includes at | edst one gas injection ring. Preter y a gas inj ect i'on ring
is located at &umwed Irearhe heegperaipper vancclofcdrisunexd ehiteitk esd anidpi pe
inlet. The upward fJ]uidization velocity emtted fromsuch a,neans for

i cting f1 i A ibEs P ROl DL GO B et

wi t hdrawal wel |hextt itlsat atgesto banmdmsvedoulithde ith 1hecssnge Of to
0.015-1.22 nls (0,05 to 4 feet/secg, but is%greferabl i n_the range of
0.06-0.61 m's (CHGD LT AR SECrhe Mo oS HRRAZ o FoFRA T ty
emtted fromthe nemns 06 dMjtaed igvkeJdit diFik 0515, 1 hasebsvide 4 araest
cross-sectional area of the withdrawal well, could be in the range_ of

0-0.61 m's (0 tFPIeFEGLe pUtthEr Nk dremns §oF thet Hahg?ed R2do6-0. 3
nms (0.02 to 1figeid S@sds rlde RAWENHObId desd M derq deserd hedydy. maki ng
use of Figures 1 and 2. A WD 0210576 8 PCT/EP01/07939 FIGURE 1 shows a
prior art FCC Uitis pBvitedmisved rigenere ofoln ewnravidy dyetarbamn GURE 2
shows the instant,ddwention which conprises a nodification of the standpipe
inlet to the prior art configuration of Figure 2. Figure 1 shows a

wi t hdrawal wel | 51 Hybeaearbesimieo eatfensridt cromxistHeg wi t hdrawal wel | 51 is
a nmuch smal | er vessel compayr i egenerat.of 1 rgg-l |1
51 connects to,t hesaemanllérzll regelﬁfejdrlaét)eoér rL%Z&W a anfivﬁlcﬁ}?ﬁ)eadgﬁs?%nd%%e C%%\’B

al l ow particul ate solVidshdmavdowerbmpdwed efyeorersaiot ms2in of el vdechdredhal
wel | 51. The ovgrhead. of the withdrawal well 51 is connected to the
regenerator 52 via a vent line 55 to allowgas in the withdrawal well 51 to
flow back to the did depresdl ofindiel refatsradpipe dsseln@biove ugmper end
regenerator 52 fluidize d.58, ,The re er at st andpi,pe .56 is connected
to the bottom oﬁfl"f]hcgimg%rﬁf%(\:ma?d vFe? Isqoll(gﬁtga%rﬁl %Iwulp%lr PTcij:)u %‘% e&esso e|]§'s ?rb&be
transferred to ite Yeest cend OOLluidihecamettadnnersaildhepant holrlaated wel | has
its own fluidizatio in%@g:ééovp 4(?:?]?! the bottomof the withdrawal well 51
and close to thseOJiln ot” 01" ¢ gwe er‘at or standpi pe 56. The fluidization
injection 54 contrd sstdredgipeg dizatiareicoindy tport vfuldiee vidhichavwdtomwel | 51
and maintains a f.ICI,dJi di zed llé)f{\ad?lev , 57, ) i(&h is lo t han t he re ener at or
bed | evel 58. TiHE UiRTErERLE TH ¥ i B Eh e« RS R | evel
Sﬁ andht hﬁ Withlih’\ﬂ_iﬁﬁdj m|%pémd.1ﬂ)[.%/1€|erg:7 &l Y sy g@dr}]ﬂm@%etéqédm to flow

t hrough the inclined standpipe, pipe, Fi gure shows the regenerat or

wi t hdr awal wel |P35r1tlo?u3ﬁ?fg%r%<§)311<§% foofnshcl’? Viehle iHREERT i tRenti on. As

shown i n Fi gur g2t 1€l 409 e B D rw Hrhdddweal nedlneds Sianeide wikh the vent
| i ne 55 connecting the regenerator. 52 to the withdrawal well 51 and the

regenerator st &dpige B eemit theSahe W SHIWIHCF s Bndmn
nodi fications pipvddeshhyidhes NsdAtstandpipe extends into said

. particulate solids withdrawal well from below for
receiving and transporting said particulate solids from
said particulate solids withdrawal well, said extended
standpipe inlet portion including an open upper end and a

plurality of openings cut through the wall of said



WO 0210-476 9 PCT/ EP01107939 invention include an extended standpi pe
section 70, which extends into the withdrawal well 51, and a new

fluidi zat mamot/misacti on 72 | ocated close to the upper end oPCT/RROIER?¥nded
st andpi pe section 70. The extended sta&dpi pe section 70 has a snaller

di anmeter than the internal diameter of the wi thdrawal well defining an

annul ar space T7axt e ®xd €Natsh 15 asdbwes 7 SseRNSRen diPeinehRb

inside the withdrawal well, near the |evel of the fluidization injection

72, to allow fIthelickarghrtewer frd soT e F |50 4 RarkiaHadipesdsids n

addi tion, the gxt@ensed,stapdpi pe 70 also includes a plurality of vertically
arranged el ongated sl ot openings 71, at a |l evel near or bel ow the

“f1ui di zation i nj ectArRI iFANED W ddrafddilie omelt pessarsiand dro gdrei cul ate
sol fds to [l ow b it AfHALAC O s IR fd Wdliiald QL d LR ik eld: My d el ude

one or a plurality of gas Injection conduits, have a plurality of
nozzl es i nj ect igtpridriing atTors geeadotie upwarek sarl dowigarall Fressure

fluidization inj.ectian 7 i i .00 i t a higher
el evati on corrpam@r@dldt gﬂjt hlgn 19{131% ﬁ%ﬁ%@% n%d%ﬁ%)fn%d?anﬂﬁg%lﬁgj% of the
prior art. The wiombilmdtion wite hes fWali diamatimgrdanmjrextstomdi2ipend t he

ext ended st andpi section 70 ving a plurality of elaongated.slots 71
reduces gas entsrtgaﬁonlrstelﬁtty'l nt oh? geds arit prépplen 56.° t%nﬁcsraa]tr}mo%atndlwﬁt fir3fhal
wel |l 51 to mai esduten Hydit el azeisbre ordti ta immeatt afldor | fer ebldngo 1as |t s oot h

particul ate solids circul ati on., The standpi pe .i nl et_desi of the instant
i nvention can b&-EdRRH avgee%?gyt%ge}heppﬁ%‘%%)@q% U t%r]’g%aluw 1 of the
prior art. Addimtiaiedinosd riHpesa st andpd e s sy H e sl fd eibiMdh the
wi t hdrawal wel |l according eté? the present invention. The advant ages

sunmari zed ar e:WNdr RTHEESE Aperatd FF LR MSESRRIA G I 3t ant

i nvention el i nmyatiescdrhadriaRhestre Ofby ot rotef tuird zatd o 1t onddinal
wi t hdrawal well of the prior WO 02/ 0. 1s76 PCT/ EPO1/ 07939 10 art. This
| eads to a nor EStBaBies 18 t3RER RS AT d T IR/ B e A -orfh 1 avsire

flexibility - Tha standpipe operldPnid Sl e SENSidd VR AG-ANE to
regenerator bed | ével which gives nore flexibility to operate the unit.
H gher parti cullite Wult dsSEi¢euingiphlat e dbdilte derdidhi dedsiogtfowiittho | ead

to 150 higher pafd i;Gl@aif invention applicants FCC unit has been
running in a stable mode in the entire range of
particulate solids circulation rates, which is quite
different from the previous operational experience with
the prior art configuration. There has been no instance
of feed outage caused by standpipe instability since
modification of the FCC with the instant invention. In
addition, the highest particulate solids circulation rate
has been increased by 15%, compared to before. The unit
also became less sensitive to the change of regenerator
level, which allows the unit to operate in a wider range
of conditions.

The particulate solids withdrawal well of the unit
according to the present invention is provided with a
closed lower end, also referred to as floor, through
which lower end an inlet portion of said standpipe
extends into said particulate solids withdrawal well.

Because the, suitably tubular, standpipe has a smaller



solids circulation. The invention is especially directed to a hydrocarbon
process unit, wherein the main fluidized bed vessel is a stripper and/or
regenerat wovrssal of a fluid catal ytic cracking (FCC uniRCT/BPaING2gh t he
above di scussion focuses on the applications of the instant invention in
FCC units, a simlar standpipe inlet design can also be applied to inprove
circul ation ofdbém?FQEIEbénsgh?dssﬁhHaP%Hu%%b@%%renW%EhﬁﬁéW@li%eb%her

(petro)cheni ca,cprocessesnwhish spRLOYi & &bpifbdeldePhdenSHRb éﬁaﬁbﬂ%ﬂgs

cokers and fl exicokers, and processes other than petrochemcal, suc
circul ating flindekepobbdoronbtiendiny iWhee ethargel junasselegndftharticul ate

solids are cir e t i en S n S i pes and
risers. vm>%§#?§.?§£§;?§§§?§ &%?ihﬂ%?%%H§€$%3§g€9§g£§§pg¥%i%ggggticulate
sol i ds processpantionohpeilisiag: an opén wppedi eed ded aesdvrabith of
particul ate soljds; Wi r : I aj i | ui di zed bed
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connected to saj rticulate solids, w [ wel | . a,standpipe, for
receiving part?@%?gﬁggs§$Pg§ ??oﬁ?sgP% %%???gg#a?%es%?iﬁge QYhdﬁﬁﬁafsmell,
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| ower end an iphet rﬂﬁ?éi en pb3sabdgsbandpi pigec extendsti the sped wgpétcul ate
solids wthdrawal well from below for receiving and transporting said
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ext ended standgpperbnhgbsportion including an open upper end and a
plurality of openings cut through the wall of said extended standpi pe bel ow
sai d open upper enﬁh%nﬂlthV@W@gew%lbsﬁﬁef%N@P1%nﬁu{¥m%5r}n@lu@%ﬁdmeans

particul ate sokhgSinjecting fluidizing gas at a location above said
floor of said particulate solids withdrawal well for
maintaining fluidization of the particulate solids in the
withdrawal well. Such means preferably includes at least
one gas injection ring. Preferably a gas injection ring
is located at a level near the open upper end of the
extended standpipe inlet. The upward fluidization
velocity emitted from such a means for injecting
fluidizing gas, based on the cross-sectional area of the
withdrawal well at its largest diameter, could be in the
range of 0.015-1.22 m/s (0.05 to 4 feet/sec), but is
preferably in the range of 0.06-0.61 m/s (0.2 to
2 feet/sec). The downward fluidization velocity emitted
from the means for injecting fluidizing gas, based on the
largest cross—-sectional area of the withdrawal well,
could be in the range of 0-0.61 m/s (0 to 2 feet/sec),
but is preferably in the range of 0.006-0.3 m/s (0.02 to
1 feet/sec).

The invention will be further described by making use

of Figures 1 and 2.



wi thdrawal well. 2. Fluid particulate solids process unit according to
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sai d extended stcafdpiupetindretaf &iddna @.particul ate solids process unit
according to any o of clains 1-5, wherein the I n.fluidized, bed vessel
is a stripper vessgﬁgblfreajf SEROH S &t & fjfaé”raz}cﬂeﬁa‘ []% tl.ocﬁte'gd&e&lde

particul ate solded®enredess S Thac adrttidigiwiad &l lorsl ofs & aiush sl Mwherein
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[ Jng wighdra
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from the regenerator 52 to the withdrawal well 51. The
overhead of the withdrawal well 51 is connected to the
regenerator 52 via a vent line 55 to allow gas in the
withdrawal well 51 to flow back to the dilute phase of
the regenerator vessel above the regenerator 52 fluidized
bed 58. The regenerator standpipe 56 is connected to the
bottom of the withdrawal well 51 to allow particulate
solids to be transferred to the reactor 100 in the usual
manner. The withdrawal well has its own fluidization
injection 54 near the bottom of the withdrawal well 51
and close to the inlet 56’ of regenerator standpipe 56.
The fluidization injection 54 controls the fluidization
condition of the withdrawal well 51 and maintains a
fluidized bed level 57, which is lower than the
regenerator bed level 58. The difference in elevation
between the regenerator bed level 58 and the withdrawal
well bed level 57 allows particulate solids to flow
through the inclined standpipe pipe 53.

Figure 2 shows the regenerator withdrawal well 51 of

Figure 1 as modified by the instant invention. As shown
in Figure 2, the regenerator 52, the inclined
standpipe 53, the vent line 55 connecting the
regenerator 52 to the withdrawal well 51 and the
regenerator standpipe 56 remain the same as shown in

Figure 1. The modifications provided by the instant
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plurality of vertically arranged elongated slot

openings 71, at a level near or below the fluidization
injection 72, to provide additional passages for
particulate solids to flow into standpipe 56. The
fluidization injection 72 may include one or a plurality
of gas injection conduits, which have a plurality of
nozzles injecting fluidization gas both upward and
downward. The fluidization injection 72 of the instant
invention is located at a higher elevation compared to
the fluidization injection 54 in Figure 5 of the prior
art. The combination of the fluidization injection 72 and
the extended standpipe section 70 having a plurality of
elongated slots 71 reduces gas entrainment into the
standpipe 56, thus allowing withdrawal well 51 to
maintain a fluidized condition at all time. This assures
smooth particulate solids circulation.

The standpipe inlet design of the instant invention
can be advantageously be applied to the withdrawal well
of the prior art. Additionally stripper standpipes may be
modified with a withdrawal well according to the present
invention. The advantages summarized are:

More Stable Operation - The inlet design of the
instant invention eliminates the problems of local de-

fluidization of the original withdrawal well of the prior
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More flexibility - The standpipe operation is no
longer sensitive to the regenerator bed level which gives
more flexibility to operate the unit.

Higher particulate solids circulation - The
modification has shown to lead to 15% higher particulate
solids circulation.

The invention is especially directed to a hydrocarbon
process unit, wherein the main fluidized bed vessel is a
stripper and/or regenerator vessel of a fluid catalytic
cracking (FCC) unit. Although the above discussion
focuses on the applications of the instant invention in
FCC units, a similar standpipe inlet design can also be
applied to improve circulation of particulate solids and
reduce gas entrainment in other (petro)chemical processes
which employ a fluidized bed, such as fluid cokers and
flexicokers, and processes other than petrochemical, such
as circulating fluidized bed combustors, where large
quantities of particulate solids are circulated between

different vessels connected by standpipes and risers.
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a downwardly inclined standpipe having its upper end
fluidly connected to said main fluidized bed vessel, and
its lower end fluidly connected to said particulate
solids withdrawal well;

a standpipe for receiving particulate solids from
said particulate solids withdrawal well, said standpipe
having an open upper end fluidly connected to said
particulate solids withdrawal well, wherein the
particulate solids withdrawal well is provided with a
closed lower end (floor), through which lower end an
inlet portion of said standpipe extends into said
particulate solids withdrawal well from below for
receiving and transporting said particulate solids from
said particulate solids withdrawal well, said extended
standpipe inlet portion including an open upper end and a
plurality of openings cut through the wall of said
extended standpipe below said open upper end and above
the closed lower end (floor) of said particulate solids
withdrawal well.

2. Fluid particulate solids process unit according to
claim 1, wherein said plurality of openings are vertical
slots.

3. Fluid particulate solidsprocess unit according to
any one of claims 1-2, wherein the withdrawal well
further including means for injecting fluidizing gas

above said floor of said particulate solids withdrawal
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solids in said particulate solids withdrawal well.
4. Fluid particulate solids process unit according to
claim 3 wherein said means for injecting fluidizing gas
includes at least one gas injection ring.
5. Fluid particulate solids process unit according to
claim 4, wherein said at least one gas injection ring is
located at a level near said open upper end of said
extended standpipe inlet.
6. Fluid particulate solids process unit according to
any one of claims 1-5, wherein the main fluidized bed
vessel is a stripper vessel of a fluid catalytic cracking
unit.
7. Fluid particulate solids process unit according to
any one of claims 1-5, wherein the main fluidized bed
vessel is a regenerator vessel of a fluid catalytic

cracking unit.



