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PROCESS FOR THE ON- STREAM DECOKI NG OF A FURNACE FOR
CRACKI NG A HYDROCARBON FEED FI ELD OF THE | NVENTI ON

WO 000A0)56The present invention relates to the fPe&r/tSwh9/n44586
thermal cracking of hydrocarbons for the production of
ol efins, particularly I ow nol ecul ar wei ght ol efins

such PRGCESEFOER THWEORBTREAMDECOKING IOF AMFURNACE

relates to { NEORICRACKING AAYDROCARBONIEEED (S t hat
formduring suUCh thermal cracki ng process. BACKGROUND

OF THE | NVENTI ON [ 0002] Steam cracking, also referred
to as pyrolysis, is used to crack various hydrocarbon

FIEED OF T INVENTEONS i ns, preferably Iight ol efins such
as et hyl_ene, r%{)yl ene, and but enes. Conventi onal ,
[08QHam chéP@kiHﬁgs tj fnveskion plaiesy &0 stheuriglet Oft f2grmps cracking  of
i i . - CO . n | i . .
SRR GESHR RSB BelETe TR P IR Mbant ot
sutihascsthyleoei dviose partmnlasly thiseiniventiat eelatesatd ihguomtstream removal

t f. | ght feedstocks which t
of ks BBrosif et iy AT TrebBel gk S rPSeshpar ved
BAUKGROLURY oforyrqNVENTIONt flue gas from the radiant

——section and by direct contact with steam The .
[00Q&or | z&dedmecraciiog, alse refersed o asupwolysis, ignised to crack various

Lnt raduc Lnto the radiant secti where the cragking
vgRerra yerrTthdss 1t TRy iR, T0BL ipipfify, SRR e8etnyiene,
prafydshis tand BUIHeS| NCodlehticral |steara ¢raekinygraliiygs s pyrolysis furnace

furnace for further downstream processing, includin

thajueag Hmeg Maipoeextiogsefd FogUectionasrelions ande @s ragiant s%ction. The
. . q
R R Ul AR W By PR o T, fyace as o

ligeidaekcdysteror Bghtl fegostdcks adsdroekier apar vapar) ahleyeihlibiseneated and at
t hat produce tar in anounts greater than one percent,

leagd pég@llyé/@@grlg%q]@ytigdib@q;d;g)@@qtiwi{h Rok fgﬂe’ o8¢ piraae y]e radiant section
an?_?_(‘éfégﬁ@&y coﬁtﬁéi GMRNSteSAL | G \t/é;?d‘r?zfe%ffe'ehef%cg%ﬂﬁg%%{rﬁ mixture is

are utilized to recover ‘energy through t
theyeivnodticedh indd thé gadipnesaciion \aherentbei eracking chenestsy pamarily takes

as t furnace effluent cools fr t he furpace outl et
PG | NG SIRALGTRIcoEre (ese oayks e BHEHvRF 1fymace for
furtHE oWt tle@nRp AIERBSIAGE PWRIMINA'8liEAChikdIe Process gas is

further cooled by direct contacting W th quench water.

[09a8]04] CYefirergasoseacker esysiemaciiengosyaliie@esigned ta seack ethane,

fgh: Fou T RhfatCh e Ot ByteuldBbs o, ety g ook heavier
liggidcleeasta@Rs, phtticartynipehdat Gredksedipf inl aeotnts gmater than one
furnaces processing these feeds can al so be quenched

pergendt Asagas degrs fend touproddee HiilgyRar Jrrimery isacondary, and even
terﬂgﬁhfrgFfsq'fef’"rlliﬂea&changers (TLEs) are utilized to recover energy through the
generation of high pressure and medium pressure steam, as the furnace effluent

cools from the furnace outlet to the quench tower inlet. The process gas is normally
then fed to a quench tower wherein the process gas is further cooled by direct
contacting with quench water.

[0004] Conventional steam cracking systems have also been effective for
cracking high-quality liquid feedstocks which contain fully volatile hydrocarbons, such
as gas oil and naphtha. Cracked effluent from furnaces processing these feeds can
also be quenched in at least a primary TLE, although for heavier naphthas and all
gas-oil feeds a secondary oil quench is often required downstream of the primary
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gas-oil feeds a secondary oil quench is often required
downstream of the primaryTLE. The process effl uent

W0 e@niewdh furnaces is nornmally fed to a pri maPgI/US2009/044586
fracti onator where heavy hydrocarbons are renoved and
a light hydrocarbon streamis passed to downstream

TLEnITﬁefQWoc%EiétBﬂIUeﬁf GERBSENEh 1LPPstRs h@Wﬁ’fallyS‘feﬁﬁftb a primary
cracki ng econoni cs sonetines favor cracklgg | ower cost
9

fractienrioowkere HRaWY Ry@PCAEINgsareuemayed and hbhydrocarbon stream
is Bé’g’sed't c}dwr]%tr%)émbﬁ?s or3LARER né\%cbgsﬁ si due, e.g.,

nospheric pipe s bot't rude oil. Crude

[00135] and I-&iwwhetearm re¢acking edonemic® soaetineg favor cracklng lower
nol ecul ar wei g _non- voI atile conBonents with boili
) -

coafoﬁﬁ%@stpﬁksemé@n@g 56568 (SUAP) bY THEY neh-NES-UnItNg xamples,
atrROSRAReSide, Id) S%t%%%@ﬁét‘?&@ﬁ)@%ﬁ%@tbbhsl BNdAWBe . Crude ol
CoKe I n

conv ¢ti1on secti conventi onal
angdy ratingspkefficir resichse  Ghigy weniaih ohighevmlotecofar weight, non-volatile

non-vol ati.l e conponents.can be tg d,i
coRBRPERIS it OB PB4t rkeBsor Ol REB 1o BRHY e Thgs non-volatie
coh‘lp%bﬁfs o TRESE TE8dNB¥Rs fgthdvalNary, 'dé% Eoc&iea(ir'f the convection
feeds containing significant armounts of non-vol atil
segtire Of agorivientignalepwokysisy ftur@mpggs Omdy pyery ilew| kevels of non-volatile
ehea uid arat or

coffirbERtsr Fah 3 OBt o e e BaecBH) SectBR iR Bfiregm of the point

wHehe trel Rghtee dayrborRatd GraseVRINQT VasoriZed! NaGE Trafk fédds@ontaining
such a vapor-liquid separator are described in U S

significent ampounts 103800APIRHe ateriapgt énhtneBeEsaYata @stiothe partially

pref L9104 %roggl]r {/Qg&ﬂc@% %Eéuce S AP %‘F%ﬁ‘eﬁ%@gture below

erosenes ar ge

thettaait wivohcall Itlﬁa@dﬁblettme mmcﬁbarlo@msngapm:téle H‘fuﬁdaeeﬁ employing such a
section and@quench section of the furnace

t
VapPIstiiaf SePRERIOT AfRARSRIREhY Yoo ehalant Nk 1?%&6\75@900' U.s. Patent
PuBhbétd?{NSG?éﬁ)Slé sosyaas decoking. However, even the

crac Ing o t gas feedst ocks may result in the
[0@DG]osi t iGrackihg mmleorﬁeedse sunkiadekesasérmseanafas lods, produces large

di d.t d f d d Ki
an{q_&)@és]a I ajr;% wcf?\}ybwth%@ e@gf §0I§|ﬁrg n{iﬁ{' e C ecgoéf%%d guench section
of 'H?ém)/rhﬁge CI@bélnbrt%”fréél?erft&@ééﬁlﬁteﬁ%tléh@%*én%léﬁat é‘&@e maval. This

crac |ngfurnace|s steam ai r-decoking. Durin

prqxre@@esémby@r@@deb@hngeécbbwgvernta@em ipe ethakang n‘gllgm‘.rg%sc@edstocks

ool B8 T he PG mufPenct 16 Fagiant cois anc

thd h@e@lf(ﬁfpdﬂfbdpj @&dokiny.a decoki ng system Air is added
to the steam passing through the furnace and the

[00QA: ed YVithig e indvsiy dhe noahsl@ethaskotisrkeo g 6eke Fopythe radiant
an8o LEALH &ds fé?ﬂ?u&l 'ao%raé{{Hed g‘uﬂa%%msa'éte% ﬂ#b@@o&hﬁ%t During this

ectrve’al renbving coO eposits fromthe ra
prcnmsb fyttocarennhfesyg sis éntermipted &x ke durhace aares steiam passes through

thes RareRs. prGaieePem BIRRL Foradiiogias fogh PRCeavay spction of the
olefins plant to a decoking system. Air is added to the steam passing through the
furnace and the heated air/steam mixture removes the coke deposits by controlled
combustion. While steam-air-decoking is effective at removing coke deposits from
the radiant coil and quench systems of cracking furnaces, it has the drawback of
requiring a complete cessation of olefins production from the furnace for the duration
of the decoking process.
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of the decoking process.[0008] U. S. Patent No.
3, 365, 387 proposes a process for renoving coke from
W@e@EokIFg f ur nace tubes by passing through onePOF/URINE044586
tubes a steam and/or water feed to decoke those tubes,
whi | e mai ntaining the furnace on stream The steam
[0608]/ or WASePat&rNd S3,38BBI7 plopdsédra plereby dbOfR®ARg coke from
feed stock at the point where the hydr ocar bon
crgckingstuseace dibestboaaswag ithropghHaner of AwEe tubesea steam and/or water
r S k S
fodtF BpRER Tuoseblsbet AR PRI 0L BE Bl BAHREh" The steam

and@nrtwateefded ipsadsiitatenl it iths hpdrodadionafiedd Stoeleattheadint where the
or oxygen i s added to the process, the _furnace

hy@ioceTiatt feesElochds iEsticed b e uinace. AIRa9vaseamer this process
ovE£ SRS SRELRAG O 11 Plecbbbihri Bftine THilfadd ABYSeing decoked

referred to as nstreamdec ng, ere ore has
coatﬂmttagnodﬂcege]im‘rrm pr@doﬂasmdvamlcet noreif ortdwygeheiki added to the

ol odu &r} Q% ggse Q‘P %&é&’bﬁ% rl@j}gpt pOt,‘ cﬁr ﬁaﬁ%{wb? tréihhe recovery

se@tﬁtﬁh’ %‘i‘ GhE Slehss pisst r athid er‘oé@sst h@f&l‘éd k& efsu“é‘@-%ﬁeam decoking,”
fluent is not required. 09] U S. Patent

th@eﬁzse hasih@radpae@gea)f;ge@eeaimgfless veratamiy tbe@efirra‘omoductlon rate
Ccra

cking f.urnace tuhes b ssm throuhat t .0
of 8 G558 PathfbBPcE SRR 89 B bl A nuRb weipen 10 the plant
opéfaioﬁsyéihé@ﬁémre@ﬂbh of i BhtReTufthcehdffishitnaaet Eyuregeam
continuing the thermal cracking process in tubes

[oq(pﬂit ar &-RoPaRNt N0 0268k &4 NMepOsee APHEEsS fonEarapviag goke from

cr&t)kﬂfggﬂfrﬁa%ﬁqﬁ’bm nf/upg’mists' rLd‘{trﬁguﬁﬂ Oarttlgﬁslgmé qGBE ntgéglgga decoking

ocar bon feeds

feedhbf etéam@ndﬂiromtbe ahdrinaegen, Oﬂrilﬂi métamitdiend Wirnace on stream
af ore-nenti oned patents descri be on-streanm decoki

a”?%'l”&lﬁ@stﬁ%g‘ter@laﬂ (GT3AURI REPKPSST Nt W@eél@ﬁtﬁﬁt’“&@g’%ir& decoked.
Th%tﬁéﬁj?waéﬁdleﬁg\%‘fémgmd h Sr@‘éki’rsfe'eﬁ% sﬂfut%@??r th hydrgcarbon feed

steanfwater mxture a ol nt e
stack atrihe pdint edere thmeycﬂrmcam f@edehoakesslrrkMBceld azvtbahdxmrnace

ause the on strea decok] is introduc at .
por W fondhe o FRrE TRt [ thed catalp o Teasd b PHeRS M decoking
tedHnlc!'[}e%t tmséllrhfh%wgﬁarﬁﬁ%feﬂhb' Hfé‘,aG%Wtﬁ@éeoéT sRak-an- -decoking, the
Brocess heating coils ‘or banks. t he decoki ng stream
su

stitytieranf tdnecﬁtearrmeiermétwe@bti”reapelnemflhem/thegfetedetock is introduced

o Rt de Rl TR PRI R bR e Lo Fa f Ring stream

is reidet gt ®@ppsint Widre tfBed ﬂgtlﬁlfrd)@@ed?m’(lﬁé)ﬁum‘eﬁfé lithmust pass
this section of the furnace. To keeg t he crossover
a

thrp§g)@éh%?m"@ GRvecHOR ﬁ@C‘wbaEQQe?S HEeagaeneois or paeks. If the decoking
str%%?;ne eam 'atlor#eq FenCirat é/r\n/\g%aﬁﬂ'% F@%‘i/f?]rlg fH tt:Bﬁve%tf?)‘?\n%ectlon and

resence excessi ve oweve can genera

entumigamlecraldlam Glelctom of thé fernase ¢known asi meeaoemi/eruemperature) is
the bottom section of the heated convect| on

bevemaghe SARACIHhEh BifeMRtRr S CRUYBORINISEGHBsNSHSeRN Of the furnace.
To%%ﬁtﬁ%fﬁéé%ﬂibez thRplefatlife itRMPRRSEAIACR) bf LM MY - materials,

it is necessary to add water to the steam. The presence of excessive water
however, can generate mechanical problems if the water stratifies and runs along
the bottom section of the heated convection tubes. Such phenomena can cause the
tubes to bow, which restricts their free expansion and contraction within the tube
supports (also known as tubesheets) within the convection section. Additionally, the
requirement to add water to the decoking steam adds to the complexity of the pipe

-3-
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supports (al so known as tubesheets) within the

convection section. Additionally, the requirenent to
wW@eadometedy to the decoking steam adds to the cREPUS2009/¢44586

of the pipework and control systemrequired on the

furnace. What is desired is an on-stream decoki ng
waPk @@essorditll shystenfegquilRsl 6R th@alrmdees Wokt IFLgusiF&] 1sh8n on-stream

use of water to keep convection section and crossover
decekiperapersssand finace Aesigninehdpem sobfeatiienbal useuafayater to keep

coﬂ%cﬁﬁ)'n%%ct\phogﬂ'd Jc]roég%%@ ggm?g?/aqme%swlitﬂ ¢ {Pw% % t%:tlcgrrée bf commonly

usde oadtenglsof a pyrol yS| s furnace SUI\/I\/ARY O: THE

| NVENTI ON [ 0012] In one aspect rovided . is a process
[091H t he RsPYe AyANBRT BKi 'Efthﬁr@tse%ﬁ%?é%ﬁ@rﬂ\ﬁﬁpmved process for

thd &k %%‘é% 8@€ok?rﬁ i ongyg?cggélé‘%rfn%@ace including miltiple

t ube ba S p03| tween a hydrocarbon feedstock
SUMMARYOF AHEOINMENTIONSecti on to radi ant section

{12555 aneacon nErids ) 8eSanse Tabiid, Bl decoking of
stéaﬁ‘ﬁ'dr'é’@réiné W@rn%bép%é’fstéa?ﬁ rﬂré@&hggurﬁﬁ%eflh@NYdﬁfg multiple tube banks
drocarbon feed to a portion O lurality of

posmbesd opetivess ehhydracarashn férdsiath urpieé an@b@ I@Qﬂk@@tlodilnéectlon to

n a decokin fe C ri.si,n stea
raBC b BrhEBR et St §'ts BARE dSblfinBLE ety 8 tungs arranged
withire th@'tub@'b%nkUbﬂrhba@*@eSQ mﬁae@Itﬁ@tsta@@wttetrﬁmgﬁﬁgqhe flow of
renoval of coke accunul ated on the interior of

hydragpelan tasd © aReripiedtesplytaliy ebihesrftlsss éhﬁrb?” ofi e multiple
tuﬁéJBﬁﬁk%Aoe sg@.'t) %’ﬁ' 'd&oglngefggﬁr@({ﬂﬁﬁsﬁé stté‘fm to th]e portion of the

convection s O ra Ion ossover o

plurelitgvofatabes of 38sCtHdal df)the [GitiBle tubeobanKonsuffibient amount to
process further includes the st glgs of returnin

eﬁ%tr qq%vq;foftquep@wagggdo@n i dsteger PE%@G f?FHﬁ'%an’”So?”d quench
r
YA B B B, CASCORE SEBNIGPY Wil of e

copeedtioorsestion he rapdlanmeatlpnm?ossﬂyes obbelogssbautaf8841T (1B¥50° F).

[oﬁ}ﬁl i nea{I1 o iurkﬁfong??qc%%gn{Wﬁg?ti%‘B'gﬂ]tegetﬂét ?@Qa of_returning the

poHﬁfrfbeTﬁHeeglu?‘éﬂFﬂy ioreusiacekidyg thardhil éf ﬁ*éoﬁ{u'ltﬁﬁe t@eé banks to steam
single tube of the plurality of tubes of |ess than all

cragikincheperation ptesmindimgothekBow of ahyldrcmarbon deerk to mosecond portlon of

o BB B8 R0 N 8 5 B SRS ¥ oeating e

stapiitling dbevaonver si on capacity of the furnace.
0015] | n yet another form the tenperature within the

[0G\ Mt i on IveNEther @rm dhet@e%fs tegminated apddle dreekiag feed is supplied
to g%ﬁwﬁl‘é’i @@éﬁ@%@ﬁg&iﬂ?éﬁph@s Apfuls thaf aﬁadﬁ’hé WHLLQBI@ tube banks at a

€ maj or portion
tima ior aidiet Yo edmoud eskefirone sise ta’(tﬂant&tdllscﬁnd geemaeH $yqiem components

fed by such tube without substantially reducing the conversion capacity of the

furnace.

[0015] In yet another form, the temperature within the portion of the plurality of
tubes of less than all of the multiple tube banks is about the same (within about +/-
200° C) as in the major portion of the plurality of tubes of less than all of the multiple
tube banks remaining on-stream. In a further form the decoking feed consists
essentially of steam. In still yet another form, the furnace is a steam cracking

furnace.
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tube banks remai ning on-stream In a further formthe
decoking feed consists essentially of steam In still
wQedvadesher form the furnace is a steam crackCTS2009/044586
furnace.[0016] In a yet further aspect, a process is
provided for thermally cracking hydrocarbon materials

[odde]Passilma tyee fGang: bBp@stMaxbrcesy ishpRIvikRid 1 Medally cracking
nmul'ti pl e tube banks sequentially positioned between a

hYQWﬁ&Qﬂ B@teriale By PaeRINgrihe Sagitl NeadBiigetwihsieaet thsaugh multiple
il gl A BRRA P BoSHEREq BweBRCH dREABAK SRBLNE et and o

coh*ia;tmﬂnl daqpiba tbubdiapaskstidreatosdover, @achnties rhjadkam«fludlng a plurality
erature jn a cgonvection section by contact

W t
of Hagg%m&q%w'@&éaeawaet k. sty seyldRier Blbteaaiaahs heated to an
e r &l
R, R Ry CaVEel o RO o SBREE VRS ng, combustion
gafsesedartjotrmnpsubjeotedofo rdmhalprli beal int @ dtbwnstbw'norfadlleeﬂssectlon The

rorRainaHoFe slebS AhieiraRaind AR o PaaReqh Rkt 4, gortion of the

plu%mpaéfl t‘iJ]éleoftléQ@fihéﬁ al| eststheh@tple t@cﬁe baﬁkmédm%ﬁ? a decoking
banks in sufficient anount to effect renoval

feeﬁblz@m@tﬂsumgwtaa@utmﬂnet pertiontafrtherplafalityhef tubgisaoitlegsithan all of the

n uench stem onents, fed such tuhes whil e
e PR g DR AERL: I EBY (RO Pled brpuiatea on
thd afleaor oS BR Falastr E5iIB0NRd qRbnbielsysterh @ompbrdhtd 1etbByRuch tubes
and returning the portion of the plurality of tubes of

whilgs gnaintgining | a otenprsatiet ﬁbl teet GpavertioRs seetian elgmradiant section
G586 ROV AR50t 17401 1 LA 90 o vy of

tubdseofflesslameu alhof tudlmgltupleqwecuanksm steani bﬁadkmgww@ratlon
i hcl udes a convection section conprising nultiple tub

[00ks s&y@ehttnar P§Peds Pfquﬁ?éh'sb%tf%@ﬁe ég%% B@QPSW of ethylene,
thd RFAaEOFcIidhgta 806néh E?{tﬁﬁgt *I'H@kfﬁl fec ugcﬁJgega&dbéﬁ\;ectlon section

sectl on crossover, eac ban
copipniseigi nyultyblet tuties Mnkanmemlabprpnsltameﬂ toleiweemea hydrocarbon
t ube bank, st eam on-stream decoki ng t he
fedd8irel I i S arTBR SO fo UM ST S gagVEy ‘ehen tube bank
mdﬂ%lhg% ;ﬂhrah@eof"twéﬁ 'aﬁ*r)én@fadt Hbﬁéra%l W tttﬁ@ﬁu@é'bé?fk a steam
he Tul ti pl e 'tube banks, a valve for sw tching each
SUDlhla fpr Qnaﬂtretayn decekipg shevadipnt ¢eilssanchguenash Sys?otetrh@omponents fed

oy % ror Bl of WA eRRAING, o fPe8, S Tofth, e BRCER g e banks. -

vaive fo @iwatchPineadie of lt@ﬁerélftyQﬁCthb@é withén Pag¢r @laint 711 6f the multiple
tubes for thermal cracking of a hydrocarbon feedstock.

tubghlearkssiiemaA seyrce«fthydeacanpen ferd arenfromtbensteam supply and a

radqgﬁtaéécgl‘éy |ﬁ5fﬁ{]||¢ gvbmhﬁﬂ%ﬁlemWnM‘; m%\ﬁbfﬁ%gf tubes for thermal

crdoRy DG4 B@d@]car‘ﬂw feredstriokon Thesé wrichethexxigltures dvillnoe apparent
the description. that follows with reference tqQ the
frogy g\ﬁ ‘i%j@"‘? feseririionigkem VN GTesenGR iR AEGAMRFYINg drawings.

BRIEEDESERIPHORYSF THE DRAWING

[0018] The invention is further explained in the description that follows with

reference to the drawings illustrating, by way of non-limiting examples, various
embodiments of the invention wherein:

[0019] FIG. 1 illustrates a schematic flow diagram of a process as disclosed
herein employed with a furnace, with particular emphasis on the convection section

of the furnace; and



10

15

20

25

30

enbodi nents of the invention wherein: [0019] FIG 1
illustrates a schematic flow di agram of a process as

walraehewesl herein enpl oyed with a furnace, w tPCT/US2009/044586
particul ar enphasis on the convection section of the
furnace; and[0020] FIG 2 illustrates another

[oczg]emat IRGS | DWItREsAMBMYthér BERE®SSC afowli giagRFRdof a process as
herei n enpl oyed with a furnace, again, with particul ar

dissigsedsheregh entaoyesh Waid a dHmase: iagainf with eariigukaic emphasis on the
@%ré?iloln%%cﬁgr?%? Al %g PREFERRED ENMBODI MENTS [ 0021]
arious aspects I 1'9R6w be described with reference

DE'KAI&ED:DESCRIHJUOINTGHBREEERREEIU EMBODIMENES of

i1l ustration. It wll be appreciated that the spiri

[004 scob/@r'QPSt ﬁép%qtéclé@% B0t %‘?zs@%?ﬁrlﬁtegc%@edef?é?'é% to specific
[ t [

enfebdifents’ BYEECd fr AEpoRRE o FiLsTERe, R WE pRIERGEIeg that the

spmibtandl agepd of ding qnacesscahdrsmsterpodlm:losecbmeselal |e na@tnlimited to the

el PBAOSoR 8 PTEER P P el B SEAFE S v
areh R Beiv dcBn AR & BibBOHRACO! sbact@Sémﬁta@ Htér'ﬁf"VQﬁéﬂo?ts can be

t hr oughout . en an anmount, concentration, or other
mags! tget erlllqsérraéeféemqusmgnt\%erR@‘er@qeu is nowf magpde the figures, wherein
referabl e vaIu refer ues
i g BE AR s Wi 48" e BT \PAIC Lol BhE TR  WkR amount,
coh@sritRslion, @N Ghgr I@/@tlde of ;ﬁaﬁfaM@W isPgREAr 88 Vied UE uPPEr Preferable
| ower preferred val ue ggrdless whet her ranges

valyegzanst longpr reieranie ¥aluese s cloda Hadersiapdyes spetitgaly disclosing
all irtﬁﬁ d! fWef ﬁoﬁp g%bﬂséfgﬁ kt@%%f:ﬁ)fgfefrr%rd. val ﬁ‘ggn;&?? lqwer preferred

ar as O varil ous

vakiedl refwdmestvmmhhremrwefsreatetsepesatelujcrl‘isdeséd gRebastockg that may be
fractjons and evaporation residuumfractions 0022]

enpleyec hergin BxdyNRe agy 69?‘&’[9%‘? 3dapieqder crasking 'Qé&faﬁg?s they may be
crdcked |F1Fj:l§/aﬁ&5§ 6|étfﬁsalaﬁﬂgﬂb | SRAMin HEBRY et hs such as high-boiling

non-volatile materi a urnace’ nay
fradbes amﬁevaponasoﬁaesaduumdradttons% 047 and U S Patent
lica No. 200/020945A1 Ref.erri ng. now to ,
tlﬂégp)]rr&pq}%%egt $ G Hgggysisofqr%@%égscrgcﬁlggew ed that contains a

s@nﬁﬂﬂaﬁﬂhuﬁﬁﬁﬂl'cﬁﬂwc%zvolﬁf‘le' mberERdisich &ﬂﬂﬁﬁéé 'n?a”y §§%tts' @scribed in
an uppe gas exhaust section

US al%ﬁltant N@cmt% (1427 araijuléﬁt BateﬁtérBubglrc@tloehblwn)2005/0209495 Al.

RePEEGLEN TP du e B IR T 2R 8 OBl lfiSecton 12

an TheriedRes Sobee¢ lont sediioh BRand %ﬂtuﬁd@mel@mﬁéﬂtédﬁ @@@fbn 16. In
convection section 14 and out of the furnace 10

thf_t Hegiagh Factiengad, éx@iant tbuseers; &'FptléhOWODZEPV'A@ sibamt heat to a
hy{llg)’ctagtgosrg Les%dt ﬂtjr 8%&:?(’[ t&l% UEt%r ’ ﬂ({ibm@ ?%?,\‘}tsm of the feed.
Thertwandrst geraratephet ga@matdiovﬁ up\hard through convection section 14 and
out of the furnace 10 through flue gas exhaust section 16.

[0023] As shown in the FIG. 1, hydrocarbon feed enters an inlet tube 18,
passes through inlet feed valve 20, and flows onward to an upper portion of the
convection section 14 where it is preheated. As shown, a plurality of tubes 18 are
arranged in parallel and represented schematically by external tube bank 22.
Although not shown, each of the plurality of inlet tubes 18 may be provided with an
inlet feed valve 20. As shown, each of the plurality of tubes 18 is in fluid

communication with a corresponding heat exchange tube 24 of convection section
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convection section 14 where it is preheated. As shown,
a plurality of tubes 18 are arranged in parallel and
W0 2poeewss ed schematically by external tube baP&I/B22009/044586
Al t hough not shown, each of the plurality of inlet
tubes 18 may be provided with an inlet feed val ve 20.

tubRS baRR'B. RS lusefoft the tekmr pldrbitycdt tubBESislebt tdrefer to the fact
fluid conmuni cation with a correspondi ng heat exchang

that ibe canveetibagelian df is arfangedulyberaimieagh. mmﬁ@%@é’eobank has at

Iee#sgc tLquSpL %HI OAst%Sﬁq nllSFlﬁa‘Pt %ﬂtrtﬁggé 48 §&1eemat|cally

e COﬂVGCtIOﬂ S

reFWQSéI@ﬂeﬂ amdsugmfufrmaxt@ Hiaumg Bamk6 r&s1 (13t1 2l eesistamkmmﬁs
i n _parall t tubes are

[0024]e nat IT@§I P'Sehle@B'ﬂ%scgﬁhétfydép??ngQ T%?gr%&k%ﬁw fgma, known by
thdbe ﬁf ofdtinar's #(?I?w ﬂﬁ% Cﬂg @ér‘fer% 8 e Rl ] -c,rlr&%es i?direct contact of

preheating’o rocar bon can e any form
thek femah irbyhe pper obnmcdlonase;ct-hl 1I4 afrihe Harrmce 10 with hot flue gases

frogh i Bt sathien darel DedHutce: T S0t S0h s Btsp alghed. by way of
nohYinMases e3<9n‘)ff4lé %Wﬁésélhg‘%@?éé%ﬁtﬁrw@h ithe hbé%%ﬁange tubes located

section 12 He furnace 10. This can
wntatrttbnemorwehpn s9ctmy1fbt>f Henfurnade 10g exan‘pl e, by

0§21 od AR e TRbORBHIrPELER RS 4R e iFection section 14,
waltér ARBebd Ontrod sitblo Md @retidite@rBiraésBonYREACRFARGh line 30 and

feed exits the convection section 14, water may be
dilytian stracednay Q%@t@délﬁ@@ttl@@ug}hdmﬁzdﬁbtﬂwfqrﬁb@ rteiggh As may be

aphfénb"i}atég %n Lﬂlb tbPsz%éreﬁﬁbg?'O Qﬁa%rﬁé%q g‘édigg%%%‘llel and are

ure

rembsemﬂedtscr@fnalt@b&y blyi énxeerna0 bemk 346 Blkewn‘wda plurality of steam lines
parallel and are represented schematically by externa

46AAK b§4arr@nmr5@araﬂebﬁrﬂﬁ are {9pr§§egiega$ﬁhqm\%tgcaﬂg Wternal bank
b e
48" E’\N%fér"%ﬂgg%e' éHby (& Qr%r%r*léﬂgankefiga%/\%% ahednt of fromdatoleast about

schemat i c ter may
0% o 16@%pvradeshore the wéal amoamt drmtat aod dilubon atedneasited by weight.

bout 0% 00% b .h t | t of
1§ PRdBrterd fietabeaceotaneg wi aas S, 0% Warleed 36 B pdded to the

hy&n*&farbdrﬂfe%@%?fdﬁatﬂﬁﬁnwlDtu&ﬂ@tefaﬁ'i £ ad'cf&%‘mé 8fimC&U4he v&%ﬁght of the
ded to the h?/trocarbon feed such that no dilution
uti

waéere%@wwdafdm@e@l Phesteam ftaw phevides g taial degiregareaction zone H,O

et BHerid PRl TEBLbnf Pali b &8irtve the”
[00iz6]i I ed ARySHAGRIDPIG P&! Waldr rRae B8HRied ©0Re] préheateeweed prior to
in FIG 1, water may be added to the preheat ed feed

adgditiogr ot gilgiéian siesn of ltdis| belieyedsihghniis) erdes glepdeiien may reduce

unbB&tat 8! éﬁ?% ?rﬂL{&uzﬁ%ﬂbt|hQﬂerﬁ¥cé§‘sd§ﬁg? gﬁhétﬂ% from mixing the

pressur 1 ONsS rocess s
hydnrdogrhstm forgl, ivaten andd mgldrhaelasmlr,@s andyolpe bppreciatat! eby those skilled

and dilutiogn steam appreci ated by those
in & piteader o ¢tations S eAIMATY FIBITBdo G MAtRBRAYIMer or steam-
Hﬁﬁ@rr regyihi ap aa&@ﬁ@ﬁ BRNNEer Oang t SRR TRES W&B I e preheated
e addition o ter and dilutron steamto t
hygroshgzaredeed could be accomplished using any known m|xing device, it is
preferred to use a sparger assembly 36. Water is preferably added in a first sparger
44. As shown, first sparger 44 comprises an inner perforated conduit 38 surrounded
by an outer conduit 42 so as to form an annular flow space 40 between the inner and
outer conduits 38 and 42, respectively. The preheated hydrocarbon feed flows

through an annular flow space. Also preferably, water flows through the inner
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hydr ocar bon feed coul d be acconplished using any known
m xi ng device, it is preferred to use a sparger

w@zaemtdoys 36. Water is preferably added in a fPEBHUS2009/044586
sparger 44. As shown, first sparger 44 conprises an
i nner perforated conduit 38 surrounded by an outer

pefored tcohdul BERENE 9s figebleaninad e pFeHdd maﬁcﬁ:aﬁ’f@on feed through
bet ween the inner and outer conduits 38 and 4

the eppeiRgs ieeiforatigashsbpwat '@d'nﬁ?ﬂﬁ@t‘!@v'bé’ﬁ fééornay(hﬁg,appreCIated, a

1 f ly, water
Pl B el ARl 38 AT B8 arreBo BeFABE 2"
[0027]ect edilutibo stbarrpmﬁ;eabedwtﬂmd:bedauhb@jgﬁ died 4Brioute preheated
t he openings (perforations)_ shown in inner conduit

38.
hydro biees P AeR§ @NeSrazg @E}aﬁﬁ S 0B, §§g9rbq;§parger 58 includes an
; 7
I TR0, SN aY DRt ok PP R PN e 34 g g to form an
anhbler fioehspecedt peivesar therinferand puterseadois SRamgled4 S@spectively.
e EBR S B RERIPPRa20a 0P PG Nl Net DBEn Al fows through

thebrrRIAS6N §94¢8 &6 anmérééftéﬂ Od\1u$|6ﬂ0§te%§n ka%ohﬁﬁ the inner
i nner and outer conduits and 54, respectively

peppeiedconduif i ead b@mJEQ@d into Wie prehapteqygrodaatomdesd through
added f1|

h.,the annul ar f pace 56.
tndGeFaps Bl aroN e iR on the f nner
[0028]f or atedneaitUbim dtheaft iapdi sdceptieshdrgé® 4h@nd 58, respectively,
pr eheat ed hydrocarbon feed through the openings

arg partialreasPAAS) assRINAlYi 36. iasngiovwsbiawyhick the fitsd28f segond spargers
44% %3[ I sg:fer&lvélp aFé E?Bné’&gdﬁﬁcfw fIBR/a&Q‘ﬁ c%éi%ﬂdln%serles. The
Y e y , as

respec arger asse

firss ImWnseodde\tpargertshM fands38 arel memondeetedng eflusd Adwadinmunication
respectively, are connected |n fluid flow

in §%rr'|$ﬁj Ry disd Bewiipteseannestorely Suchta sher 08k @SAAMBPAIcH &pixing water
anf84iidAgn %?eé’rﬁ%ltmb%h“e%%k?@g@rﬁcbfb e@ i&|¥cribed in U.S. Patent No.

conmmuni cation I n series ow | nt erconnect or
7,0, 7&ich a sparger assenbly for mxing water and

ot | s ARG WP LR SR B R0 bS5 oo, ne e
of fthFdl%'i*bérﬂ ks, o4 A, arldPILRN bicath HBRsSPAIIRIo AGHRER! 40 through
3 he m xture of hydrocarbon feed, water and

heel exehangesubaBirafduee baok Grwhereir ineoixiare iafortingr hraied within a

o R o REi e 71 Snd iR Fbid LB i Baareon feec

caf agke emylbrm TR by hebsd@ftdrammadf skinanhyersearmeniurther heating
feed can take any form known by those of ordinary

mayk jncjudenindigectagentaghel e fqegrlnh@a}veﬁgowctlmn&d@f the furnace 10
Wil 36, BRSL 2ol P FRA AL LRIGEE B, EbLET, T can oo
aceemplisired] 2oy wdyhef fnonAlamiting Texamplen bye passingpthesfeed, through the
DR Ra S BPaPaE s B inEeetad iR bhe Bk 88 of e convection
seb@RSH 8 brhé RUdcBPR. bEBoRfhigCihe! A%diGOHY ARG of the mixture within
tube bank 66, the resulting heated mixture exits the convection section 14,
bypassing the superheated high pressure steam section 70 and then may flow back
into furnace 10 through heat exchange tube 72 of tube bank 74, wherein the mixture
is further heated within a still lower portion of convection section 14.

[0030] The mixture of hydrocarbon feed, water and dilution steam exits the

convection section again at tube 84 and bypasses the downstream superheated high
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section 14 of the furnace 10. Follow ng the additi onal
heating of the m xture within tube bank 66, the
WO 280/003683) heated m xture exits the convecti onPGEUTS10091044586
14, bypassing the superheated high pressure steam
section 70 and then may fl ow back into furnace 10
prédylLes ghede alecheE RRAAOSK P8 7 Y mixtbee NERE tdbneNbieiRIrd tubes 90
the m xture is further heated within a still |ower .
angdstfe@rio or flagh vepaiadionseassebA21far sppardipnThas My Geeappreciated,
f ocar e j [ L4
onfog WEERERSD 4Bty AR 4 o 9 bR of wbes o4
representeunsthieamicaliyebheaktechdhi lgdmik 88sur An sdwsrheae@cpaortion may be
and export 88. The mxture flows to one or npore tubes
rergevemhy’a g 8d PEStYPYeh valvpA%ene retpeacio Bynaes 10 through heat
R O o1 Rk B RZ LR P REls Tl IRBrea within o
lovedr patiies 8% conegcteseseetibrs ddenddnczalagainyya eluratityabf lines 94 are
bank, K 86. An overhead rtion may be renoyed,via line
proyidec, 200 AHAGYEH 10 8Ieah ATF dieRrarsinies ShEmatgally by extemal
bahkogugh heat exchange tube 100 of tube bank 102
wherein the mxture is further heated within a | ower
[0Q%4]t i on Ugfonc exitieg tthercarwection sestiomride aggai at tupe 104 the heated

lurality of lines 94 are proyide nd arranged in .
vl . Ressa 6 g i bR PR P RE0 dnothal racking of
thdapdraarbdrP0Fhe hémBd Fsed itdahé hadieanseetior®mBerhi®n ffnperature

again at tube 104 the heated hydrocarbon is

dt
bewier aEp U2 6001 BIPLT60RG (RoPHCADF dp abesi AGPOF) or about 560 to
anBLEFKIRI out HBSHUPGAS ROmsOTE heated Teed to the

radi ant” secti on my a tenpeérature between about

[00BZ]C t 0 Aslbmal bEGApEreCialetltin 80@plcat py@bmig fukd86& ) 0pthe area in the
about 560 to about 730 C (about 1050F to about 1350F).

copyredion AgCHR) e f%rpﬂ_%%q’sét Leheat gn(.il y‘(ﬁQ?eﬂzaliB?'F deygiage than that
re&pwmepréﬂe t ergoce, e é&tﬁti&r?BY@fé*ah?Fbcgﬁ | P oﬁgsttlféérm decoking

rocess preheat and Vvaporization is nore than t
to peepgint deating pegbrd the tmnte®mfhe tpimngddinis enpaticstadwrirue for heavy

N S S S BERFE e B g 1.,
with' st@ahPinhdteasiid bengistess §u‘rb|%ﬂ?éa@§d\’iﬁtthedédrf(i‘/$%t[i§ﬁ Isection 14 as

guench, and thus no transfer |ine exchanger

shawnhin sxeelaridtlGwdul d ot herwi se be superheated in the

3T 1R RSB Sl E e S hsnibbe ek Sy gugheated i
mulEle bRibRr @aeRt 26 | DiNtibhi sleant uhgy beakadtfed Andufurgier preheating
steam may be added and further preheati n%hconduct ed in

copgueted i Mmultide Bapi bask 64s Amewwn i FIGS 1, 1he precessoierrs” around
. : i r ider d ;
o TR N Rl AR EPTD) BE L o REBUIE Aot o 70 anc i
furtherher@hedtadnirbdakk 724. At this popdithe pianrdialyanapetited feed from the
vaporized feed fromthe .
various passes are combined and fed to a vapor-liquid separator 92. The vapor
product from the vapor-liquid separator is distributed back into the plurality of tubes
94 (eight are depicted schematically by 96 in the case presented in FIG. 1) through a
plurality of control valves 98 and is returned for final preheat in bank 102 before
passing to the radiant section for cracking.
[0034] Advantageously, the herein disclosed process of passing the on-stream
decoking stream through only a fraction of the process preheating area makes it

possible to eliminate the use of water (in addition to the steam) in the on-stream
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various passes are conbined and fed to a vapor-liquid

separator 92. The vapor product fromthe vapor-liquid
waepaneteds is distributed back into the pl ural PEHUSI009/044586

tubes 94 (eight are depicted schematically by 96 in

the case presented in FIG 1) through a plurality of

deé6kihg gevaiotﬁs/vr% SBingSwitraih Uh& esmperatfiien@hititicHzest thencrossover
bank 1 before passing to the radiant section for

PiRdfgd Qﬁng“s pmﬂzﬁedﬁtwsm dae seReinder 108 the PEpees$i Reheatrg area can
bep‘%@ € p% e%%SBrle'P'n%a tfl’ ﬂH} g‘ 8 %ﬁlﬂr@gla t%@ conf e%Jratlon of

Froug frac ion pre eat

examp@ylﬁlepdsmbﬂr@tesca ahmm:eah@t mleetwr&s méqmnirﬁent(amd is designed
addition to the steam) in the on- stream:lecokl ng

forgracking BﬁaVV\Hﬂ‘P'Q f§?@§/ cartaingamamwladgeacienr e
[0(#1 5|]1e|t at i onc8fddne dﬁérr%gv?tﬂvﬁ{ oREPLRS. LA%ny At g%éé%@dfor the on-

t he renmai n t he process preheating area
stream decd&mg of a fprreees $0 i3 proeaded uhg . furkaceral0 becluding multiple tube

0afFY Bt Pt 26 501 N4 S84 e B EDE RIEEM a Aubrasiathen fpsstock inlet

8'a?10d§$éc98ﬁtdséc@|bnfdr§§é6v%9 102auXcH | td?lljé' sarile2sl 66 ot ahdh 0g including
a non-volatile fraction. [0035] In accordance

a m@mw ohtubes Mn@% Gﬂrﬁndah 0.mespectivelyp rastangeds iprparakel within each

i PBE LG5 el B 2 TP oty i duioc s Sops ot dgminating the

ﬂowmsf Rifos&bonl fb¥d RO pomeﬁcbfhaé\mmn@/ sydibes 4h®a, 80 and 100 of
feedstock inlet 18 and a radi ant section crossover

lesgotihanealt Bf th e wWhpIR tpbe BEks726,566) l‘bﬁﬁdn&@%dﬂi@hang a decoking
b 4 I
o] B kol EPu o it AR of £RBEEH K8l anc 100 o

In eacC

lesanttiah G of the rpultxpl@stsjbemdnkéem tode 74t @ps 102 td @lﬁ&fcnmm@@al of coke
the fl ow of hydrocarbon feed to a paortion of th

acgymtated )P”o?hec lsedoraf they Corediien 49l§: e radiant IQQHS afnd quench
syQkni PSm héh cLHg%u? veBtior? Qibe&Awhlle Hé?g’ealmng a temperature

supp y| conprising steamt
at proer t:ormecmbnt $m:t|phuoa1a|dtaﬁt@bctmrh)ezsossme64p48ﬁ atolw Jdmut 1450° F;

and ol oy B8hePlien & B fuPely et ATER aadP fieSs than al

of 'tHE ﬁfdlﬁHIeQubé BankePeeebl 78 £R1 h62 té rIhf‘j‘/dF@l@ﬁrl@é‘r‘i pP&¢dsSing operation
d quench system corrponents fed by such convection

aftew@@okml e maintaining a tenperature at the

10685 o056 M i§sbAr/cebE ARG RES B 60 BRIyt he fow of

hy@todaddrt fecelf tota!pesioRbf thd plalitard tlsEs 24, d£BD 4M@N0alof less than
of the nmultiple tube banks 26, 66, 74 and 102 to

all ngfa s anwEiplep tukee Sanky dpebht i7dnapgt 802, dé@@ﬂk'b/kﬁ@ a decoking feed
cohggﬁ’@ elé‘&wtld‘l\é/%t?tét %Clﬁgﬁﬁ‘) 8t ¢ hM ﬁ)é'btﬁ?ubcéseﬁi 64, 80 and

m natin Oow O I‘OC&I‘

10f:)ca1fﬂesssnthaﬁ llhaef tpé lmnlaitlplewbé btanbs§6266 B4l an80 0artd k@t removal of
| ess than al t.he nEItigle tube banks 26, 66, 74
cogglgcgwulag%gwh@,@ﬂtgrlgegfot P8 eBL OIS gyg%{w system components

fecg?)?t%la)es Qﬁ"@‘% z?,?]t g%i@gtnghﬂ@emgﬁ’i'iélhﬁ’i@ 8 tehlperBiuré &t th¥ convection
section to radiant section crossover 104 of below about 1450° F; and returning the
portion of the plurality of tubes 24, 64, 80 and 100 of less than all of the multiple tube
banks 26, 66, 74 and 102 to hydrocarbon processing operation.

[0037] By the use of the term “portion of the plurality of tubes” is meant to refer
to at least one and less than all of the plurality of tubes. By the use of the term “less
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100 of less than all of the multiple tube banks 26,

66, 74 and 102 to effect renoval of coke accunul ated
woeoiiesesht eri or of the radiant coils and quenk¢I/EyRDEM4586

conmponents fed by such convection tubes while

mai ntai ning a tenperature at the convection section to

thdragil anthes AR LB BaNE ls Harifto PefeP\o abfdst bhelarfd less than all
and returnin ﬂ the portion of the plurality of tubes

of the mglfiplesty MO0 of | ess than all of the nultiple

e ba <y.gr, n
[Odpébgcessmg géré:reagl%orqﬁorﬁlggg%oa‘%{/rgl%tﬂé)q&gtg@%?% ﬁdé §Oerarrr]1d 100 of less
tharpanblfme ofultipie tpb@lb@hk@%@%t le@wd 162 neanikdrooffeteam, without
to at |east one and less than all of the plurality

shytiipgsdovsy the, durpgee o0, tyeCytingnout di& NRERakR edo?he(%t@ 39‘ valves and
oo e R B 4668 0 i3t o

thd cobke doim tlee irdepor of the uafdlzhnrteccpllswraj qundﬁ conipemedts fed by such

tutgesy Ao S Cgking; Se, hibearonrs 20mce el e o hafnsl faw, By cutting out
théaéédkl féBbV\éhd F@ufﬁ%g{‘ﬁf@dé&ke@%u@é%'ﬂ%%ndrﬁ%l service.

normal Teed thereto val ves and passing a decoki ng
[00?ﬁd t hiSdéeeh fohese imhdeopkingliemarie availablef ard eantraliastihrough one
to renp elthle Cﬂlﬁ? om,th |nt rior ofbtherala h £ 1h
or pire Lo ek or?@"b%gﬂ?% pe gt T SUpdhPe pgesd Aprough any of the
pILﬁ*@IﬁIW@f%IvéshﬁM the Sdint db\%sﬁ@amf@f thet plurgity 6P coMrd™lalves 98 of
| ow by cutting out the decoking feed and returnin

thQ hbegerciokes in GH@SW t Mbhes a singls ﬁ@]‘tr@é/ﬁ‘wq}@z [ , the decoking
ste%tn?arﬂ% He Htﬁﬁr &by %915( 8ot cgﬂggct (%s ugfﬁglgat_e valves 114.

contro |'ed or nore con

WHére detude rig en@a@bn@/ dre grassedmt Iﬂea:oglrngampecétldrha:onducted in
lurality of valves 114 to a point downstream of the
E‘PFQ@QP?t*{Fr@W'tEoHﬂ@ cgﬁsw/%gt\ysqujge o8 ih&lqsaskape thepyapgryoverhead

t' mﬁ{ﬁ _ t
prgecokfldr?lg tgt ea i l@%ﬂ%Pﬁ%t% Iéobag}r@ of %Q%ZeH%ﬁ'ﬁmg tes of the
plurality eaft tubes f{ams Sees exsmptarg aase vepraseniddl by iEh 1 asewre of the eight

i s undergoin n on-skream gdecoki. io
el 6 A Sp i, sk AR Lty B, Al SEtR e oae ey pg may be

apBfedifte8! 85 A tﬁé“i‘)llﬁr‘éﬁtyVé‘fp@JbegVﬁ r@ﬁ%narW@F*coﬁ{/é’éﬂdnhSanks 26, 66
vapor-liquid separator is fed only to the remai ni ng

andderemdin tim prqsiess fr¢hsatsierviodes (in the exenpl ary case

(o0 oo HeiEhelibe 1 Siot matBrE bEmAAS EIc3. shhereh, fiimpace 200 for

cratkintpyad eclRRERbl & ethanaldr Mbpahe iPtoHifRjuréy wﬂécédtbéﬁce herewith.
24, 64 and 80 of convecti on banks 26 6 and 74 remain

FUrﬁ‘ﬁC@r é’@@stﬂcﬂ}%@t |C§/é$rvf@§éam[ @@ﬁmn Qe@er@hc'@tqr@ﬂ@dﬂﬂﬁ convection
se E‘F?cg’? ﬁ&’ %gﬂlf@gﬁs 'ﬁhg‘ Wﬁ?%@cﬁor{ g4 5aGk tt‘?@?acflgﬁt section 212,

crac%|ng gas ané or propan
ragiant bgnnees! (nat stmm)ckanmejehmdmmttr’reatﬁurmay@ozaﬂ)on feed to produce
i ncludes a | ower radi ant sect|?n212 _ﬁgelntermlate

the: 6R9ERT. PEIIUSI-bY Shemel cragking, AT soieeds | The Gumesz ganetate hot gas
that SfoMLpwary thrbligh REnUaEicANSect Rt 2 akd Yen out of the furnace 200

through flue gas exhaust section 216.

[0041] As illustrated in exemplary FIG. 2, hydrocarbon feed may enter an inlet
tube 218, pass through inlet feed valve 220, and flow onward to an upper portion of
the convection section 214 where it is preheated. As shown, a plurality of tubes 218
may be arranged in parallel and represented schematically by external tube bank
222. Although not shown, each of the plurality of tubes 218 may be provided with an
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radi ant burners (not shown) provide radiant heat to a
hydr ocarbon feed to produce the desired products by

wo bapmede3xr acki ng of the feed. The burners genRCHUS2000044586
gas that flows upwardly through convection section 214
and then out of the furnace 200 through flue gas

mI@tXﬂé@dSIal\ﬁ@QQDO@r %e@rarﬁd&?ﬁé&t May idseus ingleefbddvalve as shown. As
npl ary FIG 2, hydr ocar bon feed may enter an inlet

l”UtSUBEedz a3ch whsthet ﬁMﬁ@'@-M phiteles 48 Valiv efluig ocoramyinfgayign with a

BB} OB b PSR S .
[00423es 2 Péneatngbe i Bredaitonpacd dl el takedamefresbed by those
schemati ca external tube bank 222.

b
of QFQW@W Sé‘éﬂ:'ﬁ %? %heeﬁf‘ﬁrraﬁb/i the QﬁatPGH@%'UQei@q‘r’i%?t g@ntact of the feed
in HePYbI& MV iaR IsBE 6N Q?ﬁ&f‘fﬁ%‘f@rn%%@ 200 w?tHZ‘ht flue gases from the

arrangenent may use a sin eed val ve as
radibhuséctmine2 2 eadte dirnabe 200ur Bhistoanolbe talmbempﬂshéﬂ |b3/ way of non-

i SxSTER. o RAsemoof 1 doed dh e HshEabsacnangn Jes located
W|tﬁirﬁhfé3&d>rﬁ\ﬂadﬁ6nt§&tlbb{dﬂqcéﬁ BRIURRS 060, t@ﬂﬁh 8RYin§ QLBR bank 226,

known by those of ordinary skill in the art
thes@r@“mte@ feemnaise@avaga tempa@é@ra beiwesnt albeuit 95°C & about 315°C

(@l 2905F s06R0F AORED o EEh eBbu? 35br o PhiERpO ™ (about 300

to $peut @mo?-F)lar WetivBen fabourcEr5260t0 Bbbst ©80° @e(about 350°F to about
acconpl i shed, by way of nonlimting exanple, by

50Q%fs)si ng the feed through the heat exchange t ubes

¢ ﬁ;ig %8%%8%%5%@}428808 Eo%%]tﬁ? gptep‘éﬂ vection section

214 edilutiony steavre naayt Iemixﬁrcmuﬂeel ﬂhe@u@em@matto%@ntw méRioeg. Dilution
3 15C about 200 F to about 600 or between about

stepsn ¢S @YO§E M WeEINt ©F (3bSIIOUTH St %tde%ﬁo%@%o%ﬂ% (¢, about 20% to

abggoﬁ"@__ %)[ OO%Q] é‘i?)tqgfrl&t] %e pre tﬁgat e%éﬁﬁci/}gé‘tglggréggbb Qg%%r at least
abeut 38%t hesegppedilobow sttanoby seighton 214, dil uti on st eam

b t h | 246.to f
(00,1 oS BERF skl AoexBBiaht Fidhe 2 fb ks Giffycrocarbon
feéoeﬁﬁa dREsh é@gfm(ﬂoﬁs ,|nt6b§lﬂrtan%fé14’ltrfé é%ng%@QﬁE?@@Qd such as a

ilution steam by weig or at | east about Yo Or

sea@ndae'as'rﬂ_Ea@@dtls @@%eObfass bdt fmﬁn@ne effluent gamﬁw T/aﬁ lgated mixture

of PRGSEPH ¥ o bB R el B RO Bl 4L Tne 204 he
coble@WarndtieQefiuért ctllehvé enecsrdramger throbgh 113823063 UThe plurality of
as a_secondary E, and is heated by hot furnace

tukgrst P9 fieedy as@yrmndmepwéattwf ieat GxEnange{uhascaphef tube bank
2chith 998 164) 4 1) 1 STLERNG Sy Eoe RRUASH pRHEh vaes 200

whexeihdahg emixtune mJ@jntHer heafﬁaﬁwnﬁ'hea lmweraﬂdrmqn of conueesiol 3éction 214.
Thg@igtggr %gé{ﬁgﬁp nﬁ“e r?1%’/d écuarrgcl)ﬁ tf ed fcaﬂetg}(e %)%/hf%? ekrgol“\llx?rge %y those of
ordinary skill in the art. The further heating may include indirect contact of the feed
in convection section 214 of the furnace 200 with hot flue gases from the radiant
section 212 of the furnace. This can be accomplished, by way of non-limiting
example, by passing the feed through the plurality of heat exchange tubes 264
located within tube bank 266 of the convection section 214 of the furnace 200.
Following the additional heating of the mixture within tube bank 266, the resulting

heated mixture exits the convection section 214, bypassing the superheated high
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266 with the flowto each of the plurality of tubes
controll ed by control valves 298, wherein the m xture

WO 201D0036Br heated within a | ower portion of CcPC/ESI0YOH4586
section 214. The further heating of the hydrocarbon
feed can take any form known by those of ordinary

prédeure stetirh Recadh 270hend tHdmeTayh®aw ibagk Nt fuRsdded200 through heat
i ndi rect contact of the feed in convection section 214

exefangstuber 462 67 AT bt 2Rt Whetrin e a¥xiure s fuither heated within a
st @hAtorfiEht EdhyeboR seblign biinace. Thi s can be
acco I Shed, "Dy Way nonllmtlng exanpl e, by

[0g48B]si ng Theemfxtwre dfityauedarbbe feddiaad idilutiod steaat exits the convection
exchange tubes 264 | ocated within tube bank 266 of the
Se%?ﬂx@&i? 2991 8pd iyrasses HTe fawngiiesracireneated| Nighiergssure steam

seétfkgw, Qﬁﬁ'eéx:p 3%85‘6% i@l ﬁEﬁNéﬁs’(Fé{ﬁﬁe\@' foMuf AP 8o #Hough heat

ting eate mxture exits the convection
exsfwtgeatubfélaoo bﬁp&sbagkﬁl@é whereirh e adxtore ipfusdeonheated within a
section 0 and théqﬁmay fl ow back into furnace

lo"%d) n}\?%ﬁ? FOM 'OQﬁ@ﬁH‘ﬂ'& ube 272 of tube bank 274,
[OGHE" €1 1 Ul B 15 Iconleidre Sl 294 i Bt 30 30k the heated

| ower portion of” convection section 214
hyghiiocadhan i playaledadartberraﬂm saqtiodi 214 |ocﬁrthetfema0@x20@ for thermal

t he conpvec i n t|o 21 nd as
crashL T Sy 5 (rERRLelD BERERPER {qGonmay have a
terﬂﬁ@r@hﬁre&ﬁ&we@ﬁ%ﬁ@uxﬂ%ecftd) @%ut P60ES %ﬁﬁtﬁ}ﬂ 800°F 46 2B68t 1400°F) or
200 _t hrough heat exchan be 300 of tube bank 302

abauePed tp abRUtM3Q Gr(@bpyt tiﬁQ “Fetp Aot d@5Qifhi n a | ower
O o1 eSO SRS S b B b e e

sulfecd= df Ittyedramwbtubelssarnase@ﬂ:etsothbheﬁecaﬂeambs@eetmml Zrea of the
12 of the furnace 200 for thermal cracking of th

tUb%/dW@E%Pyo@ﬁceWt@t'ﬁeaF@Bef d¥asswes e Fr!?d"‘tﬁﬁt 3589[‘?@Ht throughput.
SerCE%V BRY eIS EtRiU fr%ulﬂﬁ&”"e@%" fgfr'?ﬁg l9e axpé’ltég af&P must be

about to about 1400 to a
acd’@@p@m@dbbytaﬂOEOﬂéaﬁe @b durnat8Soibe. te[rﬂpﬂﬁ}urentdwmytaln cracking

d i t k b
R 1GB PP A0S0 JRmPREA i, AWaEEo@oHich cofiaisase g tube lfe

wh@éH‘ Rits 8e PraGRal RGhpERlreah8f ot b*e@m?!é}?@d boe&bys the ultimate
necessitating higher pressures to maintain a constant

conyersigghag yie®l.nce coke is an effective insulator, its

Of ™ BRSBTS AT ) Bhbfaus

pasSs&s khe doektreaireRietokinggbtre@er &irongh t &fpes afrsiétRM of the process
however, result in a decrease in tube life, which

prGPhQﬂt*ﬁQ anea mekesiit Rrssiblepta glinyrateHae %\‘éﬁloﬁé’\@ﬁbl'rbm on-stream

deg(gkl e?a°‘t|c} ‘?NfHI' tétﬁﬁﬁws \ﬁlﬂﬂﬁ%é'té’rﬂ F?aquﬁé' I?rjnﬁatlér% dhe crossover
va geous elrn ISC|OS process an

pummgaaom uss blimtos@alstserelrt Hiee cemaindeaof dee gpkocessspredasting area can

be kherp?ln Sro%g!sg p?erfera?%tultyon of the process

[0049] As illustrated, the convection section 214 may be arranged in banks of
tubes. In each bank there are several tubes in parallel (eight are depicted
schematically in FIG. 2, with the exception of multiple tube bank 226, which is shown
to have four, although furnaces with 3, 4, 6, 8, 10, 12, 16, and 18 are known). As
may be appreciated, each pass consists of a serpentine arrangement of tubes.
Multiple tube banks 226, 266, 274 and 302 are all process preheat banks in the

convection section 214.

-13 -



10

15

20

25

30

preheating area makes it possible to elimnate the use
of water in the on-stream decoki ng operation, while
waeeayoog3svM t hin the tenperature limtations of PETES2009/044586
crossover piping 304. As disclosed herein, the
remai nder of the process preheating area can be kept
[0050]Pr oC@shEr Rirgatiefidted i A8)EPhplasy IHIGUSE r @éssking Reeam may be
convection section 214 may be arranged in banks of
copiipléas thrﬁU@"a@ﬁnHQhkaWﬁé’ﬂ . afl Be SlogeKlg steBasmMay be passed through
a Jalsd e d t Fl
an\% {)@lﬂ{ & exge%bld'gli? & ﬁ8| &8@&@# %F@él‘v%zg% ﬁ/h&\ & tube is
unab@ﬂng Onlwe@nﬁ decokua@ té@mdgél, therregpestivel Vdive 298, is @Jos%d and the

18 are known). As may be appreci ated,
fe%’aéﬂd pfjé@ﬁo%@lt%qr&trﬁ'xweds §%‘# éérﬁ?mﬁ'@'%grt ﬁgﬁ@”\éﬁ‘it'on banks 266,
27&“%?(? 30¥Ubhd RhE 1o @f% 2R mgy‘beaﬁﬂgr?&?até&eall tubes of

process preheat I'n the convection sect

coectiodiik 226 bhe tlhe)ltotatjelpeaacofettielsecemdarp'l ‘Bl 20PGentain in process
%eefgkl \%ﬁ%t eam may be controlled through control valve

pr decoki ng steam may be passed through any of
the val ves 314 to a point ghoawsgam of val ve 298.
When a tube i s undergoi ng on-stream decoki ng servi ce,

[005H r espethis xaraplee 298ensas|depiaied am@xempldrgddGahds employed.
di n_st.eam mxture is d.tore |n|n tube f

DR e BarRiusednd Aontafife 1S BRERP AlBaHZ The decoking

steRR8 d@Nb@ phdsed Mrolgh dp§ GiRRE salvalseth4 & é prhQﬁ)\Aﬂfstream of valve
convection bank 226 and the total area of

98s efovalwe W3TISECIosed femd;| er%ppﬂé@és@bﬁr%é@& Ogéltr\?ﬁﬁé decoking the

005 n%%{! d

exen‘p%’%r )7’:19@ é;;hiﬁéh tsg's% Ly c%e i*ﬁéﬁﬁﬁjﬁ@e@’ & tdbré Vapor

oveﬂmaldokaddaotdfromnmecx}dpad htqbrdos@nrawntgzoh fedltgehd biherTdeven tubes
decoki_ng st eam %H}q assed t hrough any of the val ves

of §QVaCHOR HARkNtUZ acliansiseplion d 2o\l togaIof gop¥estion banks 26,
665hA3 98 rERTaIR IFBcBSPBRLtA sbHfige 94 for on-stream

decoki ng e radi ant col and quench system
[Onﬁﬂi"ponelﬁiaklsfaWryacd@:okew sy athigved ulfeen \Ma@mpeoartmrhimdonducted in
oduct from. arator 92 i

- i dt )
acB R Eh B Al D BBttt e BBl rh Stastq dofaments cited
hegéélﬁ’,' .gg!gdg%%mmy Hdcunfints td#@%llypfnc@ﬂibfﬁ@d' Wré?e[?,lfé@ezc@ the extent

) remain in process pre heat service
sucladissiastire isyneleib engigient witb Hhisviaeviosnandchtor @guasdiotons in which

,S:C ed. cordance herewith. Al patents, test
su%ﬁ&cg)gpg#réggﬁé%@e%{fﬁg@ docunents cited herein,
[0053]I udi NghiRy tHe illustratReusmBbEimatte of thd JnvieRaon Pavatreén described
by reference to the extent such disclosure is not

withn eargutardyst itwMilh enjugdersieed i that aadiousr otygr modifications will be
pBHerﬁéﬁS?géd{_ooeﬁn & %Hd?lp 5588 BWWS@%I@I éd)ﬂw ltr'?‘e art without departing

from the spirit and scope of the invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the examples and descriptions set
forth herein but rather that the claims be construed as encompassing all the features
of patentable novelty which reside in the invention, including all features which would
be treated as equivalents thereof by those skilled in the art to which the invention
pertains.

International Claims

1. A process for the on-stream decoking of a furnace having a quench
system, the furnace including multiple tube banks positioned between a hydrocarbon
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[0053] While the illustrative enbodi nents of the

i nventi on have been described with particularity, it
wawd/obw3zinder st ood that various ot her nodifi cBCT/O82909/044586

will be apparent to and can be readily nmade by those

skilled in the art without departing fromthe spirit

fetRTPSCPRA d & hadiaRy e8étioerods6wsrd tiw Fadiahtt sédtioRdhcluding radiant
i ntended that the scope of the clains appended hereto

colls gachituieg baaktlmréU@ﬁarﬁaplééaléhef H@@@rarmng@dswgf@ﬂ the tye bank, the
pr&eersg'c%r@& g&‘{%eét?hgg the clains be construed as

enconpass ‘eatures of patentable novelty

(a)vvm @éwmne@u"tgetherﬂdvh ef hydresaibon, feedtb @dbartomlof tHeepluraligg of tubes of
be treated as e%[nl val ents thereof by those
'es§kthﬁﬂe%| qfﬁhq Aultiple tyle RANKS afe i nvention pertai ns.

(o) Nt ngﬁlgl né"de R‘l'ngsfeéﬁac\?il i aﬁ%%téa‘?ﬁ tbNRe gﬂr?ﬁrﬁc%ig?‘fﬂe plurality of

dec urndce uench syst
tubasr ofdess rtmm atﬂlaﬁgthmmwﬁime eulbeibanks ok stgpo@) tto @ffedt removal of coke

ac8GubRiR Brbe 0o Al STl & 2Bt Husheh Sl @Mioonents fed by

subRdiuBas efid ?nan@t%ﬁﬂné l4ab@er‘?’i?@n“atut'éaCb!&mﬂlhéé‘Ql:oéihv@l:‘,tll’cﬁr'?‘|s'etcb{orﬁ’fto radiant
tubes arranged within the bank, the process

seciiarperosbayerdidelowedout 788°af . t er mi nating the flow of

tubée.of TEsO8sn SudfeRTD. Wfbefsobitfiel Lbe bhnks: and

(c)(b) r@tuﬂﬂh%yltﬁa poriee O ithe flgedtyCoNItes 6UlesteRBNtdl bhehe multiple
portion the plurality of tubes of |less than all of

tutienpanks of siee (e\iocystionarben P5RRaSSNg ORGTaliPfect renoval

(d)Of ?émﬁngtﬁ@ys tf'ﬂ;v?%f ﬁg%@é%{ﬁd& FerngtB é)%%éc?rﬂi @&Itloﬁcﬂlflt@e plurality of

nd quenc em Cco

tubel oftlesnthag &l dethpenaltipleetubt Ualrnescmectl on section to
radi ant section crossover of bel ow about 788 C. 2 .

(e)—rher?gqgg@gsst%@s @A €)- further conprising: (c)
retgrni nQ‘hglhpﬁrog?éé 'd?rbnrﬁ/{ Pf%%gmg}%%h@ )O\L reliwuﬁ’%sfééf(j SS terminated

| ess than t he tube
and dheydircokangb teedpisosuziedgioop esiragl € dube (od)theemlnnama:t ohtubes of less

thqtrhhgllf}ﬁ]eargr{u{tw% carb nsoéte@e gieopa ﬁgg? g\géiggl?e ﬂ{)m the radiant
coﬂ@'édd"cﬁJéﬁéHe s?@t@?ﬁ ccﬁ‘ﬁ‘ﬁor{eﬁ‘)tsr%@e%' ROckt &Pe WithodPdsubstantially
c). . The process of any preceding claim wherein

redueing talr@mrs/etr@omoaaaelw ahitretfienagecoki ng feed is

Surl €110 IOl AH0BSled B YA pd IREToroon roc

terfifigiedtin st Ry @opfifekraovagdisticad #bin @Qtabér/l&mid gepacior.
syst em conmponents fed by such tube w thout

sub®t ant iTAEIBrocesrief AQY th&lamsybr 3069, vdraein pedpydragarbon feed
terhHh&REE step (a) comprises a vapor stream from a secondary transfer line

exchanger.

6. The process of any preceding claim, wherein the decoking feed
supplied in step (b) does not include added water.

7. The process of any preceding claim, wherein the temperature within
the portion of the plurality of tubes of less than all of the multiple tube banks during
step (b) is within about +/- 200° C of the plurality of tubes of less than all of the
multiple tube banks remaining on-stream.

8. The process of any preceding claim, wherein the furnace is a steam

cracking furnace.

-15-



10

15

20

4 . The process of any preceding claim wherein the
hydr ocarbon feed termnated in step (a) conprises a
W@ 2000883 eam f rom a vapor/|iqui d separator. S5PCT/UR09/044586
process of any of clainms 1, 2 or 3, wherein the
hydrocarbon feed terminated in step (a) conprises a
vapgr st maampféciPsa o esngrevedingneben, MHwerXeh@nggdoking feed
The process of any preceding claim wherein the

SU@I@'LQQ('I”I’ﬁjeW éfé)dc@i%$ eéaentiallytOéﬁte(am does not include

%gﬁéu \rqlattrﬁ% Qréﬁ%sesr At Ure %Iéﬁmy? ﬁﬁw ?reon of ufrl\?den?or comprises

a qanveslion gectfont Mﬁﬁrlaﬁg |rﬁ$ﬂpléhabe @bhk@%eqh@wtimlllytpq@ht@ned between
t ube banks duri ng ﬁgl'bﬁ is within about +/- 200 C
a fpfdreeardgn J?%‘T‘Srt??k !ﬂ'ett 3 CONVEEUQN BeR{IPN,{0 ragiant gection crossover,
I T
calitaEbink WRRIGAS SR Of DBeRarrbBA T thelllbe bank; a radiant
seetit maffnid cacknagcativmeanth.€ach dfhlaemiurab@sofdﬂba&jor thermal cracking

of gt@ﬁ?%'@nrgeﬁk%éi%tgc %g@?ﬂggﬁ e OKI ngmfeg%g escc%@g ﬁ1e fadiant coils

anquQfe%ﬁ s%te%ﬁ‘)éoﬁfp%%ﬁtsn@dodyaé 'ESbrtY@?%ﬁt'h@ 6I@t%llfy16m6§s of less than
for conprises a convection section conprising

i ple
all tofi Jee Bastie Selogibanksil and pd@ivca fon switsbingeeachaof the plurallty of tubes

.hyd oc bon f st oc n] et convection section
withf €35 TS B RalioleCl b, B ks CrS R Soutsot Rl bfiiogn feed to
steﬁanplfr@ﬁalsamst@émtgup@g/ arranged w thin the tube bank; a

rad| ant section in fluid communication with each of

t he 181 ur dhetRrogess gh&aimot 0.t weered the Ayrrasgrieen eed is terminated
angéﬁ%%?@;]ﬁrﬁq S[Jﬁg@éc}aﬁfg Iéﬁg%no?ﬁgﬁb%rglﬂg o?rt]ut?éé' &8ss than all of

th@orrmmeﬁUbeft@mﬁkbyn aar@errto mmove bbEe o a}he tradlaht tonlseand quench
of less than all of the rrultitﬁle t ube banks; an

Sy%/t&FVEOFF‘BPr‘%WStf@Hi by SeGte Ul Wi @Ub%ﬁﬁf‘i@)‘yo'?edp%@sthe conversion
pj&th %%eé q:lpa@;{) gqmgg@ mul ti pl e tube banks from a
ce o rocar % eed to steamfrom said steam
suppl2y l'he Wtcmepsoofes:halm{s t0 adm110, futher eaomprh;mg a vapor/liquid
drocarbon feed is term nated and the steamis
Segéﬁ%ﬁed to a single tube of the plurality of tubes of
| esq 3t harrhal droeésd 8€ciBlh Hiondret £ LfQﬂh@laedfrﬁthmEréj@écdrwary transfer
renove coke fromthe radiant coils and quench system
ling exploaregfrs fed by such tube without substantially
reduci ng the conversion capacity of the steam cracking
furnace. 12 . The process of clains 10 or 11, further
conprising a vapor/liquid separator. 13 . The process
of claim10 or 11, further conprising a secondary
transfer
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i ne exchanger. CLAIMS What is clainmed is: 1. A process
for the on-stream decoking of a furnace having a

W@ eanobsedy st em the furnace including nultipl eP€UIbg2009/044586
banks positioned between a hydrocarbon feedstock inlet
and a radiant section crossover, the radiant section

CLAIMSIdi ng radi ant coils, each tube bank including a

Turality of tubes arranged wi thin the tube bank, the
Winatde emednpri sing the steps of: (a) terminating the

fl oy of Wﬂh%%%qﬁﬂ gﬁ]@%ﬂl—étg zﬁp%cto'kﬁ'@; 8f etﬂ?né)c!eoé {éibggya quench

of tubes €ss he” ube

systech, (the firnppé yrolgdiag tegltiliertgbé @aedks popitioaed Heslearmat h)yd rocarbon
rtion of the EI urallt of tubes of |ess than

feqtgg?qﬁglnﬁﬁq%a dadigp sggmpsc §5SQY¥p harjadignicsgddien |nclud|ng radiant
cofser%é\éﬁltu% b%ﬂk%&ﬁ&len@h?ﬁlt)QBf UpRs! M e‘arw@rﬁlnrtﬁg(‘teﬁs’ég bank, the

COi and quench sys conponents fe such
pradessecomprisireg thengteps bénper at ure at the convecti on

(ahggli%?nqgét?ngq-ﬁg TE)P t ér'g?:gm%‘rg?f%‘eg\{o @LH?C]SFHEI‘S logmgezglggqtlmé of tubes of
Ies(s%aﬁ%‘lllﬂfpﬂhé‘gmﬁtfkﬂe@t%é baRkSfanghe plurality of tubes of
| ess than al t enutlpletube banks of step §a)

(b o ﬁyﬁplamr@mcpkmce@@d rcg)rmpr@rag istgam (td)the gatiomof the plurality of

tut%e%e ffllﬁggﬁéqg %ahﬁ@ ?&%bapﬁ%ﬂ? d@ﬁ?{)}g’ 28t Amoval of coke
acmwhbla@é@ ohube .ha;abqa oof aadiab Lol Bﬁ@tqt}é@cﬁtsj@@%rﬁ ond@stshents fed by

(c). . The process of any preceding claim wherein
SUthéUb@%thl? ARG @ é@mp@fﬁéur@e@bﬂhﬁQWQG’“Q% section to radiant

se ﬁtﬂp&,‘o‘égo\%} &gla%ohy?§|€ the plurality of tubes of

ess an aI t he “nu e tube banks at a tine in

or der toThermUeesstﬂEclélhonn ﬁjnteneradrrwmtyngm I s and quench
system conponents fed by such tube wt

(ClaubEeHHIINGI e RASHRR O w&ur@!jwv@fr iibgs efaﬁééitmnoa" phthe multiple
tuti O top (SN0 REETBoR prdResidaRegon” Lo (a

(d)conter‘msilea;tlmg theepitow of hgdmc[artmn eeddpa sécand plortlon of the plurality of
cess, of a of clainms 1, 2 or 3,

SHRRATAETS 0 )@ BB ARUOR S Uod HeBRG: A o i nstep. (2)
(e)COHPéFb@aqmg%tg@@g@ aﬂd@m froma secondary transfer

I i ne exchanger process of any precedin

cl aBm wilbeepriocese al etk pragedingd ckaipp whedeinnthet %@d( ) terminated
angqﬁa RL cokm@clfelé%elsagﬂjppqle‘gatto 5 'single tube of the plurality of tubes of less
than all of the multiple tube banks at a time in order to remove coke from the radiant
coils and quench system components fed by such tube without substantially
reducing the conversion capacity of the furnace.

4. The process of any preceding claim, wherein the hydrocarbon feed
terminated in step (a) comprises a vapor stream from a vapor/liquid separator.

5. The process of any of claims 1, 2 or 3, wherein the hydrocarbon feed
terminated in step (a) comprises a vapor stream from a secondary transfer line
exchanger.

6. The process of any preceding claim, wherein the decoking feed
supplied in step (b) does not include added water.

7. The process of any preceding claim, wherein the temperature within

the portion of the plurality of tubes of less than all of the multiple tube banks during
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7 . The process of any preceding claim wherein the
tenperature within the portion of the plurality of

wo oes0ws3 | ess than all of the nultiple tube bBCRES2009/044586
duringstep (b) is within about +/- 200 C of the
plurality of tubes of less than all of the nmultiple

stdpl e Banlksinr &HBUtNHN R0 -S LB plBralityl BE tHES ©F Jeff tHRIMVall of the
precedi n% claim wherein the furnace is a steam

multiple ki Danks EgTBaINgN OrFsepRocess of any precedi ng

287, LA S ) o o

crqukieellirmgeez! ai m wherein the furnace for conprises a
convection section conprising nultiple tube banks ,
seq¥ent i NPy PRRAGSET BhetMbdir@eeding Baii oIl the decoking feed

Suéﬁ?éasﬁq%qu 'é@j @dnsqmgl egsﬁ,ﬁ)[ﬁ@égfiggérﬁ(rﬁ@t ion to radi ant

ectl1on crossover, eac i ncluding a
pl un@l i t fWhefproodsssofamapegoaditgt ¢aim twkereirbthebfankaceafor comprises

o ARy e B B B 7o st
a ri}lgﬂéé’&%bﬁQQecﬁs@LSS'l??rﬂ’ét"énc?a%fo‘ﬁ@gbt%fpé’éé‘tﬁnotro @it 'sedfidbn crossover,

coking the radiant coils and quench system
eaclo iy bank irfditling azplprality ofhtubes e@ngedrveithin yheofubeutbaysk; a radiant
f | th 1. of th |tiple tube.b ; d :
seBlrl, 5 9 Bl B A Ao TRy o B ormal craoin
of BiHyiirocdrBes féddtod!;|la sleabhsuppll b strelm 8ecdiond frMaRliant coils

source of hydrocarbon feed to Ssteam from said steam
and guengh systenTeempmoneatssiedibycd Kororoof thred eiatity eletubes of less than

f Bt LN - S j :
ol BY 4 FRRAG 58 Babfe s AV ol SRR e A Poipluraly of ubes
withérs Reskthan alll ofathetrheltipld tube! eartksbieoraankseuioe of ikairotarbon feed to
rempve coke fromthe radiant coils and quench system

St%’ﬂr{f@ﬁéﬁ@@ qt%%fnkﬁ}dp@b’_ch tube without substantially
redygi ng T%%eprﬁgﬁé@b? 'cPd“imC‘?@a\‘R/lefaﬁéiﬁ’fthé g‘?gfdc%?%rf E(?ﬁéépﬂarminated

fur nace. e process of ainms 1

anddherstesamgs aupplext 1d acungle delpaoatite plutdlity of hebes otless than all of
th@hﬁ@rﬁé%%&pﬁé@%éﬂg&ég _oeFerﬁgv rcb[%é I?I%IT? tr?ee?gdnlg%{ Xoils and quench
system components fed by such tube without substantially reducing the conversion
capacity of the steam cracking furnace.

12. The process of claims 10 or 11, further comprising a vapor/liquid
separator.

13.  The process of claim 10 or 11, further comprising a secondary transfer

line exchanger.
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