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Title: Process for cracking a hydrocarbon feedstock
conprising a heavy tail The invention relates to a

w@e@e®3Hsd or cracking a feedstock, in particul BET/AL2006/000030

| owquality feedstock with a heavy tail, i.e. a
feedstock with a relatively high fraction of one or
nmore conponents which are vapof{ised at a higher
tenperature than average feedstock (if vaporisable at
all). Exanples of such conponents are tar, solid
particles, heavy hydrocarbon fractions such as high
-boiling fractions and evaporation residuum fractions.

Wigh PReest RelerititiBsd Re@d\OailRin fle8stocREsRtbriding a heavy tail
thermal cracking furnace (pyrolysis furnace), the

heavy tail usually causes fouling in the convection
section, _radi ant,.section and transferline. exchangers. .
This { ouThAGRT G EoIARPRFich PrORes frrecine Kl S in

i 2 1P %.e: ith
b AR BB R PR Bl B0k o By PR PP egfiptock with a
réldtivel: high frhttiomobbhe at ntore @nporess wildichiase vepexsed at a

gg@@&%%@'ggmgﬂggv@ggg%ﬁ&ﬁgé%%@ 3@% la?ls .i E}Scamples of
PRG PRpERt AR, Wlidod Rl B ENSD F drpdiiho Bl such as

BigBaiIRlg fricRofs RAl vhPeraeot fesidhber frattiomng W th an
anount of superheated dilution steam The anount of

liquid f 88 feedetaslprithteebieawy tashis eacked by atthermal cracking
nmount .and/or. ratio of ,superheat.ed dijlution steamth

g (BT DERP Sar e Ho ATy dath G Al B T e The

g@ﬂ%é‘c%ion-r&%tiefl?f&ﬁ nEBYCtiRK End 3£ 12ffe ATh EEMUHR8E. This fouling

w t hout any nmeans for controlling the capacity (heat

péaktin) sldrt omesteeamorimeeand tlsipat enecohod¥ivaDAgeration.

relates to a method of operating a furnace hydrqcarbon
conver t eMS p@testexe89.443 sHERoREP WPW!S@,&% REPCESE SEhprein

SRR RSP PR M SDEEE: i o
PGB619BIsSElTa low fahlith feldetrel ihto bRifinishyblal pRtéawherein the feed
erther. In US patent 6,632,351, a pyrolysis process is L.
deprelidaded awdpartially gaperaged in aefe%%pmlsﬁaéar-i Lheygemaning liquid
tfé)e(fl ist see}r;];%%l etdua{teth%f oxﬁtletl o%%%te ee?oll5 pl%ﬁeja%{ar iPa separating device after
mixing with an amount of superheated dilution steam. The amount of liquid
feed to be separated is controlled by the amount and/or ratio of superheated
dilution steam that is mixed upstream and downstream of the separating
device. The process may make use of an economiser, without any means for
controlling the capacity (heat pick-up) of the economiser.

US patent 4,879,020 relates to a method of operating a furnace
hydrocarbon converter. A process for thermally cracking a feed wherein the
heat pick-up of a feed preheater is controlled by regulating the exchange
capacity of an economiser is not disclosed in this publication either.

In US patent 6,632,351, a pyrolysis process is described, wherein the
feed to be separated is heated to a temperature of at least 375 °C prior to

separating the feed in a liquid and a vaporous fraction.
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separating the feed in a liquid and a vaporous
fraction. EP-A 253 633 descri bes a hydrocarbon cracking

wo eoonatsascont ai ni ng heat exchangers. Each has PCEHNDN06/000030

feedstock supply such that flow and pressure drop can

be controlled i ndependently. It is not suggested to

control the heat pick-up of the feed preheater, and

thereby the vaporisation tenperature of the feedstock.

Prior art processes such as nentioned above have a

l'i mi t ed EPeX2bBIa3Byddsoribesailatdrocesrbon qrackimgsfurnace containing

GHEAC S B Sy B o, o o

. Thie i
A T, 55 84 g5 0 o
SHeoksdgsitRdibf tHel febd ?)&'@Héﬁﬂeﬁ, ol yhadbguhk &aporisation

conditions that are close to a single design case. For
teanpruatdes phkheolesdstogka t he desi gn case the anount of

liquid that is separated be t.00 h_ (L 0proper. .
process ef'Pf 8#931.6%?3%@ s(uggae?% PR 0??%&8&% ?l%e AHthited
ASEBIIANY PR vasRYRINRAN b R%LonRitdNd) SUEE AR vRGIH theTRY in) feedstock
Still, it is desiredto provide alternative processes
¢laractaridtiosg cfsmkiisg eeverityn strsamt iddlutimn fagsdand farnace turndown.

npri sing heavy, tai.l . Accordingly, it is.an object
Thid Reluentpothe et Hentihs,separatiop jenttol by saiingan amount of

|

FOREALRR FaNChASHEARN: AR 00 REBRRRA) S o o

¥ihictddédign pao€.Ber Iazg@nddviations fronh thedetigtiudage the ansount of
an obj ect to provide a novel process of cracking a
hguidothatiie sepeeated ynan badoe mydhy Gepreper prasassetiisiency) or too

vy. tail. which.proc . flexibili - Wi
PERY Yimtstoper SRR SRS IR B 4R o tifutdth chigthbte).
vari ati ogilli it ikeREEELAGk prbdidecltrnativeHrateksds $orf @@cking
cracking severity. It is further an object of the

fawdetrickoim peripewar decdstordveimprising 4 depwn tads cracki ng
LM T LA K T -
fiedrabkin ¥ g?é?dcgkﬁoﬁ ?ee‘arxﬁftﬁ A1dW ¢ B8 datgs ?&ﬂ%;gg (coking)

In parti such a tfeedstock wth a heavy tail,
obthie alackitg mstallation in which the process is carried out.

e

In particular it is an object to provide a novel process of cracking a
hydrocarbon feed, such as a hydrocarbon feed with a heavy tail, which process
shows good flexibility with respect to variations in process conditions, such as
variations in feedstock characteristics and desired cracking severity.

It is further an object of the invention to provide a novel installation
for cracking a hydrocarbon feedstock, suitable for carrying out a process
according to the invention.

It has been found that it is possible to crack a hydrocarbon
feedstock, in particular such a feedstock with a heavy tail, by controlling a
process parameter at or near the exit for the flue gas in the convection section
of the cracking installation, namely by preheating the feedstock in the

convection section of a cracking installation prior to cracking the feedstock in
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process parameter at or near the exit for the flue gas
in the convection section of the cracking

w0 p®bardisd i on, namely by preheating the feedstPCRNLEN06/000030

t he convection section of a cracking installation

prior to cracking the feedstock inthe radiant section

of the cracking installation agd controlling the heat

pick up of the feed preheater (located near the exit

for the flue gas out of the convection section). Thus,

itte imlianssédbion efotheriracking inkalisdimpeaad controtling d¢heheat pick-

SEigBi oo SR B R 20 o B
S5 BRI [ Kl ap s ghbena o

%ﬁs bxiginceisdoRsschianesdtiat hon desirabiylow éemperature. Hereby a
ccor di ngfloﬁ, in an aspect, the invention relates t
$loned

bighcleyel 6% ﬂifpmw emddei fhiee aangan beappbsed: Iedditign
cracki.n n t BSi i i
ShASEh R, SR LA R BE baRRaR A RSP e
fadIcRGkposishe@nt i@ nfdrafekedr eheater 1 present in the

convection section 7,7 the heat pick-up of the feed
pr eheat eAcdorilsnglpnir ah hepediy theguieationgrel ateste & process for

h ) . .

Erarpelty GACBER PN OBBIRBIRCE HR ArcsaekiBE ARGt AtioR Shpgprising o
: ' ' i fter the feed

KRRy, Bl RRoffvedtih, HOFORID IRERE ot °

8 45tdrocarboarfde dstack eifednosafad dradhaaterskptrésent 6n tBy convection

g;gul ating the heat capacity of the econom ser 9, the
101pYck up of the feed preheater 1 can be

| ed, .
T U L B s e
Eﬁéﬁdxi%e! ddifheRtly It E@RontibEK9 URchtedtinrtheadon®astidmeection 7

regul ation of the ratio of liquid fraction to vapour
bebreémthofeedhereheatbrat anfdhe yadismtseciipe 6 and wherein thereafter

0L 5 el 9 S SEOPRE Bl cracc i
Lhe PIERERLE ioh g.nd7t he outlet for the flue gas of the

convection section
By regulating the heat capacity of the economiser 9, the heat pick up

of the feed preheater 1 can be controlled, such as by regulating the flow of heat
exchange medium through the economiser. The controlling of the heat pick up
in turn allows the regulation of the ratio of liquid fraction to vapour fraction of
the feed at the outlet of the feed preheater.

Preferably, in addition to the economiser 9, another economiser 8 is
employed, situated between the preheater 1 and the outlet for the flue gas of
the convection section 7.

This economiser 9 is usually operated in parallel fluid
communication with economiser 8 (see e.g. Figure 1). Through this economiser
additional heat exchange medium (usually water, also referred to as boiler feed
water) is routed. This set-up helps to ensure that the stack temperature (the

temperature of the flue gas at the outlet of the convection section) is
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This economiser 9 is usually operated in parallel
fluid communi cation with econom ser 8 (see e.g. Figure

walee/reisugh thi s econom ser additional heat erRCHADZI®6/000030

medi um (usually water, also referred to as boiler feed
water) is routed. This set-up helps to ensure that the
stack tenperature (the tenperatdire of the flue gas at
the outlet of the convection section) ismaintained at

a desirable tenperature, in particular about 5-20 C
apadindained atcxgesizabledentparnburee i Pexipulay @boubibuh € above the

[ f ' 8. | i.t.abl. di t,
thBesRa b R 3R o3 b Y fd e R LT R R e den 8.
enbodi Mefh,.a §liGalsIe IR ERTer?, T HloRbhASE: Bid BnBttBYPAS Barticular
- usually in parallel fluid comunication - for

insughea embpdunent, dbe eporimgisee 92s prosided| withenbypfass — usually
b ' d m 9.and omtting econonj ser

At pazallel Ak eammmunication gifer instaree reMAraeda hisawe 2.

t j LCK i1 1 ser
ARSALALALSE S BHALEP B QRO Y BB ANY (R Rbmicer 8

iusveilyiresulte intesisher atdvkaregserholird WheABhb Hpré¢écdgkeqdires a low
a hydrocarbon feedstock in an installation conprising

deph@ickip dreqonomigeryd ;andiv she fend predeater. wher ein

he fl t t t. the,.exit,i t a

eIl oty OF MO LNy -
ceadlghataUiRdiotatid fe308® R fin3RPHst APaiGoh Eoﬁ?Qiétiné 3Gadiant

OC, nore in particular to a tenperature in the range

sectisn 280 aCcorvectionmetidon,t wherdin the dhredgactempérattteat the exit
i.nventjon it ,is ssi bl ke the stack tenperature .
3 i e e O Bhoe Fi e o8 Thin (anasONPT AR requeerature in
Rh8RaHEILPEL O %d) e&itBiakolay 138/ ?I?dl%t'h%ticﬂlﬂ f0°& ¥emperature
conditrons, such as variation in eedstock

ahdhachrge sf DE€L30cAdk ingotelvigrattiv, acddtdatnce wiglR$he invention it is
(steam ratio and furnace turndown, Furthernore, the
mﬁwgh hkeen thesstack tampesaiaye wishin pslegiredyrange swhilgy

S0 803558 Aot REPAS B e
kyddieiaispeick aedasiadihn inSfeb@stobR chal£&6riRfiefehEking severity,
present in the convection section (near the flue gas
diution gas (steam) ratio and furnace turndown.

Furthermore, the invention relates to a process for thermally
cracking a hydrocarbon feedstock in an installation comprising a radiant
section and a convection section, wherein |
a hydrocarbon feed stock is fed to a feed preheater present in the convection
section (near the flue gas exit),
the heat pick-up of the feed preheater is controlled by regulating the heat
exchange capacity of an economiser, the economiser being located in the
convection section between the feed preheater and the radiant section, said
economiser being provided with a bypass for heat exchange medium (in
particular boiler feed water). The heat pick-up of the economiser can be

controlled by regulating the heat exchange medium flow through the

economizer. The remainder of the heat exchange medium which may be used
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the heat pick-up of the feed preheater is controlled
by regul ating the heat exchange capacity of an

we@ewaomiser, the econom ser being |ocated in tPEI/NL2006/000030

convection section between the feed preheater and the
radi ant section, said econom ser being provided with a
bypass for heat exchange nmediud (in particular boiler
feed water). The heat pick-up of the econom ser can be

controlled by regulating the heat exchangk medi um f | ow
thf thﬁghl qcpes Wb herhypassedrpad meixgdwish the hegs exehange medium

medi um whi ch, e e usedf or the process |
FEERERIR TR AEL SRR hIR: SP Sopb BBl 8908 sthAm drum
tadowsBrdie econoniser at the outlet of the econom ser
or in a steamdrum and wherein the feed heated in the

phe feet beated inrtdegakheaterriatherbafrertdrackestiiimthe radiant section.
t and .a second econom ser, O

t fi )
IEhe e At ge%%nonaﬁ%% g eadcp hypgps, makes it
lﬁ&@sﬂﬂf@fc &Br&!ﬁoluﬂ?leq{eeftrt&iﬂcﬁ L% AN Eel’MHtle? vx}‘fﬁ.ﬁeoké’@mg the

he stack tenperature thin a eS|r range
istackntempefatutdanthial adedrddraigd. nst aI | ati on for
cracking a hydrocarbon feedstock conprising a radi ant

section dm@ laveeﬁvecftlrﬁwree&t%ﬁp aedﬁﬁallﬁtml forgraglapg a
Fﬂé,%?g&%%{m £BL 335891{ % a‘fattrﬁco{ecﬁgﬁ a c&%e th(Ij‘l section,

g a ocar I's to crac
mﬁﬁ,rgﬁﬁgom ser, Iocat ed i n the convecti on sectl on
bet ween t he feed preheater and the radi ant section, of
W @hdexreheaqﬁegepretsmt neahe exeveshign seapian foy ieating a hydrocarbon

& cBoII blegé IIer - and a conduit for

ReREAGE é’ocf" tothe radi ant section for

Cr 3% kéd&ﬁohﬁ@elh ¢&ag8d L9 €He cgltﬂ@ec'tf&ﬁeéetch@ﬂ He‘ﬂw@éﬁ thE Y& preheater
further relatés to an installation for crack ing a

tayodl ihearavbant sexdsng ok whackp ecaiongisar thehaat esdctrigercapacity is

and a C%TVGCtIOﬂ section 7, wherein in the convection
sentrollable by peopt eater 1 is present for heating a

MY LL 608t ff&efe%ﬁﬂ‘fétﬁe]ﬂe&eﬁ #84 6 the radiant section for cracking
the heated feed.

The invention in particular further relates to an installation for
cracking a hydrocarbon feedstock comprising a radiant section 6 and a
convection section 7, wherein in the convection section
- a feed preheater 1 is present for heating a hydrocarbon feedstock that is to be
cracked,
- the feed preheater being located between a first economiser 8 and a second
economiser 9, the first economiser 8 being located in the convection section
between the flue gas exit and the feed preheater 1, the second economiser 9
being located in the convection section 7 between the feed preheater 1 and the
radiant section 6;

- and a conduit g for feeding the heated feed to the radiant section

for cracking the heated feed.
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cracked, - the feed preheater being |ocated between a
first econom ser 8 and a second econom ser 9, the

WO poosH7886DN0OM ser 8 being | ocated in the conveRtT/8Nn2006/000030

section between the flue gas exit and the feed

preheater 1, the second econom ser 9 being |located in

the convection section 7 betwden the feed preheater 1

and the radiant section 6; - and a conduit g for

feeding the heated feed to the radi ant section for

cr acki ngHehfirdteatdesbcbrd ¢cThemiserst thadnstedlanipn are usually lined-

econoni.ser .in the installation ar ually |ined
SEORSeS! e Sy LSt B Sl B bbb Rop. Further
[ i.0 : [ l.atel el
SRTRHUBE G Dy S DR Ro O agBh e Bt pickcun
ihthbhRoReRAGTs Sk particulgasicontioller docosgulatihgthé dlow of heat

regul ating the flow of heat exchange nedi um through
qmgaeg@mdlgm thoughrthe ecerp@agasi cal |y shows an

enbodi t of ;an,install.ation f r v .

o ocess 19gus 3 BR TR0l Rl ai bR Bt in Fastallation for

dhy ir%g)qtﬁ;ta fitels h¥radAtd e R&RAGIBhS 85Bpribiti(the Zise of) at
schematicalTy shows an enbodi ment for an installation

east two puiralieleconampsersess according to the invention,

W Eh an Blom Sotemay IRt BB parha Pt RORR ntehtion for
%Igglgl'gtmta g@&regé gc&)trdir?%ﬁ} 1R dveBtiohN Botbeidirths the use of a

I"on separated in a separator Is further used in
byl icpafalleleonnbeibn wifleadscondmiseicet and/or to the
product downstream of  the radi ant sectj on

shows t hiigaire Sctchemaigalyrthoryiea ght Oéli@ﬁ?%%_h g‘{fl{eggﬁg%ﬁeﬁst part
%:%’%gé‘i %ag{?e%tﬁcgr{ F‘%Rr}"éf ?ed iy Easlelpﬁ{éétgij i§ Ha8flet Hs@ in the process

Ion on separati on

#r@@%ié@w & dRESEL e L d b 1P ehie prodage dofwridheoam efi ¢he eddiant
eedstock. The invention provides a process,

sexsjpmgt i vel y an installation, which has a |ow tendency

of ¢ . .
OKGSFIg%rre tél?or%irs the effect of varying the heat exchange capacity of an

economiser in an installation (used in a process) of the invention on the
separation temperature and the liquid percentage of the preheated feedstock.

The invention provides a process, respectively an installation, which
has a low tendency of cokes formation.

The invention is very suitable to provide a product gas comprising
one or more olefins, in particular a product gas comprising at least one olefin
selected from the group consisting of ethylene, propylene and butylenes.

The invention provides a process, respectively an installation, which
shows good flexibility with respect to variations in feedstock compositions.

Compared to a conventional installation respectively process, such
as described in US patent 5,580,443, the invention provides the possibility to
operate more effectively because in accordance with the invention the heat
pick-up of the process stream in the preheater (upstream the separation

device, if present) can be controlled in a wide range. The heat pick up of the
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The invention is very suitable to provide a product
gas conprising one or nore olefins, in particular a

w@e@mdotdisgas conpri sing at | east one ol ef i n seP@DNEZD06/000030

fromthe group consisting of ethylene, propylene and

butyl enes. The invention provides a process,

respectively an installation, Which shows good

flexibility with respect to variations in feedstock
conp05|t|ons Conpared to a conventional installation

feed pechéatel ys pdpcealsle inuchomkante yath bhel 1nvmen1t3>rpdmeﬁwd prior art

Sy aiane ST, BELRER ST s ain
t i nve t.
YR 0461 90 ShEp S8 BAE Kl B MUY RRESRNORDID control

present )InC@lﬂ adeaBtcoak| e&ﬂbb@m@en{ﬂ, tee mregmonnnﬁomahe
pick up of thefeed preheater is adJ ustable in
sepeantian©f adeayy: fnaction sror sn the thesmal gackmegprocesgpin a

Sttt SRnd e, AAd-00Paf WakaBhed BB ldraBb Sration is
é‘é’cbnir%ﬁlsih%ﬁ f%f”%hhoﬁg 'br&dklﬁgl P8 c@ﬁdﬁdr@%vﬁkﬁtmﬂtlh@eedstock

advant ageous enbodi rent, the invention allows
tHerasteristis] aracking séwemity, fbesan ddmtm watiq and fernace turndown)

ther rml racki nf;a{ﬁi%éggs in 3@5’? egfp%?ltgﬁﬁl l %pgledby heat
%‘69 insﬁf‘echrR/r cﬁ oﬁ? Gl Qﬁldj\rf@ﬁ%@cﬁbﬁﬁié tSHttions.

varrdtions in sto aracteristics, cracking

severit yUnﬁs%&pbdﬂfiedtothﬁrwmeL ohendreferenae és tardedovitp location of
whil e sinul taneousl a high furnace thermal effici enc%/
APions th%ium%@eﬁfl ag 2 PEORPLEr nPOREIHER, SUPPHipater etc.)

sect.i r u c

CrVég o gbgla(? F?%Vc?cg]toﬁe 108 the® e(ﬂﬁﬁh*@lrte%g; }?és 9(%%1‘ ed to as
L8 tiveRAEIb &Nt PEhtdp ﬁqmsqielﬁﬂwmmme toshenatetdor the ﬂue gas
preheat'er, econom ser, superheater etc.) provided in

ahd rebatiredy cluse $e she bottonhdf ibdsirelatinelynelgsarto the vadiagt section.
rel ati vel clo to. heto i £ 1 elat
o@D, § reiBaberod i oF the e g vl af B RRYGHY hisher
?h%ﬁﬁ)ntﬂlatn@? nﬁ%&l@ %fe‘}réé td s bé In%“a‘ﬁ ehy betiRee’. H—beﬁ'é\%r it is not
ant section. ly, a nmodule referred to as
ékeudgd shat aftophi mbdbke and a “bettbintahbdulei ajiecat thesiamehorizontal

than a nodule referred to as being "at the bottoni.
er, it is not excluded that a "top" nodule and a

"bot t ont F@gggﬁp‘i‘é,ea@éco%&ﬁépﬁr&gﬁ pABk&Ln the preheater and the

radiant section may be referred to as the bottom economiser (for being
relatively close to the radiant section, compared to the preheater) and an
economiser present between the preheater and the exit for the flue gas out of
the convection section may be referred to as a top economiser (for being
relatively close to the exit for the flue gas, compared to the preheater).
Within the context of the present application, when a piece of
equipment is specified to be between two other parts of an installation (used)
according to the invention, it is between said other parts viewed from the flow
direction of the flue gas through the installation. Thus, the part needs not be

in the (vertical, horizontal or diagonal) plane generally defined by the two
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pl ane. For exanple, an econom ser present between the
preheater and the radi ant section may be referred to
W@300bk0e816Dt t om econoni ser (for being rel ati vel RPCYND3®6/000030
to the radi ant section, conpared to the preheater) and
an econom ser present between the preheater and the
exit for the flue gas out of tge convection section
may be referred to as a top econom ser (for being
relatively close to the exit for the flue gas,
#heppsed. For bhempilshedilasnt g prelreatéie10 doaged betwedrethe
present application, n_a piece of eq%ispme

al .
rediantisestiond pad fhe frashbXakisobth e nepd ok fveéi?itcam? above the

installatio u . i 0 ' ntion, it is
iR bR bR IGRRChH R R O

di r ect i Qs bpécifibd otlgasvibé) ihiedRrinkeupsifdaan ladid ddwnstream are
Thus, the part needs not be in the (vertical

uredi foo the positioni efomuidnlprelasivgdndhe hyglreeerban dees stpam.
iy, ol eRRBBS R o praratr 108 PRt 8 et FHE CrBllyine coil
iﬂrtﬂ%?aﬂaﬂ'aﬂt %ﬁ:@fén@t be vertically above the radi ant

on an

sect vertically bel ow the preheater 1. Unless
speci f i éthotdren falseut” tind therlils:, usatsed draraiy isl onpatiieslar
are used for _the positjon of a le relative to th

askcay Bwhudisgn deviakion ofsto fﬁ%éﬁ@f%ﬂb@aﬁtm 2% g do 5 %.

pr eheal ofyd Hede RALREUPEHE 90d BRHCGHACI] AGER hihn b8 the heat

I'ant™ sectl on out” an

whidksRdalen iphy the fdedetddk @uited thefighetheafoet pathdatey. This
a deviation of up to 10 % nore in particular up to 5
tarnirayhadse bpireferued &4 as butyeed preheater is defi ned

h [ t heat. Wi ' K ‘ he.f k .
outed {Hobg peefoeips SrE! iR T tan ERRLRES ave in
}?’zr?rtic‘?flﬁf sch I&.@]Iqél'iﬁ tglae)él rif&€hé EFa¥Bionvhal i 8dhbh&d from the feed

action” an ow boiling fraction” are in particul ar

1;m'eﬂ therseking ¢.<esonllpéhe Headtiactharentainsiis the digwed phase in
et ronkeh W e rareor P i ToAdEdBe ot section e
?ﬁgﬁ?@g}% FacfidRGRhE Ys?{(y%(yﬁ%eedf etd QpakRedr) | B shedld Be noted that

lant” section
the “boiling temperature” when referred to in the terms “high boiling fraction”

and “low boiling fraction” generally relate to a standardized test method such
as ASTM D2887 and not necessarily to the actual temperatures under the
process conditions at which the separation takes place, as the boiling
temperature is influenced by the operating pressure and the ratio of diluent
gas to the feed.

As a hydrocarbon feed, in principle any feed comprising one or more
hydrocarbons, suitable to be cracked thermally, may be used. In particular, the
feed may comprise a component selected from the group consisting of ethane,
propane, butanes, naphthas, kerosenes, atmospheric gasoils, vacuum
gasoils, heavy distillates, hydrogenated gasoils , gas condensates and
mixtures thereof. Suitable feedstock include feedstock as mentioned in US

patent 5,580,443 and US patent 6,632,351. Very suitable is a feedstock having
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usual ly the fraction that is vaporised in the
separator). It should be noted that the "boiling

wa eovperssur e’ when referred to in the terns " hPQ@INL2006/000030
boiling fraction” and "low boiling fraction" generally
relate to a standardi zed test nethod such as ASTM
D2887 and not necessarily to tde actual tenperatures
under the process conditions at which the separation
takes place, as the boiling tenperature is influenced
diyletibieompef titd foljopring vaperisation hbarattexisdés:dip el wide

to the feed. h bon f ' i NCi .
e, e e o gk oo L s,
@egbaﬁ;@?go HB IR poriEBY 2P 8585 up) o BAIS Whth! Aporidd§ at 700

“fray” conprise a conponent selected from the group
nsi ddteNgindd by ABTM Ip12g8dne, but anes, napht has,
ker osenes , atnospheric gasoils,  vacuum gasoil s,

h
di sti| | dmeaartiopdam §bnaretesy#fshe invenjin agequsly used for

FBeBet By IR S E8efu BRELAAyihE s iy hieb
RALERE oShi@Bboifihg h‘ﬁ?w%aﬁgb%g,lt& 8. fia2; solikpasticlek and/or other

havi ngat l'east one o | owi ng _vapori sation
@mapaesithat ase likplytto cposatcobing yevessapregautivns e tajen.

280 ¢, (e beaw i ig ape dsatls o agdiciol R RE08ER hat
M&M@Hﬂfﬁtﬁéﬁlﬁpﬁa FHQidCwhas thetresddtpad idNe£xod Vo [t &88derature of

n particular, the process of the invention is
30y 2@, ageeLisl yartivedarf whenrthe Keedptaclhijadhetadiiorn fepaperature of

wth a heavy tail, i.e. havi | ati i gh )
dihilaheveas g o ety bdaraRe of 900 GG dpfergpined by
gsg\i@tﬂ_gégﬁfd/or ot her conponents that are likely to

COKI g,

unl ess precautions are taken. The heavy

tail is The paéddssef dhe tnvendiv Bringiartitaldeadetaigesnafor
remains in the liquid fraction when the feedstaock is )
peaseesing@ feetlsinsvabenein she Sootiou of be heany jaHindbedeedstock is

q .
S ] SHUEEE LA L IR g s
0 35w S b S THYh AR IMAD £88tidn A be®eas .0df wth¥ or more, in

Invention is in particular advantageous for
particular about 0.1 wt. % or more, more in particular about 0.5 wt. %or more.

Examples of a hydrocarbon feed with a heavy tail include natural
gas condensates, such as heavy natural gas liquid (HNGL), kerosene,
atmospheric gas oils, vacuum oils, heavy distillates.

The design of the radiant section is not particularly critical and may
be a radiant section as known in the art. Also, the basic design of the
convection section may be as described in the art (with the addition of
equipment as described herein, such as the economiser(s), at the specified
locations). Examples of radiant sections respectively convection sections
include those described in the prior art cited herein, the GK6™ cracking
furnace (Technip) and a furnace as described in European application

04075364.2.
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processi ng a feedstock wherein the fraction of the
heavy tail in the feedstock is about 10 wt. %or | ess,

w@e@bersald y about 1 wt. %or | ess, nore preferabtyNBRO6/00030

0.2 wt. %r |ess. The heavy tail fraction nmay be about

0.01 wt. %r nore, in particular about 0.1 w. %or

nore, nore in particular aboujg0.5 w. %or nore.

Exanpl es of a hydrocarbon feed with a heavy tail

i nclude natural gas condensates, such as heavy natura

gas |i qlAlléo 6hﬂs(§érts geeaslgn&aedaihmhsphackimggastaﬂatém (such as
vacuum oil s, heavy distillates. The design of the

feedy pmhe@et(ts),won@mw(sa,aﬁqnaéatonﬁ)yC%}tir?ﬁ%fér etgrl My generally

be a r.adi anf section._as. in the art. Al so, the
b&:@ﬁ‘sc?dd&cfngae%gn% kgo‘g%nl\y ec%;qo%ﬁ' section may be as

descri beghd fanfradite foMvhict e heudi isiloated i thié pretidater may
as described herein, such as the econoniser(s), at t

h
epduisthevithbrwidelsdits, Bepaniling wpon the exactsraiure akthe foedstock
respectively convecti sectjons inrclude t,hose,. .
%@@Lﬁ estredranerBes of ths Brodueh prhdiieath S B iapt syetion.
crackin ; i '
h Bor o AltHoAAcR & IETHMANANL I U9 BAGE e st/ Bither
tsugferatieedin thet irehentak itnig ususllyl dufficient te beht tlse fagddn the

pr eheat , ' ,

ohen G fora 1SraperTRRgE 5enhaR EPUSL US B o fonthemperaturo of
n ko t.h o O WA .

G

140 ¢ Sr 1650 PRdicRablyniie tehtpernbgie dfaberfeedledving the preheater is

feedstock and the desired properties of the produc

gir ledsicgbowindq S, meue anefesallyiaiieas abmtighl] ¢ Shispllows, the
rincipl i b t,0 ;heat, t.he f.eed ' :

i e B BB P B O BT Cp A hetrageny

{x&bihﬁﬁfoﬁﬂﬁl j&%e fofmhfienAnaR8FE&] codwitd BUTIes appéepait of the

ess than 200 OC. Preferably, the tenperature of the
denection\secidon.has prdibatederbave, fbactordFncowitdy thesinyention, the

LT TN W R

oe, 08 S0, A Al s 9 il
s@ndlohivet §itdaV9 ANFigwess). (8 genesalpiftdusived), ke heat pick-up of the
feed preheater is increased if the liquid fraction at the outlet of a (diluent gas-
hydrocarbon mixture) preheater 2 respectively at the inlet of separator 3 is to
be reduced, by reducing the flow of the heat exchange medium through the
bottom economiser and thus decreasing the heat pick-up of the bottom
economiser. The heat exchange capacity and the flue gas exit temperature
depend on the heat pick-up of the top economiser which may float and depend
on the heat pick of the feed preheater and the bottom economiser. In general, if
desired, the capacity of the feed preheater is increased if the liquid fraction at
the outlet of (diluent gas hydrocarbon mixture) preheater 2 is to be reduced by
increasing the heat pick-up of the bottom economiser 9. The flue gas exit
temperature may be kept low by installing (operating) an economiser 8 above

the feed preheater 1.
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avoi di ng fouling/coke formation in the feed conduits
in the upper part of the convection section. As
w0 pabsoZH18d above, in accordance with the i nvenP@DNL2006@00030
heat pick-up of the feed preheater nay be controll ed.
The heat exchange capacity may be controlled by a
bott om econom ser (item9 in ¥i1gures). In general, if
desired, the heat pick-up of the feed preheater is
increased if the liquid fraction at the outlet of a
(di | ueningapleferredanbioodimerttyuthy heathsakerp ¢f the feed preheater 1

respectively at the inlet of, separatqr, 3 is.tQ b
ansderc e, flag gps @ tegrarat IR conbiofledihyziceadating 3@9 flows of the

HERE b kS B, ASARY HEAG BT AAT oW thraugh a first
AR 416Ph BETBIRRLIAPEDInoYi86Y] beb®edth whighshepréheater is

tenperature depend on the heat pick-up of the top
EstiarEd dn pehitichlarsshefragie ofie fi@péhnp@h thectipsde thedlew

tggﬂégﬁltf,‘g Sgc r "Pq%glt&%f{l?‘%fg:%@'g ec(i?q?{ﬁ(g;grf ﬁgsr{?agléfgﬁ{é ra{tﬂ) (flow to
ﬂggﬁbgﬂg Po{ztgﬂ)rig rieaseled fin thse thaudid fractibRAtahe bhglet (of

uent gas hydrocarbon mi xture) preheater
Fehm/hypdiveartan) padhbgterr fcrespsétively fag the anlegiof kepgragpr 3 is to be
the bottom econom ser 9. The flue gas exit tenperature
Wﬁ%%@dkept |l ow by installing (operating) an

economi Vi I I ;
erbodi mepte ReREBEE 00 B URFRCH SRR Rr chalth AehGRERELif
AT by B&lﬂ‘rbllﬁl%za%ypaéé afcietlat foed preheatetr Thiseohalyybe
regul ating the flows of the heat exchange msl

i
gasoumilishet diyt wixingeaicontrelgd amonm e AR A pebeater

b5 SR B RaPe ISP L0 RERRAT BRIy BELAEE MRS, ho
giepcalgﬁ JAaY i pralkbdtbeid incséaded rolieinfel Rl flow thgbugliehe feed

econom ser may be controlled. Usually the ratio
pidlmaténand pettemsinhealt ¢xslpnge niedivenslepugh ideshottern
liquid fraction at the outlet (of steam hydrocarbon)
OROBREHERY- 2 respectively at the inlet of separator 3

2 RISy, oty ey gasbcin) may b
E6itrH10ed imgrderiypegalate aha dotpesitimdoptlenfeatistock Thitked to the
{'rz?ci/iagi? section. In general, if desired, the capacity of the feed preheater is
increased if the objective is to decrease the ratio low boiling to high boiling
fraction. The feedpreheater heat pick-up can be increased by decreasing the
heat exchange medium flow through the bottom economiser (which decreases
heat pick up of bottom economiser).

In a preferred embodiment, the process comprises separating the
feed heated in the preheater into a low boiling (vaporous) fraction and a high
boiling (liquid) fraction, which low boiling fraction is thereafter cracked in the
radiant section. The liquid fraction may be disposed of without being cracked.

It is possible to further use the liquid fraction or part thereof in the process. In

particular (part of the) liquid fraction may be mixed with fresh feedstock prior
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acconpl i shed by m xing a controll ed anount of
addi tional (feed preheater bypassed unheat ed)

wo ewd®tsask to the heated feed. In general, if PEBENLEWE/000030

the capacity of the feed preheater is increased

routing full flow through the feed preheater and

decr easi ng heat exchange nedi u@ t hrough the bottom

econoni ser. The feed preheater heat pick-up (heat

exchange capacity) may be controlled in order to

tocentieaine thecfeed rmeheaheod aid/oh @dré ofl the)liquid iractieomay be used
he radi ant, section eneral, .if. desired

é%a%ﬁrﬁﬁmo?f et § B‘%@al%?a¥t§°‘flﬁ5 P8 g, fithyppacked gas.

obj ecti v 1 Mion. th

boi l'i ng r%@tﬁ%ﬁﬁ%ﬁ?ﬁa@%g{gpr e F é;srs \eé%(?ﬂpl‘:l%%gﬁ%&%ﬁ;}egl 108, TR

S dratdrciasemebylly pommedgiownstfmh of xhé fewgkepradgiaten and
flowt hrout%g the bottom econom ser. (whjch ecreases

nestiregmncef the rgdiag %e@wpaac@mﬁd%bw)h chﬁloélsp Acsenagator, in
ﬁ’g‘g&g’g‘%ﬁt}’ﬁ%gag@g’ﬁ %%1&%@%%?3?%&% B?P%da@?oﬁ@ﬁegﬁ different

Into vaporou

béidinlg @i t@rd ﬁﬁy beiddedIEkhidilesdf §uidshlewapaydtioes are

low boiling fraction is thereafter cracked in_the
cxdozen Esmauplen of shivablegssiparatare mire 6. grglgseaber] ypbsepatent

T e

process mB)!e(i;bé‘Q %h?:%ﬁif‘i? %E?ﬁ‘éfat&? thBFeed (Wil dedd Wi‘th a diluent

may be dstock priorto entering the
gagdispfetioat desciibad debow) sarduadly furi)ed heptied ifirmasdcond preheater

i P EWaR (58 A Rl i ety dged bl 1o be Sracked is
bg@éﬁ%éf‘éb& QH& lfisa%%olnntth%t RS ‘9(9 Bé sl%m%QE& rfpdoﬂg IQhE\ ‘.i"eéci1 &he high boiling

ﬁ@aﬁsh}mﬁ{sh@@ldf eed preheater and upstream of t he
radi ant section, outside both sections,

separ at o'tl‘heldespﬁdrtemmeéaﬁﬂy @éﬁb&bﬁ&e f§9¢1 ﬁ&bﬂré tb@rseparator
S R R B LR b BB e deived
?&ﬁic@tg%lrssA%}ﬁnngﬁth@ﬁf'pmﬁéﬁﬂ@ b88siBie fhéailR feed to a
separ ators are e.g. describéd in US patent 6,376, 732,
tSnpatamire 5x6@0ling 37ar7¢, USispearenally saﬁzclesuto E@a‘roﬂ@ feed to a
g&tngr@}:;t%rg r(])? 1ess%% r at §7r 5° é r}(rel ga% 1cuiar 'qu{“e,é(‘? qC or less
preferably to about 260 °C or less. The desired temperature level depends on
the feedstock characteristic. In order obtain an advantageous amount of
vaporised fraction the feed is usually heated to a temperature of at least about
190 °C, preferably to a temperature of at least about 205 °C, more preferably
to a temperature of about 210 °C or more.

The ratio liquid fraction to vapour fraction separated from each
other may be chosen within wide limits, dépending upon the intended product
quality. Usually the weight to weight ratio is at least about 0.01, preferably
about 0.02 or more. In practice the ratio is usually about 0.7 or less, preferably

about 0.35 or less, more preferably about 0.1 or less, even more preferably less

than 0.04.
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gas, as further described below) is usually further
heated in a second preheater to a tenperature at which

W b@eNr86e i on of the feed that is to be crackePCT/NL2006/000030
vapori sed and the fraction that is to be renoved from
the feed (the high boiling fraction) remains |iquid.
The desired tenperature at whigh the feed enters the
separator depends on feedstock characteristics and/or
process conditions, and desired product gas. Although
it is imMhy inscalhhtdom dssidoinetlieopiveads) tleeordergl to thainvention is
tenperature exceeding 375 C, it |s generall . .
wreferableprovidedhwdth afeed Eéegﬁeta&elé ?%’%ﬁ’é 2R Féﬂfaf)u%%mpnsmg

than 375 0C,.. in.patdi I ;

St 5ol GO b BE e SR GeBE B soporton
dfPRAALHP B fRRsifteRaBdhe Aiydidlove efifiiodraction leaving the
characteristic. I'n order obtain an advant ageous anount

sehavaier asédnf eutput dor tegulaing the flosuantipr fempesatuyepf the

t enper ature of..at .l east about 1 C Rl r .
ke here pdiaer tha SRR erD g eeah R thE PR ofmprises a
(fa cfat erature of about 210 OC or nore. The ratio

iquid fraction to vapour fraction separated from each

OL her mEPhdhydiraaebomfded, hentalkin the phedéprisdisvgliypwixed with
t he i ntended, product, quality, Usually the i ght t
peilygrnt gas paiordosracking andia S@P@ﬁtglbl-se‘ﬂ%e\rﬁi Q?#eaﬁﬁldtbefore

0. 02 or [, r . ,Q,Jd
Gfkafing b T I AR Spcls S Byl SHRboh, Bebpls o

&S @ Ar ri#dIinaphihes sefigmgnofigaesass afteogd, ymethane,
| ess than 0.04. The installation (used jn the process)
etheaedisteamanhmikiesthereof swheesin sadilyen; 835 epaaprising steam

a feed eheater heat pick-up controller, conprising
@Wﬁeﬁﬁfﬁg‘ﬁf or registering the tenperature of the vapour

| eavi ng The (WeRMiabFeidhfl 1@ticdilhdtituiad @tediBYichedidegrbon feed
the liquid flow of the fraction | eaving the separator,

Ay nclmseputithor widelikeits, ngsuaily within dhelrange of 0.3. to 1.0,
tenperature of the heat exchange nedia of the
’Eﬁr}gﬁhlg@r‘éﬁo Bt er abl y, the controller conprises a

cal cul at g egml,h%;iﬁﬁééegﬂ V}é?ﬁ fe BeALE Suk Rvithut needing to

preheater PS usua
adjust the ratio diluent gas to hydrocarbon feed during the process (in order to

avoid cokes formation). The ratio diluent gas to hydrocarbon feed may be kept
essentially constant in particular if the hydrocarbon feedstock quality is
essentially constant, whilst maintaining a low tendency to coke formation. In
general, a process according to the invention may be carried out without
mixing additional diluent gas to the vaporous hydrocarbon fraction, after
leaving the separator.

Figure 1 shows a preferred embodiment of the invention,
representing a preferred installation and a process flow diagram for a
preferred process. Thin (dotted) arrows represent the transfer of data. Thick
(straight) arrows represent a flow of a substance (such as feed, diluent gas,

heat exchange medium) It should be noted that not all equipment (such as
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a diluent gas prior to cracking, and if a separator is
used, preferably before separating the feed in a

WO p@paioTB1fy act i on and a vapour fraction. Exanpl BST/81.2006/000030
di l uent gas are vaporised naphtha, refinery off
gasses, nitrogen, nethane, ethane, steam and m xtures
t hereof, wherein a diluent gag4conprising steamis
preferred. The (weight to weight) ratio diluent gas
(steam) to hydrocarbon feed may be chosen within w de
Rdatbis sepatblsy cohtiovllerd hrd vébgeepliphent showhn)@re essential in
preferably 0.4 to 0.8. In general _the jnvention nay
ayery aspeapiche inventden. Testmay just hej prﬁgfe ratio
di  uent gas to hydrocarbon feed during the process (in
order to avoid cokes formation). The ratio diluent gas
to hydrgea ey feed may be kept essentially constant
in particular if the hydrocarbon feedstock quality is
essentially constant mhllst nalntalnlng a | ow

t endencyt 0,.cqgk ener.

accor di %‘TBh @egﬁgo G EH? I%ﬁ fﬁﬁ@ 1%8 EV&?}? lhg%v@ﬁ%ﬁ&‘ss Out?d via
W00 38 9h foPhrdHea bt i83ehitR the featBRY1@USated (usually to
rocarbon fraction, after |eaving the separator.

lfetgmeﬁ AP ahd iy O&Cpneﬁﬁrtlteﬂalemaahmuielﬁo oF) anhé optionally partially

i nvention, representing a preferred installation and a

Yﬁfw&@é f1 ow di agram for a pref erred process. Thin

(dott ed)'{‘?é gggﬁeg{tg& %@&Pl’étaviﬁ‘%tlﬁ ot o Bf He 1% eﬁ@ét%% 1 via

(straigh rrows represent

doridatit BSs thed préfielalsipt ngrsd witlatlilaxnh gmg estemml) qur))m tonduit j).
shoul d be noted that not all q]éqprrent (such
Thndalvens gasdprrefetaldy hoshied & tle sonyretionirerctiennritteiobeing

e

fe'dsslvlﬁl dodaitf £ ql]!fét Abke it dupefBatir 118 (i preSenif)ut @dudllg located
conduit a to the feed preheater 1 in which the feed is

reletivelyddw( insthe ¢onvieotibetseetdon Gowhete thov@npprature of the flue
par %:,qctgli lat’clve?y ?ug ]ixsi%arglcaf]a% b%%vleglq%hle%aﬁ?a{r{t saelcl:ﬁén 6 and the
preheater 1 (and preferably between radiant section and feed preheaters 4
and/or 2, if present).

Heated diluent gas (steam) may in partiéular be used in order to
flash vaporize the feed from the feed preheater 1, outside the convection
section especially in case the feedstock is naphtha.

A conduit o’ for feeding additional feedstock to the preheated feed in
conduit b or to the preheated feed mixed with diluent gas in conduit ¢ may be
present.

The preheated feed (preferably mixed with diluent gas) is then
usually led to a second preheater 2 (which may be referred to as a diluent
gas/hydrocarbon preheater) to bring the feed to a temperature at which the
fraction to be cracked is vaporised and the heavy tail is still present in the

liquid fraction, such that it can be removed from the vaporised fraction.
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The preheated feed | eaving the outlet of the feed
preheater 1 via conduit b is then preferably m xed

wowah/otiifuent gas (steam) (fromconduit j). ThRCHNL2®6D00030

gas is preferably heated in the convection section

prior to being mxed with the feed in a diluent gas

super heater 10, into which theldliluent is led via

conduit i. The diluent superheater 10 (if present) is
usual Iy [ocated relatively |owin the convection

section Thammmerah@ret @ﬁﬁbérfaedjl%w@lﬂg the préheatgn vig conduit d

By At Sefieer by B et s D o dhos
E%ﬁ&rféﬁg ?éra%aﬁ; bpgb@\&dzf(p@q preheaters 4 and/ or

, I present Heat ed diluent gas (stean) may in
parti cul ﬁﬂledbedlsaedhémlem}wiarconduiﬂ st thapepamdor Bdof sephrating

b dreshinee dReh Bojis roetia o Joebelu BPERRpNT ha, A
condui t aI‘?é gépf)ﬁggd %%cﬁgg (Idvxp B 1 gﬁgg%i?mélg a&?@ce dif the heavy

pr eheat ed I'n co

fractibnivdd be gépianéd gageasesC Q‘hd diquld/gﬁB)Sebaraiﬂw%e(@hch asa
The preheated feed (preferably mxed with diluent gas)

icyclone wr Jenogk|optivegseld S%p@@éeﬁwhlgh@ibage(hqmct)mdsﬁcwns and

ogh f‘i’e?g‘ ﬁ?i%t“%ef’g%ﬂgaogl%gl't% ?g? iﬂvg %8{ carfr tlﬁﬁghf%%r%hg) stream.
ThasHrtRAld i e A6KE6hd 6y kﬁ@é]i b&eFoRRTid i d)€BY Yahditt liquid

is still present in the liquid fraction, such that it
csapabﬁmretmwdvalemhtp iaesmgbofrhegeetlcfala;&ag@n The

t enper at .feed, | eaving the preheater via
condui t 5058 ﬁ%g %3/ qt}gqu uf Ieglbodlment that a

FRAS B

fPheadyotail ikopresepdinthe biquikphasdform hidhlgleffeotive sgparation.
fractlon and a | ow, bon| Iagé(fractlon The vapori s ? .
flngRantisylay, éwgdiﬂnlsi apbigeows herethg Bapid fnggtion of the feed

N5 A B S50 S SRR i s e
299! thilgdns fa@ﬂ@&tfwﬁﬂlt @i dqurd a(dlm&w sHhyrdepdanaits specified as:
ahne%vy tail (such as low boiling hydrocarbons). Highly suitable is a process
wherein the weight of the liquid fraction leaving the separator is about 2 to
about 20 times the weight of the actual heavy tail.

The high boiling fraction is removed from the separator 3 via conduit
h (typically as a liquid) and may be disposed of. The low boiling fraction is the
fraction to be cracked and is led towards the radiant section 6 via conduits e, f
and g.

Before being fed to the radiant section 6 (typically into a cracking
coil, not shown) via conduit g, the low boiling fraction is preferably further
heated in one or more additional feed preheaters (such as 4 and 5, connected
via conduit £, as shown in Figure 1). Such preheater or preheaters are usually

positioned in a lower part of the convection section, where the flue gas has a

higher temperature than in a higher part.
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ot her high boiling conponents fromthe | ow boiling
fraction (vaporous) stream In particular in case a

w@ywborsasor knock out vessel is used, the vaporCT/NL2p06/d00030

separation is equivalent to a single theoretical

stage. Therefore, it is preferred, in particular such

an enbodi nent that a quantityjgef relatively | ow

boi | i ng hydrocarbons in excess of the actual anpunt of
"heavy tail" is present in the liquid phase for a

hi ghly ef fed preheatqrat atdyom partiqdat be located between preheater 1
consi dered advanteg,ggous when the |iquid frﬁcti on, |

;
(reRperbEEin Bof Preseshansk the Taciant pretipip Brshia ter dckimggterably

llf)g%ttga%ﬁgzggﬁ iﬁgéa%t%m;@gﬁet&%ﬁhﬂg,#ﬁga?dbr{g% girﬁgit;l?é diluent gas
Iﬁ@%hférefb,él:;ffb%@m’. tail (such as |ow boiling

hydrocarbons). Hi ghly suitable is a process_wherein

the wei ghieasf praheaten;§i mayr belacated elasesidorthe radiant section of
A BRertatars. vn Ry twfar ot ATERHH 5o hbRERS TR AF At Blably
ﬁ&ggﬁfgetf\ﬁ%;ﬂ iher SBRAE 84 @lord6 Ynd theTeed hréhddt¥P1q birticular 2,
as a and may be d of. The

I qul y di sposed of . | ow boi l i n% )
mbae in partisulbbd, if mesent). Ioche teadileentagas preheager 10 1s

towards, the radi ant section.6 via conduits L .and g.
mervarasd aethﬁgcqréf&c%ntsrﬁét%oﬁh&rnr@se?%r% ispeigpsbg fepted

j ' Rl ' hh g, the
?%Weg% ‘ﬁi‘?}%ﬂ ac‘?rl% glr?a%lo%}é g\rﬁg%)lréa%&{r% t%%g{}ib%'eat ed in

one or nPhe fasddistireftatblycheatedabeatamperasuchofabautahd0°C to

5, connected via conduit f, as shown in Figure 1)..

shott 6HOMe an she dastreheatesr@n B%tl‘aél%ﬁg wﬂgﬂi*iepi féi)%éatq the

&igomgr (gart of the.convection section, where the flue
AL SeHIM PO BMbBr ature than in a hi gher

part. Af eggiiBhallgaties crhchBiE fulinBaé tbdpkizes baeloegadrthigh
bet ween preheatéer 1 (respectively 2, if present) and

phessnael steam seperhwatery. dhdiigare 1, wo pf diesealyp Proviciedddd, 16). It
PrRseat thheuBaaseHELBdp S rerap L pisine Bl REREyp P I in the
Qgr?\;b%@i'bﬁrsfeéti }llprg#t?&ﬁéﬁ Blostrarie faﬁilihﬁﬁ séc%ﬂiinl?\ﬂ%aenegiluent gas

section of a eaters, 1n particular of a

preiteatend .anthieed prehésteps &f Braal 4 (in as far as they are present).
If present, the high pressure steam superheaters may be used to

superheat the saturated steam produced in the cracking furnace. Safurated

steam is generated by the transferline exchangers located downstream the

radiant section
controlling /regulating

In particular if a separator is used, an important aspect to define the
weight ratio of the fractions to be separated from each other (and thus the size
of the fraction to be cracked), is the temperature at the outlet of preheater 2
(determining the amount of liquid fraction, fed to the separator). This

temperature may advantageously be controlled by controlling the heat pick-up
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present between the radiant section 6 and the feed
preheater 1 (in particular 2, nore in particular 4, if

w@e@seriiye | n case the diluent gas preheater 1BCT/NL2006/000030

provided in the convection section, the preheater 5 is
preferably | ocated between diluent gas preheater 10
and the radiant section. The f¥ed is preferably heated
to a tenperature of about 5500Cto about 6500Ci n the

| ast preheater (in particular 5) and then fed into the
ofidieafeed geeheatervi avithadsandyichadf feethptreheateredesign. The -

oot feadmap Baleh deriam ahopmpasen s g Roheaer 1 situated
éﬁ‘\/%eqlegt #e%ét B%g)ecoﬁgmfére?%gfufectic{g‘ese%%ﬁrm%legéﬁoﬂl%ers 8 and

are) preferably present relatively Towin't
ppnvection section, in particular closer to the
radi ant section than diluent gas preheater 10 and feed

pr eheat el agcordaperiwithy the myenfonait ispopsiye iy eentapk the

f_pre .t he high Rr t

B el RS SUIThS R E S R R of the
FRApEEREAteRY ith ParAc@ar B3 1egAlAh S tea Abivs 00 BBEE Bkdthidé medium
the transferline exchangers | ocated downstreamthe
(esliadlyt baibeatfeod voadnty oterithg /ecenomiseir yamnd, parti cul ar
if a separator is used, an inportant aspect to define

t he wei gk a sdsiudt, dhe flieghs semporstuire ab¢he énkert adfedef (poefierably
each other (and thus the size of the fraction to be

cvansvaighed ) Jeediprelenter drcandeadivgteds therabygreating a degree of

r eheat er det erm ni t anpunt L] QW .
ReSAORUR" Retf T Ctiaf cipf Rt phentdel dugh shag the desired
agvAMtaFeRAT talldifiaas hedy B sOya1e@8d dewhisbkanheudigdly after
pi ck-upof the feed preheater 1 with a "sandw ched"
fudtiep pedlesating dediadber miining wish dilweohgds, susbdas superheated

r.eheat er desi gn.enconpasses a feed preheater 1

E}lpﬁlgpe%e %Egﬁbaf’g)'east two econom ser convection

section banks (econom sers 8 and_9). In_accordance

with t heThgventeconomiseriSsispyetarably prpvaded rtgiensyge that the stack

FETBERl L b icoiFapontifld rATGEN BHELInEY cf BERDY BY o'1BFel
according modern industrial standard. Thus, a efficiency of about 94 % or more

is envisaged to be achievable.

The top economiser 8 may be omitted, in particular if additional
heat recovery is not important or significant. In this case a single economiser
may be used, such as a bottom economiser 9 with bypass, in particular as
indicated in Figure 2. In such an embodiment, heat exchange medium will
partially be routed through economiser 9, and partially be fed to steam drum
12 without being routed through an economiser. This usually results in a lower
recovery of excess heat from the flue gas, but has as an advantage a somewhat

simpler design with lower investment cost.

With respect to controlling the heat exchange capacity of the
economiser 9, the capacity may be adjusted by regulating flow of the heat

exchange medium that is led to economiser 9 (via conduits [ ) and led away
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feedpreheater , in particular by regulating the flow
of heat exchange nedium (usually boiler feed water)

W@®6/0t4189 econom ser 9 and, As a result, the fPCUEYRHN06/000030

tenperature at the inlet of the (preferably

"sandwi ched") feed preheater 1 can be adjusted,

thereby creating a degree of figeedom for heat pick-up
control of this feed preheater 1, such that the

desi red anmobunt of heavy tail Iiquids may be separated
feomrtdloreeanvmissrd)| (yisaddmeluitsuk ) heg. toreebieaim dguwsm Thefsteam drum

m xing with_diluent gas, such as superheated, dil ut.

soreRmay SBOMbBTEPT bRk ckeRARRSMSH B aLe L Wkl avbighymay be
royi d t u t

S B PR B A POt gitte ntunaied

dtexml andabadnigy bedaiployetidswhsakasni ehidrrthdidhtisection. The

efficiency of about 94 %r nore is_envisaged to be
flayh thyeugheconthut tlomaycadianteseowslnky nesulpipd vagh fow controller

Pboviigh Bophralf § el the Fpauif € Dok vpdu Rl it receives from

f8EQ ﬁ;‘fghéeﬁfér NBYatdfick3feal Stie B2 P4 AT BAEAORRE Eﬂh@ﬁhfe%r&are the
W t ig

ypass, I nparticular as indicated in ure 2.
temsarabusnofaheodipveised Hyelocarbohdned imeondwit\va (when leaving

Bankh il Beur ol 88 APERUOR Sqorom Ser 9.1 31 compypdfrom the
NI ETHL 3Dy 5 UEAB el SSALAS o 6o

iRl elbvii figeade sapeiitieind stadine to ddsiagiv. Wi th | ower
i nvestnment cost. Wth respect to controlling the heat

- exchangergapasadity Of edoRBnisS® meﬁﬁﬁd&lua{t@&hﬁﬁlt@@gﬁlhyed with flow

may be adj ust'ed By regulating flow of the he
euthabgeF @8 dvhichtdoatrols a lvedve , Hoocrorduef . FO may regulate the

conduits I ) and |l ed awayfromthe econpm ser i
Som Ao Hoop MUy i Tesort S B P G A TE SR SR fp o Ter
) ) . |
FAA A BR800, ARSNGB 0k fham dru
sl any the qipesestcanoflgenes ahputsat ur ated steam and
that may be enpl oyed downstream of the radi ant

sect i on. Afhehdr! ¥k RFIGUE M 59 BE sk d o EBM A YRE hasRRY SLith that it
be regulated with flow conttoller

has a low tendency to cause coking of the conduits (and thereby improving the

duration the process can be continued without needing maintenance, requiring

the stopping of the process), is the feed flow which bypasses the feed preheater.
This parameter may in particular be controlled via the furnace

capacity controller 11, which may base its output on an input based on the

*rm

total feed capacity to the furnace “ a+a’” and the feed capacity through :che
bypass of the feed preheater “ a’” set by the operator, the actual flow through
conduit @, through conduit a’, and through conduit i, as monitored via FC3,
FC4, respectively FC5. The furnace capacity controller 11 may also be used to
control feed and dilution steam.

Figure 3 shows how the liquid effluent from the separator 3 may

partially or fully be further used in the process (such as shown in Figure 1 or
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FC which controls a valve in the conduit | based upon

input it receives fromfeed preheater heat pick-up
w@alosrsasor 14. Typical input paraneters are tPEI/NL2006/000030

tenperature of the vaporised hydrocarbon feed in

conduit e (when | eaving separator 3), flow vol une of

the liquid fraction in condui ygh (renoved fromthe

hydrocarbon feed in the separator 3). Additional

i nputs that may be used include the furnace capacity

ANPLEiRANIdRalélendedits O tHE eomm@amnts,ecabnmam 3&11’01'813 are not

may adequately be regulated with flow contrql | Czk
shth Tuneffblentdeadingdhp @eph@t@bm be (pam@éhﬁd?d back to into

l?ﬁélgtrﬁt‘ E‘?ad{ﬂ‘ \é%ve Sﬁs 2%%# on I g(%t S 91% ‘,ﬁoﬁxa{ﬁts handn.

TRE S lgbq}tfﬂag}s\/@gug&ﬁwtrémm W,H afb dwck&d préd\ﬁztsga%aﬂyplcaﬂy

eve he export steamflow as inputs.
dvvohdteeamhadftone shimobe traynsher lisedxdhangens A3) of which the feed

Cofangrainiese ol RedFHENSRF RS0 i Tham drum (aot
S, 3 LORBEOR S 6 AMDETRRL LE G 1B oo 1831RA from the

nance, requiri e stoppin t he “process),
fﬁmé@#vﬁ#ﬁﬁﬁdhh@ﬂhﬂthh bypasses the feed preheater.
his paranmeter may in particular be controlled via the
furnace capacity controller 11, which nmay base its

out put an_i nput d on.th otal feed capacity to
t he furgg%%gui%&%ﬂﬂﬁgéﬁﬂﬂgﬁ%lgéé% capacity through the
bypass of the feed preheater " a' " set by the

operator, the actual flow through conduit a, through
condui t A'nataral gdw mmglhnsmiredﬁgedshock as pa@ﬁﬂdt hreush |aa1 installation

N i .
?&Jn%&x%x%@r 5§ @Hheﬁ' agsua{ ﬁal?beﬁlﬂé’%@om fobgl ﬂd)\ﬂ ld)'f%oﬁfaf ke ater

€ separator y partially or fully further
ﬂ&%ﬁgh%dth&acph@ﬁ@ﬁs( Bhe bffact shtheflow thirgugk t]ne oe@nomiser 9 is
The i ndividual elenents in the convection section and
shewaantigpte 4re not shown. The effluent |eaving the

separ at or, I t
condu t 4 FRte R A RBicsles that SEURRTRNAEEES o Mparasion
YdiAp RRUYE bS aﬁpﬁﬂ‘ind&telyﬂlﬁ) ‘Eﬂ id acibvedy (cpatiollahg yhe fHow

m xed with the cracked product gas, typically
through the lower economiser to a value of approximately 10% of the total flow

of boiler feed water, resulting in a liquid separation degree of approximately
0.5 wt%. By increasing the flow rate through the lower economiser to a value
of approximately 27% of the total flow of boiler feed water, the heat pick-up of
the economiser is increased. As a result the heat pick-up of the feed preheater
located above is decreased. As a further consequence, the separation
temperature is reduced to approx. 219 °C and the liquid separation degree
increased to approximately 1.7%.

This example shows that the heat pick-up of the feed preheater and
thereby the separation temperature of the feedstock can be can be controlled
by regulating the heat exchange capacity of the economiser 9. Thereby, the

liquid percentage can be controlled and adjusted as desired. This allows in



downstream of one or nore transfer |ine exchangers 17,
of which the feed water conduits are usually in fluid
W@ owTs1sat i on with the steam drum (not shown)PCT/NB2006/000030
conduits h and o. The effluent may (partially) be
renmoved fromthe process via conduits h and m Exanple
(simul ated experinent) A natumpgl gas condensate
feedstock is passed through an installation as shown
in Figure 2. The flow of boiler feed water through the
pamisul € offiiditarentoviad of ahiedtbavy tailpefrac foetlapekdiomtthe part of the
total flow of boiler feed water through both
feedplosk dbpk 1s trnle élfaf‘%‘ég of the flow through the
econom ser 9 is shown in Figure 4. Figure 4
denonstrates that in this enbodi nent a separation
tenperature of approximately 240 OC i s achi eved by
controlling the flow through the | ower economi ser to a
val ue of approximately 10% of the total flow of boiler
feed water, resulting in a liquid separation degree of
approximately 0.5 wt% By increasing the flowrate
t hrough the | ower econom ser to a val ue of
approximately 27% of the total flow of boiler feed
wat er, the heat pick-up of the economser is
increased. As a result the heat pick-up of the feed
preheater |ocated above is decreased. As a further
consequence, the separation tenperature is reduced to
approx. 219 C and the liquid separation degree
i ncreased to approximately 1.7% This exanpl e shows
that the heat pick-up of the feed preheater and
thereby the separation tenperature of the feedstock
can be can be controlled by regul ati ng the heat
exchange capacity of the econom ser 9. Thereby, the
i quid percentage can be controll ed and adj usted as
desired. This allows inparticular efficient renoval of
the heavy tail of a feedstock fromthe part of the
feedstock that is to be cracked.C ains 1. Process for
thermal |y cracking a hydrocarbon feed in an
installation conprising a radiant section (6) and a
convection section (7), wherein
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a hydrocarbon feed stock is fed to a feed preheater
(1) present in the convection section (7), the heat

wee@komsof the feed preheater (1) is control | BAT/NY2006/000030

regul ati ng the heat exchange capacity of an econom ser
(9), said econom ser (9) being |ocated in the
convection section (7) betweemthe feed preheater (1)
and the radi ant section (6), and wherein the feed
heated in the preheater (1) is thereafter cracked in
the radi ant section. 2. Proc€ksmmccording to claim1l
wherein a first econom ser (8) and a second econom ser
(9) are present, the first econom ser (8) being

| d h i i
dait of PRetelS ORI aRREER pORiRoh Med bt BpdRStallation
Eéﬁaprishﬁg 296@RthieSRBH (BFand ) cifiedoh Rectie® (Dndriein

defined tn claim (1) located in the convection section )
adydretaxhen fehd stediisfediie atfeed pryheater (hepresanhi the convection

sectlonQ(G). 3. Process according to claim1, wherein
SRR ERon ser (9) is in fluid communication with a

- 19% @GMB@Idﬂfhthht
DUB8R g b SREER RGBS, v 005 el tho e

hﬁce]i]@@gfeﬁapa&lmﬁ awbéabnger (Yubaidi evgnomesd (@Dvsbegﬁgtheated in
eat exchange nedi u f1ow ro
(tby COBYEHIQPCRRTHIORI P abieen Qleafﬁ? ugplsﬁpet‘ft@ E%E ﬁ‘?}&lant
g?gg(qgggdgkﬂeﬁgﬁer | eaving the feed preheater t he
e

I'S Separated in a vaporous fraction and a

|thé| festl heald ianthansrehbatedad) ipeidreaftet beackefoirtise radiant
fraction is cracked in the radi ant section. 6. Process

aecloowli ng to claimb5, mhereln the feed heated in the
par at | Giosess Gutibb JoButi RSV FEHE osbBahlifer @ anda
"é@@(‘iﬁd chrﬁﬁnié@@ oM Ireéé?ﬁﬁ 9Re Eﬁsﬁé@ﬁi@@ﬂsé\t t$)®éing located in the
havi ng been further luted with dilution gas_after
Ranvedide eentmphemm theofime Bas hkiglof ibe cpnvedtioncsdction and the
feed preheater (1), the second economiser (9) being the economiser defined in
claim (1) located in the convection section (7) between the feed preheater (1)
and the radiant section (6).
3. Process according to claim 1, wherein the economiser (9) is in fluid
communication with a bypass (x').
4, Process according to any one of the preceding claims, wherein the
heat pick-up of the feed preheater is controlled by regulating the flows of the
heat exchange mediums flowing through the economiser (9).
5. Process according to any one of the preceding claims, wherein after
leaving the feed preheater, the heated feed is separated in a vaporous fraction
and a liquid fraction and at least part of the vaporous fraction is cracked in
the radiant section.

6. Process according to claim 5, wherein the feed heated in the

preheater is mixed with a diluent gas prior to the separation.
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8. Process according to any one of the clains 5-7,
wherein the feed is separated in the liquid fraction

w@nwenrsasyaporous fraction at a tenperature i nPCTINL2006/000030

range of about 190 to about 2600C. 9. Process
according to any of the preceding clains, wherein the
feed conprises a heavy tail, s® d heavy tail
preferably formng up to about 10 wt. % of the feed,
nore preferably up to about 1 w. %of the feed, even

nor e pr ePajcebd Mcdopding whebim G @ 6t whésdintthe viaperbuslfraction is
Process according to any one of the preceding clajns

onseked witheut badngbeenHarihar diluted withdaktion gas after hgving
o 70 wt 9 ori ses,at; 179. 0 to 80 %aporises at

é%l wareégfﬁr%%ﬁﬁ h%}bé%’?’in&c%a‘gi?o’}so 0C, up to 95w %
gapor i sepycibssatQfrdi el fhy Yhe b0 RO cRiiifs%-7 2RBersiaThatfeed is
700 0C, as determ ned by ASTM D-2887. 11. Process

sepzomtiédin the Hopidfractbn ond thescguiroygs &agtion atwhtsmaperature in
the tenperature of the flye gas at the exit of the
Elben?/%%i%{\a %gg)ntqgl’%r%é%a ‘a tenperature in the

ange o . .
Do, o BRxhe aBitlng Bufior el Rl Bhidg wherly the fod
B6mpiides Brineaysatlc sarddhewyyt inibpsefersbly fornhimgome ¢e dbogt 10 wt. %

clains, said process conprising diluti t he feedstock
of the feedi meoxaprgiezably, wp po ﬁbo‘ég h o ?(g?P %r?dpexﬁﬁe?@fhﬁt%%

ratd o .of feedsto [ is kept essentially
85‘?@?%@?’.“&% gﬁ%@r‘é?%ﬁ%ﬁ?%ﬁ %%raacki ng a hydrocarbon
fleedst ocRy 6B Hsdrdtn@t6 afy dnk o¥ehé pescadiflg 8laims, wherein the

convectli on SeCt.I on, corrpr_l S_I ng - a eed pr eheat er,
fresklas thefolleavingeheractenistiestumtn 70 gvt Yeewpogigea at 170 °C, up to

BB ESEOLEE 8 o b Sl gt g, g s woe
AP At 0 gy T o
by ASTMhD-288Zr.- and a conduit for feeding the heated

;1323_ to %Qgcersgtgcgggdiﬁg %(t) ia(r)lg]r ofn%rochixg%li'ieg i}lg%le{]lg:last, %vcilerein the
temperature of the flue gas at the exit of the convection section is kept at a
temperature in the range of up to about 150 °C, preferably at a temperature in
the range of about 90 °C to about 130 °C.

12. Process according to any one of the preceding claims, said process
comprising diluting the feedstock with a diluent gas, prior to cracking, and
wherein the ratio of feedstock to diluent gas is kept essentially constant.

13. Installation for cracking a hydrocarbon feedstock comprising a
radiant section and a convection section, comprising

- a feed preheater, present in the convection section, for heating a hydrocarbon
feedstock that is to be cracked,

- an economiser, located in the convection section between the feed preheater

and the radiant section, of which economiser the heat exchange capacity is

controllable by a controller.
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14. Installation for cracking a hydrocarbon feedstock,
in particular an installation according to claim 13,

W@ wpHn7EFNg a radi ant section and a convecti onPGENL2M06/)00030

wherein in the convection section - a feed preheater
is present for heating a hydrocarbon feedstock that is
to be cracked, - the feed prehlpgpter being | ocated
between a first and a second econom ser, the first
econoni ser being located in the convection section

bghdeesnidigt forfecdiag thxilicatad fédietd drdrauliehesdction foheracking
second econom ser being located in the convection
theheaieddfeedeen the feed preheater and the radiant

ction;y.- d.a conduii.for,f i f
18 he st afietiBn gt kit L PYRERAoh o5 tp g feular an
intallRgbAldcadidens 86 6RiA 18 Eemplidink 4 Fadlantbectibs agidna
the econom ser | ocated between feed preheater and
cautegthionsectipnnwiheréin ipdibaldoavedtion geabmruni cat i on

Wi t bypass..16. Install ation accordi t one ., .

oR 1oL DB R ATE! ISP iRseE iR A BB dpe Pl Biat is o be
Eegubat i ng the heat exchange capacity of the

econoni ser being located in the convection section

b ehoviaid jirehehtachging ieaited batwledine firatihadta sewond®condmiser, the
| nstall ation according.to any one of the clains 13-16

fifet eqonomiger; haing|Ipeatpd inithe SPBVEGHAR sRcbtiondet@esndbs ue gas

for, separati rgus.fragti FLhe fee .
PRSP PR, At scch R B0 Racky Btk g Itheitin the
SERABioRr sdeib b efpivewh dR6 fekalpadteassr @hd the rhdireteetiion;
of the preheater and upstream of the radiant section.

1andismeanduib forofeedingoihei hepted feeditartherradipat segtiqmtor cracking
iﬁsbal t?i%oa Is provided with a feed preheater heat

Re keg ffroller , conprising an input for

Ryl ster Iﬁ‘éitallﬁﬁoh%{é@&fcﬁhg 16 cBfint 18 0¥ 3ROWhek&aMiHRGdoRBmiser
separator and/or an input for registering the liquid
fdcaedbetweer ferdt prehehvantyradient epeticat vrin parddiel fluid

output for, regulatjng the flow and/or tenperature of
Pﬁ@%é%l@a’@?éﬁ‘éﬁéé byphss.

16. Installation according to any one of the claims 13-15, comprising a
controller for regulating the heat exchange capacity of the economiser being
located in the convection section between the feed preheater and the radiant
section

17. Installation according to any one of the claims 13-16, wherein the
installation is provided with a separator for separating a vaporous fraction of
the feedstock from a liquid fraction of the feed stock, the separator being
provided downstream of the feed outlet of the preheater and upstream of the
radiant section.

18. Installation according to claim 17, wherein the installation is
provided with a feed preheater heat pick-up controller , comprising an input
for registering the temperature of the vapour leaving the separator and/or an

input for registering the liquid flow of the fraction leaving the separator, and



medi a of the econom sers. 19. Installation according
to any one of the clainms 13-18, wherein the

w0 p®bardisd i on is provided with a mxer for m XPCNLE®6/000030
hydrocarbon feed with a dilution gas, upstream of the
separator. 20. Process, optionally according to any
one of the clains 1-12, conprising the use of an
installation according to any one of the clainms 13-19.

an output for regulating the flow and/or temperature of the heat exchange
media of the economisers.

19. Installation according to any one of the claims 13-18, wherein the
installation is provided with a mixer for mixing the hydrocarbon feed with a
dilution gas, upstream of the separator.

20. Process, optionally according to any one of the claims 1-12,

comprising the use of an installation according to any one of the claims 13-19.



