WO 2006/ 078159PCT/ NL2006/ 000030 1 Title: Process for cracking a

hydr ocar bon_f eedst ock conprising a heavy tail The invention relates
to a proces¥ORY0&IStki ng a feedstock, in particul ar a IFSEN3806/0p]p30
feedstock with a heavy tail, i.e. a feedstock with a relatively high
fraction of one or nore conponents which are vaporised at a higher
tenperature than average feedstock (if vaporisable at all). Exanples
of 5 such conponents are tar, solid particles, heavy hydrocarbon
fractions such as high-boiling fractions and evaporation resi duum
fractions. When feedstock with a heavy tail is cracked in a

thermal cracki.ng furnace ol ysi.s furnace), .the heavy.tail  usuall.
causes foul i ﬁbﬁ?#{) Ifoﬁgsscfgh E%{lg]%%a é’r?‘-‘t?ﬁ?"# %?&Faﬁ?{%k&@#’éﬁl%ﬁ&eaw ki
transferline exchangers. This fouling 10 results in short on-stream

time and thus in uneconom cal operation. US patent 5,580, 443
suggests a pyrol ysi sThe deeadionrelaten 16 smrpergs foriragking & Begdslegk. ipn

this publicatiog .prsoce i e I f VSIS .
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preheat ed angeRaivilyahigh fra@isn gBshd ¢t Bofe@thprRheaivitich Dhevdmiiiedi aga
liquid 15 feed is separated at the out]|et of the feed preheater in.a
separating dévghe tgmparafmreithgnaveragefeadsosk (lﬁvawﬁibﬁﬁaa*i@- Hagnlemot
steam The a Laui d..f . . i

amoant and) ortea ppfbohbith dho B8 ol REHERENAL I FpLaRbh Hd lnRbultls
upst r eam and kdghwhsilirgafimcfiotdend epapahtiog redirem. fra¢t@ons: ocess may

make use of an econopiser i t hout, .any neans, for ontrolling the
capacity (heat pick- e%fee\ﬁnﬁ@ggcﬁﬂbﬁi ayy tail1s Crag]?eé:’@sa ?%{1 bradling
4,879, 020 1 el Lsel By o1&k '?the{&fe%,QH@E@&W%&ué&W@a@mQé{ﬂ{ﬂﬁ%ﬁ%e
converter. A process for thernmally cracking a feed wherein the heat
pi ck-up of a doeeectpmetretiver radianbsrction|aed ipynsiedinatichgneens. Thihfanlos
capacity .of an onorrf'esrgr i S_nhot tdi scl ﬁiﬁd in this ublli cat iato(r)ln
ei ther. 251 n BEPALRATC ,06'3%,1%%?, B° B SR HE BP BReEY T PRGeE e bed,
wherein the feed to hEs seRand 580,46 Healstt 4 pydlFeipaicatdtvenfinat
| east 375 C prior to separating the feed in a liquid and a vaporous
fraction. fouling/coking is reduced. In this publication, a process is described for
pyrolysis of a low quality feedstock into olefins by a process wherein the feed
is preheated and partially vaporized in a feed preheater. The remaining liquid
15 feed is separated at the outlet of the feed preheater in a 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
20 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.

25 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.




WD 2006/ 078159PCT/ NL2006/ 000030 2 EP- A 253 633 describes a
hydrocar bon_cracki ng furnace contai ning heat exchangers. Each has its
own feedst ok 28%HIFY such that flow and pressure drop camCBENL2006/000030
controll ed i ndependently. It is not suggested to control the heat

pi ck-up of the feed preheater, and thereby the vaporisation 5
tenperature of the feedstock. Pridr art processes such as
nment i oned above have a limted flexibility for variations in process

conditions, such as riaki i n_f. t ..Characteristics, crackin
severity, steamdilu ?bl%ar%g%l%%’ daegﬁllggg%&%giﬁﬁlﬁ%m&ﬂg ringc‘?tiﬁ@&f‘bmgg
the fact thahebbexdrepgens Harhdeptitobwhyfeailxtong sapplaURthef % and
superheated dilution steamis only adequate for conditions that are

close to a sPHYISEryELRypAhe eontrolled andenendentlis Ibissnatrangzested de sorfirol
case the ano 1gujd te ] . 00 _ruch (. nmproper
process effi g?éé %géls ﬂugg Lurpo%ftqﬂl%tffe %%pf@?%t%%ﬁaﬂm%@éﬁ% fl%)en‘,’apcoﬂfgf(“lﬂa
fouling i B doswmperatare efphepedstpck.Still, it is desired to provide
alternative processglg for cracki ng S15 feedstqck,_ in particular

feedst ock conpri si ng- HOh@skBrocgsses such as menidpnad ghave yaveis Limitedn
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and desired cmglkidagicoeass.ifor larger deviatipns fromf thet desigmenselibe ctnmmt of
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Accordingly, it is an object of the invention to provide a novel process

o]

for cracking a hydrocarbon feed with a low tendency to cause fouling (coking)
of the cracking installation in which the process is carried out.
In particular it is an object to provide a novel process of cracking a
20  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 1s further an object of the invention to provide a novel installation
for cracking a hydrocarbon feedstock, suitable for carrying out a process
25  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

30  convection section of a cracking installation prior to eracking the feedstock in



30 convection section of a cracking installation prior to cracking
the feedstock in WO 2006/ 078159PCT/ NL2006/ 000030 3 t he radi ant
section of VREMAOIERY ng installation and controlling t hUT&H20G508%ED
of the feed preheater (located near the exit for the flue gas out of
the convection section). Thus, it is possible to maintain the
temperature of the flue gas exiting the c8nvection section at a
desirably | ow tenperature. Hereby a 5 high | evel of heat recovery

bl cic-up of ¢ e FRURRE peficard b Ffahie BRPMIIRD: FR e bRulRlh fedt b
vapor i sat i onupaifRRE dl greheater (Jocated nd@ahE dkitgbythd luapagspestthet he
invention relates to a praocess for thermally cracking a hydrocarbon

feed in a cr&enyasgionsecarmatlhes, i&snpessshlado marptaipdha femperatngmokthgfipe

oo pr ohoat G uiftlk the St Rich SR RIAIAARN LRGP LA B kBt
pi ck-up ob t hegl &adl pf edwdakedvely iione o flak [zasl clny be egalisedi hg atligideeat

exchange capacity_ of cononj ser | gcaied.in the convectio
section 7 15°BRERERE Phe P%feal%%ﬂgh%fg%?fé@ REFeRifE ailg&isaﬁ%l%@ie? i 6;
and wherein tf@l&ﬁisf@é&éépg%%ﬁtiﬁﬁ%gm galigdei N the preheater 1 is led to

the radi ant section cracked in said radi ant section 6.
By regul ating the heAtcardjply.tin auf aspeet, she movension 1@)atehéo hgadcass dde up

of the feed pyeheater 1.can he controlled,. such .,as by r | ating the
low of heat EHBALR GHESTTR BTATTH B IFerie Soeoranestrtalfpioh cofiriale o
control lijng Ghaldi® sBe@dn Bisld &'Borivactibh BedidnOTSwhdi@id egul ation of the
ratio of liquid fraction to vapour fraction of the feed at the outl et

of the feed prhydmatambon feedstock is fed tpadeed prabpatarnl pepseRt Bhthegconyaction
econom ser 9, anot her econom ser 8 is enployed, situated between the
preheater 1 a7d"?hé outl et for the flue gas of 25 the convection

section 7.  the heat pidk-Sp of thiofeed Sielkedtsr Usdiedntyolbyddsyategmhlating steahéal
fluid conmuni cation with_economi ser 8 (see e, g.. Figure 1), Thraqu
this econom SEChapeh CIRATHY RaRCCERURLTEE ﬁ%?é?q%rﬁ“(tbgd’ﬁw Rt %’—FFIOISHSO
(110D R o BRI AR | Ol e bsagl i el orctin
at the outl ettheffe¢hrestied\irdhe paelsedbt dig ledsto the radiant section 6 and cracked in
said radiant section 6.
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
20 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
25  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

30 temperature of the flue gas at the outlet of the convection section) is



WO 2006/ 078159PCT/ NL2006/ 000030 4 mai ntai ned at a desirable
tenperature, in particular about 5-20 C above the tenperature of the
heat exchany®2A¥d7814 at the inlet of economni ser 8. PCT/NI2H06400030
sui tabl e enbodi ment, the economiser 8 is omtted. In particular in
such an enbodi nent, the econoniser 9 is provided with a bypass -
usually 5 in parallel fluid comunication = for instance as indicated
in Figure 2. Installation of a bypass X' around econom ser 9 and

omi tting econamiRANG 4454 abli¥arkIe Thik 8rdiflpd il pAPEEwSE Aflud §P02CHHE the
when the process requires a |ow heat pickup n-econoni ser and i

the feed prehiemparatum of thehehbexchepee meditna dtrtherihlodnpf cedrvidsert ® a

rocess for thermally 10 ¢ Ki n . hydrocarbon feedstock, in an )
!Dnst all ation conpri si)fﬂgf‘ %ulfajﬁ? St 038%%/’%0&%@“&%%?%&qrawt%deéaip@ﬁﬁmular
wherein the finigcliatm é@BPE kA %@écohbﬁ'&i@f'gis'ﬁoﬁhea.ﬁiﬁgﬁ%@ta% € u%wglally
about 150 C or less, in particular to a tenperature in the“range o
about 90 @ t orasyatlehfvidgommmpidatiopar for dudtance as indienpdrinfigerd 2 t he
range of 95-1 t o] oted that in accordance with the invention
it s 15 possﬁ‘%F%“%t%°ﬁ<%fZ%B¥%%ssﬁ aach“P‘_@ ﬁﬁ%}%ﬁ?legﬂp\f’fmnhﬁ%n@s?%@ser 8
range whil e sigugllyareeus iy aflﬂg‘hélgstﬁc]btegﬂp&%%ﬁﬁwﬁénEb@ﬁ?&e& I’é’qc' s a low
variations in process conditions, such as variation in feedsto

char act er i st i 2eat mekaginreonedsart, andiinghe deedgashesteran ra]t io and
furnace turndown. Furt.hermore. ..the jnvention relates to
process for thernall ;n wther s Sétaglﬁ%/H}VSElHPB&ﬁ AR ts? Bﬁ%eﬁﬁﬁ’ﬁﬁ_ﬁermaﬁy
i nstal | atilon weckingsi hgheciidnadsédsedd in0in aitfaldaitONY&EH I SLE4di0Rs
wherein a hydrog(ﬁlr bon feed stock is fed to a_feed preheater present

in the convectePHAR 8863 eveRaan seqtion; F‘G@r@i&s’?h@?ﬂ@) gastiempesakurpias khe pxit
of the feed Fl%%@h?ﬁpéﬁatﬁ?@&f AdedsBrc cﬁ%és,a&ﬁ ggriﬁ alhsoa% tgl?lpglait%e in

exchange capacity of an econom ser, the econdom ser bel hg Tocat
t he convect i diesenge ohiabettv@eC thebdeeBITEheakdn ritichle t6 adkedierature

section, said_econom se i,ng provided with a bypass for heat L
exchange rredilﬁlﬁﬂ irﬁnE%\Pf ?gf‘ﬁsgr Cﬁiﬁ ]ISéil'O%‘F‘% ti&ﬁtaé‘F‘?l%a;ﬁ%“W@aﬁhepmgﬁnﬁ@ﬂ it is
of the ecEnoMdaeiblefkéy Mthet &Aoo ALl DYt Dadle GXERange
medi um fl ow {phrough théeﬁ)SO e_conory(?g%r. The re.mg?nger o?%‘?e%ﬁeat
exchange medidimulisnepusisyhaying s ddgh degree of flexibility for variations in process

conditions, such as variation in feedstock characteristics, cracking severity,

dilution gas (steam) ratio and furnace turndown.
Furthermore, the invention relates to a process for thermally
20  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
25  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 he
controlled by regulating the heat exchange medium flow through the

30  economizer. The remainder of the heat exchange medium which may be used



WO 2006/ 078159PCT/ NL20061000030 5 for the process will be bypassed
and m xed with the heat exchange nmedi umthrough the econom ser at the
outl et of tWE28¥HHA? ser or in a steam drum and wher ei n ROTENE28&100030
heated in the preheater is thereafter cracked in the radiant section.
5 Using a first and a second econom ser or_an econoni ser and a
bypass, nmakes it possible to control the Heat pi ck-up of the feed
preheater while keeping the stack terrperature wthin a desi red range.

The inventi Or!fo]}gﬁé gﬁf(ce§§¥v"i‘ﬂ%§ hrgagéed' e%t‘!vﬁﬂ ti18rhe§£ edium
hydr ocar bon feedst rsi ara Sectlon and a comrectton
section, 10 ctirrpnfg]si:}n@eeormnheadaﬁwtehﬁaleerof thpy eenmiser drtia ey acdiumn
section, for ‘f E‘ﬁ? .a hydrocarbon feedstock that is to be cracked, -
an econom ser2¢ § @8 in the convection section between the feed

preheat er andtﬂek[%ed ﬁghﬁﬂtmstﬁ%tﬂlgﬂeatgf 1§"€He§£ﬁfﬁ'&% e?ﬁ' lin ther dilggﬁt se tio

exchange capacity 1s 15 controllable by a contro con

for feediny tHeingenfiest drska s¢ntlreonadisentr aa&tommfser andaclbgrmgst:hakes it
heat ed f eed. e . ntlon in ti ar furthe ates

o st al | i i RISl e paReL e ey kb BEFRG et Storagebile deRptti

radi ant sect i gaclk teiifleshtdfb @Qﬂhq@gtde@ﬁeaegﬁg@n 7, wherein in the
convection section - a feed preheater 1 is present for heating a

hydr ocar bon f eedst ocKhehizventgion fukhexrelatesdo anmh*@Ufaé!e!ufpreer tregr a

bei ng | ocate nQ ser second econoni ser

Che i ot - ecomtolBoy Toeddiah ERERaTE R rahifoefunt A8 A BN botion,
bet ween tife fédd@x@@&gexm and the feed preheater 1, the second

econoni ser 9 bei.n o ated in the cqgnvection section 7 between the
feed preheat er? feesRyehpgber aprospRt cldej conveption section, for heating adkriraearbon

g for feedi ngehAgoRedh fdishE9d dQaldie radiant section for cracking the
heat ed feed.

- an economiser, located in the convection section between the feed preheater
and the radiant section, of which economiser the heat exchange capacity is
15  controllable by a controller,
- and a conduit for feeding the heated feed to the radiant section for cracking
the heated feed.
The invention in particular further relates to an installation for
cracking a hydrocarbon feedstock comprisi;ig a radiant section 6 and a
20  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
25  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.



WO 2006/ 078159PCT/ NL2006/ 000030 6 The first and second
econom ser in the installation are usually lined-up such that their
fluid conduf"P2"fWE815% parallel fluid comruni cation. Fur tREEYNE2RE/000030
installation usually conprises a controller for regulating the heat

pi ck-up in the econom sers, in particular _a controller for regulating
the flow of heat 5 exchange nedi umthroug@u t he econom ser.

Figure 1 schematically shows an enbodi nent of an installation for

L0 P 2 R BER By A TR

use of) at least two

schemat i cal | yp sheMShantRibAGidEMdulierarain pasdlR] ifafid oominmiddticn Fuytheg
out a process according to the invention, conprjising the use of g
bypass, in phisinstalla@mnusualbhcamphses s eanbrdler Ser regulajing the heat pick-up
schemati cal | 0 . odi | RArder RS . g d
fraction sep%tlr% a e%%lnﬁﬂlégds?g‘p%r%frcd%e% ﬁdrﬂt% %Irelusedé %l%)ﬁ%%%er iolggséghggt

(rgcycl ed5 t oekdeagtankdiund givoagh/tbe etandhieeypr oduct downstream of the
radi ant 15section). _. Figure.4 shows the effect of varyi t he
heat exchange capaciViEust Laghen Wﬁéﬂgéﬁo"i’%a’éﬁnﬁ? ?’I“é‘?'a&hm(sﬁél%g’qrhgﬁ
process) of wﬁgmgf | BPocREs LBy 3B 3hd My nSiFRCEGRhFiSinaEhd B8 of) at
| i qui d percentage o‘?&ﬁ]g prgﬁleat ]éd eedstock. The ingelntion prov(i)f()tlgs
a process, résstéwdperglldrechnshielrati on, which 20 has a | ow t endency
of cokes formation.

. The inyention i s very. sui.t.able.t .
provide a product ga@l%ﬁgr F‘g’rer'i‘batb‘ﬁlgr OFS %Pg?%%e,ntif%l %%P%Sl%%]&?té?n for
product g@s %Qf@mﬁ%@@a BhodeB8@ stcoP@imgthahb MnsaitRer, esnbrieg! fhe weafa
consi sting of efhyl ene, "propyl ene and butyl enes. The invention

provi des a phypess in pe cppBegiioawithamaddoaemaser- whi ch

Figure 3 schematically shows an embodiment wherein at least part
of the liquid fraction separated in a separator is further used in the process
(recycled to feedstock inlet and/or to the product downstream of the radiant

15  section).

Figure 4 shows 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

20 has a low tendency of cokes formation.

The invention is very suitable to provide a product gas comprising
one or motre 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

25  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

30 devics, if present) can be controlled in a wide range. The heat pick up of the



25 shows good flexibility with respect to variations in feedstock
conpositions. Conpared to a conventional installation
respecti vel YOFPWHE&EIE? such as described in US patent 5, F8U/NIL06/004930

i nvention provides the possibility to operate nore effectively

because in accordance with the invention the heat pick-up of the
process streamin the preheater (upstreanfthe separation 30 device,

I f present) can be controlled in a wide range. The heat pick up of

the WO 2006/,078159PCT/ NL2006 0030 7 feed pr ater i s adjustable

in accor danc &P TRDEHET 158 f‘ © 1 e %P‘cﬁrvﬁ%ﬁq’g? YT SB‘IdC‘%l?fpart
is fixed andikBoskibivk Ap i FRel Aidaihl ity OIS vEase TR ofHdpdthat dilution
steamused in said prior art is too small_ for an_adequate and

f1exi bl e constesim uped dmsaidwaitrayé dutpoamlliforamn adagyate aped Mlexihle sontsls
the 5 separation of f ' [ i ng
process in a speciaJﬁ§2§%ﬁ%?%%ﬁ%éﬁ%%ﬁﬁgpg£%%€F% ?mgﬁﬁggggﬁg%gﬁlegree
of separ asi oBep@raiva®tpl hehwdriaionaidoisshe thedhapeopringysrocamsdinta ons
(variations in feedstock_characteristics, cracking severity, steam

di lution rat Peedaly contialed manngshesrhy a8 adeguptadepEe p@S FRtAm 18

furnace ther %%otﬁé}]ﬁ%lfeid%f ¥&i§u§@fd&kﬁi§}?@c@§é BalticdS GEFAUEHY id Belib®ck
convection section for all sard varl cracki ng conditions.
Unl ess speci chethodétisiios] exckiMpeseveefyrsoma dikitivadeaticcandbuvnacatimdowh)

a piece of equi.pnent .(such as a. preheater, econgm ser,. super heat er
o) pr ovi AU EEHEtERYER ? BIRPBERRGrLHor Al At BifEE SHayvGed by heat

referrediho 3gcdvebld V& YorllelE6n bébtioReol AN shfd Varibds &@kRinV@hHittdmas e
to the outlet for the flue gas 15 and relatively close to the bottaom

if it is relatively Ulndese specified othetiveise, veloan feferente isamiage to thelpgpion of

referred to as_."bei on _top" wll be at vertically hi r.Paskiion
{han & modul & PSP GRPBogE (B = BRTPRBT SRt SR APty
not excl uded drBided in tRO colRAtibe sadttbid thd eftipmentotidychefeforabd thas
sanme horizontal plane. 20For exanple, an econom ser present between

the preheat erelaitrelnelopait the topdé it is Aelasiyelyeclpser torthe@utist &g thedlue gas
bot t om ecl%nongmsaexrelzgiw%ly %Fo's@ Yo the bottom if it is relatively close to the radiant section.

Usually, a module referred to as “being on top” will be at a vertically higher

position than a module referred to as being “at the bottom”. However, it is not
excluded that a “top” module and a “bottom" module are at the same horizontal
plane.

20 For example, an economiser present between 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

25  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

30 in the (vertical, horizontal or diagonal) plane generally defined by the two



relatively close to the radi ant section, conpared to the preheater)
and an econom ser present between the preheater and the exit for the
flue gas ou¥OgPOs{fESEonvection section may be referred tRETAY.2006{064930
econonm ser (for being 25 relatively close to the exit for the flue
gas, conpared to the preheater). Wthin the context of, the
present application, when a piece of equi®nent is specified to be
bet ween two ot her parts of an installation (used) according to the

i nventi on, i's bet en sai d, ot h rts viewed m fl ow

it s6t| on o HAE VAT Te GRS THP I GHATIABL AP O PR betFEch bt
needs not bey3faiisdchitn (@Vid tstteed RRERZRBE incll ndt BERRalR ARe the
generally defined by the two WO 2006/ 078159PCT/ NL2006/ 000030 8 ot her

parts. For e ‘esectioniq apbveyiallyrhekwathes padhentryat-ed bet Ween t he
radi ant section 6 a e heat er .1 need not be ve cal

above the radiant se li‘]leg%s%ecéﬁ%f) Hvkggi P SSERS R aﬁgﬂ ‘lf%am are
Unl ess speci fisifcothe pwmsi%n dfhembei el bl teakt Aydrstanbet féédfﬁtﬁera@l 5
used for the Eosmlon of a nodule relative to the hydrocarbon feed

stream ThusThihethhentanaee inte deqdapghpiien das apstreps fpm vhedfyacking eiks)
'('crack'i' ng co %éheb_]ka%éaegecggg%nt sect ! on 6. The term
e ti'ke,

about and as use erein, is in particular defined as
i ncl udi ng a devi at [ drhe)ferup“sthmuiOaﬁﬂ thelilee, s ypedthegeindis bhppdrtichldLo
10The heat p| ck feed pr eheaﬁer ii gefl ned herejn, as the o
heat which i€ ﬁSH]& ingR-devagidan gERP o 4P ety m?ﬁedﬂg??rﬁlﬁalaﬁégum .

preheate Th| s ter t Ty
terns hligh boi | i ngn?%g}t ?Eg&]ﬁﬁ%ﬁﬁflﬁrfégﬂpf:éhe% 1?%0(%@51&(1 haeﬁgml a}]sﬁh%heat

particul ar usédchsrtalkan tup ]ujse’dterfebéstbbierdutadtthmugjh}me feed peatmabet. Tham
the feed term may also be referred to as duty.
The terms “high boiling fraction” and “low boiling fraction” are in
particular used herein to describe the fraction that is removed from the feed
15  prior to cracking (i.e. usually the fraction that remains in the liquid phase in
the separator) respectively the fraction that is fed to the radiant section (i.e.
usually the fraction that is vaporised in the separator). It should be noted that
the “boiling temperature” when referred to in the terms “high boiling fraction”
and “low boiling fraction” generally relate to a standardized test method such
20 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
26  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
80 patent 5,580,443 and US patent 6,632,351. Very suitable is a feedstock having



15 prior to cracking (i.e. usually the fraction that remains in the

|l iquid phase in the separator) respectively the fraction that is fed
to the radiWAZMSEOREDN (i.e. usually the fraction that iRETRHBHI608M80
in the separator). It should be noted that the "boiling tenperature"
when referred to in the terms "high boiling fraction”™ and "I ow
boiling fraction" generally relate to a s?andardi zed test nethod such
20 as ASTM D2887 and not necessarily to the actual tenperatures under

the process soditbong ale MibEhd I RR0RALLORAAKESPLELS 7oRfy hhe

boi l'i ng terrp% e opera préssure "and’ t he

ratio of dil ygsiri@satilqotils ubas®0 %HsrapoHysl acZ000W) tped S0ivwk Wrvaporipdseat
any feed COTTE%I soi ng one or nore 25 hydrocarbons, suitable to be
cracked t her 389 1%, wnie Be wide yapemsesatt350u1Car up #089 Pertit yaporsaspat @0
a conponent I . ¢ sisting of ethane, propane,

but anes, naph h%sﬁ@e%%x%%r%é&ﬂ@ﬁ?@‘%@%%m” c gasoils, vacuum gasoils,
heavy dis§ill ates, Hydiagenbirethgpseedssof the gasentndiensivthestageodsly used for

1 Xt th ., Sujtagble f k 1 nclude feedstock Nt j
" *US S0 pat GCkinEnby drRseabar. 196! itk Ahea B2l 55 Dayits S SREREPAEL o
feedst ock hagdgy W0, 2A0R L8 L5ARCTUNR000/ QAORAM Satlcld St io0amee

the foll owi ng vaporis aracteristicsS: up to 70 Wt % vapori ses
at 170 C, upcomp8ferisvhabareskkelnto 20@seCoking, tmlod precsiicporiedakemt

250 C, up to 95 wt 9%, \vaporises, at. 350,.C. up f0 99. % vaporises at
700 C, as deterni nedri‘li!)Pyﬁﬁ‘%‘i‘f\faﬁbL lfégfargf?}aﬁ%rﬁ?@fﬂna‘%,t%ﬁoe%g%cé{e%’?%of
the invendi ORerhiAdyaRtINREH Frattidh SfhdOfheteaddtbilgisthdited 6 arbapefaach of
with a heavy tail, i.e. having a rel atlvela@hl gh content of high

boi | i ng hydr 6@ar%rmér_eé.ngqarti&r11,ar§ﬂnerdﬂmfﬁ@ pelsisshrpted toatemperature of
|

Caken. The ndddyt Srod {8 it Bafiddh &0E LpattPhfost UERE U BfSRinga oy

that 10 remuiASTMMD-2BBT7).i quid fraction when the feedstock is heated
to a tenperature of 300 C, nore_in particular when. the feedstoclﬁ)ri S

heated to a tenper at Ghe pgecegpof *_@}9 IyeRtion e prefigpiarafvaptageoys
tenper at yge g)froéeg&ng 4 f'é%dgt%(lzﬁ rvsmegsﬁll 9% f‘?ﬁ{Mn]E?iof%ﬁg Thavy Bl DA LRI dSRbck is

the invention I's In-particular advantageous
about 10 wt. % or less, preferably about 1 wt. % or less, more preferably about

0.2 wt. % or less. The heavy tail fraction may be about 0.01 wt. % or more, in
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

20 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

256  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 GKe™ cracking
furnace (Technip) and a furnace as described in European application

04075364.2.



15 processing a feedstock wherein the fraction of the heavy tail in
the feedstock is about 10 wt. %or |less, preferably about 1 w. % or
| ess, nore WPEIWHEHEY about 0.2 wt. % or | ess. The heavyparain2006/000030
fraction may be about 0.01 wt. %or nore, in particular about 0.1 w.
% or nore, nore in particular about 0.5 wt. %or nore. Exanples of a
hydr ocarbon feed with a heavy tail includ® natural 20 gas
condensates, such as heavy natural gas liquid (HNG), kerosene,

at nospheric gas oils, vacuumoils, heavy distill

! tes. . Th
design of the radi adtS3ER] PaHts as THsh. Ped i e&fﬁ@i@%@@f’r‘@é‘ﬁﬁaﬁd(ﬁ’é@%
a radiant segbheRhikRE)Rctibher@) bopdiatiie)! OMiPARLE, AET! Ay Bndiafly

convection section may art (wtht addition
of 25 equi pnenbases uisscdediguks keowen m tlsaiatt. as t he econoni ser(s), at

t he specified |ocatigns). Exappl es qf. radi ant, sectio espectiyvel
convecr:)tion sections i %eﬁ%er %5305@%]??%}3 eﬁ‘trf%ﬁ’r?@%#’?no e:\ﬁ)rteﬁﬁgf“i\é@ ay

herein, thie (lhoseh Rk \Fidd BRREE4  fporR b SxdcdnBBER Fhe feedstock
described in European application 04075364.2. WO _ )
2006/ 078159P@Td th dedr riigs of the produckiproduted ipabesadiandiseptionused

in the cracking installati.on.(such as.feed.npnreheat S .

econom ser(s), separ@ﬁb‘?‘f@ & léblhp}lgﬂpé? g?ssélﬁgf%? %ﬁﬁgﬁ&e%?g?lé? ﬁyhlgléer

based upon desh@astkROMthehreheatRt it isfigudIBgefiaiedt € heatwWhedBed fitthe

heat is heated in the preheater may 5 be chosen within wide |im
ecﬁfi%

mts,
dependi ng upBrehesbercot teraprTaher e bra PO Ec Brategablye th@ﬁmaara?me of
' . 3 .
Pt OPe nf, b BBATEAHE b EOPANGEE, SAHORE 116 3 tedtP o BrofBraf e
in the prehea@rC driledss PusfeahBly thetémpemntrd of thedsed laviraethe prehbater is

preheater to a tenperature of less th 200 C. Prefer N
t enperat ure 8% leAgt abeut o) mgra B@f‘iqargi]%?iéﬁé%tt @oqtéll&%%ﬁ‘hﬁgﬁ@v%rthe
| ess, nore ppgg%{aélék% t@QipiJF%%é‘t&Q t&bRrelafiEly IBWehf AlNYistil & ubsithealkur €

of the feed ving the eater is at |east about 90 C, nore
preferably advbidisg foafimgicoks Goxtatitn & tid foed condgts inuhegappesiart of the

be .relatively | . ' b L al.l .
2v! i ng LPoUFPREEBRECHI oY BHLGAEY RS ot SCERAGH o T (P =T the

part of the heat pick-up of the feed preheater may be controlled.

The heat exchange capacity may be controlled by a bottom
economiser (item 9 in Figures). In general, if desired, the heat pick-up of the
feed preheater is increased if the liquid fraction at the outlet of a (diluent gas-

20 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

25  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

30 the feed preheater 1.



15 convection section. As indicated above, in accordance with the

i nvention, the heat pick-up of the feed preheater may be controll ed.

The heat exWRIA$E¥abacity may be controlled by a bott orRGIETRMNNFH8@E0

(item9 in Figures). In general, if desired, the heat pick-up of the

feed preheater is increased if the liquid fraction at the outlet of a
(diluent gas- 20 hydrocarbon mixture) préReater 2 respectively at the
inlet of separator 3 is to be reduced, by reducing the flow of the

heat exchange nedi um t hroygh the _bqttom econpni ser. and u

decreasing the heat rPb‘iach-'EiE’i'l r§ ema%ﬂ%rﬁ%@cgﬁm@ﬁ'ﬂp eftﬁgeﬁ%eé]tpreheaterl
exchange capagiby tRfub 38s bkitQeSeraid id QMPRIREHyErc2aRANEE e ldtes of the
heat pick-up of the top econom sér which nmay float and depend 25 on

t he heat pi ckeafeschengeewbdinmhdaswailydmiler fieedbuateyhflewtnmitiveush affyst

general, if desire t he city of the feed preheatgr is.increased
it the Iiqui ﬂ%‘&‘f?@ﬁc"&{&@'ﬁ © t%?""&*sef’dﬁ%%%? ngégh R ""_6ng

m xture) prepeatibhed InpdrfichRirtBE waa6 ob¥hd N6w eRd vt tHeeiMRe 8 thY fitw up
of the bottom econom ser 9. The flue gas exit tenperature nay be kept

| ow by i nst athuongh thpseemidrrspnamises swanbe sontgoligds [suadlythe ratig dtlow o
reheater 1. / 6 ] .
Br eferred en%%\é&)n‘é%Sgo%gﬁﬁgg%%%%p&ggwﬁgq gade a%)trl% %5%1116{01%1%(8; or

the fl ue gasgsiani/hi@rperian)pechentend regle-tdelpatrtbguhlat ofgparetdr|3owgo be

of the heat exchange medi uns (usually boiler feed water) flow ng
t hrough a fi P&¥eq ) and a second (bottom econoni ser, between which

the pr eh?ﬁt er is 5 p?ﬁ%igb Wkiﬁbgﬁgﬁ?%ﬁ%ﬁﬁeéﬁ% caﬂtﬂeffuﬁhe&*}@dﬁdeg\gf

t hr ough e first tot second econom ser nay
control | ed Udesikéd/by bentralling £ bypasstarotopihé adiprebedtenrihis gnay be

decreased in case the l.iquid fraction gt the outl.et . (of

st eant hydr oc &th%ﬂm&"élfmg %@?ﬁ@@?ﬁ\%’l‘%%&taﬁgw‘ﬁaét@% pé'%lb%rtgjf or
3 is to be inpgheasadH2iben) TealstRilclo-thR RhtddRel ROz RiRBE M @dsivedNtie
further reduced if desired by controlling a bypass around the feedf

preheat er . Thipacipyoiibedeednpslioaterds dycrapsadwpuiingoivdl dow sar
ddi t i feed heater b heat ed) 4: t ed
feed. | n ifendranedtiy Aid PP ria By s ey p L HRLRER hE bl F ©

i ncreased roukhmgnisyd! flow through the feed 15 preheater and

decreasi ng heat exchange nedi umthr ough_ t he bottom econom ser.
The feed preheater heat pick-up (heat exchange capacity) may hbe

controlled in order to regulate the composition of the feedstock routed to the
radiant section. In general, if desired, the capacity of the feed preheater is

20 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

25 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.
Tt 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



The feed preheater heat pick-up (heat exchange capacity) may be
controlled in order to regulate the conposition of the feedstock
routed to tWOX®I7#A? section. In general, if desired, tHINIHHE000
of the feed preheater is 20 increased if the objective is to decrease
the ratio low boiling to high boiling fraction. The feedpreheater

heat pick-up can be increased by decreasi¥y the heat exchange nedi um
fl ow t hrough the bottom econom ser (which decreases heat pick up of

bot t i | f d_enbadi nent,, i
b ot g oS5l R0 4 DRA TR ot L9 B0 R S5 SRR R BB
(vaporous) f dagtistRas6f thehiadibliQebiitdg ib lpastibeihr be agike@RvitVokdeRed gub.

boiling fraction is thereafter cracked in the radiant section. The
liquid fracti on nay BeadisgeBationfusgdinaprasess) geeqrdingty. thetinyention, the

brocess. |n gty Sierkafly piliagd REbhifeth JEAS teddhSRbatel obd®
With fresh fepdaeankoftbiandidi 200G, GEASA0 BETH NDAE/ 890aPakdot, dn

entering the feed preheater 1 and/or (part of the), liquid fracti
may be used POWIRLP @ahSSPATHE" PUdR AR oL eRpaFIE ?’Hdb%ﬁa o baving dhtfeaent

wi th crackedg8she temperatures A bb ﬂ§étﬂ|]§b@dtnilﬁl@% éﬁ&ﬁgeﬁlg s@pﬂa@&%s‘a&)&

according to the 1nvention, the separator I's er positioned
downst r eam ofcytlhred. dbthnppleb efiswitaldn depanapetsreaam pH idesdrébedact Bl tpatent

section, outsj h_secti o se tor, i Lpci pl e any
separator sui %,gﬁﬁggéoﬁs@ggpﬁfﬁ,ﬁﬁfﬁ%%@%@nﬁﬁ@%ﬁgﬁi fferent

boi I'i ng tignper at ur espaRye RALITEE thRePAPAIRS, (Mo Bed HEaRIaflySBRRUAVIEH 8 BhRnt
cycl ones. Exanples of suitable separators are e.g. described in US

pat ent 6, 376,8282as fusthen dascribed deload) 3s usenllySiyrshemheaded 32 238dond preheater
10Before enteri t he_separat.or he feed sual | 1 xed. wth.a,.

di |l uent gas, %85‘?‘”1%5'}33%%? ( ea&gg@:ﬁ}ééﬁ%gqagﬁn Pgﬂﬁasﬁgﬁ?%g# ’[f‘(ra(tolpg rcrﬁ%l%(?tdela in

a second prehegbsiked and thefRRtidhthet RitoWei :@hdvBe fforathé Gedqihd highfiReling
that is to be cracked is vaporised and the fraction that is to be

removed f_romfFQEFéiOPéé%Pl@ilﬁeh%lﬂ’&h_ boiling fraction) remains |iquid.
15The des_l|5r ed tenper ra%sﬁ%d%ﬁ@r&tﬂ?e %f%ﬂic%ngh%rﬁe& Qﬁte EPRY & 1'%1}]05

depends on feedstock characteristics and/ or process conditions,

desi red produlzpegas on fbddaoeudghchidracteristicpandior pteepoaaiditiond, @andebesiretie
feed to a tenperature eeding.375 C, ,it is generally suffjcient to
heat the f eadbTPBUSF GaSmpLihONERAY it I Tadiciplaaipss g@,ﬁ?%tﬁﬁ&%‘? far to

about 300 C gerdR$sturd @xPEkigs 8kk YOI B 18 BoMraBb QuBiQént @Sttoat the feed to a
desired tenperature | evel depends on the feedstock characteristic. In

order obt ai n fempedstant af desedhan@Tht*Coin payitrular do Bbagt 3h°C heldseed i s

sl DR bl RGBS PO B BRI 0ar FeBl on

tenperat ure chedbéitodkléhdrablericeIn order obtain an advantageous amount of
vaporised fraction the feed is usually heated to a temperature of at least about
180 °C, preferably to a temperature of at least about 205 °C, more preferably
to a temperature of about 210 °C or more.

25 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
30 than 0.04.



25The ratio liquid fraction to vapour fraction separated from each

ot her may be chosen within wide limts, dependi ng upon the intended
product quaWVP2yeOEEshl |y the weight to weight ratio i s S@CTHNasts/ a6t
0.01, preferably about 0.02 or nore. In practice the ratio is usually
about 0.7 or less, preferably about 0.35 or less, nore preferably
about 0.1 or less, even nore preferably [18ss 30 than 0.04. WO

2006/ 078159PCT/ NL2006/ 000030 13 The installation (used in

the process) according to,the.inyention is preferabl ovi ded w.th, a
feed preheater heat WSEHJP%M &15? &) %B‘F?ﬁ??é laﬁijolgﬁlap{?p mx?g%mn 18
registering fb?ex%agg‘??f&ti&ﬁ@vv% & Fe%d‘ilﬁ’_gﬁéﬁt& 8aYi PRkIFCHRRAIR! &mprising

and/ or an i nput egistering the'liquid flow-of the fraction

| eavi ng t he %ﬁmﬁaﬁar oegisemithgathedetperature of Sypuvapdurdeationgfthe wepardtay
e O S
hydrocar bon {&8fgatdieah&dnl dhthiefRrePERLRE the fleSH@hdMr BiEsratitdlofthe
diluent gas prior to cracking, and If a separator_is_used, preferably
before 10 sebeateeichgngteddinal the econpuiges.{Pretarpbly, sheicentyalleygomprises a
fraction. Exgq’glllﬁ%orof di l uent gas are vaporised naphtha, refinery off
gasses, nitr ag n, nethane, ethane, steam and m xtures thereof,

wherein a diluent gaph&hf¥dcailive et dioated i tHepreddater is usually mixddeith
(weight to wei(ﬁ*ht) ratio diluent gas (steam to hydrocarbagn f(feg%fw
may be chosef dueRE gaspaer to gracking, audif ¢ sapauster Issedappdensolpbeiors o
1.0, prefgra ; il 4 IBYE Nk 2R TRYof0E
carried %ﬁt %ﬁ%gaﬁ‘gﬁggg?%lﬁ%hg&ldu%ta L‘??‘l]ggirigta ?Joa’pgih]pﬁredr??ﬁggﬁs: top 0
hydr ocar bon flfeenigas ag tderipedaaphtia,refineer off gasses) vitogensmethane,

formation). The ratio diluent gas o hydrocarbon.feed may be kept 20
essential |y EHeariteqy W’E’gﬁr%ﬂ}%e‘{fﬂg%ﬁw&‘yﬁ%ﬁ g5 LQMPEESINE steam
quality is essghirh,ablly constant, whilst maintaining a |ow tendency to
coke formation. In general, a process according to the invention m

be carried out wi tholbe fivsighg tegeighitpraiio dilnentrgasateans tothydragpsberyieed

hydrocarbpon fraction, after.|eaving.the separator.. 25F gur. a

preferr eEgen%%f %%ﬁl?‘js&? Wﬁé‘“} W%ae/er#]%‘btﬁ: SRR e P 3 B9
preferably 0.4 to 0.8.

In general, the invention may be carried out without needing to

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

20 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 Vapofous hydrocarbon fraction, after
leaving the separator.

25 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 represeni a flow of a substance (such as feed, diluent gas,

heat exchange medium) It should be noted that not all equipment (such as



representing a preferred installation and a process flow di agram for
a preferred process. Thin (dotted) arrows represent the transfer of
data. Thi ckwgﬂqﬁﬁ?’ﬂﬁ&) arrows represent a flow of a subPCIANIBNCHHB
as feed, diluent gas, heat exchange nedium) It should be noted that
not all equiprment (such as WD 2006/ 078159PCT/ NL2006/ 000030 14
heaters, separators, controllers and ot hd# equi pment shown) are
essential in every aspect of the invention. They nmay just be

f d. f fl 5 he f t ock . I f eedst ogk; .
W th heavy (Brties Shdaie ol an ShroeaHapEeayEhel epedarhin
whi ch the fe@aar'g%sﬁé&fmh@ﬁﬁéiﬁml. Thef tnf3efudeBa pP&Fediad. 170C, in
particular to about 130 C) and optionally partially vaporised. 10The

preheated feed | eaving the outlet of the feed preheater 1 via conduit
b is then preferabl yeeﬂﬁ&% with diluent gas (stean) (fromconduit j).
The diluent gas is rfre erably heated in the convection section prior
to being gn xed with the feed in a diluent gas superheater 10, into
which the diluent is |led via conduit i Ehe di l.uept super heater

10
(if present) is usuaiheferdetockquerpllya foerstiork withweavst trdb) dorRmied ivih
section 7, \M%}ﬁ:[ . I t: ; i j d'llfz%y
hi gh, in par |ccﬁlﬁ%?%%2$€%§rqaéfﬁég%%gilalgsﬂ 12%1(;;% ng&g 13 Zutl&lhdéﬁe%?%ﬁgat er 1
(and pr ef er abétywdeat Meand AZ0TGih ppetitilan tanbodte RD 10)ehehosicnAlyapattially
2, if present;. ) Heated diluent gas (stean) may in
particul ar b¥RER$% n order to 20 flash vaporize the feed fromthe

feed prejgater 1, oufd ffReHdAGeLRBYIEIVIRE tREGHIO 0IARRTE BhichehibrCRHIR
t he feedstock is naphtha. A conduit a' for feedin

addi tional feentbtibblis then hrefprable anizgdiveithl dilnevbaaruisteamperar conduit j).

preheated fe .xed. with dil.ue as. hn ndui t ma t? [ .
DT oy anooidg gt Bhb i SRty BaDat in ERE fitblechiplBbetth BHGE Bl beine
usual Iy | ed ufixed $e6PtH: fReahal dlucht @WbisGPermytdicl 0, ehir whithtthe @Sluant is
di | uent gas/ hydrocarbon preheater) to bring the feed to a tepperature

at whi ch t heléd wierdogduity. Bhe dilerbauperhoales I0Emraprnty Feusrlylosafer

Lo s L'elggggggfgggﬂrf b 18 olvbdift! dedflon %' Whetdtle tdm AR rANBYRA
gas is still relatively high, in particular between the radiant section 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

20 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.

25 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.



WO 2006/ 078159PCT/ NL2006/ 000030 15 The tenperature of the
feed |l eaving the preheater 2 via conduit d may advantageously have a
t enper at ur VEERR/BENSN90C t o 260C, in particul ar a tenpePaNIE5/000030

about 210C. The feed is then led via conduit d to the
separator 3 for separating 5 the feed in a high boiling fraction and
a low boiling fraction. The vapé?ised fraction (low boiling
fraction) wll reduce if the heavy fraction to be separated

vossel) Separat es hi ORORBFECRGeP ShH S T Ble PRCHE AR i B4

boi | i ng conpanenadvintigebtidlyhowe BotdmperatiRMdteed 18peT oy 2p0<t, igam 10
In particular in case a cyclone or knock out vessel is used, the

vapour/ | i qui PPBsHlaE mperapys afabent 218G singl e theoretical st age.
Therefore, it is prefgLr : J Leu i . :
quantity of relati velfIgleliggvd béo'ﬁelﬁﬁé& h%d%%%%%?%%ngég%%ggog% g %Eﬁ&raﬁng
act ual andunttheffeédiny higlabbilingSraprtasemd & fbow beilinggwaetigghase for a

hi ghly effective separation. .1 n particular, it is considere
advant ageous when thgf}i“_? &W?flﬁfeﬁaéli?‘itgw @qwgﬂgmﬁe%ﬂ‘fti%itw' e 85%&&?%&eaw
from the vapoggitsor fA5d sarhfediRBredSRa el RAFRE S8FSratHes g%.lﬁ:}ﬁ?'aesgf‘lils

plus at | east about an equal anmount of hydrocarbons not sp
heavy tail (swelnaorikngckout vessehysdpacdehbip) boikingifliguid)hydicarhasand

Cepar ator i s cinstie Rl cAmsnent Fiiabe IRE PRBmGHERGIoH HePgRpAFiream.
heavy tailo In particulshi@ dais@R djeionk @ kinbdE biPPedss] fsased Sthel ¥ BukMguid

separator 3 via conduit h (typically as a liquid) and may be di sposed
of . The | ow b¥PRIHIOH ErAUIBHONt te f eirigle theoseticad sbagecr acked and is | ed

towards the radiant %%%%@P%QE %@;}%:Iegegpgg %nﬁqa?r’tictﬂa%r’sq\gﬁ'anze?rgﬁ&gneeﬁlgt%hgtga

fed to the radi ant se 0 a cracking “corf,

shown) vi a copeltititydhf relagiviebnlobobdiling hiydetdarhons n preke bhthe/adtual HAHunt
heated in one Q‘i}ﬁrmre .additional feed, pr_gheat ers (such as 4.and 5, .
connect ed vi a®fc SRAYY il 1s sRrespmiin the Liswid phasy forg highhy elestiverseparation.

et 16, i, By 0SS ok BB B, e S CBINERL 5 oo

hi gher part. thaDi?eqerav3lEoRCHeNEROOGISOHAARM in the separator comprises the
heavy tail plus at least about an equal amount of hydrocarbons not specified as-
heavy 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

20  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.

25 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 f, 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

30 higher temperature than in a higher part.



16 A feed preheater 4 may in particular be | ocated between
preheater 1 (respectively 2, if present) and the radi ant section.
Preheat er MVQ3006/08818% abl y | ocat ed bet ween preheater 1 (mrEIpaCHtcnelogo
2, if present) and the diluent gas preheater 10, if present. 5A feed
preheater 5 may be | ocated closest to the radi ant section of all
preheaters, in particular of all feed prédBeaters. Thus, it is
preferably present between the radi ant section 6 and the feed

preheater 1 (in partjcular 2, nore in_part,icuyl 4, |f, present).. |
case the diluent gaé fredrugpesteyd mgymwt&éﬁaﬁ’aﬁe l%@{Q@JERWdaPP heater 1
section, the | f ; id pRRral

pr eheat er 10(1’2%[%&??%3{’%3{ g%qtseé cf‘i\ltl %Eﬂ}é/récﬁﬁﬁf %t%%éﬁﬁ%%%%sg Ipl)Slr ef erlgblﬁfl
heated to a loemipdrimtween pieladaer 1 BE8m:dtivelibBif p6&ROL) Anditbe |dalsent gas

pr eheat er (inq%grgqicwal{m%) and then fed into the radiant section via
conduit g. PIGGRAY V- W ESEFacki ng furnace conprises one or nore

hi gh 15 pyessure st eRRcIURRhBERLCS nay Be fd@UERCIdsest WO tBE rddiRfbsdvtdn of
provided (15, 16). If present, the superheater(s) is (are) preferably

present rel atilpaeledtens, impahdcwanobal fend nrebeatens. Thnsp Hrisinrafesably

I to th d t [ th i | . .
or eneat or s 157988k P ARaL R et 6ol RUCARRSfor' S AR 2
the hi gh presfnen phenenlar Agifinataity IMRsdhdidibieritadbrelpaphdatis t he

saturated steam produced in the cracking furnace. Saturat e]gt' st ea(rin i S
gener at ed byPravaded yhiiecganvaebien earkiogethe probanter GLismrelorahn lpsate

radi ant ?@ (r:t i)gﬂvece?lgciﬂtgéﬁz{t: éf}% (#r@ﬁgége?tl.tp) 9hd4he rggjfa.nt sectllildh.part icular if

a separa 'S 'used, tant "aspect to I ne the weight ratio
of the fractions to Phe &edasarefdrdibly Meatadhioat teanpdraiaret dfiebouh S do

of the fraction to cracked), is the . tenperature a he .opt | et, of
preheater 2 @H%%ﬁéBﬁ‘Ph@%%gﬁ%mhﬁatﬁ# (i pgit a‘PFéiﬁP@ﬁ%le%%f%‘%%
separator). ¥%&i§ﬁ§ge&ﬁﬁpﬁiﬁ%ﬁﬂﬁﬁ@y advant ageously be control |l ed by
controlling the heat pick-up .

Optionally, the cracking furnace comprises one or more high
15  pressure steam superheaters. In Figure 1, two of these are provided (15, 16). If
present, the superheater(s) is (are) preferably present relatively low in the
convection section, in particular closer o the radiant section than diluent gas
preheater 10 and feed preheaters 1, 2 and 4 (in as far as they are present).
If present, the high pressure steam superheaters may be used to
20 superheat the saturated steam produced in the cracking furnace. Sai::urated
steam is generated by the transferline exchangers located downstream the

radiant section

controlling /regulating
25
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
30 temperature may advantageously be controlled by controlling the heat pick-up



WO 2006/ 078159PCT/ NL2006/ 000030 17 of the feed preheater 1 with a
"sandw ched" feed preheater design. The "sandw ched" feed preheater
desi gn encowpa8®wégsias f eed preheater 1 situated between a&CTNa28d6/000060
economi ser convection section banks (econonm sers 8 and 9). 5In
accordance with the invention, it is possible to control the renoval
of the heavy tail adequately by regul atintfi t he heat pick-up of the
feedpreheater , In particular by regulating the flow of heat exchange

di il d
Tesul T, i he- o b RedabRher of 81 o %@mﬁ@%@gﬁ@i@a@f&% Fheo
" sandw ched" )‘siﬁ%cﬁé&%@%eﬂeﬁ@f‘ dQﬁgﬁ@hb@ﬁ?&s%é ) 1é3{e%@é1’ I‘Qltéated

degree of freedom for heat "pick-up control preheater 1,
such that théetheedn atilesbimo ecindnsiastycanaetiion spetids hmkstiecmp:asa*s é&dand
downst r eam Lézually after further preheating and after mxing with

di luent gas, "such as superheated dilution steam (see above). 15The

top econogiser 8 is Drﬁﬁ&&ﬁd@hdé ﬁ{tﬁ\thﬂeﬂvérﬁm@inﬁuié%obémle M&nﬁf-ﬁ%
tenperature and correspondin urnace efficiency can be ke at a

| evel accor ditAgrovskiefihe; lqucmlaad%m@ﬁdam reglagingtherlidas mk:yp of the

5 may be om TaR ok Th BARSH oY FaiRlRE RS Bonc A bo P ERDET by

i nportant or (abgliyf beidntfeed Wdthﬁ)@vﬁﬁﬂ% (a:oﬁbﬂ@e@ epeon ser may be
used, such as a bottom econom ser 9 with bypass, in particular as

indicated in Figure As alfhs&ttchh@ﬂu@ga%q@mpaa&turs@a&h@mbﬁweh@‘qﬁbmbly
will partially be routed through econoniser and partially be fed

to st eaml@r unsandyichpdudeesbprrheatrn kern he adgﬁt% thexehyereading Filesree of
I | | h
o e has g B UL BR SRy 8 RGSDERL 1 (A WG i

i nvest nent C(mhouwdﬂhdaeymaﬂﬂi@ﬁdstmﬂﬁfﬂﬁl depachtéd doestreant enghy after
capacity of the_econom ser the capacity be adj us ed by
regul ating fI{5Whsr Preleafang a%@éﬁrﬁhggxwﬁhq%mg@w% 13§ BPEHRAALeE

9 (via conduidifiion) stBRfh {85 aBYE.

15 The top economiser 8 is preferably provided to ensure that the stack
temperature and corresponding furnace efficiency can be kept at a level
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
20  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
25 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 I ) and led away



WO 2006/ 078159PCT/ NL2006/ 000030 18 from the econom ser(s) (via
conduits ), e.g. to a steamdrum The steam drum serves as an hol d-up
for heat exWﬁa?ﬁQf@"’?ﬂé?ii um (boil er water) which may be usdGTE¥L2006/000030
transferline exchangers, which may be present to generate saturated
steam and that may be enpl oyed downstream of the radi ant section.
The 5 flow through conduit 1 nmay advant adéousl y be regulated with
flow controller FC1 which cont roI s a valve in the conduit 1 based

upon i nput eceives fro heat k- t

o oy o | et e S Rai L) 178 BREVES ke b G Bsht ARG abhs R drum
hydr ocar bon éé&@és hé‘aﬁq{lﬂ&uub fBr h@&ﬂ%kchﬁﬁgé B dseRahel& wader) Whek mak bEe
of the liquid fraction in conduit h (renoved fromthe 10 hydrocarbon

feed in the g@@imaftmnsfqrhmmhmm Mﬂp@hmmpmynﬂa@ genegaterrabuepded

t he furnace CI of
economn ser g%ng?}l a qu%%i é"? 4 g)loﬁ'egtdé lteﬁn* ?fot\}vwcrcailrﬁr Iﬁ% OIZ'M'l
whi ch congr 0ﬂ6wathy@hgv}ec¢xmd1he ﬁz@ﬁrcuduvhntageouﬁ?%emﬁguraegalhaﬂﬁﬂbﬁeoﬁtrouer
based upon input it receives fromthe st eam drum | evel controller 15

13, whi ch t ypF&d whichgentuolfea vrbyw ipitbp eprdws ! md@wpédnwt fprecetvgs from
st eam drum 1geed59\nﬂ3h%%g ltnlb}& pidR gb caftlubaAn fljfloﬁﬁﬁal' 1 ?aramﬁterﬁ are 1I:he

Anot her factor e-used"to contro suc
has a | ow t ebsgepetine @‘Mmara@oklsé@hwﬂrotchﬂmmdaddmm sox(chnﬂet(hhenﬁgamg

i mproving the dur n the roce e. cqnti nued W, thout ne
mai nt enance, Sﬁ"léac}&? g 1190 Yohme o) s ﬁgﬂﬁﬂ% i opdayt 1 Uit the
fl ow whi gf bﬁ?é&%ﬁ?b&ﬁfeeﬁ%ﬁ@h@"s%‘:ﬁf 3). Additional i\t tR&f B udERY

in particular be controlled via the furnace capacity controller 11,

whi ch may baseclide tleufipubcocamaeityrandt stbasdd odvative t ot al feed

capacity to the furnace" " and the feed capacity through the bypass

of the feed preheat eThé capaciiyedt ebgrndmﬁ;enaenaag adequettelydmet reguldtedwith flow

t hrough 25 condui hrough conduit a' dt dui t i S
moni tored vi 501;@31&9@159% Wlaguﬁ@eﬁw% 3, vlgg in Gt yrgeilate the
control | er 1;1095%5%%091%5?@@ lteeeﬁ@glﬁeai tl'fees%@aﬁﬂﬁ'u% Idvel EontsblRam

Figure 3 shows how t he | uent fromthe separator 3 nmay
partial | wor 1Buwhighbppically mees tlmﬂowmromtlps oerigsllgd by i CHs tbﬁ@mm frum

Fiure 1 or G 2006/ DFSISSRCTL2005) 900030,

Another factor which may be used to control the process such that it
has a low tendency to cause coking of the conduits (and thereby improving the
duration the process can be continued without needing maintenance, requiring

20  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

33

total feed capacity to the furnace “ a+a’ ” and the feed cap a01ty through the

(13 ! »

bypass of the feed preheater set by the operator, the actual flow through
25 conduit o, through conduit a’, and through conduit i, as monitored via FC3,
F'C4, 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



19 2). The individual elenments in the convection section and the
controls are not shown. The effluent |eaving the separator may be
(partial |l y)WPE8sRZ#HRYto into the conduit a |eading to tRETNEQH6/000030
preheater 1 (not shown) via conduits h and n. The effluent may
(partially) be mxed with the cracked product gas, typically 5
downstream of one or nore transfer |ine d8changers 17, of which the
feed water conduits are usually in quid comruni cation with the steam
drum (not shown V|a its h an ef f | yent artiall

be renoved f#b e’%‘&t |°P§V?F ’é’HoPePﬂonf@Egﬁﬁp‘F o1 atehot
(simul ated ey t093%aF RO ARNEAL ie‘a%k%lintos
passed throulE an |nstfqﬁeg%;}%ar¥]néﬂ‘%§%a§%r? Fi g}ﬁre 2. Thlg)f | ow of

boi | er feed ﬂ&tmndtuhﬂra)ﬂn;atdmglm tiferd prammies & (n@ showig vie dordnits h and n .
percentage o total flow, 0 iler te 5throu

economi sers. Iﬂi’ﬁ@ HeH a%@?’%’i@”ﬁ'sg%nflﬁ? Wdﬂ‘%“@ﬁ RrbRyodHe 5@’3&%@%
I n Figures4. gownstream of%rﬂWr%&eQ@HHéﬁf Ilﬁé @fclidilers 17! dFwhieHRRE FggaNt

a separation tenperature of Erom mately 240 C1s achi eved by
control ling waer ¢omd1mﬂsramgisua B ih dinid cenovantasion withdhesteam srum (not

appr oxi mat el y, 10% of the Lot ro

resul ting ingla iq a e |Bﬁ‘ d &gﬁ%%nqompf@&ﬁn%{ﬁ %Egé%ov&%ﬁoﬁ the
i ncreasing tb@od‘eggwar@;,ﬁuﬁﬂgr}pgg@ni he | ower econom ser to a val ue of
approximately 27% of the total flow of boiler feed water, the heat

pi ck-up of the econom ser is increased. As a result the heat pi ck-up
of the f%d pr eheat eEX‘%l Al ?X&ekﬁer%(éﬁﬁased As a further
consequeince, the se pa'r—a!%f%tm&% enperatare 1s reduced to approx. 219
C and the liquid separation degree |ncreased to appr oxi rrately 1. 7%

Thi s exanpl e shows that t heat pick- u e feed
thereby the separati8riat BH%&‘%’[CGF el%ﬁat% gé? Bﬁweé ‘E)‘ég %ﬂﬁ Allation

controlled b ]ﬂgﬂ } YhidfuchiBe 26R&0 M ser
9. Thereby, t ﬁggjlﬁ I qui }%g;ﬁggﬁ%ﬁg&@g{%@ﬁ%@gﬁ%ofhed gandeadj ust ed

as desired. 'Ehmmomisbmﬁﬂs varief@s 2008 toO1e 6 oPGF tut2i0ber obbody ed water

Phe. part 16 - theibeb ooy e Y ey Bg ol BE B Al oo

shown in Figure 4.

=

Figure 4 demonstrates that in this embodiment a separation
temperature of approximately 240 °C is achieved by controlling the flow
through the lower economiser to a value of approximately 10% of the total flow

20 of boiler feed water, resulting in a liquid separation degree of approximately
0.5 wi%. 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

25 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

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



21 Cains 1. Process for thermally cracking a hydrocarbon feed in an
installation conprising a radiant section (6) and a convection
section (7)WORMEO1H a hydrocarbon feed stock is fedCTEI40064H0030
preheater (1) present in the 5 convection section (7), the heat

pi ck-up of the feed preheater (1) is controlled by regulating the
heat exchange capacity of an econoniser @), said econoniser (9)
being located in the convection section (7) between the feed
preheater (1 nd.the.radiant sectian (6 and wherei,n .10 the fee
heated it nbafiaiensE R ongvaE e b bedvs Biatdor At Prk Bl fug st of the
section. 2. t+RAEREIhAL &Otchd\&abled! @i m 1 wherein a first econom ser
(8) and a second economi ser (9) are present in the installation
wherein the hydrocarbon feed is cracked, the first econom ser (8)
being located in the 15 convection section between the flue gas exit
of the convection section and the feed preheater (1), the second
econom ser (9) being the econom ser defined in claim (1) located in

t he convection section (7) between the feed preheater (1) and the
radi ant section (6). 3. Process according to claim1l1, wherein the
econom ser (9) in the 20 installation wherein the hydrocarbon feed is
cracked is in fluid communication with a bypass (x). 4. Process
according to any one of the preceding clains, wherein the heat

pi ck-up of the feed preheater is controlled by regulating the flows
of the heat exchange mediuns flow ng through the econom ser (9). 25
5. Process according to any one of the preceding clains, wherein after
| eaving the feed preheater, the heated feed is separated in a
vaporous fraction and a liquid fraction and at | east part of the
vaporous fraction is cracked in the radiant section.



22 6. Process according to claim5, wherein the feed heated in the
preheater is mxed with a diluent gas™prior to the separation. 7.
Process according to claim5 or 6, wherein the vaporous fraction is
cracked wi thout having been further diluted with dilution gas after 5
havi ng been separated fromthe high boiling fraction. 8. Process
according to any one of the clainms $4jmuwherein the feed is separated
inthe liquid fraction and the vaporous fraction at a tenperature in
t he range of about 190 to about 260C. 9. Process according to any of
t he preceding clains, wherein the 10 feed conprises a heavy tail,
said heavy tail preferably form ng up to about 10 wt. % of the feed,
nore pref ir abl y uBresssapeuthermally gsaskingia hvsacarbpafeadie apr ef er abl y
up to about .0.2.wt. % of the feed. 10Process according.to any o of
Lhe pr ecetiTHRBFAP fomRRENE AT i Tt SedHL el § Snrsitiog seoton (7]
characterigdress up to 70 wt % vaporises at 170 15 C, up to 80 %
vaporises at 200 C, up to 90 wt % vaporises at 250 C, up to 95 wt %
vapor i ses adtyd3b@Gboandédstagk tsde@30 @ foedopraheatiesdd) pteséfd niCthas
deternined by ASTM D 2887 11. Process according to any one of the
pr eced? ng CRPERCHON 5608 ()t he tenperature of the flue gas at the exit

ip o aboh beb? Rickath pffhe RedtERlelRLd 17 1 ERRDALIES redullifngd B00°
90 C to abeht etdthiige cabhcity TGRS ScoMeeibet (1), 4 datynontsaf (A Nsein

precedi ng clains, said process conprising diluting the feedst OCE W th
a di | uent lagased pr the conventmoksasgionddd boteeasi the feedrpreheatsr (fleaddttbek
to dil uentra %%tisgctliggt(&%%n%s% Ql'geiigl | y constant.
10 the feed heated in the preheater (1) is thereafter cracked in the radiant
section.
2. Process according to claim 1 wherein a first economiser (8) and
a second economiser (9) are present in the installation wherein the
hydrocarbon feed is cracked, the first economiser (8) being located in the
15  convection section between the flue gas exit of the convection section 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) in the
20  installation wherein the hydrocarbon feed is cracked 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).
25 b, 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.



13. Installation for cracking a hydro?gr bon feedstock conprising a
radi ant section and a convection sectiOn, conprising - a feed
preheater, present in the convection section, for heating a

hydr ocar ban f eedspagloct Batoddts 8o DA ASkRGroiAGhe 1Al REAROLSEI

| ocated in the convection sectton between the feed preheater and the
radi ant seesherter &f miked britic arbilisgrgaisheidicqt thexahpangdosapacity is
controllable by a controller. 23 and a conduit for feeding the
heated fedd to t hBrecgsp aseorsieg toalainy5 er ¢ Rihegeinhitheneanargus deagtion

l4.Installatio or...crackin h ogarb f eedst o .in particular 5
an instal fsa?riaﬁgeéévclglf‘ﬂf a‘flg‘g?qeﬁﬁlf%erccglﬁbﬁeﬁs‘?ﬁb Cﬁmté%ﬁ gﬁ? attg& i on
and a goNugeinOPeLedpateMDNE tRe hibH BEil g6fiben section a feed
preheater is present for heating a hydrocarbon feedstock that is to
be cracke8l, the Peestsprebmdtieg thenggneodahedldetnbdn vehdreirsthafetda

second ecpnom ser,. 10 the first econom ser being | ocated in the
convect | off SRAFAL HethpbAuihFartian JRRLthaYAPORARS FHEUI0BGRE Br eheat er ,

oo i Bethes . fetrectt prencat
he Toed oroRentare i BFxaes RPALFR Al MERGANIEFCTG 2o i ¢ Tor

feedi ng tbe heat eBré®ed akceordieg tadhgnif tEe rbalihgcldims kitdrengtide
heated feed. 15. Installation according to claim13 or 14, wherein

t he et®noftesesompriaeed heavwdeil, saiddenvattedl preferadly fotinaimg we to aboaut s
in parall flujd.co ication with,a bypass.. .16, |n | l.atj on
accor d ng 1oV th OB FSE e Rebri el buF uB B ELRiE AoF e 30 the (e PSP Rer
for regul ﬁi&@g&ﬁ%ﬁgﬁ%%%ﬁ%@%@% 5Mh%ffeé@.e econom ser bei ng

| ocated in the conve n section between the feed preheater and the
radi ant sa&@tion Process according to any one of the preceding claims, wherein

the feed has the following characteristics: up to 70 wt % vaporises at 170
15  °C, up to 80 % vaporises at 200 °C, up to 90 wt % vaporises at 250 °C, up
to 95 wt % vaporises at 350°C, and/or up to 99.9 wt% vaporises at 700 °C,
as determined by ASTM D-2887.
11. Process according to any one of the preceding claims, wherein
the temperature of the flue gas at the exit of the convection section is kept
20 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
25  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,
30 - 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.



17. Installation according to any one,gf the clainms 13-16, wherein
the installation is provided wth a séparator for separating a
vaporous 25 fraction of the feedstock froma liquid fraction of the
feed stock, the separator being provided downstream of the feed

outl et of the preheater and upstream of the radiant section. 18.

| nst al | at + endaceordliihfort feedirgs thelHeatetideed ho the radisnalsketioofior s
provided with a feed preheater heat pick-up controller, conprising an
30 i nput fHckingihe Beptrgl fa9€- t enperature of the vapour |eaving the

separ at or ygnd/ or i t_faor regi 0 he ligqui;d f]ow of .th
raction taving rgal8hbogBE oLk S eot fhon Btk ol Phrddcliag 1
flow amd/ ah ihermBitedlaecopflidd® Haph 18X ChaRgasiRt da@hntR8ction and a
econoni sers. 19. Installation according to any one of the clains
13- 18, wheewveatrtiohesdchionahereionin theeawiedadnwettiom ni xer for mi xi ng
t he hydrocarbon feed 5 with a diluiion gas, stream of, th :
separ at or . & 1958 ppslicates 1S Bpesea ey eaiges ﬂﬁ?rffg}%f%rb&ﬁeaﬁéto(sﬁ thgkis to
clainms 1-12.cr£Q8 i Sing the use of an installation according to any
one of the clains 13- 19.

- the feed preheater being located between a first and a second economiser,
10  the first economiser being located in the convection section between the
flue gas exit and the feed preheater, the second economiser being located
in the convection section between the feed preheater and the radiant
section;
- and a conduit for feeding the heated feed to the radiant section for
15  cracking the heated feed. ’
15. Installation according to claim 13 or 14, wherein the economiser
located between feed preheater and radiant section is in parallel fluid
communication with a bypass.
186. Installation according to any one of the claims 13-15, comprising
20  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
25  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
30  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
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separator, and 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.




