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DEVI CE AND METHOD FOR CRACKI NG HYDROCARBONS AND METHOD FOR CLEANI NG SUCH

A DEVI CE The invention relates to a device for

cracki ng hydrocz?ggp whi ch device is provided with a 10 ggaiNI®70004
contains at V&3 convection section and a cracki ng section, and the
convection section of which consists of one or nore feed heaters which
are connected in series and each conprise one or nore pipes

connected in parallel. 15 A device of this kind is known from
Ul mann's Encycl opedi a of Industrial Chemstry (Fifth Conpletely

Revi sed Ed. Vol 10A pp 61-66, 1987). U Il mann here descri bes a furnace
for cracking hyDENEREAAKID METHODNRDROERACKINGYHYRROEARBAN S SHB METHOD: FORy CHEANING SHEH i n
series in the 20088&kecti on section and each feed heater consisting of

four to eight pipes connected in parallel. In the process of
cracki ng hydrocarbons, contam nation arises, primarily in part of the
final feed heater, amheminh®ep8ibhCribbates it taha‘evﬁaétfof the 25 final

ggg?e???éerT\m]g % érﬁhg}ﬁt W@%%&!%gfl%:éseﬁié#o m o gla%? Eoggg osY fggl eads to

bl ockage. 18e ading and gopseiins atsdersyr canvectden seahémramé & he
hydrocar bons flmmﬁ51rsa¢&hohbeaaapﬁﬁa &6nvedtail lseet 130 ophiBlck he pi pes

are cooled 10 % LEARls B Bk oAonBre ebfldvedd GulcRog Jecom® overheated

and, in the | ong
connected 1n series and each comprise one or more pipes

connected in parallel.

15 A device of this kind is known from Ullmann'’s
Encyclopedia of Industrial Chemistry (Fifth Completely
Revised Ed. Vol 10A pp 61-66, 1987). Ullmann here
describes a furnace for cracking hydrocarbons, one or
more feed heaters being positioned in series in the

20 convection section and each feed heater consisting of
four to eight pipes connected in parallel.

In the proceass of cracking hydrocarbons,
contamination arises, primarily in part of the f£inal
feed heater, and more particularly in that part of the

25 final feed heater where the temperature rises from
about 300 tc about 600°C, This contamination in the
form of carbon deposits leads to blockage. The carbon
deposits also reduce the heat transfer to the
hydrocarbons flowing through the pipes, as a result of

30 which the pipes are cooled to a lesser extent. As a
result, the pipes bscome overheated and, in the long
term, damaged.

In order to avoid or remedy the
abovementioned problems, .the contaminated part of the

35 pipes of the final feed heater is regularly cleaned.
For this purpose, the device is taken out of operation,
and all the pipes affected are sawn through and the
pieces of the pipes situated between the saw cuts are



In order to avoid or renedy the abovenenti oned probl ens, the
contam nated part of the 35 pipes of the final feed heater is regularly

cl eaned. For this purpose, the device is taken out of operation,

and all the pipes affected are sawn t hrough and the pi eces of the pipes
si tuat ed beW@@BRTZ6he saw cuts are WO 97/ 27268 PCTINL97/00024

PCT/ NL97/ 00024 -2 - -2- renoved. The pi pes
are cleaned internally via the openings thus fornmed therein. After

cl eani ng, the pi eces renoved fromthe pipes (after having al so been

cl eaned) are wel ded back in between the cleaned pipe 5 parts, after which

t he device cané%%J%%;SQ?%:nggg are éiggﬁgétyﬁterp?%ly vi%e%%?A‘disadvantage

of the known dEV|qe cl €aning era n~as i bed above can
take up a onsindmigge tpusafgEmadother oin 4 jAfter1gleaning, the The object of

the inventiongieded ¢emdr@dafrom £RyiFipedi GE+@Rchalhgh8Vso thden

di sadvant age, qr I ' e X t . Thi s
object is achicgveeagggé PR& P%?:?ééh%%lgt{? q’%ﬁ%elaeglt R"%gr Flg?n?%eplp?epes of the
final feedShe®aatsisaftexsvhighethedeyvine an bssPHy back hinkrvi ce and

t he. pi pes op¥itiatiibnieans there via which at |least part of the

Lhe devi ce. accor di hg ok AESRavaRtEag 7% o kaos dpyife FRehalie O cani ng
the known 20 cdeasniagl opesahikings Weswucibdsbadoveocahatakécauplevi ce
according to thaatively 2Ar§asahsune s8kSheUt Of
10 The object of the invention is to create a
device which does not have this disadvantage, or omnly
has it to a reduced extent. '

This object is achieved by the fact that at
least part of the pipes of the final feed heater is

15 situated outside the casing of the device and the pipes
contain means theze via which at least part of the
interior of the pipes is accessible. This has the
effect that cleaning the device according to the
invention takes up less time than cleaning the known

20 device for cracking hydrocarbons, so that the device
according to the invention bas to be taken out of
operation for less time for cleaning purposes.

When, in the above text and the following
text, the final feed heater is mentioned, this is

25 understood as meaning that feed heater which is
positioned directly before the cracking section.

If the interior of the pipes of feed heaters
other than just the final feed heatser also has to be
accessible, in order to be cleaned, the measures

30 according to the invention also apply thereto.

As in the known devices for cracking
hydrocarbons, which are provided at least in part with
a casing, the final feed heater of the device according
to the invention likewise comprises a number of pipes,

35 in general from 4 to 8, which are connected in
parallel. As a rule, each of these pipes consists of a



operation for less tine for cleaning purposes. When, in the
above text and the foll ow ng text, the final feed heater is nentioned,
thi's is 25 wunderstood as neaning that feed heater which is posi ti oned
directly before the cracking section. If the inte “ﬁ@gﬁf t he
pi pes of feeWh¥FRA728s other than just the final feed hel ngiﬁ has to
be accessible, in order to be cleaned3 the neasures 30 according to
the invention al so apply thereto. As in the known devices for
cracki ng hydr ocar bons, which are provided at least in part with a
casing, the final feed heater of the device according to the invention

l'i kewi se conpri 868 ?5??5%5’ ‘OJoxpﬂaqleﬁ’oogg %9 gsnﬁ&%aéﬂ%ﬂ4 E%ti'er"m' ch are

connected in pI pes consists of a
WD 97/ 27268 "The para11e1~connected pipes are thepsiNuwpresHdiyan

- 3- el nun‘eeﬁapfnwézzcaﬁ Pad21aR Wragcbsn@paztw.nanﬁmi nbhﬁinberf The
paral | el -connec e then sit at n u nunber o

par al | el verticé BEB%%§Q§%WﬁnIl @Em@e gaggi%ﬁ&kﬁﬁ {glthe nunber of
parallel piges. 5 When, \frerthe Drﬁneﬂbaécé%ﬂﬁgﬂnﬁbmheamltll%'iﬂsl | owi ng

te?t da fﬁrt of thbike, Pat r%’foﬁ hand igipesf SQd%:ﬁSai?ﬁal :aéwln?due& SIttugt ed
meani ng hat pakbish 18 ELpuaiad ouhasds TRR.ERERY of S, MRleR Joes 1s 10
si tuat ed out si deenhéopedi nghid ishanderisterd as meaning thdﬁ1nﬁn§ of
above-descri bedagonbh gt Ghd BE Ahdiga¥a1lel-connected pipes is

10 situated outside the casing of the device.

In the above-described configuration of pipes
which are connected in parallel and lie in loops in
vertical planes, it is possible, for example, to extend
thse first loop of each of the pipes until it is

15 sgituated outside the casing of the device, and for it
there to contain means via which the interior of the
first horizontal loop of the pipe in guestion is
internally accessible. It has been found that the
contamination occurs primarily in the f£irst horizontal

20 loop of each pipe.

In the known devices, an ever larger piece is
removed from the final feed heater for the purpose of
cleaning, in order to avoid a weld having to be made at
the same place as the weld which was made following a

25 previous cleaning operation. As a result, it is
inevitable that, after a number of cleaning operations,
all the pipes of the final feed heater have to be
replaced in their entirety. Since, in the device
according to the invention, no welds are made in the

30 pipes after the cleaning operation, they therefore do
not have to be replaced after a number of cleaning
operations, which is a further advantage compared to
the known devices.

Means via which at least part of the f£inal

35 feed heater is accessible in order to be cleaned
internally can, for example, consist of screw covers,



which are connected in parallel and lie in loops in vertical planes, it

I s possible, for exanple, to extend the first I oop of each of the pipes
until it is 15 situated outside the casing of the device, and for it

there to contain neans via which the interior of the first horizontal

| oop of thewplofgr26®) question is i nternal |y accessi bl e. PAWNESTQ0U3¢ N
found that the contam nation occurs primarily in the first horizontal
20 1 oop of each pi pe. In the known devices, an ever | arger
piece is removed fromthe final feed heater for the purpose of

cleaning, in order to avoid a weld having to be nade at t he sane pl ace

as the weld which was made followng a 25 previous cleaning operation. As
a result, it icdampingnepupdbnest ant flangercoupldngss optipdahblviginperati ons,

allt_thte pi g_es c@fmb_tihﬁttﬁbaabi&aeénhsaafu&gq\ae et;&ebx?%on_ ofeeitaeced in thleidr .
entirety. Since, .in evi ce ~accor di o the ipvention,. no welds are
made in the 36°3% ?agfgeﬁ’ﬁﬁ"ﬁ%gn?ﬁf cﬁrgl‘t;’[ﬁ &iPe: F8yPRRE ERDr e do

not have to bbensbllacededf putsidautbercadimi ednithg devicgerati ons, which is

a further gdvapiagdd; e fhgggaﬁ? Vinge 3 Means
vi a which gt'least%%gggmgi ?ﬁ%af?%%fégg%% ee aﬁgargrng %%%%ésible i n order
to be cl eaned i nt er T8° PERARH CRBy RRapPlesnsPREIgE E 2w tovers,

WD 97/ 27268 piece which is situated close to or RETAhNeOBEBAORHA is
-4- incorporated in the pipe, the free opening of which T-
piece is closed off by a screw cover, a cover with a

10 clamping coupling, or is provided with a sealing
flange. Preferably, the T-piece is incorporated such
that the part which can be opened is aligned with the
contaminated part of the pipe.

A means can also consist of two clamping

15 couplings, one of which is fitted before the bend and
one after the bend in the part of the loop situated
outside the casing of the device. By opeéning the
clamping couplings, the bend can be removed and the
interior of the contaminated parts of the pipes is

20 accessible for cleaning.

Preferably, the means consist of two flange
couplings per pipe. This means that a piece of the part
of the pipes of the final feed heater which is situated
outside the furnace can be removed easily.

25 An advantage of the flange couplings is that
they can be fitted easily, even in an existing device,
and cause little or no additional turbulence in the
gases flowing through the pipes, as a result of which
the flow through the pipes remains undisturbed.

30 If the means consist of two flange couplings
and the final feed heater has the configuration
described above, one flange coupling can be situated
before the bend in a loop and one flange coupling after
the bend in a loop, as a result of which the bend can

35 be removed easily.

Since the ccntamination'primarily occcurs in



clanpi ng couplings or flange couplings, optionally in conbi nation with
an additional extension of the contam nated horizontal part of the pipe
to past the bend | ocat ed outside the casing of the device, 5 extending
the said contam nated part of the pipe. The g%&M?Lor
exanpl e, conswep7/ER6& T- pi ece which is situated close toor in the
bend and is i ncorporated in the piper 3he free opening of which T-
piece is closed-off by a screw cover, a cover with a 10 cl anpi ng coupli ng,
or is provided with a sealing flange. Preferably, the T-piece is

I ncor porated such that the part which can be opened is aligned with the

cont am nat ed par, f kp a a | st of
two clanping 15 téhg%pplsggs,gkoﬁ%eo?i%sl C r itshef fftg\{xgg gg?grg‘*t ée]pben and
one after the bdh® tRUPRE2ERFE BisSehHLIPHRRHAOFat 480 tO 3PREP*e the casing

of the device. Boosgenithe mb&ns, if!paytiwnlacughenglangsdectepings), be
renoved and the isnter| t ' d ' | s 20
accessi ble for ahgg%idn%_% EQ{;aQ{e QF ﬁp&%@?é&] ?,E%thi%a%é@%%ﬁtd of two
fl ange cdupmisigs tempepppure TrRRISe BrPheTably pthecfANg®e part of
the pipes of theduplahgseadehgrbeidedivit gabklbtal egdhich Sonsise dhe
furnace can be renoved easLIg %5 An %QVaEta g.o{ thﬁ fl ange
couplings is th e sam?h@? ghh2 éaﬁiYQQHP§§£§'I?P eTBA% TRaR™ ki i¥7ﬁ;

devi ce, and efageephitel bagrbeen aptkieshalThigr posunee that kthe  gases

flowing through gih@qal ReEp126gd A&t akvdivelh afteths preveddesugh the
pi pes remai pg undi st ur b I f the neans consist of two flange

. T gd. 30 X g°C. . . .
coupl i ngs aRTeRE PEnAPPFREy $2%t%r has the configuration descri bed
above, one flange coupl i njreferdelyi tithe dayer ofctspphite hasmidthe a | oop
and one flange Ghaplel &% af Geboved pher RN THls2 eh@@PesaEhat r€gell t of which
thg bend can 35 e rennvedlggsglgan be sealed si§i?ce t he contam nation
primrily occur$iafge coupling sea easily

Heat loss resulting from the fact that,

15 according to the invention, a portion cf the final feed
heater is situated outside the casing of the device can
be reduced by insulating this portion using, for
example, ceramic or mineral wool, for example with a
thickness of up to approx. 60 mm.

20 The invention also relates to a method for
the internal cleaning of pipes of a final feed heater
in a device for cracking hydrocarbons, use being made
of means via which it is possible to gain access to at
least part of the interior of the pipes and which are

25 situated on a part of the pipes which is situated
outside the casing of the device.

This cleaning consists, for example, of
spray—-cleaning the pipes using a high-pressure water
jet. A water-jet lance with a rotating spray head,

30 which is commonly used for this purpose, is to this end

- introduced in succession into the contaminated parts of
the pipes after they have been made internally
accessible via the parts thereof which are situated
outside the casing. In the event that means are

35 provided for this purpose in the form of two flange
couplings per pipe. one of which is situated before the
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-5- that part of the pipes of the final feed heater where t he
tenperature rises fromapprox. 300 to approx. 600[err]C, the means, in
particular the flange couplings, shoul d be capabl e of providing an
effective swaldoyexees a 5 w de tenperature range. PreferablRCI/NIS0IRANge
couplings are provided with gaskets, whi gh-consi st of the same materi al
as the pipes, and onto which a |ayer of graphite has been applied. This
ensures that the fl ange couplings do not |eak even after a prol onged 10
period at approx. 600[err]C. Preferably, the |ayer of
graphite has the shape of a grooved profile. This ensures_that the

fl ange coupl i RARE AP ER& aid@r-Lop bend in the, for emample,sEifgty|ting
fromthe fact 1ds ,ofl parc @fdithg parhbrel emidabbd pipest bénthé the final

f eed heat e, | t tsi ' ' n be
reduced by i ns%’f’g% .#gé%%ilglﬁ%#t'i 5’%%%%3??%#1%3%9 tgi%gr?g?\é(,wgeg mc or

m neral wool , Temowingniihe end gituated| baireasn dtheygladggpprox. 60 mm 20
The inventison et gt es to a nethod for the internal cleaning of

pi pes of a final feed hegter LN _a.devi ce r_.cracking _hydrqcarbons, use
bei ng nmade of qeansqgfhi vF@ﬁIPP Fggﬁégﬁiéékgﬁﬁg Sgiﬁ ggﬁ@g@ ?%Pat
| east part of e¥RcKinehwsirosprongaspi bbe errckina being g8rsiedaevt on a part

of the pipes wnch dévidd wicedding @ut fhéleidventiam.ng of the device.
2 i ghe prossare water 2 sFetiing, pilrocay SR RO 6RGakeT B OO0 U1 N0
head, 10 according to the invention it is ensured that (e.g. on
an annual basis) more hydrocarbons can be cracked,
gince cleaning the device according to the invention
takes up less time than cleaning devices in which the
characterizing measures are absent.

15 ' In particular, the device according to the
invention is suitable for cracking hydrocarbhons in
which high-boiling fractions are present. By cracking
hydrocarbons in which high-boiling fractions are
present in the device according to the invention, a

20 decrease in capacity resulting from the need to clean
the device more freguently is, on the one hand, reduced
by the shorter time reguired for each cleaning
operation, and, on the other hand, compensated by a
lower price of the said hydrocarbons, as a result of

25 which the cracking of the said hydrocarbons in the
device according to the invention has an economic
advantage compared with cracking hydrocarbons in which
these fractions are not present.

When, in the preceding text and the following

30 text, mention is made of hydrocarbons in which high-
boiling fractions are present, this is understood as
meaning hydrocarbons which consist of more than 0.1% by
weight of compounds in which the number of carbon atoms
varies bstween 30 and 40 and the boiling point of which

35 at a pressure of 0.1 MPa is more than 400°C.
Hydrocarbons of this kind are priﬁarily found in gas



30 which is commonly used for this purpose, is to this end I nt roduced

I n succession into the contam nated parts of the pipes after they have
beem made internally accessible via the parts thereof which are

si tuated outside the casing. In the event that neans are 35 proyided
for this purpwe2iR68he form of two fl ange coupl i ngs peH"HWB 78§Hé of
which is situated before the WDO-97/ 27268

PCT/ NL97/ 00024 - 6- bend and one after
the bend in the, for exanple, first | oop of each of the

paral | el -connect ed pi pes of the final feed heater, the pipes are nade

accessi bl e by renovi.ng the bend situa et f e

coupl i ngs. °°n§9nsat%1e@ﬁ%n\98 tfé?isf u%?ﬂ%%‘re eg{]eéc‘%%g é‘:iﬁgt ﬁgg for

cracki ng hydr ocapbesence mE dvigikibedlbapn§ractkiony futthis kipdalgadsce

SCC_OrdI 28 to thef(;j&%/&niﬂ&rbased contaminatioBYof IAKifiiGially de@danbadeérin the
evi ce according to the invention.it.is,_ensured that (e.qg. .on an

annual basi s) note yﬁ‘?%t];%r t?(ﬁlg’%égh Bgec}ﬁgﬁ%ﬁ,ﬁms qmsi cé’agﬁgﬁﬁi ﬁar?he

devi ce accor @ ngEtequéntiyny derieod requensiketeapinge gteansnthakan pvaneng

devi ces in whi chedheerack G 1 dch bBlis TRAS i Cfowid® caa’ity e.g. on
In particular, the device accordi nvent%%ﬁgls sui table for

ng.to the . i
cracki ng hydr oca@BbARAYE: bas\ﬂ?rcﬁ%ﬁFgﬁ9gB??+%@ 1 &35 Yat&'present. By
cracki ng hy drowewdionsc educsidl clonisighrdbly by fheacthagastardzing present

in the device acg@rdifgk tihJdi&da¥aNth8NdeRice according to the
10 invention. Moreover, the reduction in capacity is more
than compensated for economically by the cracking of
hydrocarbons in which high~-boiling fractions are
present, since the latter generally cost less than
hydrocarbons in which fractions of this kind are not
15 present.

As the content of high-boiling fractions in
the hydrocarbons to be cracked increases, the frequency
with which the final feed heater has to be cleaned also
increases, as a result of which the capacity decreases

20 further (e.g. on an annual basis). Moreover, the price
advantage of the hydrocarbons having the high-boiling
fractions decreases, since the capacity is lower.

These two mutually reinforcing effects mean
that the hydrocarbons therefore preferably will not

25 contain more than 2% by weight of high-boiling
fractions.

Surprisingly, the cracking of hydrocarbons in
which high-boiling fractions are present in limited
amounts in the device according to the invention

30 provides a clear economic advantage over the cracking
- of hydrocazboné in which these fractions are not
present. The limits relating to the percentages by
weight of high-boiling fractions within which the
cracking of hydrocarbons having high-boiling fractions
35 in the device according to the invention provides an
economic advantage are dependent, on the one hand, on



20 decrease in capacity resulting fromthe need to clean t he device
nore frequently is, on the one hand, reduced by the shorter tine

regui red for each cl eaning operation, and, on the other hand,
tonpensated by a | ower price of the said hydrocarbons, as a result of
25 which tywesgtaeki ng of the said hydrocarbons in the PaIaNKiozION0a€ cor di ng
to the invention has an economnc advgntage conpared wi th cracking

hydr ocar bons in which these fractions are not present.

When, in the preceding text and the following 30 text, nmention is nmade of
hydr ocar bons in which high- boiling fractions are present, this is
under st ood as meani ng hydr ocar bons whi ch consi st of nore than 0. 1% by

wei ght of conpohderice #vantage eEnbgdrecackedpPhitthi® kindyapapds bet ween
30 andh40 agg[st@?mlﬁw dasgiaait@L o\ﬁhhﬁfa 3ﬁvi@é ﬁ:dmfo&%%l}tfiﬁgoi:hemlf I\/Padi S
nore than 4 err].C r rbons i i are prinarl ound in
gas \&9*977%%6%“ d %elorhe8 ehdi Ty By'% Petati %‘Eg}’mg?/ 00024
-7- _ coimietisatant ardeppadioig on the hpsideadvantaget paovided

presence ofs high-Dodpddirifd aGlgaizyf this kind |eads to an increased
contam nation of the final feed heater, as a_ result of which the latter
has to be cl eaned nore ri%?rkﬂﬂﬂﬁﬁiﬁ?:iﬁb?ﬁp}?iﬁﬁﬂa urther, ¥ikbheans that a
devi ce f orrefemdncy tydrocxampls And a ¢ompnraddHpeciexpetdmngnton an

annual basis). This reduction in capacity is, however, reduced
consi derably ngthe cn?racterizing
ample

10 In a furnace consisting of a cracking section
and a convection section, the final feed heater of
which consists of six parallel pipes which are
suspended in loop form in six vertical planes, and the
first loop of each pipe of which ocoutside the casing of

15 the furpnace is provided with one flange coupling before
the bend in the loop and cne flange coupling after the
bend in the loop, the final feed heater was cleaned
after the cracking of a gas condensate had taken place
for 30 days.

20 For the cleaning operation, the six bends
between the flange couplings situated outside the
casing were removed and the pipes of the final feed
heater were spray-cleaned via the openings thus formed
using a high-pressure water-jet lance having a rotating

25 spray head. The six parts were then put back in place.
The time required for disassembling the parts between
the flange couplings, cleaning and putting back the
parts was 7 hours.

30 Comparative Experiment A

In a device for cracking hydrocarbons, in
which the convection section contains a f£inal feed
heater having 6 parallel pipes situated entirely within
the casing of the furnace, the final feed heater was

35 cleaned after 30 days of operation, during which the
same gas condensate as in Example'I was cracked. To



nmeasures involved in the device according to the 10 invention. Moreover,
the reduction in capacity is nore t han conpensated for economically by
t hes cracki ng of hydr ocarbons in which high-boiling fractions are

pr esent, since the latter generally cost |ess than hydr ocar bons in

whi ch fracti VRSTF28hi s kind are not 15 present. PCT/NLRLONEfo
content of high-boiling fractions in ~t Re-hydr ocar bons to be cracked

i ncreases, the frequency with which the final feed heater has to be

cl eaned al so increases, as a result of which the capacity decreases 20
further (e.g. on an annual basis). Mreover, the price advant age of t he
hydr ocar bons havi n,gsthed hlt%h- oi i g fra tions decreas eg since
capacity is | oncyls end, the urmrﬁ sE28HRY RS A GRPVES nFBF |ﬁbp§f‘!’%%ts
mean t hat t vy dilooadioas tivor dbcatipnef exftidry whilch hbe 25 contain

nore than 2% by vsdeMiitdd ?1&@9' {JbEG spray l@ﬁdxﬂa@vza the openings
Sur prisingly, crafckl n d og on 9 oi |
fractions are pr@% ﬁvﬁﬂ?%s‘ﬁe t‘f?é‘etfe\;’lese apeEdr d’F%% to the
i nvention 305 prsnﬁm}szfﬁa aﬂdea:ﬂeanedopartadwarﬂepgﬂ: back tiheposatkomgby of
relating to t 'h2 ‘“*‘é‘r R el b Ot Lot plon o Rk gy 8 L thin
whi ch the #WUE& BBFlsgﬂ%l?'@glf% d&Yl’FPnﬁaFrHEHB?\%" 35 in
t he device accor:dﬂng dpedatdomyventi on provi des an econon ¢ advant age
are dependent, on the one s m@0N :
T NLB7/ 00024 . M Lin@ " required £dL sh¥ine?%8rougn,

10 cleaning and welding back the sawn—-off parts was 6

days.



the price advantage of hydrocarbons of this ki nd, and al so on the
capacity of the device for crach"’ﬂ“ﬂ"ﬂ"[ u B£t they can be determ ned
‘eastly by a person skilled ,!" J“ ding on the price advantage
provided 5 at a specific capaC|ty * The invention is explained
further wi tWwoon7sef erence to an exanpl e and a conparati vePEREBYHOMAL :
Exanple | 10 In a furnace cangpsting of a cracking section

and a convection section, the final feed heater of whi ch consi sts of
six parallel pipes which are suspenddd in § grmin six vertical

pl anes, and the first loop of each plmgggf | fle the casing of
15 the furnace is provided with one fla P the bend in
the 1 oop and one flange coupling af tSd M S pend in the | oop, the final

feed heater was cl eaned after the cracking of a gas condensate had
taken pl ace for days. t ration, the
si x bends )bet WeD %v’t%eey%raﬁégcgéﬁﬂl P¥6§°%?{?ﬁ£s§dg§3€§’| §§V?ﬁ % casi ng
were renmoved and trcguisiesdt giitbhs casingfaed contains: at wers8tspray-cl eaned
via the openings t hisndeditiRg sectE%hnﬂné alafwimgwe@t%her ahft thance

having a rotating 25 head n_put back in
pl ace. The ti mEFE cﬁ§€1£E-P8Ft&P§a8§eﬁB$$$ grP Bgfwgén t he
fl ange couplings, ctmniffepdahéapersi whithckre maonnectp@r i eaeri@shours. 30

Conpar ative Experi ngdd cdmp rise one or moid Fipky 'chﬂHE%dariﬁk'”g
hydr ocar bons, in |l op sect, 0 talns afin feed
heat er having 6 par%ﬁﬁ\%l% pé’§3§PF§SF §® n{"i‘r%‘?‘v’ \ﬂ%[ﬁ’l f% gaS| ng of
the furnad® the fithe Hines ofatbe fanalsfeedhmaterf tisr sioudspd o
operation, during viigdidd'@he casing of the device and the pipes
contain means the;e via which at least part of the
interior of the pipes is accessible.
2. Device according to Claim 1, characterized in that
15 the means consist of two flange couplings per
pipe.
3. Device according to Claim 2, characterized in that
the flange couplings are provided with gaskets,
which consist of the same material as the pipes
20 and onto which a layer of graphite has been
applied.
4. Method for the internal cleaning of pipes of a
final feed heater in a device for cracking

hydrocarbons, characterized in that means are used
25 via which it is possible to gain access to at
least part of the interior of the pipes and which
are situated on a part of the pipes which is
situated outside the casing of the device.
5. Method for cracking hydrocarbons, characterized in
30 that the hydrocarbons are cracked in a device
according to one of Claims 1-3.
6. Method for cracking hydrocarbons according to
Claim 5, characterized in that high-beoiling
fractions are present in the hydrocarbons.
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sane’ gas condensate in' Bxanple | was cracked. To WD 97/ 27268

unace casi ng vas. roroved.  cHYNBNHIHIIIflsawn o ovon ai*rio” ©°

| ocations, after which t *coht am mat ed pl pes were spray-cl eaned via

t he openiﬁ%%lgﬁgzﬁh%sl#orned usi ng a hi gh-pressure water-jet |anc84ZZh#0s
sawn-of f and cl eaned parts were put back in pasition by maki ng two

wel ds at the location of the saw cuts. th furnace casi ng was put back
and the device was put back = The tine

required for saw ng through, 10 cl eani ng and meldlng back the sawn-of f
parts was,6

8477 WD De9§¥§ for cracki ﬁE§YéE?CEﬁ£8EiFN§thh device is

provided with a casing and contains at least a convection
section and a cracking section, and the comnvection
section of which consists of one or more feed heaters
which are connected in series and comprise one or more
pipes connected in parallel, characterized in that at
least. part of the pipes of the final feed heater is situ-
ated outside the casing of the device and the pipes
contain there two flange couplings per pipe via which at
least part of the interior of the ?ipes is accessible.

2. Device according to Claim 1, characterized in that the
flange couplings are provided with gaskets, which comsist
of the same material as the pipes and onto which a layer
of graphite has been applied.

3. Method for the internal cleaning of pipes of a final feed
heater in a convection section of a device for cracking
hydrocarbons, which device is provided with a casing and
contains at least a convection section and a cracking
section, and the convection section of which consists of
one or more feed heaters which are connected in series
and comprise one or more pipes connected in parallels,
characterized in that two flangé couplings per pipe are
used via which it is possible to gain access to at least
part of the interior of the pipes and which are situated
on a part of the pipes which is situated outside the
casing of the device.

4. Method for cracking hydrocarbons, characterized in that
the hydrocarbons are cracked in a device according to one
of Claims 1-2. .

5. Method for cracking hydrocarbons according to Claim 4,
characterized in that high-boiling fractions are present
in the hydrocarbons.
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1. Device for cracking hydrocarbons, which device is pf%%lde khgé
casing and contains at |east a convection section and a cracki prﬂc
section, and the convection section of whifch consists of gpe or nore

feed heaters whi ch are connected in series and conprise ”‘-: nor e
pi pes connect ed ar al | el , wShehds &b SRbrkity bl kzation | eXgME¥art of
t he pi pes of th?c{ al feed heater | dntemptionglBurean ated outside tHe casing of

via wh N ' At of the Mt T or ol the prpes TS accessthie 2
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heateriin a convection section of a devlg
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convection section and a cracking sedti on,ygy . W Y %.srz.;.
of whi :@)Ws of @’H%gelefgraﬁgore I{esgrc heam.mmfnmnmgngﬁmmg:
series coppri s pi p¥g con - ' patent (BF,
characferized in"that two flange couplings peﬁﬁgg@gﬁ%MSW’ﬁ)‘
it is a&sﬁﬁ@vwodgiwxammﬁrw)amsta t art of the interior of the
pi pes pand WAFEH: ¥t Bvedoop h&f’éﬂ‘m“wb‘hypa ?“'I‘J‘I‘"‘ige pipes which issituated
out si df7s Beentors; angasi ng of the device 4. | Met KOG " FEF ra L. " hydr ocar bons,
char acf(e InyeatdrsfApplitsints tfor US onlyf: K8 wiles.penns are cracked in a device
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accor di ng tpRAripodamkst 58, NL-6129 ) J‘?’E‘ﬁ in that high-boiling fractions are

rese in the hydrocarbons:
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{54) Title: DEVICE AND METHOD FOR CRACKING HYDROCARBONS AND METHOD FOR CLEANING SUCH A DEV}I‘_’
(57} Abstract

The inven_tion relates to a device for cracking hydrocarbons, which device contains at least 2 convection section and a cracking section,
and the convection section gfwhichconsistsofonc or more feed heaters which are connected in series and comprise one or more pipes
connected in paralle], in which at least part of the pipes of the final feed heater is situated outside the casing of the device and the pipes
conu!n means there via which et least part of the interior of the pipes is accessible. The invention aiso relates 10 a method for cleaning such
8 device, and to a method for cracking hydrocarbons, in which high-boiling fractions may or may not be present, in a device of this kind.




