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Summary of Facts and Subm ssi ons

1974.D

Eur opean patent application No. 89 203 073.5 relating
to a process for the conversion of a heavy

hydr ocar bonaceous feedstock was refused by a deci sion
of the exam ning division. The deci sion was based on an
amended set of cl ains.

The grounds for refusal were that the subject-matter of
Caiml did not neet the requirenents of Article 56 EPC
in view of docunent

(1) EP-A-0 202 099.

The exam ning division held that the subject-matter of
Caim1l was novel over the disclosure of docunent (1),
but not based on an inventive step, since it was
evident fromthe disclosure of docunent (1), that it
was wel | -known to soneone skilled in the art to adjust
the tenperature, pressure and residence tine enployed
for the thermal cracking so that the desired conversion
occurr ed.

The appel | ant | odged an appeal against this decision.
In response to a conmuni cation of the board, he filed
the foll owi ng docunent

(2) Dr. Ing. M Akbar and Dr. Ir. H GCeelen, "The
Shel | Soaker Vi sbreaking Process”

whi ch was presented as paper AM 81-35 during the 1981
Nati onal Petrol eum Refi ners Associ ati on, held at San
Antoni o, Texas in March 1981.
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During oral proceedings held before the board on 6 July
1999, the appellant submtted anended cl ai ns accordi ng
to a main and an auxiliary request, the only

I ndependent cl aimof the main request reading:

"1l. Process for the conversion of a heavy asphaltenes-
cont ai ni ng hydrocar bonaceous feedstock conprising at

| east 25% wt of hydrocarbons with a boiling point of at
| east 520°C into products with a [ ower boiling point,
whi ch process conprises preheating the carbonaceous
feedst ock, passing the preheated feedstock through a
thermal cracking zone so that a conversion of the
hydrocarbons with a boiling point of 520°C and above of
at least 35%w is obtained, separating the effluent
fromthe cracking zone into one of nore distillate
fractions and a residual fraction, and deasphalting the
residual fraction to obtain an asphalt and a

deasphal ted oil, characterized in that the cracking
conditions include a residence time of 0.5 to 60

m nutes, related to the cold feedstock, whereby the
preheat ed feedstock is passed in an upward direction

t hrough the thermal cracking zone."

The only independent claimof the auxiliary request
differs therefromby the addition of the feature "at a
tenperature in the range from465 to 510°C' at the very
end of Claim1l of the main request.

The appel l ant's argunments can be summari zed as foll ows:

- The object of the invention resided in a high
conversion of at |east 35%w of heavy feed into
good quality liquid products at a short tinme in
conbination with controllable formati on of sl udge.
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Thi s was achi eved by conbi ni ng upward fl ow
conditions for the feedstock in the therma
cracking zone with a short residence tinme and in
t he absence of stripping steam

In contrast docunent (1) conbined | ong residence
time, presence of steam and downward fl ow
direction of the feedstock.

The cl ai ned residence tinme of up to 60 mnutes did
not include a residence tinme of 60 m nutes.

The presence of stripping steamwas an essenti al
feature in docunent (1). Substantial anbunts

t hereof were needed, thereby creating | arge
anounts of polluted steam which had to be
regenerated. No steam was wanted in the process of
the application in suit. On page 4 of the
application in suit, the nentioning of steam being
possi bly present in the clained process neant only
very mnor anmounts required only to uphold a
desired velocity in the cracker. Mreover, this
mention was necessary to enforce the patent rights
against third parties.

From the conparative exanple of docunent (1) which
operated at short residence tine and downward fl ow
direction in the absence of steam it was clear
that the teaching of docunment (1) tended away from
the cl ai ned teachi ng.

In respect of the "upward flow', the appell ant
filed the above docunent (2) in order to show that
upward flow direction was the appellant's
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preferred enbodinent. In this context, the
appel l ant also referred to docunent

(3) EP-A-0 007 656

which is cited in the application in suit.

- The appel l ant further opined that conversion rate
and residence tine gave a conplete definition of
the operating conditions. Therefore, Caim1l of
the main request contained all the essenti al
features of the process concerned.

VII. The appel | ant requested that the decision under appeal
be set aside and that a patent be granted on the basis
of the main request or of the auxiliary request as
submtted during the oral proceedings.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Amendnents (Article 123(2) EPQ

Caim1l of the main request is based on a conbi nation
of the features of original Claiml with features
mentioned in Clainms 4 and 7 of the application as
originally filed (see also application as originally
filed, page 4, lines 18 to 21 and page 5, lines 17 to
20) .

The additi onal amendnent nmade to Claim1 of the
auxiliary request consists in a restriction of the

1974.D N
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tenperature conditions which is based on the
tenperatures nentioned in the exanples (see Tables |1
and V).

The dependent clains are al so based on the origina
version of the application in suit. Hence, the
requi renents of Article 123(2) EPC are net.

Novel ty

No prior art is available which conbi nes thernal
cracki ng under upflow conditions with a step for
deasphal ting the residual fraction. The clained
subject-matter of both requests is, therefore,
consi dered to be novel.

The only relevant question that remains to be answered
in the present appeal is therefore that of inventive
st ep.

Techni cal background

The application in suit relates to a process for the
conversion of a heavy asphal t enes-cont ai ni ng

hydr ocar bonaceous feedstock conprising at |east 25% w
of hydrocarbons with a boiling point of at |east 520°C
into products with a |ower boiling point, which process
conprises the steps of thermally cracking the feedstock
and deasphalting the residual fraction. A very
conveni ent feedstock is a vacuumresi due of a crude
oil, a so-called short residue (see application as
originally filed, page 1, lines 1 to 4, page 2, line 29
to page 3, line 4 and page 3, lines 14 to 24).
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Cl osest prior art

Docunent (1) discloses a process for treating heavy
asphal t enes-contai ni ng petroleumoil residues such as
vacuum resi dues e.g. from M ddl e and Near East crude
oils (page 1, lines 3 to 8, page 5, Iline 23 to page 6,
line 3 and the exanple) to obtain useful oil fractions.
The process conprises preheating the feedstock, passing
the preheated feedstock through a thermal cracking zone
in dowmward direction and in the presence of stripping
steam flow ng upwardly in countercurrent direction. The
cracking conditions include a residence tinme of one
hour, preheating tenperatures selected from450 to
550°C and pressures being at |east atnospheric (page 3,
line 22 to page 5, line 2). Thereafter, the effluent is
separated into distillate and residual fractions, the

| atter bei ng deasphalted to obtain asphalt and
deasphalted oil (page 5, lines 2 to 14, Clains 1 and
5). As was agreed by the appellant, this docunent
qualifies, therefore, as the closest prior art.

The appel | ant argued, however, that the process of
docunent (1) differed fromthe clainmed one in various
essential aspects, in particular in respect of the

| onger residence tinme and the nmandatory application of
st eam

Concerning the residence tine, the appell ant opi ned
that 0.5 to 60 mi nutes do not include 60 m nutes as
such incl usion would have to be worded "0.5 up to and
including 60 mnutes". In accordance with the
establ i shed Case Law of the Boards of Appeals of the
Eur opean Patent O fice, however, the board does not
accept this argunent but, instead, considers the
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di scl osure of a range as an explicit disclosure of the
end val ues.

The appel l ant further argued that the presence of
stripping steam di sti ngui shed the process of docunent
(1) fromthe clainmed one. The stripping steam accordi ng
to docunent (1) had the function to facilitate the
renmoval of lighter conponents and to uphold plug flow
condi tions, whereas only small anmounts of steam if

any, were present in the clainmed process to maintain
the flow velocity in the cracking zone in order to
avoi d deposition of coke. Therefore, the statenent in
the application in suit that the cracking can be
carried out in the presence of steamcould not be
interpreted to include | arge anbunts of steam as
required for the countercurrent stripping in accordance
with docunent (1).

However, in the present case it is decisive that, given
the fact that present Caimlis not restricted to the
absence of steamor to the presence of |ess steam as
conpared with docunent (1), the clainmed subject-matter
is not distinguished fromdocunent (1) in this respect.

The appel |l ant further objected that in docunent (1) the
feedst ock was not defined since the anount of very high
boi I i ng hydrocarbons was not indicated, and suggested
that the feedstock used in the application in suit was
di fferent. However, the range of products covered by
the definition "a heavy petroleumoil resid feed stream
contai ning | arge anounts of asphaltenes” (docunent (1),
page 3, lines 13 to 15) broadly overlaps, in the
board's judgnent, the range of products defined in
Caiml of the application in suit as "heavy
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asphal t enes- cont ai ni ng hydr ocar bonaceous feedst ock
conprising at |east 25% w of hydrocarbons with a
boiling point of at |east 520°C

This finding is corroborated by the fact that the
anount of hydrocarbons with a boiling point of at |east
520°C in the heavy asphal t enes-contai ni ng

hydr ocar bonaceous feedstock is, according to the
application in suit, over 90% w for short residues
derived from M ddl e East crudes, i.e. the same kind of
short residue as in docunent (1), as well as fromthe
Venezuel a and the North Sea crudes (Table | of the
application in suit). This neans that short residues
even fromdifferent origins have |ike conpositions. The
board is, therefore, convinced that, even if it is
known that the conposition of the crudes may vary from
oilfield to oilfield and despite the fact that in
docunent (1) the feedstock used, except for its origin,
is not further defined, it is not possible to

obj ectively distinguish the heavy feedstock of Caim1l
fromthat used in docunment (1).

Finally, it is undisputed that the conversion indicated
i n docunent (1) of 30 to 65% of hydrocarbons boiling
above 500°C into | ower boiling products includes a
conversion of at |east 35% of hydrocarbons boiling at
520°C and above.

Thus, the process of docunment (1) differs fromthat
clainmed in the application in suit only in that the
feedstock is passed through the thermal cracking zone
in a different (downward) direction.

Techni cal probl em



1974.D

_ 9 .- T 0240/ 95

It is set out in the application in suit that too
severe thermal cracking of asphaltenes-contai ning
feedstock | eads to the formation of sludge or coke, and
thus to stability problens of the cracked residue after
bl ending with suitable diluents to give the resultant
fuel the desired product specifications. This can be
avoi ded either by selecting | ess severe conditions for
the thermal cracking such that the conversion of the
heavy hydrocarbons, i.e. those having a boiling point
of 520°C and above, is below 30% w, or by deasphalting
the feedstock prior to the thermal cracking process.
Both attenpts to avoid sludge formation will, however,
be at a loss of yield in distillates (see page 1,

line 17 to page 2, line 15). In contrast, by using the
cl ai med process conversion can be increased w thout

i ncurring the problens of an unstable residue, whil st
the yield of distillates is enhanced (page 2, lines 25
to 28).

Hi gh conversion with a m ninmal production of sludge or
coke and high yield of distillates has, however,

al ready been attained by the process taught in docunent
(1), which is disclosed as thermally converting in an
asphal t enes-contai ni ng feedstock from 30 to 65% of the
conmponents having a boiling point of above 500°C into
conponents having a boiling point below 500°C, with

m ni mum | oss and i nproved overall yield and quality of
the useful oil conponents contained in the feedstock
(page 3, lines 13 to 21, page 4, line 23 to page 5,
line 14, page 5, lines 20 to 23 and page 9, line 24 to
page 10, |ine 3).

In the appellant's view the objective technical problem
Wi th respect to docunent (1) is to provide an inproved
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conti nuous process for thermally converting a heavy
asphal t enes- cont ai ni ng hydrocar bonaceous feedstock at

hi gh conversion | evel s whereby sludge formation is
effectively controlled. The inprovenent shoul d reside
in a higher throughput rate of feedstock conbined with
a higher yield of useful oil products, i.e. distillates
and deasphal ted oil

Considering the fact that Claiml is not restricted
With respect to an upper limt of cracking tenperature
to be applied, Cdaim1 does not in the board s judgnent
contain all the features necessary to solve this

probl em because it covers the possibility of high
conversion but at conditions where mainly coke is
produced instead of distillates and deasphal ted oil
Therefore, the clainmed subject-matter covers

enbodi nents whi ch do not provide the desired high yield
of useful oil products and, thus, would not solve the
techni cal problem as suggested by the appellant.

More inportant are, however, the foll ow ng
consi derati ons:

Bearing in mnd that applying a "short" residence tine
of 0.5 to 60 m nutes cannot serve as a distinguishing
feature, the alleged increase in throughput rate cannot
be accepted as a basis for defining the technica

probl em Therefore, the above stated problemboils down
to the increase of the yield of useful oil products.

According to the appellant, the single exanple of
docunent (1), which yielded 71% wt of useful oils, and
t he working exanple 4 and 8 of the application under
appeal (Tables Il and Il1), which gave a yield of
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80.5% wt (see Appendix Afiled wth the statenent of
ground of appeal), shows that the stated problem has
been solved. As plausibly stated by the appellant in
the oral proceedings, the flow of the feedstock was

upward in the exanples of the application in suit.

However, in the conpared exanples different conditions
were applied, in particular as far as the presence of
steam the pressure conditions (atnospheric versus 5
bar gauge) and the residence tine (120 m nutes versus
38 mnutes) are concerned. It is, therefore, not
possible to ascribe the different results presented in
t he above Appendix A solely to the different flow

di rection.

Hence, no evi dence has been forwarded by the appel |l ant
in support of the contention that the technical problem
stated above in view of docunent (1) has been sol ved by
the features as set out in present Caiml.

Therefore, the board concludes that the technica
probl em actual |y sol ved by the clai ned process consists
in the |l ess anbitious task of providing a further
process for thermally converting a heavy, asphaltenes-
cont ai ni ng hydrocar bonaceous feedstock at high
conversion | evels whereby sludge formation is
effectively controll ed.

I nventive step

The question remaining to be answered is, therefore,
whether it was obvious in the light of the avail able
prior art to reverse the flow direction of the
feedstock in the thermal cracker in the process known
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fromdocunent (1) in order to arrive at such an
al ternative process.

Mai n Request

I n docunent (2) an overview is presented concerning the
vi sbreaker operation as one special application of the
thermal cracking process. Fromthe two options
avai |l abl e for visbreaking, one is the so-called soaker
cracking which is also applied in the exanples of the
application in suit and which conpri ses between furnace
and quench a soaker vessel designed to allow for a | ong
residence tinme for the feedstock and for a | ower
cracking tenperature (see page 4, point 3). In this
context, long residence tinme neans around 8 m nutes
(see Figure 2). As is set out under point 4 (pages 4
and 5) upflow operation is the nost favourable option

i n soaker cracking with regard to the size of the
vessel and the ease of operation. This is a clear
suggestion to the skilled person to apply this feature
in the process of citation (1).

The sane thermal cracking process with upward fl ow
conditions is also described in docunent (3) (see e.g.
page 2, lines 28 to 34). This docunent is also
concerned with maxi num conversi on and good stability of
the cracked residue, i.e. control of sludge formation
(see page 2, lines 19 to 25) which is attai ned by using
a residence tinme of 0.5 to 60 m nutes and upfl ow
conditions in the cracking zone and, thus, would have
further encouraged the skilled person to avail hinself
of the upward flow of the feedstock when | ooking for a
solution of the technical problem as defined.
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Relying on the results of the conparative exanple of
docunent (1), the appellant enphasi zed that a skilled
person woul d not have renounced the use of steamin the
process under consideration. The board cannot accept
this argunment. Apart fromthe fact that the absence of
steamis not a distinguishing feature (see above

point 4.2) the follow ng has to be noted:

The conparative exanpl e described in docunent (1) was
carried out wwth a residence tine of only 10 m nutes,
however at a high pressure (14.8 atn), relatively | ow
preheating tenperature (450°C) and w thout stripping
steam and it gave worse conversion results than the
wor ki ng exanpl e of docunent (1). Wth only 20% wt, the
conversion rate in this conparative exanple is, indeed,
much | ower than in the working exanple of docunent (1)
where a conversion of 55%w is achieved. Al so, the
total yield of useful products is nmuch worse. However,
the board notes that the different results cannot be
expl ained solely by the absence of steam when
considering the widely different working conditions
applied in respect of residence tine (10 m nutes versus
120 minutes), preheating tenperature (450°C versus
480°C) and pressure (14.8 atm versus atnospheric).
Considering nerely the different tenperatures applied,
the application in suit shows the sane trend concerni ng
the conversion rate: from T Table Il of the application
in suit it is evident that cracking Mddl e East short
residue at a coil outlet tenperature (preheating
tenperature) of 450°C on the one hand and 481°C on the
other - all other conditions being the sane - the
conversion rate increases from23. 7% wWm to 46.5%w. In
this context it is further noted that the skilled
person knows that a conversion deficit due to | ow
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tenperature can be conpensated by a | ong residence
time. Likew se, short residence tine can be offset by a
hi gher tenperature (see application in suit, page 5,
lines 6 to 13). Hence, those skilled in the art woul d
have recogni zed that the conditions used in the
conparative exanple of docunent (1) were, prima facie,
unf avourabl e for the conversion rate as far as the

sel ected |l ow tenperature in conbination with short
residence tinme is concerned and woul d have had no
reason to link the unfavourable results of the
conparative exanple solely to the absence of steam

For sake of conpl eteness, the board notes that docunent
(3) does not nention any application of steam
Moreover, from Figure 8 of docunent (2) it is known

t hat vapour cracking is applied in downfl ow operati on,
whereas it is mnimal in upflow operation. Hence, in
bot h, docunent (2) and (3), the upflow cracking is
carried out without the application of stripping steam
Therefore, any such restriction of the clainmed subject-
matter could not reverse the situation concerning

I nventive step

The appel lant further submtted that the process of
Caim1l was inventive since its deasphalting step was
not contenplated in the citations (2) and (3). The
board cannot accept this argunment, either. Docunent (2)
Is silent about any content of asphaltenes in the
feedstock, and the feed used in docunent (3) is lowin
asphaltenes (see Table |). Consequently, asphaltenes
not being a problem these docunents do not suggest any
deasphal ti ng of the heavy residue. However, once the
probl em of accunul ati on of asphaltenes in the residua
fraction arises - due to the feedstock used and the
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operational conditions applied in the cracking zone -
the skilled person would of course consider to
subsequently carry out a deasphalting step as is taught
i n docunent (1). Hence, the requirenent of a
deasphalting step after the thermal cracking would not
prevent the skilled person from considering the
teachi ng of docunents (2) and (3) as far as the
cracking step is concerned, the nore so as docunent (2)
i ndicates that crackability does not correlate with the
asphal tenes content of the feed (see page 9,

par agr aph 4).

The board concludes, therefore, that in the [ight of
this prior art there was an incentive for a skilled
person to nodify the process of docunent (1) with
respect to the flow direction in the thermal cracking
zone with the reasonabl e expectati on of achieving an
al ternative process, and thus, solving the above
technical problemin a way as now suggested in Claiml
whi ch, therefore, does not involve an inventive step
(Articles 52(1) and 56 EPC).

Auxi | i ary Request

Caim1l of the auxiliary request differs fromthat of
the main request only in that the initial cracking
tenperature or coil outlet tenperature, has been
specified to range from465°C to 510°C. It is,
therefore, plausible that this claimdoes not, contrary
to Cdaim1l of the main request, include overcracking or
coking with the | oss of useful oil products.

However, docunent (1) uses broadly the sane coil outlet
tenperature, i.e. initial cracking tenperature. It
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ranges from 450°C to 550°C (page 4, lines 1 to 4); the
only worki ng exanpl e uses 480°C, i.e. a tenperature
right in the mddle of the clained range.

As this feature cannot, as a consequence, be used as a
basis for inventive step, the sane considerations as
set out in points 4.3 and 4.4.1 above apply to the
subject-matter of Claim1l of the auxiliary request

whi ch, therefore, also | acks inventive step

O der

For these reasons it iIs decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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