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Summary of Facts and Subm ssi ons
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This appeal lies fromthe decision of the Exam ning
Division to refuse European patent application

No. 99 951 827.7, relating to a process for the
conversi on of heavy hydrocarbon.

In its decision, the Exam ning Division, found that the
cl ai med subject-matter conplied with the requirenents
of Article 84 EPC and was al so novel over the cited
prior art.

As regards inventive step, it found that

- t he notional skilled person would not have arrived
at the clainmed subject-matter on the basis of the
teaching of the cited prior art;

- however, there was no evidence that the clained
process sol ved the underlying technical problem
whi ch consisted in the provision of an alternative
nmet hod for the conversion of heavy hydrocarbons
into lighter liquid products by thermal cracking
t hereby bringi ng about a reduction of soot, coke
and gaseous products;

- the subject-matter of the independent
claimrelating to a device differed fromthe known
devices of the cited prior art only because of the
conmpul sory presence of extractors;

- the use of extractors would have been taken into
consi deration by the notional skilled person, if
necessary, for separating the resulting products;
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- therefore, the clained subject-matter | acked an

i nventive step.

L1l An appeal was filed against this decision.

The statenent of the grounds of appeal contained four
sets of clains - which no |onger included clains
directed to a device - and Cooley's affidavit, dated
7 February 2003, containing a discussion of the cited
prior art and an experinental report.

The Board inforned the Appellant in a comunication
dated 8 Cctober 2004 inter alia that the independent
clainms of the requests still pending before the Board
di d not appear to conply with the requirenents of
Article 84 EPC and in particular that they
characterized the operative conditions of the clained
process by the result to be achieved and did not appear
to identify clearly all the process steps essential for
obtaining the desired result; noreover, sone of the
dependent cl ai ns appeared not to be supported by the
application as originally filed and thus contravened
the requirements of Article 123(2) EPC.

I V. During the oral proceedings held before the Board on
26 Novenber 2004 the Appellant filed a new request
headed "Auxiliary Request |1V' consisting of one claim
to be considered as the only request, and handed out an
experinmental report headed "CPJ studies wth/wthout

injector".
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The sole claimof this request reads as foll ows:

"1. A process for the conversion of a | oad consisting
of high density high viscosity crudes, atnospheric
residues (Rat), residue under vacuum (RsV) or heavy
distillates into a liquid (gasoline, gas oil or another
fuel), said process conpri sing:

preheating the load to a tenperature at which no coking
occurs;

spraying the preheated |oad into an injector;
preheating steam at a tenperature of 600 to 800°C;
supplying the preheated steamto the injector at a
ratio of steamto carbon in the |oad of at least 0.7
and expandi ng the preheated steam adi abatically in the
injector to forma jet of sprayed |oad and steamt hat
does not cone into contact with any material wall of
the injector and the kinetic energy of the steam
becom ng transferred to the sprayed |load to cause the
heavy nolecules in the |oad to break, the energy
supplied to the | oad by preheating and the kinetic
energy of the jet being barely sufficient to initiate
breaki ng of the nolecules of the load into two to form
I ighter nolecules and thereby bring about said
conversion, the breakage being endotherm c and
consum ng said kinetic energy;

supplying the |oad and the steamfromthe injector
after the | oad has contacted the preheated steam direct
into a reactor that is enpty and without catalyst to
achi eve thernodynam c equilibrium the reactor being at
440 to 520°C and at 20 to 30 bar;

expandi ng the contents of the reactor to a | ower
pressur e;

suppl ying the expanded contents of the reactor directly

into at | east one extractor."
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The Appel lant subm tted during oral proceedings inter
alia that

- the sole claimof the anmended request conplied
with the requirenents of Articles 84 and 123(2)
EPC;

- t he nost reasonable starting point for the
eval uati on of inventive step was a known therma
cracki ng process carried out in a Coker (as
menti oned on page 2, lines 33 to 34 of the
description) which brought about the conversion of
heavy hydrocarbons into lighter |iquid products
while "rejecting" coke;

- t he techni cal problem underlying the clained
i nvention had thus to be seen as the provision of
an alternative nethod for the conversion of heavy
hydrocarbons into lighter liquid products by
t hermal cracking, thereby bringing about the
reducti on of coke and gaseous products;

- this probl em had been sol ved by nmeans of the

cl aimed nmethod as shown in Cooley's affidavit
filed with the statenent of the grounds of appeal
and in the experinmental report headed "CPJ studies
wi th/wi thout injector” handed out during the oral
proceedi ngs before the Board,;
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- since the state of the art did not suggest to
sel ect the specific process steps of the clained
nmethod in order to solve such a technical problem
the clai ned subject-matter involved an inventive

st ep.

\Y/ The Appel |l ant requests that the decision under appeal
be set aside and that a patent be granted on the basis
of the sole claimaccording to the request submtted at
t he oral proceedings.

Reasons for the Deci sion

1. The Board is satisfied that the sole claimof the
Auxiliary Request 1V, which is the only request |eft
pendi ng before the Board, neets the requirenents of
Article 84 since its wording is clear and defines the
clainmed invention by nmeans of technical features

supported by the description.

The Board is also satisfied that, taking into

consi deration the teaching of the application as
originally filed as a whole, the wording of the claim
consists in a conbination of features which can be
considered to be applicable to the treatnent of all the
starting materials enconpassed by the claim

Support for these features can be found in particular
on page 1, lines 9 to 10 and 15 to 16 in conbination
with page 4, lines 18 to 19; page 3, lines 14 to 16;
page 4, line 25; page 5, lines 17 to 22, 26 to 27 and
32; page 6, lines 5 and 17 to 18; page 12, lines 8 to
10 and 34 to 39; page 16, lines 47 to 48; page 17,
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lines 1 to 2; page 18, lines 4 to 6; page 20, lines 5
and 17; page 22, lines 24 to 25 in conbination with
page 24, lines 4 to 6 and 36; page 28, lines 30 to 32;
page 29, lines 2 to 17 and 25; page 31, lines 12 to 16,
25 to 26, 30 to 31 and 34 to 40 in conbination with
page 32, lines 23 to 24; page 32, lines 4 to 8, 10 to
12 and 14 to 17 in conbination with lines 23 to 26;
page 46, lines 2 to 5; clains 1, 5, 6, 13, 15 and 23
(all references being based onto the published PCT
specification WO 00/ 23540 corresponding to the present
Eur opean patent application).

The Board finds thus that this claimconplies with the
requirenments of Article 123(2) EPC.

| nventive Step

The present application and, in particular, the
subject-matter of the sole claim relates to a process
for the conversion of a |load consisting of high density
hi gh viscosity crudes, atnospheric residues (Rat),

resi due under vacuum (RsV) or heavy distillates into a
liquid (gasoline, gas oil or another fuel) w thout the
use of catalysts, a so-called CPJ process (see page 1
lines 9 to 11; page 3, lines 14 to 15; page 4, lines 18
to 19; page 5, line 26).

As explained in the present application, known
processes for the conversion of the above nentioned

mat erials by catal ytic cracking such as the FCC process
required the regeneration of spent catalysts and led to
the formation of a significant quantity of gas;

nor eover, known thermal cracking processes (i.e.

processes not involving the use of a catalyst) like the
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VI SBREAKI NG, the COKI NG or the FLEXOCOKI NG processes,
led either to insufficient conversion or to significant

production of coke (page 1, line 20 to page 3, line 10).

2.2 As nmentioned in the decision of the first instance none
of the cited docunents was considered as a suitable
starting point for the evaluation of inventive step
(see page 4 of the appeal ed deci sion).

The Board, in agreenent with the Appellant, considers
therefore that the nost reasonable starting point for
the evaluation of inventive step has to be considered a
known thermal cracking process currently used at the
priority date of the present application for the sane
type of conversion achieved by the process of the
present application. As suggested by the Appell ant
during oral proceedi ngs the COKI NG process, nentioned
on page 2, lines 33 to 34 of the description, is such a
process since it leads to the conversion of heavy
hydrocarbons into |ighter gasoline, gas oil or other
fuel liquid products.

The Board thus takes this known process as the nost
reasonabl e starting point for the evaluation of
inventive step of the clainmed subject-matter.

2.3 The process of the present application differs from
this known process inter alia insofar as, before
feedi ng the hydrocarbon | oad and steamto the enpty
reactor, steam and the preheated hydrocarbon |oad are
supplied into an injector under such specific operative
conditions that the energy supplied to the |oad by
preheating and the kinetic energy of the steamjet is
barely sufficient to initiate breaking of the nolecul es
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of the load into two to formlighter nolecul es and
t hereby bring about said conversion, the breakage being
endot herm ¢ and consumi ng said kinetic energy.

The Appel l ant has defined the technical problem
underlying the present invention during oral
proceedi ngs as the provision of an alternative nethod
for the conversion of heavy hydrocarbons into |ighter
liquid fuel products by thermal cracking which brings
about a reduction of coke and gaseous products fornmed
during the process.

The Board agrees with this definition of the technical
probl em and has no doubts, in the light of the
experinmental evidence submtted by the Appellant, e.g.
M Cooley's affidavit and the experinental report
headed "CPJ studies with/w thout injector" (see
especially the first left columm), that the clained
process |l eads to the production of only an

i nsignificant amount of |ight gaseous products such as
hydrogen and net hane and, contrary to the known COKI NG

process, to a very mnor formation of coke.

The Board is thus satisfied that the clai ned process
sol ves the above nentioned technical problem

It is the established jurisprudence of the Boards of
appeal of the EPO that, in order to guarantee an

obj ective evaluation of the inventiveness of a clained
subj ect-matter, the so-called "probl emsol ution”
approach shoul d be adopted and if, exceptionally, a
different one is chosen, a reasoning should be given
for departing fromthis generally approved approach
(see Case Law of the Boards of Appeal of the EPO, 4'"
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edition, 2001, I.D.2, pages 101 and 102 as well as
T 967/ 97, unpublished in Q EPO, points 3 and 3.1 to
3.3 of the reasons for the decision).

As al ready acknow edged by the Exami ning Division in
its decision the cited prior art did not contain any
poi nter that woul d have notivated the notional skilled
person to select the specific process steps of the

cl ai med process (see the passage bridgi ng pages 4 and
5).

However, the Exam ning Division, wthout identifying

the starting point for the evaluation of inventive step,
concl uded that the clainmed process did not appear to
solve the technical problemidentified in the
application and thus | acked an inventive step (see

page 2 of the mnutes of the oral proceedings held on

23 Septenber 2002 and page 5 of the witten decision).

The Board finds thus that in the present case the
Exam ni ng Division, not applying the "problemsolution”
approach, should have at |east indicated the reasons
for departing fromit.

Mor eover, according to the established jurisprudence of
t he Boards of Appeal of the EPO even though the
presence of a technical advantage may serve as a basis
for defining a technical problemin an objective manner
and therefore may be an indication of the presence of

i nventiveness, its absence is not sufficient for
deciding that a clainmed subject-matter |acks inventive
step. This situation may rather request the

i nvestigation of the technical problem and,
subsequently, the determ nation of the so-called
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"obj ective" technical problem (see e.g. T 495/91
unpublished in Q) EPO, point 4.2 of the reasons for the
decision). This could be, for exanple, the finding of
an alternative solution to a technical problem already
sol ved according to the state of the art. An invention
in fact may also lie in the provision of an alternative
process which brings about conparable results to a
known process chosen as the starting point for the

eval uation of inventive step (see T 92/92, point 4.5 of
the reasons for the decision and point T 588/93,

point 6.1 of the reasons for the decision, both
unpublished in Q3 EPO).

Therefore, the Board finds the notivation of the
Exam ning Division that the clainmed nmethod | acked an

i nventive step erroneous.

On the contrary, since the prior art did not contain
any pointer that would have notivated the noti onal
skilled person to nodify a known COKI NG process by
selecting the specific process steps of the above
nmentioned sole claimin order to solve the underlying
techni cal problem the clainmed subject-matter is to be

consi dered as involving an inventive step.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent with the claimaccording to the
request submtted at the oral proceedings and the

description and figures to be adapted thereto as
necessary.

The Regi strar: The Chai r man:

G Rauh P. Krasa
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