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Summary of Facts and Subm ssions

Eur opean patent No. 1 373 687, granted on application
No. 02702663.2, was revoked by the opposition division
by deci si on announced during the oral proceedi ngs on

2 April 2009 and posted on 29 April 20009.

Caim1l as granted reads as foll ows:

"An integrated air separation and power generation
process, conprising the steps of:

a) introducing an G/ N, source (24) to an air separation
unit;

b) separating the O/ N, source (24) into at |east an Q-
enri ched gaseous stream (28) and an N,-enriched gaseous
stream (36);

c) introducing at least a portion of the O-enriched
gaseous stream (28), having a pressure of at |east

about 3 bars (300 kPa), and fuel (14) to a conbustor
(12) to produce a conbustion m xture;

d) burning the conbustion m xture to produce at |east a
flue gas (18);

e) injecting steam (16) into the conbustor (12) before,
during and/or after the conbustion m xture burning step,
to produce a nodified conbustion mxture of at | east
steam and fl ue gas;

f) generating power by introducing the nodified
conmbustion m xture exiting the conmbustor into a first
power generating nmeans (32);

g) heating at |east a portion of the Ny,-enriched gaseous
stream (36), having a pressure of at |east 3 bars (300
kPa); and

h) generating power by introducing the heated N-

enri ched gaseous stream (36) into a second power

generating nmeans (42), wherein the Ny,-enriched gaseous
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stream (36) is heated in a heat exchanger (38) using
residual heat fromthe flue gas-steam (FG S) stream

exiting the first power generating nmeans (32)."

The deci sion of the opposition division was based on
the finding that the subject-matter of claim1l was
novel over the disclosure in

D1 US-A-6 148 602,

whi ch did not include steps c), g) and h). However, the
subject-matter of claim1 did not involve an inventive
step when starting fromDl and taking into account the
general know edge of the skilled person and the

t eachi ng of

D4 EP- A-1 058 074.

On 16 June 2009, the appellant (patent proprietor)
filed a notice of appeal against this decision and paid
the appeal fee. In the statenent of grounds of appeal,
which was filed on 10 August 2009, the appell ant
requested the decision of the opposition division to be
set aside and that the patent be maintained as granted.

Addi tionally, oral proceedi ngs were requested.

Wth letter of 21 January 2010, the respondent
request ed dism ssal of the appeal and filed a nunber of

further docunents.

In a communi cati on annexed to the sunmons to ora
proceedi ngs according to Article 15(1) of the Rul es of
Procedure of the Boards of Appeal dated 8 February 2010,
the Board expressed the prelimnary opinion that it
generally concurred with the objections specified in

t he deci si on under appeal .
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In reply to this conmuni cation, the appellant filed
with letter of 26 May 2010 an auxiliary request,

wi t hdrew the request for oral proceedings, and
announced that he would not participate in the oral

proceedi ngs.

Caim1l of the auxiliary request differs fromclaim1
as granted in that in features c) and g) the wording
"at | east a portion of" has been del eted.

Oral proceedings were held on 8 July 2010 in the
absence of the appellant.

The respondent (opponent) requested that the appeal be
di sm ssed.

In support of his requests the appellant essentially

relied upon the followi ng witten subm ssions:

In D1 water was introduced into the conbustor. Such
water injection did not correspond to clained feature e)
concerning steaminjection into the conbustor

Therefore, the process according to claim1 differed
fromthe disclosure of D1 in four characteristics and

not only in three such as concl uded by the opposition

di vi si on.

The problemto be solved was to i nprove the process

disclosed in DL with regard to the energetic efficacy.

The four distinguishing features, correspondi ng
essentially to features c), e), g) and h) in claiml,
shoul d not be considered in isolation but in

conbi nati on because their inpact on the consunption of
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energy was the consequence of a functional interaction
of these features. In particular the synergistic effect
of features g) and e) and the antagonistic effect of

features c) and g) as concerns the pressure of at |east

3 bar was nowhere disclosed or suggested.

The skilled person would not consider D4 in conbination
with D1 because D4 was not concerned wi th conbustion
mai nl y usi ng oxygen. However, when taking D4 into
account, it disclosed the possibility to provide step Q)
as regards the heating of the nitrogen but not in
conbination with step e) and it did not at all disclose
the conbination with the pressures specified in e) and
g). Therefore, as regards the process clained, the
skilled person would at | east not have extended the
process known from Dl by the steps c), e) et Q).

The subject-matter of claiml of the auxiliary request
stated nore precisely that all the N,- and OG-enriched
gaseous streans were concerned and hence, the
correspondi ng objection according to which in claim1
of the main request only a portion of the Q- and N-
enri ched gaseous streans had to have the cl ai ned
pressure as set out in the annex to summons by the

Board was addressed.

The respondent essentially argued as foll ows:

The appel |l ant contested the presence of the feature of
steaminjection in Dl but stated that irrespective of
whet her steam or water was introduced into the
conbustor, the intended use was the sane, nanely, to

i nfl uence the tenperature of the flue gas before entry
into the turbine. The injection of steamrepresented an
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i njection of water, which was evident in that the
subject-matter of claiml1 referred to such an injection
taki ng place before, during and/or after the conbustion
m xture burning step. The prevailing tenperatures at
these steps imedi ately vaporized water, which was al so
acknow edged by the appellant. Mreover, no anount of
wat er injection was specified in the claimof the
patent in suit. Accordingly, Dl anticipated this part
of the clainmed process. The analysis of the features
absent in Dl perfornmed by the opposition division was

correct.

Consi dering the problemof increased efficiency, itself
an obvi ous goal for any energy production plant, the

di stinguishing features did not result in any

conbi natory effect. Furthernore it was plainly obvious
to the skilled person that both flue gas and nitrogen
gas shoul d have a pressure substantially higher than

at nospheric pressure. O herwi se no expansi on was
possible in the turbine. Using residual heat to heat up
the nitrogen before expansi on was shown by D4 and was a
neasure well known to the skilled person when trying to
increase further the efficiency of an energy producing

pl ant. Accordingly, no inventive step was invol ved.

The subject-matter of claiml of the auxiliary request
i ncluded the sane features as di scussed above.

Accordi ngly, the sane argunents applied.

Reasons for the Decision

1

The appeal is adm ssible.
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I nventive step

Dl represents the closest prior art. It discloses a
process wherein an oxygen-enriched gas streamfrom an
air separation unit is used in a conbustor. The
features either distinguishing claiml over D1 or

di sputed in this respect are the foll ow ng:

(a) the pressure of the O-enriched gaseous stream
being at | east about 3 bars (feature c) of
claim1l);

(b) the pressure of the Ny,-enriched gaseous stream of
at | east about 3 bars (feature g) of claiml);

(c) the Ny-enriched gaseous streamis heated in a heat
exchanger using residual heat fromthe flue gas-
steam streamexiting the first power generating
nmeans (feature h) of claim1l); and

(d) vapour is injected into the conbustor before,
during and/or after the conmbustion m xture burning

step (feature e) of claim1l).

In order to define the problemto be solved, the
techni cal effect of these features distinguishing the
cl ai med subject-matter fromthe closest prior art have

to be consi dered.

Features (a) and (b) concern the m ninum pressure ratio
before entry into the respective turbines. It bel ongs
to the comon know edge of the skilled person that

hi gher pressure ratios inprove efficiency. Feature (c)

I s anot her neasure inproving efficiency by using
residual heat to warmup the nitrogen before its entry
into the turbine. The steamintroduction increases the
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power generated in the gas turbine by reducing the gas
turbine inlet tenperature and by increasing the nmass
flow rate through the gas turbine (see [0054] in the
patent in suit). Al though these features have a
functional interaction in the clainmed process, the
Board sees no evidence of the alleged synergy provided
by the conbi nation of the distinguishing features and
therefore for the reasons explained in the decision
under appeal the Board agrees with the opposition

di vision that each feature has to be exam ned for

i nventiveness i ndependently of the others (paragraph
4.1 of the decision under appeal).

In order to assess inventive step of features (a) and
(b) above, which are concerned with the pressure of the
gaseous streans in the context of generally inproving
efficiency, the problemto be solved by these features
is to define a range/lower threshold for the pressure

of the gaseous streans to be used.

It is disclosed in D1 - although no specific pressure
for the gaseous streamis defined therein - that at

| east a certain pressure has to be applied in order to
obtain a m ni mum process efficiency when a gas turbine
is used. This is disclosed with regard to the oxygen
stream which is conpressed in the conpressor before it
is passed to the conmbustor (col. 4, lines 31 - 34) and
t hus conbustion takes place at a higher pressure than

at nospheri c pressure.

No particular advantage is disclosed for the clained

| ower threshold of the pressure of at |east 3 bars of
either Q- or N,-enriched gaseous streans. Wth regard
to the general object of the invention concerning
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i ncreased process efficiency, and when i ncl udi ng basic
t her nodynam ¢ consi derations, the skilled person woul d
i nevitably apply higher pressure ratios since it is
common ground for the skilled person that the higher
the gas turbine entry pressure of the respective gas
streans before heating-up, the higher the efficiency
when they are expanded through their respective

t ur bi nes.

Hence, the skilled person trying to inprove the
efficiency of the process would know t hat hi gher
pressure ratios and thus elevated turbine entry
pressures are nore efficient and would apply them
Accordingly, the introduced features a) and b) cannot
contribute an inventive step (Article 56 EPC).

Concerning feature (c) referring to the Ny-enriched
gaseous stream being heated in a heat exchanger using
resi dual heat fromthe flue gas-steam streamexiting
the first power generating nmeans, D1 can consistently
be the starting point for the assessnent of inventive
step as it already indicates that the nitrogen-enriched

gaseous stream can be used for energy recovery.

In order to assess inventive step of feature (c), and
again in view of the general issue inproving efficiency,
the objective problemto be solved by this feature is
that of increasing the power output efficiency of the
process. In this respect the skilled person knows from
basi ¢ thernodynam c consi derations that increasing the
tenperature of the nitrogen before expansion increases

t he power obtai nable from said expansion, thus |eading
to higher overall process efficiency.
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Addi tionally, D4 suggests heating nitrogen froman air
separation unit in a heat exchanger in order to raise
its tenperature prior to its expansion. Any heat source
can be used for such purpose, and D4 directly refers to
the possibility of the hot exhaust gas fromthe
conbustion being submtted to a heat exchanger
Accordingly, the skilled person is directed to such
further inprovenent of the efficiency by the teaching
of D4. Therefore feature (c) does not add any inventive
measure either to the systemdisclosed in D1 (Article
56 EPC).

Dl refers in colum 2, lines 19 to 33 and lines 60 to
63 to the addition of water to the conmbustor. The
advant ages of a reduced mexi num tenperature within the
conbustor are reported. Mireover, the water which is
directed to the conbustor could be separated fromthe
turbi ne exhaust stream recycled and additionally re-
pressurized prior to being introduced into the
conmbustor. In the alternative, spraying of a stream of
water into the conbustible gas is suggested before the
filtering step in order to reduce the tenperature of
the conbustible gas. This teaching effectively
corresponds to injecting steaminto the conbustor
before, during and/or after the conbustion m xture
burni ng step and the added water nodifies the
conposition of the flue gas. Since the effects of
injecting steamor water are substantially the sane, no
inventive nmerit can be seen in the alternative of

I njecting steaminstead of water.
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First auxiliary request

Claim1 differs fromclaim1l as granted in that the
feature concerning the Q- and N»-enriched gaseous
streans no longer refers to "at |east a portion of"
t hese streans.

However, neither D1 nor D4 refers to any gaseous
streans used only partially. Therefore, the

consi derations set out above for the main request apply
and the subject-matter of this claim1l does not involve

an inventive step either.

For these reasons it Is decided that:

The appeal is dism ssed.

The Regi strar The Chairman

M Patin P. Alting van CGeusau



