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Summary of Facts and Subm ssi ons

1957.D

The appeal contests the Interlocutory decision of the
OQpposition division, dated 22 January 2001 and issued
in witing on 22 February 2001, maintaining the

Eur opean patent 0 672 878 in anended form The anended
i ndependent clains 1 and 5 found to neet the
requirenents of the EPC, in particular of Articles 52,
54 and 56 EPC referred to in the opposition, read as
foll ows:

"1. A nethod of separating air, conprising the steps of
cooling a first conpressed air streamto a tenperature
suitable for its separation by rectification,
separating nitrogen fromthe cooled first air streamin
a higher pressure rectification colum into which the
cooled first air streamis introduced bel ow al l

I i qui d-vapour mass exchange devi ces | ocated therein,
enploying directly or indirectly a stream of
oxygen-enriched liquid air withdrawn fromthe higher
pressure colum as a feed streamto a | ower pressure
rectification colum, wthdrawng a liquid streamfrom
an internedi ate mass exchange regi on of the higher
pressure rectification colum and introducing the
liquid streaminto the | ower pressure rectification
colum as a further feed stream separating the said
feed streans into nitrogen and oxygen in the | ower
pressure rectification colum, w thdraw ng oxygen and
ni trogen products fromthe | ower pressure rectification
colum and enploying themto cool incomng air for
separation by indirect heat exchange therewth,
collecting a liquid nitrogen product froma stream of
liquid nitrogen flowng to the | ower pressure
rectification colum, separating an argon product in a
further rectification colum froman argon-enriched
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oxygen stream w t hdrawn fromthe | ower pressure
rectification colum, cooling a second conpressed air
stream expanding the cool ed second air streamin a
first expansion turbine, introducing the resulting
expanded second air streaminto the | ower pressure
rectification colum, cooling a third conpressed air
stream expanding the cooled third air streamin a
second expansi on turbine, introducing the resulting
expanded third air streaminto the higher pressure
rectification colum, and expanding a conpressed fourth
air streamin a third expansion turbine which has an
outl et tenperature above that of each the first and
second turbines, further cooling the resulting expanded
fourth air stream and introducing the further cool ed
fourth air streaminto one or both of the higher
pressure and | ower pressure rectification colums."”

"5. Apparatus for separating air conprising a nmain heat
exchanger for cooling a first conpressed air streamto
a tenperature suitable for its separation by
rectification; a higher pressure rectification colum
for separating nitrogen fromthe cooled first air
stream having an inlet for the first air stream/| ocated
bel ow al | 1iqui d-vapour mass exchange devices therein;
a lower pressure rectification colum for separating
into nitrogen and oxygen a feed streamforned directly
or indirectly fromoxygen-enriched liquid air w thdrawn
in use fromthe higher pressure colum; neans for the
wi thdrawal of a liquid streamfrom an internedi ate nass
exchange regi on of the higher pressure colum, said

wi t hdrawal neans conmunicating with the | ower pressure
rectification colum; neans for w thdraw ng oxygen and
ni trogen products fromthe | ower pressure rectification
colum and for returning themthrough the main heat
exchanger countercurrently to the incomng air; neans
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for collecting a liquid nitrogen product froma stream
of liquid nitrogen flowing to the | ower pressure
rectification colum; a further rectification colum
for separating an argon product from an argon-enriched
oxygen streamw t hdrawn in operation fromthe | ower
pressure rectification colum; a first expansion
turbine for expandi ng a cool ed, second conpressed air
stream having an outl et comunicating with the | ower
pressure rectification colum; a second expansi on
turbine for expanding a cooled, third conpressed air
stream having an outl et comunicating wth the higher
pressure rectification colum; and a third expansion
turbine for expanding a fourth air stream having an
outl et conmmunicating via air cooling neans with one or
both of the higher pressure and | ower pressure
rectification colums."”

1. The notice of appeal was filed by the Qpponent
(hereinafter denoted Appellant) on 19 April 2001. The
appeal fee was |ikewi se paid on 19 April 2001 and a
statenent of the grounds of appeal was submtted on
2 July 2001.
In addition to the evidence
(D1): EP-A-0 576 314 and

(D2): EP-A-0 454 327

considered in the decision under appeal the Appell ant
makes reference to the follow ng further docunents:

(D3): EP-A-0 580 348

(D4): EP-A-0 542 539
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(D5): GB-A-1 520 103

(D6) : R E Latimer, "Distillation of Air", Chem cal
Engi neering Progress Vol. 63 No. 2, February
1967, pages 35, 36,42

In response to a conmmuni cation issued by the Board as
an annex to the sunmons to Oral proceedings the
Respondent subm tted on 18 June 2002 an auxiliary
request conprising a new set of clains with a single

i ndependent claim 1l corresponding to a conbinati on of
clainms 1 and 2 of the main request and new description
pages 2 to 6. The Appellant stated that he woul d not
attend the Oral proceedings.

Oral proceedings were held on 18 July 2002 in the
absence of the Appellant.

The Appellant requested in witing that the decision
under appeal be set aside and the patent be revoked.

The Respondent requested that the appeal be dism ssed
(rmain request) and, as an auxiliary request, that the
deci si on under appeal be set aside and that the patent
be mai ntained on the basis of anended clains 1 to 3
filed on 18 June 2002.

The essential argunents of the parties can be
summari zed as foll ows:

Appel | ant :

The amended clainms 1 and 5 of the patent as maintained
did not neet the requirenments of Article 123(2) EPC
because the feature concerning the introduction or
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inlet, respectively, of the first air stream bel ow all

I i qui d-vapour mass exchange devices in the higher
pressure rectification colum was taken out of context
fromthe original application which described the

i ntroduction of a gaseous first air streamat the
bottom of the high pressure colum after conpression to
the pressure prevailing therein.

The subject-matter of clains 1 and 5 was known from
docunent (Dl1l) disclosing a simlar process and
apparatus with the sane four conpressed air streans and
t hree expansi on turbines, whereby the inlet of the
first feed air streamto the higher pressure colum was
not specified and could well be below all [Iiquid-vapour
mass exchange devices. If this was seen as a difference
it was obvious in view of docunents (D3), (D4), (D5)
and (D6) all showing the introduction of feed air, in
the case of (D5) and (D6) of liquid and gaseous feed
air, at the bottom of the high pressure colum. As a
consequence of enploying, in D1, a single nmain
conpressor in order to reduce investnent costs, the
first air streamwas conpressed to a higher pressure
and liquefied in the main heat exchanger, whereby it
had to be introduced at a higher |evel of the higher
pressure colum than a gaseous stream A staged
conpression as in the patent led to a | ower pressure of
the first stream resulting in a gasous stream which
had to be introduced at the bottom Starting from (D2),
a desired production of liquids would require a further
expansion turbine to generate the required
refrigeration, and the shortage of liquid reflux in the
| ow pressure colum would have to be conpensated by a
l[iquid streamw thdrawn fromthe high pressure col umm
and passed into the | ow pressure col um.
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Respondent :

As stated in the decision under appeal, the added
feature was disclosed in the final paragraph of page 6
of the original application without any link to further
conditions such as a particul ar conpression of the
first air stream

The subject-matter of clainms 1 and 5 was novel because
(D1) showed the introduction of the first air stream
(22) at an internediate |evel of the higher pressure
colum. This was necessary because the first air stream
was a |liquid stream which would pass to the | ower
pressure colum, rather than being separated in the

hi gher pressure colum, if introduced at the bottom
Further differences concerned the "second” air stream
which, in (Dl), canme from turboexpander (7) and,
therefore, was an expanded streamrather than a
conpressed streamas in the patent, and the
introduction of only part of the "fourth" air stream

| eavi ng expander (7) into the higher pressure colum
of (D1).

As to inventive step, the introduction of a feed air
stream at the bottom was known from (D3) to (D6) only
for either a gaseous air streamto be separated in the
hi gh pressure colum or for a liquid streamto be
passed to the | ower pressure columm. The separation in
t he high pressure columm descri bed on page 2, lines 105
to 110, of (D5) concerned the gaseous portion of the

i nput only. Thus, the prior art did not provide a
suggestion to introduce the liquid first feed air
stream (22) of (Dl1) at the bottom of the high pressure
colum for separation therein. Further, such a
nodi fi cati on woul d add to the thernmodynam c
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inefficiency of the process which was unwanted in a
conpl ex process as shown in (Dl). A nodification of
this process to avoid |iquefaction of the first feed
air stream woul d be possible but require further
changes to adjust the process, in particular to
generate the required refrigeration. Moreover,
substituting a conpressed air streamfor the expanded
second air stream of (Dl) avoided the high pressures
involved in the two consecutive expansions in

turbines (7) and (30) of (D1). A skilled person would
nei t her consider (D2) as being an appropriate starting
poi nt nor conbine it with (Dl1) because it related to a
different refrigeration systemwhich was not concerned
with the production of liquid products and, therefore,
did not require further nmeans for generating
refrigeration such as a third turbine, or additional
reflux streans taken fromthe higher pressure colum
and introduced into the | ower pressure colum.

Reason for the Deci sion

1957.D

The appeal neets the requirenents of Articles 106 to
108 EPC and of Rules 1(1) and 64 EPC and is, therefore,
adm ssi bl e.

Mai n request: amendnents

The feature concerning the introduction of the
conpressed first air streaminto the higher pressure
rectification colum below all [|iquid-vapour mass
exchange devices therein, i.e. at the bottomof this
colum, was added to clains 1 and 5 of the main request
by an anendnent nade in the procedure before the
Qpposition division. This feature was taken fromthe
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description of the original application in the final

par agr aph of page 6. This part of the original
application nakes no reference to the pressure of the
first air streamor to its state after cooling. Thus,

t he Board cannot follow the argunent of the Appell ant
that this feature was taken out of context fromthe
original application and that the clainms were not
supported unless it was additionally specified that the
first air streamwas conpressed to the pressure of the
hi gher pressure rectification colum and that it was in
gaseous state. It is noted, however, that the latter
feature is inplicit, as will be set out belowin
section 4.1.

Since the added feature also limts the scope of the
patent to that particular introduction point of the
first air streaminto the higher pressure rectification
colum, the anended clains are considered to neet the
requi renents of Articles 123(2) and (3) EPC.

Novelty of the mmin request

The process depicted in Figures 1 and 4 of (Dl)

exhi bits a nunber of cooled air streans fed to the

hi gher and | ower pressure colums (hereinafter denoted
HP col um and LP colum) which, in the | anguage of
claims 1 and 5 of the patent in suit, can be identified
as follows:

- a first air stream conpressed in conpressor (3)
and passing, w thout further conpression in
booster conpressors (4,5) or expansion in
t ur boexpanders (7,8), through the nain heat
exchanger (2) into the HP colum (12);
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- athird air streamwhich is, in the enbodi nent of
figure 1, further conpressed in booster
conpressors (4,5), cooled in the mai n heat
exchanger (2) and expanded in turboexpander (8)
bef ore being introduced into the HP colum (12),
and, in the enbodi ment of Figure 4, branched off
fromthe first air streamin the main heat
exchanger, expanded in turboexpander (8) and
i ntroduced into the HP col umm;

- a fourth air streamwhich is, in the enbodi nent of
Figure 1, branched off fromthe first air stream
in the main heat exchanger (2), expanded in
t urboexpander (7), further cooled in the main heat
exchanger and conmbined with the third air stream
after expansion thereof in turboexpander (8), and,
in the enbodi ment of Figure 4, further conpressed
i n booster conpressors (4,5), cooled in the main
heat exchanger (2), expanded in turboexpander (7),
further cooled in the main heat exchanger (2) and
conbined with the first air stream and

- a second air streamwhich is branched off fromthe
fourth air stream after expansion thereof in
t ur boexpander (7), expanded in turboexpander (30)
and introduced into the LP colum (13).

In both enbodi ments of (Dl1) the first air streamis
liquefied in the main heat exchanger (see colum 4,
lines 40 to 46) and introduced, after expansion in a
throttle valve, into the HP columm. As pointed out in

t he deci sion under appeal on page 4, the expansion wl|
produce sonme flash gas but will not substantially
change the liquid state of the first air stream The
poi nt of introduction is shown in Figures 1 and 4 to be
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separate fromthe introduction of the gaseous third
stream and at a higher |evel of the HP colum. This
wi |l be understood by a skilled person know ng the

di fferent conposition curves of the |iquid and vapour
along the colum in the sense that sone |iquid-vapour
mass exchange devi ces are provi ded between the inlets
of the first and third air streans. Hence, the

di sclosure of (Dl) is limted to the introduction of
the first air stream above sone |iquid-vapour mass
exchange devices in the HP colum, rather than at the
bottom t hereof. The argunment of the Appellant that the
introduction could "well"™ be at the bottomis
irrelevant for the assessnent of novelty because any
consi derations of circunstances under which the first
stream could al so be introduced at the bottom have no
basis in the disclosure of (D1).

O her differences between the subject-matter of

claims 1 and 5 and the disclosure of (Dl1) cannot be
found. The first to fourth air streans are al
pressurized streans derived fromconpressions in
conpressor (3) and booster conpressors (4,5) and,

t hereby, qualify as "conpressed” air streanms. This is
di sputed by the Respondent with regard to the second
air streamarguing that this streamis derived fromthe
fourth stream after expansion thereof and is,

t herefore, an expanded rather than a conpressed stream
The Board cannot follow this argunment because the term
"conpressed stream' is usually understood to include
any pressurized streamirrespective of whether or not

it was subject to further changes of state, such as a
purification or a partial expansion, after conpression
t hereof . Moreover, the patent provides no support for a
narrower interpretation of the term "conpressed
streanf. The passage on page 2, lines 42 to 44,
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referred to by the Respondent cannot be taken as such a
basi s because it relates to the expansion of a feed air
streamto the pressure of the HP colum, whereas the
second air streamis expanded to the pressure of the LP
colum. The further argunent of the Respondent
concerning the partial introduction of the fourth air
streaminto the HP colum of (Dl) is |likew se unable to
di stinguish the subject-matter of clains 1 and 5 which
only calls for the introduction of the fourth stream
into one or both of the columms, which includes feeding
one part of the fourth streaminto the HP colum and
anot her part into the LP colum, as in (D1).

The other available prior art (D2) to (D6) does not

di scl ose a nethod and apparatus as defined in clainms 1
and 5, respectively, either. Since this was never

di sputed during the opposition and appeal proceedings
there is no need for further detailed substantiation of
this matter.

Consequently, the subject-matter of clains 1 and 5 is
considered to be new

| nventive step of the main request

There is no dispute that docunment (Dl), disclosing a
cryogeni c air separation process and apparatus with the
production of argon and |liquid products and the
generation of refrigeration by expandi ng various feed
air streanms without recycle, represents the nost
pertinent prior art. It was set out above in connection
with the assessnent of novelty that the subject-matter
of clainms 1 and 5 differs fromthe process and
apparatus disclosed in (D1) only in that the cool ed
first air streamis introduced into the HP col utm bel ow
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all liquid-vapour mass exchange devi ces | ocated
therein, i.e. at the bottomof the HP colum. This
feature cannot, however, be taken in isolation. In
fact, any liquid streamintroduced at the bottom of the
HP colum would m x with the descending |iquid and, due
to the absence of a sunp reboiler in the HP col um,
pass to the | ow pressure columm for separation

Clainms 1 and 5, however, specify that nitrogen is
separated fromthe cooled first air streamin the HP
colum. This can only be achieved if the cooled first
air streamis introduced at the bottom of the HP col um
i n gaseous state, whereby it rises up through the HP
columm in heat and mass exchange with descending liquid
for separation.

Thus, it will have to be determ ned whether it was
obvious to nodify the process and apparatus di scl osed
in (Dl) in such a manner that the cooled first air
streamis introduced in gaseous state at the bottom of
t he HP col um.

4.2 The Appellant argues that in (D1) |iquefaction of the
first streamwas caused by the conpression of the air
to a high pressure P1 in a single nmain conpressor and
that a staged conpression as in the patent would | eave
the first streamat a |ower pressure, resulting in a
gasous phase which could be introduced at the bottom of
the HP colum. This argunment for obviousness in view of
(D1) al one does not take into due account that, as
shown in the heating and cooling curves depicted in
Figure 2 of (Dl1) and in particular by the close match
of the curves at steps A and | for evaporation of
pressuri zed oxygen and condensation of the cooled first
air stream respectively, the process of (Dl) requires
t he condensation of the first air streamin order to

1957.D Y A
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produce oxygen at el evated pressure. Thus, the
conpression of the first air streamwas deliberately
chosen to enabl e the evaporation of the pressurized
oxygen, rather than dictated by considerations of
reduci ng the investnment costs by enploying a single
conpressor, and cannot be nodified wthout putting at
ri sk the production of pressurized gaseous oxygen in
(D1).

Hence, the Board concurs with the conclusion drawn in
point 6.3 of the decision under appeal that (Dl1) al one
cannot render obvious the subject-matter of clainms 1
and 5.

The further docunments (D2), (D3) and (D4) show a

vari ety of processes for cryogenic air separation with
or without production of |iquid products. Docunent (D4)
corresponds to (D1) in that a portion of the feed air

i s condensed by heat exchange with evaporating
pressurized oxygen and introduced into the HP col um at
a |l evel sonmewhat above the bottom of that columm where
a second, gaseous feed streamis introduced. Docunent
(D2) is concerned with a process whereby nitrogen and
oxygen products are renoved in gaseous formfromthe LP
colum and warnmed in the main heat exchanger agai nst
three different conpressed feed air streans all being

i ntroduced into the HP or LP column in gaseous state.
This al so applies to docunent (D3) where an additional
liquid oxygen streamis withdrawmm fromthe LP col um
which is, however, renoved as a |liquid product rather

t han evapor at ed.

It can be concluded fromthis prior art that the state
of the feed air streamand its point of introduction
into the HP col um depends on the heat exchange in the
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mai n heat exchanger, whereby a heat exchange with
gaseous products, as in (D2) and (D3), involves the
introduction of the feed air streans in gaseous form
into the HP colum preferably at its bottomand the
heat exchange with a |iquid oxygen product, as in (D4),
i nvol ves condensing the feed air and introducing it at
a higher level of the HP colum. Since it is the main
object of (Dl), which is also reflected in the title of
t hat document, to produce pressurized gaseous oxygen by
a heat exchange of the feed air with a pressurized
iquid oxygen renoved fromthe LP colum, only (D4) is
a relevant prior art which, as far as the state of the
feed air and its introduction into the HP colum is
concerned, does not go beyond what is disclosed in
(D1).

Concerning (D5) and (D6) the Appellant argues that it
was evident from both docunents that a liquid feed air
stream coul d be introduced into the HP colum at the
bottom thereof. Indeed, in the processes shown in (D5)
and in Figure 1 of (D6) liquid products are w thdrawn
fromthe LP colum but only a gaseous oxygen stream
removed fromthe LP colum is heat exchanged in (D5)
with feed air streans introduced into the HP col um at
t he bottomthereof. However, both docunents disclose a
partially liquid feed into the HP colum bel ow t he

I i qui d-vapour mass exchange devices therein, nanely the
feed stream 12 in (D5) and the feed air portion |eaving
the "liquefier heat exchanger” in Figure 1 of (D6). The
double arrow at the feed air inlet shown in the latter
figure indicates that the liquid portion is collected
in the sunp of the HP colum, where it is mxed with
the descending liquid in the HP colum to be passed

t hrough the subcooler to the LP colum as crude oxygen
liquid for separation into nitrogen and oxygen. Thus,
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this liquid feed air portion will not be separated in
the HP colum, as required by clains 1 and 5 of the
patent in suit. This conclusion, which is consistent
with the knowl edge of the skilled person, could be
chal l enged by referring to page 2, lines 105 to 110 of
(D5) which seens to describe the separation of the
liquid feed in the HP colum. However, this passage can
be interpreted in two ways, either nmeaning the
separation of all input streanms or the separation of

t he gaseous input stream whereby the |iquid input
stream determ nes the conposition of the crude |iquid
oxygen stream and the skilled person will follow the
|atter intepretation as being the only technically
sensi bl e one. Consequently, (D5) and (D6) cannot
provide a pointer towards a nodification of the process
and apparatus disclosed in (Dl) so that the cool ed
first air streamis introduced in gaseous state at the
bottom of the HP columm for separation therein.

The Appellant further argues that, starting from (D2),
a desired production of liquids would require a further
expansion turbine to generate the required
refrigeration, and the shortage of liquid reflux in the
| ow pressure colum would have to be conpensated by a
l[iquid streamw thdrawn fromthe high pressure col umm
and passed into the | ow pressure colum. The Board
cannot follow this argunment mainly for the reason that
the refrigeration required for a recovery of liquid
products and an additional reflux in the LP colum
coul d be generated in a nunber of ways, for exanple by
providing a nitrogen recycle circuit as in (D3) and
introducing a liquefied feed air streaminto the LP
colum, respectively, whereas the evaporation of a
[iquid product would have an effect on the state of the
feed air by partially condensing it, as in (Dl1) and
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(D4), rather than increase the refrigeration
requi renments.

In summary, the subject-matter of clains 1 and 5
according to the main request is not rendered obvious
by the available prior art. The invention defined
therein, with dependent clains 2 to 4 and 6, is

t herefore considered to involve an inventive step.

Since the patent according to the main request neets
t he requirement of the EPC, the mmin request can be
all owed and the auxiliary request need not be further
consi der ed.

For these reasons it is decided:

The appeal is dism ssed.

The Regi strar: The Chai r man:

A. Counillon C T. WIson
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