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Summary of Facts and Subm ssi ons

Eur opean patent application No. 90 305 936.8 filed on
31 May 1990 and published on 12 Decenber 1990 under
publication No. 0 402 045 was granted on 2 March 1994.

Caim1l as granted reads as foll ows:

"1. A process for separating air and recovering work
froma waste gas enbodyi ng | ow grade heat, conprising
the steps of separating air by rectification into
oxygen and nitrogen; taking a streamof nitrogen froma
rectification colum (30) in which the separation is
perforned; heating the streamof nitrogen at a pressure
in the range of 203 to 709 kPa (2 to 7 atnospheres
absol ute) by heat exchange with a stream of fluid which
enters at a tenperature of |ess than 600°C into said
heat exchange and whi ch does not undergo a change of
phase during said heat exchange, there being no
conpression of the nitrogen internedi ate said
rectification colum and said heat exchange; and

W t hout any intervening step of further heating the
heat ed nitrogen stream expandi ng the heated nitrogen
streamin a turbine (58) with the perfornmance of
external work, wherein the said fluid conprises said
waste gas or a heat transfer nediumthat has been heat
exchanged wi t hout change of phase with a stream of said
wast e gas."

1. The patent was opposed by the Appell ant who requested

that the patent be revoked on the grounds of |ack of
novelty and | ack of inventive step.

1250.D N



1250.D

-2 - T 0177/ 96

The opposition was supported inter alia by the

foll ow ng docunents:

(D1) DE-A-2 244 216

(D2) US-A-3 950 957

(D7) US-A-4 785 621

(D7) filed after expiry of the period stipulated for
opposition was not admtted into the proceedi ngs by the
Qpposition Division due to | ack of rel evance.

By the decision dated 4 Decenber 1995, posted on
21 Decenber 1995, the Qpposition Division rejected the
opposi tion.

The Qpposition Division held that none of the cited
docunents or any conbi nation thereof gives an
indication to use directly or indirectly the heat of a
waste gas streamat the clained tenperature level to
warm | ow pressure nitrogen prior to expansion.

On 19 February 1996 the Appellant | odged an appea
agai nst this decision paying the appeal fee on the sane
day.

In the Statenent of Grounds of Appeal filed on 12 Apri
1996 the Appellant referred for the first tine to the
further prior art

US-A-4 751 814 (referred to in (D7)) and

FR- A- 985 200.
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The Appel |l ant argued that the subject-matter of Claiml
is not inventive with regard to (D7) and with regard to
FR- A-985 200 al one or the conbination thereof with
(D7) .

Wth the letter dated 18 February 1996 received on
21 February 1997 the Appellant referred for the first
time to the further prior art

"Stahl und Ei sen" Heft 7, 1970, pages 321 to 331, and

EP- A-0 225 864

and set out that the subject-matter of the clains is
not inventive in the light of EP-A-0 225 864.

In a comrmuni cation dated 4 February 1998 the Board
expressed its provisional opinion that neither the
docunents cited within the period stipulated for filing
an opposition nor those filed outside this period
seened to prejudice nmai ntenance of the patent in the
form as granted.

In response to the Board's communi cati on the Appel | ant
referred with Telefax of 16 March 1999 for the first
time to the further prior art

"Kl epzi g Fachberichte", Cctober 1970, containing an
article by Ginther Rickborn of Linde AG and

"Bl ast Furnace Phenonena and Model | i ng", The Iron and
Steel Institute of Japan, Conmttee on Reaction within
Bl ast Furnace, Elsevier Applied Science, 1987.



VI,

1250.D

- 4 - T 0177/ 96

The Appell ant set out that by using the solution of

FR- A-985 200 for the process of the article "Klepzig
Fachberichte" the skilled person arrives necessarily at
the invention.

In the oral proceedings of 20 April 1999 before the
Board, the Chairman pointed out that also the docunents
cited for the first tine with the letter of 18 February
1996 did not appear relevant for the decision to be

t aken.

The Appel | ant requested that the decision under appea
be set aside and that the patent be revoked. He argued
essentially as foll ows:

(D1) regarded to disclose the nearest prior art with
respect to Claim1l describes a process for separating
air and recovering work froma waste gas in accordance
with the subject-matter of Caiml wth the exception
of the features that the streamof nitrogen is at a
pressure in the range of 203 to 709 kPa and that the
streamof fluid enters at a tenperature of |ess than
600°C into the heat exchange.

A pressure value of the nitrogen in the indicated range
I's, however, usual in prior art air separation plants.
Furthernore, (Dl) discloses on page 2, paragraphs 1 and
3, that the fluid conponents of the gas separation
process to be heated and subsequently expanded are
under such a pressure above atnospheric pressure that

it is profitable to produce nmechani cal energy by
expansi on of the gas in an expansi on nmachine. Such a
pressure value will normally be in the range above 2

at nospheres absol ute.
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(D1) specifies on page 3, paragraph 4, that the heat

source nmay conprise inter alia waste gases or any

obj ect fromwhich heat can be transferred directly or
by neans of a further nediumto one or several fluid
conponent s.

A streamof fluid with a tenperature of |ess than 600°C
used for heat exchange is | ess advantageous than a
fluid stream under higher tenperature the heat
transferred bei ng approxi mately proportional to the
absol ute tenperature ratio of the streans. No evi dence
of a prejudice in the prior art that | ow grade heat
cannot be used to inprove process efficiency has been
shown.

"Kl epzi g Fachberichte" discloses on page 558,
right-hand colum, that in an air separation process
nitrogen under pressure (3,5 atnospheres absol ute) can
be produced, heated to 700°C and expanded to a turbine
whereby with a volune of nitrogen of 10 000 Nn¥/ h a
power of 630 kW can be produced. The val ue of 700°C has
to be regarded nerely as an exanple, a | ower
tenperature of the heated nitrogen being an obvi ous
choi ce.

The subject-matter of Caiml is not, therefore,
inventive in the light of a conmbination of (Dl1) and the
"Kl epzi g Fachberichte".

I n support of his request for maintenance of the patent
as granted the Respondent argued essentially as
fol | ows:
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(D1) does not teach to nmake use of | ow grade heat in

t he heat exchange between waste gas and nitrogen. As
can be seen for exanple fromFigure 2 of (D1) the
heated nitrogen fraction is fed fromthe burner (88) to
the gas turbine (910). After expansion in the turbine
the nitrogen is conducted to a steam generator (101) in
which the main portion of its thermal capacity is
transferred to the working fluid of the steam
gener at or.

Such a transfer of heat would be inpossible with the
use of |ow grade heat waste gas. The heating of the
streamof nitrogen at a pressure in the range of 203 to
709 kPa saf eguards opti mum use of | ow grade heat.

Achi eving the tenperatures of the heated nitrogen of
700°C according to "Klepzig Fachberichte" requires a
much hi gher tenperature of the heating source. This
citation as well as (D2) relates to high grade heat and
cannot suggest the use of a waste gas enbodying | ow
grade heat for heating a stream of nitrogen destined
for expansion in a turbine.

Reasons for the Deci sion

1

1250.D

The appeal is adm ssible.

Novel ty

The objection as to |ack of novelty which had been
rai sed by the Appellant in his notice of opposition had
al ready been dropped in the oral proceedings before the
Opposition Division. Also in the appeal proceedings
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novelty was no | onger disputed by the Appellant so that
this issue requires no further argunent.

I nventive step

In agreenent with the parties to the proceedi ngs, the
Board considers the closest prior art with regard to
the subject-matter of Caim1l to be disclosed by (D1).

This citation describes a process for separating air
and recovering work froma waste gas conprising the
steps of separating air by rectification into oxygen
and nitrogen, taking a stream of nitrogen froma
rectification colum in which the separation is
performed, heating the stream of nitrogen by heat
exchange with a streamof fluid which enters into said
heat exchange and whi ch does not undergo a change of
phase during said heat exchange, there being no
conpression of the nitrogen internedi ate said
rectification colum and said heat exchange, and

wi t hout any intervening step of further heating the
heat ed nitrogen stream expandi ng the heated nitrogen
streamin a turbine with the performance of externa
wor k, wherein the said fluid conprises said waste gas.

The heat source used for heat exchange between the
wast e gas and the separated fluid conmponent, such as
nitrogen, may be a hot gaseous m xture, waste gas of a
steam generator, fuel elenents in a nuclear power plant
or any object fromwhich heat is transferred directly
or by neans of a nediumto one or several fluid
conponents. The heat source nmay al so consi st of oxygen
or air and/or fuel whichis fed into the fluid
conponent and burnt therein (see (Dl1), page 3,
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par agr aph 4).

The skilled person investigating further the disclosure
of (D1) is taught by the enbodi nents described in
connection with Figures 1 to 3 of the draw ngs that the
hot gaseous m xture used for heat exchange with the
nitrogen streamis obtained by conbustion of fuel (see
“burni ng chanber of steam generator 89", Figure 1;
"burner 88", Figures 2 and 3). He will therefore

concl ude that the hot gaseous m xture indicated on

page 3 of (Dl) consists of a gas having a tenperature
which prevails at the outlet of a fuel burning chanber
of well above 600°C (high grade heat).

Claiml differs fromthe disclosure of (D1) in that

(a) the streamof nitrogen is at a pressure in the
range of 203 to 709 kPa, and

(bl) the streamof fluid conprises said waste gas and
enters at a tenperature of |ess than 600°C into
sai d heat exchange, the waste gas enbodying | ow
grade heat, or, according to an alternative, that

(b2) the streamof fluid conprises a heat transfer
medi um t hat has been heat exchanged w t hout change
of phase with a stream of said waste gas and
enters at a tenperature of less than 600°C into
sai d heat exchange, the waste gas enbodyi ng | ow
grade heat.

3.2 As outlined on page 5, lines 28 to 31 of the patent,

the process disclosed |eads to a net power saving over
conparable prior art processes. The technical problem

1250.D N
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to be solved can therefore be seen in inproving the
efficiency of a process such as known from (D1).

It has been illustrated by neans of exanples discussed
in the description of the patent in the passage from
page 4, line 31, to page 5, line 25, that the net power
consunption is notably smaller in a process in which
the | ow grade waste heat is transferred to the nitrogen
streamto be expanded than in processes in which such a
use of the waste gas streamis not envisaged, that is a
net power consunption of 8 7 MNfor the enbodi nent
descri bed conpared with a net power consunption of at

| east 10.7 MWNin processes of the latter type.

It has not been substantiated by the Appellant that the
exanpl es presented in the patent are incorrect and the
Board al so has no reason to call these results in
guestion. The problem as defined above is therefore
credi bly solved by daiml.

The Appellant argues with regard to the issue of

i nventive step that a streamof fluid with a
tenperature of |ess than 600°C used for heat exchange
yi el ds | ess advant ageous results than a fluid stream
under a higher tenperature fromwhich a greater work
out put can be obt ai ned.

As already set out in the decision under appeal, it
forms part of the common know edge of the person
skilled in the art that the higher the tenperature of
the fluid to be expanded at the inlet of a gas turbine
Is, the greater the anpunt of nechani cal energy
produced wi || be.
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The problemto be solved in the present case does not,
however, consist in maxi m zing the anobunt of externa
wor k produced wi thout taking account of the energy

i nput in the process, but in increasing the efficiency
of the process, that is to make optimum use of the
energy available in the process with regard to the
performance of external work.

In the Tel efax of 16 March 1999 the Appellant cited for
the first tinme inter alia "Kl epzig Fachberichte" of

Oct ober 1979, containing an article by Ginther Rickborn
of Linde AG referring to Figure 1, page 556,

section 3, first paragraph, page 557, |ast paragraph,
Table 3 and the | ast conpl ete paragraph on page 558.

According to the above-cited paragraph on page 558, the
air separation apparatus of the type L indicated in
Tabl e 3 can produce a consi derabl e anount of nitrogen
under pressure (2.5 atnospheres above at nobspheric)

whi ch can be heated to 700°C. In this case, by
expansion of the nitrogen in a turbine a power of

630 kW per 10 000 Nn* N, can be produced.

The citation neither discloses by which neans the
nitrogen it to be heated nor that waste gas at a
tenperature of |less than 600°C is used in heat exchange
with nitrogen. It is clear for the skilled person that
the heating of the nitrogen to a tenperature of 700°C
requires a heat source tenperature well above 700°C.

Contrary to the opinion of the Appellant, the

conbi nation of the description of (Dl) and "Kl epzig
Fachberichte" cannot |ead in an obvious manner to the
subject-matter of Caim1l as neither of those citations
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suggests the use of |ow grade heat waste gas in the
heat exchange with the nitrogen stream

(D2) which also was taken up by the Appellant as being
relevant to Claim1l, teaches heating of nitrogen to be
expanded in a first step against incomng feed air and,
in a second step, further heating the nitrogen, prior
to expansi on, by neans of conbustion gases to a
tenperature well above 600°C such as 1290°C. It follows
that (D2), simlar to (Dl1), al so teaches enpl oyi ng
wast e gas of high grade heat and cannot therefore
suggest utilization of |ow grade heat waste gas in the
above-sai d heat exchange.

In assessing the issue of inventive step the proper
guestion to be asked is not whether the person skilled
in the art could have nade use of a waste gas stream at
a tenperature bel ow 600°C for heat exchange with the
stream of nitrogen but whether he would have done so in
expectation of an increased process efficiency.

The Appel |l ant has argued that no evidence of a
prejudice in the prior art that |ow grade heat cannot
be used to i nprove process efficiency has been shown by
t he Respondent.

It is acknow edged by the Boards of Appeal that an
Applicant or Patentee who seeks to rely on the

exi stence of an alleged prejudice in the art has the
burden of proving its existence (see e.g. T 119/82, QJ
EPO 1984, 217).

In the present case the Respondent did not, however,
rely on the existence of such a prejudice so that there
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is no obligation for himto prove the prejudice.
Contrary to the Appellant's opinion the establishnent
of a prejudice in the art does not constitute a
requi rement of the EPC for expounding the presence of

an inventive step.

It has not been shown by the Appellant that any of the
citations submtted suggests anendi ng the process for
separating air and recovering work froma waste gas as
known from (Dl1) such that |ow grade heat waste gas at
an inlet tenperature of |less than 600°C is used in the
heat exchange with the nitrogen streamto be expanded.

The question of whether and in which nmanner the step of
choosi ng the pressure of the streamof nitrogen in the
range of 203 to 709 kPa under which it is heated
contributes to the solution of the underlying technica
probl em can be |left unanswered since the inventive
step of the subject-matter of Caim1l is already
supported by the step of using waste gas at a

t enperature bel ow 600°C for heat exchange with the
nitrogen stream

At the oral proceedings before the Board, only the
citations (Dl1), (D2) and "Kl epzig Fachberichte" were

di scussed. The ot her docunents cited in the opposition
proceedi ngs as well as those submtted by the Appell ant
with the Statenent of G ounds of Appeal, the letter
dated 18 February 1996 and the Tel efax of 16 March 1999
were no |onger dealt with. The Board is satisfied that
t hese docunents can al so not challenge the validity of
the patent in the version as granted.

To summari ze, the Board considers that the solution to
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t he techni cal problemunderlying the invention as
defined in the i ndependent Caim1l involves an
inventive step and therefore this claimas well as its
dependent Clains 2 to 10, relating to particul ar

enbodi nents of the invention, are to be mmintained.

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

N. Maslin C T. WIson

1250.D



