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Summary of Facts and Submn ssions

Wth the present appeal, the appellant, proprietor of

t he European patent No. O 667 945 contested the

deci sion dated 2 June 1999 of the opposition division
revoki ng the patent for lack of inventive step in view
of the docunents referenced D3 and D7 anong the

foll owi ng docunents of the prior art, which were cited
i n the opposition proceedi ngs:

Dl: US-A-5 014 652
D2: US-A-4 951 612
D3: US-A-5 060 599
D4: FR-A-2 323 101
D5: EP-B-0 457 983
D6: US-A-4 716 856
D7:  US-A-4 594 967

1. Clains 1 and 11 of the patent as granted read as
fol | ows.

"1l. A nethod of operating a circulating fluidized bed
system wutilizing

- a conbustion chanber (12), having a fluidized
bed of solid particles therein,;

- a particle separator (14) connected to a
di scharge opening (18) in the upper portion of
t he conbustion chanber (12);
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a return duct (16) connected at an upper
portion thereof to the particle separator (14)
and at a |l ower portion to the conbustion
chanber (12); the nethod conprising the steps
of :

(a) establishing a fast fluidized bed of
solid particles in the conmbusti on chanber
(12) so that a particle suspension
conprising flue gases and solid particles
entrained therein is caused to flow upwardly
in the conbustion chanmber (12) and to be

di scharged through the di scharge opening
(18);

(b) separating solid particles fromthe
particle suspension in the particle
separator (14);

(c) directing separated solid particles into
the return duct (16);

characterized by:

(d) establishing a bed of solid particles in
the return duct (16) having a heat exchanger
chanber (36) in a |l ower portion thereof;

(e) reintroducing solid particles directly
fromthe heat exchanger chanmber (36) having
a wall section (22a) in common wth the
conbusti on chanber (12), into the conbustion
chanber through a solid particle inlet (42)
di sposed in the comon wall section (22a);
and

(f) introducing additional solid particles
directly fromthe conbustion chanber (12)
into the | ower portion of the return duct
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(16) through a passage (52) in the conmon
wal | section (22a)."

A circulating fluidized bed reactor system
conpri si ng:

- a conbustion chanber (12), having a fast
fluidized bed of particles therein and an upper
portion, a discharge opening (18) fromsaid
upper portion, and a | ower portion;

- nmeans for introducing fluidizing gas into said
conbustion chanber (12);

- a particle separator (14) connected to the
di scharge opening (18), for separating solid
particles froma particle suspension discharged
fromthe conbustion chanber (12) through said
di scharge opening (18);

- a return duct (16) having upper and | ower
portions, and connected at its upper portion to
said particle separator (14) and in its | ower
portion to said conbustion chanber (12), for
recycling separated solid particles fromthe
particle separator (14) into said | ower portion
of said conbustion chanber (12);

characterized by:

- a heat exchanger chanber (26) formed in the
| ower portion of said return duct (16) and
having a bed of solid particles therein, for
recovering heat f romsolid particles being
recycl ed through the return duct,

- a wall section (22a) in comon with said
conbusti on chanber (12) and at | east said heat
exchanger chanber portion (36) of said return
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duct (16);

- a solid particle inlet (42) in the conmmon wal
section (22a), for introducing solid particles
fromthe heat exchanger chanber (36) into the
conmbustion chanber (12); and

- nmeans for introducing solid particles directly
fromsaid conbustion chanber (12) into said
heat exchanger chanber (36)."

The appel | ant | odged the appeal on 14 June 1999 paying
the appeal fee on the sane date. On 29 Septenber 1999
he submtted the Statenent of G ounds of Appeal
together with three new sets of clains as auxiliary
requests.

In a letter dated 7 April 2000, the respondent
(opponent) contested the argunents of the appellant and
the adm ssibility of the newly filed sets of clains.

In response to a prelimnary opinion of the board of
appeal, which was sent to the parties together with the
summons to oral proceedi ngs, the appellant filed on

22 May 2001 four new sets of clains as auxiliary
requests, replacing the previous ones.

Oral proceedi ngs took place on 26 June 2001. An anended
colum 7 of the patent description was filed by the
appel | ant during these proceedi ngs.

The appel | ant argued as fol | ows:

One advantage of the present invention is to have the
heat exchanger chanber at the | ower section of the
return duct, so that it is possible to add heat
transfer surfaces to the reactor system w t hout having
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to nodify the conbustion chanber, apart fromthe

provi sion of the openings in the common wall between
sai d chanber and the return duct. The other advantage,
nanely an easier control of the heat transfer under al
| oad conditions, is achieved by the provision of the
passages according to features (e) and (f) of claim1l
of the patent in suit. In particular during |ow | oad
conditions, particles can be transferred fromthe
conmbustion chanber into the heat exchanger chanber, so
that the heat transfer capacity is nmaintained.

In D1, the described bed cooler is a heat exchanger
chanber, which surrounds the | ower part of the
conbustion chanber and is part of this chanber, as is
clearly indicated in this docunent and noreover visible
in the drawi ngs. Thus, there is no comon wall provided
with the passages according to features (e) and (f) of
claiml1l. Asimlar situation is found in the reactor
system according to D7. The heat exchanger shown in D3
is located in a pocket fornmed by the walls of the
conbusti on chanber, see colum 3, lines 50 to 58 of
this prior art, and finally in D6, there is no

di scl osure or suggestion of feature (f) of claiml.

The respondent chal |l enged these argunments as foll ows:

In the present case, what is first inportant is to see
how the return duct is defined: According to the
preanble of claim1l, it is given as a passage which is
connected at its upper part to the separator and at its
| ower part to the conbustion chanber in order to
recycle the particles separated in the separator into
the | ower part of the conbustion chanber. Mbreover,
according to features (e) and (f) of claiml, it has to
have a conmmon wall wth the conbustion chanber with
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passages through this wall so that particles are

i ntroduced fromthe heat exchanger chanber into the
conbusti on chanber and vice versa. The return duct is
therefore essentially defined by its function.

In the arrangenent shown in Figure 1 of D1, the
particles separated in the separator fall through a
duct into a heat exchanger chanber and then they are
recycled, still by means of a duct, into the |ower part
of the conbustion chanber. The expressions "conmon
wal I " and "l ower section of the return duct" of claiml
are to be relativised in the patent in suit, since
according to its description - see colum 11, lines 50
to 54, the bottomof the return duct is staged and the
heat exchanger is di sposed above the bottom of the
return duct with a | ower section provided between the
heat exchanger and the discharge outlet of the
particles. Dl discloses that particles comng fromthe
conbustion chanber are directly introduced into the
heat exchanger chanber. Therefore, all the features of
claim1 are anticipated by the arrangenent disclosed in
Dl1. Since D7 discloses a simlar fluidized boiler, the
sane argunents and concl usi on apply, the only

di fference being an internedi ate chanber between the
heat exchanger chanber and the conbustion chanber. Such
an i nternedi ate chanber was previously disclosed in the
patent in suit.

The reactor systemdisclosed in D3 |eads to the sane
concl usi on. The pocket containing the heat exchanger at
the I ower section of the reactor is said to be part of
t he conmbusti on chanber, but it can be as well

consi dered to be part of the return duct having regard
to the functional definition of claim11. One cannot
argue that this pocket requires a deformation of the
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wal | s of the conbustion chanber, since this is also the
case with the present invention, in which the tubes
formng the wall of the conbustion chanber have to be
deforned for realizing the passages according to
features (e) and (f) of claim1l. Passages correspondi ng
to these features are respectively shown at the bottom
and at the top part of the pocket according to D3 and,
bet ween these passages, a common wall separates the
heat exchanger chanber from the conbustion chanber. In
the introductory part of the description of the
contested patent, it is indicated that, in a reactor
system known from anot her prior art docunment, nanely
D6, the heat exchanger chanber is |ocated in the bottom
of the return duct. However, the arrangenent shown in
D6 is simlar to that of D3, nanely a heat exchanger

| ocated in a pocket realized by deformati on of the wal
tubes of the conbustion chanber.

Thus, the pocket shown in D3 can in the sane way be
consi dered as being located in a | ower portion of the
return duct.

The subject-matter of claim1l also does not inply an

i nventive step, having regard to D1 and D3. Both
docunents deal with the problem of the control of heat
transfer in all load conditions and solve this problem
by controlling the quantity of particles circulating

t hrough the heat exchanger chanber, as is the case with
the present invention. The person skilled in the art,
starting fromthe reactor according to Figure 1 of D1
and | ooking for a nore conpact device, wll therefore
consi der the solution according to D3 and | ocate the
heat exchanger chanber at the end of the duct (5) of
D1.
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The appel |l ant requested that the decision under appea
be set aside and that the patent be naintai ned either
as anended during the present oral proceedings
(description, colum 7) or on the basis of one of the
four auxiliary requests filed wth the letter dated
22 May 2001.

The respondent requested the appeal to be dism ssed.

Reasons for the Decision

1932.D

The appeal is adm ssible.

The only anended part of the patent in suit concerns
the part of the description of the patent in colum 7,
lines 7 to 9, which nentions the possibility of

provi ding an internedi ate chanber between the heat
exchanger and conbustion chanbers. Since this part
contradicts or at |east casts doubt on the neaning of
the term"directly" of feature (e) of claiml, it was
del eted. Such a deletion, which only ains at avoiding a
| ack of clarity, does not introduce new subject-matter,
since a direct passage is clearly disclosed just before
this part. This deletion is therefore adm ssible
(Article 123 EPC).

The whol e argunments of the respondent are based on a
broad interpretati on of one expression of feature (d)
inclaiml, nanely "in the |ower portion of the return
duct”. Although the term"duct" as such is clear,
havi ng usual ly a structural neaning, and therefore is
nore restrictive than the function inplied by such a
term the respondent and al so the opposition division
in the decision under appeal interpreted this term as
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meani ng a "passage" or "path", whatever the neans for
defining the passage are. Such an interpretation nay be
acceptable if there are reasons in the patent in suit
for this, that is to say if according to Article 69 EPC
a basis for a broad interpretation can be found in the
description and drawi ngs of the patent. However, in the
present case, such reasons do not appear:

Figures 1 and 2 of the patent in suit and the
description clearly disclose a distinctive duct which
is limted by walls and connects the | ower outlet of
the separator to (the lower part of) the conbustion
chanber, see in particular the last lines of colum 7
of the description. The walls of the duct are descri bed
in colum 9, lines 1 to 14, and there is no suggestion
that these walls could be omtted. One of these walls
forms the common wall between the return duct and the
conbusti on chanber and is provided with passages or
inlets, one passage for introducing solid particles
directly fromthe conbustion chanber into the return
duct bei ng di sposed above the bed of solid particles of
t he heat exchanger chanber and the other passage being
| ocated under this bed for the introduction of
particles in the opposite direction.

The fact that in the patent in suit the bottom of the
return duct is staged and that the heat exchanger
chanber is di sposed above this staged bottom does not
prevent the heat exchanger chanber fromstill being

di sposed in a |lower portion of the return duct, as
required by claiml, and, thus, provides no reason to
understand the term"duct” only in the [ight of its
function, that is to say to interpret it as broadly
meani ng "t he passage of the particles”. Mreover, such
a broad interpretation, which could cover for exanple a
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passage of the particles inside the conbustion chanber
and thus a nodification of this chanber itself, is
clearly inconsistent wwth one object of the present

i nvention, nanely to avoid the necessity of at | east
substantially altering the conbusti on chanber, see in
this respect page 14 of the description as originally
filed or the correspondi ng passage in colum 7, line 52
to colum 8, Iine 8 of the description of the patent in
suit, as granted. It is true that a slight nodification
of the wall of the conbustion chanber, which forns the
“common wal I ", is needed for the provision of the
passages of particles according to features (e) and (d)
of claiml, so that the above object may be
relativised, but this has no influence on the solution
itself as clainmed, which clearly requires the |ocation
of the heat exchanger chanber in the |ower portion of a
return duct.

In the introductory part of the description of the
patent in suit, reference is made to docunment D6, which
according to this part of the description discloses the
| ocati on of a heat exchanger chanber in the bottomof a
return duct. However, this information relating to the
content of D6 nmust be treated with caution since the
true disclosure of this prior art indicates generally
that the heat exchanger chanber is an integral part of
t he conbustion chanber. According to Figure 2 of this
docunent and the detailed part of the description - see
colum 8, lines 7 to 14 and lines 51 to 60, - the heat
exchanger chanber is preferably fornmed froman inward
deformati on of the conbustion chanber wall and one
recycle |l eg, which corresponds to the return duct of
the present invention, is said to open into this heat
exchanger chanber; this is shown in the figure. There
is no disclosure of the heat exchanger as being part of
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the return duct and , as nentioned above, it is not the
case. Therefore, although this part of the description
of the patent in suit mght mslead the reader into
interpreting the above expression of feature (d) of
claiml1 in a broad way, it cannot be used for this
purpose, since it is clearly in error.

To sumup, in claim1l of the patent in suit, the above
menti oned expression of its feature (d) has not to be

i nterpreted beyond the usual neaning of its wording and
IS to be understood as at |east neaning the | ower
portion of a real duct limted by walls, the section of
this duct being possibly variable. The sane applies for
claim1l.

Because of this interpretation, the novelty objections
of the respondent concerning the subject-matter of
clains 1 and 11 are not justified:

D1 and D7 clearly disclose a heat exchanger chanber,

al so call ed bed cooler, which is enclosed inside the
walls of, and thus is part of the conbustion chanber,
surroundi ng or being beside the | ower chanber or
portion of the conmbustion chanber in which the
fluidized bed of the conbustion chanber is disposed. A
vertical partition separates the heat exchanger chanber
and this | ower chanber. The heat exchanger chanber and
the fluid bed have in comon the upper portion or top
chanber of the conbustion chanber, so that particles,
which are laden in the gas exhausting fromthe
fluidized bed of the conbustion chanber can directly
drop down into the fluidized bed of the heat exchanger
chanmber. A first duct connects the bottom of the
separator to the heat exchanger chanber and a second
duct connects directly (D1) or indirectly (D7) the
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bottom of the heat exchanger chanber to the fluidized
bed of the conbustion chanber, so that by neans of this
second duct particles com ng fromthe heat exchanger
can be introduced into the conbusti on chanber. The
respondent and the opposition division have equated the
first duct, the heat exchanger chanber and the second
duct to the single return duct of the present

i nvention, although the heat exchanger chanber, as seen
above, is not inside a duct and is clearly part of the
conbusti on chanber.

D3 di scl oses a heat exchanger with its fluidized bed,
whi ch is disposed in a pocket of the combustion chanber
wall in a lower part of said chanber, just above the
central fluidized bed of the conmbustion chanber. The
upper and opened part of the pocket is so arranged that
particles comng either fromthe just above di sposed
outl et of the separator discharge duct or fromthe side
wal | s of the conbustion chanber fall down directly into
t he pocket and thus into the fluidized bed of the heat
exchanger. This pocket is separated fromthe centra
part of the conbustion chanber by a wall, and a duct or
opening in the bottom of the pocket permts the direct
di scharge of particles fromthe pocket into the centra
fluidized bed of the conmbustion chanber. In this
docunent D3, the pocket is expressly given as being
formed in the | ower part of the conbustion chanber and
the return duct coming fromthe separator discharges
the particles above this pocket, so that the exchanger
chanber cannot be considered as being part of the
return duct.

As al ready seen above in point 3.3, in the fluidized
reactor according to D6, the heat exchanger chanber is
not part of the return duct. Mreover, in this prior
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art, there is no possibility for the particles to be

I ntroduced fromthe conbustion chanber into the heat
exchanger chanber, since this last chanber is at a

hi gher pressure than the pressure in the conmbustion
chanber (colum 3, lines 59 to 66). Thus, additionally
to feature (d), feature (f) of claim1l of the patent in
suit is also not known fromthis prior art.

The ot her docunents, which were cited by the
respondent, are |less relevant and were not nentioned
during the oral proceedings before the board of appeal.

Thus, the subject-matter of both independent clains 1
and 11 of the contested patent is new (Articles 52 and
54 EPC).

5. As seen above, none of the cited docunments discl oses or
suggests a circulating fluidized bed reactor system
havi ng a heat exchanger chanber |ocated in the | ower
part of the return duct of the separator. Both
docunents D1 and D3, which were conbined by the
respondent to support his argunents agai nst the
presence of an inventive step, teach a | ocation inside
t he conbustion chanber and, thus, cannot suggest the
first feature (feature (d) in claim1) of the
characterising portion of both independent clains 1 and
11. Therefore, the subject-matter of both these clains
i nvol ves an inventive step (Articles 52 and 56 EPC).

Or der

For these reasons it is decided that:

1932.D
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1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent as granted with the
provi sion that the description, at colum 7, lines 6 to
10, is anended to read: "The particles are reintroduced
directly fromthe heat exchanger chanber into the
conbusti on chanber.”

The Regi strar: The Chai r man:

A. Counillon C. T. WIlson
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