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Summary of Facts and Subm ssi ons

0366. D

The appel |l ant (opponent) | odged an appeal, received at
t he EPO on 18 Septenber 2002, against the decision of

t he opposition division, posted on 12 July 2002, on the
rejection of the opposition against the European patent
No. O 777 820. The appeal fee was paid sinultaneously
and the statenent setting out the grounds of appeal was
filed on 7 Cctober 2002.

The opposition was filed agai nst the patent as a whol e
and based on Article 100(a) EPC in conjunction with
Articles 52(1), 54 and 56 EPC.

In its decision the opposition division held that the
ground for opposition did not prejudice the maintenance
of the patent unanmended and that therefore the
opposition was to be rejected.

Oral proceedi ngs took place on 9 February 2004.

Al t hough duly sumoned, the respondent (patent
proprietor) was not represented at the oral

proceedi ngs. In accordance with the provisions of
Rule 71(2) EPC the proceedi ngs were continued w t hout
hi m

The appel | ant requested that the decision under appeal
be set aside and the European patent No. 0 777 820 be
revoked.

The respondent requested in his witten subm ssions
that the appeal be dism ssed and the patent be

mai nt ai ned unanended.
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The appel lant's argunentation during the oral
proceedi ngs was based exclusively on the foll ow ng
docunent :

ES: US-A-5 329 758.

Claim1l as granted reads as foll ows:

"A nmethod of regulating shaft power in a gas turbine

power plant, conprising the steps of conpressing air in

a conpressor (26) heating said conpressed air (28) in a

conmbustor by burning a fuel (30) therein, thereby

producing a flow of hot gas directing a flow of feed

water (38) into an evaporator (18) thereby generating a

flow of steamat a steam generation rate said nethod

conpri sing

a) regul ating said steam generation rate by varying
the pressure of said feed water in said
evapor at or;

b) i ntroduci ng said generated steaminto said fl ow of
hot gas, thereby producing a m xture (32) of hot
gas and generated steamflowing at a flow rate,
said flow rate of said m xture being proportional
to said steam generation rate;

c) directing said mxture of hot gas and generated
steamto a turbine (4) having a rotating shaft (3)
for expansion therein, thereby producing power in
said shaft proportional to said flowrate of said
m xture of hot gas and generated steam whereby
said shaft power is regulated by varying said
pressure of said feed water in said evaporator;
and



VI .

0366. D

- 3 - T 0961/ 02

d) exhausting said m xture of hot gas and generated
steamfromsaid turbine after said expansion and
directing said exhausted m xture (34) to flow over
sai d evaporator, thereby transferring heat from
sai d exhausted m xture to said feed water fl ow ng
in said evaporator, whereby said heat transfer
generates said steam”

I n support of his request the appellant relied
essentially on the foll ow ng subm ssions:

The upper portion of Figure 1 of E5 showed essentially
the sane gas turbine power plant as Figure 1 of the
patent in suit. Therefore the shaft power in this power
plant inevitably had to be regulated in the same way as
defined in claim1 of the patent in suit. The val ve (5)
or the valve of the regulator (5') shown in Figure 1 of
E5 corresponded to the valve (24) shown in Figure 1 of
the patent in suit. It was obvious that a variation of
t he sectional area of flow of one of these val ves
resulted in a variation of the pressure in the
evaporator (8). Since the steam generation rate was
dependent on this pressure, the steam generation rate
of the evaporator was regul ated by varying the pressure
of the feed water in the evaporator as suggested in
feature a) of claim1. Moreover, since the flow of air
t hrough the conpressor (1, 3) and the tenperature in

t he conpressor were constant, the flow rate of the

m xture of the hot gas produced in the conbustor (4)
and the steam generated in the evaporator (8) was
proportional to the steam generation rate, the power
produced in the shaft of the turbine (7) was
proportional to the flowrate of the m xture of hot gas
and steam and the shaft power was regul ated by varying
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the pressure of the feed water in the evaporator (8),
as suggested in features b) and c) of claiml.
Consequently the subject-matter of claim1 of the
patent in suit |acked novelty.

| f the subject-matter of this claimneverthel ess should
be considered as novel, it was at | east not based on an
i nventive step. Although E5 did not explicitly nention
that the pressure of the feed water in the evaporator
(8) was regulated by any of the valves (5 or 5), it
was at | east obvious for the skilled person that a
variation of the sectional area of flow of one of these
val ves resulted in a variation of the pressure of the
feed water in the evaporator, and that therefore the
steam generation rate could be regul ated by varying the
pressure of the feed water, if that was intended.

The argunentation of the respondent filed with the
letter of 7 April 2003 can be sunmarized as foll ows:

There was no docunent which suggested a regul ati on of
t he steam generation rate of an evaporator by varying
the pressure of the feed water. Therefore, the subject-
matter of claiml as granted was new and i nvol ved an

i nventive step.
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Reasons for the Decision

1
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The appeal is adm ssible.

Novel ty

E5 di scl oses a nmethod of regul ating shaft power in a
gas turbine power plant, conprising the steps of
conpressing air in a conpressor (1, 3), heating said
conpressed air in a conbustor (4) by burning a fuel
therein, thereby producing a flow of hot gas, directing
a flow of feed water into an evaporator (8) thereby
generating a flow of steamat a steam generation rate,
said nethod conprising the steps of

(b1) introducing said generated steaminto said flow of
hot gas, thereby producing a m xture of hot gas
and generated steamflowing at a flow rate;

(c1) directing said mxture of hot gas and generated
steamto a turbine (7) having a rotating shaft for
expansion therein (see colum 5, lines 35 to 40),
t her eby produci ng power in said shaft proportional
to said flowrate of said mxture of hot gas and

generated steam and

(d) exhausting said m xture of hot gas and generated
steamfromsaid turbine (7) after said expansion
and directing said exhausted m xture to fl ow over
sai d evaporator (8), thereby transferring heat
fromsaid exhausted m xture to said feed water
flowng in said evaporator (8), whereby said heat
transfer generates said steam
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However, the nethod according to E5 does not conprise
the foll owi ng steps:

(a) regulating the steam generation rate by varying
the pressure of the feed water in the evaporator;

(bz) producing a m xture of hot gas and generated steam
flowng at a flowrate which is proportional to
said steam generation rate; and

(c2) regulating said shaft power by varying the
pressure of the feed water in said evaporator.

The appellant's argunentation that these steps are al so
di sclosed in E5 is not convincing for the follow ng

reasons:

The steam generated in the evaporator (8) is directed
via a first valve (5) and a regulator (5) to a
conmbustion chanber (4) and via a second valve (27) to a
control condenser (15). The regulator (5') regul ates
anongst other things in a predeterm ned manner the
amount of steamintroduced into the conbustion chanber
to ensure operation of the gas turbine at a
predeterm ned point (see columm 5, lines 29 to 35). The
anount of conpressed air fed to the conbustion chanber
is kept essentially constant (see for exanple colum 3,
lines 42 to 46), and the tenperature at the inlet of
the turbine is also kept at a constant level TIT (see
for exanple colum 8, lines 28 to 32). Hence it is
correct that the power produced in the shaft of the
turbine (7) is proportional to the flowrate of the

m xture of hot gas and steamfed to the conbustion
chanber (cf. feature c;). However, the generated steam
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which is not used for the conbustion chanber is fed via
t he second valve (27) to the control condenser (15),
where the superfluous steamis evacuated during norma
operation of the gas turbine power plant. During

enmer gency shutdowns the condenser is used to quickly
condense and purge the steamfromthe system (see
colum 6, lines 18 to 21). This neans in other words
that only a predeterm ned portion of the anmount of
steam generated in the evaporator (8) is introduced via
the first valve (5 or the valve of regulator 5 ) into

t he conbustion chanber (4), and that the renaining
steamis fed to the control condenser (15).

Consequently it is not correct that the upper portion
of Figure 1 of E5 shows essentially the same gas
turbi ne power plant as Figure 1 of the patent in suit,
and that the shaft power of the gas turbine has to be
regulated in the sanme way as defined in claim1l of the
patent in suit. Even if the first valve (5 or the valve
of regulator 5') shown in E5 is considered as
corresponding to the valve (24) of the patent in suit,
a variation of the sectional area of this valve could
not be used for regulating the steamgeneration rate in
the evaporator. Although it is true that the working
position of this valve can have an influence on the
pressure of the feed water in the evaporator, it is not
the only valve influencing this pressure. At |east the
second val ve (27), which regul ates the connection

bet ween the evaporator and the control condenser (15),
in conbination with that control condenser (15) can
have an additional influence on the pressure of the
feed water. Their influence on the feed water pressure
i s however unknown, so that no cl ear teaching can

t herefore be deduced fromthat specific arrangenent.
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Moreover, with respect to the extrenely broad range of
steam fl ows denmanded by the power plant according to
E5, the evaporator (8) has to be designed in a
particular way in which the flow of feed water may be
i ncreased by a factor of about 2.5 (see colum 7,
lines 55 to 60). This demand requires an evaporator as
for exanple shown in Figure 2 of E5. This evaporator
conpri ses anongst other things a further valve (87)
whi ch regul ates the ampbunt of feed water fed to a
desuper heater arranged at the outlet of the evaporator.
It is obvious that this valve also influences the
anount of steam generated by the evaporator and the
pressure of the feed water.

Consequently it is neither intended nor unequivocally
possible to regul ate the pressure of the feed water of
t he evaporator and therefore inevitably also the steam
generation rate of the evaporator (8) solely by varying
t he sectional area of flow of the valve (5) or the

val ve of the regulator (5 ), as stated by the
appel | ant .

Wth respect to the above assessnent, the Board cones
to the conclusion, that the subject-matter of claiml

i s novel .

| nventive step

Starting fromthe state of the art disclosed in E5, the
object to be achieved by the patent in suit may be
regarded as to provide a sinplified nmethod of

regul ati ng shaft power in a gas turbine power plant by
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varying the amount of steamintroduced into the gas
turbine (see colum 2, lines 10 to 15).

The board has no doubt that this object is achieved by
the provision of the steps (a), (bz) and (cz) (see
section 2.1 above), since these steps allow that the
evaporat or generates only that anount of steamwhich is
fed to the conbustor so that the shaft power nay be
regul ated solely by varying the pressure of the feed
water, and that therefore no neans (such as a control
condenser) for evacuating superfluous steamis

necessary.

The appel l ant's subm ssions according to which the
provi sion of these steps in the nethod of regul ating
shaft power in a gas turbine power plant disclosed in
E5 was obvious for the skilled person, is not

convi nci ng.

In accordance with E5 the generation of steamis not
adapted to the anobunt of steam consuned by the
conmbusti on chanmber (4). Only that portion which is
nonentarily required is fed in an (anmount) controlled
manner via the regulator (5') to the conbustion chanber
(4), while the remaining portion of the steamis
evacuated by the control condenser (15). Since the
anount of conpressed air fed to the conbustion chanber
and the tenperature at the inlet of the turbine both
are kept at a constant |evel, the shaft power of the
power turbine (7) is exclusively regul ated by
controlling the ambunt of steamfed to the conmbustion
chanber (4). This finding is additionally supported by
Figure 10 of E5 which shows that the anmpbunt of high
pressure steamfed to the high pressure conbustor (4'a)
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is controll ed depending on the signal of a flow sensor
in the high pressure steamline. Al though Figure 10
refers to a flow control schene for the gas turbine
power plant shown in Figure 3, it is obvious fromthe
whol e di sclosure of E5 that this kind of regulation
applies also to the gas turbine power plant shown in
Fi gure 1.

Wth respect to the patent in suit, the shaft power of
the turbine (4) is regulated by controlling the
pressure of the feed water.

Wth respect to the above assessnent, the regul ation of
t he shaft power according to E5 on one hand and
according to the patent in suit on the other hand are
based on different principles. A nodification of the
regul ati on of the nethod of regulating the shaft power
according to E5 so that it is identical with the nethod
according to claiml1 of the patent in suit would
therefore be in contradiction to the teaching of E5.
Furthernore there is no suggestion avail abl e which
could lead the skilled person in the direction of the
nmet hod according to claim1l of the patent in suit.

Therefore the Board cones to the conclusion that the
subject-matter of claim1l of the patent in suit as
granted cannot be derived in an obvi ous manner from E5
and accordingly involves an inventive step (Article 56
EPC) .



Or der

For these reasons it

The appeal is dism ssed.

The Registrar:

G Magouliotis
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I s decided that:

The Chai r nan:

C. Andries
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