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(57)  The invention is directed to a heat recovery
steam generator (3) for generating steam (50) for a steam
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Description

[0001] The invention is directed to a heat recovery
steam generator for generating steam for a steam turbine
by recovering heat energy out of a flow of exhaust gas,
comprising a first pressure section for producing steam
at a first pressure. Further, the invention is directed to a
method for generating steam for a steam turbine in a heat
recovery steam generator. Additionally, the invention is
directed to a system, comprising a steam turbine and a
heat recovery steam generator, the heat recovery steam
generator providing steam for the steam turbine.

[0002] In modern technology it is widely known to use
heat recovery steam generators which are recovering
thermal energy of an exhaust gas to generate steam.
The exhaust gas can for instance be produced by a gas
turbine. The steam generated by the heatrecovery steam
generator can further on be used in a steam turbine to
produce for instance electrical energy. Overall, by pro-
ducing steam based on waste heat in an exhaust gas the
energy efficiency of the whole system can be increased.
[0003] Inheatrecovery steam generators according to
the state of the art a commonly used solution is an evap-
oration of steam in tubes which are in direct contact with
the exhaust gas. The steam generation in the known heat
recovery steam generators are often divided in several
sections, for instance a low pressure section, an inter-
mediate pressure section and a high pressure section.
Each section comprises an economiser to preheat afluid,
preferably water, to be turned into steam, an evaporator
to generate the steam out of the fluid and often a super-
heater section to superheat the produced steam. Espe-
cially in the low pressure regime of the produced steam,
a division in several stages, providing different steam
pressures, is normally considered too costly, especially
since the steam piping needed from the heat recovery
steam generator to the steam turbine grows at these low
pressures in dimensions with the decrease of the steam
pressure and density respectively. In this low density and
pressure regime of the produced steam therefore on the
one hand the energy efficiency is reduced and on the
other hand a variety of differentlow pressure steams can-
not be provided by heat recovery steam generators
known in the state of the art.

[0004] Therefore, it is an objective of the present in-
vention to provide an improved heat recovery steam gen-
erator, an improved method for generating steam for a
steam turbine and an improved system comprising a
steam turbine and a heat recovery steam generator
which do not have the aforementioned drawbacks of the
state of the art. It is especially an object of the present
invention to provide a heat recovery steam generator, a
method for generating steam for a steam turbine and a
system comprising a steam turbine and a heat recovery
steam generator that are more simple in the structural
setup and additionally have improved energy efficiency
and can provide steam at different pressures especially
in the low pressure regime.
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[0005] This objective is solved by the patent claims. In
particular, this objective is solved by a heat recovery
steam generator according to claim 1, by a method for
generating steam for a steam turbine according to claim
11 and by a system comprising a steam turbine and a
heat recovery steam generator according to claim 13.
The dependent claims describe preferred embodiments
of the invention.

[0006] According to a first aspect of the invention, the
objective is solved by a heat recovery steam generator
for generating steam for a steam turbine by recovering
heat energy out of a flow of exhaust gas, comprising at
least a first pressure section for producing steam at a
first pressure. A heat recovery steam generator accord-
ing to the invention is characterised in that the first pres-
sure section comprises a first economiser section ther-
mally coupled to the exhaust gas to heat a feeding fluid
and at least one flash vessel to generate steam out of
the feeding fluid by flash evaporation.

[0007] A heat recovery steam generator according to
the invention can be used to generate steam based on
the waste heat in an exhaust gas. The exhaust gas can
be provided forinstance by a gas turbine. Aheatrecovery
steam generator according to the invention comprises at
least a first pressure section to produce steam at a first
pressure. This first pressure can be preferably low, for
instance between 2bar and 35bar. In preferred embodi-
ments of a heat recovery steam generator according to
the invention, even more pressure sections can be
present, for instance and preferably a second pressure
section to produce steam at a high pressure, forinstance
at pressures beyond 70bar. Also a third pressure section
to produce steam at an intermediate pressure or even
more pressure sections can be present. The second
pressure section, and, if present, all other additional pres-
sure sections, comprise an economiser section, an evap-
orator section and a superheater section. These sections
are sequentially arranged to be flown through by a heat-
ing fluid, starting by the economiser section, then the
evaporator section and then the superheater section.
Preferably, water is used as heating fluid. Further, these
sections are arranged thermally coupled to a flow of ex-
haust gas, wherein the flow direction of the exhaust gas
is vice versa to the general flow direction of the heating
fluid that means the exhaust gas first is in thermal contact
to the superheater section, then the evaporator section
and then the economiser section. This arrangement en-
sures a very efficient thermal energy transfer out of the
exhaust gas into the steam produced especially in the
second, e.g. high pressure section.

[0008] According to the invention, the first pressure
section, which can be the only present pressure section,
has a different set-up than the pressure sections known
in the state of the art. Also in the first pressure section,
an economiser is used to transfer thermal energy from
the exhaust gas into the feeding fluid used in the first
pressure section. Also for the feeding fluid water is used
preferably. If additional pressure sections are present it
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is especially preferred that the heating fluid and the feed-
ing fluid share a common reservoir. In contrast to an
evaporator used in a pressure section of a heat recovery
steam generator according to the state of the art, in a
first pressure section of a heat recovery steam generator
according to the invention a flash vessel is used to gen-
erate steam out of the feeding fluid by flash evaporation.
Flash evaporation occurs, when the feeding fluid under-
goes a reduction in pressure by passing a throttling de-
vice, for instance already when the feeding fluid enters
the flash vessel via a small opening like a fixed orifice or
ahole patternin a plate or cage. Also a valve can be used.
[0009] This bears several advantages. Forinstance, a
transport of the heat recovered from the exhaust gas is
provided by the feeding fluid. Naturally, the feeding fluid
as a liquid has a much higher density than steam. There-
fore, the pipes to transport the feeding fluid can be di-
mensioned much smaller compared to pipes needed to
transport steam. A space needed to set up the first pres-
sure section can therefore be massively reduced, espe-
cially if the flash vessel is located in vicinity to the steam
turbine. This and also a reduction of the number of need-
ed heat exchange modules, especially the avoidance of
steam drums, lead to a simplification of the structural
setup to the heat recovery steam generator. Preferably,
a mass flow of feeding fluid can be chosen matched to
a mass flow of the exhaust gas in a way that at least the
same exergy utilisation can be achieved from the exhaust
gas to the produced steam in the first pressure section
according to the invention compared to a pressure sec-
tion, especially a low pressure section, according to the
state of the art. In this embodiment a first pressure section
and therefore a heat recovery steam generator according
to the invention provides an alternative and equally ca-
pable set-up of a low pressure section of a heat recovery
steam generator.

[0010] Preferably,aheatrecovery steam generatorac-
cording to the invention can be characterised in that the
first pressure section comprises atleast two or more flash
vessels, especially three flash vessels, preferably four
flash vessels, to generate steam out of the feeding fluid
by flash evaporation at different pressure levels. In this
especially preferred embodiment of a heat recovery
steam generator according to the invention an even im-
proved energy transfer between the exhaust gas and the
produced steam can be achieved. Especially, steam at
several, especially low, pressure levels can be provided.
Therefore, in addition to the reduced energy losses re-
garding the thermal energy not extracted from the ex-
haust gas, an even better performance of the steam cy-
cle, especially of a low pressure section of the steam
turbine, by providing steam at several low pressure levels
can be achieved. In summary, in this preferred embodi-
ment of a heat recovery steam generator according to
the invention, the extraction of thermal energy out of the
exhaustgas can be improved and further on the efficiency
of the performance of the steam turbine can also be im-
proved.
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[0011] Inafurtherimprovementa heatrecovery steam
generator according to the invention can be character-
ised in that the at least two or more flash vessels are
sequentially arranged in respect to the flow direction of
the feeding fluid. Therefore, feeding fluid not turned into
steam in one of the flash vessels can be transported into
the sequentially arranged next flash vessel and so on.
Each flash vessel can be constructed such that the re-
spective flash vessel is directed to a certain steam pres-
sure. Preferably, the order of the flash vessels in respect
to the flow direction of the feeding fluid is reverse to the
pressures and temperatures respectively of the pro-
duced steam in the flash vessels. The pressure of the
steam producedinthe respective flash vessels can there-
fore be easily adjusted by the design of the flash vessels
and/or their connection to the steam turbine.

[0012] Further on, a heat recovery steam generator
according to the invention can be characterised in that
the at least one flash vessel comprises a pressure re-
ducing device, especially a throttle valve, to generate
steam of the feeding fluid by flash evaporation. In a flash
vessel steam is produced by flash evaporation that
means that a sudden decrease of pressure, for instance
induced by a sudden increase in available volume, for
the flow of feeding fluid resolves at least partly in a trans-
formation of the feeding fluid into steam. This can be
provided especially easily by using a pressure reducing
device, preferably by using a throttle valve.

[0013] In an alternative embodiment a heat recovery
steam generator according to the invention can be char-
acterised in that the first pressure section comprises a
mechanical pressure reducing device, preferably a water
turbine, arranged in the flow of feeding fluid in the flow
direction of the feeding fluid before the at least one flash
vessel to deliver feeding fluid to the at least one flash
vessel and to generate power out of the flow of feeding
fluid. Other possible mechanical pressure reducing de-
vices are for instance a piston machine or a screw ex-
pander. In this alternative embodiment a mechanical
pressure reducing device is used to improve the energy
efficiency of the heat recovery steam generator accord-
ing to the invention. The mechanical pressure reducing
device, preferably the water turbine, can additionally re-
cover work out of the flow of feeding fluid and thereby
increase the energy efficiency of the heat recovery steam
generator according to the invention. The mechanical
work can for instance be used to generate electricity or
used directly to drive pumps or other devices of the heat
recovery steam generator according to the invention.
[0014] Additionally, a heat recovery steam generator
according to the invention can be characterised in that
the at least two or more flash vessels are sequentially
arranged in respect to the flow direction of the feeding
fluid and that the mechanical device comprises at least
two stages, wherein at least one of the stages of the
mechanical device comprises a feeding pipe to deliver
feeding fluid to one of the flash vessels and a transfer
pipe to transfer feeding fluid not used to generate steam
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in this flash vessel to the next stage of the mechanical
device. In this preferred embodiment of a heat recovery
steam generator according to the invention, again awater
turbine is the preferred embodiment of the mechanical
device. Nevertheless, also other suitable mechanical de-
vices can be used. In the following, all descriptions relat-
ed to a water turbine can be transferred to all suitable
mechanical devices. The water turbine is used to provide
feeding fluid to several flash vessels. Especially, the wa-
ter turbine comprises at least two stages, preferably the
water turbine comprises a dedicated stage for each flash
vessel. The water turbine can be preferably constructed
such that each flash vessel is provided with feeding fluid
at a different pressure. In this preferred embodiment fur-
ther a recirculation of the feeding fluid between the flash
vessels and the water turbine is possible. Therefore,
feeding pipes are used to transport the feeding fluid from
afirst stage of the water turbine into aflash vessel, where-
in the feeding fluid is turned into steam at least partly by
flash evaporation. Feeding fluid not turned into steam
can flow back via a transfer pipe into the sequentially
arranged next stage of the water turbine and further on
transported by the water turbine via the next feeding pipe
into the sequentially next flash vessel. This recirculation
of the feeding fluid allows an even better heat recovery
out of the exhaust gas via the feeding fluid into the steam
produced in the several flash vessels. The energy effi-
ciency and the energy exploitation respectively can
therefore be improved.

[0015] Further, a heat recovery steam generator ac-
cording to the invention can be characterised in that the
first pressure section comprises at least one first super-
heater section to superheat steam generated in the at
least one flash vessel. By doing so, the temperature of
the steam produced by the first pressure section can be
risen further. This can be used to equalise the tempera-
ture of the steam and the temperature of the respective
steam turbine section. A wear of the steam turbine can
thereby be reduced. Further, an improvement of the ef-
ficiency of the steam turbine, to which the steam gener-
ated in the flash vessel, can be provided. An even better
heat recovery and energy exploitation out of the exhaust
gas into the produced steam to drive the steam turbine
can therefore be achieved.

[0016] Additionally, a heat recovery steam generator
according to the invention can be characterised in that
the heat recovery steam generator comprises at least a
second pressure section and that the at least one first
superheater section is thermally coupled to the second
pressure section, especially that the at least one first su-
perheater section is constructed to at least partly use
heating fluid of the second pressure section. In this es-
pecially preferred embodiment heating fluid out of the
second pressure section is used as thermal coupling to
superheat the steam produced in the first pressure sec-
tion. The second pressure section of the heat recovery
steam generator according to the invention uses heating
fluid on a much higher temperature level than the feeding
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fluid used in the first pressure section. By using this very
hot heating fluid of the second pressure section a super-
heating of the steam produced in the first pressure sec-
tion can be provided especially easily. No external heat-
ing unit is necessary to provide a superheater section for
the first pressure section.

[0017] According to another preferred embodiment of
a heat recovery steam generator according to the inven-
tion the heat recovery steam generator is characterised
in that the heat recovery steam generator comprises at
least a second pressure section and that the first econ-
omiser section of the first pressure section is a part of
the second economiser section of the second pressure
section. For instance, this common part of the economis-
er sections can be arranged and thermally coupled to a
downstream part of the exhaust gas pipe. By doing so,
the flow of exhaust gas has already a lower temperature
and can provide the beginning of the heating of the heat-
ing fluid for the high pressure section and simultaneously
provide sufficient heating for the feeding fluid of the first
pressure section. By combining the first economiser sec-
tion as a part of the second economiser section, in other
words the first economiser section is included in the sec-
ond economiser section, the amount of space needed
for the set-up for a heat recovery steam generator ac-
cording to the invention can be reduced.

[0018] According to a second aspect of the invention
the objective in solved by a method for generating steam
for a steam turbine in a heat recovery steam generator
according to the first aspect of the invention. A method
according to the invention is characterised in that steam
for the steam turbine is at least partly generated by flash
evaporation. Alladvantages described in detail in respect
to a heat recovery steam generator according to the first
aspect of the invention can therefore be achieved by a
method for generating steam for a steam turbine in a heat
recovery steam generator which is constructed accord-
ing to the first aspect of the invention. All of these advan-
tages can especially be provided by the fact that steam
for the steam turbine is at least partly generated by flash
evaporation, especially in a first pressure section of the
heatrecovery steam generator. Preferably, this first pres-
sure section is a low pressure section which provides
steam at a low pressure, for instance between 2bar and
35bar.

[0019] In a preferred embodiment of a method accord-
ing to the invention the method can be characterised in
that a mass flow of the feeding fluid is matched to a mass
flow of the exhaust gas, especially that the mass flow
feeding fluid times the thermal capacity of the feeding
fluid equals or at least roughly equals the mass flow of
the exhaust gas times the thermal capacity of the exhaust
gas. This matching of the mass flows of the exhaust gas
and the feeding fluid used in the first pressure section of
the heat recovery steam generator according to the first
aspect of the invention provides an especially good re-
placement of a low pressure section of a heat recovery
steam generator according to the state of the art. If a
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common economiser of two or more pressure sections,
for instance of the first, e.g. low, pressure section and a
second, e.g. high, pressure section, is used, the total flow
of feeding and heating fluid can preferably be matched
to the flow of the exhaust gas. Especially at least the
same heat recovery and therefore energy efficiency can
be provided by matching the mass flow of the feeding
fluid to a mass flow of the exhaust gas. If water is used
as feeding fluid the thermal capacity preferably equals
4.2. As a preferable value for the thermal capacity of an
exhaust gas 1.07 can be used.

[0020] According to a third aspect of the invention the
objective is solved by a system comprising a steam tur-
bine and a heat recovery steam generator, the heat re-
covery steam generator providing steam for the steam
turbine. A system according to the invention is charac-
terised in that the heat recovery steam generator is con-
structed according to the first aspect of the invention. All
advantages described in detail in respect to a heat re-
covery steam generator according to the first aspect of
the invention can therefore be achieved by a system ac-
cording to the third aspect of the invention, which com-
prises a heat recovery steam generator according to the
first aspect of the invention. Preferably, the heat recovery
steam generator of the system according to the third as-
pect of the invention can also carry out a method accord-
ing to the second aspect of the invention. All of the ad-
vantages described in respect to a method according to
the second aspect of the invention can therefore be
achieved by a system according to the third aspect of the
invention which comprises a heat recovery steam gen-
erator capable of carrying out a method according to the
second aspect of the invention.

[0021] Additionally, a system according to the inven-
tion can be characterised in that at least the at least one
flash vessel of the first pressure section of the heat re-
covery steam generator is arranged in vicinity to the
steam turbine. In this embodiment an especial short dis-
tance between the flash vessel of the heat recovery
steam generator and the steam turbine can be provided.
In the at least one flash vessel steam at a preferably low
pressure for the low pressure section of the steam turbine
is produced. By arranging the at least one flash vessel
in vicinity to the steam turbine the distance between the
production position of the steam and the steam turbine
can be minimised. Especially little space is needed for
the pipes to transport the, especially low pressure, steam
from the flash vessel into the steam turbine.

[0022] The presentinvention is further described here-
inafter with the reference to illustrate the embodiments
shown in the accompanying drawings. Elements of the
same function are specified throughout the figures with
the same labels. The drawings show in a schematic way:
FIG.1 a system comprising a steam turbine and a
heat recovery steam generator according to
the state of the art,
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FIG.2 a system comprising a steam turbine and a
heat recovery steam generator according to
the invention, and

FIG.3 a part of a first pressure section of a heat re-
covery steam generator according to the in-

vention.

[0023] FIG. 1 shows a system 1 comprising a steam
turbine 2 and a heat recovery steam generator 3 accord-
ing to the state of the art. The steam turbine 2 is used to
drive an electric generator 4 to produce electric energy.
In this embodiment, the heat recovery steam generator
3 comprises three sections, a second pressure section
10 to provide high pressure steam, an third pressure sec-
tion 30 to provide intermediate pressure steam and a first
pressure section 20 to provide steam at a low pressure.
The different units of the sections 10, 20, 30 are arranged
along a stream of exhaust gas 40. Pumps 5 are used to
convey heating fluid 41 through the first pressure section
20, the third pressure section 30 and the second pressure
section 10. The different branches of the heating fluid 41
share a common reservoir and preferably water is used
for the heating fluid 41. In flow direction of the heating
fluid 41, and therefore against the flow direction of the
flow of exhaust gas 40, the heat recovery steam gener-
ator 3 starts with a common arrangement of the firstecon-
omiser section 23 of the first pressure section 20 and the
second and third economiser section 13, 33 of the third
pressure section 30 and the second pressure section 10
respectively. Next follows the first evaporator section 22
of the first pressure section 20 which is further upstream
in respect to the flow of exhaust gas 40 followed by a first
superheater section 21 of the first pressure section 20.
The low pressure steam 50 is then conveyed to the low
pressure section of the steam turbine 2. Along the flow
of exhaust gas 40 further units of the third pressure sec-
tion 30 and the second pressure section 10 are sequen-
tially arranged along the flow of exhaust gas 40. The third
pressure section 30 as well as the second pressure sec-
tion 10 comprise several economiser sections 13, 33 and
one evaporator section 12, 33 each. Also several super-
heater sections 11, 31 are part of the third pressure sec-
tion 30 and the second pressure section 10 of the heat
recovery steam generator 3 according to the state of the
art as well. The steam 50 at a high pressure level gen-
erated in the second pressure section 10 is afterwards
provided to the steam turbine 2 on its high pressure end.
The steam 50 at an intermediate pressure level gener-
ated in the third pressure section 30 is provided to an
intermediate point in the steam turbine 2. Clearly visible
in this system 1 according to the state of the art is that
the heat recovery steam generator 3 according to the
state of the art only provides low pressure steam 50 at
one single pressure level. Further, the position of the
steam generation of the first pressure section 20 is de-
termined by the flow of exhaust gas 40. Consequently,
long distances between this position and the steam tur-
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bine 2 cannot be avoided, causing a huge dimensional
requirement in regard to setup space for the pipes to
transport the low pressure steam 50.

[0024] In FIG. 2 a system 1 according to the invention
is shown. Especially this system 1 comprises a heat re-
covery steam generator 3 according to the invention and
a steam turbine 2. The second pressure section 10 and
the third pressure section 30 of the heat recovery steam
generator 3 are in general constructed as the respective
sections 10, 30 of a heat recovery steam generator 3
according to the state of the art. For details, see Fig. 1
and the according description respectively. Differences
arise especially in the first pressure section 20. It starts
with a common economiser 13, 23, 33 of all three pres-
sure sections 10, 20, 30. After a division, feeding fluid
42, preferably water, of the first pressure section 20 is
provided to a first flash vessel 24 comprising a pressure
reducing device, especially a throttle valve 25. In this
flash vessel 24 steam 50 is generated by flash evapora-
tion, wherein the throttle valve 25 can be used to regulate
and adjust the properties of the steam 50 produced in
this flash vessel 24. Feeding fluid 42 not converted into
steam 50 is provided to the next flash vessel 24, again
providing a throttle valve 25. This is done in a cascading
way four times, e.g. there are four flash vessels 24 with
a throttle valve 25 each. Still not converted feeding fluid
42 is returned and recirculated. The four flash vessels
24 are therefore sequentially arranged in the flow of feed-
ing fluid 42 and the different flash vessels 24 are con-
structed such that the pressure of steam 50 produced by
flash evaporation in the respective flash vessel 24 is dif-
ferent. Therefore, the low pressure section of the steam
turbine 2 can be fed with low pressure steam 50 at dif-
ferent pressure levels. It is even possible to superheat
at least parts of the produced steams 50 in additional first
superheater sections 21, which can preferably be con-
nected to the second pressure section 10 to use the heat-
ing fluid 41 in the second pressure section 10 as a thermal
coupling 43 to superheat the steam 50 produced in the
first pressure section 20. A better matching between the
temperature of the provided steam 50 and the tempera-
ture within the steam turbine 2 can therefore be achieved.
In summary, a system 1 according to the invention com-
prising a heat recovery steam generator 3 according to
the invention can provide several levels of low pressure
steam 50 especially easy. Further, if the flash vessels 24
are placed in the vicinity of the steam turbine 2, the pipes
used to convey the steam 50 produced in the flash ves-
sels 24 to the steam turbine 2 can be constructed short.
Less space is therefore needed to set up a system 1
according to the invention and an overall simplification
of the setup of the heat recovery steam generator 3 and
the complete system 1 can be provided. To improve the
ability to replace a heat recovery steam generator 3 ac-
cording to the state of the art with a heat recovery steam
generator 3 according to the invention, a mass flow of
feeding fluid 42 and a mass flow of the exhaust gas 40
can be matched, especially by using the respective ther-
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mal capacities as matching constants. This allows pro-
viding at least the same transfer of thermal energy be-
tween the exhaust gas 40 and the produced steam 50 in
the first pressure section 20 regardless whether a heat
recovery steam generator 3 according to the state of the
art or a heat recovery steam generator 3 according to
the invention is used.

[0025] FIG. 3 shows a part of an alternative embodi-
ment of a heat recovery steam generator 3. A mechanical
pressure reducing device, especially a water turbine 26,
which is used to convey feeding fluid 42 into several flash
vessels 24 is depicted. All features described below in
respect to the water turbine 26 can also be related to a
suitable mechanical pressure reducing device. The water
turbine 26 replaces the throttle valves 25 (not shown).
The feeding fluid 42 enters the first stage of the water
turbine 26 and is conveyed via a feeding pipe 28 into the
first flash vessel 24. In this flash vessel 24, part of the
feeding fluid 42 is converted into steam 50 by flash evap-
oration. A superheating of the produced steam 50 in an
additional first superheater section 21 is possible. Feed-
ing fluid 42 not converted into steam 50 is conveyed via
a transfer pipe 29 into the next stage of the water turbine
26. This is done sequentially three times. The pressure
of the feeding fluid 42 conveyed by the water turbine 26
into the different flash vessels 24 is decreasing for each
stage of the water turbine 26. Therefore, also the pres-
sure of the steam 50 produced in the respective flash
vessel 24 gets lower and lower and consequently steam
50 in the low pressure regime at different levels can be
provided to the steam turbine 2 (not shown). In addition,
the water turbine 26 used as mechanical pressure reduc-
ing device is used to generate power out of the flow of
feeding fluid 42. The mechanical work can for instance
be used to generate electricity or used directly to drive
pumps 5 (not shown) or other devices of the heat recov-
ery steam generator 3 according to the invention.

reference number list
[0026]

system

steam turbine

heat recovery steam generator
electric generator

pump

a s WON -~

10  second pressure section

11 second superheater section
12 second evaporator section
13  second economiser section

20  first pressure section

21  first superheater section
22  first evaporator section
23 first economiser section
24  flash vessel
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25  throttle valve

26  water turbine

27 stage

28 feeding pipe

29 transfer pipe

30 third pressure section

31  third superheater section

32  third evaporator section

33  third economiser section

40 exhaust gas

41  heating fluid

42  feeding fluid

43  thermal coupling

50 steam

Claims

1. Heat recovery steam generator (3) for generating
steam (50) for a steam turbine (2) by recovering heat
energy out of a flow of exhaust gas (40), comprising
at least a first pressure section (20) for producing
steam (50) at a first pressure,
characterised in
that the first pressure section (20) comprises a first
economiser section (23) thermally coupled to the ex-
haust gas to heat a feeding fluid (42) and at least
one flash vessel (24) to generate steam (50) out of
the feeding fluid (42) by flash evaporation.

2. Heat recovery steam generator (3) according claim
1,
characterised in
that the first pressure section (20) comprises at least
two or more flash vessels (24), especially three flash
vessels (24), preferably four flash vessels (24), to
generate steam (50) out of the feeding fluid (42) by
flash evaporation at different pressure levels.

3. Heat recovery steam generator (3) according claim
2,
characterised in
that the at least two or more flash vessels (24) are
sequentially arranged in respect to the flow direction
of the feeding fluid (42).

4. Heatrecovery steam generator (3) according one of
the preceding claims,
characterised in
that the at least one flash vessel (24) comprises a
pressure reducing device, especially a throttle valve
(25), to generate steam (50) out of the feeding fluid
(42) by flash evaporation.

5. Heatrecovery steam generator (3) according one of
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10.

the preceding claims 1 to 3,

characterised in

that the first pressure section (20) comprises a me-
chanical pressure reducing device, preferably a wa-
ter turbine (26), arranged in the flow of feeding fluid
(42) in flow direction of the feeding fluid (42) before
the at least one flash vessel (24) to deliver feeding
fluid (42) to the at least one flash vessel (24) and to
generate power out of the flow of feeding fluid (42).

Heat recovery steam generator (3) according claim
2 and 5,

characterised in

that the at least two or more flash vessels (24) are
sequentially arranged in respect to the flow direction
of the feeding fluid (42) and that the mechanical de-
vice comprises at least two stages (27), wherein at
least one of the stages (27) of the mechanical device
comprises a feeding pipe (28) to deliver feeding fluid
(42) to one of the flash vessels (24) and a transfer
pipe (29) to transfer feeding fluid (42) not used to
generate steam (50) in this flash vessel (24) to the
next stage (27) of the mechanical device.

Heat recovery steam generator (3) according one of
the preceding claims,

characterised in

that the first pressure section (20) comprises at least
onefirst superheater section (21) to superheat steam
(50) generated in the at least one flash vessel (24).

Heat recovery steam generator (3) according claim
7,

characterised in

that the heat recovery steam generator (3) compris-
es at least a second pressure section (10) and that
the at least one first superheater section (21) is ther-
mally coupled to the second pressure section (10),
especially that the at least one first superheater sec-
tion (21) is constructed to at least partly use heating
fluid (41) of the second pressure section (10).

Heat recovery steam generator (3) according one of
the preceding claims,

characterised in

that the heat recovery steam generator (3) compris-
es at least a second pressure section (10) and that
the first economiser section (23) of the first pressure
section (20) is a part of the second economiser sec-
tion (13) of the second pressure section (10).

Method for generating steam (50) for a steam turbine
(2) in a heat recovery steam generator (3) according
to one of the preceding claims,

characterised in

that steam (50) for the steam turbine (2) is at least
partly generated by flash evaporation.
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Method according claim 10,

characterised in

that a mass flow of the feeding fluid (42) is matched
to a mass flow of the exhaust gas, especially that
the mass flow of the feeding fluid (42) times the ther-
mal capacity of the feeding fluid (42) equals or at
least roughly equals the mass flow of the exhaust
gas (40) times the thermal capacity of the exhaust
gas (40).

System (1) comprising a steam turbine (2) and a heat
recovery steam generator (3), the heat recovery
steam generator (3) providing steam (50) for the
steam turbine (2),

characterised in

that the heat recovery steam generator (3) is con-
structed according to one of the claims 1 to 9.

System (1) according to claim 12,

characterised in

that at least the at least one flash vessel (24) of the
first pressure section (20) of the heatrecovery steam
generator (3) is arranged in vicinity to the steam tur-
bine (2).
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