19 DANMARK (10 DK/EP 2630342 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

51)  IntCl.: F 01K 23/10 (2006.01) C02F 1/16 (2006.01) F02C 6/04 (2006.01)
Fo02C 6/10(2006.01)

(45) Overseettelsen bekendtgjort den: 2014-12-15

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2014-09-17

(86) Europeeisk ansggning nr.: 11763951.8

(86) Europeeisk indleveringsdag: 2011-10-03

(87) Den europaeiske ansggnings publiceringsdag: 2013-08-28
(86) International ansggning nr.: EP2011067208

(87) Internationalt publikationsnr.: W02012052276

(30) Prioritet: ~ 2010-10-19 EP 10188069

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: ALSTOM Technology Ltd, Brown Boveri Strasse 7, 5400 Baden, Schweiz

(72) Opfinder: DROUX, Francois, Geissraistrasse 5, CH-5452 Oberrohrdorf, Schweiz
BRESCHI, Dario, Ugo, 8A Rue d Eguenigue, F-90170 Anjouey, Frankrig
REYSER, Karl, Im Freudenspiel 52, 79790 Kiissaberg, Tyskland
ROFKA, Stefan, Oberdorfstrasse 6, CH-5415 Nussbaumen, Schweiz
WICK, Johannes, Wandstrasse 14, CH-5712 Beinwil am See, Schweiz

(74) Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien

(54) Benasvnelse: FREMGANGSMADE TIL DRIFT AF ET GAS/DAMP-KOMBIKRAFTVARK MED
KRAFTVARMEPRODUKTION OG ET GAS/DAMP-KOMBIKRAFTVZRK TIL UDFORELSE AF
FREMGANGSMADEN

(56) Fremdragne publikationer:
EP-A1-1 050 667
EP-A1-1 908 733
WO-A1-2008/107916
US-A- 2663 144
US-A1- 2003 154 721



DK/EP 2630342 T3



DK/EP 2630342 T3

Description
TECHNICAL FIELD

The present invention relates to the field of power-plant technology and relates in particular to a method for operation of a combined-cycle
power plant with a gas turbine, at least one steam turbine, and a heat recovery steam generator and a cogeneration process operated by heat
provided by steam extraction . It also relates to a combined-cycle power plant for carrying out the method.

PRIOR ART

Certain areas of use of power plants demand simultaneous generation of electricity and heat. The two forms of energy that are produced are
not necessarily subject to the same demand profile by the connected consumers. The electricity production is traditionally governed by the
requirements of the electrical power supply system, or in some cases by large local industrial consumers. The demand for heat is typically
governed by the requirements of an industrial process or by the daily or seasonal fluctuations in a district-heating network or a drinking-
water processing installation. With regard to the last-mentioned drinking water processing, those nations, which have a large number of
seawater desalination plants are subject to severe fluctuations in the demand for electrical power over the year, while the requirement for
drinking water is largely constant over time.

A large proportion of the heat requirement is in general provided by extraction of steam from the steam turbine or from the main steam lines
in a thermal power plant. If the steam is generated in a waste heat steam generator (heat recovery steam generator HRSG) in a combined-
cycle power plant, its generation is directly linked to the load control of the gas turbine, and therefore cannot be completely decoupled from
the electricity generation.

The design and operation of a gas turbine are normally concentrated on high efficiency during electricity generation. Although partial load
operation of the gas turbine is possible within certain limits, it is, however, limited by the hazardous substance emissions, which increase
when the load is low. During partial load operation, the combustion air flows and exhaust gas flows through the gas turbine are normally
reduced, as a result of which the steam generation in the heat recovery steam generator, which follows downstream is restricted at the same
time.

Various operating methods have previously been proposed for a combined-cycle power plant when the electricity demand is low and the
heat requirement is high (for example as occurs when sea water is vaporized in sea-water desalination plants, which are operated using
steam):

One known option for controlling low electricity production is to restrict the inlet valves of the steam turbine or even to close them
completely, and to pass the excess steam to a water-cooled or air-cooled condenser, bypassing the turbine.

Another known option for maximizing the steam generation independently of the load on the gas turbine is to provide a fan, in order to
provide the necessary additional air, which is required for large supplementary firing in the heat recovery steam generator.

One very simple solution is to provide an auxiliary tank, which produces the steam for the consumers, in order to allow the gas turbines to
be shut downindependently of this.

If the power plant has a plurality of gas turbine units, some of the units can be switched off in order to reduce the electricity generation if the
supplementary firing in the heat recovery steam generator is dimensioned sufficiently large that the steam extraction can be continued at the
same level as if all the gas turbine units were in operation. A comparable solution is disclosed in the document EP 1 701 006 A2. A solution
such as this requires additional hardware complexity for the steam lines, the safety valves, and the steam bypass lines.

The steam extracted from a combined-cycle power plant can be used for a cogeneration process such as a seawater desalination plant with
multiple-effect distillation units (MED). This type of plant normally requires a comparatively low temperature and a low pressure, since the
seawater vaporization takes place below atmospheric pressure. In a typical installation, the steam is therefore extracted at the outlet from the
low-pressure turbine. This configuration assists high electricity production in the combined-cycle power plant, since the low extraction
pressure allows better expansion of the steam in the steam turbine.

An improved type of desalination is known by the name multiple-effect distillation with thermal vapor compression (MED-TCV), as for
example disclosed in WO 2005/105255 Al. In this method, the multiple-effect distillation is carried out using a thermocompressor (which
operates like a conventional steam-jet ejector), in order to pass the steam back from the vaporization cell at the lowest temperature to that at
the highest temperature. The operation of the steam-jet ejectors leads to a higher pressure level in the steam extraction line in the combined-
cycle power plant. The advantage of this configuration is reduced steam consumption for the same amount of drinking water produced,
compared with simple multiple-effect distillation. On the other hand, the higher steam extraction pressure leads to a slight reduction in the
electricity production in the combined-cycle power plant.

The US 2003/154721 Al describes a method for operating combined cycle power plant with steam cooling of the turbine in which during
part load operation a portion of the inducted combustion air is admitted to the cooling system and passed through the at least one turbine
without being involved in the combustion of the fuel in the gas turbine.

SUMMARY OF THE INVENTION

One object of the invention is to specify a method for operating a combined-cycle power plant with cogeneration, which avoids the
disadvantages of the known methods and allows a high heat output and reduced electricity production at the same time without excessively
increasing the hazardous emissions in the exhaust, as well as a combined-cycle power plant for carrying out the method.

The object is achieved by the features of the claims. In the method according to the invention, combustion air is inducted in at least one gas
turbine, is compressed and is supplied to at least one combustion chamber for combustion of a fuel, and the resultant exhaust gas is
expanded in at least one turbine, producing work, wherein the exhaust gas, which emerges from the at least one turbine is passed through a
heat recovery steam generator in order to generate steam, which generator is part of a water-steam circuit with at least one steam turbine, a
condenser, a feedwater tank and a feedwater pump, wherein heat is provided by extracting steam from the at least one steam turbine. The
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method according to the invention comprises, in order to restrict the electricity production while the heat provided by means of steam
extraction remains at a constant level, a portion of the inducted combustion air is passed through the at least one turbine to the heat recovery
steam generator without being involved in the combustion of the fuel in the gas turbine, and in that this portion of the combustion air is used
to operate at least one supplementary firing in the heat recovery steam generator.

One embodiment of the method according to the invention is characterized in that the at least one gas turbine has only one combustion
chamber and only one turbine for expansion of the exhaust gases, and in that that portion of the compressed combustion air, which is not
used for combustion of the fuel is passed to the turbine, bypassing the combustion chamber.

Another embodiment of the method according to the invention is characterized in that the at least one gas turbine is designed for sequential
combustion and comprises two combustion chambers and two turbines for expansion of the exhaust gases, and in that that portion of the
compressed combustion air, which is not used for combustion of the fuel is provided for operation of the supplementary firing by switching
off the second of the two sequentially arranged combustion chambers.

A further embodiment of the method according to the invention is characterized in that the at least one gas turbine is provided with variable
inlet guide vanes and in that the inlet guide vanes are at the same time set to the maximum open position when the second combustion
chamber is switched off.

Another embodiment is characterized in that a portion of the compressed combustion air additionally bypasses the first of the two
sequentially arranged combustion chamber.

A further embodiment is characterized in that the at least one supplementary firing is arranged at the input to the heat recovery steam
generator.

According to another embodiment, the heat recovery steam generator contains a first superheater, wherein a second supplementary firing is
arranged downstream from the first superheater.

Another embodiment of the method according to the invention is characterized in that the steam extracted is used in a desalination plant for
sea-water desalination, which desalination plant can optionally be operated with low-pressure steam or intermediate-pressure steam, and in
that, in order to restrict the electricity production, the operation of the desalination plant is additionally converted from intermediate-pressure
steam to low-pressure steam.

Yet another embodiment of the method according to the invention is characterized in that the desalination plant comprises units for multiple-
effect distillation which operate with low-pressure steam and are additionally each equipped with an apparatus, which operates with
intermediate-pressure steam, for thermal vapor compression, and in that the apparatuses for thermal vapor compression are switched on in
order to restrict the electricity production.

The combined-cycle power plant according to the invention for carrying out the method comprises at least one gas turbine with a
compressor for compression of inducted combustion air, a combustion chamber for combustion of a fuel using the compressed combustion
air, and a turbine for expansion of the exhaust gases created during the combustion as well as a water-steam circuit with at least one steam
turbine and a heat recovery steam generator, through which the exhaust gases which emerge from the gas turbine flow, wherein the
capability to extract steam is provided for the steam turbine. It is characterized in that a controllable bypass is provided in the at least one
gas turbine, via which a portion of the compressed combustion air can be introduced into the turbine, bypassing the combustion chamber,
and in that a supplementary firing is provided in the heat recovery steam generator, in which fuel can be burnt in order to heat the exhaust
gases introduced, using the combustion air which is passed via the bypass.

One embodiment of the combined-cycle power plant according to the invention is characterized in that a valve is arranged in the bypass.

Another embodiment is characterized in that the at least one gas turbine is designed for sequential combustion, and has two combustion
chambers and two turbines for expansion of the exhaust gases.

A further embodiment is distinguished in that the combined-cycle power plant has an associated desalination plant, which processes the
steam extracted from the steam turbine for sea-water desalination, and in that the desalination plant comprises multiple-effect distillation
devices, which are supplied with low-pressure steam from the steam

Another embodiment is characterized in that each multiple-effect distillation device has an associated thermal vapor compression device,
which is operated with intermediate-pressure steam from the steam turbine, and in that the thermal vapor compression devices are designed
such that they can be switched off.

Yet another embodiment is characterized in that first supplementary firing is arranged in the heat recovery steam generator at the input of
the heat recovery steam generator, and second supplementary firing is arranged downstream from a first superheater.

BRIEF DESCRIPTION OF THE FIGURES

The invention will be explained in more detail in the following text with reference to exemplary embodiments in conjunction with the
drawing, in which:

Figure 1

shows a simplified schematic of a combined-cycle power plant with a connected desalination plant according to one exemplary embodiment
of the invention;

Figure 2

shows a schematic of a combined-cycle power plant comparable to that in Figure 1, in particular with sequential combustion in the gas
turbine and a connected desalination plant, as is suitable for carrying out the method according to the invention; and

Figure 3

shows a schematic of a desalination plant, which can be operated within the scope of the invention selectively only with low-pressure steam
or with low-pressure steam and intermediate-pressure steam.
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BEST MODES FOR CARRYING OUT THE INVENTION

An operating concept for the gas turbine in a combined-cycle power plant with cogeneration, which results in a large exhaust gas flow from
the gas turbine with a low exhaust gas temperature at the same time opens up a wide range for supplementary firing in the heat recovery
steam generator, thus making it possible to ensure high steam production for a connected desalination plant, which is operated using the
steam, even when the demand for electricity from the grid system is low at the same time. The supplementary firing can in this case be
restricted to the input of the heat recovery steam generator as a result of which, however, the steam production is restricted. If, in contrast,
further supplementary firing is additionally provided between the superheaters which are arranged in the heat recovery steam generator, the
steam production can be increased considerably, but the steam turbine will probably have to be switched off because the temperature level
of the steam produced at the output of the heat recovery steam generator is too low.

Figure 1 shows a simplified installation layout of a combined-cycle power plant with a connected desalination plant according to one
exemplary embodiment of the invention, by means of which a corresponding operating concept can be implemented. The illustrated
combined-cycle power plant 10 comprises a gas turbine 11, a water-steam circuit 12 and a desalination plant 15. The gas turbine 11, which
drives a first generator G1, comprises a compressor 18, a combustion chamber 19 and a turbine 20. The compressor 18 inducts combustion
air via an air inlet 16, compresses it and then emits it to the combustion chamber 19, where together with a fuel that is introduced, it feeds a
combustion process which produces hot exhaust gases, which are expanded in the downstream turbine 20, producing work. The amount of
inducted combustion air can be controlled via variable inlet guide vanes 17.

The hot exhaust gas from the gas turbine 11 flows through a heat recovery steam generator HRSG 13, which is arranged in the water-steam
circuit 12, in order there to convert feedwater, from a feedwater tank 28, to superheated steam via appropriate economizers 26, 27 and
superheaters 22, 24. Appropriate pumps P2 and P3 are provided in order to direct the feedwater to the HRSG 13. Furthermore, a high-
pressure drum 25 is provided in a manner known per se, as well as a valve V5, by means of which the inlet flow to the high-pressure drum
25 can be controlled. The high-pressure steam, which is produced in the heat recovery steam generator 13 is fed via a valve V3 of the high-
pressure turbine 29 to a steam turbine 14, which is arranged in the water-steam circuit and drives a further generator G2, where it is
expanded to an intermediate pressure, before entering an intermediate-pressure turbine 30 of the steam turbine 14. The low-pressure steam
exhausted by the intermediate-pressure turbine 30 is then passed through a corresponding low-pressure turbine 31, in order finally to be
condensed in a condenser 32 and pumped back to the feedwater tank 28 by means of a condensate pump P1. A cooling medium, which is
conveyed by means of a further pump P4, flows through the condenser 32.

Steam is extracted from the steam turbine 14 via a valve V4 between the intermediate-pressure turbine 30 and the low-pressure turbine 31,
and is fed to a desalination plant 10, which, for example, may be designed as shown in Figure 3. The condensate created in the desalination
plant is fed back into the circuit via a dottedline in Figure 1.

In the installation shown in Figure 1, two supplementary firings 21 and 23 are provided in the heat recovery steam generator 13, one (21) of
which is arranged directly at the input of the heat recovery steam generator 13 (so-called "duct firing"), while the second (23) is arranged
between the two superheaters 22 and 24 (so-called "inter-bank firing"). Both supplementary firings 21 and 23 are supplied with suitable fuel
via appropriate valves V1 and V2.

The special feature of the installation shown in Figure 1 is now that a variable proportion of the combustion air that has been compressed in
the compressor 18 bypasses the combustion chamber 19 via a bypass 33, which is arranged in the gas turbine 11 and can be controlled by
means of a valve V6, and this proportion of the combustion air is therefore not involved in the combustion in the gas turbine 11. This
ensures a constantly high exhaust gas mass flow even when the load on the gas turbine 11 is relatively low. Such operation leads to a lower
exhaust gas temperature, which allows independent control of the steam generation by means of the supplementary firings 21 and 23 in the
heat recovery steam generator 13.

At the same time, because of the reduced combustion air flow, suitable combustion parameters can be maintained in the combustion
chamber 19, with the consequence that the hazardous-substance emission can be kept low even when the load on the gas turbine is
comparatively low. Since the oxygen content in the exhaust gas from the gas turbine is increased considerably in comparison to
conventional operation as a result of bypass operation, the supplementary firing in the heat recovery steam generator 13 can be operated on a
large scale without additional external air.

Another possible way to implement a comparable method is shown in Figure 2 for a combined-cycle power plant 40, which comprises a gas
turbine 34 with sequential combustion. In the case of sequential combustion such as this, as is known by way of example from the document
EP 1 914 407 A2, first and second combustion chambers 19 and 36, respectively, in the gas turbine 34 are respectively connected one after
the other to a downstream expansion turbine 35 and 37, respectively. In this case, when the electricity production is restricted, the second
combustion chamber 36 is switched off, and the inlet guide vanes 17 are opened completely at the same time. This maintains the full exhaust
gas mass flow even when the load on the gas turbine 34 is comparatively low, with the first combustion chamber 19 being operated close to
its nominal operating point and with the hazardous-substance emissions remaining low.

The resultant exhaust gas temperature is low, and, even in this situation, allows independent control of the steam generation by means of the
supplementary firings in the heat recovery steam generator 13. The oxygen content in the exhaust gas of the gas turbine is also considerably
increased in comparison to conventional operation in this type of operation, allowing the supplementary firing in the heat recovery steam
generator 13 to be operated on a large scale without additional external air.

However, in addition to switching off the second combustion chamber 36, it is also possible to provide a bypass, as shown in Figure 1, for
the first combustion chamber 19, in order to supply a proportion of the compressed air, bypassing the first combustion chamber 19. This
makes it possible to ensure that the first combustion chamber 19 can be operated with a flame temperature close to the nominal operating
point, and to ensure that this results in a low exhaust gas temperature with a high mass flow at the same time, as a result of which, as already
described above, independent control of the steam generation by the supplementary firings 21 and 23 is possible.

The two supplementary firings 21 and 23 illustrated in Figure 1 and Figure 2 have the advantage that the first additional firing 21 essentially
makes it possible to ensure a minimal steam temperature at the outlet of the heat recovery steam generator 13, in order to keep the steam
turbine 14 within its load limits, while the purpose of the second supplementary firing 23 is essentially to generate and to control the desired
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amount of steam.

A further influencing option consists in designing the desalination plant 15, as shown in Figure 3, such that it can be operated via separate
extraction lines selectively with intermediate-pressure steam from the intermediate-pressure turbine 30 or with low-pressure steam from the
low-pressure turbine 31. This can be done by using desalination units 15a - 15d in the desalination plant 15, with so-called multiple-effect
distillation devices (MED) 38 in combination with thermal vapor compression devices (TCV) 39. The multiple-effect distillation devices 38
require low-pressure steam at a pressure of about 0.5 bar, while the thermal vapor compression devices 39 require steam at a pressure of
about 3 bar.

In the exemplary embodiment shown in Figure 3, a steam turbine 14 is shown having a common high-pressure turbine 29 and intermediate-
pressure and low-pressure turbines 30 and 31 arranged in two parallel paths, which respectively drive a generator G3 and G4 and receive
intermediate-pressure steam from the high-pressure turbine 29 via valves V7 and V8, while the high-pressure turbine 29 receives high-
pressure steam 41 via the valve V3. The desalination plant 15 is connected to the upper path of the steam turbine 14, with the operation of
the thermal vapor compression devices 39 being controlled via appropriate valves V9. The lower path interacts directly with the condenser
32.

A desalination plant 15 of this kind can be operated alternatively in two different operating modes: in one operating mode, the desalination
units 15a - 15d are operated without the thermal vapor compression devices 39 (valve V9 closed), in order to achieve maximum electricity
production. In the other operating mode, the thermal vapor compression devices 38 are likewise operated, in order to maintain the
production of drinking water, while the electricity requirement is low at times or seasonally.

One advantage of this configuration is that the supplementary firing in the heat recovery steam generator, which normally has to be designed
for partial load operation of the gas turbine, can be reduced in its size, because less steam is required for the desalination of the same amount
of water as a result of the combined operation of the multiple-effect distillation devices 38 and the thermal vapor compression devices 39.
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Patentkrav

1. Fremgangsmade til drift af et gas/damp-kombikraftvaerk
(10, 40) med kraftvarmeproduktion, i hvilken fremgangsmade der
indfegres forbrendingsluft i mindst én gasturbine (11, 34),
komprimeres og tilferes til mindst ét forbrendingskammer (19,
36) til forbrending af et brendstof, og hvor den resulterende
udstgdningsgas udvides i mindst én turbine (20, 35, 37), der
producerer arbejde, og i hvilken fremgangsmade den
udstgdningsgas, som udledes fra den i1 det mindste ene turbine
(20, 35, 37), ledes gennem en varmegenvindings-dampgenerator
(13) for at generere damp, hvilken generator er en del af et
vand/damp-kredslgb (12) med mindst én dampturbine (14), en
kondensator (32) en fegdevandstank (28) og en fgdevandspumpe
(P2), hvor varmen tilvejebringes via ekstraktion af damp fra
mindst én dampturbine (14), hvor, for at Dbegraense el-
produktionen, mens den varme, der tilvejebringes wved hjalp af
dampekstraktionen, forbliver konstant, en del af den indfgrte
forbrendingsluft ledes gennem den 1 det mindste ene turbine
(20, 35, 37) til wvarmegenvindings-dampgeneratoren (13) uden at
blive involveret 1 forbrendingen af brendstof i gasturbinen
(11, 34), kendetegnet ved, at denne del af forbrendingsluften
anvendes til drift af mindst én ekstra fyring (21, 23) i

varmegenvindings-dampgeneratoren (13).

2. Fremgangsmade ifeglge krav 1, kendetegnet ved, at den i
det mindste ene gasturbine (11) kun har ét forbrendingskammer
(19) og kun én turbine (20) til udvidelse af
udstedningsgasserne, og ved, at den del af den komprimerede
forbrendingsluft, som ikke anvendes til forbraending af
brendstoffet, ledes til turbinen (20), uden om

forbrendingskammeret (19).

3. Fremgangsmade ifglge krav 1, kendetegnet ved, at den 1
det mindste ene gasturbine (34) er designet til sekventiel
forbrending og har to, som fgrste og andet sekventielt
anbragte, forbrendingskamre (19, 36) samt to turbiner (35, 37)

til udvidelse af udstgdningsgasserne, og ved, at den del af
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den komprimerede forbrendingsluft, som 1ikke anvendes til
forbrending af brendstoffet, tilvejebringes til drift af den
supplerende fyring (21, 23), ved at slukke for det andet

forbrendingskammer (36).

4, Fremgangsmade ifglge krav 3, kendetegnet ved, at den i
det mindste ene gasturbine (34) er tilvejebragt med variable
indlgbsledeskovle (17) og wved, at indlgbsledeskovlene (17)
samtidigt er indstillet til den maksimalt &abne position, nar

det andet forbrendingskammer (36) er slukket.

5. Fremgangsmade if@zlge et hvilket som helst af kravene 3
eller 4, kendetegnet ved, at en del af den komprimerede
forbrendingsluft endvidere ©passerer uden om det forste

forbrendingskammer (19).

6. Fremgangsmade ifglge et hvilket som helst af kravene 1 -
5 kendetegnet ved, at den i det mindste ene supplerende fyring
(21) drives ved indlgbet til varmegenvindings-dampgeneratoren
(13).

7. Fremgangsmade ifglge krav 6, kendetegnet ved, at
varmegenvindings-dampgeneratoren (13) indeholder en fgrste
overheder (22), og ved, at der drives en anden supplerende

fyring (23) nedstrgms for den fgrste overheder (22).

8. Fremgangsmade ifglge et hvilket som helst af kravene 1
til 7, kendetegnet ved, at den ekstraherede damp anvendes i et
afsaltningsanlag (15) til havvandsafsaltning, hvilket
afsaltningsanlaeg (15) eventuelt kan drives med lavtryksdamp
eller middeltryksdamp, og ved, at driften af

afsaltningsanlaegget (15), for at begranse el-produktionen,

derudover er konverteret fra middeltryksdamp til lavtryksdamp.

9. Fremgangsmade ifglge krav 8, kendetegnet ved, at
afsaltningsanlaegget (15) omfatter enheder til multi-effekt-
destillation (38), der opererer med lavtryksdamp og desuden

hver har en anordning, der opererer med middeltryksdamp, til
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termisk dampkompression (39), og ved, at anordningerne til
termisk dampkompression (39) er tendte for at begranse el-

produktionen.

10. Gas/damp-kombikraftvaerk (10, 40) til udfgrelse af
fremgangsmaden ifglge krav 1, hvilket gas/damp-kombikraftvaerk
(10,40) omfatter mindst én gasturbine (11, 34) med en
kompressor (18) til komprimering af indfegrt forbrendingsluft,
et forbrendingskammer (19, 36) til forbrending af et brendstof
ved hijelp af komprimeret forbrendingsluft og en turbine (20,
35, 37) til udvidelse af den udstgdningsgas, der dannes under
forbrandingen, samt et vand/damp-kredslgb (12) med mindst én
dampturbine (14) og en varmegenvindings-dampgenerator (13),
gennem hvilken de udstgdningsgasser, som udledes fra
gasturbinen (11, 34), stregmmer, hvor evnen til at ekstrahere
damp er tilvejebragt for dampturbinen (14), hvor der er
tilvejebragt en styrbar Dbypass-ledning (33) i mindst én
gasturbine (11), wvia hvilken en del af den komprimerede
forbrendingsluft kan indfgres i turbinen (20, 35, 37), uden om

forbrendingskammeret (19, 36), kendetegnet wved, at der er

tilvejebragt en supplerende fyring (21, 23) i
varmegenvindings-dampgeneratoren (13), i hvilken der kan
brandes braendstof for at opvarme de indfgrte

udstgdningsgasser, ved hjalp af forbrandingsluft, som ledes

via bypass-ledningen (33).

11. Gas/damp-kombikraftverk ifelge krav 10, kendetegnet wved,
at der er anbragt en ventil (V6) i bypass-ledningen (33).

12. Gas/damp-kombikraftvaerk ifglge et hvilket som helst af
kravene 10 eller 11, kendetegnet ved, at den i det mindste ene
gasturbine (34) er designet til sekventiel forbrending og har
to, som forste 0g andet sekventielt anbragte,
forbrendingskamre (19, 36) samt to turbiner (35, 37) til

udvidelse af udstedningsgasserne.

13. Gas/damp-kombikraftvaerk ifglge et hvilket som helst af
kravene 10 - 12, kendetegnet ved, at gas/damp-kombikraftvarket
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(10, 40) har et tilknyttet afsaltningsanle&g (15), som
behandler den damp, der ekstraheres fra dampturbinen (14), til
havvandsafsaltning, og ved, at afsaltningsanlagget (15)
omfatter multi-effekt-afsaltningsindretninger (38), som er

tilvejebragt med lavtryksdamp fra dampturbinen (14).

14. Gas/damp-kombikraftvaerk ifglge krav 13, kendetegnet wved,
at hver multi-effekt-afsaltningsindretning (38) har en
tilknyttet termisk dampkompressionsanordning (39), som kan
operere med middeltryksdamp fra dampturbinen (14), og ved, at
de termiske dampkompressionsanordninger (39) er designet pa en

sadan made, at de kan slukkes.

15. Gas/damp-kombikraftvaerk ifglge et hvilket som helst af
kravene 10 - 14, kendetegnet ved, at der er anbragt en fgrste
supplerende fyring (21) 1  varmegenvindings-dampgeneratoren
(13) wved indlgbet til varmegenvindings-dampgeneratoren (13),
og der er anbragt en anden supplerende fyring (23) nedstrgms

for en forste overheder (22).
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