- 1- METHOD FOR STARTI NG UP AND OPERATI NG A COMVBI NED- CYCLE
PONER PLANT FI ELD OF THE | NVENTI ON The present invention
relates to a nethod for starting-up a-cenbi ned-cycle power plant
operating at house | oad w thout any power being exported to the grid.
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15 on additional tasks such as to provide complementary electricity production to
the grid they are connected to on short notice, particularly in the absence of
large-scale energy storage systems, which are still far away from commercializa-
tion. Large fluctuations during the day require power generators to react quickly
to maintain the balance between demand and production. Under these circum-

20 stances, the power plants have to supply power to the grid in a flexible way: for
example, when the energy required by the grid is low they must be able to re-
duce the power supplied to the grid down to zero and when the grid requires
power again they must be able to provide it very quickly (in some cases they
must be able to provide tens of megawatts in seconds).

25 In the last ten years, the key area of focus of conventional power sources
has been the switch from base load to intermediate load operation, and thus the
need for fast load ramps, shorter low-load and start-up times, and grid stabiliza-
tion. In addition, the demand for ancillary services such as provision of control
reserves and frequency support, as well as tertiary control reserves and load-

30 follow operation, has increased significantly. As a result, new operating require-
ments have emerged, such as two-shift operation, load-follow operation, island

operation, black start capability, frequency support and very high start-up and



As the requirenents for |load cycling are changing and the expansi on
of renewables is increasing, "conventional" power plants wll have to
accommodate 5 to periods in which thecesis an over- or under-
capacity of power. Depending on the country and power grid concerned,
vari ous dynam c capabilities are required. Conbi ned-cycle plants
(i.e. power plants conprising gas and steamturbines) allow faster
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shut-down condition as rapidly as possible to cover demand in the event of short

20 term loss of renewable power. The only solution, in the absence of adequate
storage systems, is the increased use of conventional plants in so- called “two-
shift operation”, that is, start-up and shut-down on a daily basis (and sometimes
several times per day) in order to compensate for fluctuations in load. Under
these operating conditions, it is essential that start-ups are able to take place

25  very rapidly and reliably, which is possible with combined cycle plants, due to the
relative simplicity of their fuel and combustion systems.

As it was mentioned, start-up reliability is becoming an increasingly impor-
tant issue and combined-cycle plants exhibit significant advantages over other
conventional technologies in this respect, due to the fact that they have the low-

30 est degree of complexity. Several start-up methods for combined-cycle power
plants are known in the state of the art, as per EP 2423462 A2, EP 0605156 A2,



It is also known in the state of the art, for exanple as per EP 2 056
421, a method to connect a conbi ned power plant, conprising a gas
turbine and a steamturbine, to a grid. 3 _ I n conbi ned-cycl e power
pl ants, having two power generating units, gas turbine and steam
turbine, during start-up, gas turbine starts as the first unit to run
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start-up is not paid by the grid authorities. e grid operator has
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superheating stations which are capable to control the required steam tempera-
ture. In addition, the steam turbine by-pass stations must be also designed cor-

responding to steam turbine pressure requirement for the start-up.
Traditional start-up procedures require start of the steam turbine at low to
25 intermediate gas turbine operation loads which leads to an overdesign of de-
superheating stations and steam turbine bypass station. Furthermore, due to
unpredictability of start-up load profile, the exported power during start-up is not
paid by the grid authorities. The grid operator has to integrate gas and steam
turbine exported power into the electrical network and manipulate the total grid
30 power accordingly. Also the start-up fuel consumption costs must be covered by
the plant owner. Therefore, the plant owner prefers to start the steam turbine at

the lowest possible gas turbine load to decrease start-up costs.



The present invention relates to a nethod for starting-up a conbi ned-
10 cycl e power plant, connectable to a grid, operating at house | oad,
so no power is exported to the grid. Mpe_specifically, the invention
refers to a method for starting-up the steamturbine of a

conbi ned-cycl e power plant to a condition ready for | oading,
occurring at the | owest possible power, w thout exporting any power
to the grid. 15In the nethod of operation of the invention al

turbi nes (both d st.eam t.ur bi nes

f | ar .
connected (are o I‘?'%g reg fdvewd %tdﬁ\?@%'lﬁlgv\@%?mgga&"BP%’?{%LR:%EFG'E'PH:;\({U”“”‘Q

i's, the totgh apH RdWinBOYStoQHE RBhdARNSealfFoPMadlrg ddt@irs dt i RvdsR possi-
the power plant) does not exceed the house | oad consunption (that is,

does not exkleqwerewiibart exapiiny angpoer tothd atiér nal consunpti on of
t he 20power pla . TJhus, . the.. Y% r exported to the gridis
Jero The s REF4RH bRBHRR e B GaN B BaEEE MR he pover
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of the invention offers poten- 25 tial with respect to unit
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15 In the method of operation of the invention all turbines (both gas and

steam turbines) of the power plant are connected (are online) and the active

power that is produced (that is, the total of the power output generated by all the

turbines in the power plant) does not exceed the house load consumption (that

is, does not exceed the power supply needed for internal consumption of the
20 power plant). Thus, the active power exported to the grid is zero.

The method of the invention can operate with the power plant being con-
nected to the grid and also with the power plant being disconnected from the
grid.

The combined-cycle start-up and operation of the invention offers poten-

25  tial with respect to unit commitment problem. Unit commitment is considered an
increasingly important aspect in the context of cost efficient utilization of the
available generating capacity. This optimal utilization is subject to the start-
up/shut down costs and ramping constraints of the combined-cycle power plant.
In addition, reserve requirements (spinning and non-spinning) are to be taken

30 into consideration. The following advantages are provided by the invention:



t he de-superheating station capacity is reduced which neans costs
reducti on; - the steamturbine bypass station capacity is
reduced whi ch neans costs 10reduction; 5 any start-up failure of the
steam turbine has no inpact on grid stability (grid connection
breaker is open, as there is no power exported to the grid);

the spinning reserve capacity is increased: capacity can be provided
from 15house | oad to conbi ned-cycle base | oad wthout interruption of
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Figure 1, ill UStﬁc?é |lﬂgtf{)]|h§;?(§l%%ﬁé cﬁ%él %ilb%?o%v bgé?urrﬁ%eaggo}__lgg team

turbi ne, accordin re 3

shows the start- up and operation of a conbined-cycle power plant,
simlar to that Wedgsupebegting station|gapecitnis regucee vétieh maamStq%th@uc—
turbi ne and the @4 eam tur bi ne, according to the present invention.

the steam turbine bypass station capacity is reduced which means costs

10 reduction;

- any start-up failure of the steam turbine has no impact on grid stability
(grid connection breaker is open, as there is no power exported to the
grid);

the spinning reserve capacity is increased: capacity can be provided from
15 house load to combined-cycle base load without interruption of the load-

ing process {for example, for steam turbine start).

BRIEF DESCRIPTION OF DRAWINGS

20
The foregoing objects and many of the attendant advantages of this in-
vention will become more readily appreciated as the same becomes better un-
derstood by reference to the foliowing detailed description when taken in con-
junction with the accompanying drawings, wherein.
25 Figure 1 shows a schematic view of a combined-cycle power plant that

can be used to implement the method according to the invention.
Figure 2 shows the start-up and operation of a combined-cycle power
plant, similar to that shown in Figure 1, illustrating the start of the gas turbine and

the steam turbine, according to the known prior art.



5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
di scl oses a nethod for starting-up a conbined-cycle power plant as
the one schematically shown in Figure-1g According to the 10 net hod
of the invention, the steamturbine start-up to the condition ready
for | oading occurs at the | owest possible power, w thout exporting
any power to the grid, as it will be further expl ai ned. The
power plant 1 conprises a gas turbine 2 and a steam power generation

system 10: the ga o] d € g rati
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via |ine 22Zplant, simildhe thasshewbimEigdre oplussaingitheostaries tias g3s tarbine and
conbusti on chanber 4 and a turbine 5. The conbustion chanber 4 is fed
with fuel ethgricantyriae, acqordingite yhepresetiivestien i n the conpressor
3); fuel 6 and oxidizer 7 are conbusted to generate hot gases that

are expanded in the turbine 5 to obtain nme- 20chani cal power.

The turbi ne 5 di scharges exhaust flue gases 8 that are then supplied

Syst em 10 conpr | BETALEDDESCRIFTIGN OF THE RSTIGR over 5 st eam
Generator HRSG that receives the flue gases 8 fromthe gas turbine 2

and produces steamthat is ex- 25 panded in a steamturbine 12,
conpri sing a stafhe prgsertnihvantian alisd@des aypiatladd yor astarihgwp ancombined-

Figure 1, the, steam r neration syst 0 al so_conprises a,.
condenser 1Sl BORSH BT £ 116 ote SoamEREHly SOMESITS He AERBIHINGY the
one shewn iMefHUEE tHe FrAibRO IO Stdth Qufifihe | IR 1R cbR&itiBRtRAEyY for
of the invention. 30Preferably, during this operation at steady state

t he el ect riloagiegerciuss abthe boveastmessibte powehewighaud exportingoamakewe( tothe
shown) connects _t. enerat or %%IWI h the grid 21 such that, when the

br eaker is ¥l saéd{,]\%{" £ & ‘I's con-

The power plant 1 comprises a gas turbine 2 and a steam power genera-
tion system 10: the gas turbine 2 and the steam power generation system 10
15 activate an electric generator 20 connected to an electric grid 21 via line 22.
The gas turbine 2 comprises a compressor 3, a combustion chamber 4
and a turbine 5. The combustion chamber 4 is fed with fuel 6 and oxidizer 7
(usually air compressed in the compressor 3); fuel 6 and oxidizer 7 are com-
busted to generate hot gases that are expanded in the turbine 5 to obtain me-
20 chanical power.
The turbine 5 discharges exhaust flue gases 8 that are then supplied to
the steam power generation system 10; the steam power generation system 10
comprises a boiler 11 (also called Heat Recovery Steam Generator HRSG) that
receives the flue gases 8 from the gas turbine 2 and produces steam that is ex-
25 panded in a steam turbine 12, comprising a stator 12a and a rotor 12b. Typically,
as shown in Figure 1, the steam power generation system 10 also comprises a
condenser 13 and a pump 14.
Different schemes to the exemplary one shown in Figure 1 are also pos-
sible for implementing the method of the invention.
30 Preferably, during this operation at steady state the electric generator 20
is connected to the grid 21: a breaker (not shown) connects the generator 20

with the grid 21 such that, when the breaker is closed, the generator 20 is con-



- 7 - nected to the grid 21 but does not provide any power to it.
Alternatively the electric generator 20 can al so be not connected to
the grid 21 (i.e. the breaker is open). 7 - According to the

i nvention, the turbine 5 and the steamturbine 12 are online (are
connected) and the power supplied by the gas turbine 2 plus that
supplied by the steamturbine 12 to the grid 21 is substantially
equal to zero, that is, the power plant 1 is operating at the house
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components of the plant 1, including the steam turbine 12, supplying power to
the plant auxiliaries, and provid'ing no power to the electrical network, that is,
providing no power to the grid 21. The start of the steam turbine 12 and the co-
ordination of the gas turbine 2 with the start-up requirements of the steam tur-

20  bine 12 are characterized as follows, according to the invention:

1- The gas turbine 2 is started to house load operating point, that is,
the gas turbine 2 supplies as much power as that required for the plant
auxiliaries; at this operation point, the power plant 1 needs no electric-
ity from the electrical grid 21, and the grid connection breaker is typi-

25 cally opened.

2- The gas turbine 2 operates at house load until the steam condition
for the speed up of the steam turbine 12 is fulfilled and the steam tur-
bine 12 has reached the nominal operating speed.

3- The steam, turbine 12 starts to load up and, at the same time, the

30 gas turbine 2 decreases the load to match the total generation power
to the power required by the plant auxiliaries. The reduction of the gas

turbine 2 power depends on the initial temperature of the material in



30gas turbine 2 decreases the load to nmatch the total generation
power to the power required by the plant auxiliaries. The reduction
of the gas turbine 2 power depends on-tlge-initial tenperature of the
material in - 8 - the steamturbine 12 (the initial tenperature of
the material in the steamturbine 12 is the material tenperature at
the point of tine when the steamturbine 12 run-up is initiated and
the first steamadm ssion into the steamturbine 12 takes pl ace),
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achieve a certain stea ur ur bine.2 has Lo vi.de
a certain mninmm ggﬁlﬁlig e ﬁﬁ@ rhqrﬁ,’ng SS?%?CI{ ?J"gl?%sé %Ofs?‘ I ri%me 2
exhaust tenper at ur @ddcPespirtised the b4 réqsrddHopithe p?ar{tmmaﬁég Rgas tur-
that 25 an increasing gas turbine 2 load w |l cause an increasing gas

turbine 2 exhaust DéfpBeasaitead)adhg 'owast steans tabieecleadtindheggteam turbine

turbingc2 will be LORIRLAGRRALIREARS! AL UL ARREL M Sufly 1Sy

mat eri ar of the stéa rbing 1 as turbine 2w ["oade

much as required t@mpit@dldiﬁratewfet@tban'rrturbmwﬂEﬁn&lﬁﬁlﬁlnbbﬁm@éc&tm@hlghest
The gas 30 turbine 2 load wil| not be |oaded nore than required to
provi de a certain SGATiWRoEE DGk cartaaponds de dhe rPOM{e(ﬂé?qEE"EﬁQBbBrCTVG@ pow-

ggnsunpt ion as | 0Wef"§o H%Sﬁl'aB{ SuxilfeSLERMditaM i Jds Wrbhe¥ompressor 3 at
justing its load a

nomlnal speed. The initial temperature of the material of the steam

20 turbine 12 defines the required temperatures and the required tem-

perature gradients of the steam entering the steam turbine 12. To

achieve a certain steam temperature, the gas turbine 2 has to provide

a certain minimum exhaust temperature: typically, the gas turbine 2

exhaust temperature is correlated to the gas turbine 2 load, such that

25 an increasing gas turbine 2 load will cause an increasing gas turbine 2

exhaust temperature. As a final consequence, the gas turbine 2 will be

loaded depending on the initial temperature of the material of the

steam turbine 12. The gas turbine 2 will be loaded as much as re-

quired to provide a certain minimum exhaust temperature. The gas

30 turbine 2 load will not be loaded more than required to provide a cer-

tain minimum exhaust temperature in order to keep fuel consumption

as low as possible. The steam turbine 12 will be adjusting its load as a



function of the load of the gas turbine 2 in such a way that the sum
of the | oad provided by the gas turbine 2 and of the |oad provided by
the steamturbine 12 is equal to the auxi Liary power demand of the
plant 1, the | oad exported to the grid 21 being equal to zero. The
steamturbine 5 12 thermal |oading can be started by increasing the
gas turbine 2 | oad gradually. The increase of the gas turbine 2 | oad
| eads to an increase in the gas turbine 2 exhaust tenperature,

consequent |y | eadi PRk drifé 888 Gulfind BnLEA WATRESAL Sy of
I ne Phe steanY t'ur bi ne

entering the steam the

decreases the | oad th@ld&bpm@edﬂby khe gesmbmel Qaﬂ\drcﬁ‘qheﬂ@mmmﬂ(ﬁed h? the
power plant 1. 4- The gas . turbine 2 stops de-|oadi ng as soon as

mi ni mum r e- quiredséﬁﬁfgﬁg'tb”tee ﬁgﬂueletoﬁag %&Iﬁ%@%wew@@mamﬁ@fét\%@tﬁnt1

turbine 12 stops tgy ?%Cah rfellft%ltﬁ%}fjiloti?[}e&%r%(g%?%‘gé qp%g‘t%%@rtﬂrbme

| oad operation node o ant sum o
turbines2 and the 12 thadnaflotadmgsnta&abetsttmmdtby Iritressingilad gbe tutdne 2 load
plant auxiliary power expor

te 0 tg th .
electrical grid 2192 d%éﬁt(aﬁﬁﬁdna@ﬁae<§th¢r9ésda§wﬂ%3ﬂpﬂ§ Igads igan dpcrease
this node and the ${¢Rn28t@FHiAg 2%%@&&61@ rBtuURE, gﬁ?ntétﬁfg@ﬂgneéaﬁﬁgfto a

material of the steamturbine 12. ncaset rnitl rature
the material in th@r@dt&mﬁcraam@éthﬁstearﬁ(bemﬁafa‘turﬂ emiltahylgtthgtsteameturbine

steamturbine 12 ¢ oaded b ea h

turbine 2. In casea}ghgﬁt @?@Put\‘[@ %‘?h% tét"g’é‘ ?ﬁ Cf éegqeéaﬁqe load to
turbinggl2 is not %uﬁtmfamﬁttwzercgta;adtreaurréﬁéﬁ%fthgagstjvt@r @anthe steam
turbine 12 is started. Generally, the steamturbine 12 is subjected

to two types of %t artTfuﬁa gesrteskive, 2 s dedoasding rass soamdst ther maninRen re-

stress. At plant z Q t he chan | .0ad on the
steam turbine 12 ch(%Bg e‘%g'ﬁ’tl&/ %}P%@Wﬂggm& e@a%?em?%%tcﬁ] tegwf Blne 12
boiler 11 is small st thdohdeip: eisconditioh ddtrespands 4 Bhéeer loall SH¥raton
the steamturbine 12 bypass stations 40 to provide a | ow steam

pressure as requir étPCiﬁyOf He gleahh the EPWeOfl’@e Iged-of filee aertHERing Zaaneh ghe
o oSS oL ) M BB 1218 Pl Wid BERE ) Bwer c
tenperature of thengagl and tHenexpbrteshioal to ahe efistiddl yrid 21 is equal to zero.

5- The gas turbine 2 stays at this mode and the steam entering the
steam turbine 12 heats up the material of the steam turbine 12. In
case the initial temperature of the material in the steam turbine 12 is

20 sufficiently high, the steam turbine 12 can be loaded by increasing the
load of the gas turbine 2. In case the temperature of the material in the
steam turbine 12 is not sufficiently high, the thermal loading of the
steam turbine 12 is started. Generally, the steam turbine 12 is sub-
jected to two types of start-up stresses, mechanical stress and thermal

25 stress. At plant zero load operation mode, the mechanical load on the
steam furbine 12 can be kept very low. The steam production by the
boiler 11 is small due to the low load of the gas turbine 2, allowing the
steam turbine 12 bypass stations 40 to provide a low steam pressure
as required by the steam turbine 12.

30 6- The thermal loading of the steam turbine 12 can be started gradu-
ally increasing the load of the gas turbine 2, leading to an increase in

the exhaust temperature of the gas turbine 2, which consequently



- 10 - Jleads to a gradual increase of the steamtenperature entering
the steamturbine 12. At the sane tine, the steamturbine 12
decreases the load to conply with zere pbant |oad requirenent. 7-The
| oadi ng of the gas turbine 2 can be interrupted as soon as the
S5materials of the steamturbine 12 have reached the required
condition for the mechanical |oading of the steamturbine 12. At this
pl ant operation condition, the sumof the | oad of the steam turbine

12 and the oad of Ligs 455 GUiAIdISErecA6! GORMLRAR (blthdi i [Eflering the

pl ant auxiliaries |oa e exported power to e ctrica
network or grid 21 siesarhGurbeogd2. tAd thersamd tiengadherstghrmanurdineal? déergases

at this operation npde as long as |t is desired by the plant
operator, or it caﬁh‘?ﬁ@rcéfé’s‘"é)”?ﬂ#ééw rRiRiaNtdpad Le@uitengeMdi ent s (f ast

or slow) after cyosingpd _fl‘t?acgﬁc\blgf ﬂﬁg%%&ﬂ@f’?%?ﬁ%e interrupted as d6bh as the

met hod of the invention inproves cost efricrency utilization o

t he avaisl abl e powematapalsi afythgeshearattabiby 12Hsaveoreaichpd dné raquiiiéd sondition

optimal utilization is subject tq start- and shut . do ts and

ranpi ng constrai nt _or_(t?‘?r@?&}?ﬂn'?ﬂgofﬁ ﬁﬂr‘)fﬁ%ﬁ{éaﬂ quh@#ﬁt%ﬁ@amg%%era-

regarding cost ef fighessig iﬁBd,'théaédrﬁrbfoﬂEget BRI tiibfhe 12 and the
a e

I nvention are the foll ow ng: in the known prior art nethods,

| oadi ng process of ladteotthe gas hybing 2lcorgsnendpitatie requrdchplant apkididries
in order to start and{aor ,to I oad the steamturbine 12, in order t. .
Feduce thermal st r 288 andcfie, SR aRRE oot BRitS) aefivd B qbid ;21 s
Theref ape, the | oadgngl ®y 8éid. aHef psWer BRant POvEY skdy2Bt tHis dpRestibh Adde as
the conditions of the plant before the start (thermal state, amnbient

conditions, etc.) 9 B8 itiscdedipdshibfhe pland operripacardbcan ingrepsaithe yoad
ke ainty i ol i ) Cho i Y |
e the stean ¢ uni b BH: tadlehth it GESBAT ffr g ¥ bE pnpection

turbine 2 speed bebesakencti ve power is exported to the grid 3021;

15
The method of the invention improves the cost efficiency utilization of the
available power capacity generated by the power plant 1. This optimal utilization
is subject to start-up and shut down costs and ramping constraints (time) of the
power plant 1. The main advantages regarding cost efficiency utilization of the
20 method of the invention are the following:

a) in the known prior art methods, the loading process of the com-
bined-cycle power plant 1 is interrupted in order to start and/or to load
the steam turbine 12, in order to reduce thermal stress of critical com-
ponents in the steam turbine 12. Therefore, the loading profile of the

25 power plant 1 depends on the conditions of the plant before the start
(thermal state, ambient conditions, etc.) and is thereby subject to con-
siderable uncertainty. This uncertainty is eliminated with the method of
the invention, since the steam turbine 12 is synchronized to the speed
of the gas turbine 2 speed before active power is exported to the grid

30 21;

b) the method of the invention operates with the lowest fuel consump-

tion that is possible for operation (below the gas turbine 2 zero load,



b) the nethod of the invention operates with the | owest fuel consunp-
tion that is possible for operation (below the gas turbine 2 zero

| oad, as expl ained above); c)the nethodlof the invention increases

t he spinning reserve capac- ity, as capacity can be provided
from house | oad to conbi ned-cycle base | oad without interruption of
the | oadi ng process (for exanple, for 5the start of the steamturbine
12). Al'though the present invention has been fully described in

connec- tion with %%eefxﬁélﬁédﬁﬁgﬁ) .ments, it is evident that

nodi fications may Uced within the scope thereof, not
consi deri ng thi sc)as | firvei nnethdnyoi thresiavéltienbuléasad the $pinning reberve capac-
contents of the foI I ovm nc%

NUVBERS pac%y Bin be prow% dYPom hifse Ioa@EgEﬁgmgﬁled-cycle

base load without interruption of the loading process (for example, for

5 the start of the steam turbine 12).

Although the present invention has been fully described in connec-
tion with preferred embodiments, it is evident that modifications may be
introduced within the scope thereof, not considering this as limited by these

10 embodiments, but by the contents of the following claims.

15

20

25

30



1 power plant 2 gas turbine 53 conpressor 4 conbustion chanber 5
turbine 6 fuel 7 oxidizer 108 flue gases 10 steam power generation
system 11 boiler 12 steam turbine 12a_statar 1512b rotor 13 condenser

14 punp

REFERENCE NUMBERS

1 power plant
2 gas turbine
5 3 compressor

4 combustion chamber
5 turbine
6 fuel
7 oxidizer

10 8 flue gases
10 steam power generation system
11 boiler
12 steam turbine
12a stator

15 12b rotor
13 condenser
14 pump
20 electric generator
21 grid

20 22 line
40 bypass line



20 electric generator 21 grid 2022 line 40 bypass line - 13 - CLAI M5
1. Method for starting-up a steamturbine (12) of a conbi ned-cycle
power plant (1), the conbi ned-cycle pewar plant (1) conprising a gas
turbine 5 (2) and a steam power generation system (10) conprising a
steam turbine (12), the conbi ned-cycle power plant (1) activating at
| east one electric generator (20) connectable to an electric grid
(21), wherein the gas turbine (2) conprises a conpressor (3) ,
characterizeglﬁm t hat, during starting-up of the steamturbine (12),
both the gas urgine (2) and the 10 steamturbine (12) are in
operation, the steamturbine (12) adjusting its load as a function of
the |l oad of the gas turbine (2) in such a way that the sum of the

oot b he O e fort thfiriCud 2) s@afh RS20 PEMLIRY Beid Bower

steam turbine (12) 1's equa auXi y pow
2ot (0 ot LRSS oAb Sl P 0, BB £ B e
oot Vs, Lt 0 kAT el Gl B R PRIGPLGSAERE S
fﬁgf’di hgofﬁa )'\f‘t hodiRecARy! i LBriedbydbabdWer prant (AR REVEGAF &F 1h8st one
electric generator (20) connectable to an electric grid (21), wherein the
gas turbine (2) comprises a compressor (3) , characterized in that, dur-
ing starting-up of the steam turbine (12), both the gas turbine (2) and the
10 steam turbine (12) are in operation, the steam turbine (12) adjusting its
load as a function of the load of the gas turbine (2) in such a way that
the sum of the load provided by the gas turbine {2) and of the load pro-

vided by the steam turbine (12) is equal to the auxiliary power demand of

the plant (1), the load exported to the grid (21) being equal to zero.

15
2. Method according to claim 1, characterized in that the minimum load
value that the steam turbine (12) can provide corresponds to the load
that is sufficient to operate the steam turbine (12) at nominal speed.
20 3. Method according to any of claims 1-2, characterized in that the maxi-

mum load value that the steam turbine (12) can provide corresponds to
that required for the auxiliary power demand of the plant (1), maintaining

the compressor (3) at nominal speed.

25



mum | oad val ue that the steamturbine (12) can provide corresponds to
that required for the auxiliary power demand of the plant (1),

mai nt ai ni ng the conpressor (3) at noninalg speed. 25 - 14 - 4. Mthod
according to any of clainms 1-3, characterized in that the gas turbine
(2) adjusts its load by reducing it, such that the m ninmum | oad val ue
provi ded by the gas turbine (2) corresponds to the |oad with which
the conpressor (3) operates at nom nal speed. 5. Met hod accordi ng
to any of clainms 1-3, characterized in that the gas tur- bine (2)

adj usts its4l oad Mpgthot-aeastimg totansotdaimhat -3, ithar@oteized (rotht eé uas tur-
provi ded by the gas turbine (2) corresponds to the | oad val ue

required for the lingi(R) adstoieloademprstiueing inesudhantt the) mifimuMetdatvalue
according to any of the previous clainms, characterized in that the

gas turbine (2) asiowkiesl by the gad tasbine f(@hebirespaidd fethianidddalith which the
tenperature of the material of the steamturbine (12). 157. Met hod

according to any aimpfesspr Q)icpesatesatmominbespeeideri zed in that the

el ectric generator (20) is disconnected to the grid (21). 8. Method

accordimg to any of the previous clains, characterized in that the

el ectric generator (20) is connected to the grid (21). 20 9. Method

accordi ng t& any Mbthddeaguordingus aryaoinaained a3 aharactedzadirt that thdgas tur-

steam pressure in the steam power generation system (10) is

restricted by nedreedR) sdgeets iigplaad sy atdreasing40)such that the maximum load
value provided by the gas turbine (2) corresponds to the load value re-
quired for the auxiliary power demand of the plant (1).

10
6. Method according to any of the previous claims, characterized in that the

gas turbine (2) adjusts its load as a function of the initial temperature of

the material of the steam turbine (12).

15 7. Method according to any of the previous claims, characterized in that the

electric generator (20) is disconnected to the grid (21).

8. Method according to any of the previous claims, characterized in that the
electric generator (20) is connected to the grid (21).
20
9. Method according to any of the previous claims, characterized in that the
steam pressure in the steam power generation system (10) is restricted

by means of steam bypass stations (40).



