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(54) Stand-by operation of a gas turbine

(57) The invention relates a method for operating a
power plant with a single shaft gas turbine (6), in which
the gas turbine (6) is operated at a constant speed which
is below the speed at which the gas turbine (6) is turning
when the first generator (25) is synchronized to an electric

grid (39). The proposed method ensures good stable
combustion with low emissions, a high turbine exhaust
temperature, and minimized fuel consumption.

Besides the method, a power plant comprising a sin-
gle shaft gas turbine (6) designed and configured to carry
out such a method is an object of the invention.
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Description

Field of the invention

[0001] The invention relates to a method for operation
for a gas turbine power plant and to a gas turbine con-
figured to carry out such a method.

Prior art

[0002] At base load and high load modern gas turbines
typically operate with lean premix flames to meet emis-
sion requirements. To assure a stable combustion for all
operating conditions complex operating methods have
been designed as for example known from the
EP0718470.
[0003] Gas turbines and gas turbine combined cycles
are considered to be very flexible. They can be loaded
at a high rate subsequent to a fast start up. Depending
on design and operating method a loading to base load
in less than 10 minutes is feasible. These features are
needed to balance fast changing load requirements from
the consumers as well as changing supply from other
power generation sources like for example wind energy
such that electricity generation equals the electricity con-
sumption at all times.
[0004] To operate with low emissions the combustor
of a gas turbine has to be operated in a premixed mode.
Single combustor Gas turbines for power generation typ-
ically can be operated in a premixed operating mode with
low emission for load points above about 40% relative
load (power output relative to the base load power output
of the gas turbine). Gas turbines with sequential com-
bustion can be operated in a premixed operating mode
with low emission for load points down to the order of
10% relative gas turbine load. For steady  operation be-
low the above-mentioned relative load points the com-
bustor can be operated with a diffusion flame. However,
diffusion flames can lead to high emissions and operation
under these conditions can be restricted by local legal
authorities.
[0005] Operating a gas turbine or a gas turbine com-
bined cycle power plant at the lowest possible load during
periods of low electricity demand combined with a low
electricity price has the advantage that fast loading can
be done at any time with high loading gradients
(50MW/min or more). Under these conditions the gas
turbine’s and the steam turbine’s components are kept
at material temperature levels, which allow fast loading
with largely reduced lifetime consumption as compared
to a start with ignition of a previously unfired gas turbine
and cold steam turbine. This is especially true for com-
bined cycle operation where the steam cycle components
suffer from thermo-mechanical stresses if they are ex-
posed to full load temperatures with fast loading gradi-
ents. Additionally, the risk of a failed start-up of the gas
turbine is avoided, which is a considerable benefit.
[0006] However, the operation at low load can lead to

considerable costs for the consumed fuel. At 40% relative
load the fuel consumption can be between about 50%
and 70% of the base load fuel consumption due to a part
load efficiency, which is well below the base load effi-
ciency. These fuel costs can be reduced by further load
reduction. Further, at times of low demand the electric
grid might not be able to accept the power produced by
the power plant.
[0007] One prerequisite for fulfilling low load operation
(operation at a relative load below 40%) is the combustion
stability. However, lean premixing combustion, which is
a preferred technology for dry NOx emission reduction,
typically has a relatively narrow flammability range. The
flammability limits of a lean premix flame are for example
much narrower than those of a diffusion flame; typically
they are about one order of magnitude smaller. The flam-
mability limits describe the stability of flames.
[0008] In order to control the formation of oxides of
nitrogen ("NOx") and to keep the flame in a stable range,
it has been proposed to bypass a portion of the com-
pressed air from the compressor section around com-
bustors, especially during part-load operation. Such a
bypass is for example known from the US5557920. How-
ever, air entering the turbine has a low temperature due
to the admixing of bypass air and consequently the ex-
haust gas of the turbine has a low temperature compared
to base load or high load conditions. Therefore steam
produced in a subsequent boiler or heat recovery steam
generator is cooler than at base load, which can lead to
high thermal stresses in a steam turbine feed by the boiler
or limitations, e.g. reduced load gradients or hold points,
when loading the plant once the grid requires a power
output.

Summary of the invention

[0009] One aspect of the present disclosure is to pro-
pose a method for operation of a gas turbine plant at low
load or no load with clean stable combustion. The gas
turbine plant comprises a single shaft gas turbine with a
compressor that pressurizes inlet air, which is mixed with
fuel and ignited for generating combustion gases in a
combustor, a turbine that extracts energy from the hot
gases leaving the combustor, one shaft connecting the
compressor and the turbine, and a first generator, which
is mechanically coupled to the shaft of the gas turbine
with a fixed transmission ratio. The gas turbine is de-
signed to operate at a speed at which the gas turbine is
turning when the first generator is synchronized to an
electric grid. The gas turbine is operating at this design
speed at least for high part load and base load.
[0010] Proposed is method for operating such a power
plant with a single shaft gas turbine in a stand-by mode.
According to the proposed method the gas turbine is op-
erated at a constant speed, which is below the speed at
which the gas turbine is turning when the first generator
is synchronized to an electric grid.
[0011] By operation at reduced speed, i.e. a speed be-
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low the speed at which the gas turbine is turning when
the first generator is synchronized, the compressor inlet
mass flow can be reduced relative to the compressor
inlet mass flow at synchronization speed. Due to the re-
duced inlet air mass flow the fuel to air ratio in the com-
bustor can be increased, thus enabling stable combus-
tion with low emissions and low fuel consumption. Fur-
ther, the combustion pressure is reduced due to the re-
duced inlet air mass flow. The stand-by operation of a
gas turbine with very low combustion pressure leads to
a reduction in NOx emissions.
[0012] The proposed method allows good stable com-
bustion with low emissions and a high turbine exhaust
temperature. Because of the reduced mass flow the pow-
er consumption of the compressor is reduced. Therefore
the turbine does not need to produce as much power to
drive the compressor as to drive a compressor at syn-
chronization speed. Therefore the reduced mass flow en-
ables operation with low flue consumption. The high ex-
haust temperature can increase the efficiency of a sub-
sequent steam cycle and therefore helps to further min-
imize the fuel consumption.
[0013] According to one exemplary embodiment of the
method the gas turbine is operated at a speed between
20% and 85% of the speed when the first generator is
synchronized to an electric grid.
[0014] According to a further exemplary embodiment
of the method the gas turbine speed is controlled by ap-
plying a torque on the gas turbine’s shaft by the first gen-
erator, which is operated as a motor via a static frequency
converter.
[0015] In one embodiment of the method first generator
is operated to deliver power to the electric grid via the
static frequency converter. Since the generator is turning
at a speed, which is below the normal operating speed,
it produces an alternating current with a frequency, which
is below the grid frequency. In  order to deliver power to
the grid the frequency is converted to the grid frequency
by the static frequency converter.
[0016] In one exemplary embodiment of the method
the first generator is operated to apply a positive torque
on the shaft to drive the gas turbine. Since the generator
is turning at a speed, which is below the normal operating
speed, the grid frequency is higher that the frequency
needed to operate the generator as a motor when the
generator is turning at a frequency, which is below the
grid frequency. In order to operate the generator as a
motor alternating current with grid frequency is converted
to the generator frequency by the static frequency con-
verter. The alternating current with grid frequency can
for example be provided by the grid or by a steam turbine
of the power plant.
[0017] According to yet another embodiment of the
method, which can be used for so called single shaft pow-
er trains with the gas turbine and steam turbine being
arranged on single shaft, steam turbine power is used to
provide a positive torque to drive the gas turbine.
[0018] For this method the steam produced by a heat

recovery boiler, which is arranged downstream of the gas
turbine to effectively use the waste heat of the gas turbine
exhaust gas, exceeds the steam required to keep the
steam turbine running at idle operation at the reduced
speed. Alternatively steam provided from a second plant
or other external source can be used or added to drive
the steam turbine.
[0019] According to further exemplary embodiments
of the method the gas turbine speed is controlled by ad-
justing a variable inlet guide vane, by adjusting the tem-
perature of the compressor inlet air or by adjusting a blow
off valve position. Each of these control methods can be
applied individually or in combination with one or more
of the others.
[0020] According to yet another exemplary embodi-
ment of the method the temperature of the compressor
inlet gas is increased relative to the temperature of am-
bient air to control the speed of the gas turbine.
[0021] The temperature of the compressor inlet gas
can be increased for example by admixing compressor
bleed air to the compressor inlet gas, or by heating it in
an air pre-heater, or by recirculating flue gas of the gas
turbine to the compressor inlet gas. Each of these tem-
perature control methods can be applied individually or
in combination with one or more of the others.
[0022] According to another exemplary embodiment
of the method the gas turbine emissions are controlled
by at least one of: adjusting the variable inlet guide vanes,
adjusting the blow off valve, adjusting the speed of the
gas turbine, adjusting the temperature of the compressor
inlet gas, or modulating the flame temperature spatial
distribution by adjusting a stage ratio for staged burners
or a fuel supply to individual burners. All of these methods
used alone or in combination have a direct influence of
the flame. In particular the combustor inlet temperature
and therefore the flame position, flame location and max-
imum flame temperature can be adjusted by these meth-
ods.
[0023] For operation of a combined cycle power plant
it is important to control the exhaust temperature of the
gas turbine. The gas turbine exhaust temperature directly
affects the exhaust ducting and the heat recovery steam
generator downstream of the gas turbine. Further, the
steam temperature of steam generated by heat recovery
steam generator depends on the exhaust temperature.
The steam temperature should be kept in an operating
range to avoid or limit thermal stresses in the steam tur-
bine due to steam temperature changes.
[0024] According to one exemplary embodiment of the
method the gas turbine exhaust temperature is controlled
to a target value. The exhaust temperature is controlled
by at least one of adjusting the variable inlet guide vanes,
by adjusting the temperature of the compressor inlet gas,
by adjusting the blow off valve, by adjusting the speed
of the gas turbine or by adjusting the temperature of the
compressor inlet gas.
[0025] Besides the method for operating a power plant
in a stand-by mode, a method for operation in which the
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gas turbine is accelerated from stand-by mode to syn-
chronized speed, idle, loading and load operation as well
as load  reduction, idle operation, and deceleration to
stand-by mode are subject of the disclosure.
[0026] According to an exemplary embodiment of the
method, the gas turbine combustor is operated in a
premix mode for stand-by operation of the gas turbine at
a speed, which is below the speed at which the gas tur-
bine is turning when the first generator is synchronized
to an electric grid, and the combustor is operated with a
diffusion flame or in a premix mode with a diffusion flame
for stabilization during run up to idle operation with syn-
chronization speed, at idle with synchronization speed,
and at low part load. According to this embodiment the
combustor can be operated in a premix mode for base
load and high part load operation. Depending on the de-
sign and operating conditions part of the acceleration to
synchronization speed can be carried out in a premix
mode. The method for operation at idle with synchroni-
zation speed and loading as well as load operation can
be carried out according to conventional operating con-
cept for the gas turbine.
[0027] Load reduction can be done in reverse order:
The combustor is operated with a diffusion flame or in a
premix mode with a diffusion flame for stabilization during
run down from idle with synchronization speed. During
run down or when reaching the stand-by operation of the
gas turbine at a speed, which is below the speed at which
the gas turbine is turning when the first generator is syn-
chronized to an electric grid, the gas turbine combustor
is operated in a premix mode for low emissions.
[0028] Besides the method for operating, a gas turbine
plant designed to carry out such a method is a subject
of the disclosure.
[0029] According to one exemplary embodiment such
a power plant comprises a single shaft gas turbine with
a compressor, a combustor, a turbine, one shaft connect-
ing the compressor and the turbine, and a first generator,
which is mechanically coupled to the shaft of the gas
turbine with a fixed transmission ratio. Such a plant is
characterized in that the gas turbine is designed for con-
tinuous operation at a speed, which is at least 10% below
the design speed of the gas turbine. It can for example
be designed for an operation in a  window between 20%
and 85% speed. The design speed is the speed at which
the gas turbine is turning when the generator is synchro-
nizes to the electric grid.
[0030] According to a further embodiment the shaft,
the blades and vanes of the compressor and turbine are
designed for an operating window free of first order Ei-
genfrequencies at a speed, which is at least 10% below
the design speed of the gas. The operating window can
for example be in a speed range between 20% and 85%
speed. The frequency range of the operating window can
be much smaller than this range. For example it is only
+/- 1 % speed. This design allows continuous operation
at reduced speed. Preferably the window is larger, e.g.
+/- 5 to 10 % or larger.

[0031] To improve operational flexibility during standby
operation the shaft as well as the blades and vanes of
the compressor and turbine can be designed to be free
of at least first and second order Eigenfrequencies for an
operating window of at least +/- 2 percent speed around
an operating point with a speed, which is at least 10%
below the design speed of the gas turbine according to
yet another exemplary embodiment.
[0032] The disclosed method as well as the disclosed
gas turbine plant allow operation of a gas turbine with a
stable low emission flame in the combustor at reduced
speed relative to the synchronization speed. Thereby fuel
consumption can be reduced relative to idle or low load
operation at synchronization speed while still maintaining
low emissions. As a consequence operation for an ex-
tended period of time is possible and economical in this
mode.
[0033] Further, reduced fuel consumption can be real-
ized while still maintaining low emissions and achieving
turbine outlet temperatures that are suitable to keep a
combined cycle at operating temperatures that allow fast
loading of the combined cycle power plant including the
steam turbine.
[0034] Additionally, a reduced fuel consumption can
be realized while still maintaining low emissions and
achieving turbine outlet temperatures and exhaust mass
flow that are suitable to run the combined cycle at a min-
imum load required to cover own consumption and any
house load required by the specific site.
[0035] The above described gas turbine can be a sin-
gle combustion gas turbine or a sequential combustion
gas turbine as known for example from EP0620363 B1
or EP0718470 A2. The disclosed method can be applied
to single combustion gas turbine or a sequential com-
bustion gas turbine.

Brief description of the drawing

[0036] The invention, its nature as well as its advan-
tages, shall be described in more detail below with the
aid of the accompanying drawings. Referring to the draw-
ings:

Fig. 1 shows an example of a gas turbine o according
to the present invention,

Fig. 2 shows an example of the effect of pressure on
NOx emissions in a gas turbine.

Ways of implementing the invention

[0037] The same or functionally identical elements are
provided with the same designations below. The values
and dimensional specifications indicated are only exem-
plary values and do not constitute any restriction of the
invention to such dimensions.
[0038] The example of a power plant for execution of
the proposed method comprises a conventional CCPP
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(combined cycle power plant).
[0039] An exemplary arrangement is shown in Fig. 1.
The gas turbine 6 is supplied with compressor inlet gas
3, and fuel 5. The compressor inlet gas 3 is compressed
by rotating blades 39 and vanes 38 in a compressor 1.
The compressed gas is used for combustion of the fuel
5 in a combustor 4, and the pressurized hot gases expand
in a turbine 7. During expansion in the turbine 7 the pres-
surized hot combustion gas is guided by turbine vanes
40 and drives the turbine blades 41 to deliver mechanical
power. The compressor and turbine are arranged on one
shaft 31. The generator 25 is also mechanically coupled
to the shaft 31. Between the gas turbine 6 and the gen-
erator 25 a gear can be arranged (not shown).
[0040] In this example the gas turbine’s hot exhaust
gas 8 (also called flue gas) pass through a HRSG 9,
which generates live steam 30 for a steam turbine 13.
The steam turbine 13 is either arranged in a single shaft
configuration with the gas turbine 6 and the first generator
25, or as shown here, is arranged in a multi shaft config-
uration to drive a second generator 26. The steam leaving
the steam turbine 13 is sent to a condenser 14 and re-
turned to the HRSG 9. The steam cycle is simplified and
shown schematically without different steam pressure
levels, feed water pumps, etc., as these are not subject
of the invention.
[0041] Different possibilities to increase the tempera-
ture of the compressor inlet gas are shown in Fig. 1. The
compressor inlet gas 3 can be heated by heat exchange
in an air-pre-heater 36 before entering the compressor
1. It can also be heated by admixing compressor bleed
air 16 to the compressor inlet gas. The inlet gas is heated
during compression in the compressor 1. By controlling
the bleed air flow with a bleed air control valve 17 the
temperature of the compressor inlet air can be adjusted.
The compressor bleed air can be taken from the com-
pressor exit as or from an intermediate position of the
compressor 1. The temperature of the compressor inlet
gas 3 can also be adjusted or controlled by recirculation
of flue gas. Recirculated flue gas 21 of the flue gases
from the HRSG 19 is recirculated to the inlet of the com-
pressor 1 of the gas turbine 6 where it is mixed with am-
bient air 2. The recirculated flue gas 21 can be cooled in
the recirculation flue gas re-cooler 27 before mixing with
the ambient air 2. The temperature of the compressor
inlet gas 3 can be controlled by controlling the mass flow
of recirculated flue gas 21 and  by controlling the tem-
perature to which the recirculated flue gas is cooled in
the recirculation flue gas re-cooler 27.
[0042] In the case of flue gas recirculation the com-
pressor inlet gas 3 is a mixture of ambient air 2, and flue
gas, which is recirculated via a flue gas recirculation line.
The remaining flue gas 15 of the flue gases from the
HRSG 19 is directed to the stack 32 by the flue gas splitter
29 and discharged to the environment. Optionally a CO2
capture unit 10 can be installed between flue gas splitter
29 and the stack 32. This CO2 capture unit can comprise
a flue gas blower, a further flue gas blower and a CO2

capture unit. In the CO2 capture unit CO2 is removed
from the flue gas. The remaining flue gas can be released
to the atmosphere and the CO2 can be compressed for
transportation, and storage. There are several technol-
ogies known to remove CO2 from a flue gas such as
absorption, adsorption, membrane separation, and cry-
ogenic separation.
[0043] Further, a variable speed flue gas blower for
recirculation 11 is installed downstream of the recircula-
tion flue gas cooler 27 before mixing the recirculated first
partial flow 21 of the flue gases with the ambient air 2.
[0044] Control of the mass flow in the combustor 4 is
one of the main parameters for controlling combustion.
Since the compressor inlet mass flow is inversely pro-
portional to the inlet temperature, the mass flow in the
combustor can be indirectly control by adjusting the com-
pressor inlet temperature with the measures disclosed
above. The compressor inlet mass flow 3 can be directly
controlled by adjusting the VIGV 34 (variable inlet guide
vanes) or by adjusting the speed of the shaft 31 and there-
by controlling the mass flow in the combustor 4. Further,
the mass flow in the combustor can be controlled by con-
trolling the compressor blow off 18 and/or the compressor
bleed air 16.
[0045] Control of the hot gas temperature in the com-
bustor 4 is one of the main parameters for controlling
combustion. The hot gas temperature can be controlled
by controlling the fuel mass flow 5 in the combustor 4 or
by controlling the fuel to air ratio. Further, it can be con-
trolled by adjusting the combustor inlet temperature. The
local hot gas temperature can be controlled by modula-
tion of the flame temperature spatial distribution e.g.
changing the stage ratio (for staged combustors/burners)
or by switching of stages in burner  groups (not shown).
[0046] The pressure in the combustor 4 is another main
parameter, which influences combustion and in particular
the NOx formation. The pressure in the combustor 4 can
be adjusted by the combined control of the combustor
mass flow and the turbine inlet temperature.
[0047] The first generator 25 can be connected to the
electric grid 33 via a SFC (static frequency converter) 24
and a power switch for the SFC28 to apply a torque on
the shaft 31 and thereby control the speed of the shaft
31. Typically the voltage of the electric grid 33 is higher
than the output, respectively input voltage of the gener-
ator 25; therefore the generator can be connected to the
grid via a step-up transformer 23. The SFC 24 can be
controlled to drive the generator as a motor using electric
power from the electric grid 33 and to operate the gen-
erator to deliver electric power, convert it to the grid fre-
quency and to supply power to the electric grid 33.
[0048] For load operation when the generator 25 is
synchronized to the electric grid 33, the power switch for
the SFC 28 generator is opened and the generator 25 is
connected to the grid via the generator-breaker 42. Gen-
erator excitation and auxiliaries are not shown as they
are not part of the invention.
[0049] In the example shown, 1 the steam turbine 13
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is connected to the electric grid 33 via a steam turbine
generator breaker 44 and steam turbine step up trans-
former 43.
[0050] A control of the gas turbine’s exhaust gas tem-
perature is advantageous because the steam tempera-
ture of the steam generated in the HRSG 9 depends on
the exhaust gas temperature. To operate the steam tur-
bine 13 a minimum steam temperature should be main-
tained and fast temperature gradients should be avoided.
The exhaust temperature can be controlled by controlling
the turbine inlet temperature or hot gas temperature, or
the pressure ratio over the turbine 7, which itself is a
function of the turbine mass flow or combustor exit mass
flow and the turbine inlet temperature.
[0051] If the turbine exit temperature is too low to gen-
erate steam with a sufficiently  high temperature the tem-
perature of the flue gas entering the HRSG 9 can be
increased by burning supplementary fuel 35 in the sup-
plementary firing 37.
[0052] One important feature of the proposed method
is the operation of a gas turbine 6 with very low combus-
tion pressure to reduce NOx emissions during stand-by
operation. The NOx emissions are shown as a function
of the temperature i.e. the ratio of a reference tempera-
ture TREF to the hot gas temperature T in Fig. 2 for two
different combustion pressures p1, p2 where p2 is lower
than p1. Fig. 2 clearly shows that the NOx emissions can
be reduced at high combustion temperatures T or low
Tref/T by reducing the combustion pressure.
[0053] It will be appreciated by those skilled in the art
that the present invention can be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The presently disclosed embod-
iments are therefore considered in all respects to be il-
lustrative and not restricted.

Designations

[0054]

1 Compressor
2 Ambient air
3 Compressor inlet gas
4 Combustor
5 Fuel
6 Gas Turbine GT
7 Turbine
8 Exhaust gas
9 HRSG (heat recovery steam generator)
10 CO2 capture system (optional)
11 Flue gas blower for recirculated flue gas
12 Feed water
13 Steam turbine
14 Condenser
15 Flue gas (to environment)
16 Compressor bleed air
17 Compressor bleed air control valve
18 Compressor blow off

19 Flue gas from HRSG
20 Blow off control valve to gas turbine exhaust duct
21 Recirculated flue gas
22 Blow off control valve to silencer
23 Step-up transformer
24 Static frequency converter
25 First generator
26 Second generator
27 Recirculation flue gas re- cooler
28 Power switch for SFC
29 Flue gas splitter
30 Live steam
31 Shaft
32 Stack
33 Electric grid
34 Variable inlet guide vane
35 Supplementary fuel
36 Air-preheater
37 Supplementary firing
38 Compressor vane
39 Compressor blade
40 Turbine vane
41 Turbine blade
42 Generator-breaker
43 Steam turbine step-up transformer
44 Steam turbine generator breaker

CCPP Combined cycle power plant
TREF hot gas temperature
T hot gas temperature

Claims

1. A method for operating a power plant with a single
shaft gas turbine (6), wherein the single shaft gas
turbine (6) comprises a compressor (1) that pressu-
rizes inlet air (3), which is mixed with fuel (5) and
ignited for generating combustion gases in a com-
bustor (4), a turbine (7) that extracts energy from the
hot gases leaving the combustor (4), one shaft (31)
connecting the compressor (1) to the turbine (7), and
a first generator (25), which is mechanically coupled
to the shaft (31) of the gas turbine (6) with a fixed
transmission ratio, characterized in that the gas tur-
bine (6) is operated at a constant speed, which is
below the speed at which the gas turbine (6) is turn-
ing when the first generator (25) is synchronized to
an electric grid (39).

2. Method according to claim 1, characterized in that
the gas turbine (6) is operating at a speed between
20% and 85% of the speed when the first generator
(25) is synchronized to an electric grid (39).

3. Method according to claim 1 or 2, characterized in
that the gas turbine speed is controlled by at least
one of the following:

9 10 
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applying a torque on the shaft (11) by the first
generator (25) which is controlled by a static fre-
quency converter (24),
adjusting a variable inlet guide vane (34),
adjusting the temperature of the compressor in-
let air (3),
adjusting a blow off control valve (20, 22) posi-
tion.

4. Method according to one of the claims 1 to 3, char-
acterized in that the first generator (25) is operated
to deliver power to the electric grid (33) via the static
frequency converter (24).

5. Method according to one of the claims 1 to 3, char-
acterized in that the first generator (25) is operated
to apply a positive torque on the  shaft (11) to drive
the gas turbine (6) via the frequency converter (24).

6. Method according to one of the claims 1 to 5, char-
acterized in that gas turbine (6) plus steam turbine
(13) are arranged on a single shaft and steam turbine
power is used to drive the gas turbine (6).

7. Method according to one of the claims 1 to 5, char-
acterized in that the temperature of the compressor
inlet gas (3) is increased relative to the temperature
of ambient air (2).

8. Method according to claim 7, characterized in that
the the temperature of the compressor inlet gas (3)
is increased by at least one of following:

admixing compressor bleed air (16) to the com-
pressor inlet gas (3),
heating the inlet gas (3) by heat exchange in an
air pre-heater (36),
admixing recirculated flue gas (21) to the com-
pressor inlet gas (3).

9. Method according to one of the preceding claims,
characterized in that the gas turbine emissions are
controlled by at least one of the following:

adjusting the variable inlet guide vanes (34),
adjusting the blow off valve position (20, 22),
adjusting the speed of the gas turbine (6),
adjusting the temperature of the compressor in-
let gas (3),
modulating the flame temperature spatial distri-
bution by adjusting a stage ratio for staged burn-
ers or a fuel supply to individual burners.

10. Method according to one the preceding claims, char-
acterized in that the gas turbine exhaust tempera-
ture is controlled by at least one of the following:

adjusting the variable inlet guide vanes (34),

the temperature of the compressor inlet gas (3),
adjusting the blow off control valve (20, 22),
adjusting the speed of the gas turbine (6),
adjusting the temperature of the compressor in-
let gas (3).

11. A method for operating a power plant comprising a
single shaft gas turbine (6) with a compressor (1)
that pressurizes inlet air (3), which is mixed with fuel
(5), and ignited for generating combustion gases in
a combustor (4), a turbine (7) that extracts energy
from the hot gases leaving the combustor (4), one
shaft (31) connecting the compressor (1) and the
turbine (7), and a first generator (25), which is me-
chanically coupled to the shaft (31) of the gas turbine
(6) with a fixed transmission ratio, characterized in
that the combustor (4) is operated in a premix mode
(6) during operation at a constant speed, which is
below the speed at which the gas turbine (6) is turn-
ing when the first generator (25) is synchronized to
an electric grid (39), and in that the combustor (4)
is operated with a diffusion flame or in a premix mode
with a diffusion flame for stabilization during run up
to idle, at idle, and at low part load,
and in that the combustor (4) is operated in a premix
mode for base load and high part load operation.

12. A power plant comprising a single shaft gas turbine
(6) with a compressor (1), a combustor (4), a turbine
(7), one shaft (31) connecting the compressor (1)
and the turbine (7), and a first generator (25), which
is mechanically coupled to the shaft (31) of the gas
turbine (6) with a fixed transmission ratio, charac-
terized in that the gas turbine (6) is designed for
continuous operation with the combustor ignited at
a constant speed, which is at least 10% below the
design speed of the gas turbine (6).

13. A power plant according to claim 12, characterized
in that the shaft (31), as well as the blades and vanes
of the compressor (1) and turbine (7) are designed
for an operating window free of first order Eigenfre-
quencies at a speed which is at least 10% below the
design speed of the gas turbine (6).

14. A power plant according to claim 12 or 13, charac-
terized in that the shaft (31) and the blades and
vanes of the compressor (1) and  turbine (7) are de-
signed to be free of at least first and second order
Eigenfrequencies for an operating window of at least
+/- 2 percent speed around an operating point with
a speed which is at least 10% below the design
speed of the gas turbine (6).
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