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(54) GAS TURBINE PLANT FOR THE PRODUCTION OF ELECTRICAL ENERGY

(57) A gas turbine plant for the production of electrical
energy is provided with at least one combustor (4) com-
prising a combustion chamber (20) in which, in use, com-
bustion occurs, and with at least one burner assembly
(22) facing the combustion chamber (20) and fed with a
mixture of air and gas; a radio-frequency electromagnetic
radiation source (11) configured to selectively irradiate
the combustion chamber (20) with radio-frequency elec-
tromagnetic radiations having a given frequency (F) and
a given amplitude (A); at least one detecting sensor (13)

configured to detect at least one parameter indicative of
the presence of flame instability phenomena inside the
combustion chamber (20); and at least one control device
(12) configured to selectively activate the electromagnet-
ic radiation source (11) and regulate the frequency (F)
and/or the amplitude (A) of the radio-frequency electro-
magnetic radiations irradiated by the electromagnetic ra-
diation source (11) on the basis of the data detected by
the at least one detecting sensor (13).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from Italian Pat-
ent Application No. 102017000081329 filed on July 18,
2017.
[0002] The present invention relates to a gas turbine
plant for the production of electrical energy.
[0003] In recent years, under the pressure of increas-
ingly stringent regulations in terms of emissions of pol-
luting substances, combustion techniques have been ori-
ented towards the use of the so-called "lean premix" tech-
nology, which provides for the use of burners in which
the fuel is premixed with air before being burned. Burners
of this type, therefore, are configured to burn lean fuel
mixtures.
[0004] In combustion chambers of this type in which
lean fuel mixtures are burned, at high powers, acoustic
oscillations may be triggered spontaneously (here and
hereinafter identified with the term ’humming’ typically
used in the sector of reference), which are destructive to
the structural integrity of the combustion chamber.
[0005] Moreover, due to the reduction in fuel concen-
tration, further flame instability phenomena may occur in
combustion chambers of this type. For example, sudden
and excessive flame displacements and even intermit-
tent extinguishing of the flame can occur. These flame
instability phenomena, as a whole, are normally identified
with the term "Lean Blow Out" (here and hereinafter ab-
breviated as ’LBO’, also typically used in the sector of
reference).
[0006] The Lean Blow Out is extremely damaging for
the plant as it can even lead to repeated and prolonged
extinguishing and relighting of the flame in the combus-
tion chamber with evident losses in terms of productivity
and reliability of the plant itself.
[0007] In order to prevent the triggering of these unde-
sirable events, the percentage content of fuel is generally
increased.
[0008] This technique, however, has the disadvantage
of substantially increasing the emissions of polluting sub-
stances. For example, in some combustion chambers,
even an increase as low as 4% of the fuel concentration
in the flame-firing mixture can lead to a 25% increase in
NOx emission.
[0009] Moreover, the increase in the percentage con-
tent of fuel is usually achieved by adjusting the opening
of the fuel supply valves. However, these valves are sub-
ject to mechanical wear. Accordingly, the long-term reli-
ability of the prior art is also compromised.
[0010] It is therefore an object of the present invention
to suppress any humming and LBO phenomena without
increasing the emissions of polluting substances.
[0011] It is therefore an object of the present invention
to provide a gas turbine plant for the production of elec-
trical energy in which any humming and LBO phenomena
in the combustion chamber are reduced and which, at

the same time, is reliable, simple to produce and able to
comply with the limits set by the law relating to the emis-
sion of pollutants.
[0012] In accordance with these objects, the present
invention relates to a gas turbine plant for the production
of electrical energy comprising:

- at least one combustor provided with a combustion
chamber in which, in use, combustion occurs, and
with at least one burner assembly facing the com-
bustion chamber and fed with a mixture of air and
gas;

- a radio-frequency electromagnetic radiation source
configured to selectively irradiate the combustion
chamber with radio-frequency electromagnetic radi-
ations having a given frequency and amplitude;

- at least one detecting sensor configured to detect at
least one parameter indicative of the presence of
flame instability phenomena inside the combustion
chamber;

- at least one control device configured to selectively
activate the electromagnetic radiation source and
regulate the frequency and/or the amplitude of the
radio-frequency electromagnetic radiations irradiat-
ed by the electromagnetic radiation source on the
basis of the data detected by the at least one detect-
ing sensor.

[0013] Advantageously, the irradiation of the inner
chamber with radio-frequency electromagnetic radia-
tions decreases any humming and LBO phenomena
without increasing the emissions of polluting substances
and in a reliable manner.
[0014] In fact, the radio-frequency electromagnetic ra-
diations generated by the radiation source interact with
the flame at the output of the burner assembly causing
an increase in the flame speed.
[0015] Here and hereinafter, the term flame speed
means the speed with which the flame propagates in a
stationary fluid.
[0016] Typically, when lean fuel mixtures are burned,
the flame speed in the combustion chamber of a gas
turbine is relatively low.
[0017] Thanks to the present invention, the flame
speed is increased not by an increase in the percentage
content of fuel, as achieved with the prior art methods,
but rather by the flame interacting with the electromag-
netic waves generated by the radiation source.
[0018] In fact, the flame has a small number of free
electrons. Each free electron absorbs a respective frac-
tion of the power of the electromagnetic radiation incident
on the flame. This power is then released by the electrons
when they collide.
[0019] In addition, the power of the radio-frequency
electromagnetic radiation is only absorbed in the hottest
area of the gas present in the combustion chamber, i.e.
precisely where the flame is. In fact, it is in this area that
the number of free electrons responsible for the absorp-
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tion of the radio-frequency power is maximum.
[0020] The power thus dissipated can induce flame
heating or a change in the kinetics of the chemical reac-
tions occurring in the flame. In both cases, the flame
speed increases without an increase in the emissions of
polluting substances.
[0021] This flame speed increase can promote the sup-
pression of the humming and/or LBO phenomena.
[0022] The humming phenomenon, in fact, mainly af-
fects flames with low fuel content, i.e. with relatively low
flame speed values. For example, humming increases
as the ambient humidity increases, and hence the water
vapour content of the mixture feeding the flame, with a
consequent reduction in the flame speed. Increasing the
flame speed is therefore equivalent to dealing with flames
that are more stable in terms of humming.
[0023] Moreover, the humming phenomenon arises
when the oscillations of the combustion power and the
pressure oscillations of the flame are in phase. Said
phase depends on the shape of the flame, which in turn
depends on the flame speed for a given flow field of the
fluid.
[0024] In addition, the power of the acoustic oscilla-
tions in the combustion chamber is supplied by exother-
mic reactions that occur during combustion.
[0025] In accordance with Le Châtelier’s principle, any
action that leads to the heating of a flame from the outside
tends to favour the endothermic reactions at the expense
of the exothermic reactions.
[0026] Therefore, the heating of the flame by irradiation
with radio-frequency electromagnetic radiations tends to
suppress the humming.
[0027] The reduction of the humming phenomenon by
applying radio-frequency is supported by experimental
evidence.
[0028] Moreover, the application of radio-frequency to
a flame reduces the fuel percentage minimum value be-
low which a flame is subject to LBO. Experimental evi-
dence has in fact shown that applying radio-frequency
to a flame having a given percentage of fuel and subject
to LBO can suppress the latter.
[0029] Furthermore, thanks to the present invention,
the plant comprises a control device configured to regu-
late the frequency and/or the amplitude of the radio-fre-
quency electromagnetic radiations irradiated by the elec-
tromagnetic radiation source on the basis of the data de-
tected by the at least one detecting sensor. In this way,
the frequency and/or amplitude of the electromagnetic
radiations that irradiate the combustion chamber is ad-
justed so as to optimize the LBO and/or humming reduc-
tion.
[0030] Further features and advantages of the present
invention will be apparent from the following description
of a non-limiting embodiment thereof, with reference to
the figures of the accompanying drawings, wherein:

- Figure 1 is a schematic view of a gas turbine plant
according to the present invention;

- Figure 2 is a diagram relating to the operation of a
detail of the plant in Figure 1;

- Figure 3 is a side view, with parts in section and parts
removed for clarity, of a further detail of the plant in
Figure 1.

[0031] In Figure 1, reference number 1 indicates a gas
turbine plant for the production of electrical energy.
[0032] The plant 1 comprises a compressor 3, a com-
bustor 4, a gas turbine 6 and a generator 7, which con-
verts the mechanical power supplied by the turbine 6 into
electrical power to be supplied to an electrical network
8, which is connected to the generator 7 by a switch 9.
[0033] The plant 1 also comprises a stabilizing device
10, which comprises a radio-frequency electromagnetic
radiation source 11, a control device 12 and at least one
sensor 13.
[0034] The electromagnetic radiation source 11 is con-
figured to irradiate the combustor 4 with radio-frequency
electromagnetic radiations.
[0035] In particular, the electromagnetic radiation
source 11 comprises a generator 15 configured to gen-
erate electromagnetic radiations, at least one antenna
16 configured to irradiate electromagnetic radiations, and
at least one radio-frequency power cable 17, configured
to supply the electromagnetic radiations generated by
the generator 15 to the antenna 16.
[0036] Preferably, the generator 15 is a free electron
vacuum tube (generally called klystron) configured to
generate radio-frequency electromagnetic radiations
(RF).
[0037] In particular, the generator 15 is configured to
generate electromagnetic radiations with frequencies
ranging between 1-10 GHz, preferably between 3 and 4
GHz, and in particular of 3.7 GHz.
[0038] With reference to the diagram in Figure 2, the
generator 15 is configured to generate pulse trains.
[0039] As we will see in detail later, the pulse trains are
generated by the generator 15 with a frequency F=1/T.
[0040] Each pulse train has a total time length tD. Pref-
erably, the time length tD is shorter than a crossing time
tA, which is understood as the time it takes the air-fuel
mixture to cross the flame. This prevents the motion of
the mixture crossing the flame from dragging outside of
the flame the power dissipated within the flame following
irradiation with radio-frequency electromagnetic radia-
tions.
[0041] In the non-limiting example described and illus-
trated herein, the crossing time tA is approximately one
millisecond.
[0042] Each pulse train may comprise more than one
pulse.
[0043] Each pulse has a given power P and a given
time length t1.
[0044] Within the same pulse train, the pulses follow
one another at regular time intervals having a t2 time
length.
[0045] Each pulse train is separated from the next by
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a time interval t3 having a time length such as to meet
the following relation: 

[0046] The total number of pulses N in a pulse train
can be calculated according to the following relation: 

[0047] The power P of each pulse is preferably the
maximum power that can be generated by the generator
15, compatibly with the cooling requirements of the an-
tenna 16.
[0048] The mean power Pm of each pulse train can be
calculated using the following relation: 

[0049] During irradiation, the flame absorbs only a
small fraction of the power radiated by the radiation
source 11.
[0050] Therefore, the radiation source 11 dissipates a
power Pdiss that can be calculated, in an approximate
way, in accordance with the following relation: 

[0051] Preferably, a maximum allowable value of dis-
sipated power Pdiss is set, which is calculated on the
basis of the cooling system available for the electromag-
netic radiation source 11. The lower the value of the dis-
sipated power Pdiss, the less the need for specific cooling
systems, which are difficult and expensive to manufac-
ture.
[0052] For these reasons, the dissipated power Pdiss
is preferably controlled in order to ensure the smooth
operation of the plant 1.
[0053] With reference to Figure 1, the plant comprises
at least one detecting sensor 13 configured to detect
flame instability (LBO) in the combustor 4, and preferably
also at least one additional detecting sensor 14 config-
ured to detect the presence of acoustic oscillations (hum-
ming) in the combustor 4.
[0054] With reference to Figure 1, the detecting sensor
13 is configured to detect at least one parameter indica-
tive of the presence of flame instability phenomena in the
combustor 4.
[0055] Preferably, the detecting sensor 13 is a sensor
selected from the group of sensors comprising:

• chemiluminescence intensity sensors capable of de-
tecting the intensity of the ultraviolet OH-radical

emissions linked to the chemical reactions that occur
in the combustor. The ultraviolet OH-radical chemi-
luminescence remains advantageously intense
even for flames that are particularly low in fuel.

• flame colour sensors, such as CCD sensors; in fact,
if the flame is subject to LBO, its colour can turn from
red to blue);

• temperature sensors, such as thermocouples, ohm-
meters, adjustable laser diodes, etc.;

• sensors configured to detect changes in the electri-
cal conductivity of the flame. For example, an ioni-
zation sensor sufficiently effective in the present
case is the one based on the application of a voltage
difference across the flame, or a part of it, by means
of at least two electrodes.

[0056] In the non-limiting example described and illus-
trated herein, the detecting sensor 13 is a chemilumines-
cence sensor capable of detecting the concentration of
OH- ions.
[0057] A non-illustrated variant provides that the plant
comprises more than one detecting sensor, each of
which detects a different parameter. This redundancy
can make the detection of flame instability phenomena
more reliable.
[0058] Preferably, the detecting sensor 13 detects a
time course of the parameter indicative of the presence
of flame instability phenomena in the combustor 4.
[0059] Preferably, the additional detecting sensor 14
is a pressure sensor, for example a piezoelectric sensor
or a microphone.
[0060] The detecting sensor 13 and the optional addi-
tional detecting sensor 14 transmit the detected data to
the control device 12.
[0061] The control device 12 is configured to selective-
ly activate the generator 15 by means of a UATT activa-
tion signal if the detecting sensor 13 detects an activation
condition indicative of the presence of flame instability
phenomena (LBO) in the combustor 4.
[0062] Preferably, the activation condition may occur
when the indicative parameter detected by the detecting
sensor 13 exceeds or falls below a predetermined thresh-
old or when the time course of the indicative parameter
detected by the detecting sensor 13 shows a given pat-
tern.
[0063] In the non-limiting example described and illus-
trated herein, the activation condition occurs when the
OH radical chemiluminescence signal drops below 30%
of its mean value and for at least 10 milliseconds does
not rise above 120% of its mean value (a condition iden-
tifying an extinguishing event).
[0064] Alternatively, it is possible to identify a com-
bined activation condition of two different parameters:
the chemiluminescence signal and the acoustic signal.
[0065] In this case, the activation condition occurs
when a peak in the OH radical chemiluminescence signal
and a sufficiently significant peak in the acoustic signal
occur substantially at the same time (a situation identi-
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fying relighting) and/or when the OH radical lumines-
cence signal is substantially close to zero and the acous-
tic signal is less than a given threshold value (a situation
identifying extinguishing). These activation conditions
are linked to the fact that LBO phenomena are charac-
terised by a succession of extinguishing and relighting
events.
[0066] A non-illustrated variant provides that the con-
trol device 12 is configured to selectively activate the gen-
erator 15 by means of a UATT activation signal even if
the additional detecting sensor 14 detects a further pre-
defined activation condition indicative of the presence of
thermoacoustic oscillations in the combustor 4 (hum-
ming).
[0067] For example, a further activation condition can
occur when the pressure detected by the additional de-
tecting sensor 14 exceeds a predetermined threshold
value, for example 20 mbar.
[0068] In case both the detecting sensor 13 and the
additional detecting sensor 14 are operating, the gener-
ator 15 is activated when the activation condition and/or
the further activation condition is detected.
[0069] In the non-limiting example described and illus-
trated herein, in order to identify the occurrence of the
activation condition, the control device 12 can use differ-
ent data processing algorithms, such as for example
those based on ’wavelets’, the ’Fast Fourier Transform’,
neural networks, spectral or statistical methods. For ex-
ample, the control device 12 can be configured to count
the pairs of extinguishing and relighting events detected
per time unit.
[0070] The control device 12 is further configured to
regulate the frequency F and/or the amplitude A of the
radio-frequency electromagnetic radiations irradiated by
the electromagnetic radiation source 11 on the basis of
the data detected by the detecting sensor 13. Preferably,
the control device 12 is further also configured to calcu-
late the mean power Pm of each pulse train on the basis
of the data coming from the detecting sensor 13.
[0071] Preferably, the frequency F and the mean pow-
er Pm are calculated by the control device 12 also on the
basis of the data detected by the additional detecting
sensor 14.
[0072] The control device 12 establishes the values t1,
t2 and t3, required for optimal stabilization, on the basis
of the mean power Pm and the frequency F.
[0073] In the non-limiting example described and illus-
trated herein, the values of the parameters thus calcu-
lated are: T=10 milliseconds, t1=33 microseconds,
t2=450 microseconds, t3=9 milliseconds, tD=1 millisec-
ond, N=3, P=1 MW, Pm=100 kW, Pdiss=10 kW.
[0074] The values of the time T, the mean power Pm
and the time lengths t1, t2, t3 calculated by the control
device 12 are then fed to the radio-frequency electro-
magnetic radiation source 11.
[0075] The radio-frequency electromagnetic radiation
source 11 then generates the pulse trains according to
the input Pm, t1, t2, t3 and T data.

[0076] In this way, the pulse train generated by the
generator 15 is synchronized with the acoustic oscilla-
tions in the combustor 4 so as to maximize the absorption
of the electromagnetic radiations when the flame tem-
perature is maximum.
[0077] Figure 3 shows a part of the combustor 4.
[0078] In the non-limiting example described and illus-
trated herein, the combustor 4 is provided with a com-
bustion chamber 20 in which combustion occurs, an outer
chamber 21 (also called plenum), in which compressed
air flows from the compressor 3, and at least one burner
assembly 22 facing the combustion chamber 20 and sup-
plied with fuel and with the air flowing into the outer cham-
ber 21.
[0079] Preferably, the burner assembly 22 is provided
with a premix burner and a pilot burner (not shown in the
attached Figure 3).
[0080] The combustion chamber 20 is covered with a
plurality of substantially rectangular tiles 24 arranged in
adjacent columns. The tiles 24 are made of a refractory
material, which is transparent to radio-frequency electro-
magnetic radiations.
[0081] The antenna 16 is preferably installed behind
one of the plurality of tiles 24. Preferably, the antenna 16
is coupled to the "cold" rear face of the tile of the plurality
of tiles 24.
[0082] In particular, the antenna 16 has dimensions
substantially the same as the dimensions of the tile 24
coupled thereto, and therefore is rectangular.
[0083] In this configuration, the tile 24 coupled to the
antenna 16 and the tiles 24 adjacent thereto thermally
protect the antenna 16, thus guaranteeing its durability
over time.
[0084] A second embodiment, not shown in the at-
tached figures, provides that the antenna 16 is positioned
close to the pilot burner of the burner assembly 22.
[0085] In use, if the detecting sensor 13 and/or the ad-
ditional detecting sensor 14 detect an activation condition
and/or a further activation condition, respectively, the
generator 15 is activated by the control device 12 through
the UATT signal.
[0086] The generator 15 then generates a pulse train
at a frequency F and in accordance with the time lengths
t1, t2, t3 and the mean power Pm calculated by the control
device 12.
[0087] The antenna 16 irradiates the combustion
chamber 20 with the electromagnetic radiations gener-
ated by the generator 15.
[0088] The electromagnetic radiations interact with the
flame at the output of the burner assembly 22 causing
an increase in the flame speed.
[0089] As already mentioned above, the main effect of
the increased flame speed is a significant reduction of
the LBO and humming phenomena.
[0090] Therefore, the plant made in accordance with
the present invention achieves a significant reduction of
the LBO and humming phenomena without necessarily
requiring an increased percentage of fuel to be supplied
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to the burner assembly 22, and therefore without increas-
ing the emissions of polluting substances. Moreover, the
plant according to the present invention has no mechan-
ical wear problems, as was the case in the solutions of
the prior art.
[0091] The reduction of the LBO and humming phe-
nomena leads to a significant reduction in maintenance
costs. In fact, to carry out repair operations for damage
caused by the LBO and humming phenomena, the plant
1 is shut down and energy production is stopped for the
time necessary to carry out the repair operations.
[0092] In addition, the radio-frequency electromagnet-
ic radiations used in the present solution have intensities
that do not induce dangerous electrical phenomena, such
as electric arcs or corona effects within the combustor 4.
[0093] A further advantage of the present invention is
that the antenna 16 power supply is pulsed.
[0094] First of all, the pulsed power supply allows the
frequency of the radio-frequency electromagnetic radia-
tions to be adjusted so as to maximize their absorption
in the flame.
[0095] The pulsed power supply also enables very high
peak values of the radio-frequency power, with a conse-
quent greater stabilizing effect on the flame, while main-
taining a sufficiently low mean power level such as not
to require the use of systems for cooling the generator
15 and the antenna 16, which are difficult and expensive
to manufacture.
[0096] Moreover, the relatively modest values of the
power required by the generator do not significantly
change the energy balance of the plant.
[0097] Lastly, the compactness of the stabilizing de-
vice 10 allows installation even on existing plants. The
linear dimensions of the antenna 16 and the generator
15 are in fact approximately 20 cm and 1 m, respectively,
and the generator 15 can be installed outside the com-
bustor 4.
[0098] Lastly, it is clear that modifications and varia-
tions may be made to the plant described herein without
departing from the scope of the appended claims.

Claims

1. A gas turbine plant for the production of electrical
energy comprising:

- at least one combustor (4) provided with a com-
bustion chamber (20) in which, in use, combus-
tion occurs, and with at least one burner assem-
bly (22) facing the combustion chamber (20) and
fed with a mixture of air and gas;
- a radio-frequency electromagnetic radiation
source (11) configured to selectively irradiate
the combustion chamber (20) with radio-fre-
quency electromagnetic radiations having a giv-
en frequency (F) and a given amplitude (A);
- at least one detecting sensor (13) configured

to detect at least one parameter indicative of the
presence of flame instability phenomena inside
the combustion chamber (20);
- at least one control device (12) configured to
selectively activate the electromagnetic radia-
tion source (11) and regulate the frequency (F)
and/or the amplitude (A) of the radio-frequency
electromagnetic radiations irradiated by the
electromagnetic radiation source (11) on the ba-
sis of the data detected by the at least one de-
tecting sensor (13).

2. The plant according to claim 1, wherein the detecting
sensor (13) is configured to detect a time course of
the at least one parameter indicative of the presence
of flame instability phenomena inside the combus-
tion chamber (20).

3. The plant according to claim 2, wherein the control
device (12) is configured to calculate the frequency
and/or the amplitude of the radio-frequency electro-
magnetic radiations irradiated by the electromagnet-
ic radiation source (11) on the basis of the time
course of the at least one indicative parameter de-
tected by the at least one detecting sensor (13).

4. The plant according to any one of the foregoing
claims, wherein the detecting sensor (13) is a sensor
selected from the group of sensors comprising:

• chemiluminescence intensity sensors;
• flame colour sensors;
• temperature sensors;
• sensors for the electric conductivity of the
flame.

5. The plant according to any one of the foregoing
claims, wherein the detecting sensor 13 is an OH
radical chemiluminescence intensity sensor.

6. The plant according to any one of the foregoing
claims, comprising at least one further detecting sen-
sor (14) configured to detect at least one further pa-
rameter indicative of the presence of acoustic oscil-
lations in the combustion chamber (20); the control
device (12) being configured to regulate the frequen-
cy (F) and/or the amplitude of the radio-frequency
electromagnetic radiations irradiated by the electro-
magnetic radiation source (11) also on the basis of
the data detected by said further detecting sensor
(14).

7. The plant according to claim 6, wherein said further
detecting sensor (14) is a pressure sensor.

8. The plant according to any one of the foregoing
claims, wherein the radio-frequency electromagnet-
ic radiation source (11) comprises a generator (15)
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configured to generate pulse trains at the frequency
(F); the pulse trains being associated with a mean
power (Pm); each pulse of the pulse train being as-
sociated with a power (P); the control device (12)
being configured to regulate the mean power (Pm)
on the basis of the data detected by the at least one
detecting sensor (13).

9. The plant according to claim 8, wherein each pulse
train comprises a number of pulses (N) calculated
on the basis of the mean power (Pm) and the power
(P) associated with each pulse.

10. The plant according to claim 8 or 9, wherein each
pulse train comprises a plurality of pulses having a
first time length (t1); the control device (12) being
configured to calculate the first time length (t1) of
each pulse on the basis of the mean power (Pm).

11. The plant according to any one of the claims from 8
to 10, wherein each pulse train comprises a plurality
of pulses which follow one another at regular time
intervals having a second time length (t2); the control
device (12) being configured to calculate the second
time length (t2) on the basis of the mean power (Pm).

12. The plant according to any one of the claims from 8
to 11, wherein each pulse train is separated from the
next pulse train by a time interval having a third time
length (t3); the control device (12) being configured
to calculate the third time length (t3) on the basis of
the mean power (Pm).

13. The plant according to any one of claims from 8 to
12, wherein each pulse train has a total time length
(tD); the total time length (tD) being shorter than the
crossing time (tA), which is understood as the time
it takes the air-fuel mixture to cross the flame.

14. The plant according to any one of the foregoing
claims, wherein the electromagnetic radiation
source (11) comprises an antenna (16) connected
to the generator (15) and arranged so as to irradiate
the combustion chamber (20).

15. The plant according to claim 14, wherein the antenna
(16) is coupled to a tile (24) of a plurality of tiles (24)
which cover the combustion chamber (20).
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