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(57) Method for controlling the thermal exchange in
a heat recovery steam generator (4) of a combined cycle
power plant (1) comprising the steps of:
- detecting at least one working parameter (QMPcur;
Tcur) indicative of the current thermodynamic conditions
in at least one first element (25, 40) of the steam gener-
ator (4) ;
- calculating a thermal exchange error (et) as the differ-
ence between the detected working parameter (QMPcur;

Tcur) and a respective predefined reference value (Qref;
Tref);
- assigning a pressure set point value (SPHP; SPMP) to
a regulating member (19; 27) of the heat recovery steam
generator (4) on the basis of the thermal exchange error
(et) calculated;
- regulating the regulating member (19; 27) on the basis
of the pressure set point value (SPHP; SPMP) assigned.



EP 3 187 702 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a method and a device for controlling the thermal exchange in a heat recovery
steam generator of a combined cycle power plant and a combined cycle plant with or without cogeneration.
[0002] A combined cycle power plant for the production of energy generally comprises a gas turbine unit, and a steam
generator with exhaust gases coming from the gas turbine unit and configured to generate steam to be supplied to a
functional unit, for example a steam turbine unit.
[0003] The steam generator comprises an exhaust fumes flow chamber, through which the exhaust fumes of the gas
turbine unit flow, and a steam circuit supplied with demineralised water.
[0004] The steam circuit extends inside the exhaust fumes flow chamber, in such a way as to use the heat of the hot
fumes coming from the gas turbine unit to generate steam.
[0005] A catalyst is also often installed along the exhaust fumes flow chamber, configured to reduce the carbon
monoxide content in the fumes generated by the gas turbine unit.
[0006] The steam generator is usually configured to obtain the maximum thermal efficiency in nominal operating
conditions of the gas turbine.
[0007] However, the market compels manufacturers to design systems that provide for a gas turbine that can also
function at reduced load, for example during night hours when energy demand is significantly reduced. This causes a
decrease of the flow rate and the temperature of the gas turbine exhaust fumes. The same conditions may also occur
during start-up of the gas turbine.
[0008] The low flow rate and low temperature of the gas turbine exhaust fumes may not be sufficient to ensure that
the steam generator generates the quantity of steam, at the quality (in terms of pressure and temperature) required by
the steam turbine and/or by the cogeneration processes of the combined cycle.
[0009] In these cases there is the risk of an excessive cooling of the steam turbine with consequent thermal stresses
and risks of damage thereto and/or an insufficient flow rate of steam supplied to the cogeneration processes.
[0010] In addition, in low load operating conditions, and in particular close to the so-called technical minimum of the
gas turbine, exhaust fumes may not be able to sufficiently heat the catalytic converter configured to convert the carbon
monoxide produced by combustion into carbon dioxide.
[0011] Indeed, at low loads, the instability of the flame and the lower temperatures in the combustion chamber lead
to failure to reach the amount of energy necessary for the complete oxidation of the carbon contained in the fossil fuels
causing an increase in the production of carbon monoxide.
[0012] Catalytic converters have an optimum conversion efficiency at temperatures of approximately 300°C or higher.
The efficiency worsens as the temperature falls below 300° and drastically collapses with temperatures below a threshold
value typical for the catalyst used.
[0013] A purpose of the present invention is therefore to provide a method for controlling the thermal exchange in a
heat recovery steam generator of a combined cycle power plant that is free from the drawbacks of the prior art herein
described; in particular, a purpose of the invention is to provide a control method that is able to optimize the thermal
exchange between the exhaust fumes of the gas turbine unit and the steam circuit of the steam generator in such a way
as to guarantee an adequate generation of steam to the quality required by the steam turbine and/or by the cogeneration
processes and/or by the catalyst even when the gas turbine unit is operated at low loads.
[0014] In accordance with these purposes, the present invention relates to a method of controlling the thermal exchange
in a heat recovery steam generator of a combined cycle power plant in accordance with claim 1.
[0015] A further purpose of the present invention is to provide a device for controlling the thermal exchange in a heat
recovery steam generator of a combined cycle power plant that is able to optimize the thermal exchange between the
exhaust fumes of the gas turbine unit and the steam circuit of the steam generator in such a way as to guarantee an
adequate generation of steam to the quality required by the steam turbine and/or by the cogeneration processes and/or
by the catalyst even when the gas turbine unit is operated at low loads.
[0016] In accordance with these purposes, the present invention relates to a device for controlling the thermal exchange
in a heat recovery steam generator of a combined cycle power plant in accordance with claim 7.
[0017] A further purpose of the invention is to provide a combined cycle power plant for the production of electric
energy in which the quantity of steam generated by the steam generator is sufficient and has the thermal characteristics
required by the steam turbine and/or by the cogeneration processes and/or by the catalyst even when the gas turbine
unit is operated at low loads.
[0018] In accordance with these purposes, the present invention relates to a combined cycle power plant for the
production of electrical energy according to claim 13.
[0019] Further characteristics and advantages of the present invention will become apparent from the following de-
scription of a non-limiting example of an embodiment with reference to the figures of the accompanying drawings, wherein:

- figure 1 is a schematic and simplified diagram of the combined cycle plant for the production of electrical energy
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according to the present invention;
- figure 2 is a schematic diagram with parts in section and parts removed for clarity, of a detail of the plant of figure 1;
- figure 3 is a schematic block diagram of the device for controlling the thermal exchange in a heat recovery steam

generator of a combined cycle power plant according to the present invention;

- figure 4 is a schematic block diagram of a detail of the control device of figure 3 according to a first embodiment;
- figure 5 is a schematic block diagram of the control device of figure 3 according to a second embodiment.

[0020] In figure 1, a combined cycle power plant for the production of energy is indicated with the reference number 1.
[0021] The plant 1 illustrated in figure 1 is preferably configured to produce only electrical energy.
[0022] A variant not illustrated envisages that the plant 1 is configured for the production of electric energy and/or
thermal energy, useful for cogeneration processes such as district heating systems for civil use (homes and offices) and
industrial use (heating greenhouses for plant growing), and transmission of thermal energy for heating distillation towers
for the refining of petroleum products in refineries.
[0023] The plant 1 comprises a gas turbine unit 2, a functional unit 3, a steam generator 4 and a control device 5
configured to control the thermal exchange in the steam generator 4.
[0024] The gas turbine unit 2 is the prime mover of the combined cycle plant 1 and can be fed with any fuel.
[0025] The gas turbine unit 2 is connected to a generator 6 and comprises a compressor, a combustion chamber and
a gas turbine (not shown in the attached figures). The gas turbine drives the generator 6 to generate available electric
energy.
[0026] The functional unit 3 is configured to use the steam generated by the steam generator 4. For example, the
functional unit may be a chemical plant or any plant capable of using the steam produced by the steam generator 4.
[0027] In the non-limiting example described and illustrated herein, the functional unit 3 is a steam turbine unit.
[0028] The steam turbine unit is coupled to a respective generator 7 and comprises a high pressure steam turbine 7a,
an intermediate pressure steam turbine 7b, and a low pressure steam turbine 7c (shown schematically in figure 2).
[0029] The steam generator 4 recovers the residual heat from the combustion fumes generated by the gas turbine
unit 2 and produces steam to be supplied to the functional unit 3.
[0030] With reference to figure 2, the steam generator 4 comprises an exhaust fumes flow chamber 10, through which
the exhaust fumes of the gas turbine unit 2 flow, and a steam circuit 11 supplied with demineralised water.
[0031] The steam circuit 11 extends inside the exhaust fumes flow chamber 10, in such a way as to use the heat from
the hot fumes coming from the gas turbine unit 2 to generate steam to be supplied to the steam turbine unit 3.
[0032] In particular, in the example illustrated, the steam circuit 11 comprises a high pressure section 13, an intermediate
pressure section 14, and a low pressure section 15.
[0033] The high pressure section 13 comprises a plurality of high pressure thermal exchange conduits 17 arranged
in series along a coiled path, a high pressure cylindrical body 18 arranged between two of the high pressure thermal
exchange conduits 17 and a high pressure regulating valve 19 arranged along an end high pressure conduit 17a of the
plurality of high pressure thermal exchange conduits 17. The end high pressure thermal conduit 17a is connected to the
inlet of the high pressure turbine 7a.
[0034] The high pressure regulating valve 19 is configured to adjust the flow rate QHP of the high pressure steam
supplied to the inlet of the high pressure turbine 7a.
[0035] Upstream from the regulating valve 19, the end high pressure conduit 17a comprises a deviation 20 connected
to the exhaust of the high pressure turbine 7a by means of a respective bypass valve 21. The deviation 20 is useful in
situations when the steam cannot enter the high pressure steam turbine 7a (for example because the turbine 7a is out
of service - stopped - or because the steam has not yet reached the minimum pressure and temperature characteristics
to be supplied to the turbine 7a without the risk that it condenses there, causing damage to the blades of the high pressure
turbine 7a.
[0036] The intermediate pressure section 14 comprises a plurality of intermediate pressure thermal exchange conduits
25 arranged in series along a coiled path, an intermediate pressure cylindrical body 26 arranged between two of the
intermediate pressure thermal exchange conduits 25 and an intermediate pressure regulating valve 27 arranged along
an end intermediate pressure conduit 25a of the plurality of intermediate pressure thermal exchange conduits 25. The
end intermediate pressure thermal conduit 25a is connected to the inlet of the intermediate pressure turbine 7b.
[0037] The intermediate pressure regulating valve 27 is configured to adjust the flow rate QMP of the intermediate
pressure steam supplied to the inlet of the intermediate pressure turbine 7b.
[0038] The low pressure section 15 comprises a plurality of low pressure thermal exchange conduits 30 arranged in
series along a coiled path, a low pressure cylindrical body 31 arranged between two of the low pressure thermal exchange
conduits 30 and a low pressure regulating valve 32 arranged along an end low pressure conduit 30a of the plurality of
low pressure thermal exchange conduits 30. The end low pressure thermal conduit 30a is connected to the inlet of the
low pressure turbine 7c.
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[0039] The low pressure regulating valve 32 is configured to adjust the flow rate QLP of the low pressure steam
supplied to the inlet of the low pressure turbine 7c.
[0040] The high pressure cylindrical body 18, the intermediate pressure cylindrical body 26 and the low pressure
cylindrical body 31 are useful during transients (for example start-up, shut-down, and changing the plant load) during
which the physical characteristics of the steam generated in the steam generator conduits change due to the change in
the process variables (flow rate and temperature of the exhaust fumes of the gas turbine unit 2, temperature and flow
rate of the steam in the steam circuit 11). In particular, the high pressure cylindrical body 18, the intermediate pressure
cylindrical body 26, and the low pressure cylindrical body 31 accumulate or provide water depending on the operating
conditions of the plant 1 in such a way that the steam has a substantially constant pressure in each of the various sections
13, 14 and 15 of the steam circuit 11.
[0041] The low pressure cylindrical body 31 is fed by a pump 35 that draws water from a condenser (not illustrated in
the accompanying figures).
[0042] The intermediate pressure cylindrical body 26 is fed by a pump 36 that draws water in the liquid state from the
intermediate pressure section 14, and in particular from the intermediate pressure thermal exchange conduits.
[0043] The high pressure cylindrical body 18 is fed by a pump 37 that draws water in the liquid state from the intermediate
pressure cylindrical body 26.
[0044] The low pressure cylindrical body 31, the intermediate pressure cylindrical body 26, and the high pressure
cylindrical body 18 can be selectively fed and brought to working pressure with steam coming from an auxiliary steam
source 38 (shown by dashed lines in figure 2). The auxiliary steam source 38 is obviously connected to the low pressure
cylindrical body 31, the intermediate pressure cylindrical body 26 and the high pressure cylindrical body 18 by means
of regulating members 38a schematically represented in figure 2.
[0045] A catalyst 40, which is configured to convert carbon monoxide produced by combustion in the gas turbine unit
2 into carbon dioxide, is arranged along the exhaust fumes flow chamber 10.
[0046] The catalyst 40 is preferably arranged in the vicinity of some of the high pressure thermal exchange conduits
17 and some of the intermediate pressure thermal exchange conduits 25.
[0047] A block diagram relating to the control device 5 is shown in figure 3.
[0048] The control device 5 is configured to regulate the thermal exchange of the steam generator 4 so as to optimise
the thermal exchange between the exhaust fumes of the gas turbine unit 2 and the steam circuit 11 of the steam generator
4 in such a way as to guarantee an adequate generation of steam to the quality required by the functional unit 3 and/or
by the cogeneration processes and/or by the catalyst 40 even when the gas turbine unit 2 is operated at low loads.
[0049] The control device 5 comprises:

- at least one detecting device 42 configured to detect at least one working parameter of the current thermodynamic
conditions in at least one first element of the steam generator;

- at least one error calculating module 43 configured to calculate a thermal exchange error et as the difference between
the detected working parameter and a respective predefined and previously established reference value;

- at least one set point calculating module 44 configured to calculate a pressure set point value for a regulating member
of the steam generator 4;

- and at least one actuating module 45 configured to regulate the opening of the regulating member of the steam
generator 4.

[0050] In the non-limiting example described and illustrated herein the detecting device 42 (also shown in figure 2) is
configured to detect the current steam flow rate QMPcur in one of the intermediate pressure thermal exchange conduits 25.
[0051] The detecting device 42 preferably comprises one or more calibrated diaphragms coupled to pressure differential
gauges.
[0052] The detecting device 42 is preferably arranged downstream of the intermediate pressure cylindrical body 26
taking into account the direction of the steam flow from the pump 36 to the intermediate pressure turbine 7b.
[0053] If the plant 1 is of the type with cogeneration, the sensing device 42 is still arranged downstream of the inter-
mediate pressure cylindrical body 26 near the point of withdrawal of the intermediate pressure steam intended for
cogeneration processes.
[0054] A variant not illustrated envisages that the detecting device 42 is preferably arranged downstream of the low
pressure cylindrical body 31 taking into account the direction of the steam flow from the pump 35 to the low pressure
turbine 7c. If the plant 1 is of the type with cogeneration, the detecting device 42 is still arranged downstream of the low
pressure cylindrical body 31 near the point of withdrawal of the low pressure steam intended for cogeneration processes.
[0055] The error calculating module 43 is configured to calculate a thermal exchange error et as the difference between
the detected operating parameter and a respective predefined reference value, i.e. between the current steam flow rate
QMPcur in one of the intermediate pressure thermal exchange conduits 25 and a respective flow rate reference value Qref.
[0056] In the non-limiting example described and illustrated herein the flow rate reference value Qref to obtain an
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optimum thermal exchange is approximately 19.46 kg/s.
[0057] It is understood that the reference value of the operating parameter may be modified based on the context of
the thermal exchange requirements.
[0058] With reference to figure 4, the set point calculating module 44 is configured to add a correction term CORR,
calculated by a calculating module 47 based on the value of the thermal exchange error et, to a basis set point value
SPbase. 

[0059] The set point calculating module 44 also comprises a limiter 48 configured to limit the set point pressure value
so as to avoid exceeding a predefined maximum value. The maximum value is established in such a way as not to
exceed the design limits of the plant 1 and also not to lead to an excessive closing of the regulating member.
[0060] In the non-limiting example described and illustrated herein the set point calculating module 44 is configured
to calculate the set point pressure SPHP for the high pressure regulating valve 19.
[0061] In this case the basis set point value is equal to approximately 8 MPa, while the correction term CORR is
calculated by a calculating module 47 of the proportional integral PI type configured to output a correction term in the
range of 0 to 25.
[0062] The gain parameters of the proportional integral PI calculating module 44 are preferably defined in such a way
that the pressure increase is able to ensure a sufficient margin of superheating of the steam which is then supplied to
the high pressure turbine 7a.
[0063] In the non-limiting example described and illustrated herein the maximum value defined by the limiter is equal
to 105 bar. This prevents the design limits of the plant 1 from being exceeded and avoids excessive closing of the high
pressure regulating valve 19 and ventilation problems in the high pressure turbine 7a.
[0064] The actuating module 45 is configured to regulate opening of the regulating member of the steam generator 4
based on the set point pressure calculated by the set point calculating module 44.
[0065] In the non-limiting example described and illustrated herein the actuating module 45 is configured to regulate
the actuator of the high pressure regulator valve 19 based on the set point pressure SPHP calculated by the set point
calculating module 44.
[0066] A variant not illustrated envisages that the set point calculating module 44 is configured to calculate the set
point pressure SPMP for the intermediate pressure regulating valve 27 and thus that the actuating module 45 is configured
to regulate the actuator of the intermediate pressure regulating valve 27 based on the set point pressure SPMP calculated
by the set point calculating module 44.
[0067] Figure 5 shows a control device 50 according to a second embodiment of the present invention.
[0068] The control device 50 differs from the control device 5 essentially by the fact that it comprises a detecting device
52 (not shown in figure 2) configured to detect the current temperature of the steam generator 4 at a point near the
catalyst 40.
[0069] The detecting device 52 preferably comprises one or more thermocouples.
[0070] The detecting device 52 is preferably arranged upstream of the high pressure cylindrical body 18 taking into
account the direction of the steam flow from the pump 37 to the high pressure turbine 7a. In particular, the detecting
device 52 is arranged upstream of the high pressure cylindrical body 18 along one conduit of the plurality of high pressure
thermal exchange conduits 17 usually defined as an evaporator.
[0071] The control device 50 accordingly comprises an error calculating module 53 configured to calculate a thermal
exchange error et as the difference between the current temperature Tcur of the steam generator 4 at a point near the
catalyst 40, and a respective reference temperature value Tref.
[0072] In the non-limiting example described and illustrated herein the value of the reference temperature Tref is equal
to about 320 °C, a value which corresponds to an optimal operation of the catalyst 40.
[0073] The control device 50 also comprises a set point calculating module 54 configured to add a correction term
CORR, calculated on the basis of the value of the error of the thermal exchange et calculated by the error calculating
module 53, to a basis set point value SPbase, and an actuating module 55 configured to regulate opening of the regulating
member of the steam generator 4 based on the set point pressure calculated by the set point calculating module 44.
[0074] In the non-limiting example described and illustrated herein the set point calculating module 54 is configured
to calculate the set point pressure SPHP for the high pressure regulating valve 19 and is substantially identical to the
set point calculating module 44 described for the control device 40 and shown in figure 4 and will therefore not be further
described.
[0075] The actuating module 55 is also substantially identical to the actuating module 45 and therefore will not be
further described.
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[0076] In this case a variant not illustrated also envisages that the set point calculating module 54 is configured to
calculate the set point pressure SPMP for the intermediate pressure regulating valve 27 and thus that the actuating
module 55 is configured to regulate opening of the intermediate pressure regulating valve 27 based on the set point
pressure SPMP calculated by the set point calculating module 54.
[0077] Further variants of the control device according to the present invention not shown provide that the detecting
device is configured to detect one or more parameters such as:

- the current steam temperature in one of the high pressure thermal exchange conduits (17);
- the current steam temperature in one of the intermediate pressure thermal exchange conduits (25);
- the current temperature of a catalyst (40) arranged along the exhaust fumes flow chamber (10) of the steam generator

(4);
- the current steam flow rate in one of the high pressure thermal exchange conduits (17);
- the current steam pressure in one of the high pressure thermal exchange conduits (17);
- the current steam pressure in one of the intermediate pressure thermal exchange conduits (25).

[0078] In use, the control device 5 or 50 according to the present invention controls one or more variable load regulating
members.
[0079] The invention beneficially makes it possible to reduce the CO emissions of the plant 1, operating conditions
being equal, while maintaining almost unchanged the efficiency (understood as the ratio between the fuel used and the
electrical power produced) of the plant 1 or makes it possible to reduce the minimum technical power value of the plant
1, at equal CO emissions at the exhaust of the steam generator 4.
[0080] The potential to reduce the minimum technical load of the plant 1 increases the flexibility of the plant 1 according
to the present invention. Furthermore, thanks to the present invention, the fuel consumption required to supply energy
to the power grid at the minimum technical load is reduced by approximately 20%.
[0081] Furthermore, the increase of the difference between the maximum and the minimum power that can be produced
by the plant 1 according to the present invention results in an increase in the power available for secondary regulation.
[0082] In addition, the overall start-up times for the plant 1 are reduced thanks to the control device 5, 50 according
to the present invention.
[0083] Indeed, thanks to the present invention, when the high pressure section 13 attains operating conditions, the
regulating members 19 and 27 are regulated in such a way that the available thermal energy is used for the achievement
of temperature and pressure operating conditions in the intermediate pressure section 14 and the low pressure section
15. In this way the intermediate pressure section 14 and the low pressure section 15 reach operating conditions more
quickly than by accelerating the overall start-up times of the plant 1.
[0084] Thanks to the present invention, in conditions of low demand for electrical energy by the electricity grid operator,
and thus with a requirement to operate the plant at the minimum background technical load, the steam generated by
the steam turbine is managed with greater efficiency.
[0085] This makes it possible to maintain the delivery of cogeneration services that may be connected to the plant 1
(e.g. low pressure steam production for district heating, intermediate and high pressure steam production for use in
refineries).
[0086] Finally, it is evident that the device and the method for controlling thermal exchange and the combined cycle
plant described herein may be subject to modifications and variations without departing from the scope of the appended
claims.

Claims

1. Method for controlling the thermal exchange in a heat recovery steam generator (4) of a combined cycle power plant
(1) comprising the steps of:

- detecting at least one working parameter (QMPcur; Tcur) indicative of the current thermodynamic conditions
in at least one first element (25, 40) of the steam generator (4) ;
- calculating a thermal exchange error (et) as the difference between the detected working parameter (QMPcur;
Tcur) and a respective predefined reference value (Qref; Tref);
- assigning a pressure set point value (SPHP; SPMP) to a regulating member (19; 27) of the heat recovery
steam generator (4) on the basis of the thermal exchange error (et) calculated;
- regulating the regulating member (19; 27) on the basis of the pressure set point value (SPHP; SPMP) assigned.

2. Method according to claim 1, wherein the step of detecting at least one working parameter (Tcur; QHPcur) comprises
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detecting at least one parameter indicative of one of:

- the current steam temperature in one conduit of a plurality of high pressure thermal exchange conduits (17);
- the current steam temperature in one conduit of a plurality of intermediate pressure thermal exchange conduits
(25);
- the current steam temperature (Tcur) in one element of the steam generator (4) arranged near a catalyst (40)
arranged along the exhaust fumes flow chamber (10) of the steam generator (4);
- the current temperature of a catalyst (40) arranged along the exhaust fumes flow chamber (10) of the steam
generator (4) ;
- the current steam flow rate in one conduit of a plurality of high pressure thermal exchange conduits (17);
- the current steam flow rate (QMPcur) in one conduit of a plurality of intermediate pressure thermal exchange
conduits (25);
- the current steam pressure in one conduit of a plurality of high pressure thermal exchange conduits (17);
- the current steam pressure in one conduit of a plurality of intermediate pressure thermal exchange conduits (25).

3. Method according to claim 1 or 2, wherein the regulating member (19; 27) is a high pressure regulating valve (19)
of the steam generator (4).

4. Method according to claim 1 or 2, wherein the regulating member (19; 27) is an intermediate pressure regulating
valve (27) of the steam generator (4).

5. Method according to any one of the foregoing claims, wherein the step of assigning a pressure set point value
(SPHP; SPMP) comprises adding a correction term (CORR) calculated on the basis of the thermal exchange error
(et) to a basis set point value (SPbase).

6. Method according to any one of the foregoing claims, wherein the step of assigning a pressure set point value
(SPHP; SPMP) comprises limiting the pressure set point value (SPHP; SPMP) so as to avoid exceeding a predefined
maximum value.

7. Control device (5; 50) for controlling the thermal exchange in a heat recovery steam generator (4) of a combined
cycle power plant (1) comprising:

- at least one detecting device (42; 52) configured to detect at least one working parameter (QMPcur; Tcur)
indicative of the current thermodynamic conditions in at least one first element (25; 40) of the steam generator (4);
- at least one error calculating module (43; 53) configured to calculate a thermal exchange error (et) as the
difference between the detected working parameter (QMPcur; Tcur) and a respective predefined reference
value (Qref; Tref);
- at least one set point calculating module (44; 54) configured to assign a pressure set point value (SPHP;
SPMP) to a regulating member (19; 27) of the steam generator (4) on the basis of the thermal exchange error
(et) calculated;
- an actuating module (45; 55) configured to regulate the regulating member (19; 27) on the basis of the pressure
set point value (SPHP; SPMP) assigned.

8. Device according to claim 7, wherein the detecting device (42; 52) is configured to detect at least one working
parameter (Tcur; QHPcur) indicative of one of:

- the current steam temperature in one of the high pressure thermal exchange conduits (17);
- the current steam temperature in one of the intermediate pressure thermal exchange conduits (25);
- the current steam temperature (Tcur) in one element of the steam generator (4) arranged near a catalyst (40)
arranged along the exhaust fumes flow chamber (10) of the steam generator (4);
- the current temperature of a catalyst (40) arranged along the exhaust fumes flow chamber (10) of the steam
generator (4) ;

- the current steam flow rate in one conduit of a plurality of high pressure thermal exchange conduits (17);
- the current steam flow rate (QMPcur) in one conduit of a plurality of intermediate pressure thermal exchange
conduits (25);

- the current steam pressure in one conduit of a plurality of high pressure thermal exchange conduits (17);
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- the current steam pressure in one conduit of a plurality of intermediate pressure thermal exchange conduits
(25).

9. Device according to claim 7 or 8, wherein the regulating member (19; 27) is a high pressure regulating valve (19)
of the steam generator (4).

10. Device according to any one of claims from 7 to 9, wherein the regulating member (19; 27) is an intermediate
pressure regulating valve (27) of the steam generator (4).

11. Device according to any one of claims 7 to 10, wherein the set point calculating module (44; 54) is configured to
calculate the pressure set point value (SPHP; SPMP) as the sum of a basis set point value (SPbase) and a correction
term (CORR) calculated on the basis of the thermal exchange error (et).

12. Device according to claim 11, wherein the set point calculating module (44; 54) comprises a limiter (48) configured
to limit the pressure set point value (SPHP; SPMP) so as to avoid exceeding a predefined maximum value.

13. Combined cycle plant for energy production (1) comprising a steam generator (4) provided with at least one regulating
member (19; 27) and with a control device (5) for controlling the thermal exchange in the steam generator (4) as
claimed in any one of claims 7 to 12.

14. Plant according to claim 13, wherein the regulating member (19; 27) is a high pressure regulating valve (19) of the
steam generator (4).

15. Plant according to claim 13, wherein the regulating member (19; 27) is an intermediate pressure regulating valve
(27) of the steam generator (4).

16. Plant according to any one of claims 13 to 15, comprising an exhaust fumes flow chamber (10) and a catalyst (40)
arranged along said exhaust fumes flow chamber (10).
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