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(57) Abrege(suite)/Abstract(continued):

a steam bleed (21, 23) for various operational tasks (BA, BB, BC), which are each characterized by the nature of the controlled
variables (R1, R2) used for closed-loop control. Actuating signals (S1, S2, S3) for actuating elements (43, 45) for valves

(15, 17, 19, 25, 27) are derived, using a closed-loop control structure (37), from closed-loop control signals (YE, YS) of the
regulators (33, 35) which are used. Only a single closed-loop control structure (37) Is used for all the operational tasks

(BA, BB, BC), as a result of which the design of the closed-loop control is simplified, the closed-loop control signals (YE, YS) are
decoupled, and a smooth changeover Is achieved between the operational tasks (BA, BB, BC).
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Abstract

Method for closed-loop control of a steam turbine with
a steam bleed, a closed-loop control device for a steam
turbine with a steam bleed, and a steam turbine with a

steam bleed

The 1nvention relates to a method for closed-
loop control of a steam turbine (1) with a steam bleed
(21, 23) for warious operational tasks (BA, BB, BQC),
which are each characterized by the nature of the
controlled wvariables (R1l, R2) wused for closed-loocp
control. Actuating signals (S1, S2, 83) for actuating
elements (43, 45) for wvalves (15, 17, 19, 25, 27) are
derived, usin'g a closed-loop control structure (37),
from closed-loop control signals (YE, YS) of the
regulators (33, 35) which are used. Only a single
closed-loop control structure (37) 1s used for all the
operational tasks (BA, BB, BC), as a result of which
the design of the closed-loop control 1is simplified,
the closed-loop control signals (YE, YS) are decoupled,
and a smooth changeover 1s achieved between the
operational tasks (BA, BB, BC).

Figure 6
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Description

Method and device for closed-loop control of a steam

rurbine with a steam bleed

The invention relates to a method for closed-1loop
control of a steam turbine with a steam bleed. The
invention also relates to a closed-loop control device
for such a steam turbine.

10 Closed-loop control of a steam turbine with
ble.ed steam, called a bleeder turbine for short, 18
described in the book "Regelung von Dampfturbinen"
["Closed-1loop control of steam turbines"] by

- adolf Briicher, 2nd Edition, 1972, Kraftwerkunion AG,

15 Mulheim/Ruhr, f rom page 53 in the Chapter
"Reglereinstellblatt beil gesteuerten Entnahmeturbinen’
["Regulator adjustment sheet for controlled Dbleeder
rurbines"]. In the case of a bleeder turbine, steam for
normal operational purposes is bled off Ifrom a specific

20 stage. Where this relates to application to
condensation or feed-water preheaters, only  one
connection is provided from salid stage TO these
preheaters, without any closed-loop contrcl element.
This is so-called uncontrolled bleeding or tapping. The

25 pressure at a tap is governed by the flow rate of the
steam passing through the turbine.

In contrast to this, it may be necessary to
have available steam at a specific pressure,
irrespective of the magnitude of the turbine steam flow

30 rate, and thus the electrical power. However, this
requirement can be satisfied only if it is possible to
maintain pressure. In this case, the steam turbine 1is a
controlled bleeder turbine. For example, steam flows

into the high-pressure section of such a bleeder

35 turbine. At the end of the high-pressure
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section, the steam flows on the one hand into a steam
bleed line, and on the other hand into a low-pressure

cection of the turbine. The steam which flows through
the low-pressure section can then Dbe supplied not only

to a condenser but also, once again,
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to a bleed line. The latter configuration 1s referred
to as a Dbackpressure bleeder turbine. Thus, the
function of a bleeder turbine is not only to drive a
generator, but also to provide so-called process steam
for operational purposes.

Depending on the desired amount of electrical
power or the desired amount of process steam, different
operational tasks arise with regard to the closed-loop
control of the Dbleeder turbine. These tasks are
characterized by different types of controlled
variables that are used for closed-loop control. The
controlled variables may be, for example, a bleed steam
flow rate, a power level emitted from the turbine, a
rotation speed of the turbine shaft, a backpressure 1in
the steam flowing out of the turbine, or an 1initial
pressure in the steam flowing into the turbine. One
operational task would thus be characterized, for
example, by closed-loop control on the basis of the
bleed steam flow rate and - the  power. Another
operational task would be characterized, for example,
by closed-loop control on the basis of the bleed steam
flow rate and the backpressure.

US patent 4, 146, 270 discloses a control
device for a steam turbine with speed and power control
coupled on the output side. A fuzzy controller
described in “Dampfturbinenregelung mit Fuzzy-Logik”
[steam turbine regulation with fuzzy logic], R. Hampel,
N. Chaker, in ATP Automatisierungstechnische Praxis
[automation engineering in practice], 37 (1995), June,
No. 6, Munich, Germany, is intended to permit such
regulation in the case of a steam turbine with steam
bypass stations. Nevertheless, until now, a specific
closed-loop control structure has been used for each
operational task. Parameters obtained empirically are
in this case 1linked so that the desired closed-loop
control response is obtained for the operational task.

Both the parameters and the linking of the parameters
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thus differ from one another, so that reference 1is
always made to different closed-loop structures.

The object of the invention is to specify a
method for closed-loop control of a steam turbine with
a steam bleed, which is matched in a simple and
operationally reliable manner to the operational tasks
of the steam turbine. In addition, it 1s 1intended to
speclfy a closed-loop control device for a steam

turbine with a steam bleed, which carries out the

operational tasks of the steam turbine in a simple and

operationally reliable manner.
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There may also be a plurality of feed wvalves or
else a plurality of bleed valves, and corresponding
regulators. A bleed valve may also at the same time be
a feed valve. For example, a steam bleed from a first
stage of the steam turbine may be controlled by
adjusting a feed steam flow rate (feed flow rate for
short) for a second stage 1n the steam turbine,
following the first stage, such that the desired Dbleed
steam flow rate (bleed flow rate for short) 1s obtained
from the difference between the respective feed flow
rate supplied to the first stage and that s;u.pplied to
the second stage.

A steam feed or else a steam Dbleed may be
supplied to or taken from any polnt on the steam
turbine, depending on the requirement. The operational
tasks are characterized by the nature of the controlled
variables, depending on the desired emission of power
from the turbine or the desired bleed steam flow rate.
For example, one operational task is characterized by

closed-loop control based on the steam bleed flow rate

and the rotation speed of the turbine.
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The closed-loop control structure 1s used to
convert the closed-loop control signals from the
regulators into actuating signals for actuating
elements for the feed or bleed valve. Depending on the
operational task, this conversion must be carried out
in a manner matched to the operational task, since each
operational task 1is based on a different operating
envelope for the feed or bleed valve.

In the invention only a single closed-loop
control structure is now used for this purpose for all
the operational tasks. In this case, each operational
task 1s now 1in each case characterized only by a
specific set of parameters for the common closed-loop
control structure. The entire closed-loop control
system for the steam turbine is thus simplified.
Furthermore, a high level of operational reliability is
ensured since a smooth changeover can be carried out by
the same closed-loop control structure, 1in particular
when changing from a first to a second operational
task. This means that there is no sudden change to the
actuated actuating element when changing from a first
regulator to a second regulator. Such a sudden change
in an actuating element position, which until now could
not be ensured, since different closed-loop control
structures were used for the various tasks, results 1in
a high mechanical load on this actuating element. The
common closed-loop control structure for all the

operational tasks means that it is possible
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to ensure that the controlled wvariables are largely
decoupled from one another. This means that, for
example, there is no significant change 1in power from
the steam turbine when a change is made to the bleed
steam flow rate. The desired parameters can thus be set
independently of one another, depending on  the
operational requirement. With a closed-loop control

wlth different regulator structures for each

operational task by means of empirically obtained
parameters, such decoupling over the entire operating
envelope 1is virtually impossible, owing to the large
number of parameters. In contrast, with the common
closed-loop control structure, the closed-loop control
structure parameters for the respective operational
task are defined in a simple manner, using coupling
functions between the controlled wvariables, such that
the controlled +variables are decoupled from one
another. The parameters are preferably furthermore
defined such that an operating envelope 1s defined
which is matched to the chosen operational task.

One of the controlled variables is preferably a
bleed steam flow rate, a pressure in the steam turbine,
a power level from the steam turbine, or a rotation
speed of the steam turbine. .

Each operational task 1is assigned a parameter
group, which characterizes 1it, for the closed-loop
control structure. When a change is made from a first
of the operational tasks to a second of the operational
tasks, a change takes place from a first regulator to a
second regulator such that initial wvariables for the
output of the second regulator are fixed by means of an
inverse closed-loop control structure. The 1nverse
closed—loop control structure is in this case the
inverse of the closed-loop control structure with the
parameter group for the second operational task. The
initial variables are supplied to the second regulator.
The second regulator thus starts with values which
correspond to the last actuation of the first regulator
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from the old operational task. This means that there 1s
no sudden change to the actuation of the actuating
element. The initial variables for the second regulator
are defined in a simple manner by using the common

closed-loop control structure in such a way that the
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initial variables are recalculated by means of the

p—
p—

inverse closed-loop control structure f

rom the

actuating variables of the first regulator. The i1nverse

closed-loop control structure corresponds to reverse

calculation of the closed-loop control structure, with
the closed-loop control structure parameters being used

as the basis for the new operational task. A smooth

changeover between operational tasks 1s thus achieved

in a simple manner.

Fach parameter group preferably comprises a

—

feed wvalve subgroup and a Dbleed wvalve subgroup, 1in

which case a first of the closed-loop control signals

ig linked to a first parameter, and a second of the

closed-loop control signals 1s 1linked to a second

parameter of each of these subgroups, and in which case

the feed valve manipulated wvariable and the bleed wvalve

manipulated wvariable, respectively, are additionally

determined Dby means of a respective offset parameter

associated with each subgroup.

A—

Tn accordance with one aspect of this invention,

=

there 1is provided a method for closed-loop control of a

steam turbine, in which a steam feed 1s regulated via a feed

valve, and a steam bleed is regulated via a bleed valve, 1n

which case a first regulator or a second regulator emit a

first closed-loop control signal and a second closed-loop

control signal to a regulating structure as a function of

the controlled wvariables respectively fed to them, 1in which

case, during a task-specific change between the regulators
by using a regulating structure which is always the same and

has a parameter set subdivided 1nto subgroups each having a

first parameter and a second parameter, withln each

— -~

subgroup, the result of a conversion of the first closed-

loop control signal using the second parameter and the
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result of a conversion of the second closed-loop control

signal using the first parameters are linked to each other,

and in which case a first actuating signal fed to the feed

valve 1s determined with a first subgroup, and a second

actuating signal fed to the bleed valve 1s determined with a

second subgroup.

In accordance with another aspect of this
invention, there is provided a closed-loop control device

for a steam turbine with two regulators which, as a function

of controlled variables fed to these 1n each case, emit a

first closed-loop control signal and a second closed-loop
control signal to a closed-loop control structure that 1s
the same in both regulators, in which case the closed-loop

control structure having a parameter set subdivided into

subgroups, each having a first parameter and a second

=

parameter within each subgroup, links the result of a

conversion of the first closed-loop control signal with the
second parameter and the result of a conversion of the
second closed-loop control signal with the first parameters

to each other, and in which case a first subgroup generates

a first actuating signal for the feed valve, and a second

subgroup generates a second actuating signal for the bleed

valve.
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The invention will be explained in more detail

using an exemplary embodiment and with reference to the

drawing, in which, schematically:

Figure 1

Figure 2

Figures 3-5

Figure 6

Figure 7

Figure 8

Figure 9

The

shows a steam turbine,

shows a closed-loop control device for a
steam turbine,

show closed-loop control structures for
various operational tasks for a steam
bleeder turbine according to the prior
art,

shows a common closed-loop control
structure designed for all the operational
tagsks of a steam bleeder turbine,

shows a change from a first operational
task to a second operational task 1n a
steam bleeder turbine,

shows a coupling diagram for a bleed flow
rate according to the prior art, and

shows a coupling diagram for a bleed flow
rate using a closed-loop control structure
which is the same for all the operational
tasks.

same reference symbols have the same

5 meaning in the various figures.

Figure 1 shows, schematically, a steam turbine

1. A high-pressure section 3, a medium-pressure sectlion

5 and a low-pressure section 7 are arranged one behind

the other on a steam turbine shaft 2. The steam turbine

10 1 18 connected via the steam turbine shaft 2 to a
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generator 8 for producing electrical power. The high-
pressure section 3 has a steam feed 9. The medium-
pressure section 5 has a steam feed 11. The low-
pressure section 7 has a steam feed 13. Steam feed flow
rates 10, 12, 14 flowing into the steam feeds 9, 11, 13
can be adjusted via respective feed wvalves 15, 17, 19.
The high-pressure section 3 also has a steam bleed 21,
via which a bleed flow rate 22 flows and can be
adjusted by means of a bleed wvalve 25. The medium-
pressure section 5 has a steam bleed 23, through which
a bleed flow rate 24 flows and can be adjusted by means
of a bleed wvalve 27. The low-pressure section 7 has a
steam bleed 29. The feed wvalves 15, 17, 19 and the
bleed wvalves 25, 27 are connected to a closed-loop
control device 30.

 When the steam turbine 1 is in operation, steam
flows from a steam generator, which is not shown, wvia
the steam feed 9 into the high-pressure section 3,
controlled wvia the feed valve 15. From the high-
pressure section 3, steam flows on the one hand via the
steam bleed 21, controlled via the bleed valve 25, and
on the other hand via the steam feed 11, controlled via
the feed valve 17, back to the medium-pressure section
5. The medium-pressure section 5 may also have a steam
feed that i1s separate from the high-pressure section 3,
that is to say, for example, process steam being fed 1in
once again. Steam flows from the medium-pressure
section 5, controlled wvia the bleed valve 25, out via
the steam bleed 23 and/or flows via the steam feed 13,
controlled via the feed valve 19, into the low-pressure
section 7.

The bleed valves 25, 27 may also be combined
with the feed valves 17, 19. In this case, the bleed
steam flow rates 22, 24 are controlled indirectly via
the feed steam flow rates 12, 1l4.

Steam flows out of the low-pressure section 7

via the steam bleed 29. It may be supplied, for

AMENDED SHEET
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example, to a condenser (which is not shown in any more

detail) or else may be supplied as steam from the steam

bleeds 21, 23 for operational purposes.
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The steam flowing through the steam turbine 1
causes the steam turbine shaft 2 to rotate at a
rotation speed D. The steam turbine 1 emits a power
level L to the electrical generator 8 1in order to
produce electrical power. Before entering the steam
turbine 1, that is to say, for example, 1n the steam
feed 9, the steam 1s at a pressure PV. Downstream from
the high-pressure section 3 the steam 1s at a pressure
P1. Downstream from the medium-pressure section 5 the
steam 1is at a pressure P2. Downstream from the low-
pressure section 7 the steam is at a pressure P3. The
pressures P1l, P2, P3 may also, it required, be measured
at another, suitable point in the respective turbine
sections 3, 5, 7. Downstream from the steam turbine 1,
the pressure is PN. The pressures PV, P1l, P2, P3, PN
may be used as controlled variables for closed-loop
control of the steam turbine 1. Other controlled
variables may be, for example, the rotation Speed D or
the power level L. Further controlled variables may be,
for example, the bleed steam flow rates 22, 24.
Depending on the operational requirements for the steam
turbine 1, different bleed steam flow rates 22, 24 oOr
different power 1levels L, for example, can Dbe set.
Accordingly, different controlled variables may Dbe
used, depending on the operational requirements, for
closed-loop control of the steam turbine 1. The use of
the controlled variables characterizes an operational
task of the steam turbine 1. This will be explained 1in
more detail further below.

Figure 2 shows, schematically, a closed-loop
control device 30. The closed-loop control device 30
has a first regulator 33 and a second regulator 35,
which together form a pair of regulators 36. The first
regulator 33 and the second regulator 3> are each
connected to a common closed-loop control structure 37.
The closed-loop control structure 37 is connected to a
first characteristic transmitter 39, and to a second
characteristic transmitter 41. The first characteristic
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transmitter 39 is connected to an actuating element 43.
The second characteristic transmitter 41 1s connected
to a second actuating element 45. The first actuating
element 43 1is used to operate a first wvalve V1. The
second actuating element 45 is used to operate a second

valve V2. The valves V1, V2 may each
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be, for example, a feed wvalve 15, 17, 19 or a bleed
valve 25, 27 for steam.

A Tfirst controlled variable R1 is supplied to
the first regulator 33. A second controlled variable R2
18 supplied to the second regulator 35. The first
regulator 33 passes a first closed-loop control signal
YE to the closed-loop control structure 37. The second
regulator 35 passes a second closed-loop control signal
YS to the closed-loop control structure 37. Depending
on the particular operational task at the time, a first
actuating signal S1 is emitted from the closed-loop
control structure 37 to the first characteristic
transmitter 39, and a second actuating signal S2 1is
emitted from the closed-loop control structure 37 to
the second characteristic transmitter 41. The
characteristic transmitters 39, 41 drive their
respectively associated actuating elements 43, 45 so
that the valves V1, V2 are adjusted for the closed-loop
control task.

Figures 3 to 5 show embodiments of closed-loop

control structures 37 according to the prior art. In

Figure 3, based on a first operational task BA, a first

closed-loop control signal YE 1is 1linked to a second
closed-loop control signal YS using empirically
obtained parameters K1, K2, K3, K4, Y1, Y2, Y3, Y4,
KHP, KLP2, KLPl, so that actuating signals S1, S2, 83
are emitted in order to actuate the wvalves V1, V2, V3
in a suitable manner. Figures 4 and 5 show links
between the closed-loop control signals YE, YS for a
respectively different operational task BB, BC. The
complex links using a large number of parameters are
complex to define. It is wvirtually impossible to
decouple the closed-loop control signals YE, YS over
the entire operating envelope. Furthermore, it 1is
1mpossible to ensure that there is no sudden change in

the actuation of the actuating elements when changing

from a first of the operational tasks BA, BB, BC to a

second of the operational tasks BA, BB, BC. This is due
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to the fact that each closed-locop control structure 37
produces actuating signals S1, S2, S3 independently so
that, when changing between the closed-loop control
structures 37, that 1s to say when changing the
operational task BA, BB, BC, the actuating signals S1,
S2, S3 are dgenerally different, thus causing a sudden

change 1n the actuation of
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the actuating elements for the valves V1, V2, V3. This
can result in severe mechanilical loads, and to damage 1in
the long term.

Figure 6 shows a closed-loop control structure
37 which can be used for all the operational tasks, for
example as shown in Figures 3 to 5. The closed-loop
control structure 37 comprises a parameter set 50. The
parameter  set 50 1S subdivided 1into subgroups
51, 53, 55. For example, the subgroup 51 1s a feed
valve subgroup, and the subgroup 53 1s a bleed wvalve
subgroup. Each subgroup 51, 53, 55 comprises a first
parameter AV1, AV2, AV3 and a second parameter
BV1l, BV2, BV3. Furthermore, each subgroup 51, 53, 55
respectively comprises an offset parameter
CVl, CV2, CV3. The first closed-loop control signal YE
is converted with the aid of the second parameters
BV1l, BV2, BV3. The second closed-loop control signal ¥YS
is converted with the aid of the first parameters
AV1l, AV2, AV3. These conversions are carried out 1n
each of the subgroups 51, 53, 55. The results of each
of the conversion operations are linked to one another
within the subgroup 51, 53, 55, with the respective
offset parameters CvVli, CvV2, CV3 being added. An
actuating signal S1, 82, S3 1is determined from this
linking process with each of the subgroups 51, 53, 55.
The parameter set 50 1s matched to the present
operational task, and is defined so that, on the one
hand, the controlled variables R1l, R2 are decoupled
and, on the other hand, the operating envelopes for the
operational task are defined.

Figure 7 shows, schematically, a change from a
first operational task BA to a second operational task
BB. In the first operational task BA, the closed-loop
control signals YEA and YSA, which are converted by
means of the closed-loop control structure 37A 1nto
actuating signals S1A, S2A for wvalves V1, V2, are
produced in the illustrated manner via the pair of
regulators 36A from the controlled variables RIA and

AMENDED SHEET
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R2A. The same closed-loop control structure 37 1s used
with a new parameter set 50 for changing to the
operational task BB. In Figure 7, this 1s denoted by

the closed-loop control structure 37B.
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The controlled variables R1B and R2B are supplied to
the pair of regulators 36B in the operational task BB.
The closed-loop control signals YEB and YSB are
rransmitted from the pair of regulators 36B to the
closed-loop control structure 37B. The actuating
signals S1B and S2B are derived therefrom, from the
closed-loop control structure 37B.

A smooth changeover between the operational
rasks BA, BB is achieved in that the actuating signals
S1A, S2A from the operational task BA are converted by
means of an inverse closed-loop control structure 37BI
into initial signals YES and ¥SS. The initial signals
YES and YSS are supplied as initial wvalues to the pailr
of regulators 36B for the new operational task BB, so
that actuation in the operational task BB starts with
actuating signals S1B and S2B, which correspond to the
last values of the actuating signals S1A and S2Z2A from
the operational task BA. The actuating elements are
thus not suddenly actuated in a-different manner. The
inverse closed-loop control structure 37BI corresponds
to reversal of the closed-lbop control structure 37
with the parameter set 50 for the second operational
rask BRB. Use of the same closed-loop control structure
37 for all the operational tasks BA, BB, BC thus
ensures in a simple manner that a smooth changeover
takes place between the operational tasks BA, BB, BC.

A further major advantage of the use of the
single closed-loop control structure 37 is that the
controlled variables R1l, R2 are decoupled from one
another over virtually the entire operating envelope.
Figure 8 shows the coupling of one of the controlled
variables R1, in this case a bleed steam flow rate
22, 24, to a second controlled variable R2, 1in this
case a power level L, according to the prior art. The
lines are formed from points where the bleed steam flow
rate 22, 24 1is the same. The numerical values on the
lines indicate the bleed steam flow rate 22, 24 1n
kg/s. The axes show the closed-loop control signals YE
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and YS associated with the controlled variables R1, R2.
As can be seen, over large 1intervals of the operating
envelope, the bleed steam flow rate 22, 24 1s also
highly dependent on the closed-loop control signal YS.
Such strong coupling exists, 1n particular, 1n an area

between zero and 25% of the values for YS.
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In contrast to this, Figure 9 shows such a
coupling diagram using the closed-loop control
structure 37. The bleed steam flow rate R1l, 22, 24 1is
decoupled from the closed-loop control signal YS
assocliated with the "power level L" controlled variable

over virtually the entire operating envelope.
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Patent claims

1. A method for closed-loop control of a stream
turbine (1), in which a steam feed (9, 11, 13) 1s
regulated via a feed wvalve (15, 17, 19), and a

steam bleed (21, 23) 1s regulated wvia a bleed
valve (25, 27) ’

——

in which case a first regulator (36A) or a
second regulator (36B) emit a first closed-loop
control signal (YEA; YEB) and a second closed-
loop control signal (YSA; YSB) to a regulating
structure (37A; 37B) as a function of the
controlled vwvariables (R1A, R2A; R1B, R2B)
respectively fed to them,

in which case, during a task-specific change
between the regulators (36A, 36B) Dby using a
regulating structure (37) which 1is always the
same and has a parameter set (50) subdivided
into subgroups (51, 53) each having a first
parameter (AVl, AV2) and a second parameter
(BV1, BV2), within each subgroup (51, 53), the
result of a conversion of the first closed-loop
control signal (YE) using the second parameter
(BV1, BV2) and the result of a conversion of
the second closed-loop control signal (¥S)
using the first parameters (AV1l, AV2) are
linked to.each other, and

in which case a first actuating signal (S1l) fed
to the feed wvalve (15, 17, 19) is determined
with a first subgroup (51), and a second
actuating signal (S2) fed to the bleed valve

(25, 27) is determined with a second subgroup

(53) .

2. The method as claimed in claim 1, in which case

when a change is made from the first regulator

(36A) to the second regulator (36B), initial
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variables (YES, YSS) for its output are determined

by means of an inverse closed-loop control

structure (37BI), which is the inverse of the

closed-loop control structure (37) having the

parameter group (50) for the second regulator

(36B) .
3. The method as claimed in claim 1 or 2, 1in which
case the first actuating signal (S1) and the

second actuating signal (F2) are determined by
means of
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an offset parameter (CV1l, CV2) additionally

assigned to each subgroup (51, 53).

A closed-loop control device (30) for a steam
turbine (1) with two regulators (36A, 36B) which,
as a function of controlled wvariables (R1A, R2A;
R1B, R2B) fed to these 1n each case, emit a first
closed-loop control signal (YEA; YEB) and a second
closed-loop control signal (YSA; YSB) to a closed-
loop control structure (37) that 1s the same 1in
both regulators (36A, 36B),

- in which case the closed-loop control structure
(37) having a parameter set (50) subdivided
into subgroups (51, 53), each having a first
parameter (AV1l, AV2) and a second parameter
(BV1l, BV2) within each subgroup (51, 53), links
the result of a conversion of the first closed-
loop control signal (YE) with the second
parameter (BV1l, BV2) and the result of a
conversion of the second closed-locop control
signal (YS) with the first parameters (AV1,
AV2) to each other, and

- in which case a first subgroup (51) generates a
first actuating signal (S1) for the feed valve
(15, 17, 19), and a second subgroup (53)
generates a second actuating signal (82) for
the bleed valve (25, 27).

The closed-loop control device (30) as claimed 1in
claim 4, 1in which case one of the controlled
variables (R1, R2) is a bleed steam flow rate (22,
24), a pressure (P) in the steam for the steam
turbine (1), a power (L) of the steam turbine (1)

or a rotation speed (D) of the stream turbine (1) .

The closed-loop control device (30) as claimed in

claim 4 or 5, 1in which case each parameter set
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(50) comprises a feed valve subgroup

bleed valve subgroup (53).
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