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(54) METHOD FOR FEEDING STEAM INTO A STEAM TURBINE AND A STEAM TURBINE WITH A

STEAM CONDUIT FOR FEEDING STEAM

(67)  The invention relates to a method for feeding
steam into a guide wheel (1) of a regulatory stage of a
steam turbine, in which steam is fed into mutually sepa-
rated segments (11,12, 13, 14, 15, 16) of the guide wheel
(1) and the steam supply into each of these segments
(11, 12, 13, 14, 15, 16) is regulated by a control valve
(41,41°,42,42',43), wherein steam is fed simultaneously
into at least two mutually separated segments (11, 12,
13, 14, 15, 16) of the guide wheel (1) of the regulatory
stage of the steam turbine, which together constitute a
part of the circumference of the guide wheel (1), steam
supply into these segments (11, 12, 13, 14, 15, 16) being
regulated by one common control valve.

The invention also relates to a steam turbine which

1

™~

comprises a regulatory stage with a guide wheel (1),
which is divided into mutually separated segments (11,
12,13, 14, 15, 16), whereby each of these segments (11,
12, 13, 14, 15, 16) is connected to a steam supply, in
which is arranged a shut off valve (3, 3’), behind which
is arranged in the direction of the motion of the steam a
control valve (41, 41’, 42, 42, 43) for each segment (11,
12, 13, 14, 15) of the guide wheel (1), whereby at least
two segments (11, 12, 13, 14, 15), which together con-
stitute a part of the circumference of the guide wheel (1)
of the regulatory stage, are connected by means of a
steam conduit (410,410,420, 420, 430) to one common
control valve (41, 41’, 42, 42, 43).
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Description
Technical field

[0001] The invention relates to a method for feeding steam into a guide wheel of a regulatory stage of a steam turbine
in which steam is fed into mutually separated segments of the guide wheel.

[0002] The invention also relates to a steam turbine which comprises a regulatory stage with a guide wheel which is
divided into mutually separated segments.

Background art

[0003] The most widely used type of control of steam flow through a steam turbine (and the output of a steam turbine)
is the so-called group control. During it a stator row of blades of the first stage of the steam turbine is divided into several,
usually 4 to 6 identical, mutually separated segments into which steam having a constant pressure and temperature is
supplied, whereby the amount of the steam supplied into each of these segments is controlled by an independent control
valve. The disadvantage of this method of control, or of this method of steam supply, is the fact that it requires using an
independent control valve for each segment of the guide wheel of the regulatory stage. In practice, bifurcated steam
flow arrangement is used very often, which requires an additional use of at least one shut off valve for each of its feed
lines (the shut off valve completely closes the steam supply in the corresponding line and acts as one of the safety
features of the steam turbine) - see, for example, Fig. 1. However, these elements and corresponding devices (such as
drives, etc.) not only increase material consumption and the total weight of the finished turbine, but also significantly
increase space requirements for installing such a turbine, and, last but not least, they add to its manufacturing and
operating costs.

[0004] The aim of the invention is to eliminate the disadvantages of the background art and propose a method for
feeding steam into a guide wheel of a regulatory stage of a steam turbine which would enable to reduce the number of
the components used, but at the same time would not limit the possibility of fully controlling steam supply into the individual
segments of the guide wheel of the regulatory stage of the steam turbine, but at the same time would not cause uneven
increase in the flow rate of steam through the turbine and/or an increase in the flow rate of steam through the turbine
that would be too rapid.

[0005] Inaddition, the goal of the invention is also a steam turbine with a steam conduit for feeding steam into segments
of a guide wheel of a regulatory stage of the steam turbine using this method.

Principle of the invention

[0006] The aim of the invention has been achieved by a method for feeding steam to a guide wheel of a regulatory
stage of a steam turbine, in which steam is fed into mutually separated segments of this guide wheel and steam supply
into each of these segments is regulated by a control valve, whose principle consists in that steam is fed simultaneously
into at least two mutually separated segments of the guide wheel of the regulatory stage of the steam turbine, which
together constitute a part of the circumference of this guide wheel, the steam supply into these segments being regulated
by one common control valve. This embodiment not only enables to reduce the number of control valves, but also allows
feeding steam to the guide wheel of the regulatory stage of the steam turbine by means of a simpler conduit system,
which may even comprise only one feed line, which results in a reduction of the built-up area or space requirements for
the installation, operation and maintenance of the steam turbine. Moreover, this method of feeding steam also decreases
the overall energy loss in the steam conduit, as well as in the valves.

[0007] The segments of the guide wheel of the regulatory stage of the steam turbine, into which steam is fed simul-
taneously, steam supply into them being regulated by one common valve, together constitute preferably a maximum of
75 % of the circumference of this guide wheel.

[0008] In a preferable variant of the embodiment, steam is fed simultaneously into two segments of the guide wheel
of the regulatory stage of the steam turbine, which are arranged on opposite sides of this guide wheel, since in that case
both the guide wheel and the action wheel of the regulatory stage of the steam turbine are loaded evenly.

[0009] In the case of large turbines with a guide wheel divided into more than three mutually separated segments,
steam is fed simultaneously into three segments of the guide wheel of the regulatory stage of the steam turbine, which
together constitute a part of the circumference of this guide wheel.

[0010] During the startup of the turbine it is advantageous if steam is first fed into at least two mutually separated
segments of the guide wheel of the regulatory stage of the steam turbine, which together constitute a part of the circum-
ference of this guide wheel and in which steam supply is regulated by one common control valve, and only after that it
is fed into another segment/other segments of the guide wheel of the regulatory stage of the steam turbine. Moreover,
some of other segments of the guide wheel can act as overload segment, i.e. to obtain a temporary increase in the
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turbine output by increasing the amount of the steam being fed, into which steam is usually not fed during normal
operation of the turbine.

[0011] In addition, the goal of the invention is achieved by a steam turbine which comprises a regulatory stage with a
guide wheel which is divided into mutually separated segments, whereby each of these segments is connected to a
source of steam by means of a conduit, in which is arranged a shut off valve, in the direction of the movement of the
steam behind which is arranged a control valve for each segment of the guide wheel, whose principle consists in that
at least two segments which together constitute a part of the circumference of the guide wheel of the regulatory stage
of the steam turbine are connected to one common control valve by means of steam conduit. This embodiment of the
turbine allows supplying steam by the above-described method according to the invention.

[0012] Preferably, the segments which are connected to one common control valve constitute together a maximum
of 75 % of the circumference of the guide wheel of the regulatory stage of the steam turbine.

[0013] In apreferable variant of the embodiment, two segments of the guide wheel of the regulatory stage of the steam
turbine arranged on opposite sides of this guide wheel are connected to one common control valve, since in such an
embodiment both the guide wheel and the action wheel of the regulatory stage of the steam turbine are evenly loaded
along their circumferences.

[0014] Inthe case of large turbines having a guide wheel of the regulatory stage divided into more than three segments,
three segments of this guide wheel which together constitute a part of its circumference can be connected to one common
control valve.

[0015] From the point of view of the loading of both the guide wheel and the action wheel of the regulatory stage, it is
advantageous if steam, e.g. during the startup of the steam turbine, is first fed into the segments of the guide wheel of
the regulatory stage which are connected by means of the steam conduit to a common control valve. Therefore it is
advantageous if this common control valve is arranged in the steam conduit as the first one in the direction of the
movement of steam behind the shut off valve.

[0016] Further reduction in the built-up area can be also achieved by integrating at least some control valves, and,
optionally, also the shut off valve, into one valve block, in which a valve chamber is created, being common to them.
Apart from further space saving, such an arrangement also reduces the overall steam energy loss in the valves, caused
by friction between the boundary layer of the flowing steam and the wall of the valve chamber and of the diffusers of the
individual valves.

Description of drawings

[0017] In the enclosed drawings Fig. 1 shows a diagram of feeding steam to a guide wheel of a regulatory stage of a
steam turbine with four mutually separated segments according to the background art, Fig. 2 represents a diagram of
the first variant of supplying steam to the guide wheel of the regulatory stage of the steam turbine with four mutually
separated segments according to the invention, Fig. 3 is a diagram of the second variant of feeding steam to the guide
wheel of the regulatory stage of the steam turbine with four mutually separated segments according to the invention,
Fig. 4 is a diagram of a variant of supplying steam to the guide wheel of the regulatory stage of the steam turbine with
three mutually separated segments according to the invention, Fig. 5 shows a diagram of feeding steam to the guide
wheel of the regulatory stage of the steam turbine with five mutually separated segments according to the invention,
Fig. 6 shows a diagram of the first variant of feeding steam to the guide wheel of the regulatory stage of the steam turbine
with six mutually separated segments according to the invention, Fig. 7 shows a diagram of the second variant of feeding
steam to the guide wheel of the regulatory stage of the steam turbine with six mutually separated segments according
to the invention, and Fig. 8 is a cross section through an exemplary embodiment of a variant of a valve block.

Examples of embodiment

[0018] When feeding steam to a guide wheel 1 of a regulatory stage of a steam turbine, the steam is fed into mutually

known from the background art - see Fig. 1, in the method according to the invention steam is supplied through one
control valve 41, 42, 41°, 42, 43 simultaneously into at least two mutually separated segments 11, 12 and/or 13, 14
and/or 15, 16, which together constitute a part of the circumference the guide wheel 1 of the regulatory stage, whereby
the amount of the steam being fed into these segments 11, 12 or 13, 14 or 15, 16 is regulated by this common control
valve 41, 42, 41’, 42, 43 - see Figs. 2 to 7. Preferably, these segments 11, 12, 13, 14, 15, 16 together constitute a
maximum of 75 % of the circumference of the guide wheel 1.

[0019] Ina preferable embodiment - see, for example, Fig. 2, 5, 6, 7, the steam is fed simultaneously into two segments
11,12 or 13, 14 or 15, 16 of the guide wheel 1 of the regulatory stage, which are arranged on the opposite sides of the

guide wheel 1, which means that the load of both the guide wheel 1 and the unillustrated action wheel of the regulatory
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stage of the steam turbine is distributed evenly along their circumferences.
[0020] In the case of large steam turbines the steam can be fed through one control valve 41, 42 41, 42’ 43 into

constitute a part of the cwcumference of the guide wheel 1 see, for example, Fig. 3.
[0021] During the startup of the turbine, it is advantageous if the control valve 41, 42, 41°, 42, 43, which is connected
to at least two segments 11,12, 13 14, 15, 16 of the guide wheel 1 of the regulatory stage, opens first. At the same

to achieve an even and not very rapid increase in the steam flow rate through the guide wheel 1, or, in other words, to
achieve the smoothest possible startup curve. During the normal operation of the turbine the individual control valves
g_uidewEeITof?\e regulatory stage (and from there to other stages of the turbine). In add_ition one Ettgse_gments
11,12, 13, 14, 15, 16 or a pair of segments 11, 12 13, 14 15, 16, ofthe guide wheel 1 may act as an overIoad segment,

closes first.
[0022] Thus, the steam turbine according to the invention in all the variants comprises a regulatory stage with a guide
wheel 1, which is d|V|ded into mutually separated segments 11, 12 13 14, 15, 16, whereby each of these segments 11,

the circumference of the guide wheel 1 of the regulatory stage are connected by means of the conduit 410, 410’ of steam
to one common control valve 41, 42 41, 42’ 43, which regulates steam supply into these segments 11, 12 13, 14 15

off valve 3, 3’, can be integrated into one valve block, in which a common valve chamber is created for them. Such an
arrangement not only reduces space requirements and the built-up area of the engine room of the turbine, but also the
overall steam energy loss, which is caused by friction between the boundary layer of the flowing steam and the walls of
the valve chambers and diffusers of the individual valves. Fig. 8 is a schematic cross-section of an exemplary embodiment
of a valve block 5, which was created by integrating the shut off valve 3 and three control valves 41, 42, 43 into one
valve block. This block 5 then accommodates a common valve chamber 51 with one steam inlet 31 (arrow A) and three
steam outlets 411, 421, 431 (arrows B1, B2, B3). Into the common valve chamber 51 extend rods on which are arranged
the cones of the shut off valve 3, as well as those of all the three control valves 41, 42, 43. At the same time, the control
valves 41, 42, 43 are preferably arranged so that the first one in the direction of the movement of the steam, i.e. the first
one behind the inlet 31 of steam into the valve chamber 51 (if the shut off valve 3 is not integrated in the valve block 5),
or the first one behind the shut off valve 3, is the common control valve 41, whose outlet 411 is by means of uniIIustrated

Fig. 8 by bifurcated arrow B1).
[0023] In different variants of embodiment at least two control valves 41, 41’ 42, 42’, 43 are integrated into one valve

[0024] The conduit 2 of steam for feeding the steam into the steam turbine by this method comprises at Ieast one feed
line 21, 21, in which is arranged a shut off valve 3, 3, which completely closes the feeding of the steam, acting as one
of the safety elements of the steam turbine and behind it, in the direction of the movement of the steam, is arranged a
control valve 41, 42, 41°, 42’, 43 for each segment 11 12,13, 14, 15 16 of the guide wheel 1 of the regulatory stage.

of the guide wheel 1, are by means of forked steam conduit m, 410’ connected to one common control valve 41, 42,
41°,42’, 43. As itis advantageous if during the startup of the turbine steam is first supplied into two or more segments

is arranged in the direction of the movement of the steam as the first one behind the shut off vaIve 3 3’ However if a
bypass/bypases is/are used, also one of the control valves 41, 42, 41’, 42’, 43 is suitable for this purpose.

[0025] In order to save space in the engine room of the turbine, it is further p preferred if at least the control valves 41,
42, 41°, 42', 43 of one feed line 21, 21’, optionally including the shut off valve 3, 3’, are arranged in one valve block
(usually a casting) - see above and Fig. 8.

[0026] For the sake of clarity, the enclosed drawings schematically represent various variants of feeding steam to the
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guide wheel 1 of the regulatory stage of the steam turbine, both according to the background art (Fig. 1), and according
to the invention (Figs. 2 to 7). It is obvious that these are only some of the preferable variants and in the sense of the

even higher) and the control valves 41, 42, 41’, 42’, 43 may be interconnected by various other methods. In that case
there is only one condition, namely that at least one of the control valves 41, 42, 41°, 42’, 43 (preferably the one which
starts to feed steam to the guide wheel 1 of the regulatory stage of the steam turbine as the first one) must be connected
[0027] Fig. 1 shows a diagram of feeding steam to the guide wheel 1 of the regulatory stage of the steam turbine
according to the background art. The guide wheel 1 is divided into four mutually separated segments 11, 12, 13, 14
comprising unillustrated stator blades, which constitute nozzles for accelerating and aiming the steam at the steam
supply to (the first) regulatory stage of the steam turbine. All these segments 11, 12, 13, 14 comprise the same number
of nozzles, or the number of their nozzles differs at the most by one. To each of these segments 11, 12, 13, 14 is assigned
an unillustrated inlet chamber arranged on the circumference of the guide wheel 1, whereby each inlet chamber is
separated from the other inlet chambers and is connected only to a corresponding segment 11, 12, 13, 14 of the guide
wheel 1. These inlet chambers and through them also the corresponding segments 11, 12, 13, 14 of the guide wheel 1,
are connected to the steam conduit 2. In an embodiment according to the background art, the conduit 2 of steam has
two identical feed lines 21, 21’, whereby each of them comprises a shut off valve 3, 3’, and behind it, in the direction of
the movement of the steam, are arranged two control valves 41, 42, 41’, 42', whereby each control valve 41, 42, 41’,
42’ is connected to one inlet chamber, or to one segment 11, 12, 13, 14 of the guide wheel 1 by means of the conduit
410, 420, 410°, 420’ of steam. In the direction of the movement of the steam, the first control valves 41, 41’, are in a
preferable variant, shown in Fig. 1, connected to the segments 12, or 14 on the opposite sides of the guide wheel 1.
[0028] During the startup of the turbine, three control valves 41, 42, 41’ open simultaneously, supplying steam to three
segments 12, 13, 14 of the guide wheel 1, whereby after a certain flow rate of steam through the guide wheel 1 is
achieved or at the moment when further opening of these control valves 41, 42, 41’ does not result in a considerable
change in the flow rate, also the fourth control valve 42 opens, feeding admission steam to the last segment 13 of the
guide wheel 1 (which is preferably the segment 13, located in the left lower quadrant during the rotation of the rotor of
the turbine anticlockwise). During the subsequent operation of the turbine, the corresponding control valve 41, 42, 41’,
42’ regulates the amount of the steam being fed into each of the segments 11, 12, 13, 14 of the guide wheel 1 according
to current needs, whereby it is possible to close completely one or several of the control valves 41, 42, 41°, 42’.
[0029] Analogical connection and system of supplying steam is also used when the guide wheel 1 of the regulatory
stage is divided into a different number of the segments 11, 12, 13, 14.

[0030] Fig. 2 shows a diagram of the first variant of feeding steam to the guide wheel 1 of the regulatory stage of the
steam turbine with four mutually separated segments 11, 12, 13, 14 according to the invention. In this embodiment, the
conduit 2 of steam has only one feed line 21, in which is arranged a shut off valve 3 and behind it, in the direction of the
movement of the steam, are arranged three control valves 41, 42, 43, whereby the first control valve 41 is by means of
a bifurcated conduit 410 simultaneously connected to two segments 11, 12 on the opposite sides of the guide wheel 1,
and each of the following two control valves 42, 43 is by means of a conduit 430, 440 connected to one of the remaining
segments 13, or 14 of the guide wheel 1. In comparison with the variant shown in Fig. 1, the conduit 2 of steam has
been simplified and at the same time one shut off valve 3’ and one control valve are saved.

[0031] In an unillustrated variant of embodiment, the first control valve 41 may be at the same time connected to two
other segments 11, 12, 13, 14 or it can be connected to the segments 11, 12, 13, 14 which are arranged in a different
manner, e.g. next to each other, or on the same side of the guide wheel 1.

[0032] During the startup ofthe turbine, the first control valve 41 opens in the first phase, supplying steam simultaneously
to two segments 11, 12, 13, 14 of the guide wheel 1, in a preferable variant of embodiment shown in Fig. 1 to two
segments 11, 12 arranged on the opposite sides of the guide wheel 1, whereby after achieving a certain rate flow of
steam through the guide wheel 1, or at the moment when further opening of this control valve does not result in a
considerable change in the flow rate, also the second or, in case of need, the third control valve 43, 44 starts to open.
If necessary, one of the segments 11, 12, 13, 14 (preferably the segment 13, located in the left low quadrant during the
rotation of the rotor of the turbine anticlockwise) may act as an overload segment, when the control valve 43 assigned
to it (preferably arranged as the last one behind the shut off valve 3) only opens if need arises to increase temporarily
the turbine output. During the subsequent operation of the turbine the control valves 41, 42, 43 regulate the amount of
the steam supplied to each segment 11, 12, 13, 14 of the guide wheel 1, and from there to other parts of the turbine,
and thereby also the turbine output. If necessary, it is even possible to close completely one of the control valves 11,
12,13, 14.

[0033] When using another method of the startup, in the first phase the first two control valves 41 and 42 may open
simultaneously, thus feeding steam simultaneously to three segments 11, 12 and 13 of the guide wheel 1.

[0034] Fig. 3 shows a diagram of the second variant of feeding steam to the guide wheel 1 of the regulatory stage of
the steam turbine with four mutually separated segments 11, 12, 13, 14 according to the invention. In this embodiment
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the conduit 2 of steam has only one feed line 21, in which is arranged a shut off valve 3 and two control valves 41, 42,
whereby in the direction of the movement of the steam the first control valve 41 is by means of a bifurcated conduit 410
connected simultaneously to three segments 11, 12, 13 of the guide wheel 1, and the second control valve 42 is connected
to the last segment 14 of the guide wheel 1 by means of the conduit 420. In comparison with the variant shown in Fig.
1 there has been simplification of the conduit 2 of steam and one shut off valve 3’ and two control valves 41’, 42’ saved.
[0035] Duringthe startup ofthe turbine, thefirst control valve opens in the first phase 41, supplying steam simultaneously
to three segments 11, 12, 13 of the guide wheel 1, whereby after a certain flow rate of the steam through the guide wheel
1 is achieved, or at the moment when further opening of this control valve 41 does not cause a substantial change in
the flow rate, the second control valve 42 starts to open. However, if necessary, the last segment 14 of the guide wheel
1 (preferably the segment which is located in the left lower quadrant during the rotation of the rotor of the turbine
anticlockwise) may serve as an overload segment, whereby the control valve 42 assigned to it (preferably arranged as
the last one behind the shut off valve 3) opens only when a temporary increase in the turbine output is needed. During
the subsequent operation of the turbine the control valve/valves 41, 42 regulates/regulate the amount of the steam
supplied to the individual segments 11, 12, 13, 14 of the guide wheel 1 and from there to other parts of the turbine.
[0036] In another variant, where the last segment 14 of the guide wheel 1 does not act as an overload segment, it is
possible for both the control valves 41, 42 to open simultaneously and thereby supply the steam to the guide wheel 1
along its entire circumference.

[0037] Fig. 4 shows a diagram of other variant of feeding steam to the guide wheel 1 of the regulatory stage of the
steam turbine according to the invention. In this embodiment, the guide wheel 1 of the regulatory stage is divided into
three mutually separated segments 11, 12, 13. The conduit 2 of steam has only one feed line 21, in which one shut off
valve 3 and two control valves 41, 42 are arranged, whereby in the direction of the movement of the steam the first
control valve 41 is connected simultaneously to two segments 11, 12 of the valve by means of bifurcated conduit 410,
whereas the second control valve 42 is by means of the conduit 420 connected to the last, third segment 13 of the guide
wheel 1.

[0038] Thus, during the startup of the turbine, the first control valve 41 opens first, supplying steam simultaneously
into two segments 11, 12 of the guide wheel 1, whereby after achieving a certain rate flow of steam through the guide
wheel 1, or at the moment when further opening of this control valve 41 does not result in a considerable change in the
flow rate, also the second control valve 42 opens. The last segment 13 of the guide wheel 1 may also act as an overload
segment, when the control valve 42 assigned to it (preferably arranged as the last one behind the shut off valve 3) opens
only if a temporary increase in the turbine output is needed. During the subsequent operation of the turbine, the control
valve/valves 41, 42 regulates/regulate the amount of the steam supplied to the individual segments 11, 12, 13 of the
guide wheel 1.

[0039] In another variant, when the last segment 13 of the guide wheel 1 does not act as an overload segment, it is
possible for both the control valves 41, 42 to open simultaneously during the startup of the turbine, thus supplying steam
to the guide wheel 1 along its entire circumference.

[0040] Fig. 5 shows a diagram of other variant of feeding steam to the guide wheel 1 of the regulatory stage of the
steam turbine according to the invention. In this embodiment, the guide wheel 1 of the regulatory stage is divided into
off valve 3 and three control valves 41 42 43 are arranged In the direction of the movement of the steam the first and
second control valve 41, 42 are each by means of bifurcated conduit 410, or 420 connected simultaneously to two
segments 11, 12, or 13, 14 arranged on the opposite sides of the guide wheel 1, whereby the third control valve 43 is
by means of the line ﬂ connected to the last, fifth segment 15 of the guide wheel 1. At the same time, this segment
15 may act as an overload segment.

[0041] During the startup of the turbine, the first control valve 41 opens first, supplying steam simultaneously to two
segments 11, 12 of the guide wheel 1, whereby after achieving a certain flow rate of steam through the guide wheel 1,
or at the moment when further opening of this control valve 41 does not result in a considerable change in the flow rate,
the second control valve 42 starts to open, feeding steam to other two segments 13, 14 of the guide wheel 1. The third
control valve 43, if the correspondlng segment 15 of the guide wheel 1 does not act as an overload segment, starts to
open only after the required steam flow rate is achleved, or at the moment when further opening of the first two control
valves 41, 42 does not cause a substantial change in the flow rate. If the last segment 15 the guide wheel 1 serves as
an overload segment, the control valve 43 opens only after respective requirement for a temporary increase in the turbine
output. During the subsequent operation of the turbine, the control valves 41, 42, or 43 regulate the amount of the steam
fed into the individual segments 11, 12, 13, 14, 15 of the guide wheel 1, whereby, if necessary, it is even possible to
close completely one of the control valves 41, 42, 43.

[0042] In another variant, the first two control valves 41, 42 can open simultaneously and supply the steam to the
guide wheel 1 along 4/5 of its circumference.

[0043] In other unillustrated variants of embodiment, the segments 11, 12, 13, 14, 15 of the guide wheel 1 and the

control valves 41, 42, 43 can be interconnected in a different manner, whereby always one of the control valves 41, 42,
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43, preferably the first one in the direction of the movement of the steam, is connected to two or three segments 11, 12,
13, 14, 15 of the guide wheel 1, and the following control valves 41, 42, 43 are connected to one or two segments 11,
12, 13, 14, 15 of the guide wheel 1.

[0044] Fig 6 shows a diagram of one of variants of feeding steam to the guide wheel 1 of the regulatory stage of the
steam has only one feed line 21, in which is arranged a shut off vaIve 3 and three control valves 41, 42 43. Each of the
control valves 41, 42, 43 is by means of a bifurcated conduit 410, 420, or 430 atthe same time connected to two segments
11,12, or 13, ﬁ, or 1_5, 16 of the guide wheel 1 arranged on its opposite ite sides.

[0045] During the startup of the turbine, all the three control vaIves 41, 42, 43 open successively, supplying steam

open simultaneously, while the th|rd one does not open until the required steam flow rate is achieved, or at the r moment
when further opening of the first two control valves 41, 42 does not result in a considerable change in the steam flow
rate. During the subsequent operation of the turbine, the control valves 41, 42, 43 reguIate the amount of the steam fed
completely one of the control vaIves ﬁ Q, Q If necessary, one pair of the segments 11, 12 or 13, 14 or 15, 16 may
act as overload segments, whereby the corresponding control valve 41 or 42 or 43 opens only when a temporary increase
in the turbine output is required.

[0046] In other variants of embodiments (not shown), the segments 11, 12, 13, 14, 15, 16 of the guide wheel 1 and

the control valves 41, 42, 43 can be interconnected in a different manner, whereby always one of the control valves M,

42, 43, preferably ae lTrstaie in the direction of the movement of the steam, is connected to two or three segments 11

[0047] Fig. 7 shows a diagram of other variant of feeding steam to the guide wheeI 1 of the regulatory stage of the
steam turbine according to the invention. In this embodiment, the guide wheel 1 of the reguIatory stage is divided into
each of them is arranged a shut off vaIve 3 or 3’ and two control valves 41, 42, or 41’, 42’. The first control valve 41,
41 of each feed line 21, 21’ is by means of bifurcated conduit 410, or 410’ connected to two segments 11, 12, or 13, 14
arranged on the opposite sides of the guide wheel 1. The second control valve 42, 42’ of each feed line 21, 21’ is
connected to one of the remaining segments 15, or 16 by means of the conduit 420, or 420°.

[0048] During the startup of the turbine, the first control valves 41, 41’ in each feed line 21, 21’ open successively,
supplying steam successively to four segments 11, 12, 13, 14 of the guide wheel 1. At the same time, also one of the
second control valves 42 or 42’ can open, whereby the last control valve 42 or 42’ opens only after the required steam
flow rate is achieved or at the moment when further opening of already opened control valves 41, 42, 41°, 42’ does not
introduce a substantial change in the flow rate, or it acts as an overload segment. During the subsequent operation of
the turbine, the control valves 41, 42, 41°, 42’ regulate the amount of the steam fed into the individual segments 11, 12,
13, 14, 15, 16 of the guide wheel 1, whereby in case of need it is possible to close completely one of the control valves
41,42,41°,42'.

[0049] In other unillustrated variants of embodiment, it is possible to interconnect the segments 11, 12, 13, 14, 15, 16
of the guide wheel 1 and the control valves 41, 42, 41’, 42’ in a different manner, whereby always at least one of the
control valves 41, 42, 41°, 42', preferably the first one in the direction of the movement of the steam, is connected to two

or three segments 11, 12, 13, 14, 15, 16 of the guide wheel 1, and the following control valve/valves 41, 42, 41°, 42’

conduit 2 of steam may aIso oomprise onlyone feedline 21, E, in which are arranged allthe control vaIvesﬂ, 42, ﬂ, 42’

List of references

[0050]

1 guide wheel of the regulatory stage of the steam turbine
11,12, 13, 14, 15, 16 segment of the guide wheel of the regulatory stage of the steam turbine
2 conduit of steam

21,21 feed line

3,3 shut off valve

31 steam inlet of the shut off valve

41,41, 42,42’, 43 control valve

410, 410, 420, 420’, 430  steam conduit

411,421, 431 steam outlet of the control valve

5 valve block
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valve chamber of the valve block
direction of the steam supply
B2, B3 direction of the steam escape

Claims

10.

1.

A method for feeding steam into a guide wheel (1) of a regulatory stage of a steam turbine, in which steam is fed
into mutually separated segments (11, 12, 13, 14, 15, 16) of this guide wheel (1) and the steam supply into each of
these segments (11, 12, 13, 14, 15, 16) is regulated by a control valve (41, 41’, 42, 42’, 43), characterized in that
steam is supplied simultaneously into at least two mutually separated segments (11, 12, 13, 14, 15, 16) of the guide
wheel (1) of the regulatory stage of the steam turbine, which together constitute a part of the circumference of the
guide wheel (1), whereby the steam supply into these segments (11, 12, 13, 14, 15, 16) is regulated by one common
control valve.

The method according to Claim 1, characterized in that the segments (11, 12, 13, 14, 15, 16), into which steam
is fed simultaneously and the steam supply is regulated by one common valve, together constitute a maximum of
75 % of the circumference of the guide wheel (1) of the regulatory stage of the steam turbine.

The method according to Claim 1 or 2, characterized in that steam is fed simultaneously into two segments (11,
12, 13, 14, 15, 16) of the guide wheel (1) of the regulatory stage of the steam turbine, which are arranged on the
opposite sides of the guide wheel (1).

The method according to Claim 1 or 2, characterized in that steam is fed simultaneously into three segments (11,
12, 13, 14, 15, 16) of the guide wheel (1) of the regulatory stage of the steam turbine, which together constitute a
part of the circumference of the guide wheel (1).

The method according to any of the preceding claims, characterized in that at first steam starts to be fed into at
least two mutually separated segments (11, 12, 13, 14, 15, 16) of the guide wheel (1) of the regulatory stage of the
steam turbine, which together constitute a part of the circumference of the guide wheel (1) and in which the steam
supply is regulated by one common control valve (41, 41’, 42, 42’, 43), and only after that the steam starts to be fed
into another segment/segments (11, 12,13, 14,15, 16) the guide wheel (1) of the regulatory stage of the steam turbine.

A steam turbine which comprises a regulatory stage with a guide wheel (1), which is divided into mutually separated
segments (11, 12, 13, 14, 15, 16), whereby each of these segments (11, 12, 13, 14, 15, 16) is connected to a steam
supply, in which is arranged a shut off valve (3, 3’), behind which is arranged in the direction of the motion of the
steam a control valve (41,41’,42,42’, 43) for each segment (11, 12, 13, 14, 15) of the guide wheel (1), characterized
in that at least two segments (11, 12, 13, 14, 15), which together constitute a part of the circumference of the guide
wheel (1) of the regulatory stage are connected to one common control valve (41, 41°, 42, 42’, 43) by means of a
steam conduit (410, 410’, 420, 420’, 430).

The steam turbine according to Claim 6, characterized in that the segments (11, 12, 13, 14, 15), which are connected
to one common control valve (41, 41°, 42, 42’, 43), together constitute a maximum of 75 % of the circumference of
the guide wheel (1) of the regulatory stage of the steam turbine.

The steam turbine according to Claim 6 or 7, characterized in that two segments (11, 12, 13, 14, 15, 16) of the
guide wheel (1) of the regulatory stage of the steam turbine are connected to one common control valve (41, 41,
42,42, 43), the two segments (11, 12, 13, 14, 15, 16) being arranged on the opposite sides of this guide wheel (1).

The steam turbine according to Claim 6 or 7, characterized in that three segments (11, 12, 13, 14, 15, 16) of the
guide wheel (1) of the regulatory stage of the steam turbine, which together constitute a part of the circumference
of this guide wheel (1), are connected to one common control valve (41, 41, 42, 42°, 43).

The steam turbine according to Claim 6 or 7, characterized in that one common control valve (41, 41°,42,42’, 43)
is arranged in the direction of the movement of the steam in the conduit (2) of the steam as the first one behind the

shut off valve (3, 3’).

The steam turbine according to any of claims 6 to 10, characterized in that at least two control valves (41, 41’, 42,
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13.

14.

EP 3 249 167 A1
42’, 43) are integrated into one valve block (5), in which a valve chamber (51) is created, being common to them.

The steam turbine according to Claim 11, characterized in that all the control valves (41, 41’, 42, 42’, 43) are
integrated into one valve block (5).

The steam turbine according to any of claims 6 to 10, characterized in that the shut off valve (3, 3’) and at least
the common control valve (41, 41°, 42, 42’, 43) are integrated into one valve block (5), in which is created a valve
chamber (51), which is common to them.

The steam turbine according to Claim 13, characterized in that the shut off valve (3, 3’) and all the control valves
(41,471, 42, 42, 43) are integrated into one valve block (5).
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