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(57)  Theinvention relates to a steam turbine system
(10) for generating power, comprising a steam turbine
(20) with turbine blades (22) surrounding a rotor (24) and
being arranged inside a turbine casing (26). Furthermore,
a nozzle box (30) is provided inside the turbine casing
with nozzles (32) directing steam to the turbine blades
(22) of the steam turbine (20). Moreover, a main steam
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system (40) with a main input port (42), a main valve (44),
located downstream of the main input port (42), at least
one control valve (46) located downstream of the main
valve (44) and upstream of the nozzle box (30), and
steam lines (48) connecting the main input port (42), the
main valve (44), the at least one control valve (46) and
the nozzle box (30) is provided.

44 48
42 L
o - -10
4
| 40~ 7 ‘;;45 g
52 R b
547 T 58
46, 46
58 - / _ [\ 48
/'f
- 26
50 ST S :
= 2 h
- 30
Fig. 1 20

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 492 456 A1 2

Description

[0001] The presentinventionrelates to a steam turbine
system as well as a method for controlling the steam flow
of a steam turbine system.

[0002] Steam turbine systems are already known for
generating power and usually comprise a steam system
which provides steam to a steam turbine. One problem
of already existing steam turbine systems is the fact that
during the start phase of the steam turbine extensive ther-
mal stress results in the turbine casing of the steam tur-
bine as well as the nozzle box within the steam turbine.
The thermal stress in such elements of the steam turbine
system further results in the risk of material failure over
time, in particular weakening of the material over time
and multiple start phases. One high risk coming together
with that problem is the fact that such thermal stress can
introduce micro cracks into the material of the turbine
casing as well as the nozzle box. Such micro cracks
would lead to a dramatic material failure and the break-
down of the whole steam turbine during usage without
any pre-warning.

[0003] Itis an object of the present invention to solve
the problems mentioned above. In particular itis an object
ofthe presentinvention to provide a steam turbine system
which is able to reduce the thermal stress of the elements
in particular during the start phase of the steam turbine.
[0004] Afore-mentioned object is achieved by a steam
turbine system comprising features of independent claim
1 as well as a method for controlling the steam flow of a
steam turbine system with features of independent claim
9. Further embodiments of the present invention com-
prise for example the respective dependent claims.
[0005] According tothe presentinvention, a steam tur-
bine system for generating power comprises a steam tur-
bine with turbine blades surrounding a rotor and being
arranged inside a turbine casing. Such a steam turbine
is meant for generating the power by rotation of the rotor,
which is driven by steam running over the turbine blades
and forcing the rotor to rotate within the turbine casing.
Steam turbines are well known and therefore such a
steam turbine has not to be described in more detail at
this place.

[0006] The inventive steam turbine system further
comprises a nozzle box which is provided inside the tur-
bine casing with nozzles, directing steam to the turbine
blades of the steam turbine. A nozzle box is used to direct
the steam in the predefined direction, in particular in the
direction of the turbine blades. The nozzle box improves
the efficiency of the steam turbine due to the fact that the
steam is introduced into the turbine casing in an adapted
direction corresponding with the necessary direction of
the steam to result in a more efficient rotation of the tur-
bine blades and the rotor of the steam turbine.

[0007] To provide the steam turbine with steam for the
rotation of the turbine blades and the rotor, a main steam
system is provided within the steam turbine system. The
main steam system comprises a main input port, a main
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valve, located downstream of the main input port, at least
one control valve, located downstream the main valve
and upstream the nozzle box, and steam lines connecting
the maininput port, the main valve, the atleast one control
valve and the nozzle box. In other words, the main steam
system is used to provide steam from any kind of steam
generator or steam source to the steam turbine. The main
steam system therefore uses the main input port as a
technical interface to be connected to any kind of steam
source, such as for example a solar steam source, a boil-
er or any other technical kind of steam generator.
[0008] The restof the main steam systemis necessary
totransportthe steam from the steam source, in particular
from the main input port, to the steam turbine. The main
valve within such transport steam part is used to fully
open or fully close the path for the steam. If the main
valve is closed, no steam can arrive at the steam turbine
and therefore the turbine blades as well as the rotor are
not forced to rotate. In other words a closed main valve
results in a stop of the steam turbine as well as in a stop
of generating power. On the other hand, if the main valve
is opened, steam can flow to the steam turbine and re-
sults in a rotation of the turbine blades and the rotor.
Thus, the steam turbine generates power when the main
valve has been opened.

[0009] Downstream of the main input port as well as
downstream of the main valve, at least one control valve
is positioned. The control valve is a valve, which has the
possibility to vary the possible amount of steam, which
can flow through the control valve. Therefore, between
a fully open and a fully closed position, further positions
with differentlevels of openness of the atleast one control
valve exist. The control valve of is used to control the
explicit amount of steam which flows into the steam tur-
bine and therefore it is used to control indirectly the
amount of power which is generated by the steam turbine.
[0010] Ifmorethanone control valveis used, the steam
can be introduced into the steam turbine at different po-
sitions. For example if three different control valves are
used, three outlets are provided within the turbine casing,
in particular within the nozzle box such that the amount
of steam can be separated over the three control valves
and the amount of distribution can be shifted between
the three lines of the three control valves. Therefore the
efficiency of the generation of power by the steam turbine
can be further increased.

[0011] During the start phase of the steam turbine the
whole system, in particular the nozzle box as well as the
turbine casing, are cold respectively comprise a temper-
ature close to the ambienttemperature. The steam which
is provided to the steam turbine is relatively hot. There-
fore the provision of steam to the steam turbine results
in heating up the material surrounding the main steam
system, namely the steam lines as well as the turbine
casing and the nozzle box. The increase of temperature
of such components of the steam turbine system results
in thermal expansion of the respective materials. Due to
the fact that the nozzle box and the steam turbine com-
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prise a lot more material than for example that main
steam system, in particular steam lines, the velocity of
heating up is different from component to component.
Differences in the velocity of heating up result in differ-
ences of the temperature between different components.
Furthermore, the differences in temperature result in dif-
ferent geometrical dimensions based on the respective
temperature and therefore resulted in thermal stress.
[0012] According to the presentinvention, to avoid un-
necessary high differences in temperature of the different
components, a preheating steam system is provided.
Such preheating steam system comprises a preheating
input port, at least one preheating control valve, located
downstream of the preheating input port and upstream
of the nozzle box, and steam lines connecting the pre-
heating input port, the at least one preheating control
valve and the nozzle box. In other words, the preheating
steam system can be understand as some kind of a by-
pass to the main steam system, providing steam in par-
ticular to the nozzle box and also, directly or indirectly to
the turbine casing. By opening the preheating control
valve, a steam flow can be separated from the main
steam flow and being provided to the nozzle box as well
as at least indirectly to the turbine casing. If in such sit-
uation the main valve is still closed, a preheating before
the start phase of the steam turbine takes place of the
material of the nozzle box as well as the turbine casing.
After the preheating has been carried out, in particular
the nozzle box and/or the turbine casing have arrived at
a temperature which can be defined as pre-preheating
temperature, the main valve is opened and the start of
the steam turbine can take place. Due to the fact that the
nozzle box as well as the turbine casing already have a
relatively high temperature, the difference in temperature
between the different components of the steam turbine
system are a lot lower than compared to known systems
according to the state of the art. The decrease in tem-
perature difference results in the decrease of thermal
stress and therefore decreases the risk of the possibility
of micro cracks within the material of the different com-
ponents.

[0013] The material of the nozzle box is heated up di-
rectly by the steam flowing through the preheating steam
system. The material of the turbine casing can be heated
up directly or indirectly. An indirect heating up would take
place if the nozzle box is provided with steam by the
preheating steam system and the steam within the nozzle
box also influences, namely heats up, the material of the
turbine casing. It is also possible, that the preheating
steam system comprises steam lines which proceed
through the turbine casing. In such a construction, the
preheating of the turbine casing takes place directly,
namely due to direct contact between the heated steam
of the preheating steam system as well as the material
of the turbine casing.

[0014] The steam lines of the main steam system as
well as of the preheating steam system can be pipes, in
particular pipelines made of any kind of material which
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can stand the temperature and pressure of the steam. In
particular it is also possible that pipes, made of enforced
plastics are used.

[0015] Itis also possible that according to the present
invention in one embodiment the input ports are from
integral namely as one combined input port forming the
main input port and the preheating input port. Located
downstream of such combined input port, a preheating
control valve can be located, providing two functionali-
ties, namely first to separate the steam between the main
steam system and the preheating steam system as well
as closing/opening both systems by comprising the func-
tionality of the main valve as well as of the preheating
control valve. The use of such preheating control valve
and one combined input port as inter face for steam
sources reduces the complexity of the present invention
thereby reduces costs of such an inventive steam turbine
system.

[0016] It could be of advantage, when a steam turbine
system according to the present invention is character-
ized in that the steam lines of the preheating systems
from the at least one preheating control valve are con-
nected to the steam lines of the main steam system be-
tween the at least one control valve and the nozzle box.
In other words, both systems, namely the main steam
system and the preheating steam system only need one
connection to the nozzle box. The connection between
the steam lines of the preheating system and the main
heating system are placed upstream of such connection
to the nozzle box. In particular lines for the steam within
the steam turbine casing, can reduce complexity of such
a way of construction.

[0017] It could be of advantage, if the steam turbine
system according to the aforesaid embodiment is char-
acterized such that the connection between the steam
lines of the preheating system and the steam lines of the
main steam system is located within the material of the
turbine casing. That leads to a very efficient way of direct
heating up of the material of the turbine casing. The
steam, flowing through the preheating steam system,
flows to such connection and thereby gets into direct con-
tact with the material of the turbine casing. Such direct
contact leads to transition of heat from the steam to the
material of the turbine casing and thereby heats up the
respective material directly. By following the flow path of
the steam lines further, the steam arrives in the nozzle
box and gets also into direct contact with the respective
material to heat up the nozzle box. Such way of construc-
tion therefore leads to a direct heating up of the material
of the turbine casing as well as the material of the nozzle
box.

[0018] It could also be of advantage, if a steam turbine
system of the presentinvention comprises an emergency
stop valve which is provided within the main steam sys-
tem, located downstream of the main valve and upstream
of the at least one control valve. Such emergency stop
valve can be used for emergency situations, in particular
when any leakage within the steam turbine is detected.
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[0019] Italso could be possible, if a steam turbine sys-
tem according to the present invention comprises explic-
itly one or two or three or four control valves, which are
provided in the main steam system. The provision of spe-
cifically one, two, three or four control valves typically
results in a respective construction of the nozzle box. For
example, if the nozzle box is constructed to surround the
rotor of the steam turbine by 180 degrees, two or specif-
ically three control valves for that main steam system can
be of advantage. If the nozzle box is bigger, for example
fully surrounds the rotor of the steam turbine, four control
valves and therefore four connections to the nozzle box
from the main steam system can be of advantage. If it is
a very small steam turbine, and a very small nozzle box
is used, it could be of advantage if only one control valve
is provided to reduce the complexity and the costs of the
main steam system.

[0020] According to one further embodiment of the
present invention the steam turbine system is character-
ized in that a nozzle box and a turbine casing are posi-
tioned in surface contact, in particular are manufactured
to be integrally connected. The use of such construction,
namely the surface contact between nozzle box and tur-
bine casing results in a better and faster heat transmis-
sion from the nozzle box to the turbine casing and the
other way round. In particular if such surface contact has
an increased surface area, the temperature can flow fast
between such two components and therefore thermal
stress due to thermal differences between such two com-
ponents is reduced.

[0021] According to one further embodiment of the
present invention, the steam turbine can be constructed
such that the nozzle box at least partly surrounds the
rotor of the steam turbine. The level of surrounding the
rotor can depend on the size of the steam turbine, in
particular the size of the turbine blades. Once more it has
to be noted that the level of surrounding of the rotor also
influences the number of control valves which are to be
used for the main steam system.

[0022] Itis also possible that according to one embod-
iment of the present invention the steam turbine system
is characterized in that at least one temperature sensor
is provided at a position to measure the temperature of
the nozzle box and/or the turbine casing. The tempera-
ture sensor leads to possibility to include the real time
temperature of the respective material into the control of
the main steam system as well as the preheating steam
system. This further increases the advantage of the pre-
heating system due to the fact that the preheating step
can be controlled specifically with respect to the material
temperature. In particular it is possible to use the pre-
heating system until the material of the turbine casing
and the material of the nozzle box has exceeded over a
predefined threshold of temperature.

[0023] According to a further embodiment of the
present invention, the steam lines of the preheating
steam system downstream of the at least one preheating
control valve are connected to the steam lines of the main
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steam system between the main valve or the emergency
stop valve and the at least one control valve. By offering
such an additional flow path for the steam of the preheat-
ing system, the main valve and/or the emergency stop
valve are closed during preheating operation. That way,
not only the nozzle box and/or the casing of the steam
turbine is preheated, but also the casing of the at least
one preheating control valve. Moreover, due to that par-
allel preheating, the differences between the tempera-
ture of the casing, the nozzle box and the casing for the
at least one preheating control valve can be further re-
duced, thereby reducing the respective temperature
stress within the material.

[0024] A further object of the present invention is to
provide a method for controlling the steam flow of a steam
turbine system with the features of the present invention.
Such method comprises the following steps:

- Providing steam to the preheating input port,

- Opening at least one preheating control valve while
the main valve of the main steam system remains at
least party closed, thereby allowing steam to flow
through the steam lines of the preheating steam sys-
tem and to enter the nozzle box to heat up the nozzle
box and/or the turbine casing,

- Opening the main valve of the main steam system
and starting the control of the at least one control
valve to start the generation of power by the steam
turbine,

- Closing the at least one preheating control valve of
the preheating steam system.

[0025] Ishastobenotedthatatleastthe lasttwo steps,
namely the opening of the main valve as well as the clos-
ing of the at least one preheating control valve can be
carried out parallel or the other way round. In particular,
forthe functionality of the presentinventionitis necessary
that the opening of the preheating control valve takes
place in good time before the opening of the main valve,
to provide efficient preheating of the nozzle box as well
as the turbine casing. If the preheating steam system is
still used while the main valve opens the main steam
system for supplies steam to the steam turbine or if the
preheating control of already closes that preheating
steam system before the main steam system has opened
up, depends on the respective situation of the specific
steam turbine system.

[0026] It could also be of advantage if an inventive
method is characterized in that the steps of opening the
main valve of the main steam system and/or closing the
preheating control valve of the preheating system are
carried out after a predetermined time period. By using
such a time period, during design of the steam turbine
system, the size and geometry of the material of the noz-
zle box as well as the size and the geometry of the ma-
terial of the turbine casing are used to calculate the nec-
essary time to heat up the respective components that
the steam provided by a steam source entering in the
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preheating input port. After such time period has passed
by, the preheating will have resulted in the predefined
material temperatures and therefore the main steam sys-
tem can be opened to start the steam turbine to generate
power.

[0027] One alternative or additional to the use of atime
period, it is possible that according to an embodiment of
the presentinvention the steps of opening the main valve
of the main steam system and/or closing the preheating
control valve of the preheating system are carried out
after the temperature of the material of the nozzle box
and/or the material of the turbine casing have exceeded
a predetermined threshold. This is in particular meaning-
ful, if the steam turbine system comprises a temperature
sensor which informs a control system about the real
temperature of the material of the nozzle box and7/or of
the material of the turbine casing.

[0028] The present invention is explained in more de-
tail with respect to the accompanying drawings. Such
show in

Figure 1  a schematic view of one embodiment of an
inventive steam turbine system,

Figure 2  one alternative steam turbine system,

Figure 3  one schematic view of a turbine casing of a
steam turbine system,

Figure 4  one isometric schematic view of a turbine
casing of one embodiment of the steam tur-
bine system,

Figure 5 the embodiment of fig. 1 during preheating
and

Figure 6 the embodiment of fig. 1 during normal op-
eration

[0029] In figure 1 one embodiment of an inventive

steam turbine system 10 is disclosed. The steam turbine
system 10 comprises a steam turbine 20, which is en-
closed by a turbine casing 26. Within such turbine casing
26 a nozzle box 30 is located. To provide the nozzle box
30 and thereby the steam turbine 20 with steam, a main
steam system 40 is provided. The main steam system
40 comprises a main input port 42, which acts as an in-
terface to a not depicted steam source. Steam, intro-
duced into the main input port 42, follows the steam lines
48 and passes the main valve 44, the emergency valve
45 and the control valves 46. After passing the control
valves 46, the three steam lines 48 enter the nozzle box
30 to let out the steam into the steam turbine 20.

[0030] To provide the possibility of preheating, the
steam turbine system 10 according to the embodiment
of figure 1 is provided with a preheating steam system
50. Such preheating steam system 50 comprises a pre-
heating input port 52, acting as an interface also to a
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steam source. Such steam source can be the identical
steam source acting as a steam source for the main
steam system 40. The steam entering the preheating in-
put port 52 passes the preheating control valve 54 and
is split into three parallel steam lines 58, to connect to
the steam lines 48 of the main steam system 40 between
the control valves 46 and the nozzle box 30. Therefore,
the functionality of a steam turbine system 10 of the
present embodiment can be described as followed.
[0031] For starting the preheating, the main valve 44
of the main steam system 40 is closed. The preheating
control valve 54 is opened such that steam coming from
a steam source entering the preheating input port 52 can
flow through the steam lines 58 of the preheating system
50. Such steam flows through the connections to the
steam lines 48 of the main steam system 40 downstream
of the in particular closed control valves 46 and enters
the nozzle box 30. Thereby the nozzle box 30 is heated
up. By following the steam path after having leaved the
nozzle box 30, such steam also heats up the turbine cas-
ing 26 of the steam turbine. After the nozzle box 30 and/or
the turbine casing 26 they have arrived at a material tem-
perature which lies above predetermined threshold or
after having carried out the preheating by the preheating
steam system 50 over a predefined period of time, the
preheating control valve 54 is closed and the main valve
44 of the main steam system 40 is opened. After opening
up the main valve 44, the regular work of the steam tur-
bine 20 can begin, namely the steam from a steam source
can flow through the nozzle box 30 into the turbine casing
26 and the steam turbine 20 can start to generate power.
[0032] With the respect to figure 1, an alternative em-
bodimentis depicted in figure 2. Same features comprise
same reference signs and only differences between the
two embodiments will be described below.

[0033] Indifference to figure 1, the embodiment of fig-
ure 2 comprises one combined input port for the main
input port 42 and the preheating input port 52. Located
downstream of the combined input port a three-port valve
is positioned, comprising the functionality of the main
valve 44 of the main steam system 40 and the preheating
control valve 54 of the preheating steam system 50. In
other words, such three-port valve comprises the two
functionalities of separating the steam from a steam
source or steam generator from the combined input port
as well as acting as the two necessary valves of the two
steam systems 40 and 50. The rest of the functionality
is identical between the embodiments of figure 1 and
figure 2.

[0034] In figure 3 one embodiment of the turbine 20 is
shown in further detail. The main steam system 40 com-
prising the main valve 44 is also provided with three con-
trol valves 46. The steam lines 48 follow the way to the
nozzle box 30 downstream of the control valves 46
through the material of the turbine casing 26. Within the
material of the turbine casing 26 there is also the con-
nection to the steam lines 58 of the preheating steam
system 50. In other words, during the work of the pre-
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heating steam system, the steam flows through the pre-
heating steam lines 58 and by passing said connection
to the steam lines 48 of the main steam system 40. Down-
stream of that connection, the steam flows within the ma-
terial of the turbine casing 26 and due to that direct con-
tact between such material and the steam the turbine
casing 26 is heated up.

[0035] Within the embodiment of figure 3 it has to be
noted that the nozzle box 30 comprises three nozzles
32, which are connected each to one steam line 48 of
the main steam system 40. Thereby the nozzles 32 and
the nozzle box 30 are connected to the main steam sys-
tem 40 as well as to the preheating steam system 50
such that the nozzle box 30 is also preheated by the
preheating steam system 50.

[0036] Furthermore, the embodiment of figure 3 com-
prises a temperature sensor 60, which is located at least
partly with its sensing part inside the material of the tur-
bine casing 26. Thereby it is possible to provide the ex-
plicit material temperature of the turbine casing 26 to a
control system which is not depicted in the figures. For
carrying out an inventive method such temperature pa-
rameter can be used to start and end the preheating proc-
ess.

[0037] Figure 4 shows in a schematic view the embod-
iment of figure 3. As it can be seen there, the steam after
leaving the nozzles 32 flows along a rotor 24 of the steam
turbine 20 and forces the turbine blades 22 to rotate. It
has to be noted that the amount of steam following
through the preheating steam system 50 is a lot less than
the amount of steam which flows through the main steam
system 40. Therefore, the steam which is used to heat
up the turbine casing 26 as well as the nozzle box 30
also enters the interior of the turbine casing 26 but does
not result in a start of generating power due to the fact
that the amount of steam is too low to result in a rotation
of the turbine blades 22.

[0038] Withrespecttofigs.5and 6, the two operational
states of the steam turbine system are further described.
Fig. 5 shows the preheating operation. The emergency
stop valve 45 as well as the control valves 46 are closed.
The preheating control valve 54 is open and thereby the
steam can flow though the steam lines 58 of the preheat-
ing steam system 50 for heating up the nozzle box 30,
the casing 26 as well as the control valves 46, respec-
tively their casing. After preheating as been carried out,
the preheating control valve is closed and the emergency
stop valve 45, the control valves 46 as well as the main
valve 44 are all set into an open state as it is shown in
fig. 6. Thereby, the preheating steam system 50 is closed
and the normal operation mode of the steam turbine 20
can be started.

Claims

1. Steam turbine system (10) for generating power,
comprising:
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a steam turbine (20) with turbine blades (22) sur-
rounding a rotor (24) and being arranged inside
a turbine casing (26),

a nozzle box (30) provided inside the turbine
casing (26) with nozzles (32) directing steam to
the turbine blades (22) of the steam turbine (20),
a main steam system (40) with a main input port
(42), a main valve (44), located downstream of
the main input port (42),

at least one control valve (46), located down-
stream of the main valve (44) and upstream of
the nozzle box (30), and

steam lines (48) connecting the main input port
(42), the main valve (44), the at least one control
valve (46) and the nozzle box (30),

a preheating steam system (50) with a preheat-
ing input port (52), at least one preheating con-
trol valve (54), located downstream of the pre-
heating input port (52) and upstream of the noz-
zle box (30), and steam lines (58) connecting
the preheating input port (52), the at least one
preheating control valve (54) and the nozzle box
(30).

Steam turbine system (10) according to claim 1,
characterised in that the steam lines (58) of the
preheating steam system (50) from the at least one
preheating control valve (54) are connected to the
steam lines (48) of the main steam system (40) be-
tween the at least one control valve (46) and the
nozzle box (30).

Steam turbine system (10) according to claim 2,
characterised in that the connection between the
steam lines (58) of the preheating steam system (50)
and the steam lines (48) of the main steam system
(40) is located within the material of the turbine cas-
ing (26).

Steam turbine system (10) according to any of claims
1 to 3, characterised in that an emergency stop
valve (45) is provided in the main steam system (40),
located downstream of the main valve (44) and up-
stream of the at least one control valve (46).

Steam turbine system (10) according to any of claims
1 to 4, characterised in that one or two or three or
four control valves (46) are provided in the main
steam system (40).

Steam turbine system (10) according to any of claims
1 to 5, characterised in that the nozzle box (30)
and the turbine casing (26) are positioned in surface
contact, in particular are manufactured to be inte-
grally connected.

Steam turbine system (10) according to any of claims
1 to 6, characterised in that the nozzle box (30) at
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least partly surrounds the rotor (24) of the steam tur-
bine (20).

Steam turbine system (10) according to any of claims
1to 7, characterised in that at least one tempera-
ture sensor (60) is provided at a position to measure
the temperature of the nozzle box (30) and/or of the
turbine casing (26).

Steam turbine system (10) according to any of claims
1 to 8, characterised in that the steam lines (58)
of the preheating steam system (50) downstream of
the at least one preheating control valve (54) are
connected to the steam lines (48) of the main steam
system (40) between the main valve (44) or the emer-
gency stop valve (45) and the at least one control
valve (46).

Method for controlling the steam flow of a steam tur-
bine system (10) with the features of any of claims
1 to 9, comprising the following steps:

- providing steam to the preheating input port
(52),

- opening at least one preheating control valve
(54) while the main valve (44) of the main steam
system (40) remains atleast partly closed, there-
by allowing steam to flow through the steam
lines (58) of the preheating steam system (50)
and to enter the nozzle box (30) to heat up the
nozzle box (30) and/or the turbine casing (26),
- opening the main valve (44) of the main steam
system (40) and starting the control of the at
least one control valve (46) to start the genera-
tion of power by the steam turbine (20),

- closing the atleast one preheating control valve
(54) of the preheating steam system (50).

Method according to claim 10, characterised in that
the steps of opening the main valve (44) of the main
steam system (40) and/or closing the preheating
control valve (54) of the preheating system (50) are
carried out after a predetermined time period.

Method according to claim 10, characterised in that
the steps of opening the main valve (44) of the main
steam system (40) and/or closing the preheating
control valve (54) of the preheating system (50) are
carried out after the temperature of the material of
the nozzle box (30) and/or the material of the turbine
casing (26) have exceeded a predetermined thresh-
old.

Amended claims in accordance with Rule 137(2)
EPC.

1. Steam turbine system (10) for generating power,
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comprising:

asteam turbine (20) with turbine blades (22) sur-
rounding a rotor (24) and being arranged inside
a turbine casing (26),

a nozzle box (30) provided inside the turbine
casing (26) with nozzles (32) directing steam to
the turbine blades (22) of the steam turbine (20),
a main steam system (40) with a main input port
(42), a main valve (44), located downstream of
the main input port (42),

at least one control valve (46), located down-
stream of the main valve (44) and upstream of
the nozzle box (30), and

steam lines (48) connecting the main input port
(42), the main valve (44), the at least one control
valve (46) and the nozzle box (30),

a preheating steam system (50) with a preheat-
ing input port (52), at least one preheating con-
trol valve (54), located downstream of the pre-
heating input port (52) and upstream of the noz-
zle box (30), and steam lines (58) connecting
the preheating input port (52), the at least one
preheating control valve (54) and the nozzle box
(30) characterised in that the steam lines (58)
of the preheating steam system (50) from the at
least one preheating control valve (54) are con-
nected to the steam lines (48) of the main steam
system (40) between the at least one control
valve (46) and the nozzle box (30) and charac-
terised in that the connection between the
steam lines (58) of the preheating steam system
(50) and the steam lines (48) of the main steam
system (40) is located within the material of the
turbine casing (26).

2. Steam turbine system (10) according to claim 1,
characterised in that an emergency stop valve (45)
is provided in the main steam system (40), located
downstream of the main valve (44) and upstream of
the at least one control valve (46).

3. Steam turbine system (10) according to any of
claims 1 to 2, characterised in that one or two or
three or four control valves (46) are provided in the
main steam system (40).

4. Steam turbine system (10) according to any of
claims 1 to 3, characterised in that the nozzle box
(30) and the turbine casing (26) are positioned in
surface contact, in particular are manufactured to be
integrally connected.

5. Steam turbine system (10) according to any of
claims 1 to 4, characterised in that the nozzle box
(30) at least partly surrounds the rotor (24) of the
steam turbine (20).
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6. Steam turbine system (10) according to any of
claims 1 to 5, characterised in that at least one
temperature sensor (60) is provided at a position to
measure the temperature of the nozzle box (30)
and/or of the turbine casing (26).

7. Steam turbine system (10) according to any of
claims 1 to 6, characterised in that the steam lines
(58) of the preheating steam system (50) down-
stream of the at least one preheating control valve
(54) are connected to the steam lines (48) of the
main steam system (40) between the main valve (44)
or the emergency stop valve (45) and the at least
one control valve (46).

8. Method for controlling the steam flow of a steam
turbine system (10) with the features of any of claims
1 to 7, comprising the following steps:

- providing steam to the preheating input port
(52),

- opening at least one preheating control valve
(54) while the main valve (44) of the main steam
system (40) remains atleast partly closed, there-
by allowing steam to flow through the steam
lines (58) of the preheating steam system (50)
and to enter the nozzle box (30) to heat up the
nozzle box (30) and/or the turbine casing (26),
- opening the main valve (44) of the main steam
system (40) and starting the control of the at
least one control valve (46) to start the genera-
tion of power by the steam turbine (20),

- closing the atleast one preheating control valve
(54) of the preheating steam system (50).

9. Method according to claim 8, characterised in
that the steps of opening the main valve (44) of the
main steam system (40) and/or closing the preheat-
ing control valve (54) of the preheating system (50)
are carried out after a predetermined time period.

10. Method according to claim 8, characterised in
that the steps of opening the main valve (44) of the
main steam system (40) and/or closing the preheat-
ing control valve (54) of the preheating system (50)
are carried out after the temperature of the material
of the nozzle box (30) and/or the material of the tur-
bine casing (26) have exceeded a predetermined
threshold.
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