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(54) STEAM POWER PLANT FOR GENERATING ELECTRICAL ENERGY

(57) The present invention provides a steam power
plant (200, 300, 400) for generating electrical energy.
The steam power plant (200, 300, 400) comprises a
steam turbine (104) having a plurality of turbine sections
(104a, 104b, 104c), a steam generator (102), and a re-
heating unit (106). Also, the steam power plant (200, 300,
400) comprises a main steam pipeline (110) which fluid-
ically interconnects a steam inlet (114) of the first turbine
section (104a) with the steam generator (102), and a hot

reheat pipeline (118) which fluidically interconnects the
reheating unit (106) with the a steam inlet (120) of a sec-
ond turbine section (104b). Moreover, the steam power
plant (200, 300, 400) comprises a first bypass station
(132) which fluidically interconnects the main steam pipe-
line (110) with the hot reheat pipeline (118). Additionally,
the steam power plant (200, 300, 400) comprises a sec-
ond bypass station (134) which fluidically interconnects
the hot reheat pipeline (118) with a condenser (108).
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Description

[0001] The present invention relates to the field of pow-
er generation systems, and more particularly relates to
a steam power plant for generating electrical energy.
[0002] In a steam power plant, heat energy is convert-
ed into mechanical energy and ultimately into electrical
energy, wherein steam from the steam generator flows
into an expansion machine, such as steam turbine,
wherein the steam is expanded in the steam turbine with
output of work. The steam which flows from the steam
turbine is liquefied again in a downstream condenser as
a result of heat rejection. The condensed water from the
condenser is circulated again to the steam generator by
a feedwater pump, as a result of which a closed circuit
is created.
[0003] In the operating state, the steam which flows
from the steam generator flows into the steam turbine
and cools down in the process, wherein the steam pres-
sure reduces. The steam exhaust from the steam turbine
is routed through to the condenser.
[0004] EP 2326800 A2 discloses a steam power plant
for generating electrical energy. The steam turbine con-
sists of a plurality of turbine sections, viz high-pressure
turbine section, an intermediate-pressure turbine sec-
tion, and a low-pressure turbine section. For example, a
main steam pipeline, carrying a live steam, connects the
steam generator with inlet of the high-pressure turbine
section and an exhaust steam pipeline, carrying a steam
exiting the high-pressure turbine section, connects the
outlet of the high-pressure turbine section with a reheat-
ing unit. The exhaust steam pipeline that leads to the
reheating unit is termed as ’cold reheat pipeline’. A steam
pipeline, which carries the reheated steam, connects the
reheating unit and the inlet of the intermediate-pressure
turbine section. This steam pipeline is known as ’hot re-
heat pipeline’. The exhaust steam exiting the intermedi-
ate-pressure turbine section is supplied to inlet of the
low-pressure turbine section through an exhaust steam
pipeline. The exhaust steam exiting the low-pressure tur-
bine section is fed to the condenser. Additionally, the
main steam pipeline with the cold reheat pipeline is flu-
idically interconnected via the high-pressure bypass sta-
tion. Also, the hot reheat pipeline is fluidically intercon-
nected to the condenser via an intermediate-pressure
bypass station.
[0005] Normally, during starting, shutting down, abnor-
mal operation, or in case of an emergency shutdown of
the steam turbine, the main steam valve arranged up-
stream of the high-pressure turbine section is closed and
the main steam is directed via the high-pressure bypass
station, which leads to the cold reheat pipeline. Since the
temperature and pressure of the main steam which flows
in the bypass pipeline of the high-pressure bypass station
is comparatively higher, a cooling unit is provided in the
bypass pipeline, wherein the steam is sprayed with a
cooling medium (e.g., feedwater) before entry of the
steam into the cold reheat pipeline to meet cold reheat

steam conditions. Additionally, a boiler feed water pump
of higher capacity needs to be employed to provide the
cooling medium to the cooling unit. This may add up to
the cost of the steam power plant.
[0006] In light of the above, there exists a need to pro-
vide a steam power plant which does not employ a cool-
ing unit for cooling main steam flowing through a high-
pressure bypass station.
[0007] Therefore, it is the object of the present inven-
tion to provide a steam power plant with a bypass station
which fluidically interconnects a main steam pipeline with
a hot reheat pipeline, thereby eliminating need to reduce
temperature of main steam flowing through the bypass
station.
[0008] The object of the present invention is achieved
by a steam power plant comprising a steam turbine hav-
ing a plurality of turbine sections, a steam generator, and
a reheating unit. For example, the plurality of turbine sec-
tions comprises a high-pressure turbine section, an in-
termediate-pressure turbine section, and a low pressure
turbine section.
[0009] The steam power plant also comprises a main
steam pipeline which fluidically interconnects a steam
inlet of the first turbine section with the steam generator.
The first turbine section is the high-pressure turbine sec-
tion. Furthermore, the steam power plant comprises a
hot reheat pipeline which fluidically interconnects the re-
heating unit with a steam inlet of the second turbine sec-
tion. The second turbine section is the intermediate-pres-
sure turbine section.
[0010] Moreover, the steam power plant comprises a
first bypass station which fluidically interconnects the
main steam pipeline with the hot reheat pipeline. The first
bypass station comprises a bypass pipeline and a bypass
pressure reducing means such as a pressure valve ar-
ranged in the bypass pipeline. Advantageously, the first
bypass station does not employ a cooling unit.
[0011] Additionally, the steam power plant comprises
a cold reheat pipeline which fluidically interconnects a
steam outlet of the first turbine section with the reheating
unit. Therein, the steam generator is fluidically connected
to the cold reheat pipeline. Therein, the steam generator
is connected to the cold reheat pipeline prior to the re-
heating unit. The steam power plant also comprises a
pressure reducing means provided between the steam
generator and the cold reheat pipeline.
[0012] Furthermore, the steam power plant comprises
a second bypass station which fluidically interconnects
the hot reheat pipeline with a condenser. The second
bypass station is an intermediate-pressure bypass sta-
tion.
[0013] Moreover, the steam power plant comprises a
pre-heating means connected between the main steam
pipeline and the hot reheat pipeline. The pre-heating
means is a warm-up pipeline for warming up the hot re-
heat pipeline during start-up condition.
[0014] The object of the present invention is also
achieved by a bypass station comprising a bypass pipe-
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line, and a bypass pressure reducing means arranged in
the bypass pipeline, wherein the bypass pipeline is flu-
idically interconnectable to a main steam pipeline and a
hot reheat pipeline of a steam power plant.
[0015] The above-mentioned and other features of the
invention will now be addressed with reference to the
accompanying drawings of the present invention. The
illustrated embodiments are intended to illustrate, but not
limit the invention.
[0016] The present invention is further described here-
inafter with reference to illustrated embodiments shown
in the accompanying drawings, in which:

FIG 1 illustrates a schematic diagram of a steam pow-
er plant according to prior art;

FIG 2 is a schematic diagram of a steam power plant
according to one embodiment of the present
invention;

FIG 3 is a schematic diagram of a steam power plant
according to another embodiment of the
present invention; and

FIG 4 is a schematic diagram of a steam power plant
according to yet another embodiment of the
present invention.

[0017] Various embodiments are described with refer-
ence to the drawings, wherein like reference numerals
are used to refer the drawings, wherein like reference
numerals are used to refer to like elements throughout.
In the following description, for the purpose of explana-
tion, numerous specific details are set forth in order to
provide thorough understanding of one or more embod-
iments. It may be evident that such embodiments may
be practiced without these specific details.
[0018] FIG 1 illustrates a schematic diagram of a steam
power plant 100 according to the prior art. The steam
power plant 100 comprises a steam generator 102, a
steam turbine 104, a reheating unit 106 and a condenser
108. The steam turbine 100 consists of a high-pressure
turbine section 104a, an intermediate-pressure turbine
section 104b, and a low-pressure turbine section 104c.
The steam power plant 100 also comprises a main steam
pipeline 110 which fluidically interconnects the steam
generator 102 with the steam inlet 114 of the high-pres-
sure turbine section 104a.
[0019] Furthermore, the steam power plant 100 com-
prises a cold reheat pipeline 112 with fluidically intercon-
nects a steam outlet 116 of the high-pressure turbine
section 104a with the reheating unit 106. A hot reheat
pipeline 118 which fluidically interconnects the reheating
unit 106 with a steam inlet 120 of the intermediate-pres-
sure turbine section 104b.
[0020] A steam pipeline 122 which fluidically intercon-
nects a steam outlet 124 of the intermediate-pressure
turbine section 104b with a steam inlet 126 of the low-

pressure turbine section 104c is arranged downstream
of the intermediate-pressure turbine section 104b. An ex-
haust steam pipeline 128 which fluidically interconnects
a steam outlet 130 of the low-pressure turbine section
104c with a condenser 108 is also arranged in the steam
power plant 100.
[0021] The main steam pipeline 110 is fluidically con-
nected via a high-pressure bypass station 132 to the cold
reheat pipeline 112. The high-pressure bypass station
132 comprises a bypass pressure reducing valve 136, a
bypass pipeline 138, and a cooling unit 142. The hot re-
heat pipeline 118 is fluidically interconnected with the
condenser 108 via an intermediate-pressure bypass sta-
tion 134. The intermediate-pressure bypass station 134
comprises a bypass valve 144, a bypass pipeline 146
and a cooling unit 148.
[0022] During normal operation of the steam power
plant 100, the main steam pipeline 110 carries main
steam from the steam generator 102 to the high-pressure
turbine section 104a. The cold reheat pipeline 112 carries
exhaust steam exiting the high-pressure turbine section
104a which flows into the reheating unit 106 where the
steam is heated to high temperature, via the hot reheat
pipeline 118, is directed to the intermediate-pressure tur-
bine section 104b. The exhaust steam exiting the inter-
mediate-pressure turbine section 104b is fed to the low-
pressure turbine section 104c. The exhaust steam exiting
the low-pressure turbine section 104c is fed to the con-
denser 108.
[0023] During starting, shutting down, abnormal oper-
ation, or in case of emergency shut-down of the steam
turbine 104, the emergency shut-off and control valve
140 is closed and the bypass pressure reducing valve
136 is opened. As a result, the steam from the main steam
pipeline 110 is directed via the high-pressure bypass sta-
tion 132 into the cold reheat pipeline 112. Since the tem-
perature of the steam which flows into the high-pressure
bypass pipeline 138 is comparatively high, the steam is
sprayed with a cooling medium in the cooling unit 142
before entry into the cold reheat pipeline 112. The steam
is then directed via the reheating unit 106 and the hot
reheat pipeline 118 to the intermediate-pressure bypass
station 134, into the condenser 108. Prior to entry to the
condenser 108, the steam is sprayed with a cooling me-
dium in a cooling unit 148 so that the condenser 108 can
absorb the amount of energy. It can be noted that, the
cooling unit 142 is used in the high-pressure bypass sta-
tion 132 to reduce the temperature of the steam. This
may increase the cost of the steam power plant 100.
[0024] In FIG 2, a steam power plant 200 according to
one embodiment of the present invention is shown. The
difference to the steam power plant 100 shown in FIG 1
is that a high-pressure bypass station 202 fluidically in-
terconnects the main steam pipeline 110 with the hot
reheat pipeline 118. The high-pressure bypass station
202 comprises a bypass pressure reducing valve 204,
and a bypass pipeline 206. During the starting, shutting
down, abnormal operation, or in case of emergency shut-
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down of the steam turbine 104, the bypass pressure re-
ducing valve 204 is opened and the emergency shut-off
and control valve 140 is closed. As a result, main steam
from the main steam pipeline 110 is directed via the by-
pass pipeline 206 to the hot reheat pipeline 118. The
bypass pressure reducing valve 204 arranged in the by-
pass pipeline 206 also reduces pressure of the main
steam to meet the hot reheat steam conditions. The
steam flowing in the hot reheat pipeline 118 is directed
via the intermediate-pressure bypass station 134 to the
condenser 108.
[0025] Since the temperature of the main steam is
equivalent to the hot reheat steam conditions, a need to
spray the steam flowing through the bypass pipeline 206
with a cooling medium is eliminated. Hence, the high-
pressure bypass station 202 does not employ a cooling
unit for reducing the temperature of the steam unlike the
steam power plant 100 of FIG 1. Due to this, cost of the
high-pressure bypass station 202 is significantly re-
duced. Consequently, the cost of the steam power plant
200 is lowered.
[0026] In FIG 3, a steam power plant 300 according to
another embodiment of the present invention is shown.
The difference to the steam power plant 200 shown in
FIG 2 is that the steam generator 102 is fluidically inter-
connected to the cold reheat pipeline 112 via a pressure
reducing valve 302. In an exemplary implementation, the
steam generator 102 is connected to the cold reheat pipe-
line 112 prior to the connection with the reheating unit
106.
[0027] During the starting, shutting down, abnormal
operation, or in case of emergency shut-down of the
steam turbine 300, saturated steam from the steam gen-
erator 102 is directed to the cold reheat pipeline 112 via
the pressure reducing valve 302 wherein the pressure of
the saturated steam is reduced to meet the cold heat
steam conditions. The temperature of the saturated
steam is equivalent to the cold reheat steam conditions
and hence there is no need to reduce the temperature
of the saturated steam.
[0028] The steam flowing in the cold reheat pipeline
112 is fed to the reheating unit 106 where the steam is
heated to high temperature. The reheated steam is di-
rected via the hot reheat pipeline 118 and the intermedi-
ate-pressure bypass station 134 to the condenser 108.
In the hot reheat pipeline 118, the reheated steam is
mixed with the main steam from the high-pressure by-
pass station 202.
[0029] In FIG 4, a steam power plant 400 according to
yet another embodiment of the present invention is
shown. The steam power plant 400 of FIG 4 is similar to
the steam power plant 300 of FIG 3 except that the steam
power plant 400 comprises a pre-heating means 402
connected between the main steam pipeline 110 and the
hot reheat pipeline 118. The pre-heating means 402 may
be a warm-up pipeline provided for warming up the hot
reheat pipeline 118 during warm-up operation.
[0030] The present invention provides a steam power

plant with a high pressure bypass station which does not
require a cooling unit as the main steam pipeline is flu-
dically connected to the hot reheat pipeline via the high
pressure bypass station. As a result, cost of the steam
power plant is reduced.
[0031] While the present invention has been described
in detail with reference to certain embodiments, it should
be appreciated that the present invention is not limited
to those embodiments. In view of the present disclosure,
many modifications and variations would be present
themselves, to those skilled in the art without departing
from the scope of the various embodiments of the present
invention, as described herein. The scope of the present
invention is, therefore, indicated by the following claims
rather than by the foregoing description. All changes,
modifications, and variations coming within the meaning
and range of equivalency of the claims are to be consid-
ered within their scope.

Claims

1. A steam power plant (200, 300, 400) comprising:

a steam turbine (104) having a plurality of turbine
sections (104a, 104b, 104c);
a steam generator (102);
a reheating unit (106);
a main steam pipeline (110) which fluidically in-
terconnects a steam inlet (114) the first turbine
section (104a) with the steam generator (102);
and
a hot reheat pipeline (118) which fluidically in-
terconnects the reheating unit (106) with a
steam inlet (120) of the second turbine section
(104b), characterized by:

a first bypass station (132) which fluidically
interconnects the main steam pipeline (110)
with the hot reheat pipeline (118).

2. The steam power plant (200, 300, 400) of claim 1,
further comprising:

a cold reheat pipeline (112) which fluidically in-
terconnects a steam outlet (116) of the first tur-
bine section (104a) with the reheating unit (106).

3. The steam power plant (200, 300, 400) of claim 2,
characterized in that:

the steam generator (102) is fluidically connect-
ed to the cold reheat pipeline (112).

4. The steam power plant (200, 300, 400) of claim 3,
characterized by:

a pressure reducing means (302) provided be-
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tween the steam generator (102) and the cold
reheat pipeline (112).

5. The steam power plant (200, 300, 400) of claim 3 or
4, wherein the steam generator (102) is fluidically
interconnected to the cold reheat pipeline (112) prior
to the reheating unit (106).

6. The steam power plant (200, 300, 400) of claim 1 or
3, characterized by:

a second bypass station (134) which fluidically
interconnects the hot reheat pipeline (118) with
a condenser (108).

7. The steam power plant (200, 300, 400) of claim 6,
characterized by:

a pre-heating means (402) connected between
the main steam pipeline (110) and the hot reheat
pipeline (118).

8. The steam power plant (200, 300, 400) of claim 1,
wherein the first bypass station (132) comprises:

a bypass pipeline (138); and
a bypass pressure reducing means (136) ar-
ranged in the bypass pipeline (138).

9. The steam power plant (200, 300, 400) of claim 1,
wherein the plurality of turbine sections comprises a
high-pressure turbine section (104a), an intermedi-
ate-pressure turbine section (104b), and a low pres-
sure turbine section (104c).

10. The steam power plant (200, 300, 400) of claim 9,
wherein the first turbine section is the high-pressure
turbine section (104a).

11. The steam power plant of claim 9, wherein the sec-
ond turbine section is the intermediate-pressure tur-
bine section (104b).

12. A bypass station (132) comprising:

a bypass pipeline (138); and
a bypass pressure reducing means (136) ar-
ranged in the bypass pipeline (138), character-
ized in that the bypass pipeline (138) is fluidi-
cally interconnectable to a main steam pipeline
(110) and a hot reheat pipeline (118) of a steam
power plant (200, 300, 400).
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