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Description

Technical Field

[0001] The present invention relates to a steam turbine
equipment.

Background Art

[0002] A steam turbine is used for the purpose of driv-
ing a machine or the like and is provided with a turbine
main body that includes a rotatably supported rotor. The
rotor is driven to be rotated when steam is supplied to
the turbine main body as working fluid. Steam to be sup-
plied to the turbine main body or steam extracted from
the turbine main body flows in a steam flow channel of
the steam turbine. The steam flow channel is provided
with a regulating valve. It is possible to adjust the flow
rate of steam to be supplied to the turbine main body by
adjusting the openness of the regulating valve.
[0003] Furthermore, a steam turbine that is provided
with an overload valve in addition to the above-described
regulating valve is also known (refer to Patent Document
1 below). In steam turbine equipment described in Patent
Document 1, an overload valve is provided on a bypass
pipe that branches off from a main steam pipe. It is pos-
sible to supply main steam to a middle stage of a high-
pressure turbine by opening the overload valve. Other
steam turbine equipment is disclosed in Patent Docu-
ment 2 and 3.

Citation List

Patent Literature

[0004] Patent Document 1 United States Patent Appli-
cation, Publication No. 2015/0020527; Patent Document
2 Japanese Utility Model No. H02 46002; Patent Docu-
ment 3 United States Patent Application, Publication No.
3 642 381. WO2014/155579 discloses a steam turbine
equipment according to the preamble of claim 1.

Summary of Invention

Technical Problem

[0005] However, in the case of a technology described
in Patent Document 1 above, there is a possibility that it
is difficult to synchronize the regulating valve and the
overload valve. Furthermore, in a case where the regu-
lating valve and the overload valve are opened or closed
individually, pressure loss in these valve devices be-
comes great and thus there is a possibility that the effi-
ciency of the steam turbine is influenced.
[0006] The present invention has been made in con-
sideration of the above-described circumstances and an
object thereof is to provide a steam turbine equipment
having a simple configuration and a sufficient efficiency.

Solution to Problem

[0007] According to the invention, a steam turbine
equipment is provided as claimed in claim 1.
[0008] According to a first configuration, a valve device
includes a main steam valve that is provided on a steam
flow channel which guides steam to a steam turbine and
that adjusts an opening and closing state of the steam
flow channel, a regulating valve that is provided on the
steam flow channel to be connected to the main steam
valve in series and that includes a first valve seat which
is exposed in the steam flow channel and a first valve
body which abuts or is separated from the first valve seat
to adjust a flowing state in the steam flow channel, an
overload valve that is provided on a branch flow channel
which connects a portion of the steam flow channel be-
tween the main steam valve and the regulating valve and
the steam turbine to each other and that includes a sec-
ond valve seat which is exposed in the branch flow chan-
nel and a second valve body which abuts or is separated
from the second valve seat to adjust a flowing state in
the branch flow channel, and a driving unit that drives
the first valve body and the second valve body as a com-
mon driving source of the first valve body and the second
valve body such that the first valve body and the second
valve body are interlocked with each other.
[0009] According to the above-described configura-
tion, the first valve body and the second valve body can
be interlocked by means of the driving unit, which is the
common driving source. Therefore, it is possible to sim-
plify the configuration of a device.
[0010] According to a second configuration, the valve
device in the first configuration may further include a de-
laying and interlocking unit that delays the driving of the
second valve body of the overload valve until the regu-
lating valve enters a fully-opened state with the first valve
body being driven.
[0011] According to the above-described configura-
tion, the driving of the overload valve is delayed by the
delaying and interlocking unit until the regulating valve
enters the fully-opened state. Therefore, it is possible to
operate the device in on overload state.
[0012] According to a third configuration, in the valve
device in the first or second configuration, the steam tur-
bine may include a plurality of pressure stages that are
arranged from a high-pressure side to a low-pressure
side, the steam flow channel may be connected to a pres-
sure stage in the steam turbine, which is closest to the
high-pressure side, and the branch flow channel may be
connected to a second or subsequent pressure stage in
the steam turbine.
[0013] According to the above-described configura-
tion, since the branch flow channel is connected to the
pressure stage in the steam turbine, which is closest to
the high-pressure side, it is possible to further improve
the output of the steam turbine by supplying steam from
the branch flow channel as well in addition to a supplying
amount from the steam flow channel. That is, it is possible
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to operate the steam turbine in an overload state.
[0014] According to a fourth configuration, the valve
device in the third configuration may further include a
flow guide that is provided between the overload valve
and the pressure stages and that changes a flowing di-
rection of steam passing through the overload valve.
[0015] According to the above-described configura-
tion, since the flow guide is provided, the flowing direction
of steam passing through the overload valve can be
changed. That is, it is possible to reduce a possibility of
uneven distribution of steam in the pressure stages of
the steam turbine.
[0016] According to a fifth configuration, in the valve
device in the fourth configuration, the flow guide may
include a guide main body that extends in a circumfer-
ential direction of the steam turbine and a slit that extends
from an outer circumferential side of the steam turbine
to an inner circumferential side of the steam turbine to-
ward the low-pressure side from the high-pressure side
may be formed in the guide main body.
[0017] According to the above-described configura-
tion, since the slit is provided, it is possible to cause
steam, which proceeds to the inner circumferential side
of the steam turbine from the outer circumferential side
of the steam turbine, to temporarily stay near an outer
circumferential side of the slit. Thereafter, the steam is
uniformized in the circumferential direction and flows to-
ward an inner circumferential side of the slit. Accordingly,
it is possible to reduce uneven distribution of steam in
the circumferential direction in the steam turbine.
[0018] According to the above-described configura-
tion, even in a state where the overload valve is closed,
steam is supplied from the inside of the branch flow chan-
nel to the inside of the steam turbine through the through-
hole of the second valve body. It is possible to preheat
the inside of the steam turbine with the steam.
[0019] According to the above-described configura-
tion, it is possible to provide a steam turbine having a
simple configuration and a sufficient efficiency.

Advantageous Effects of Invention

[0020] According to the invention, it is possible to pro-
vide a steam turbine having a simple configuration and
a sufficient efficiency.

Brief Description of Drawings

[0021]

FIG. 1 is a schematic view showing a configuration
of steam turbine equipment according to a first em-
bodiment of the invention.
FIG. 2 is a sectional view showing a configuration of
a valve device according to the first embodiment of
the invention.
FIG. 3 is a sectional view showing a main portion of
the steam turbine equipment according to the first

embodiment of the invention.
FIG. 4 is a schematic view showing a configuration
of a valve not belonging to the invention.
FIG. 5 is a schematic view showing a configuration
of a valve device not belonging to the invention.

Description of Embodiments

[First Embodiment]

[0022] A first embodiment of the invention will be de-
scribed with reference to drawings. As shown in FIG. 1,
steam turbine equipment 80 as a power generating sys-
tem according to the present embodiment is provided
with a steam turbine 81 including a high-pressure steam
turbine 83 and a low-pressure steam turbine 84, a boiler
85 that supplies high-pressure steam to the high-pres-
sure steam turbine 83, and a power generator 87 that is
driven by a rotation drive force of the steam turbine 81.
[0023] Each of the high-pressure steam turbine 83 and
the low-pressure steam turbine 84 includes a plurality of
pressure stages that are arranged from a high-pressure
side to a low-pressure side. Among these, a steam flow
channel S through which steam from the boiler 85 flows
is connected to a pressure stage in the high-pressure
steam turbine 83, which is closest to the high-pressure
side (inlet side).
[0024] The steam flow channel S that connects the
boiler 85 and the high-pressure steam turbine 83 to each
other is provided with a main steam valve 1 (TTV) and a
combination valve 2 (valve device) that is provided to be
connected to the main steam valve 1 in series. It is pos-
sible to select whether steam is supplied to the high-pres-
sure steam turbine 83 or not (opening and closing state
of steam flow channel S) by opening or closing the main
steam valve 1.
[0025] The combination valve 2 includes a regulating
valve 21 and an overload valve 22 as main components.
When the openness of the regulating valve 21 is adjusted,
the flowing state of steam to the high-pressure steam
turbine 83 is adjusted. The overload valve 22 is provided
on a branch flow channel S2 that branches off from the
steam flow channel S at a position between the main
steam valve 1 and the regulating valve 21. A downstream
side end portion of the branch flow channel S2 is con-
nected to a second or subsequent pressure stage (pres-
sure stage on high-pressure side) in the high-pressure
steam turbine 83 of the steam turbine 81.
[0026] FIG. 2 is a view showing a configuration of the
combination valve 2 according to the present embodi-
ment. As shown in the drawing, in the combination valve
2, the regulating valve 21 and the overload valve 22 are
accommodated in the same valve chamber 18. More spe-
cifically, the combination valve 2 is provided with the reg-
ulating valve 21, the overload valve 22, a valve body hold-
er 10 (delaying and interlocking unit), a valve rod 11, an
arm 30, and a hydraulic cylinder 20.
[0027] The regulating valve 21 includes a first valve
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seat 12 that is exposed in the steam flow channel S and
a first valve body 13 that abuts or is separated from the
first valve seat 12. The overload valve 22 includes a sec-
ond valve seat 14 that is exposed in the branch flow chan-
nel S2 and a second valve body 15 that abuts or is sep-
arated from the second valve seat 14. Furthermore, both
of the first valve body 13 of the regulating valve 21 and
the second valve body 15 of the overload valve 22 are
held by the valve body holder 10. The valve body holder
10 is a member that is formed to have a thick plate-like
shape and in which a plurality of through-holes 16 are
formed in a thickness direction thereof. The first valve
body 13 and the second valve body 15 are inserted into
the through-holes 16. Furthermore, the first valve body
13, the second valve body 15, and the valve body holder
10 are accommodated in the valve chamber 18 that is
defined by a valve case 17.
[0028] Note that, in the second valve body 15, a
through-hole 19 (heat air hole 19) that penetrates the
second valve body 15 in a steam flowing direction is
formed. The through-hole 19 is open even in a state
where the second valve body 15 abuts the second valve
seat 14 (that is, state where overload valve 22 is closed).
That is, a steam in the branch flow channel S2 flows
toward the downstream side of the overload valve 22
through the through-hole 19.
[0029] The valve rod 11 is connected to the valve body
holder 10. The valve rod 11 moves the valve body holder
10 by reciprocating inside the valve case 17. One of op-
posite end portions of the valve rod 11 that is on a side
opposite to the valve body holder 10 side is connected
to the arm 30 via an arm connection portion 12C. The
arm 30 is a rod-shaped member that can rotate around
a rotation shaft 90 provided on a portion of the valve case
17. Furthermore, the arm connection portion 12C is urged
in a direction from an upper side to a lower side by a coil
spring 40. An urging force generated by the coil spring
40 is transmitted to each of the valve body holder 10, the
first valve body 13, and the second valve body 15 via the
valve rod 11. Accordingly, in a state where no drive force
is applied to the arm 30, the first valve body 13 abuts the
first valve seat 12, the second valve body 15 abuts the
second valve seat 14, and each of the regulating valve
21 and the overload valve 22 is closed.
[0030] Furthermore, a rod of the hydraulic cylinder 20
(driving unit) is connected to one of opposite end portions
of the arm 30 that is on a side opposite to the rotation
shaft 90 side. The hydraulic cylinder 20 causes the rod
to reciprocate by means of hydraulic pressure. When the
rod reciprocates, an end portion of the arm 30 rotates
around the rotation shaft 90. Accordingly, the valve rod
11 is lifted up, and the first valve body 13 and the second
valve body 15 are separated from the first valve seat 12
and the second valve seat 14, respectively. That is, the
regulating valve 21 and the overload valve 22 are
opened.
[0031] Here, the configurations of the first valve body
13 and the second valve body 15 will be described in

detail. The first valve body 13 includes an approximately
disc-shaped first valve main body 131 that abuts or is
separated from the first valve seat 12, a first insert portion
132 that extends from the first valve main body 131 to
form a rod-like shape and is inserted into the valve body
holder 10, and a first cap portion 133 provided on an end
portion of the first insert portion 132 that is on a side
opposite to the first valve main body 131 side. Similarly,
the second valve body 15 includes a second valve main
body 151, a second insert portion 152, and a second cap
portion 153. Here, the second valve main body 151 is
formed such that the sizes thereof are slightly greater
than those of the first valve main body 131. Furthermore,
a height of the second insert portion 152 in a vertical
direction is set to be larger than that of the first insert
portion 132.
[0032] Therefore, in a case where the valve body hold-
er 10 is lifted up with the hydraulic cylinder 20 being driv-
en, the first valve body 13 is immediately lifted up. On
the second valve body 15 side, the second valve body
15 is not separated from the second valve seat 14 since
the valve body holder 10 only slides upward along the
second insert portion 152. That is, even when the first
valve body 13 is in a fully-opened state, the second valve
body 15 does not enter an opened state immediately. In
other words, the second valve body 15 is configured to
be interlocked while being delayed with respect to the
first valve body 13. Therefore, it is possible to cause the
overload valve 22 to be opened after the regulating valve
21 enters a fully-opened state.
[0033] Steam that is supplied with the overload valve
22 being opened as described above is supplied to a
second or subsequent pressure stage of the steam tur-
bine 81 (high-pressure steam turbine 83) through the
branch flow channel S2. Here, the branch flow channel
S2 is provided only in a portion of the steam turbine 81
in a circumferential direction. Therefore, steam supplied
from the branch flow channel S2 may be unevenly dis-
tributed in the circumferential direction of the steam tur-
bine 81.
[0034] Therefore, in the steam turbine 81 (high-pres-
sure steam turbine 83) according to the present embod-
iment, a flow guide 70 for changing the flow of steam is
provided as shown in FIG. 3. FIG. 3 is a view showing
only one pair of pressure stages facing each other in the
steam turbine 81. The steam turbine 81 includes a rotor
R that rotates around an axis O, a plurality of blades 51
that are arranged at intervals in the circumferential direc-
tion along an outer circumferential surface of the rotor R,
a casing 60 that surrounds the rotor R from an outer cir-
cumferential side, a plurality of vanes 52 that are ar-
ranged at intervals in the circumferential direction along
an inner circumferential surface of the casing 60, and the
flow guide 70 that is attached between the vanes 52 in
a direction along the axis O.
[0035] Each vane 52 includes an outer ring 521 that is
formed to have an annular shape extending along the
inner circumference of the casing 60 with respect to the
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inner circumferential surface of the casing 60, a vane
main body 522 that is attached to an inner side of the
outer ring 521 in a radial direction extending from the axis
O, and an inner ring 523 that is attached to an inner side
of the vane main body 522 in the radial direction.
[0036] Each blade 51 includes a platform 511 that is
attached onto the outer circumferential surface of the ro-
tor R, a blade main body 512 that is attached to an outer
side of the platform 511 in the radial direction extending
from the axis O, and an outer shroud 513 that is attached
to an outer side of the blade main body 512 in the radial
direction.
[0037] The above-described pressure stage is config-
ured to include the plurality of vanes 52 that are arranged
at intervals in the circumferential direction on the inner
circumferential surface of the casing 60 of the steam tur-
bine 81 and the plurality of blades 51 that are disposed
on the downstream side of the row of vanes 52. On the
downstream side of the outer ring 521, the flow guide 70
(guide main body) is provided. The flow guide 70 is a
member that connects a downstream side end portion of
the outer ring 521 and an upstream side end portion of
another outer ring 521, which are adjacent to each other
in the direction along the axis O, and has an annular
shape extending in the circumferential direction of the
axis O.
[0038] In the flow guide 70, a slit 71 that extends in the
circumferential direction of the axis O and that is pene-
trated from a radially outer side to a radially inner side is
formed. As seen from the circumferential direction of the
axis O, the slit 71 is inclined such that the slit 71 becomes
closer to the downstream side and becomes distant from
the upstream side toward the radially inner side from the
radially outer side.
[0039] Furthermore, as seen from the flow guide 70,
in the casing 60 that is positioned radially outward of the
axis O, an overload steam inlet 61 that communicates
with the above-described branch flow channel S2 is
formed. That is, steam is supplied to a middle pressure
stage of the steam turbine 81 through the overload steam
inlet 61.
[0040] According to the above-described configura-
tion, the second valve body 15 of the overload valve 22
can enter an opened state later than the first valve body
13 of the regulating valve 21. Therefore, it is possible to
open the overload valve 22 after the openness of the
regulating valve 21 reaches 100% such that a load of the
steam turbine 81 is further increased.
[0041] In addition, in the above-described configura-
tion, the regulating valve 21 and the overload valve 22
are driven by the single hydraulic cylinder 20, which is
the common driving source. Furthermore, it is possible
to delay and interlock the regulating valve 21 and the
overload valve 22 with each other only by providing the
valve body holder 10 as a delaying and interlocking unit.
That is, it is possible to greatly simplify the configuration
of the device and thus it is possible to considerably re-
duce manufacturing cost and maintenance cost.

[0042] Furthermore, according to the above-described
configuration, on the downstream side of the overload
steam inlet 61, the flow guide 70, in which the slit 71 is
formed, is provided. Therefore, it is possible to cause
steam, which proceeds to an inner circumferential side
of the steam turbine 81 from an outer circumferential side
of the steam turbine 81, to temporarily stay near an outer
circumferential side of the slit 71. Thereafter, the steam
is uniformized in the circumferential direction and flows
toward an inner circumferential side of the slit 71. That
is, it is possible to reduce uneven distribution of steam
in the circumferential direction in the steam turbine 81.
[0043] Furthermore, according to the above-described
configuration, even in a state where the overload valve
22 is closed, steam is supplied from the inside of the
branch flow channel S2 to the inside of the steam turbine
81 through the through-hole 19 of the second valve body
15. It is possible to preheat the inside of the steam turbine
81 with the steam.

[Second Embodiment]

[0044] Next, a second embodiment of the invention will
be described with reference to FIG. 4.
[0045] In the combination valve 2 according to the
present embodiment, unlike in the first embodiment, the
valve case 17 for the regulating valve 21 and the valve
case 17 for the overload valve 22 are different from each
other. That is, the regulating valve 21 includes the first
valve body 13, the first valve seat 12, and a first valve
case 17A. The overload valve 22 includes the second
valve body 15, the second valve seat 14, and a second
valve case 17B. Furthermore, a second valve rod 11B is
attached to the second valve body 15. As shown in FIG.
4, an end portion of the second valve rod 11B (end portion
on side opposite to side on which second valve body 15
is provided) is exposed outside the overload valve 22.
[0046] Furthermore, the first valve case 17A is provid-
ed with two arms 30 (first arm 121 and second arm 122)
that extend from the rotation shaft 90 in two different di-
rections. An end portion of the first arm 121 (end portion
on side opposite to rotation shaft 90 side) is connected
to the rod of the above-described hydraulic cylinder 20.
When the first arm 121 rotates around the rotation shaft
90 in accordance with reciprocating motion of the rod,
the first valve body 13 of the regulating valve 21 moves
upward and downward in the same manner as in the first
embodiment.
[0047] As seen from the rotation shaft 90, the second
arm 122 (delaying and interlocking unit) is a rod-shaped
member that extends in a downward direction further
than the first arm 121. The second arm 122 is integrally
provided with the first arm 121. That is, when the first
arm 121 rotates around the rotation shaft 90, the second
arm 122 rotates around the rotation shaft 90 in accord-
ance with the rotation of the first arm 121. An end portion
of the second arm 122 (end portion on side opposite to
rotation shaft 90 side) is rotatably connected to an upper
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end portion of the second valve rod 11B to which the
second valve body 15 is attached. Note that, the second
valve rod 11B is urged in a direction from an upper side
to a lower side by a coil spring 40B as with the first valve
body 13 described above.
[0048] Furthermore, a slot H1 is formed in an upper
end portion of the second valve rod 11B. The slot H1 is
a hole formed into a long circular shape that is elongated
in a direction in which the second valve rod 11B extends.
An end portion of the second valve rod 11B is connected
to the slot H1 via a pin P. The pin P can freely move in
the vertical direction inside the slot H1.
[0049] According to the above-described configura-
tion, in a case where the hydraulic cylinder 20 is driven
to open the regulating valve 21 first, the first arm 121
rotates around the rotation shaft 90 in an upward direction
and the first valve body 13 is separated from the first
valve seat 12. Accordingly, the regulating valve 21 is
opened. At this time, the second arm 122 also rotates
around the rotation shaft 90 but only the pin P that con-
nects the second arm 122 and the second valve rod 11B
slides upward along the slot H1 formed in the second
valve rod 11B. Therefore, in this stage, the second valve
rod 11B does not move upward. That is, the overload
valve 22 is in a closed state.
[0050] In a case where the first arm 121 is further ro-
tated upward in the above-described state, that is, in a
case where the first arm 121 and the second arm 122
are rotated until the pin P reaches an upper end portion
of the slot HI, the second valve rod 11B and the second
valve body 15 are lifted up and the overload valve 22 is
opened.
[0051] According to the above-described configuration
as well, as with the first embodiment, the second valve
body 15 of the overload valve 22 can enter an opened
state later than the first valve body 13 of the regulating
valve 21. Therefore, it is possible to open the overload
valve 22 after the openness of the regulating valve 21
reaches 100% such that a load of the steam turbine 81
is further increased.
[0052] In addition, in the above-described configura-
tion as well, the regulating valve 21 and the overload
valve 22 are driven by the single hydraulic cylinder 20,
which is the common driving source. Furthermore, it is
possible to interlock the regulating valve 21 and the over-
load valve 22 with each other only by providing the slot
H1 in the second valve rod 11B. That is, it is possible to
greatly simplify the configuration of the device and thus
it is possible to considerably reduce manufacturing cost
and maintenance cost.

[Third Embodiment]

[0053] Next, a third embodiment of the invention will
be described with reference to FIG. 5. As shown in the
drawing, the combination valve 2 in the present embod-
iment is configured by connecting the regulating valve
21 as an independent valve and the overload valve 22

to each other. The regulating valve 21 includes the first
valve seat 12, the first valve body 13, a first valve rod 11
(valve rod 11), and a first lever 201.
[0054] Furthermore, an approximately cylindrical
sleeve 111 is attached to an upper portion of the first
valve rod 11. A cavity is formed in a region close to an
inner circumference of the sleeve 111. In the cavity, an
approximately rod-shaped spindle 112 that is connected
to the first lever 201 and that moves upward and down-
ward integrally with the first lever 201 is provided. Spe-
cifically, a lower end portion of the spindle 112 is con-
nected to the first lever 201. That is, the spindle 112
moves upward and downward inside the region close to
the inner circumference of the sleeve 111 in accordance
with the rotation of the first lever 201.
[0055] A hole into which an adjusting bolt 113 is insert-
ed is formed in an upper end side of the sleeve 111. A
portion of a shaft portion of the adjusting bolt 113 is ex-
posed toward a region inside the sleeve 111. Further-
more, a gap d1 is formed between a lower end portion
of the adjusting bolt 113 and an upper end portion of the
spindle 112. A length of the gap d1 can be changed by
adjusting the screwing amount of the adjusting bolt 113.
[0056] Similarly, the overload valve 22 includes the
second valve seat 14, the second valve body 15, the
second valve rod 11B, and a second lever 202. An ap-
proximately cylindrical sleeve 111B is attached to an up-
per portion of the second valve rod 11B. A cavity is formed
in a region close to an inner circumference of the sleeve
111B. In the cavity, an approximately rod-shaped spindle
112B that is connected to the second lever 202 and that
moves upward and downward integrally with the second
lever 202 is provided. Specifically, a lower end portion of
the spindle 112B is connected to the second lever 202.
That is, the spindle 112B moves upward and downward
inside the region close to the inner circumference of the
sleeve 111B in accordance with the rotation of the second
lever 202.
[0057] In an upper end side of the sleeve 111B, a hole
into which an adjusting bolt 113B is inserted is formed.
A portion of a shaft portion of the adjusting bolt 113B is
exposed toward a region inside the sleeve 111B. Fur-
thermore, a gap d2 is formed between a lower end portion
of the adjusting bolt 113B and an upper end portion of
the spindle 112B. A length of the gap d2 can be changed
by adjusting the screwing amount of the adjusting bolt
113B.
[0058] Note that, in the present embodiment, an ex-
ample in which the length of the gap d2 in the overload
valve 22 is set to be larger than the length of the gap d1
in the regulating valve 21 will be described.
[0059] The first lever 201 and the second lever 202 are
connected to the first valve rod 11 and the second valve
rod 11B respectively and are rotated by a single driving
unit such as the hydraulic cylinder 20. The first valve rod
11 and the second valve rod 11B reciprocate in the ver-
tical direction in accordance with the rotation of the first
lever 201 and the second lever 202. More specifically,
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when the first lever 201 moves upward, first the spindle
112 moves upward. At this time, the spindle 112 abuts
the shaft portion of the adjusting bolt 113 after moving
upward by a distance in the vertical direction of the gap
d1. When the first lever 201 moves upward after the spin-
dle 112 abuts the shaft portion of the adjusting bolt 113,
the spindle 112 lifts up the sleeve 111 and the first valve
rod 11 via the adjusting bolt 113. Therefore, the regulating
valve 21 enters an opened state.
[0060] Similarly, in the overload valve 22 as well, when
the second lever 202 moves upward, the spindle 112B
moves upward by a distance corresponding to the gap
d2 and abuts the shaft portion of the adjusting bolt 113B.
When the second lever 202 moves upward after the spin-
dle 112B abuts the shaft portion of the adjusting bolt
113B, the spindle 112B lifts up the sleeve 111B and the
second valve rod 11B via the adjusting bolt 113B. There-
fore, the overload valve 22 enters an opened state.
[0061] Here, as described above, the gap d2 in the
overload valve 22 is set to be larger than the gap d1 in
the regulating valve 21. Therefore, when the first lever
201 and the second lever 202 are rotated by the same
amount at the same time, the second valve body 15 of
the overload valve 22 enters an opened state later than
the first valve body 13 of the regulating valve 21 corre-
sponding to a difference between the gap d2 and the gap
d1.
[0062] According to the above-described configuration
as well, as with the first embodiment or the second em-
bodiment, the second valve body 15 of the overload valve
22 can enter an opened state later than the first valve
body 13 of the regulating valve 21. Therefore, it is pos-
sible to open the overload valve 22 after the openness
of the regulating valve 21 reaches 100% such that a load
of the steam turbine 81 is further increased. In addition,
in the above-described configuration as well, the regu-
lating valve 21 and the overload valve 22 are driven by
the single hydraulic cylinder 20, which is the common
driving source.
[0063] Hereinabove, the embodiments of the invention
have been described with reference to the drawings.
However, various modifications and improvements can
be made with respect to the above-described configura-
tion without departing from the scope of the invention
defined by the appended claims.
[0064] Note that, in the embodiments, a configuration
in which the regulating valve 21 is provided with one first
valve seat 12 and one first valve body 13 and the overload
valve 22 is provided with one second valve seat 14 and
one second valve body 15 has been described.
[0065] However, embodiments of the regulating valve
21 and the overload valve 22 are not limited to this. For
example, the regulating valve 21 may be configured to
be provided with a plurality of first valve seats 12 and a
plurality of first valve bodies 13 that abut or are separated
from each other. Similarly, the overload valve 22 may be
configured to be provided with a plurality of second valve
seats 14 and a plurality of second valve bodies 15 that

abut onto or are separated from each other. Furthermore,
a configuration in which the regulating valve 21 is pro-
vided with a plurality of first valve seats 12 and a plurality
of first valve bodies 13 and the overload valve 22 is pro-
vided with a plurality of second valve seats 14 and a
plurality of second valve bodies 15 may also be adopted.

Industrial Applicability

[0066] According to the above-described configura-
tion, it is possible to achieve a valve device and a steam
turbine having a simple configuration and a sufficient ef-
ficiency.

Reference Signs List

[0067] 1...main steam valve 2...combination valve
10...valve body holder 11...valve rod 30...arm 12...first
valve seat 13...first valve body 14...second valve seat
15...second valve body 16...through-hole 17...valve case
18...valve chamber 19...through-hole (heat air hole)
20...hydraulic cylinder 21...regulating valve 22...overload
valve 90...rotation shaft 4000.coil spring 51...blade
52...vane 60...casing 61...overload steam inlet 70...flow
guide 71...slit 80...steam turbine equipment 81...steam
turbine 83...high-pressure steam turbine 84...low-pres-
sure steam turbine 85...boiler 86...reheater 87...power
generator 111, 111B...sleeve 112, 112B...spindle 113,
113B...adjusting bolt 121...first arm 122...second arm
131...first valve main body 132...first insert portion
133...first cap portion 151...second valve main body
152...second insert portion 153...second cap portion
201...first lever 202...second lever 511...platform
512...blade main body 513...outer shroud 521...outer ring
522...vane main body 523...inner ring 11B...second valve
rod 12C...arm connection portion 40B...coil spring d1,
d2...gap HI...slot H2...slot O...axis R...rotor S...steam
flow channel S2...branch flow channel

Claims

1. A steam turbine equipment comprising a steam tur-
bine (81), a steam flow channel (S) for guiding steam
to the steam turbine (81), and a branch flow channel
(S2) which connects a portion of the steam flow chan-
nel (S) and the steam turbine (81) to each other,
the steam turbine equipment further comprising a
valve device comprising:

a main steam valve (1) that is provided on the
steam flow channel (S), in such a manner to ad-
just an opening and closing state of the steam
flow channel (S) ;
a regulating valve (21) that is provided on the
steam flow channel, in such a manner to be con-
nected to the main steam valve (1) in series,
wherein the regulating valve (21) includes a first
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valve seat (12), which is exposed in the steam
flow channel, and a first valve body (13), which
is movable relatively to the first valve seat (12)
so that it can abut against or be separated from
the first valve seat (12) to adjust a flowing state
in the steam flow channel (S);
an overload valve (22) that provided on the
branch flow channel (S2), wherein said portion
is arranged between the main steam valve (1)
and the regulating valve (21), and wherein the
overload valve (22) includes a second valve seat
(14), which is exposed in the branch flow chan-
nel (S2), and a second valve body (15), which
is movable relatively to the second valve seat
(14) so that it can abut against or be separated
from the second valve seat (14) to adjust a flow-
ing state in the branch flow channel (S2); and
a driving unit (20) that is configured to drive the
first valve body (13) and the second valve body
(15) as a common driving source of the first valve
body (13) and the second valve body (15), such
that the first valve body (13) and the second
valve body (15) are interlocked with each other;
characterized in that the second valve body
(15) of the overload valve (22) has a through-
hole (19) that penetrates the second valve body
(15) in a steam flowing direction; the through
hole (19) being open regardless of a state of the
second valve body (15) with respect to the sec-
ond valve seat (14), such that a steam in the
branch flow channel (S2) would flow toward a
downstream side of the overload valve (22)
through the through-hole (19) regardless of said
state.

2. The steam turbine equipment according to claim 1,
further comprising:
a delaying and interlocking unit (10) that is config-
ured to delay the driving of the second valve body
(15) of the overload valve (22) until the regulating
valve (21) enters a fully-opened state.

3. The steam turbine equipment according to claim 1
or 2,
wherein the steam turbine (81) includes a plurality
of pressure stages that are arranged from a high-
pressure side to a low-pressure side,
wherein the steam flow channel (S) is connected to
a pressure stage in the steam turbine (81), which is
closest to the high-pressure side, and
wherein the branch flow channel (S2) is connected
to a second or subsequent pressure stage in the
steam turbine (81).

4. The steam turbine equipment according to claim 3,
further comprising:
a flow guide (70) that is configured for being provided
between the overload valve (22) and the pressure

stages, so as to change a flowing direction of steam
passing through the overload valve (22).

5. The steam turbine equipment according to claim 4,
wherein the flow guide (70) includes a guide main
body that is configured to extend in a circumferential
direction of the steam turbine (81), and
wherein a slit (71) that is configured to extend from
an outer circumferential side of the steam turbine
(81) to an inner circumferential side of the steam
turbine (81) toward the low-pressure side from the
high-pressure side is formed in the guide main body.

Patentansprüche

1. Dampfturbinenausrüstung, umfassend eine Dampf-
turbine (81), einen Dampfströmungskanal (S) zum
Führen von Dampf zu der Dampfturbine (81) und
einen Abzweigströmungskanal (S2), der einen Ab-
schnitt des Dampfströmungskanals (S) und die
Dampfturbine (81) miteinander verbindet,
wobei die Dampfturbinenausrüstung ferner eine
Ventilvorrichtung umfasst, die umfasst:

ein Hauptdampfventil (1), das an dem Dampf-
strömungskanal (S) derart bereitgestellt ist,
dass es einen Öffnungs- und Schließzustands
des Dampfströmungskanals (S) einstellt;
ein Regelventil (21), das an dem Dampfströ-
mungskanal derart bereitgestellt ist, dass es in
Reihe mit dem Hauptdampfventil (1) geschaltet
ist, wobei das Regelventil (21) einen ersten Ven-
tilsitz (12), der in dem Dampfströmungskanal
freigelegt ist, und einen ersten Ventilkörper (13)
enthält, der relativ zu dem ersten Ventilsitz (12)
beweglich ist, so dass er gegen den ersten Ven-
tilsitz (12) anstoßen oder von diesem separiert
sein kann, um einen Strömungszustand in dem
Dampfströmungskanal (S) einzustellen;
ein Überlastventil (22), das an dem Abzweig-
strömungskanal (S2) bereitgestellt ist, wobei der
Abschnitt zwischen dem Hauptdampfventil (1)
und dem Regelventil (21) angeordnet ist, und
wobei das Überlastventil (22) einen zweiten
Ventilsitz (14), der in dem Abzweigströmungs-
kanal (S2) freigelegt ist, und einen zweiten Ven-
tilkörper (15) enthält, der relativ zu dem zweiten
Ventilsitz (14) beweglich ist, so dass er gegen
den zweiten Ventilsitz (14) anstoßen oder von
diesem separiert sein kann, um einen Strö-
mungszustand in dem Abzweigströmungskanal
(S2) einzustellen; und
eine Antriebseinheit (20), die konfiguriert ist, den
ersten Ventilkörper (13) und den zweiten Ven-
tilkörper (15) als eine gemeinsame Antriebs-
quelle des ersten Ventilkörpers (13) und des
zweiten Ventilkörpers (15) anzutreiben, so dass
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der erste Ventilkörper (13) und der zweite Ven-
tilkörper (15) miteinander verriegelt sind;
dadurch gekennzeichnet, dass der zweite
Ventilkörper (15) des Überlastventils (22) ein
Durchgangsloch (19) aufweist, das den zweiten
Ventilkörper (15) in einer Dampfströmungsrich-
tung durchdringt; wobei das Durchgangsloch
(19) unabhängig von einem Zustand des zwei-
ten Ventilkörpers (15) in Bezug auf den zweiten
Ventilsitz (14) offen ist, so dass ein Dampf in
dem Abzweigströmungskanal (S2) zu einer
stromabwärtigen Seite des Überlastventils (22)
durch das Durchgangsloch (19) unabhängig von
diesem Zustand strömen würde.

2. Dampfturbinenausrüstung nach Anspruch 1, ferner
umfassend:
eine Verzögerungs- und Verriegelungseinheit (10),
die konfiguriert ist, den Antrieb des zweiten Ventil-
körpers (15) des Überlastventils (22) zu verzögern,
bis das Regelventil (21) in einen vollständig geöff-
neten Zustand eintritt.

3. Dampfturbinenausrüstung nach Anspruch 1 oder 2,
wobei die Dampfturbine (81) eine Mehrzahl von
Druckstufen enthält, die von einer Hochdruckseite
zu einer Niederdruckseite angeordnet sind, wobei
der Dampfströmungskanal (S) mit einer Druckstufe
in der Dampfturbine (81) verbunden ist, die am
nächsten an der Hochdruckseite ist, und wobei der
Abzweigströmungskanal (S2) mit einer zweiten oder
nachfolgenden Druckstufe in der Dampfturbine (81)
verbunden ist.

4. Dampfturbinenausrüstung nach Anspruch 3, ferner
umfassend:
eine Strömungsführung (70), die konfiguriert ist, zwi-
schen dem Überlastventil (22) und den Druckstufen
bereitgestellt zu sein, um eine Strömungsrichtung
von durch das Überlastventil (22) verlaufenden
Dampfes zu ändern.

5. Dampfturbinenausrüstung nach Anspruch 4,
wobei die Strömungsführung (70) einen Führungs-
hauptkörper enthält, der konfiguriert ist, sich in einer
Umfangsrichtung der Dampfturbine (81) zu erstre-
cken, und
wobei ein Schlitz (71), der konfiguriert ist, sich von
einer Außenumfangsseite der Dampfturbine (81) zu
einer Innenumfangsseite der Dampfturbine (81) in
Richtung der Niederdruckseite von der Hochdruck-
seite zu erstrecken, in dem Führungshauptkörper
ausgebildet ist.

Revendications

1. Equipement de turbine à vapeur comprenant une

turbine à vapeur (81), un canal d’écoulement de va-
peur (S) pour guider de la vapeur vers la turbine à
vapeur (81), et un canal d’écoulement de dérivation
(S2) qui raccorde une portion du canal d’écoulement
de vapeur (S) et la turbine à vapeur (81) l’une à
l’autre,
l’équipement de turbine à vapeur comprenant en
outre un dispositif à soupapes comprenant :

une soupape de vapeur principale (1) qui est
prévue sur le canal d’écoulement de vapeur (S),
de manière à ajuster un état d’ouverture et de
fermeture du canal d’écoulement de vapeur (S) ;
une soupape de régulation (21) qui est prévue
sur le canal d’écoulement de vapeur, de manière
à être raccordée à la soupape de vapeur princi-
pale (1) en série, dans lequel la soupape de ré-
gulation (21) comporte un premier siège de sou-
pape (12), qui est exposé dans le canal d’écou-
lement de vapeur, et un premier corps de sou-
pape (13), qui est mobile relativement au pre-
mier siège de soupape (12) de sorte qu’il puisse
venir buter contre ou être séparé du premier siè-
ge de soupape (12) pour ajuster un état d’écou-
lement dans le canal d’écoulement de vapeur
(S) ;
une soupape de surcharge (22) qui est prévue
sur le canal d’écoulement de dérivation (S2),
dans lequel ladite portion est agencée entre la
soupape de vapeur principale (1) et la soupape
de régulation (21), et dans lequel la soupape de
surcharge (22) comporte un second siège de
soupape (14), qui est exposé dans le canal
d’écoulement de dérivation (S2), et un second
corps de soupape (15), qui est mobile relative-
ment au second siège de soupape (14) de sorte
qu’il puisse venir buter contre ou être séparé du
second siège de soupape (14) pour ajuster un
état d’écoulement dans le canal d’écoulement
de dérivation (S2) ; et
une unité d’entraînement (20) qui est configurée
pour entraîner le premier corps de soupape (13)
et le second corps de soupape (15) comme une
source d’entraînement commune du premier
corps de soupape (13) et du second corps de
soupape (15), de telle sorte que le premier corps
de soupape (13) et le second corps de soupape
(15) soient interverrouillés l’un avec l’autre ;
caractérisé en ce que le second corps de sou-
pape (15) de la soupape de surcharge (22) a un
trou débouchant (19) qui pénètre dans le second
corps de soupape (15) dans une direction
d’écoulement de vapeur ; le trou débouchant
(19) étant ouvert quel que soit un état du second
corps de soupape (15) par rapport au second
siège de soupape (14), de telle sorte que de la
vapeur dans le canal d’écoulement de dérivation
(S2) s’écoule vers un côté en aval de la soupape

15 16 



EP 3 369 976 B1

10

5

10

15

20

25

30

35

40

45

50

55

de surcharge (22) à travers le trou débouchant
(19) quel que soit ledit état.

2. Equipement de turbine à vapeur selon la revendica-
tion 1, comprenant en outre :
une unité de retardement et d’interverrouillage (10)
qui est configurée pour retarder l’entraînement du
second corps de soupape (15) de la soupape de
surcharge (22) jusqu’à ce que la soupape de régu-
lation (21) entre dans un état complètement ouvert.

3. Equipement de turbine à vapeur selon la revendica-
tion 1 ou 2,
dans lequel la turbine à vapeur (81) comporte une
pluralité d’étages de pression qui sont agencés à
partir d’un côté haute pression jusqu’à un côté basse
pression,
dans lequel le canal d’écoulement de vapeur (S) est
raccordé à un étage de pression dans la turbine à
vapeur (81), qui est le plus proche du côté haute
pression, et
dans lequel le canal d’écoulement de dérivation (S2)
est raccordé à un second étage de pression ou ul-
térieur dans la turbine à vapeur (81).

4. Equipement de turbine à vapeur selon la revendica-
tion 3, comprenant en outre :
un guide d’écoulement (70) qui est configuré pour
être prévu entre la soupape de surcharge (22) et les
étages de pression, de façon à changer une direction
d’écoulement de vapeur passant à travers la soupa-
pe de surcharge (22).

5. Equipement de turbine à vapeur selon la revendica-
tion 4,
dans lequel le guide d’écoulement (70) comporte un
corps principal de guide qui est configuré pour
s’étendre dans une direction circonférentielle de la
turbine à vapeur (81), et
dans lequel une fente (71) qui est configurée pour
s’étendre à partir d’un côté circonférentiel extérieur
de la turbine à vapeur (81) jusqu’à un côté circonfé-
rentiel intérieur de la turbine à vapeur (81) vers le
côté basse pression à partir du côté haute pression
est formée dans le corps principal de guide.
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