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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a gas turbine
and gas turbine power facilities.

2. Description of the Related Art

[0002] In gas turbine power facilities used at electric
power plants and the like, power generators may be ar-
ranged at a compressor side of gas turbines to allow for
the optimization of layout and the improvement of effi-
ciency. For the same reasons, in combined cycle facilities
used at electric power plants, power generators and
steam turbines may also be arranged at a compressor
side of gas turbines. JP-2003-0138911-A, for example,
discloses the latter case. Connecting devices to the com-
pressor side of a gas turbine, as in the above cases,
enables impacts of thermal expansion of the gas turbine
to be reduced, while at the same time, improving per-
formance of the gas turbine with its exhaust casing used
as an axial exhaust flow structure.
[0003] In EP 0064936 A1 a high output gas turbine and
closely coupled shaft drive load are described. An engine
support frame is suggested for mechanically coupling the
air inlet end of the engine housing to the housing of the
driven load to support the gas turbine engine in a close
coupled relationship. In JP 2003/120214 A a gas turbine
device is provided with a gas turbine engine, a generator
and a pair of front and back bearings. In EP 0305763 A1
an energy support system with a gas turbine is described.
In US 5271217 A a power generation system comprising
a gas turbine, steam turbine and a generator are de-
scribed. A pair of rigid tie rods are extended between the
steam and gas turbines, parallel to the shaft to maintain
a predetermined axial distance. In GB 191360 A a fluid
pressure turbine is described. The turbine has two rotors
receiving steaming in series in an axial direction and are
mounted on opposing revolving shafts. In US 8049353
B1 an electrical power plant with a gas turbine engine
that drives two electric high speed generators is de-
scribed. The turbine can be used to drive two or more
high speed generators connected in series. The high
speed generators have thrust bearings. In EP 0785389
A1 a bearing case support arrangement is described.
The bearing case has a support, a flange on which the
bearing case rests and a base connected to a position
below the flange. The flange contains bores through
which rods pass, the rods being attached on their first
end to and protruding downward from the bearing case.

SUMMARY OF THE INVENTION

[0004] Whether a power generator, a steam turbine,
and the like are to be connected to the compressor side

of a gas turbine or the turbine side thereof is commonly
predetermined by the type of gas turbine.
[0005] The layout of power generator plant devices,
however, is restricted by dimensions of their installation
locations, and part of these devices may therefore require
installation at non-planned locations in gas turbine power
facilities of an axial exhaust flow structure, for example.
The user’s demand about the layout may also be subject
to sudden change. Attempting the sequential design and
manufacture of the gas turbine in response to the change
in the layout of the power plant devices will significantly
increase the number of parts required for the gas turbine,
and the time required for its design and manufacture.
[0006] The present invention has been made with the
above circumstances in mind, and an object of the inven-
tion is to provide a gas turbine and a gas turbine power
facility which flexibly accommodate changes in layout of
devices and in user’s needs.
[0007] The invention relates to a gas turbine according
to independent claim 1. Preferred developments are in
the dependent claims. An aspect includes: a compressor
output shaft for coupling rotary devices including a power
generator, the compressor output shaft protruding from
the turbine casing towards the compressor; and a turbine
output shaft for coupling the rotary devices, the turbine
output shaft protruding from the turbine casing towards
the turbine.
[0008] In accordance with the present invention,
changes in layout of devices and in user’s needs are
flexibly accommodated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 is a schematic representing partly in section
an overall structure of a gas turbine power facility
according to a first embodiment of the present inven-
tion, and shows a configuration with a power gener-
ator and the like coupled to a compressor side of a
gas turbine;
Fig. 2 is another schematic representing partly in
section the overall structure of the gas turbine power
facility according to the first embodiment of the
present invention, and shows a configuration with a
power generator and the like coupled to a turbine
side of a gas turbine;
Fig. 3 is a schematic that represents installation con-
struction of an exhaust casing of an axial exhaust
flow structure with respect to the gas turbine accord-
ing to the first embodiment of the present invention;
Fig. 4 is a schematic that represents installation con-
struction of an exhaust casing of a radial exhaust
flow structure with respect to the gas turbine accord-
ing to the first embodiment of the present invention;
Fig. 5 is an external view representing installation
construction of a rigid structure support member with
respect to a compressor end mounting section in the
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gas turbine according to the first embodiment of the
present invention, and shows the support member
and periphery as viewed from a direction of arrow V
in Fig. 1;
Fig. 6 is a cross-sectional view of the support mem-
ber and periphery, taken along line VI-VI in Fig. 5;
Fig. 7 is an external view representing installation
construction of a flexible structure support member
with respect to the compressor end mounting section
in the gas turbine according to the first embodiment
of the present invention, and shows the support
member and periphery as viewed from a direction of
arrow VII in Fig. 2;
Fig. 8 is a cross-sectional view of the support mem-
ber and periphery, taken along line VIII-VIII in Fig. 7;
Fig. 9 is an external view representing the installation
construction of the flexible structure support member
with respect to a turbine end mounting section in the
gas turbine according to the first embodiment of the
present invention, and is a partly cross-sectional
view of the support member and periphery when
seen from a direction of arrow IX in Fig. 1;
Fig. 10 is an external view of the support member
and periphery as viewed from a direction of arrow X
in Fig. 9;
Fig. 11 is a partial, external view of the turbine end
mounting section as imaginarily extracted from the
external view of Fig. 10;
Fig. 12 is an external view representing the installa-
tion construction of the rigid structure support mem-
ber with respect to the turbine end mounting section
in the gas turbine according to the first embodiment
of the present invention, and is a partly cross-sec-
tional view of the support member and periphery
when seen from a direction of arrow XII in Fig. 2;
Fig. 13 is an external view of the support member
and periphery as viewed from a direction of arrow
XIII in Fig. 12;
Fig. 14 is a schematic representing partly in section
an overall structure of a gas turbine power facility
according to a second embodiment of the present
invention, and shows a configuration with a power
generator and the like coupled to a compressor side
of a gas turbine; and
Fig. 15 is another schematic representing partly in
section the overall structure of the gas turbine power
facility according to the second embodiment of the
present invention, and shows a configuration with a
power generator and the like coupled to a turbine
side of a gas turbine.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] Hereunder, embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.

(First Embodiment)

[0011] Fig. 1 is a schematic representing partly in sec-
tion an overall structure of a gas turbine power facility
according to a first embodiment of the present invention,
and shows a configuration with a power generator and
the like coupled to a compressor side of a gas turbine.
[0012] The gas turbine power facility shown in Fig. 1
includes a gas turbine 100 and a power generator 200
connected to the gas turbine 100.
[0013] The gas turbine 100 includes a compressor 1
that compresses air, and a turbine 2 that drives the com-
pressor 1. The compressor 1 and the turbine 2 share a
casing 4. The casing 4 is a tubular member, accommo-
dating a compressor rotor 1a of the compressor 1 and a
turbine rotor 2a of the turbine 2. The compressor rotor
1a and the turbine rotor 2a are coaxially coupled via an
intermediate shaft 21. Although not shown, a plurality of
combustors arranged annularly on an outer periphery of
the casing 4 of the compressor 1 are equipped in the gas
turbine 100. The combustors each burn a fuel with the
air that has been compressed by the compressor 1, and
generate combustion gases. The combustion gases from
the combustors drive the turbine 2 to rotate.
[0014] The compressor rotor 1a is equipped with a
compressor output shaft 22 to couple rotary devices in-
cluding the generator 200. The compressor output shaft
22 is coaxial with the intermediate shaft 21, and protrudes
from the casing 4 towards the compressor 1, that is, to-
wards a side opposite to the turbine 2. The turbine rotor
2a is equipped with a turbine output shaft 23 to couple
the rotary devices. The turbine output shaft 23 is coaxial
with the intermediate shaft 21 and the compressor output
shaft 22, and protrudes from the casing 4, towards the
turbine 2, that is, towards a side opposite to the compres-
sor 1. The rotary devices are selectively coupled to one
of the compressor output shaft 22 and the turbine output
shaft 23. A configuration with the generator and the like
coupled to the turbine side of the gas turbine 100 is shown
in Fig. 2.
[0015] In addition to the generator 200 and other driven
machines, the rotary devices herein may include a speed
reducer, a turning device, a start-up device, and other
rotary devices (such as a steam turbine in a combined
cycle), none of these machines and devices not being
herein shown. Figs. 1 and 2 show exemplary configura-
tions with an input shaft of the generator 200 directly cou-
pled to the compressor output shaft 22 or the turbine
output shaft 23 via a coupling 9 or 14, respectively. If a
speed reducer is to be used, however, the generator 200
is coupled to the compressor output shaft 22 or the tur-
bine output shaft 23 via the speed reducer. A turning
device and a start-up device are usually coupled to the
speed reducer via a gear (not shown) and may be built
into the speed reducer. The couplings 9, 14 can each be
made a common part, only if formed into the same ge-
ometry as that of sections to be coupled to couplings of
the compressor output shaft 22 and the turbine output
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shaft 23. The rotary devices are also supported from a
foundation by a support member, neither the foundation
nor the support member being shown.
[0016] In addition, depending upon whether the rotary
devices are to be connected to the compressor output
shaft 22 or the turbine output shaft 23, either an exhaust
casing of an axial exhaust flow structure or an exhaust
casing of a radial exhaust flow structure is selectively
fitted at one end into the casing 4. More specifically, for
the connection of the rotary devices to the compressor
output shaft 22, since this connection creates a space at
an exhaust side of the turbine, the exhaust casing 5 hav-
ing the axial exhaust flow structure formed so that emis-
sions from the turbine 2 are discharged in a centrally axial
direction of the turbine can be connected to the turbine
2 side of the casing 4. Conversely for the connection of
the rotary devices to the turbine output shaft 23, since
this connection makes it necessary for emissions to be
discharged in a direction that the rotary devices are ab-
sent, the exhaust casing 13 having the radial exhaust
flow structure formed so that the emissions from the tur-
bine 2 are discharged in a radial direction of the turbine
2 can be connected to the turbine side of the casing 4.
The exhaust casings 5, 13 both include an annularly
formed exhaust flow channel.
[0017] Fig. 3 is a schematic that represents installation
construction of the exhaust casing 5 having the axial ex-
haust flow structure, and Fig. 4 is a schematic that rep-
resents installation construction of the exhaust casing 13
having the radial exhaust flow structure. Both figures
show a vertical section including the central axis of the
turbine 2, in an upper-half side of the turbine 2.
[0018] As shown in these figures, the exhaust casings
5, 13 are of the same installation construction with re-
spect to the casing 4, and each casing is fastened to an
exhaust section of the casing 4 by means of bolts 15
provided in two rows, one row on an inner periphery and
the other row on an outer periphery. Thus, irrespective
of whether the exhaust casing 5 or the exhaust casing
13 is to be installed, the exhaust casing can be connected
to the turbine casing 4 in the same manner. The instal-
lation construction of the exhaust casing 5 having the
axial exhaust flow structure is only shown as an example
in Fig. 3, and likewise the installation construction of the
exhaust casing 13 having the radial exhaust flow struc-
ture is only shown as an example in Fig. 4. Any other
configuration can therefore be adopted, only if the con-
figuration permits either the exhaust casing of the axial
exhaust flow structure or the exhaust casing of the radial
exhaust flow structure to be selectively connected to the
casing 4.
[0019] The casing 4 is equipped with a compressor
end mounting section on a section close to the compres-
sor 1, and a turbine end mounting section on a section
close to the turbine 2, the former mounting section being
equivalent to a flange 4a shown in Fig. 6, and the latter
mounting section being equivalent to a turbine end
mounting section shown in Fig. 10. As shown in Figs. 1

and 2, depending upon whether the rotary devices are
to be connected to the compressor output shaft 22 or the
turbine output shaft 23, the support member 6 of the rigid
structure in Fig. 1 or the support member 11 of the flexible
structure in Fig. 2 is mounted at the compressor end
mounting section. That is to say, the support member 6
of the rigid structure and the support member 11 of the
flexible structure are provided as a pair so that either can
be selected and then mounted at the compressor end
mounting section. Similarly, as shown in Figs. 1 and 2,
depending upon whether the rotary devices are to be
connected to the compressor output shaft 22 or the tur-
bine output shaft 23, the support member 7 of the flexible
structure in Fig. 1 or the support member 12 of the rigid
structure in Fig. 2 is mounted at the turbine end mounting
section. That is to say, the support member 7 of the flex-
ible structure and the support member 12 of the rigid
structure are provided as a pair so that either can be
selected and then mounted at the turbine end mounting
section.
[0020] The rigid structure support members 6, 12 are
both constructed to be mounted at the compressor end
mounting section or the turbine end mounting section,
whichever is the closer to the rotary devices. Conversely,
the flexible structure support members 7, 11 are both
constructed to be mounted at the compressor end mount-
ing section or the turbine end mounting section, which-
ever is the more distant from the rotary devices. To be
more specific, if the rotary devices are connected to the
compressor output shaft 22, the rigid structure support
member 6 is mounted at the compressor end mounting
section and the flexible structure support member 7 is
mounted at the turbine end mounting section. Conversely
if the rotary devices are connected to the turbine output
shaft 23, the flexible structure support member 11 is
mounted at the compressor end mounting section and
the rigid structure support member 12 is mounted at the
turbine end mounting section. To make an additional re-
mark, the rigid structure support member 6 and the flex-
ible structure support member 7 are used in a pair to
connect the rotary devices to the compressor output shaft
22. Conversely the flexible structure support member 11
and the rigid structure support member 12 are used in a
pair to connect the rotary devices to the turbine output
shaft 23.
[0021] Fig. 5 is an external view representing the in-
stallation construction of the rigid structure support mem-
ber with respect to the compressor end mounting section,
and shows the support member and periphery as viewed
from a direction of arrow V in Fig. 1. Fig. 6 is a cross-
sectional view of the support member and periphery, tak-
en along line VI-VI in Fig. 5. In Figs. 5 and 6, the members
that have already been described in the other accompa-
nying drawings are each assigned the same reference
number or symbol as in the other accompanying draw-
ings, and description of these members is omitted here-
under. Only a left half of the rigid structure support mem-
ber as viewed from a direction of the generator 200 in
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Fig. 1 is shown in Fig. 5, and a right half of the rigid struc-
ture support member 6 is not shown since the support
member is of left-right symmetrical construction with re-
spect to the construction shown in Fig. 5.
[0022] As shown in Figs. 5 and 6, at the compressor
side of the casing 4, the flange 4a is provided near a
lower half of the casing 4. The flange 4a is equivalent to
the compressor end mounting section described above.
The rigid structure support member 6 to be selected al-
ternatively to the flexible structure support member 11
and mounted to the flange 4a, or the compressor end
mounting section, includes a support body 6a that sup-
ports the casing 4, and a rib 6b that strengthens the body
6a for improved rigidity. The body 6a is a plate-shaped
member disposed along a surface orthogonal to the cen-
tral axis of the turbine, and has a plate thickness sufficient
to support at least a weight of a compressor-side section
of the gas turbine 100. The body 6a has an upper edge
serving as a flange 6a recessed in a circular arc form
with respect to the flange 4a when seen from the centrally
axial direction of the turbine. Fastening the flange 6a to
the flange 4a at the turbine casing 4 side using a plurality
of bolts 24 couples the rigid structure support member 6
to a lower section of the casing 4. In addition, at a lower
end of the body 6a, a horizontal base 6d formed using a
plate-shaped member is secured by welding or the like,
and fastening the base 6d to a foundation (not shown)
with a plurality of bolts 25 fixes the rigid structure support
member 6 to the foundation. The rib 6b is a plate-like
strengthening member standing upright on the base 6d,
with its surface parallel to the central axis of the turbine,
and is secured to both a surface of the body 6a that is
located at a side opposite to the turbine 2, and an upper
surface of the base 6d, by welding or the like. Since the
body 6a having a sufficient plate thickness is strength-
ened in this form by the rib 6b, the rigid structure support
member 6 is constructed to resist deflection in the direc-
tion of the turbine central axis, in defiance of thermal ex-
pansion of the casing 4. The support member 6 is also
constructed to easily constrain a movement of the casing
4 in the direction of the turbine central axis as compared
with the flexible structure support member 7 used in a
pair.
[0023] The construction of the rigid structure support
member 6, shown in Figs. 5 and 6, is only an example,
and this construction may be replaced by any other con-
struction if the support member 6 is sufficiently rigid to
constrain the movement of the casing 4 in the direction
of the turbine central axis as compared with the flexible
structure support member 7 used in a pair.
[0024] Fig. 7 is an external view representing the in-
stallation construction of the flexible structure support
member with respect to the compressor end mounting
section, and shows the support member and periphery
as viewed from a direction of arrow VII in Fig. 2. Fig. 8 is
a cross-sectional view of the support member and pe-
riphery, taken along line VIII-VIII in Fig. 7. In Figs. 7 and
8, the members that have already been described in the

other accompanying drawings are each assigned the
same reference number or symbol as in the other ac-
companying drawings, and description of these mem-
bers is omitted hereunder. Only a left half of the flexible
structure support member 11 as viewed from a direction
opposite to the generator 200 in Fig. 2 is shown in Fig.
7, and a right half of the flexible structure support member
11 is not shown since the support member is of left-right
symmetrical construction with respect to the construction
shown in Fig. 7.
[0025] As shown in Figs. 7 and 8, the flexible structure
support member 11 to be selected alternatively to the
rigid structure support member 6 and mounted to the
flange 4a, or the compressor end mounting section, in-
cludes a support body 11a that supports the casing 4,
and a base 11d provided at a lower end of the body 11a.
The body 11a is a member thinner than the body 6a of
the rigid structure support member 6, but has sufficient
strength to support at least the weight of the compressor-
side section of the gas turbine 100. The installation con-
struction of the flexible structure support member 11 with
respect to the casing 4 is the same as that of the rigid
structure support member 6, and fastening a flange 11c
of a circular arc shape, formed at an upper edge of the
body 11a, to the flange 4a at the turbine casing side by
means of the plurality of bolts 24, couples the flexible
structure support member 11 to another lower section of
the casing 4. The base 11d is substantially of the same
construction as that of the base 6d of the rigid structure
support member 6, and is secured to the body 11a by
welding or the like. Fastening the base 11d to the foun-
dation (not shown) with a plurality of bolts 25 fixes the
flexible structure support member 11 to the foundation.
The body 11a of the flexible structure support member
11 is thin as compared with the body 6a of the rigid struc-
ture support member 6, and the support member 11 is
not provided with a rib. The flexible structure support
member 11 is therefore constructed to easily deflect in
the direction of the turbine central axis, and also to easily
follow and absorb the thermal expansion of the casing 4
as compared with the rigid structure support member 12
used in a pair.
[0026] The construction of the flexible structure sup-
port member 11, shown in Figs. 7 and 8, is only an ex-
ample, and this construction may be replaced by any
other construction if the support member 11 is strong
enough to support the gas turbine 100 and constructed
to easily follow and absorb the thermal expansion of the
casing 4 as compared with the rigid structure support
member 12 used in a pair.
[0027] Fig. 9 is an external view representing the in-
stallation construction of the flexible structure support
member with respect to the turbine end mounting section,
and is a partly cross-sectional view of the support mem-
ber and periphery when seen from a direction of arrow
IX in Fig. 1. Fig. 10 is an external view of the support
member and periphery as viewed from a direction of ar-
row X in Fig. 9. In Figs. 9 and 10, the members that have
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already been described in the other accompanying draw-
ings are each assigned the same reference number or
symbol as in the other accompanying drawings, and de-
scription of these members is omitted hereunder. Only
the right half of the flexible structure support member 7
as viewed from the direction opposite to the generator
200 in Fig. 1 is shown in Fig. 9, and the left half of the
flexible structure support member 7 is not shown since
the support member is of left-right symmetrical construc-
tion with respect to the construction shown in Fig. 9.
[0028] As shown in Figs. 9 and 10, at the turbine side
of the casing 4, the turbine end mounting section 4b is
provided near a lateral portion of an outer periphery of
the casing 4. Although not shown in detail, the casing 4
is of upper/lower-half separated construction, with the
upper half and lower half of the casing being coupled by
a flange at a section which crosses a horizontal surface
extending through the central axis of the turbine. An ex-
ample of providing the turbine end mounting section 4b
on a side of the flange 4c for the casing 4 is shown in the
present embodiment.
[0029] Fig. 11 is a partial, external view of the turbine
end mounting section 4b as imaginarily extracted from
the external view of Fig. 10. In Fig. 11, the members that
have already been described in the other accompanying
drawings are each assigned the same reference number
or symbol as in the other accompanying drawings, and
description of these members is omitted hereunder.
[0030] As shown in Fig. 11, a pin hole 18 and bolt holes
19 are provided in the turbine end mounting section 4b.
The plurality of (in the present example, four) bolt holes
19 are arranged around the pin hole 18. The pin hole 18
and the bolt holes 19 all extend in a direction orthogonal
to a vertical surface including the central axis of the tur-
bine. Compared with the bolt hole 18, the pin hole 19 has
a large diameter.
[0031] The flexible structure support member 7 to be
selected alternatively to the rigid structure support mem-
ber 12 and mounted at the turbine end mounting section
4b includes a support body 7a that supports the casing
4 and a base 7b fitted at a lower portion of the body 7a
as can be seen from Figs. 9 to 11. The body 7a is a
vertically extending member of a flat bar shape with its
surface lying in parallel to the central axis of the turbine,
and has a plate thickness sufficient to support at least
the weight of a turbine-side section of the gas turbine
100. The body 7a has an upper portion pivotably coupled
to the casing 4 via a pin 10a. The pin 10a extends in a
direction orthogonal to the body 7a, and is inserted in the
pin hole 18 of the turbine end mounting section 4b. The
bolt holes 19 (see Fig. 11) in the turbine end mounting
section 4b are not used to mount the flexible structure
support member 7. The base 7b is pivotably coupled to
the lower portion of the body 7a via a pin 10b. The pin
10b extends in the direction orthogonal to the body 7a.
The base 7b is fixed to the foundation (not shown) via a
plurality of bolts 26. Since the body 7a of the flexible
structure support member 7 has the surface oriented in

parallel to the turbine central axis, the body 7a itself re-
sists deflection in the direction of the turbine central axis.
However, since the body 7a is coupled at its upper and
lower portions to the casing 4 and the base 7b via the
pins 10a, 10b and constitutes a linkage, the body 7a has
enough strength to support the gas turbine 100. At the
same time, when the casing 4 thermally expands in the
direction of the turbine central axis, the body 7a inclines
with the pin 10a, 10b as its fulcrum, and is also construct-
ed to easily follow and absorb the thermal expansion of
the casing 4 as compared with the body 6a of the rigid
structure support member 6 used in a pair.
[0032] The construction of the flexible structure sup-
port member 7 shown in Figs. 10 and 11 is only an ex-
ample, and this construction may be replaced by any
other construction if the support member 7 is strong
enough to support the gas turbine 100 and constructed
to easily follow and absorb the thermal expansion of the
casing 4 as compared with the rigid structure support
member 6 used in a pair.
[0033] Fig. 12 is an external view representing the in-
stallation construction of the rigid structure support mem-
ber with respect to the turbine end mounting section, and
is a partly cross-sectional view of the support member
and periphery when seen from a direction of arrow XII in
Fig. 2. Fig. 13 is an external view of the support member
and periphery as viewed from a direction of arrow XIII in
Fig. 12. In Figs. 12 and 13, the members that have already
been described in the other accompanying drawings are
each assigned the same reference number or symbol as
in the other accompanying drawings, and description of
these members is omitted hereunder. Only the right half
of the rigid structure support member 12 as viewed from
the direction opposite to the generator 200 in Fig. 2 is
shown in Fig. 12, and the left half of the rigid structure
support member 12 is not shown since the support mem-
ber is of left-right symmetrical construction with respect
to the construction shown in Fig. 13.
[0034] As shown in Figs. 12 and 13, the rigid structure
support member 12 to be selected alternatively to the
flexible structure support member 7 and mounted to the
turbine end mounting section 4b includes a support body
12a that supports the casing 4, and a base 12b fitted at
a lower portion of the body 12a. The body 12a, a vertically
extending member of a flat bar shape with its surface
lying in parallel to the central axis of the turbine, is wide
in the direction of the turbine central axis as compared
with the body 7a of the flexible structure support member
7, and has a plate thickness sufficient to support at least
the weight of the turbine-side section of the gas turbine
100. The body 12a, as with the body 7a of the flexible
structure support member 7, has an upper portion pivot-
ably coupled to the turbine end mounting section 4b of
the casing 4 via a pin 10a. In addition, the body 12a is
fastened to the turbine end mounting section 4b by
means of a plurality of (in the present example, four) bolts
17. The bolts 17 are each threaded down into the bolt
holes (see Fig. 11) of the turbine end mounting section

9 10 



EP 2 644 868 B1

7

5

10

15

20

25

30

35

40

45

50

55

4b. Furthermore, the base 12b is secured to a lower end
of the body 12a by welding or the like, and the base 12b
is fastened onto the foundation (not shown) via a plurality
of bolts 27 to fix the body 12a to the foundation. The body
12a of the rigid structure support member 12 has a wide
surface relative to the body 7a of the flexible structure
support member 7, resists deflection more significantly
than the body 7a, and obviously has enough strength to
support the gas turbine 100. Additionally, the upper por-
tion of the body 12a is not merely coupled to the turbine
end mounting section 4b, but also rotationally locked
against the casing 4 by the bolts 17, and the body 12a
is welded at its lower portion onto the base 12b. For these
reasons, even when the casing 4 thermally expands in
the direction of the turbine central axis, the rigid structure
support member 12 refuses to incline, as with the flexible
structure support member 7, and is also constructed to
easily constrain the axial movement of the casing 4 as
compared with the flexible structure support member 11
used in a pair.
[0035] The construction of the rigid structure support
member 12 shown in Figs. 12 and 13 is only an example,
and this construction may be replaced by any other con-
struction if the support member 12 is strong enough to
support the gas turbine 100 and constructed to easily
constrain the movement of the casing 4 in the direction
of the turbine central axis as compared with the flexible
structure support member 11 used in a pair.
[0036] In the gas turbine power facility of the above
configuration, the generator 200 is driven by the gas tur-
bine 100, thereby generating electricity. After the com-
pressor 1 has compressed air, the gas turbine 100 uses
combustors (not shown) to burn the air along with a fuel,
and then uses resulting combustion gases to drive the
turbine 2. The gas turbine 100, when exposed to a high
temperature by the high-temperature high-pressure
combustion gases that are a working fluid, suffers a sig-
nificant change in temperature and hence a certain level
of thermal expansion in the direction of the turbine central
axis. To suppress impacts of the thermal expansion of
the gas turbine 100 upon the generator 200, the gas tur-
bine 100 needs to be supported rigidly at the side to which
the generator 200 is connected, and flexibly at the oppo-
site side. Adopting this support construction makes the
gas turbine 100 expand from the supporting position at
the side closer to the generator 200, towards the side
opposite to the generator 200, and thus suppresses the
impacts of the thermal expansion of the gas turbine 100
upon the generator 200.
[0037] Prior to construction of a gas turbine power fa-
cility, if it is predetermined at an early phase whether a
generator and other rotary devices (driven elements) are
to be connected to a compressor side or a turbine side,
a user of the power facility will be able to closely study
the layout of the devices, including the support construc-
tion described above, and move fabrication/assembly
forward. If the above is not predetermined, the user will
not be able to put these operations forward. In addition,

for example, the user’s demand about the layout may be
subject to sudden change after the fabrication/assembly
operations have been started. If sequential design and
manufacture of the gas turbine in response to the change
in the layout of the power facility are attempted, this will
significantly increase the number of parts required for the
gas turbine, and the time required for its design and man-
ufacture.
[0038] In contrast to this, in the gas turbine power fa-
cility of the present embodiment, the output shaft 22, 23
to which the generator 200 and other rotary devices are
to be connected are equipped at both of the compressor
side and the turbine side, this arrangement enabling se-
lective connection of the rotary devices to either side. In
other words, irrespective of whether the generator 200
and other rotary devices are to be connected to the com-
pressor output shaft 22 or the turbine output shaft 23,
changes in layout of the devices can be flexibly accom-
modated later, so before it becomes clear to which of the
above two sides the generator 200 and other rotary de-
vices are to be connected, fabrication/assembly of the
gas turbine 100 can be advanced. Changes in user’s
needs, including those of the layout of the devices after
a start of fabrication/assembly, can also be flexibly met.
Additionally, flexible and relatively speedy response to
changes in specifications is achievable.
[0039] The generator 200 cannot only be selectively
connected to either the compressor output shaft 22 or
the turbine output shaft 23. Gas turbine support construc-
tion and the exhaust casing can also be flexibly geared
to the disposition of the generator 200. More specifically,
first, either of the rigid structure support member 6 and
the flexible structure support member 11 can be mounted
to the flange 4a that is the compressor end mounting
section in the same manner. Either of the rigid structure
support member 7 and the flexible structure support
member 12 can also be selectively mounted to the turbine
end mounting section 4b. The exhaust casings 5, 13 can
also be selectively mounted to the casing 4 in the same
manner. The gas turbine power facility as a whole, there-
fore, is flexibly responsive to changes in the layout of the
devices, for example, and allows not only response to
changes in specifications but also the fabrication/assem-
bly of the gas turbine to be advanced within a short period
of time.

(Second Embodiment)

[0040] Figs. 14 and 15 are schematics representing
partly in section an overall structure of a gas turbine pow-
er facility according to a second embodiment of the
present invention. Fig. 14 shows a configuration with a
power generator and the like coupled to a compressor
side of a gas turbine, and Fig. 15 shows a configuration
with a power generator and the like coupled to a turbine
side of a gas turbine. In Figs. 14 and 15, the members
that have already been described in the other accompa-
nying drawings are each assigned the same reference
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number or symbol as in the other accompanying draw-
ings, and description of these members is omitted here-
under.
[0041] The second embodiment differs from the first
embodiment in that whereas the simple cycle power fa-
cility using the gas turbine 100 to drive the generator 200
and other rotary devices is described in the first embod-
iment, a combined cycle power facility is described in the
second embodiment. More specifically, a gas turbine fa-
cility of the present embodiment includes a gas turbine
100, rotary devices connected to the gas turbine 100 such
as a power generator 200, and a steam turbine 300 con-
nected to the gas turbine 100 via the rotary devices.
[0042] In the present embodiment, for connection of
the generator 200 and the like to a compressor output
shaft 22, as shown in Fig. 14, the steam turbine 300 is
disposed, along with the generator 200, at an air intake
side and connected coaxially with the gas turbine 100
and the generator 200. In this case, an installation form
of a rigid structure support member 6, a flexible structure
support member 7, and an exhaust casing 5, with respect
to a turbine casing 4, is substantially the same as in the
example of Fig. 1. For connection of the generator 200
and the like to a turbine output shaft 23, as shown in Fig.
15, the steam turbine 300 is disposed, along with the
generator 200, at an exhaust side and connected coax-
ially with the gas turbine 100 and the generator 200. In
this case, an installation form of the rigid structure support
member 6, the flexible structure support member 7, and
the exhaust casing 5, with respect to the turbine casing
4, is substantially the same as in the example of Fig. 1.
[0043] It goes without saying that although not shown,
a steam generator (e.g., boiler) that drives the steam tur-
bine 300 is provided. Emissions from the gas turbine 100
may be used as a heat source for the steam generator.
In addition, while Fig. 15 shows an example in which a
start-up device 400 is connected to the compressor out-
put shaft 22 separately from the generator 200 and the
like, the start-up device 400 can naturally be installed at
the exhaust side along with the generator 200 and the
like. All other structural/configurational aspects are sub-
stantially the same as those of the first embodiment.
[0044] The present invention can also be applied to a
combined cycle power facility as in the present embodi-
ment, and substantially the same advantageous effects
as those of the first embodiment can also be obtained in
that case.
[0045] The embodiments described above are only
typical configurational/structural examples of the gas tur-
bine power facility according to the present invention. For
instance, the configuration with the casing 4 supported
at both of the compressor end mounting section (flange
4a) and the turbine end mounting section 4b has been
described as an example, but the casing 4 may be sup-
ported at three places or more. When the number of el-
ements to be supported is increased, the mounting sec-
tion closest to the generator 200 will be rigidly supported
by a rigid structure support member, and all other ele-

ments to be supported will be flexibly supported by flex-
ible structure support members.

Claims

1. A gas turbine comprising:

an air compressor (1);
a turbine (2) coaxially coupled to the compressor
(1);
a turbine casing (4) accommodating the com-
pressor (1) and the turbine (2);
a compressor output shaft (22) protruding from
the turbine casing (4) towards a side opposite
to the turbine (2);
a turbine output shaft (23) protruding from the
turbine casing (4) towards a side opposite to the
compressor (1);
a compressor end mounting section (4a) provid-
ed at a section of the turbine casing (4) that is
near the compressor (1) ;
a turbine end mounting section (4b) provided at
a section of the turbine casing (4) that is near
the turbine (2);
a rigid structure support member (6; 12) and a
flexible structure support member (7, 11) that
are used in a pair, characterized in that:

only one of the compressor output shaft (22)
and the turbine output shaft (23) is connect-
ed to a rotary device,
the rigid structure support member (6, 12)is
mounted to the compressor end mounting
section (4a) or the turbine end mounting
section (4b), whichever is closer to the ro-
tary device,
the flexible structure support member (7,
11) is mounted to the compressor end
mounting section (4a) or the turbine end
mounting section (4b), whichever is far from
the rotary device, and
the rigid structure support member (6, 12)
is more rigid than the flexible structure sup-
port member (7,11).

2. The gas turbine according to claim 1, wherein:
the rigid structure support member (6, 12) is fixedly
mounted to one of the compressor end mounting
section(4a) and the turbine end mounting sec-
tion(4b), the flexible structure support member (7,
11) selected alternatively to the rigid structure sup-
port member (6, 12) and mounted to the relevant
mounting section is pivotably mounted to the rele-
vant mounting section.

3. The gas turbine according to claim 1 or 2, further
comprising:
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a first exhaust casing (5) of an axial exhaust flow
structure, the first exhaust casing (5) being fitted
at the turbine casing (4) when the rotary device
is connected to the compressor output shaft
(22); and
a second exhaust casing (13) of a radial exhaust
flow structure, the second exhaust casing (13)
being fitted at the turbine casing (4) when the
rotary device is connected to the turbine output
shaft (23).

4. A gas turbine power facility comprising:
the gas turbine (100) of at least one of claims 1 to 3;
and the rotary device connected to the gas turbine
(100).

5. A gas turbine power facility comprising:

the gas turbine (100) of at least one of claims 1
to 3;
the rotary device connected to the gas turbine
(100); and a steam turbine connected to the gas
turbine (100) via the rotary device.

Patentansprüche

1. Gasturbine, umfassend:

- einen Luftkompressor (1);
- eine Turbine (2), die koaxial mit dem Kompres-
sor (1) verbunden ist;
- ein Turbinengehäuse (4), das den Kompressor
(1) und die Turbine (2) aufnimmt;
- eine Verdichter-Ausgangswelle (22), die von
dem Turbinengehäuse (4) zu einer der Turbine
(2) gegenüberliegenden Seite hervorsteht;
- eine Turbinen-Ausgangswelle (23), die von
dem Turbinengehäuse (4) zu einer dem Kom-
pressor (1) gegenüberliegenden Seite hervor-
steht;
- einen Verdichterendseitigen-Befestigungsab-
schnitt (4a), der an einem Abschnitt des Turbi-
nengehäuses (4) vorgesehen ist, der sich in der
Nähe des Verdichters (1) befindet;
- einen Turbinenendseitigen-Befestigungsab-
schnitt (4b), der an einem Abschnitt des Turbi-
nengehäuses (4) in der Nähe der Turbine (2)
vorgesehen ist;
- ein starres Stützelement (6; 12) und ein flexib-
les Stützelement (7, 11), die paarweise verwen-
det werden, dadurch gekennzeichnet, dass:
nur eine jeweils der Verdichter-Ausgangswelle
(22) oder der Turbinen-Ausgangswelle (23) mit
einer Drehvorrichtung verbunden ist, wobei das
starre Stützelement (6, 12) an dem Verdichte-
rendseitigen-Befestigungsabschnitt (4a) oder
an dem Turbinenendseitigen-Befestigungsab-

schnitt (4b) angebracht ist, je nachdem, welcher
Befestigungsabschnitt näher an der Drehvor-
richtung liegt, wobei das flexible Stützelement
(7, 11) an dem Verdichterendseitigen-Befesti-
gungsabschnitt (4a) oder dem Verdichterend-
seitigen-Befestigungsabschnitt (4b) angebracht
ist, je nachdem, welcher Befestigungsabschnitt
weiter von der Drehvorrichtung entfernt ist, und
wobei das starre Stützelement (6, 12) starrer als
das flexible Stützelement (7, 11) ist.

2. Gasturbine nach Anspruch 1, wobei das starre Stüt-
zelement (6, 12) fest an den Verdichterendseitigen-
Befestigungsabschnitt (4a) oder den Turbinenend-
seitigen-Befestigungsabschnitt (4b) angebracht ist,
wobei das alternativ zu dem starren Stützelement
(6, 12) ausgewählte und an dem betreffenden Be-
festigungsabschnitt angebrachte flexible Stützele-
ment (7, 11), schwenkbar an dem betreffenden Be-
festigungsabschnitt montiert ist.

3. Gasturbine nach Anspruch 1 oder 2, weiter umfas-
send:

- ein erstes Abgasgehäuse (5) eines axialen Ab-
gasstromgebildes, wobei das erste Abgasge-
häuse (5) an dem Turbinengehäuse (4) ange-
bracht ist, wenn die Drehvorrichtung mit der Ver-
dichter-Ausgangswelle (22) verbunden ist; und
- ein zweites Abgasgehäuse (13) eines radialen
Abgasstromgebildes, wobei das zweite Abgas-
gehäuse (13) an dem Turbinengehäuse (4) an-
gebracht ist, wenn die Drehvorrichtung mit der
Turbinen-Ausgangswelle (23) verbunden ist.

4. Gasturbinenkraftwerk, umfassend:

- Gasturbine (100) nach mindestens einem der
Ansprüche 1 bis 3; und die mit der Gasturbine
(100) verbundene Drehvorrichtung.

5. Gasturbinenkraftwerk, umfassend:

- Gasturbine (100) nach mindestens einem der
Ansprüche 1 bis 3;
- die mit der Gasturbine (100) verbundene Dreh-
vorrichtung; und
- eine Dampfturbine, die über die Drehvorrich-
tung mit der Gasturbine (100) verbunden ist.

Revendications

1. Turbine à gaz comprenant :

un compresseur à air (1) ;
une turbine (2) couplée coaxialement au com-
presseur (1) ;

15 16 



EP 2 644 868 B1

10

5

10

15

20

25

30

35

40

45

50

55

un carter de turbine (4) logeant le compresseur
(1) et la turbine (2) ;
un arbre de sortie de compresseur (22) se pro-
jetant depuis le carter de turbine (4) en direction
d’un côté opposé à la turbine (2) ;
un arbre de sortie de turbine (23) se projetant
depuis le carter de turbine (4) en direction d’un
côté opposé au compresseur (1) ;
une section de montage d’extrémité pour com-
presseur (4a) prévue au niveau d’une section
du carter de turbine (4) qui est proche du com-
presseur (1) ;
une section de montage d’extrémité pour turbine
(4b) prévue au niveau d’une section du carter
de turbine (4) qui est proche de la turbine (2) ;
un élément de support de structure rigide (6 ;
12) et un élément de support de structure flexible
(7, 11) qui sont utilisés dans une paire, carac-
térisée en ce que :

un seul arbre parmi l’arbre de sortie de com-
presseur (22) et l’arbre de sortie de turbine
(23) est connecté à un dispositif rotatif,
l’élément de support de structure rigide (6,
12) est monté soit sur la section de montage
d’extrémité pour compresseur (4a) soit sur
la section de montage d’extrémité pour tur-
bine (4b), selon laquelle est plus proche du
dispositif rotatif,
l’élément de support de structure flexible (7,
11) est monté soit sur la section de montage
d’extrémité pour compresseur (4a) soit sur
la section de montage d’extrémité pour tur-
bine (4b), selon laquelle est éloignée du dis-
positif rotatif, et
l’élément de support de structure rigide (6,
12) est plus rigide que l’élément de support
de structure flexible (7, 11).

2. Turbine à gaz selon la revendication 1, dans
laquelle :
l’élément de support de structure rigide (6, 12) est
monté de manière fixe sur une section parmi la sec-
tion de montage d’extrémité pour compresseur (4a)
et la section de montage extrémité pour turbine (4b),
l’élément de support de structure flexible (7, 11), sé-
lectionné en alternative à l’élément de support de
structure flexible (6, 12) et monté sur la section de
montage pertinente, est monté en rotation sur la sec-
tion de montage pertinente.

3. Turbine à gaz selon la revendication 1 ou 2, com-
prenant en outre :

un premier boîtier d’échappement (5) d’une
structure d’écoulement d’échappement axial, le
premier boîtier d’échappement (5) étant monté
sur le carter de turbine (4) quand le dispositif

rotatif est connecté à l’arbre de sortie de com-
presseur (22) ; et
un deuxième boîtier d’échappement (13) d’une
structure d’écoulement d’échappement radial,
le deuxième boîtier d’échappement (13) étant
monté sur le carter de turbine (4) quand le dis-
positif rotatif est connecté à l’arbre de sortie de
turbine (23).

4. Équipement de puissance à turbine à gaz
comprenant :
la turbine à gaz (100) selon l’une au moins des re-
vendications 1 à 3 ; et le dispositif rotatif connecté à
la turbine à gaz (100).

5. Équipement de puissance à turbine à gaz
comprenant :

la turbine à gaz (100) selon l’une au moins des
revendications 1 à 3,
le dispositif rotatif connecté à la turbine à gaz
(100) ; et
une turbine à vapeur connectée à la turbine à
gaz (100) via le dispositif rotatif.
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