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Description
TECHNICAL FIELD

[0001] The present invention relates to a gas turbine
assembly. In particular, the gas turbine assembly is part
of an electric power production plant.

BACKGROUND

[0002] Gas turbine assemblies normally comprise a
compressor, a combustion chamber and a gas turbine.
[0003] In particular, the compressor comprises an inlet
supplied with air and a plurality of rotating blades config-
ured for compressing the incoming air. The compressed
air leaving the compressor flows into a plenum delimited
by an outer casing and from there enters into the com-
bustor. Inside the combustor the compressed airis mixed
with at least one fuel and such resulting mixture of fuel
and compressed air flows into a combustion chamber
where this mixture is combusted. The resulting hot gas
leaves the combustion chamber and expands in the tur-
bine. In the turbine the hot gas expansion moves rotating
blades connected to a rotor.

[0004] Boththe compressorand the turbine comprises
a plurality of vanes axially interposed between the rotat-
ing blades. Rotating blades are supported by a rotor ro-
tating about a main axis, while the vanes of the gas tur-
bine are supported by a gas turbine vane carrier and the
vanes of the compressor are supported by a compressor
vane carrier.

[0005] Asisknown, ingas turbines assemblies a clear-
ance between rotating blades tips and the respective sta-
tor vane carrier is required in order to enable the relative
movement between rotor blades tips and the stator vane
carrier.

[0006] However,duringthe operationofthe gasturbine
assembly, rotor parts and stator parts have different re-
sponses to temperature changes due to the fact that they
are made of different materials and also due to the fact
that they are exposed to different temperature gradients,
especially in the gas turbine.

[0007] Forthesereasons,clearances between rotating
blades tips and the stator vane carrier need to be de-
signed such that they are maintained under any operation
conditions.

[0008] Inotherwords, under most operation conditions
the tip clearances are larger than required in order to
guarantee safe operation and avoid contact between ro-
tating and stationary parts.

[0009] However leakage flows occurring between
blade tips and stator vane carrier through said clearances
cause a loss in terms of efficiency as said flows do not
provide useful work for the gas turbine assembly.
[0010] Therefore an active regulation of the clearance
is required in order to find a balanced solution which
avoids contacts and, at the same time, minimize leakag-
es between said blades and stator vane carrier.
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[0011] Examples of active control clearance solutions
are disclosed in documents US 2006/0225430 or
EP3023600.

[0012] However these solutions are not sufficiently ef-
ficient.

SUMMARY

[0013] The object of the present invention is therefore

to provide a gas turbine assembly wherein the described
drawbacks are avoided or at least mitigated.

[0014] In particular, it is an object of the present inven-
tion to provide a gas turbine assembly which is provided
with an efficient active control clearance system.
[0015] According to the presentinvention, there is pro-
vided a gas turbine assembly comprising at least one
vane carrier extending along a longitudinal axis and pro-
vided with at least one annular seat and at least one
governing ring housed in the annular seat and provided
with at least one clearance control cavity which extends
transversally with respect to the longitudinal axis.
[0016] In this way the governing ring can obtain a con-
trolled thermal behaviour of the vane carrier so as to con-
trol the clearance in the turbine or in the compressor.
Moreover the clearance control cavity can be oriented
so as to optimize the occupation of the available space
in the specific portion of the governing ring which can
influence better the thermo-mechanical behaviour of the
vane carrier. Said solution therefore brings more flexibil-
ity and considerable benefits in terms of design space.
[0017] Lastly, advantageously, for obtaining a thermal
expansion of the governing ring a significantly less
amount of fluid is required than for obtaining the same
thermal expansion directly in the vane carrier. As aresult,
the governing ring design is more effective and more con-
trollable with respect to solutions which try to obtain a
thermal expansion directly on the vane carrier.

[0018] According to a preferred embodiment of the
present invention, the clearance control cavity extends
radially with respect to the longitudinal axis.

[0019] According to a preferred embodiment of the
present invention, the governing ring comprises at least
one plurality of clearance control cavities distributed
along a circumferential direction. In this way the clear-
ance control is active along the entire circumferential por-
tion of the vane carrier and the influence of the thermo-
mechanical behaviour of the vane carrier is more effec-
tive.

[0020] According to a preferred embodiment of the
present invention, the plurality of clearance control cav-
ities are evenly distributed along a circumferential direc-
tion. In this way a circumferentially homogeneous tem-
perature field is obtained in the vane carrier.

[0021] According to a preferred embodiment of the
present invention, the clearance control cavity is a
through hole made into the governing ring. In this way
the clearance control cavities are obtainable in a rapid,
simple and economic way, for example by drilling the



3 EP 3 489 466 A1 4

governing ring.

[0022] According to a preferred embodiment of the
present invention, the governing ring is made by at least
two parts coupled together. In this way the governing ring
can be advantageously housed in the annular seat with-
out requiring any dismantling of the vane carrier.

[0023] According to a preferred embodiment of the
present invention, the clearance control cavity has at
least one inlet connected to a source of control fluid.
[0024] In this way the clearance control cavity is sup-
plied with a control fluid.

[0025] According to a preferred embodiment of the
present invention, the clearance control cavity has at
least one outlet connected to a respective discharge con-
duit.

[0026] According to a preferred embodiment of the
present invention, the vane carrier comprises at least a
portion of the discharge conduit; the discharge conduit
flowing into a working channel of the gas turbine assem-
bly provided with vanes. In this way the control fluid dis-
chargedinthe working channel can provide further useful
work for the assembly.

[0027] According to a preferred embodiment of the
present invention, the gas turbine assembly comprises
at least one insert which is arranged inside at least one
clearance control cavity. In this way the thermal ex-
change between the control fluid and the governing ring
can be controlled in order to optimize the heat transfer
and reduce the amount of control fluid required.

[0028] In particular according to a preferred embodi-
ment of the present invention, the insert is hollow and
preferably provided with an inlet hole and with a plurality
of outlet holes on its surface. In this way the passage of
control fluid through the insert is allowed and an impinge-
ment effect on the inner wall of the control cavity is ob-
tained. Consequently a further optimization of the heat
transfer and a reduction of the amount of control fluid
required is obtained.

[0029] According to a preferred embodiment of the
presentinvention, the governing ring and the vane carrier
may be made of different materials.

[0030] In this way the governing ring can be made by
a particular material that is too expensive for realizing
the entire vane carrier.

[0031] According to a preferred embodiment of the
presentinvention, the radial dimensions of the governing
ring are greater than the radial dimensions of the vane
carrier at the annular seat. In this way, the governing ring
can control the radial expansion of the vane carrier more
effectively.

[0032] According to a preferred embodiment of the
present invention, the governing ring can be coupled to
the vane carrier by releasable coupling elements. In this
way the replacement of the governing ring is easier.
[0033] According to a preferred embodiment of the
present invention, the gas turbine assembly comprises
a compressor, a combustor and a gas turbine; wherein
the gas turbine comprises the vane carrier and the com-
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pressor clearance control cavity is connected to an ex-
traction line, which is configured to extract air from the
compressor and feed it to the clearance control cavity.
In this way the governing ring can be used for controlling
the turbine clearance.

[0034] According to a preferred embodiment of the
present disclosure, the gas turbine assembly comprises
a compressor, a combustor and a gas turbine; wherein
the compressor comprises the vane carrier and the com-
pressor clearance control cavity is connected to a further
extraction line, which is configured to extract air from the
compressor, cool it preferably by means of an external
cooler and feed it to the clearance control cavity. In this
way the governing ring can be used for controlling the
compressor clearance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate some non-limitative embodiment, in which:

- Figure 1 is a lateral schematic representation of a
gas turbine assembly according to the present in-
vention, with parts in section and parts removed for
clarity;

- Figure 2 is a section lateral view of a first detail of
the assembly of figure 1, with parts in section and
parts removed for clarity;

- Figure 3 is a section front view of a second detail of
the assembly of figure 1, with parts in section and
parts removed for clarity;

- Figure 4 is a lateral schematic view of the third detail
of the assembly of figure 1, with parts in section and
parts removed for clarity;

- Figure 5 is a perspective schematic view of the third
detail of figure 4, with parts removed for clarity.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0036] In figure 1 reference numeral 1 indicates a gas
turbine assembly for an electrical energy production plant
extending along a longitudinal axis A (for the sake of sim-
plicity only an half of the assembly is illustrated in figure
1 as the assembly being symmetrical with respect to axis
A).

[0037] The assembly 1 comprises a combustor 2, a
compressor 3 and a gas turbine 5.

[0038] The gasturbine 5 extends along the longitudinal
axis A and is provided with a shaft 6 (also extending along
axis A) to which compressor 3 is also connected.
[0039] Gas turbine 5 comprises a working expansion
channel 7 wherein the hot gas working fluid coming from
the combustor 2 flows in a direction D. The working ex-
pansion channel 7 has a section which radially increases
along the axis A in the direction D.

[0040] Compressor 3 comprises a working compres-
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sion channel 8 wherein external air is compressed and
flows in direction D. The end of the working compression
channel 8 is connected to combustor 2. The working com-
pression channel 8 has a section which radially decreas-
es along the axis A in the direction D.

[0041] The turbine 5 comprises an outer casing (not
visible in the attached figures), a vane carrier 10, which
extends about axis A and is static, a plurality of gas tur-
bine stator vanes 11 fastened at least to the vane carrier
10 and divided into arrays, and a plurality of gas turbine
rotor blades 13 divided into arrays coupled to the shaft
6 and arranged radially with respect to axis A. Each gas
turbine rotor blade 13 is provided with an end 14 coupled
to the shaft 6 and a free end 15 facing the vane carrier
10. The gap between the free end 15 and the vane carrier
10 defines a turbine clearance 16 (indicated schemati-
cally in figure 1).

[0042] Along the working expansion channel 7 radial
arrays of rotor gas turbine blades 13 are alternated along
axis A by radial arrays of stator gas turbine vanes 11.
[0043] Analogously the compressor 3 comprises at
least one vane carrier 20, which extends about axis A
and is static, a plurality of stator compressor vanes 21
fastened at least to the vane carrier 20 and divided into
arrays, and a plurality of rotor compressor blades 23 di-
vided into arrays coupled to the shaft 6 and arranged
radially with respect to axis A. Each rotor compressor
blade 23 is provided with an end 24 coupled to the shaft
6 and a free end 25 facing the vane carrier 20. The gap
between the free end 25 and the vane carrier 20 defines
a compressor clearance 26 (indicated schematically in
figure 1).

[0044] Alongthe working compression channel 8 radial
arrays of rotor blades 23 are alternated along axis A by
radial arrays of stator vanes 21.

[0045] With reference to the non-limitative example il-
lustrated in figures 1 and 2, the vane carrier 10 of the gas
turbine 5 comprises at least one annular seat 27.
[0046] The gas turbine assembly 1 comprises at least
one governing ring 28 housed in the annular seat 27 of
the turbine vane carrier 10.

[0047] The governing ring 28 comprises at least one
clearance control cavity 29 which extends transversally
with respect to the longitudinal axis A for controlling the
turbine clearance 16. In other words, the axis B of exten-
sion of the clearance control cavity 29 is transversal with
respect to the longitudinal axis A.

[0048] The angular position of the axis B of the clear-
ance control cavity 29 can vary from radially to axially
(axially excluded) depending on the available space in
the governing ring 28.

[0049] In the non-limiting example here disclosed and
illustrated, the clearance control cavity 29 extends radi-
ally with respect to the longitudinal axis A (configuration
illustrated in figures 2 and 3).

[0050] According to a variant not illustrated, also the
vane carrier 20 of the compressor 3 can comprise atleast
one annular seat wherein at least one governing ring pro-
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vided with atleast one clearance control cavity is housed.
Analogously to what stated for the turbine vane carrier
the clearance control cavity of the governing ring housed
in the seat of the compressor vane carrier extends trans-
versally with respect to the longitudinal axis A for con-
trolling the compressor clearance 26.

[0051] Inthe following, only the embodimentillustrated
in figures 1, 2 and 3 regarding the presence of at least
one annular seat 27 into the vane carrier 10 and the pres-
ence of at least one governing ring 28 housed in the an-
nular seat 27 for controlling the turbine clearance 16 will
be described in detail.

[0052] Obviouslyfeatures described forthe gasturbine
5 can be applied, mutatis mutandis, to the compressor 3
and in particular to at least one annular seat into the vane
carrier 20 and to at least one ring housed in the annular
seat of the vane carrier 20 of the compressor 3 for con-
trolling the compressor clearance 26.

[0053] With reference to figure 1 and 2, the annular
seat 27 is realized in correspondence of at least one axial
position A1 of the vane carrier 10.

[0054] According to a variant not illustrated the vane
carrier 10 can comprise more than one annular seat ar-
ranged at respective different axial positions. Each seat
being configured to house at least one respective gov-
erning ring. In this way the thermo-mechanical behaviour
of the vane carrier in different zones of the vane carrier
is influenced.

[0055] With reference to figure 3, the governing ring
28 comprises a plurality of clearance control cavities 29
which are evenly or unevenly distributed along the cir-
cumferential direction.

[0056] In this way the thermo-mechanical behaviour of
the vane carrier 10 at the axial position A1 is influenced
by the presence of the clearance control cavities 29 in
the governing ring 28 and the turbine clearance 16 can
be opportunely controlled.

[0057] In the non-limiting embodiment here disclosed
and illustrated, the plurality of clearance control cavities
29 are evenly distributed along the circumferential direc-
tion. The evenly distribution of the clearance control cav-
ities 29 create a more homogeneous circumferential tem-
perature field.

[0058] Preferably, the clearance control cavity 29 is a
through hole made into the governing ring 28. In other
words the clearance control cavity 29 is a channel ex-
tending from an outer surface 18 of the governing ring
28, which faces in use the outer casing 9 (see figure 3)
and an inner surface 19 of the governing ring 28, which
faces in use the annular seat 27 of the vane carrier 10.
[0059] According to a variant which is illustrated in fig-
ure 5 and will be described in detail later, the clearance
control cavity can be a cylindrical blind hole.

[0060] Preferably the governing ring 28 is split into two
half-rings 12a 12b which are connected one to the other
at a split plane S (indicated in figure 3).

[0061] With reference to figure 3, each clearance con-
trol cavity 29 has an inlet 30 connected to an annular
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feeding common channel 31 which is made in the gov-
erning ring and is connected to a control fluid source pref-
erably by means of a plurality of conduits.

[0062] With reference to figures 1 and 2 at least one
of the plurality of the clearance control cavities 29 has
also an outlet 33 connected to a discharge conduit 34.
[0063] In the non-limiting example here disclosed and
illustrated the control fluid is air extracted from the com-
pressor 3 by a dedicated extraction line 36 (illustrated in
figure 1).

[0064] Along the extraction line 36 is preferably ar-
ranged a regulator 37 configured to regulate the temper-
ature and/or the pressure and/or the flow rate of the con-
trol fluid before feeding it to the common manifold.
[0065] For example, the regulator 37 can regulate the
temperature and the pressure of the control fluid in order
to have a temperature and a pressure as required.
[0066] Obviously the turbine clearance 16 can be con-
trolled by adjusting the temperature, the pressure and
the flow rate of the controlfluid fed to the clearance control
cavity 29.

[0067] In other words, the regulator 37 is configured to
regulate the temperature and/or the pressure and/or the
flow rate of the control fluid on the basis of the assembly
parameters in order to keep the turbine clearance 16 at
the desired values.

[0068] For example the regulator 37 is configured to
regulate the temperature and/or the pressure and/or the
flow rate of the control fluid on the basis of at least one
parameter such as local temperature and/or clearance
measurements and/or load condition of the turbine 5
and/or the speed of load variations of the turbine 5 and/or
temperature at the turbine inlet, etc.

[0069] Accordingtothe non-limitative embodimentdis-
closed in figure 2, the discharge conduit 34 connected
to the outlet 33 of at least one of the clearance control
cavities 29 extends substantially axially and flows into
the working expansion channel 7. According to a variant
not illustrated the discharge conduit 34 does not extend
axially and is inclined at an angle with respect to the axis
A.

[0070] The vane carrier 10 comprises at least a portion
of the discharge conduit 34.

[0071] In the non-limiting example here disclosed and
illustrated the discharge conduit 34 is completely realized
in the vane carrier 10 and extends from the annular seat
27 to the expansion channel 7.

[0072] In particular the discharge conduit 34 discharg-
es the control fluid into the expansion channel 7 through
a discharge port 38.

[0073] Accordingtoanembodimentnotillustrated, part
of the discharge conduit 34 can be realized also in the
governing ring 28.

[0074] Thanks to the discharge conduits 34 the control
fluid discharged in the expansion channel 7 can provide
afurtheruseful workinthe turbine 5, improving the overall
efficiency of the assembly 1.

[0075] Preferably, discharge port 38 is arranged on the
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vane carrier 10 between aradial array of rotor gas turbine
blades 13 and a radial array of stator gas turbine vanes
11.

[0076] Accordingto avariant notillustrated atleastone
of the discharge conduits can discharge the control fluid
directly or indirectly into components requiring cooling,
such as vanes, stator platforms (not illustrated in the at-
tached figures), heat shields (not illustrated in the at-
tached figures). In this way the control fluid can be used
for save dedicated cooling air (generally extracted from
the compressor) thus improving the overall efficiency of
the assembly 1.

[0077] According to another variant not illustrated at
least one of the discharge conduits can discharge the
control fluid directly or indirectly into selected stator cav-
ities (notillustrated in the attached figures) needing purg-
ing air for preventing entrance of hot fluid coming from
the expansion channel 7.

[0078] Preferably, the governing ring 28 and the vane
carrier 10 are separated pieces made of different mate-
rials.

[0079] For example, the governing ring can be made
by a particular material that is too expensive for realizing
the entire vane carrier 10. For instance a material with
better lifetime as the governing ring 28 needs to withstand
more severe load cycles since it is exposed to alternating
temperatures.

[0080] Preferably the governing ring 28 has radial di-
mensions greater than the radial dimensions of the vane
carrier 10 at the annular seat 27 (i.e. substantially at the
axial position A1). In this way the governing ring 28 has
a radial stiffness higher than the radial stiffness of the
vane carrier 10.

[0081] On the other hand, the governing ring 28 has a
thermal delay lower than the thermal delay of the vane
carrier 10 in order to be able to response to the clearance
controller faster.

[0082] Preferably, the governing ring 28 and the vane
carrier 10 are separated pieces coupled together with a
permanent joint (i.e. welding) or with a releasable joint
(i.e. releasable coupling elements such as bolts 40
shown in figure 2).

[0083] The coupling with a releasable joint allows an
easy replacement of the governing ring 28.

[0084] With reference to figures 1-3, preferably at least
one insert 41 is arranged inside at least a portion of the
clearance control cavity 29.

[0085] Said insert 41 can be shaped in order to guide
the flow of the control fluid inside the clearance control
cavity 29 allowing freedom in designing the position of
the inlet 30 and of the outlet 33 along the axis B of the
clearance control cavity 29.

[0086] Said insert 41 can furthermore enhance the
heat transfer between the control fluid flowingin the clear-
ance control cavity 29 and the material of the governing
ring 28 in order to influence the temperature of the gov-
erning ring 28 and consequently of the vane carrier 10.
Theinsert 41, in fact, allow to operate with moderate flow
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quantities of the control fluid.

[0087] Insert 41 can be one of the inserts disclosed in
EP 3023600.
[0088] In the non-limiting example here disclosed and

illustrated in figure 2 and 3, the insert 41 has mainly the
shape of a cylindrical hollow tube so as the flow of control
fluid can pass through the insert 41, in order to limit the
heat transfer with the governing ring 28, and in a gap 42
defined between the insert 41 and the respective inner
surface of the clearance control cavity 29, in order to
keep the maximum heat transfer area and increase the
flow velocity.

[0089] Preferably the gap 42 defined between the in-
sert 41 and the respective inner surface of the clearance
control cavity 29 has a thickness (intended as the meas-
ure along a direction perpendicular to the axis B) which
is a function of the diameter of the clearance control cavity
29. Preferably the ratio between the diameter of the clear-
ance control cavity 29 and the thickness is comprised
between 1:200 to 1:2.

[0090] In figures 4 and 5, another embodiment of a
governing ring 128 is shown. In particular the governing
ring 128 differs from the governing ring 28 of figures 1-3
for having a different clearance control cavity 140 and a
different insert 141.

[0091] Withreference tofigure 4, the clearance control
cavity 140 is a blind hole made into the governing ring
128 having an outlet 133 connected to a discharge chan-
nel 134 and aninlet 133 connected to an annular feeding
common channel 131.

[0092] The insert 141 has mainly the shape of a cylin-
drical hollow body which is provided with a plurality of
holes 142 on its surface.

[0093] With reference to figure 5, the insert 141 is pro-
vided with first outlet holes 142a on the bottom surface
143 ofthe cylindrical hollow body and a plurality of second
outlet holes 142b on the lateral surface 144 of the cylin-
drical hollow body which faces, in use, the inner surface
ofthe clearance control cavity 29. The insert 141 is further
provided with a main inlet hole 145 (see figure 4) on the
top surface 146 which faces, in use, the annular feeding
common channel 31.

[0094] In use, the flow of control fluid enters inside the
insert 141 through the main hole 145 on the top surface
146 and exits through the plurality of first outlet holes
142a and through the second outlets 142b in order to
impinges on the inner surface of the clearance control
cavity 140.

[0095] The flow of control fluid can pass also in the
substantially annular gap 147 defined between the insert
141 and the respective inner surface of the clearance
control cavity 140.

[0096] According to a variant not shown the insert can
be provided with turbulators on the outer surface in order
to create turbulence inside the gap. In this way the flow
velocity and the heat transfer is improved.

[0097] Forexample said turbulators may be helicoidal-
ly bended ribs protruding from the outer surface of the

10

15

20

25

30

35

40

45

50

55

insert.

[0098] According to a variant not shown the insert is
provided with According to a variant not shown the insert
is not cylindrical and has a shape defined by a combina-
tion of conical and cylindrical part so that the thickness
T of the gap 42 can vary along the length of the insert.
[0099] According to a variant not shown the insert is
provided with damping means configured to resist vibra-
tions.

[0100] According to a variant not shown the clearance
control cavity comprises also a dirt trap configured to
accumulate dirt.

[0101] Insert41 and 141 can be fixed in the respective
clearance control cavity 29 either by screwing it in the
clearance control cavity 29 (in this case the insert and
the clearance control cavity have respective threaded
portions) or by shrinking it to the clearance control cavity
29 or by caulking it with the clearance control cavity 29
or by fixing it to the clearance control cavity 29 with a
locking screw, or by welding it to the clearance control
cavity 29 or by press fitting it into the clearance control
cavity 29.

[0102] Finally, itis clear that modifications and variants
can be made to the assembly described herein without
departing from the scope of the present invention, as
defined in the appended claims.

Claims
1. Gas turbine assembly comprising:

at least one vane carrier (10; 20) extending
along a longitudinal axis (A) and provided with
at least one annular seat (27) and at least one
governing ring (28; 128) housed in the annular
seat (27) and provided with at least one clear-
ance control cavity (29; 140) which extends
transversally with respect to the longitudinal axis
(A).

2. Gas turbine assembly according to claim 1, wherein
the clearance control cavity (29; 140) extends radi-
ally with respect to the longitudinal axis (A).

3. Gas turbine assembly according to anyone of the
foregoing claim, wherein the governingring (28; 128)
comprises at least one plurality of clearance control
cavities (29; 140) distributed along a circumferential
direction.

4. Gas turbine assembly according to claim 3, wherein
the plurality of clearance control cavities (29; 140)
are evenly distributed along a circumferential direc-
tion.

5. Gas turbine assembly according to anyone of the
foregoing claims, wherein the clearance control cav-
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ity (29) is a through hole made into the governing
ring (28).

Gas turbine assembly according to anyone of the
foregoing claims, wherein the governing ring (28;
128) is made by at least two parts (12a, 12b) coupled
together.

Gas turbine assembly according to anyone of the
foregoing claims, wherein the clearance control cav-
ity (29; 140) has at least one inlet (30) connected to
a source of control fluid (31, 16, 3).

Gas turbine assembly according to anyone of the
foregoing claims, wherein the clearance control cav-
ity (29; 140) has at least one outlet (33) connected
to a respective discharge conduit (34).

Gas turbine assembly according to claim 8, wherein
the vane carrier (10; 20) comprises at least a portion
of the discharge conduit (34); the discharge conduit
(34) flowing into a working channel (7; 8) of the gas
turbine assembly provided with vanes (11; 21).

Gas turbine assembly according to anyone of the
foregoing claims, comprising at least one insert (41;
141) which is arranged inside at least one clearance
control cavity (29; 140).

Gas turbine assembly according to claim 10, wherein
the insert (41; 141) is hollow and preferably provided
with an inlet hole (145) and a plurality of outlet holes
(142a, 142b) on its surface (143, 144).

Gas turbine assembly according to anyone of the
foregoing claims, wherein the governing ring (28;
128) and the vane carrier (10;20) are made of differ-
ent materials.

Gas turbine assembly according to anyone of the
foregoing claims, wherein the radial dimensions of
the governing ring (28; 128) are greater than the ra-
dial dimensions of the vane carrier (10; 20) at the
annular seat(27).

Gas turbine assembly according to anyone of the
foregoing claims, wherein the governing ring (28;
128) is coupled to the vane carrier (10; 20) by re-
leasable coupling elements (40).

Gas turbine assembly according to anyone of the
foregoing claims, comprising a compressor (3), a
combustor (4) and a gas turbine (5); wherein the gas
turbine comprises the vane carrier (10) and the com-
pressor clearance control cavity (29; 140) is connect-
ed to an extraction line (36), which is configured to
extract air from the compressor (3) and feed it to the
clearance control cavity (29; 140).
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