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(54) Tool for assembling and disassembling an inlet stage of a compressor of a gas turbine unit, 
method for disassembling and method for assembling said stage

(57) A tool for assembling and disassembling an inlet
stage (6) of a compressor (1) of a gas turbine unit is
provided with a reinforcement element (18) adapted to

be coupled to the inlet stage (6) to increase the stiffness
of the inlet stage (6) and with a holding element (19)
rigidly connected to the reinforcement element (18).
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Description

[0001] The present invention relates to a tool for as-
sembling and disassembling an inlet stage of a compres-
sor of a gas turbine unit, to a method for disassembling
and to a method for assembling said stage.
[0002] After a first life cycle, the electric power plants
comprising gas turbine units are generally subjected to
service and maintenance operations.
[0003] During these operations the compressor must
often be disassembled in order to carry out an inspection
of the state of the parts of the compressor and, if neces-
sary, perform maintenance or reconditioning operations
of some parts of the compressor.
[0004] The disassembly of the compressor and the
subsequent assembly upon completion of the mainte-
nance operations are particularly complex manoeuvres,
during which there is a very high risk of damaging parts
of the compressor.
[0005] In particular, the most critical manoeuvres are
the disassembly and the assembly of compressor inlet
stage. The compressor inlet stage comprises an inner
ring, an outer ring and an array of orientable vanes, more
commonly designated as IGVs (Inlet Guide Vanes),
which are arranged radially between the inner ring and
the outer ring. The presence of orientable vanes consid-
erably reduces the structural stiffness of the inlet stage
with respect to the remaining stages of the compressor
in which the vanes are fixed. Therefore, the handling of
the compressor inlet stage is very difficult as the poor
stiffness of the inlet stage increases the risk of compro-
mising the structural integrity of the inlet stage itself.
Moreover, the inlet stage of the compressor comprises
fine handling mechanisms for the orientable vanes, which
easily suffer damages during the assembly and disas-
sembly manoeuvres.
[0006] The known methods for disassembling and as-
sembling the inlet stage of the compressor require the
intervention of operators during all of the assembly and
disassembly manoeuvres with a significant waste of time.
[0007] It is an object of the present invention to provide
a tool for disassembling and assembling an inlet stage
of a compressor of a gas turbine unit allowing to simplify
the disassembly and assembly operations of the inlet
stage.
[0008] According to this object, the present invention
relates to a tool for assembling and disassembling an
inlet stage of a compressor of a gas turbine unit; the inlet
stage comprising an inner ring, defined by two coupled
inner half-rings, an outer ring, defined by two coupled
outer half rings, and an array of orientable vanes ar-
ranged radially between the inner ring and the outer ring;
the tool being characterised by comprising a reinforce-
ment element adapted to be coupled to the inlet stage in
order to increase the stiffness of the inlet stage, and a
holding element rigidly connected to the reinforcement
element.
[0009] It is a further object of the invention to provide

a fast and cost-effective method for disassembling an
inlet stage of a compressor of a gas turbine unit.
[0010] According to this object, the present invention
relates to a method for disassembling an inlet stage of a
compressor of a gas turbine unit characterised by com-
prising the steps of:

coupling at least one reinforcement element adapted
to increase the stiffness of the inlet stage to the inlet
stage; and removing the inlet stage.

[0011] It is a further object of the invention to provide
a fast and cost-effective method for assembling an inlet
stage of a compressor of a gas turbine unit.
[0012] According to this object, the present invention
relates to a method for assembling an inlet stage of a
compressor of a gas turbine unit; the inlet stage compris-
ing an inner ring, an outer ring and an array of orientable
vanes arranged radially between the inner ring and the
outer ring; the method being characterized in that it com-
prises the steps of:

coupling at least one reinforcement element adapted
to increase the stiffness of the inlet stage to the inlet
stage; and
housing the outer ring of the inlet stage of the com-
pressor in an annular guide of an outer cylindrical
casing of the compressor defined by two coupled
half shells.

[0013] Further features and advantages of the present
invention will be apparent from the following disclosure
of a non-limitative embodiment thereof, with reference to
the figures of the accompanying drawings, in which:

- Figure 1 is a front view, with parts in section and
parts removed for clarity, of a compressor of a gas
turbine unit;

- Figure 2 is a front perspective view of a tool for as-
sembling and disassembling an inlet stage of a com-
pressor according to the present invention;

- figure 3 is a back perspective view of the tool of figure
2;

- Figure 4 is a perspective view, with parts in section
and parts removed for clarity, of the tool of figure 2
in a first operative position; and

- Figure 5 is a perspective view, with parts in section
and parts removed for clarity, of the tool of figure 2
in a second operative position.

[0014] Figure 1 shows a compressor 1 of the multi-
stage axial type of a gas turbine unit (not shown in the
accompanying figures) which comprises a shaft 2, ex-
tending along a longitudinal axis A, an inner cylindrical
casing 3, which extends about a portion of shaft 2, and
an outer cylindrical casing 4, which extends about shaft
2 and is defined by two half shells 5a, 5b which may be
coupled to one another.
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[0015] Compressor 1 comprises a plurality of stages
(not shown in the accompanying figures) and an inlet
stage 6, which comprises an inner ring 7, an outer ring
8 and an array of orientable vanes 9, which are commonly
designated as IGVs (Inlet Guide Vanes).
[0016] Inner ring 7 is defined by two inner half rings
11a, 11b coupled to one another, and outer ring 8 is de-
fined by two outer half rings 12a, 12b coupled to one
another and adapted to be housed in an annular guide
13 of outer cylindrical casing 4. In particular, outer half
rings 12a, 12b are adapted to be housed respectively in
a first portion 13a of annular guide 13 defined in half shell
5a and in a second portion 13b of annular guide 13 de-
fined in half shell 5b.
[0017] Inlet stage 6 may therefore be separated into a
first half 14 and a second half 15. First half 14 comprises
an inner half ring 11a, an outer half ring 12a and orient-
able vanes 9 comprised between inner half ring 11a and
outer half ring 12a. Second half 15 comprises an inner
half ring 11b, an outer half ring 12b and orientable vanes
9 comprised between inner half ring 11b and outer half
ring 12b.
[0018] Figure 2 shows a tool 17 for disassembling and
assembling an inlet stage 6. Tool 17 comprises a rein-
forcement element 18, in particular a plate adapted to be
coupled to inlet stage 6 to increase the stiffness of inlet
stage 6, and a holding element 19, in particular a crossbar
rigidly connected to plate 18.
[0019] In particular, plate 18 has a substantially sem-
icircular shape and is adapted to be coupled to one of
inner half rings 11a, 11b of inlet stage 6. Plate 18 has a
peripheral edge 21 provided with four holes 22 for the
housing of screws (not shown) for the attachment of one
of inner half rings 11a, 11b of inlet stage 6 and has a front
face 23 and a back face 24.
[0020] Crossbar 19 is adapted to be arranged in abut-
ment against the ends of one of inner half rings 11a, 11b
and of one of outer half rings 12a, 12b.
[0021] Crossbar 19 has a central portion 26 which is
rigidly connected to plate 18 and two end portions 27,
each of which is provided with a hole 28 for housing a
screw and a bolt provided with an eyelet coupled to a
ring (not shown in the accompanying figures).
[0022] Plate 18 is arranged substantially orthogonal
with respect to cross bar 19.
[0023] With reference to figure 3, tool 17 comprises
three support elements 29, in particular three support
wings of support plate 18, which are connected to back
face 24 of plate 18 and to crossbar 19 and are adapted
to give greater structural stiffness to plate 18.
[0024] Tool 17 according to present invention is mainly
used during the maintenance operations of a compressor
1 of a gas turbine unit.
[0025] The maintenance method of compressor 1 sub-
stantially comprises disassembling inlet stage 6, per-
forming the required maintenance and renewal opera-
tions of inlet stage 6 and reassembling inlet stage 6.
[0026] In particular, the step of disassembling inlet

stage 6 substantially comprises separating half shells 5a,
5b defining outer cylindrical casing 4, separating inner
half rings 11a, 11b and separating outer half rings 12a,
12b, so that first half 14 of inlet stage 6 is housed in half
shell 5a. Subsequently, the step of disassembling inlet
stage 6 comprises removing half shell 5a of outer cylin-
drical casing 4, comprising first half 14 of inlet stage 6,
and positioning it somewhere dedicated in a substantially
vertical position.
[0027] At this point, the step of disassembling inlet
stage 6 comprises disassembling first half 14 of inlet
stage 6 coupled to half shell 5a and subsequently disas-
sembling second half 15 of inlet stage 6 coupled to half
shell 5b.
[0028] In particular the step of disassembling first half
14 of inlet stage 6 comprises:

coupling plate 18 of tool 17 to inner half ring 11a of
first half 14 of inlet stage 6 (see figure 4); and
removing first half 14 of inlet stage 6 with plate 18
coupled, by applying a torque to crossbar 19 to rotate
tool 17 so as to extract outer half ring 12a of first half
14 of inlet stage 6 from respective first portion 13a
of annular guide 13 (see figure 5).

[0029] The step of disassembling second half 15 of
inlet stage 6 comprises:

coupling plate 18 to inner half ring 11b of second half
15 of inlet stage 6; and
removing second half 15 of inlet stage 6 with plate
18 coupled, by applying a torque to crossbar 19 to
rotate tool 17 so as to extract outer half ring 12b of
second half 14 of inlet stage 6 from respective sec-
ond portion 13b of annular guide 13.

[0030] In particular, the torque is applied by exerting a
tractive force to an end portion 27 of crossbar 19, for
instance by means of at least one tie-rod fixed to the ring
of the nut connected to end portion 27, and pushing end
portion 27 opposite to crossbar 19, for instance manually.
[0031] Once extracted, first and second halves 14, 15
of inlet stage 6 are displaced in respective positions in
which the maintenance and reconditioning operations
are performed. The displacement of first and second
halves 14, 15 of inlet stage 6 is performed by using tie-
rods, connected to end portions 27 of crossbar 19 and
to outer half ring 12a, 12b, and displaced by appropriate
machines for lifting and displacing materials (for instance
a bridge-crane).
[0032] Once the maintenance operations are finished,
inlet stage 6 is reassembled.
[0033] The method for assembling the inlet stage sub-
stantially comprises coupling inlet stage 6 to plate 18;
and housing outer ring 8 of inlet stage 6 of compressor
1 in annular guide 13 of outer cylindrical casing 4.
[0034] In particular the method for assembling com-
prises:
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attaching plate 18 to inner half ring 11a of first half
14 of inlet stage 6;
housing outer half ring 12a of first half 14 of inlet
stage 6 in first portion 13a of annular guide 13 by
applying a torque to crossbar 19 to rotate tool 17 so
as to insert outer half ring 12a of first half 14 of inlet
stage 6 in respective first portion 13a of annular guide
13 in half shell 5a;
attaching plate 18 to inner half ring 11b of second
half 15 of inlet stage 6;
housing outer half ring 12b of second half 15 of inlet
stage 6 by applying a torque to crossbar 19 to rotate
tool 17 so as to insert outer half ring 12b of second
half 15 of inlet stage 6 in respective second portion
13b of annular guide 13.

[0035] Similarly to disassembling, the torque is applied
by exerting a tractive force to an end portion 27 of cross-
bar 19, for instance by means of at least one tie-rod fixed
to the ring of the nut connected to end portion 27, and
pushing end portion 27 opposite to crossbar 19, for in-
stance manually.
[0036] It is finally apparent that modifications and var-
iants may be made to tool 17 for disassembling and as-
sembling and to the methods for disassembling and as-
sembling the inlet stage of a compressor disclosed here-
in, without departing from the scope of the appended
claims.

Claims

1. A tool for assembling and disassembling an inlet
stage (6) of a compressor (1) of a gas turbine unit;
the inlet stage (6) comprising an inner ring (7), de-
fined by two coupled inner half rings (11a, 11b), an
outer ring (8), defined by two coupled outer half rings
(12a, 12b), and an array of orientable vanes (9) ar-
ranged radially between the inner ring (7) and the
outer ring (8); the tool (17) being characterised by
comprising a reinforcement element (18) adapted to
be coupled to the inlet stage (6) to increase the stiff-
ness of the inlet stage (6), and a holding element
(19) rigidly connected to the reinforcement element
(18).

2. The tool according to claim 1, characterised in that
the reinforcement element (18) is a plate having a
substantially semicircular shape that may be con-
nected to one of the inner half rings (11a; 11b) of the
inlet stage (6).

3. The tool according to claim 1 or 2,
characterised in that the holding element (19) is a
crossbar, which has a central portion (26) rigidly con-
nected to the reinforcement element (18) and two
end portions (27).

4. The tool according to claim 3, characterised in that
the crossbar (19) is provided, at each end portion
(27), with a hole (22) adapted to house a screw and
a nut provided with an eyelet coupled to a ring for
the connection to handling means.

5. The tool according to claim 3 or 4,
characterised by comprising at least one support
element (29) connected to the reinforcement ele-
ment (18) and to the crossbar (19); the reinforcement
element (18) being substantially orthogonal to the
crossbar (19).

6. A method for disassembling an inlet stage (6) of a
compressor (1) of a gas turbine unit characterised
by comprising the steps of:

coupling at least one reinforcement element (18)
adapted to increase the stiffness of the inlet
stage (6) to the inlet stage (6); and
removing the inlet stage (6).

7. The method according to claim 6, characterised in
that the inlet stage (6) comprises an inner ring (7),
defined by two coupled inner half rings (11a, 11b),
an outer ring (8), defined by two coupled outer half
rings (12a, 12b), and an array of orientable vanes
(9) radially arranged between the inner ring (7) and
the outer ring (8); the outer ring (8) being housed in
an annular guide (13) of an outer cylindrical casing
(4) of the compressor (1), defined by two coupled
half shells (5a, 5b); the method comprising the steps
of separating the half shells (5a, 5b) defining the out-
er cylindrical casing (4), separating the inner half
rings (11a, 11b) and separating the outer half rings
(12a, 12b), so that a first half (14) of the inlet stage
(6), comprising one of the inner half rings (11a) and
one of the outer half rings (12a), is housed in a first
one of the half shells (5a) with the respective outer
half ring (12a) in a first portion (13a) of the annular
guide (13) defined in the first half shell (5a), and a
second half (15) of the inlet stage (6), comprising the
other inner half ring (11b) and the other outer half
ring (12b), is housed in a second one of the half shells
(5b), with the respective outer half ring (12b) in a
second portion (13b) of the annular guide (13) de-
fined in the second half shell (5b).

8. The method according to claim 7, characterised in
that the step of coupling the reinforcement element
(18) to the inlet stage (6) comprises the step of cou-
pling the reinforcement element (18) to the first half
(14) of the inlet stage (6) and in that the step of
removing the inlet stage (6) comprises the step of
removing the first half (14) of the inlet stage (6) with
the reinforcement element (18) coupled to the first
half (14) of the inlet stage (6).
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9. The method according to claim 8, characterised in
that the step of coupling the reinforcement element
(18) to the first half (14) of the inlet stage (6) com-
prises the step of attaching the reinforcement ele-
ment (18) to the inner half ring (11a) of the first half
(14) of the inlet stage (6).

10. The method according to claim 8 or 9,
characterised in that the step of removing the first
half (14) of the inlet stage (6) comprises applying a
torque to the reinforcement element (18) to rotate
the reinforcement element (18) so as to extract the
outer half ring (12a) to the first half (14) of the inlet
stage (6) from the respective first portion (13a) of
annular guide (13).

11. The method according to one of claims 7 to 10, char-
acterised in that the step of coupling the reinforce-
ment element (18) to the inlet stage (6) comprises
the step of coupling the reinforcement element (18)
to the second half (15) of the inlet stage (6) and in
that the step of removing the inlet stage (6) compris-
es the step of removing the second half (15) of the
inlet stage (6) with the reinforcement element (18)
coupled to the second half (15) of the inlet stage (6).

12. The method according to claim 11, characterised
in that the step of coupling the reinforcement ele-
ment (18) to the second half (15) of the inlet stage
(6) comprises the step of attaching the reinforcement
element (18) to the inner half ring (11b) of the second
half (15) of the inlet stage (6).

13. The method according to claim 11 or 12,
characterised in that the step of removing the sec-
ond half (15) of the inlet stage (6) comprises applying
a torque to the reinforcement element (18) to rotate
the reinforcement element (18) so as to extract the
outer half ring (12b) to the second half (15) of the
inlet stage (6) from the respective second portion
(13b) of annular guide (13).

14. A method for assembling an inlet stage (6) of a com-
pressor (1) of a gas turbine unit; the inlet stage (6)
comprising an inner ring (7), an outer ring (8) and an
array of orientable vanes (9) arranged radially be-
tween the inner ring (7) and the outer ring (8); the
method being characterized by comprising the
steps of:

coupling at least one reinforcement element (18)
adapted to increase the stiffness of the inlet
stage (6) to the inlet stage (6); and
housing the outer ring (8) of the inlet stage (6)
of the compressor (1) in an annular guide (13)
of an outer cylindrical casing (4) of the compres-
sor (1).

15. The method according to claim 14, characterised
in that the inner ring (7) is defined by two inner half
rings (11a, 11b), the outer ring (8) is defined by two
outer half rings (12a, 12b) and the outer cylindrical
casing (4) is defined by two half shells (5a, 5b); and
in that the step of coupling at least one reinforce-
ment element (18) to the inlet stage (6) comprises
the step of coupling the reinforcement element (18)
to a first half (14) of the inlet stage (6), comprising
one of the inner half rings (11a) and one of the outer
half rings (12a), and in that the step of housing the
outer ring (8) comprises housing the outer half ring
(12a) of the first half (14) of the inlet stage (6) in a
first portion (13a) of the annular guide (13) defined
in the first half shell (5a).

16. The method according to claim 15, characterised
in that the step of coupling the reinforcement ele-
ment (18) to the first half (14) of the inlet stage (6)
comprises the step of attaching the reinforcement
element (18) to the inner half ring (11a) of the first
half (14) of the inlet stage (6).

17. The method according to claim 15 or 16,
characterised in that the step of housing the outer
half ring (12a) comprises the step of applying a
torque to the reinforcement element (18) to rotate
the reinforcement element (18) so as to insert the
outer half ring (12a) of the first half (14) of the inlet
stage (6) in the respective first portion (13a) of an-
nular guide (13) defined in the second half shell (5b).

18. The method according to one of claims 14 to 17,
characterised in that the inner ring (7) is defined
by two inner half rings (11a, 11b), the outer ring (8)
is defined by two outer half rings (12a, 12b) and the
outer cylindrical casing (4) is defined by two half
shells (5a, 5b); and in that the step of coupling the
reinforcement element (18) to the inlet stage (6) com-
prises the step of coupling the reinforcement element
(18) to a second half (15) of the inlet stage (6), com-
prising the other one of the inner half rings (11b) and
the other one of the outer half rings (12b), and in
that the step of housing the outer ring (8) comprises
housing the outer half ring (12b) of the second half
(15) of the inlet stage (6) in a second portion (13a)
of the annular guide (13) defined in the second half
shell (5b).

19. The method according to claim 18, characterised
in that the step of coupling the reinforcement ele-
ment (18) to the second half (15) of the inlet stage
(6) comprises the step of attaching the reinforcement
element (18) to the inner half ring (11b) of the second
half (15) of the inlet stage (6).

20. The method according to claim 18 or 19,
characterised in that the step of housing the outer
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half ring (12b) of the second half (15) of the inlet
stage (6) comprises the step of applying a torque to
the reinforcement element (18) to rotate the rein-
forcement element (18) so as to insert the outer half
ring (12b) of the second half (15) of the inlet stage
(6) in the respective second portion (13b) of annular
guide (13) defined in the second half shell (5b).
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