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Movement system (10) for the inspection of a turbine (40) of the type equipped with a shaft (42) having a series of blades, which is
coupled with a shaft (72) of a compressor (70) by means of a loading joint (80), the system (10) comprises a crank rotation
mechanism (20) In turn comprising a reducer group (24) for rotating the shaft (42) of the turbine (40) to allow the inspection of the
series of blades by means of a boroscope, avoiding the necessity of decoupling the turbine (40) from the compressor (70).
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MOVEMENT SYSTEM FOR THE INSPECTION OF A TURBINE

ABSTRACT

- Movement system (10) for the inspection of a turbine (40) of the type equipped with a
shaft (42) having a series of blades, which 1s coupled with a shaft (72) of a compres-
sor (70) by means of a loading joint (80), the system (10) comprises a crank rotation
mechanism (20) in turn comprising a reducer group (24) for rotating the shaft (42) of
the turbine (40) to allow the inspection of the series of blades by means of a boro-

scope, avolding the necessity of decoupling the turbine (40) from the compressor (70).
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MOVEMENT SYSTEM FOR THE INSPECTION OF A TURBINE

The present invention relates to a movement system for the inspection of a turbine, in

particular for a turbine connected to a centrifugal compressor.

During the useful life of a turbine maintenance operations are envisaged which are

necessary for guaranteeing the correct functioning of the turbine itself.

During these periodical operations, controls and inspections are effected and damaged

or worn parts or components are possibly substituted.

The parts of a turbine which are most subject to wear are the turbine blades as they
undergo mechanical stress at a high temperature and are also subject to hot corrosion

due to the hot gases with which the turbine operates.

This consequently creates the necessity of periodical inspections of the turbine blades

to control their integrity and functionality.

During programmed maintenance operations, in order to be able to inspect the blades
of the turbine, it is therefore normally necessary to rotate the blades of the turbine it-

self in particular by rotating the whole turbine rotor.
This is applied especially in the case of a boroscopic inspection.

In order to effect this type of inspection, the turbine must first be decoupled from a

centrifugal compressor connected thereto.

In other words, a loading joint 1s disassembled, which connects the shaft of the turbine

to the shaft of the centrifugal compressor connected thereto.

This operation 1s extremely difficult and also requires specialized labour to avoid
damaging a conical coupling situated in particular on the shaft of the centrifugal com-

pressor.
The turbine 1s then opened and the blades are inspected by means of a boroscope.

As a result of the reduced visibility, 1t 1s also necessary to rotate the shaft of the tur-
bine to be able to inspect all of its blades.
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The shaft of the low pressure turbine is then rotated manually by acting on the portion

of the turbine shaft which has been decoupled at the loading joint.
The reason for this is that the shaft of the turbine is not normally very accessible.

Another disadvantage is that a total of two or three days are necessary for dismantling

the turbine, inspecting the blades of the turbine and assembling and reactivating it

again.

It is consequently evident that the stoppage time of the turbine represents a consider-

able cost as it reduces the productivity of the turbine itself.

[n addition to this cost, there is the cost of labour and the machines necessary for de-
coupling the turbine from the compressor, inspecting the turbine blades and reassem-

bling the turbine and the compressor.

An objective of the present invention is to provide a movement system for the inspec-

tion of a turbine which allows an easy and rapid inspection of the turbine blades.

A further objective is to provide a movement system for the inspection of a turbine

which reduces the times and costs for inspecting the turbine.

Another objective is to provide a movement system for the inspection of a turbine

which avoids the necessity of having to decouple the shaft of the turbine from that of

the compressor connected thereto.

A further objective is to provide a movement system for the inspection of a turbine

which can be easily applied to existing turbines.

These objectives according one embodiment of the present invention may be achieved
by providing a movement system for the inspection of a turbine ot the type equipped
with a first shaft having a series of blades, which 1s coupled with a second shatt ot a
compressor with a loading joint. The movement system includes a crank rotation
mechanism in turn having a reducer group for rotating the first shaft of the turbine.

The crank rotation mechanism is configured to effect the inspection of the series of
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blades with a boroscope, thus avoiding the necessity of decoupling the turbine from

the compressor.

In another embodiment of the invention a third shaft is equipped with a gear made 1n-
tegral with the same, which is connected between the reducer group and the second
shaft to allow the activation of the second shaft of the compressor from its outside.
The gear is suitable for being coupled with a gear fitted onto the second shaft of the
compressor in order to rotate the second shaft of the compressor and to consequently

rotate first shaft of the turbine.

In another embodiment of the invention there is provided a supporting element 1n
which the third shaft of the crank rotation mechanism may be partially inserted and
hinged. The supporting element may be a tubular element equipped with a series of

housings for a corresponding series of supporting bearings for the third shatt.

In an alternative embodiment of the invention the crank rotation mechanism may 1in-
clude a crank. The crank may be connected to the reducer group which in turn 1s con-
nected to the third shaft. A motor may be associated with the crank for semi-

automatically activating the crank rotation mechanism.

In a further embodiment of the invention there is provided a compressor and turbine
unit coupled by a loading joint. The unit is equipped with a movement system for the
inspection of a turbine of the type equipped with a first shaft having a series of blades,
which is coupled with a second shaft of a compressor by a loading joint. The move-
ment system includes a crank rotation mechanism having a reducer group for rotating
the first shaft of turbine. The crank rotation mechanism is configured to effect the in-
spection of the series of blades with a boroscope, thus avoiding the necessity of de-
coupling the turbine from the compressor. The compressor may include an opening

for the insertion of the system, which can be reclosed by a closing element.

The characteristics and advantages of an inspection system for a turbine according to
the present invention will appear more evident from the following illustrative and

non-limiting description, referring to the enclosed schematic drawings, in which:

2a
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figure 1 1s an exploded partially sectional raised schematic side view of a preferred
embodiment of a movement system for the inspection of a turbine according to the

present invention;

figure 2 1s a partially sectional raised side view of a detail of figure 1;
figure 3 1s a raised front view of the detail of figure 2;

figure 4 shows a detail of figure 1 1n a raised front view.

With reference to the figures, these show a movement system 10 for the inspection of
a turbine 40 of the type equipped with a shaft 42 having a series of blades, i.e. a rotor,
which 1s coupled to a shaft 72 or in any case to a rotor of a compressor 70 by means

of a loading joint 80, schematically shown 1n figure 1.

Said movement system 10 comprises a crank rotation mechanism 20 which in turn
comprises a reducer group 24 for rotating, in particular manually, said shaft 42 of said
turbine 40 to allow the inspection of said series of blades by means of a boroscope,
this at the same time avoiding the necessity of decoupling said turbine 40 from said
compressor 70, 1.e. avoiding the ‘necessity of decoupling said shaft 42 from said tur-

bine 40 from said shatt 72 ot said compressor 70.

This occurs also because said reducer group 24 considerably reduces the force neces-

sary for rotating said shaft 42 of said turbine 40.

In other words, the movement system 10 of the present invention allows the rotation
of the whole rotor of the compressor 70 and the whole rotor of the turbine 40 with a
simple rotating movement conferred to the shaft 72 of the compressor 70 by means of

the crank rotation mechanism 20.

In this way, by transmitting the motion of the crank 22 by means of the reducer 24 to
the shaft 42 of the turbine 40 with which said reducer 1s associated, 1t 1s possible to in-
spect all the blades of the turbine itselt thus avoiding the necessity of dismantling or

decoupling the turbine 40 from the compressor 70.

Said system 10 preferably comprises a shaft 26 equipped with a gear 28 integral
therewith, which is suitable for being coupled with a gear 74 integral with the shaft 72

or the rotor with which said compressor 70 1s equipped.
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This allows a rotating movement to be transmitted to said shaft 72 or rotor of said

compressor 70, thus rotating said shaft 42 or rotor of said turbine 40.

In this way, by transmitting a rotating movement to said shaft 26 1t 1s possible to ro-
tate the shaft 72 or rotor of the compressor 70 and consequently also the shaft 42 or

rotor of the turbine 40 connected to the shaft 72 or rotor itself.

Said shaft 26 1s connected between said reducer group 24 and said shaft 72 or rotor to
allow the activation of said shaft 72 or rotor of said compressor 70 from its outside,
1.€. 1t serves to transmit a rotating movement from the outside to said shaft 72 or rotor

of said compressor 70.
In other words, said shaft 26 can be partially inserted inside said compressor 70.

Said system 10 preferably comprises a supporting element 27 in which said shaft 26
of said crank rotation mechanism 20 is partially inserted and hinged.

Said supporting element 27 1s preferably a tubular element equipped with a series of
housings 29 for a corresponding series of supporting bearings 32 for said shaft 26.

Said crank rotation mechanism 20 preferably comprises a crank 22.

Said crank 22 1s connected to said reducer group 24 which in turn is connected to said
shaft 26.

Said movement system 10 preferably comprises motor means, not shown in the fig-
ures, associated with said crank 22 for semi-automatically activating said crank rota-

tton mechanism 20.

The movement system 10 can be assembled on the compressor 70 by simply remov-
ing the closing element 50 of the compressor 70 1tself, which covers an opening 73 for
sald system 10, and inserting the system 10 inside said opening 73 and subsequently
fixing the system 10 to the fixed structure of the compressor 70 by fixing means with

which said movement system 10 is preferably equipped.

Said fixing means preferably comprise a series of screws 55 or fixing elements of this
or another type suitable for allowing said system 10 to be fixed to the fixed structure

of said compressor 70.



CA 02554956 2006-08-01

180639 (72NP)

Furthermore, 1n order to facilitate the assembly of the system 10, it 1s possible to in-
sert a door 78 1n the fixed structure of said compressor 70 1n a side portion with re-
spect to said opening 73 1n order to check whether the gear 28 1s correctly engaged

with the gear 74 of the compressor 70.

According to a further aspect of the present invention, a compressor 70 is provided
together with a turbine 40 coupled by means of a loading joint 80 equipped with a
system 10 of the type previously described for the movement and inspection of the
turbine 1tself 40.

Said compressor 70, moreover, 1s preferably equipped with an opening 73 for the in-

sertion of said system 10, which can be reclosed by means of a closing element 50.

Said opening 73 i1s situated close to an end of said shaft 72 of said compressor, and in

particular close to a portion containing said gear 74 for a lubricating pump.

In particular said compressor 70 comprises a door 78 situated to the side of said
opening 73 to assure that said gear 28 1s correctly engaged with said gear 74 of said

compressor 70 during the assembly of said movement system 10 on said compressor
70.

A movement system for the inspection of a turbine connected to a compressor advan-
tageously allows the movement of the rotor of the compressor and consequently also
of the turbine rotor itself, allowing the inspection of the turbine rotor and at the same

time preventing the decoupling of the turbine from the rotor.

It can thus be seen that a movement system for the inspection of a turbine according

to the present invention achieves the objectives specified above.

The movement system for the inspection of a turbine according to the present inven-
tion thus conceived can undergo numerous modifications and variations, all included

in the same inventive concept.

Furthermore, 1n practice, the materials used as also the dimensions and components

can vary according to technical demands.
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WHAT IS CLAIMED IS:

1. A movement system for the inspection of a turbine of the type
equipped with a turbine shaft having a series of blades, which is coupled with a shaft
of a compressor with a loading joint, the movement system comprising a crank
rotation mechanism in turn comprising a reducer group for rotating said first shaft of
said turbine, the crank rotation mechanism being configured to effect the inspection of
said series of blades with a boroscope, thus avoiding the necessity of decoupling said
turbine from said compressor; and

a system shaft equipped with a gear made integral with the system shatft,
which is connected between said reducer group and said compressor shaft to allow the
activation of the shaft of the compressor from its outside, said gear being suitable tor

being coupled with a gear fitted onto said shaft of said compressor in order to rotate

said shaft of said turbine.

2. The system according to claim 1, further comprising a supporting

element in which said system shaft of said crank rotation mechanism is partially

inserted and hinged.

3. The system according to claim 2, wherein said supporting element 1s
a tubular element equipped with a series of housings for a corresponding series of

supporting bearings for said system shaft.

4. The system according to claim 1, wherein said crank rotation

mechanism comprises a crank.

5. The system according to claim 4, wherein said crank is connected to

said reducer group which in turn is connected to said system shatt.

6. The system according to claim 1, further comprising a motor

associated with said crank for semi-automatically activating said crank rotation

mechanism.
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7. The system according to claim 1, wherein said compressor

comprises an opening for the insertion of said system, which can be reclosed by a

closing element.
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