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(57) Installation apparatuses for installing load-cou-

plings in turbine systems are disclosed. The installation
apparatuses may include a plurality of rails extending
axially through a portion of a diffuser of the turbine sys-
tem. Each of the plurality of rails may include a first distal
end positioned within and releasably coupled to the dif-
fuser, and a second distal end positioned opposite the
first distal end. The installation apparatuses may also
include at least one trolley positioned on the plurality of
rails. The trolley(s) may include a plurality of wheel hous-
ings. Each wheel housing may include atleast one wheel
slidably engaging a corresponding rail of the plurality of
rails. The trolley(s) of the installation apparatuses may
also include a cradle component positioned within each
of the plurality of wheel housings. The cradle component
may receive the load-coupling of the turbine system. A
corresponding method of installing a load-coupling in a
turbine system using such an installation apparatus is
also provided.
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Description
BACKGROUND OF THE INVENTION

[0001] The disclosure relates generally to installation
apparatuses for turbine systems, and more particularly,
to installation apparatuses for load-couplings of turbine
systems, and methods of installing load-couplings within
turbine systems using installation apparatuses.

[0002] In conventional turbine systems exhaust hous-
ings, frames or diffusers are typically attached or coupled
to an outlet of a turbine component. These diffusers are
attached to the turbine component to safely direct gases
passing through and/or from the turbine component into
the environment surrounding the turbine system, or al-
ternatively, to direct the gases to another component that
may utilize the gases for additional processes (e.g., a
heat recovery steam generator). In some examples, the
diffusers are positioned directly adjacent to, and down-
stream from generators of the turbine system. The clear-
ance between the diffusers and generators of the turbine
system may be minimal (e.g., 2-3 meters) to improve
efficiency of the turbine system and/or to reduce the risk
of undesirable exposure and/or undesirable operation of
a load-coupling section of the rotor that may couple a
turbine section of the rotor with the generator section of
the rotor.

[0003] Because of the minimal clearance between the
diffuser and the generator, it is difficult and/or time con-
suming to replace the load-coupling of the turbine sys-
tem. For example, one conventional process of replacing
the load-coupling includes removing/disassembling the
diffuser and/or generator of the turbine system to provide
access to the load-coupling. This conventional process
is labor intensive, requires the removal/disassembling of
large components (e.g., diffuserformed as single, unitary
component) and/or a large number of components, and
requires the turbine system to be non-operational for an
extend period of time.

[0004] Inanothernon-limiting example, a craneisused
to both remove, support, and install the load-couplings
with the turbine system. In this non-limiting example, the
crane is positioned above the diffuser and generator and
the load-coupling is rotated to be substantially vertical
and then lowered into the space or clearance between
the diffuser and the generator. The load-coupling may
then be rotated to be substantially horizontal and simul-
taneously positioned or inserted into the diffuser on the
side adjacent the generator to be coupled to the turbine
section of the rotor with the generator section of the rotor,
respectively. However, this conventional process is also
time consuming, and increases the risk of the load-cou-
pling, the diffuser, and/or the generator from being dam-
aged if the load-coupling is not perfectly passed or
threaded through the minimal clearance between the dif-
fuser and the generator. Additionally, because of the min-
imal or small clearance between the diffuser and the gen-
erator, this conventional process for installing the load-
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coupling may only work when the load-coupling includes
alength that is smaller than a predetermined length. That
is, in some instances the load-coupling for the turbine
system may be too long to install using the crane because
there may not be enough space or clearance between
the diffuser and the generator to allow the load-coupling
to rotate to be substantially horizontal before being cou-
pled to the turbine section and generator section of the
rotor.

BRIEF DESCRIPTION OF THE INVENTION

[0005] A first aspect of the disclosure provides an in-
stallation apparatus for a load-coupling of a turbine sys-
tem. The installation apparatus includes: a plurality of
rails extending axially through a portion of a diffuser of
the turbine system, each of the plurality of rails including:
afirst distal end positioned within and releasably coupled
to the diffuser; and a second distal end positioned oppo-
site the first distal end; and at least one trolley positioned
on the plurality of rails, the at least one trolley including:
a plurality of wheel housings, each wheel housing includ-
ing atleast one wheel slidably engaging a corresponding
rail of the plurality of rails; and a cradle component posi-
tioned partially within each of the plurality of wheel hous-
ings, the cradle component for receiving the load-cou-
pling of the turbine system.

[0006] A second aspect of the disclosure provides a
method of installing a load-coupling in a turbine system
using an installation apparatus. The method includes:
positioning the installation apparatus at least partially
within a diffuser of the turbine system, the installation
apparatus including: a plurality of rails releasably coupled
to and extending axially through a portion of the diffuser,
toward a generator of the turbine system; and at least
one trolley positioned on the plurality of rails, the at least
one trolley including: a plurality of wheel housings, each
wheel housing including at least one wheel slidably en-
gaging a corresponding rail of the plurality of rails; and a
cradle component positioned partially within each of the
plurality of wheel housings; positioning the load-coupling
of the turbine system on the cradle component of the at
least one trolley of the installation apparatus by moving
the load-coupling through the diffuser adjacent a turbine
of the turbine system using the at least one trolley of the
installation apparatus; and coupling the load-coupling of
the turbine system to at least one of: a turbine section of
a rotor of the turbine system, or a generator section of
the rotor of the turbine system.

[0007] The illustrative aspects of the present disclo-
sure are designed to solve the problems herein described
and/or other problems not discussed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other features of this disclosure will
be more readily understood from the following detailed
description of the various aspects of the disclosure taken
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in conjunction with the accompanying drawings that de-
pict various embodiments of the disclosure, in which:

FIG. 1 shows a schematic diagram of a turbine sys-
tem, according to embodiments of the disclosure.
FIG. 2A shows an exploded, perspective view of an
installation apparatus including a platform portion
and trolleys, according to embodiments of the dis-
closure.

FIG. 2B shows an enlarged view of an adjustable
component of the platform portion of the installation
apparatus of FIG. 2A, according to embodiments of
the disclosure.

FIG. 3 shows an exploded, perspective view of a
trolley of the installation apparatus of FIG. 2A, ac-
cording to embodiments of the disclosure.

FIG. 4 shows a perspective view of the installation
apparatus of FIG. 2A positioned within a diffuser of
a gas turbine system, according to embodiments of
the disclosure.

FIG. 5 shows a magnified, perspective view of a por-
tion of the installation apparatus and diffuser of FIG.
4, according to embodiments of the disclosure.
FIG. 6 shows a perspective view of an installation
apparatus including a platform portion and a trolley,
according to additional embodiments of the disclo-
sure.

FIG. 7 shows an exploded, perspective view of the
trolley of the installation apparatus of FIG. 6, accord-
ing to embodiments of the disclosure.

FIG. 8 shows an assembled, perspective view of the
trolley shown in FIG. 7, according to embodiments
of the disclosure.

FIG. 9 shows an exploded, perspective view of a
trolley of an installation apparatus, according to fur-
ther embodiments of the disclosure.

FIG. 10 shows a flow chart of an example process
for installing a load-coupling in a turbine system us-
ing an installation apparatus, according to embodi-
ments of the disclosure.

FIGs. 11-14 show a side view of a portion of a turbine
component, a diffuser, and a load-coupling of a tur-
bine system undergoing an installation process us-
ing an installation apparatus, according to embodi-
ments of the disclosure.

[0009] It is noted that the drawings of the disclosure
are not to scale. The drawings are intended to depict only
typical aspects of the disclosure, and therefore should
not be considered as limiting the scope of the disclosure.
In the drawings, like numbering represents like elements
between the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0010] As an initial matter, in order to clearly describe
the current disclosure it will become necessary to select
certain terminology when referring to and describing rel-
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evant machine components within the disclosure. When
doing this, if possible, common industry terminology will
be used and employed in a manner consistent with its
accepted meaning. Unless otherwise stated, such termi-
nology should be given a broad interpretation consistent
with the context of the present application and the scope
of the appended claims. Those of ordinary skill in the art
will appreciate that often a particular component may be
referred to using several different or overlapping terms.
What may be described herein as being a single part may
include and be referenced in another context as consist-
ing of multiple components. Alternatively, what may be
described herein as including multiple components may
be referred to elsewhere as a single part.

[0011] In addition, several descriptive terms may be
usedregularly herein, and itshould prove helpfulto define
these terms at the onset of this section. These terms and
their definitions, unless stated otherwise, are as follows.
As used herein, "downstream" and "upstream" are terms
that indicate a direction relative to the flow of a fluid, such
as the working fluid through the turbine engine or, for
example, the flow of air through the combustor or coolant
through one of the turbine’s component systems. The
term "downstream" corresponds to the direction of flow
of the fluid, and the term "upstream" refers to the direction
opposite to the flow. The terms "forward" and "aft," with-
out any further specificity, refer to directions, with "for-
ward" referring to the front or compressor end of the en-
gine, and "aft" referring to the rearward or turbine end of
the engine. Additionally, the terms "leading" and "trailing"
may be used and/or understood as being similar in de-
scription as the terms "forward" and "aft," respectively. It
is often required to describe parts that are at differing
radial, axial and/or circumferential positions. The "A" axis
represents an axial orientation. As used herein, the terms
"axial" and/or "axially" refer to the relative position/direc-
tion of objects along axis A, which is substantially parallel
with the axis of rotation of the turbine system (in partic-
ular, the rotor). As further used herein, the terms "radial"
and/or "radially" refer to the relative position/direction of
objects along an axis "R" (see, FIG. 1), which is substan-
tially perpendicular with axis A and intersects axis A at
only one location. Finally, the term "circumferential” re-
fers to movement or position around axis A (e.g., axis
"C").

[0012] The following disclosure relates generally to in-
stallation apparatuses for turbine systems, and more par-
ticularly, to installation apparatuses for load-couplings of
turbine systems, and methods of installing load-cou-
plings within turbine systems using installation appara-
tuses.

[0013] These and other embodiments are discussed
below with reference to FIGs. 1-14. However, those
skilled in the art will readily appreciate that the detailed
description given herein with respect to these Figures is
for explanatory purposes only and should not be con-
strued as limiting.

[0014] FIG. 1 shows a schematic view of gas turbine
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system 10 as may be used herein. Gas turbine system
10 may include a compressor 12. Compressor 12 com-
presses an incoming flow of air 18. Compressor 12 de-
livers a flow of compressed air 20 to a combustor 22.
Combustor 22 mixes the flow of compressed air 20 with
a pressurized flow of fuel 24 and ignites the mixture to
create a flow of combustion gases 26. Although only a
single combustor 22 is shown, gas turbine system 10
may include any number of combustors 22. The flow of
combustion gases 26 is in turn delivered to a turbine 28,
which typically includes a plurality of turbine blades or
buckets and stator vanes. The flow of combustion gases
26 drives turbine 28 to produce mechanical work. The
mechanical work produced in turbine 28 drives compres-
sor 12 via a rotor 30 extending through turbine 28, and
may be used to drive an external load, such as an elec-
trical generator 32 (hereafter, "generator 32" and/or the
like. Rotor 30 may be segmented and/or may include
distinct, coupled portions to form a unitary shaft for gas
turbine system 10. For example, rotor 30 may include a
turbine portion 34 included within turbine 28, and a load-
coupling 36 coupling turbine portion 34 of rotor 30 and a
generator portion 38 of rotor 30 included within generator
32 of gas turbine system 10. As a result of coupling tur-
bine portion 34 and generator portion 38, load-coupling
36 may also translate the rotate of turbine portion 34 to
generator portion 38 drive generator 32 and/or drive the
external load.

[0015] Gas turbine system 10 may also include a dif-
fuser 40. As shown in FIG. 1, diffuser 40 may be posi-
tioned adjacent turbine 28 of gas turbine system 10. More
specifically, diffuser 40 may be positioned adjacent to
turbine 28 and may be positioned substantially down-
stream of turbine 28 and/or the flow of combustion gases
26 flowing from combustor 22 to turbine 28. As discussed
herein, a portion (e.g., outer casing) of diffuser 40 may
be coupled directly to an enclosure, shell or casing 42
(hereafter, "casing 42") of turbine 28. In the non-limiting
example shown in FIG. 1, load-coupling 36 may be at
least partially positioned within and/or extend axially
through diffuser 40.

[0016] Subsequent to combustion gases 26 flowing
through and driving turbine 28, combustion gases 26 may
be exhausted, flow-through and/or discharged through
diffuser 40 in a flow direction (D). In the non-limiting ex-
ample shown in FIG. 1, combustion gases 26 may flow
through diffuser 40 in the flow direction (D) and may be
discharged from gas turbine system 10 (e.g., to the at-
mosphere). In another non-limiting example where gas
turbine system 10 is part of a combined cycle power plant
(e.g., including gas turbine system and a steam turbine
system), combustion gases 26 may discharge from dif-
fuser 40, and may flow in the flow direction (D) into a heat
recovery steam generator of the combined cycle power
plant.

[0017] FIG. 2A shows an exploded, perspective view
of a non-limiting example of an installation apparatus
100. Installation apparatus 100 may be utilized by a tur-
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bine system (e.g., gas turbine system 10) for installing
portions of a rotor. For example, and with continued ref-
erence to FIG. 1, installation apparatus 100 may be uti-
lized to install of load-coupling 36 within gas turbine sys-
tem 10. As discussed herein, installation apparatus 100
may aid in the installation of portions of a rotor, such as
load-coupling 36, within gas turbine system 10 where
there is minimal space and/or clearance (e.g., approxi-
mately 2 meters to approximately 3 meters) between dif-
fuser 40 and generator 32.

[0018] AsshowninFIG. 2A, installation apparatus 100
may include a platform portion 102 and atleast one trolley
104 positioned on platform portion 102. Platform portion
102 may include a plurality of rails 106. In the non-limiting
example shown in FIG. 2A, each rail 106 may be a solid,
single body component. In other non-limiting examples
discussed herein (see, FIG. 6), each rail 106 may be
formed from distinct portions that may be joined and/or
coupled prior to utilizing installation apparatus 100. The
plurality of rails 106 may be formed from any suitable
material that may be substantially rigid and capable of
withstanding the weight of load-coupling 36 of gas turbine
system 10 during the installation process discussed here-
in. For example, each of the plurality of rails of installation
apparatus 100 may be formed from material including,
but not limited to, metal, metal alloys, polymers, or wood.
As discussed herein (see, FIGs. 4 and 5), the plurality of
rails 106 of installation apparatus 100 may be directly
coupled to diffuser 40 and may extend axially through a
portion of diffuser 40 when being utilized within gas tur-
bine system 10 to aid in the installation of load-coupling
36.

[0019] Each of the plurality of rails 106 may include
two distal ends 108, 110. Specifically, each rail 106 of
installation apparatus 100 may include a first distal end
108, and a second distal end 110 formed opposite first
distal end 108. As discussed herein (see, FIGs. 4 and
5), firstdistal end 108 may be positioned within, surround-
ed by, and/or coupled directly to diffuser 40 of gas turbine
system 10 when installation apparatus 100 is utilized to
install load-coupling 36 within gas turbine system 10. To
aid in coupling each rail 106 of installation apparatus 100
to diffuser 40, first distal end 108 of rail 106 may include
a coupling plate 112. That is, each rail 106 may include
coupling plate 112 formed atfirst distal end 108 to directly
couple each rail 106 to diffuser 40. In a non-limiting ex-
ample, coupling plate 112 may be formed as a distinct
component from rail 106, and may be coupled or affixed
to first distal end 108 of rail 106 using any suitable joining
or coupling technique. For example, coupling plate 112
may be releasably fastened (e.g., bolted, screwed), or
alternatively, may be welded or brazed directly to first
distalend 108 of rail 106. In another non-limiting example
(not shown), coupling plate 112 may be formed integral
with rail 106 and/or first distal end 108 of rail 106. Similar
to rail 106, coupling plate 112 may be formed from any
suitable material that may be substantially rigid, maintain
a coupling with diffuser 40 of gas turbine system 10, and



7 EP 3 477 066 A1 8

capable of withstanding the weight of load-coupling 36
experienced by rail 106 during the installation process
discussed herein. For example, each of the plurality of
rails of installation apparatus 100 may be formed from
material including, but not limited to, metal, metal alloys,
polymers, or ceramics. In the non-limiting examples, cou-
pling plate 112 may be formed from a material that is the
same or distinct from the material forming rails 106.
[0020] In the non-limiting examples where coupling
plate 112 is coupled or affixed to first distal end 108 of
each rail 106, each rail 106 of installation apparatus 100
may utilize a plurality of interchangeable coupling plates
112 to couple rail 106 of installation apparatus 100 to
distinct diffusers in distinct turbine systems. That is, var-
ious, distinct coupling plates 112 may be interchangeably
coupled or affixed to first distal end 108 of rail 106 to
allow installation apparatus 100 to be easily coupled to
distinct diffusers and/or utilized by various distinct, tur-
bine systems for installing load-couplings. As discussed
herein (see, FIG. 6), each of the plurality of coupling
plates 112 may include a geometry corresponding to a
distinct diffuser of a distinct turbine system.

[0021] As shown in FIG. 2A, each rail 106 may also
include a track 118. Specifically, track 118 may be posi-
tioned on a top surface 120 of each rail 106 of platform
portion 102. Track 118 may be releasably coupled to,
affixed to, or formed integral with top surface 120 of each
rail 106. In the non-limiting examples where track 118 is
releasably coupled or affixed to top surface 120, rails 106
may be configured to receive a plurality of distinct tracks
118 including different lengths and/or structures or con-
figurations. The differentlengths may depend on a variety
of characteristics of installation apparatus 100 and/or gas
turbine system 10 including, but not limited to, the con-
figuration of trolley(s) 104, the size of trolley(s) 104, the
length of rails 106, the length/size of load-coupling 36,
the distance between diffuser 40 and generator 32, and
so on. Additionally track 118 may extend over at least a
portion of the length of rail 106. In the non-limiting exam-
ple shown, track 118 may extend between first distal end
108 and second distal end 110, respectively, of rail 106.
As discussed herein, track 118 positioned on top surface
120 of each rail 106 may receive, contact, and guide the
axial movement of trolley(s) 104 during the installation
process of load-coupling 36. Track 118 may be formed
from any suitable rigid material including, but not limited
to, metal, metal alloys, polymer, ceramic and the like.
[0022] Platform portion 102 of installation apparatus
100 may also include a plurality of supports 122. The
plurality of supports 122 of installation apparatus 100
may extend radially below the plurality of rails 106. More
specifically, and as shown in FIG. 2A, the plurality of sup-
ports may be positioned substantially perpendicular to,
extend radially from, and/or substantially below the plu-
rality of rails 106 of platform portion 102 of installation
apparatus 100. Each of the plurality of supports 122 may
be releasably coupled to a corresponding rail 106 of the
plurality of rails. That is, a single support 122 may be
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releasably coupled to and may substantially support
and/or stabilize a single, corresponding rail 106 of instal-
lation apparatus 100 during the installation process dis-
cussed herein. In the non-limiting example, a first end
124 of each support 122 may be releasably coupled to
second distal end 110 of corresponding rail 106 using
any suitable coupling technique including, but not limited
to, fasteners, latches, clamps, ties, pins, and the like. In
the non-limiting example shown in FIG. 2A, and similar
to the plurality of rails 106 discussed herein, each support
122 may be a solid, single body component. In other non-
limiting examples discussed herein (see, FIG. 6), each
support 122 may be formed from distinct portions that
may be joined and/or coupled prior to utilizing installation
apparatus 100. The plurality of supports 122 may be
formed from any suitable material that may be substan-
tially rigid and capable of withstanding the weight of load-
coupling 36 imparted on the plurality of rails 106 during
the installation process discussed herein. For example,
each of the plurality of supports 122 of installation appa-
ratus 100 may be formed from material including, but not
limited to, metal, metal alloys, polymers, or wood.
[0023] Each support 122 of platform portion 102 may
also include an adjustable component 126. As shown in
FIG. 2A, adjustable component 126 may be formed at a
second end 128 of each support 122. That is, adjustable
components 126 may be formed and/or coupled to sec-
ond end 128 of support 122, opposite firstend 124 and/or
second distal end 110 of rails 106. Adjustable component
126 formed on each support 122 to substantially adjust
the height of support 122 and/or level support 122. In
conjunction with adjusting the height and/or leveling sup-
port 122, and as discussed herein, adjustable component
126 may also substantially adjust the height, incline,
and/or level the respective rails 106 of installation appa-
ratus 100 that may be coupled to supports 122. In a non-
limiting example shown in FIG. 2B, each adjustable com-
ponent 126 may include a threaded screw 130 coupled
directly to second end 128 of support 122, and a stabilizer
foot 132 (hereafter, "foot 132"), coupled directly to thread-
ed screw 130. In order to adjust the height and/or level
support 122 of installation apparatus 100, the threaded
screw 130 may be turned within second end 128 of sup-
port 122 to either increase or decrease the length of
threaded screw 130 until foot 132 of adjustable compo-
nent 126 contacts and/or is secured to a surface posi-
tioned below support 122. Although threaded screw 130
and foot 132 are shown, it is understood that adjustable
component 126 may be any suitable component or as-
sembly that may adjust the height of support 122 and/or
level support 122. For example, adjustable component
126 may include a hydraulic/pneumatic/mechanical jack,
hydraulic/pneumatic/mechanical lifts, wedges and the
like.

[0024] Installation apparatus 100 may also include at
least one trolley 104. In the non-limiting example shown
in FIG. 2A, installation apparatus 100 is shown to include
two trolleys 104. However, it is understood that the
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number of trolleys 104 included within installation appa-
ratus 100 is merely illustrative. As such, installation ap-
paratus 100 may include more or less (see, FIG. 6) trol-
leys 104 than the number of trolleys 104 depicted in FIG.
2A. The number of trolleys 104 included within installation
apparatus may be dependent, at least in part on, the con-
figuration of trolley(s) 104, the size of trolley(s) 104, the
length of rails 106, the length/size/weight of load-coupling
36, and so on. As discussed herein, trolley(s) 104 may
be positioned on, may contact, and/or may slidably en-
gage rails 102 when utilizing installation apparatus 100
to install load-coupling 36 within turbine system 10 (see,
FIG. 1).

[0025] Turning to FIG. 3, and with continued reference
to FIG. 2A, an exploded, perspective view of trolley(s)
104 of installation apparatus 100 is shown. Trolley(s) 104
may include a plurality of wheel housing 134. Each wheel
housing 134 of trolley(s) 104 may include at least one
wheel 136. The number of wheel(s) 136 included within
wheel housing 134 of trolley(s) 104 may be dependent
on, for example, the configuration of wheel housing 134,
the size of wheel housing 134, the length of rails 106, the
length/size/weight of load-coupling 36, and the like. Dur-
ing the installation process, the wheel(s) 136 of wheel
housings 134 may slidably engage a corresponding rail
106 of installation apparatus 100. That is, each wheel
136 of wheel housing 134 may substantially contact,
move/roll over, and/or slidably engage a corresponding
rail 106 of installation apparatus 100 as trolley(s) 104,
and more specifically wheel housing 134, moves in an
axial direction on a corresponding rail 106 during the in-
stallation process discussed herein. Although discussed
and shown herein as wheel(s) 136, it is understood that
wheel housing 134 may include any assembly and/or
componentthat may allow wheel housing 134 and/or trol-
ley(s) 104 of installation apparatus to move in an axial
direction on rails 106.

[0026] Additionally, each wheel housing 134 and/or
wheel(s) 136 of wheel housing 134 may contact a re-
spective track 118 formed on rail 106 (see, FIG. 2A) when
performing the installation process discussed herein.
That is, track 118 formed on each rail 106 of platform
portion 102 may substantially receive, contact, brace,
and/or guide each wheel housing 134 and/or wheel(s)
136 of wheel housing 134 when wheel(s) 136 slidably
engage and move in an axial direction over rails 106. In
the non-limiting example shown in FIG. 2A, tracks 118
formed on rails 106 may be positioned between wheel
housings 134 oftrolley 104 to substantially prevent trolley
104 from undesirably shifting in a radial direction and/or
from being removed or falling off of rails 106 during the
installation process.

[0027] Wheel housings 134 of trolley 104 may also in-
clude a recess 138 formed therein. As a shown in FIG.
3, each wheel housing 134 of trolley 104 may include
recess 138 formed on an inner surface 140, such that
the respective recesses 138 of wheel housings 134 may
face one another, be positioned opposite one another,
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and/or may be radially aligned. Recesses 138 of each
wheel housing 134 of trolley 104 may receive a portion
of a cross member 142. Specifically, cross member 142
may include projections 144 that may be positioned with-
in and/or received by a corresponding recess 138 of
wheel housing 134 to substantially fix or couple cross
member 142 to each of wheel housing 134 of trolley 104.
In the non-limiting example shown in FIG. 3, cross mem-
ber 142 may be fixed to wheel housing 134 of trolley 104
using a plurality of fasteners 146 (e.g., screws) that may
pass through apertures 148 formed through wheel hous-
ing 134 and/or recess 138, and fasteners 146 may be
coupled to projection 144 of cross member 142 posi-
tioned within a corresponding recess 138. Fixing cross
member 142 to each of the plurality of wheel housings
134 of trolley 104 may substantially ensure that each
wheel housing 134 moves in an axial direction together
or in sync during the installation process discussed here-
in.

[0028] As shown in FIGs. 2A and 3, trolley 104 may
also include a cradle component 150. Cradle component
150 may be positioned within each of the plurality of
wheel housings 134 of trolley 104. Specifically, a portion
of cradle component 150 may be positioned within each
recess 138 of wheel housings 134 of trolley 104, and
cradle component 150 may be positioned and/or extend
between each wheel housing 134. Additionally as shown
inFIG. 3, cradle component 150 may be positioned above
and/or positioned on cross member 142. That is, cross
member 142 may be positioned below and may substan-
tially support cradle component 150 of trolley 104. Cradle
component 150 may substantially contact, receive, cra-
dle, and/or support load-coupling 36 of turbine system
10 during an installation process discussed herein (see,
FIG. 4). Cradle component 150 may substantially con-
tact, receive, cradle, and/or support load-coupling 36 on
contact surface 152. Contact surface 152 of cradle com-
ponent 150 that may contact, receive, cradle, and/or sup-
port load-coupling 36 may include a curved geometry
154 that may substantially correspond to a curvature of
load-coupling 36 of turbine system 10 (see, FIG. 1). That
is, curved geometry 154 of contact surface 152 may cor-
respond, be similar/equal to, and/or may be substantially
concentric with the curvature of load-coupling 36 to en-
sure that load-coupling 36 is not able to undesirably shift
(e.g., in a radial direction) when positioned within cradle
component 150 during the installation process.

[0029] Cradle component 150 of trolley 104 may be
formed from any suitable material that may be substan-
tially rigid and capable of withstanding the weight of load-
coupling 36 of gas turbine system 10 during the installa-
tion process discussed herein. For example, cradle com-
ponent 150 of trolley 104 of installation apparatus 100
may be formed from material including, but not limited
to, metal, metal alloys, polymers, ceramics, wood, or the
like. Additionally, and as shown in the non-limiting exam-
ple of FIGs. 2A and 3, cradle component 150 may be
formed as a single, unitary component. In other non-lim-
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iting examples discussed herein (see, FIGs. 6-9), cradle
component 150 may be formed from distinct portions that
may be assembled in place (e.g., within diffuser 40) and
may be coupled together before receiving load-coupling
36 during the installation process.

[0030] As discussed herein, curved geometry 154 of
contact surface 152 of cradle component 150 may cor-
respond to a curvature of load-coupling 36. In a non-
limiting example, a plurality of cradle components 150
may be created and/or manufactured to receive distinct
load-couplings 36 for various turbine systems 10 (e.g.,
see, FIG. 1). Each of the plurality of cradle components
150 may include contact surface 152 having a distinct or
unique curved geometry 154 that may corresponding to
a curvature of a distinct load-coupling 36. In this non-
limiting example, each of the plurality of cradle compo-
nents 150 including distinct or unique curved geometries
154 may be interchangeably received, positioned within
and/or coupled to each of the plurality of wheel housings
134 of trolley(s) 104. That is, the plurality of wheel hous-
ings 134 of a single trolley 104 for installation apparatus
100 may be configured to receive a plurality of cradle
components 150, each including distinct or unique
curved geometries 154 for contact surfaces 152.
[0031] Trolley(s) 104 of installation apparatus 100 may
also include a plurality of displacement components con-
figured to adjust the position of cradle component 150
within trolley 104. For example, at least one wheel hous-
ing 134 of trolley 104 may include a displacement com-
ponent 156. As shownin FIG. 3, each wheel housing 134
of trolley 104 may include displacement component 156
positioned within an aperture 158 formed through recess
138 of wheel housing 134, and displacement component
156 may extend partially into recess 138. Displacement
component 156 may also be positioned adjacent to and
may substantially contact a side surface 160 of cradle
component 150. Displacement components 156 may
contact side surface 160 of cradle component 150 to ad-
just the position of cradle component 150 between the
plurality of wheel housings 134 of trolley 104. That is,
displacement components 156 may contact side surface
160 of cradle component 150 to adjust and/or shift the
radial position of cradle component 150 between the plu-
rality of wheel housings 134, and/or to move cradle com-
ponent 150 over cross member 142.

[0032] In the non-limiting example shown in FIG. 3,
displacement components 156 may be configured as
threaded bolts that may be turned within aperture 158
formed through wheel housing 134 to either increase or
decrease the length of the portion of displacement com-
ponent 156 extendingintorecess 138 and contacting cra-
dle component 150. Increasing and/or decreasing the
length of the portion of displacement component 156 ex-
tending into recess 138, and contacting cradle compo-
nent 150 may adjust, shift, move, and/or change the ra-
dial position of cradle component 150 between wheel
housings 134 and/or over cross member 142. Addition-
ally by contacting side surface 160 of cradle component
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150, displacement components 156 may also apply op-
posite forces on cradle component 150 to maintain and/or
secure cradle component 150 within wheel housings 134
of trolley 104. Although discussed herein as a threaded
bolt, it is understood that displacement components 156
may be any component, assembly, and/or part that may
be configured to adjust the position of cradle component
150 of trolley 104. For example, displacement compo-
nents 156 may be hydraulic/pneumatic/mechanical
jacks, pre-sized inserts or wedges, pins (e.g., clevis pin),
and the like.

[0033] Additionally, trolley 104 may also include at
least one other, distinct displacement component 162.
As shownin FIG. 3, cross member 142 of trolley 104 may
include displacement component 162 positioned within
cross member 142. More specifically, displacement com-
ponent 162 may be positioned within and/or through an
aperture 164 formed through cross member 142, and
displacement component 162 may extend partially above
cross member 142 toward cradle component 150. Dis-
placement component 162 may also be positioned adja-
cent to and may substantially contact a bottom surface
166 of cradle component 150. Displacement compo-
nents 162 extending through cross member 142 may
contact bottom surface 166 of cradle component 150 to
adjust the position and/or height of cradle component
150. That is, displacement components 162 may contact
bottom surface 166 of cradle component 150 to adjust
the distance or separation between cradle component
150 and cross member 142, and to substantially raise or
lower cradle component 150 from cross member 142
and/or rails 106 of installation apparatus 100.

[0034] In the non-limiting example shown in FIG. 3,
and similar to displacement components 156 of wheel
housing 134, displacement components 162 may be con-
figured as threaded bolts. The threaded bolts forming
displacement components 162 may be turned within ap-
erture 164 formed through cross member 142 to either
increase or decrease the length of the portion of displace-
ment component 162 extending above cross member
142 and contacting bottom surface 166 of cradle com-
ponent 150. Increasing and/or decreasing the length of
the portion of displacement component 162 extending
above cross member 142, and contacting cradle compo-
nent 150 may adjust the distance or separation between
cradle component 150 and cross member 142, and/or
may raise, lift, and/or change the height of cradle com-
ponent 150. Although discussed herein as a threaded
bolt, it is understood that displacement components 162
may be any component, assembly, and/or part that may
be configured to adjust the position or height of cradle
component 150 of trolley 104. For example, displace-
ment components 162 may be hydraulic/pneumatic/me-
chanical jacks, pre-sized inserts or wedges, pins, and
the like.

[0035] FIG. 4 shows a perspective view of installation
apparatus 100 of FIGs. 2A and 3, and a portion of diffuser
40 of gas turbine system 10 of FIG. 1. Specifically, FIG.
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4 shows installation apparatus 100 positioned at least
partially within and/or coupled to diffuser 40 of gas turbine
system 10. It is understood that similarly numbered
and/or named components may function in a substan-
tially similar fashion. Redundant explanation of these
components has been omitted for clarity.

[0036] As shown in FIG. 4, and as discussed herein,
when installation apparatus 100 is positioned within
and/or coupled to diffuser 40 and rails 106 of platform
portion 102 of installation apparatus 100 may extend ax-
ially through a portion of diffuser 40 of turbine system 10.
Specifically, rails 106 of installation apparatus 100 may
extend axially through flow path opening 44 (hereatfter,
"opening 44") of diffuser 40 from adjacent turbine 28 (see,
FIG. 1) toward generator 32. Additionally as discussed
herein, a portion of rails 106 of installation apparatus 100
may be positioned within diffuser 40. As shown in FIG.
4, first distal end 108 (e.g., shown in phantom) of each
rail 106 may be positioned within and/or may be substan-
tially surrounded by diffuser 40. Additional portions of
rails 106 of installation apparatus 100 may also extend
outside of diffuser 40. For example, second distal end
110 of rails 106 of installation apparatus 100 may extend
outside of, be positioned out of and/or may not be sur-
rounded by diffuser 40. Second distal end 110 of rails
106 may also be positioned between diffuser 40 and gen-
erator 32 of turbine system 10 (see, FIG. 1).

[0037] As aresult of second distal end 110 of rails 106
being positioned outside of diffuser 40, the plurality of
supports 122 coupled to second distal end 110 may also
be positioned outside of diffuser 40, and/or between dif-
fuser 40 and generator 32 of turbine system 10. Further-
more, and as shown in FIG. 4, adjustable components
126 coupled to supports 122 may also be positioned be-
tween diffuser 40 and generator 32, and may contact
and/or rest on a surface 46 to substantially support or
substantially stabilize the plurality of supports 122 of in-
stallation apparatus 100. As discussed herein, the height
of adjustable component 126 may be adjusted (e.g.,
lengthening threaded screw 130 - FIG. 2AB) to adjust
the height and/or leveling support 122, as well as, to ad-
just the height, incline, and/or level the respective rails
106 of installation apparatus 100 that may be coupled to
supports 122. During the installation process discussed
herein, it may be desirable to adjust the incline of respec-
tive rails 106 of installation apparatus 100 using adjust-
able component 126 to be substantially level and/or in
axial alignment with opening 44 of diffuser 40, or alter-
natively, to be at a slight incline where first distal end 108
of rails 106 are positioned radially above second distal
end 110.

[0038] Briefly turning to FIG. 5, and with continued ref-
erence to FIG. 4, rail 106 may be coupled directly to dif-
fuser 40. Specifically, and as shown in FIG. 5, coupling
plate 112 formed or positioned at first distal end 108 of
each rail 106 may be coupled directly to a portion 48 of
diffuser 40 to couple and/or secure rails 106 of installation
apparatus 100 to and/or within diffuser 40. In the non-
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limiting example shown, coupling plate 112 may be di-
rectly and releasably coupled to portion 48 of diffuser 40
using fasteners (e.g., screws, bolts, rivets, and the like)
to perform the installation process using installation ap-
paratus 100. In another non-limiting example, coupling
plate 112 may be fixed to portion 48 of diffuser 40 using
a substantially permanent fixing technique (e.g., welding,
brazing, melting, and so on) to secure rails 106 of instal-
lation apparatus 100 to diffuser 40 in order to perform
the installation process discussed herein. Additionally,
and as discussed herein, the geometry, size, and/or
shape of coupling plate 112 may correspond and/or
match a geometry of portion 48 of diffuser 40 to improve
contact and coupling between coupling plate 112 and
portion 48 of diffuser 40. Portion 48 of diffuser 40 may
be a preexisting structure formed in diffuser 40, or alter-
natively, portion 48 may be formed in diffuser 40 for the
purpose of allowing coupling plate 112 formed at first
distal end 108 to couple rails 106 of installation apparatus
100 to diffuser 40.

[0039] Returning to FIG. 4, load-coupling 36 of turbine
system 10 is positioned on and/or received by installation
apparatus 100. More specifically, load-coupling 36 of tur-
bine system 10 may be positioned on and/or substantially
received by cradle component 150 of trolley 104 of in-
stallation apparatus 100. In the non-limiting example
shown in FIG. 4, and as discussed herein, load-coupling
36 may be positioned on and/or substantially received
by cradle component 150 of trolley 104 after load-cou-
pling 36 is positioned, moved, and/or passed through
opening 44 of diffuser 40, and received by cradle com-
ponent 150. Additionally, and as discussed herein, load-
coupling 36 received by and/or positioned on cradle com-
ponent 150 of trolley 104 may be moved in an axial di-
rection using trolley 104 positioned on rails 106, and/or
may be moved in a radial direction by adjusting displace-
ment components 156, 162 of trolley 104. This may sub-
stantially align load-coupling 36 with turbine portion 34
and generator portion 38 of rotor 30 (see, FIG. 1) of tur-
bine system 10 and aid in coupling load-coupling 36 to
the same.

[0040] FIGs. 6-8 show various views of another non-
limiting example of installation apparatus 200. More spe-
cifically, FIG. 6 shows a perspective view of another non-
limiting example of installation apparatus 200 including
platform portion 202 and trolley(s) 204, FIG. 7 shows an
exploded view of trolley 204 shown in FIG. 6, and FIG.
8 shows a perspective view of trolley 204 of FIG. 7. ltis
understood that similarly numbered and/or named com-
ponents may function in a substantially similar fashion.
Redundant explanation of these components has been
omitted for clarity.

[0041] AsshowninFIG. 6, and withcomparisonto FIG.
2A, platform portion 202 of installation apparatus 200
may include distinct configurations and/or structures. For
example, rails 206 of platform portion 202 of installation
apparatus 200 shown in FIG. 6 may be formed from two
distinct portions 268A, 268B. First portion 268A may in-
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clude first distal end 208 of rail 206, and second portion
268B may include second distal end 210 of rail 206, re-
spectively. As such, first portion 268A may be coupled
to diffuser 204 via coupling 212 formed at first distal end
210 (e.g., see, FIGs. 4 and 5), and second portion 268B
may be coupled directly to supports 222. As shown in
FIG. 6, first portion 268A and second portion 268B of rail
206 may be joined and/or coupled to one another at joint
270. In non-limiting examples, first portion 268A and sec-
ond portion 268B may be releasably coupled (e.g.,
screws, bolt-and-nut, clamps, and the like) to one another
atjoint 270, or alternatively, may be affixed (e.g., brazed,
welded, riveted, and the like) to one another at joint 270,
to form rail 206 of installation apparatus 200.

[0042] Similar to rails 206, supports 222 shown in the
non-limiting example of FIG. 6 may also be distinct from
supports 122 shown and discussed herein with respect
to FIG. 2A. That is, supports 222 of platform portion 202
of installation apparatus 200 shown in FIG. 6 may be
formed from two distinct portions 272A, 272B. First por-
tion 272A may include first end 224 of support 222, and
second portion 272B may include second end 228 of sup-
port 222, respectively. As such, first portion 272A may
be coupled second distal end 210 and/or second portion
268B of rail 206, and second portion 272B may be cou-
pled directly to and/or may include adjustable component
226. As shown in FIG. 6, and also similar to rail 206, first
portion 272A and second portion 272B of support 222
may be joined and/or coupled to one another at joint 274.
In non-limiting examples, first portion 272A and second
portion 272B may be releasably coupled to one another
atjoint274, or alternatively, may be affixed to one another
at joint 274, to form support 222 of installation apparatus
200.

[0043] Turning to FIGs. 7 and 8, and with continued
reference to FIG. 6, trolley(s) 204 of installation appara-
tus 200 may include distinct and/or additional features,
and/or structures as those discussed herein with respect
to trolley 104 shown in FIGs. 2A and 3. For example,
cradle component 250 may be formed from distinct por-
tions 276A, 276B. That is, cradle component 250 may
include two distinct portions 276A, 276B that may be cou-
pled and/or affixed to one another. Each portion 276A,
276B of cradle component 250 may be positioned within,
received by, and/or coupled to recess 238 formed in a
respective or corresponding wheel housing 234 of trolley
204. In the non-limiting example, forming cradle compo-
nent 250 from two distinct portions 276A, 276B may allow
an operator performing the installation process to cou-
ple/form cradle component 250, and/or to position cradle
component 250 within wheel housing 234 within diffuser
40 and/or after wheel housing 234 has been positioned
on rails 206. This may be substantially beneficial where
clearance and/or open space within diffuser 40 is sub-
stantially minimal.

[0044] Asshownin FIGs. 7 and 8, wheel housings 234
of trolley 204 may also include wheel covers 278. Wheel
covers 278 may be formed on, integral with, and/or ex-
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tend from wheel housings 234 adjacent wheels 236. Ad-
ditionally, wheel covers 278 may substantially surround
wheels 236. As shown in the non-limiting example of
FIGs. 7 and 8, wheel covers 278 may extend from all
portions of wheel housing 234 except for inner surface
240, and may substantially surround wheels 236 on three
sides. In the non-limiting example shown, wheel covers
278 may not extend adjacent inner 240 as a result of
wheels 236, and/or inner surface 240 of wheel housing
234 contacting track 218 (see, FIG. 6) during the instal-
lation process discussed herein (e.g., avoid catching/ob-
struction). Wheel covers 278 may be formed on wheel
housing 234 to prevent debris and/or foreign objects from
undesirably contacting wheels 236 and/or being unde-
sirably wedged between wheels 236 and wheel housing
234, which may result in wheels 236 being unable to ax-
ially move trolley 204 over rails 206, as discussed herein.
[0045] Trolley 204 may also include intermediate plate
280. Intermediate plate 280 may be positioned on and/or
above cross member 242 of trolley 204. Additionally, and
as shown in FIG. 7, intermediate plate 280 may be posi-
tioned between cross member 242 and cradle compo-
nent 250 of trolley 204. Intermediate plate 280 may pro-
vide a component and/or surface to improve the move-
ment of cradle component 250 within trolley 204. For ex-
ample, when adjusting the radial position of cradle com-
ponent 250 between wheel housings 234 using displace-
ment components 256, top surface 282 of intermediate
plate 280 may act as a flat, planar surface to allow cradle
component 250 to move radially over. Additionally a layer
of grease or lubricant (not shown) may be formed on top
surface 282 of intermediate plate 280 to reduce friction
between intermediate plate 280 and cradle component
250, and/or to ease the radial movement of cradle com-
ponent 250, as discussed herein. Additionally, when in-
crease or decrease the length of the portion of displace-
ment component 262 extending above cross member
242, displacement component 262 may directly contact
bottom surface 284 of intermediate plate 280, which may
in turn adjust the distance or separation between cradle
component 250 and cross member 242, and/or may
raise, lift, and/or change the height of cradle component
250. As a result of intermediate plate 280 being formed
as a single, unitary body, the stabilization (e.g., substan-
tially level/planar/even) of cradle component 250 may be
improved when adjust the distance or separation be-
tween cradle component 250 and cross member 242,
and/or may raise, lift, and/or change the height of cradle
component 250.

[0046] As showninFIGs.7 and 8, trolley 204 may also
include at least one protective plate 286. More specifi-
cally, protective plate(s) 286 may be coupled to cradle
component 250 of trolley 204. Protective plate(s) 286
may be formed on, cover, and/or coupled to cradle com-
ponent 250 to reduce the wear imparted on and/or im-
prove the operational life of cradle component 250. In
the non-limiting example shown in FIGs. 7 and 8, protec-
tive plate(s) 286 may be formed on, cover, and/or coupled
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to portions of cradle component 250 that may experience
increased wear and/or strain as a result of the operation
and/or function of trolley 204 during the installation proc-
ess. For example, side surfaces 260 and bottom surface
266 of cradle component 250 may experience increased
wear and/or strain as a result of displacement compo-
nents 256, 262 interacting with these surfaces to adjust
the position of cradle component 250 within wheel hous-
ings 234. As a result, and as shown in the non-limiting
example shown in FIGs. 7 and 8, protective plate(s) 286
may be formed on, cover, and/or coupled to both side
surface 260 and bottom surface 266 of cradle component
250 to reduce wear and/or improve operational life of
cradle component 250. Although shown as a plurality of
distinct plates, it is understood that protective plate(s)
286 may be formed as one or more protective plates. For
example, protective plate(s) 286 may be formed as a
single plate which covers both side surfaces 260 and the
entirety of bottom surface 266 of cradle component 250.
Alternatively, protective plate(s) 286 may include two dis-
tinct plates, where each plate covers one side surface
260 and at least a portion of bottom surface 266 of cradle
component 250. Protective plate(s) 286 may be formed
from any suitable material that may reduce wear and/or
improve operational life of cradle component 250 includ-
ing, but not limited to, metal, metal alloys, polymers, ce-
ramics, or the like.

[0047] FIG. 9 shows an exploded view of another non-
limiting example of trolley 304. Trolley 304 shown in FIG.
9 may be utilized within any installation apparatus 100,
200 discussed herein. Itis understood that similarly num-
bered and/or named components may function in a sub-
stantially similarfashion. Redundant explanation of these
components has been omitted for clarity.

[0048] Trolley 304 may include distinct and/or addition-
al features, and/or structures as those discussed herein
with respect to trolley 104, 204 shown in FIGs. 2A, 3, and
6-8, respectively. For example, and as shown in FIG. 9,
cross member 342 of trolley 304 may include a distinct
configuration and/or features. Thatis, cross member 342
may not include apertures 164, 264 formed therein (see,
FIG. 3 and 7). Rather, cross member 342 may include
two slots 388 formed therein. Slots 388 formed in cross
member 342 may receive displacement component 362
oftrolley 304. That is, each displacement component 362
may be positioned within, and/or substantially received
by slot 388 formed in cross member 342.

[0049] In the non-limiting example shown in FIG. 9,
displacement component 362 for trolley 304 may be con-
figured and/or formed as a unique device, component
and/or apparatus than displacement component 162,
262 discussed herein with respect to trolley 104, 204
(see, FIG. 3 and 7). Specifically, displacement compo-
nents 362 positioned within slots 388 of cross member
342 may be configured or formed as lifts 390. Lifts 390
forming displacement components 362 may be hydraulic
lifts, pneumatic lifts, mechanical lifts, or the like. Once
actuated, lifts 390 may raise, elongate and/or increase
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in size to adjust the distance or separation between cra-
dle component 350 and cross member 342, and/or may
raise, lift, and/or change the height of cradle component
350. To aid in the adjustment and/or the extendable
height of displacement components 362/lifts 390 for ad-
justing cradle component 350, displacement compo-
nents 362/lifts 390 may each include an optional shim
plate 392 (shown in phantom). In a non-limiting example,
shim plate 392 may be positioned on/above lift 390, and
may contact bottom surface 366 and/or protective plates
386 directly when adjust the distance or separation be-
tween cradle component 350 and cross member 342, as
discussed herein. In another non-limiting example (not
shown), shim plate 392 may be positioned below each
lift 390 and/or may be positioned within slots 388 of cross
member 342 to add height to displacement components
362/lifts 390.

[0050] FIG. 10 shows non-limiting example processes
forinstalling aload-couplingin a gas turbine system using
an installation apparatus. Specifically, FIG. 10 is a flow-
chart depicting example processes for coupling a load-
coupling to distinct portions of a rotor of a gas turbine
system using a platform portion and trolley(s) of an in-
stallation apparatus. In some cases, the processes may
utilize various installation apparatuses, as discussed
herein with respect to FIGs. 2A, 3, and 6-9.

[0051] In process P1, a casing surrounding a turbine
of a gas turbine system may be removed. That is, at least
a portion of a casing surrounding the turbine or turbine
component of the gas turbine system may be removed.
Removing at least a portion of the casing of the turbine
may expose a diffuser of the gas turbine system. More
specifically, removing at least a portion of the casing of
the turbine may expose an opening of the diffuser and/or
may provide access to the opening of the diffuser.
[0052] Inprocess P2, aninstallation apparatus may be
positioned within the diffuser of the turbine system. More
specifically, an installation apparatus may be positioned
at least partially within and may be substantially coupled
to a portion of the diffuser of the turbine system. The
installation apparatus may include a plurality of rails re-
leasably coupled to and extending axially through a por-
tion of the diffuser, toward a generator of the turbine sys-
tem. Additionally the installation apparatus may include
at least one trolley positioned on the plurality of rails. The
trolley(s) may include a plurality of wheel housings, each
wheel housing including at least one wheel slidably en-
gaging a corresponding rail of the plurality of rails, and a
cradle component positioned partially within each of the
plurality of wheel housings. Additionally, the installation
apparatus may include a plurality of supports coupled to
the rails.

[0053] Positioning the installation apparatus at least
partially within the diffuser of the turbine system in proc-
ess P2 may include additional processes as well. For
example, positioning the installation apparatus at least
partially within the diffuser may include releasably cou-
pling a coupling plate formed on a distal end of each of
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the plurality of rails to the diffuser of the turbine system.
The coupling plate may be releasably coupled to a portion
of diffuser configured to receive, contact and/or be couple
to the coupling plate formed on each rail of the installation
apparatus. Positioning the installation apparatus at least
partially within the diffuser may also include contacting
each of the plurality of wheel housings of the trolley(s)
with a corresponding track formed on and/or coupled to
a top surface of each of the plurality of rails. The tracks
may guiding the axial movement of the trolley(s), and/or
prevent the trolley(s) from undesirably shifting in a radial
direction and/or from being removed or falling off of the
rails.

[0054] Additionally, positioning the installation appara-
tus at least partially within the diffuser may also include
releasably coupling each of the plurality of supports of
the installation apparatus to a corresponding rail of the
plurality of rails. The plurality of supports may be posi-
tioned substantially perpendicular to and below the plu-
rality of rails. Additionally, the plurality of supports may
be positioned outside of the diffuser and/or between the
diffuser and the generator of the turbine system. The plu-
rality of supports may substantially support and/or stabi-
lize the rails of the installation apparatus. Once releasa-
bly coupled to the rails, a height of each of the plurality
of supports may be adjusted. The height of each of the
plurality of supports may be adjusted using an adjustable
component formed on an end of each support, opposite
the corresponding rail of the plurality of rails. The adjust-
able component may adjust the height and/or level of the
supports, as well as adjust the height, incline, and/or level
the respective rails of the installation apparatus that may
be coupled to each support.

[0055] In process P3, a load-coupling of the turbine
system may be positioned on the cradle component of
the at least one trolley of the installation apparatus. That
is, the load-coupling may be positioned on and/or sup-
ported by the cradle component of the trolley(s) by mov-
ing the load-coupling through the diffuser adjacent the
turbine or turbine component using the trolley(s). Posi-
tioning the load-coupling on the cradle component may
include inserting a first end of the load-coupling into an
opening of the diffuser that is adjacent the turbine of the
system, and accessible as a result of removing at least
a portion of the casing of the turbine as performed in
process P1. Next, the load-coupling may be at least par-
tially supported by placing a portion of the load-coupling
onthe cradle component of the trolley(s) of the installation
apparatus. The load-coupling may then be moved
through the opening in the diffuser and/or may be posi-
tioned within the diffuser by rolling the trolley(s) of the
installation apparatus in a substantially axial direction
over the plurality of rails. As aresult of rolling the trolley(s)
in the substantially axial direction, the load-coupling may
be moved toward the generator of the turbine system to
position the first end of the load-coupling substantially
adjacent and/or axially aligned with the generator section
of a rotor of the turbine system, and position the second
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end of the load-coupling substantially adjacent and/or
axially aligned with the turbine section of a rotor of the
turbine system.

[0056] Positioning the load-coupling on the cradle
component of the trolley(s) in process P3 may include
additional processes as well. For example, once posi-
tioned on the cradle component, the radial position of the
cradle component of the trolley(s) may be adjusted to
axially align the load-coupling with the turbine section
and/or generator section of the rotor for the turbine sys-
tem. Adjusting the radial position of the cradle component
of the trolley(s) may include adjusting the position of the
cradle component between each of the plurality of wheel
housings using a first displacement component included
within at least one of the plurality of wheel housings of
the trolley(s). Additionally, or alternatively, adjusting the
radial position of the cradle component of the trolley(s)
may include adjusting a distance between the cradle
component and a cross member fixed to each of the plu-
rality of wheel housings, below the cradle component,
using a second displacement component included within
the cross member. Adjusting the distance or separation
between the cradle component and the cross member
may result in the raising/lowering, and/or changing the
height of the cradle component, and the load-coupling
positioned on the cradle component.

[0057] In process P4, the load-coupling positioned on
the cradle component of the trolley(s) of the installation
apparatus may be coupled to various sections of the rotor
of the turbine system. Specifically, once the load-cou-
pling is positioned within the diffuser and the respective
ends are positioned adjacent to and/or axially aligned
with the turbine section and generator section of the rotor
(e.g., process P3), the load-coupling may be coupled to
the turbine section of the rotor, and the generator section
of the rotor, respectively, to form a continuous rotor of
the turbine system. The first end of the load-coupling may
be coupled directly to the generator section of the rotor,
and the second end of the load-coupling may be coupled
directly to the turbine section of the rotor.

[0058] FIGs. 11-14 show a side view of a portion of
turbine 28, diffuser 40, and load-coupling 36 of turbine
system 10 undergoing an installation process using in-
stallation apparatus 200. The installation process for in-
stalling load-coupling 36 within turbine system 10 using
installation apparatus 200 may correspond to the proc-
esses PI-P4 discussed herein with respect to FIG. 10. It
is understood that similarly numbered and/or named
components may function in a substantially similar fash-
ion. Redundant explanation of these components has
been omitted for clarity.

[0059] As shown in FIG. 11, a portion of casing 42 of
turbine 28 for turbine system 10 has been removed. That
is, a portion of casing 42 surrounding turbine 28, and
turbine section 34 of rotor 20 may be substantially re-
moved and may expose at least a portion of turbine 28,
and turbine section 34 of rotor 20. Additionally, and as
shown in FIG. 11, removing a portion of casing 42 of
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turbine 28 may expose and/or provide access to an open-
ing 44 of diffuser 40 from the side of diffuser adjacent
turbine 28. That is, by removing a portion of casing 42,
opening 44 of diffuser 40 may accessible and/or exposed
from both a side adjacent turbine 28, as well as, a down-
stream side of diffuser 40 adjacent generator 32. Remov-
ing at least a portion of casing 42, as shown in FIG. 11,
may correspond to process P1 of FIG. 10.

[0060] AdditionallyasshowninFIG. 11, installation ap-
paratus 200 may be positioned at least partially within
diffuser 40. That is, rails 206, and more specifically cou-
pling plate 212, of installation apparatus 200 may be cou-
pled directly to portion 48 of diffuser 40, and rails 206
may extend axially through diffuser 40. Additionally, sup-
ports 222 may be coupled directly to rails 206 to support
and/or stabilize rails 206 of installation apparatus 200. In
the non-limiting examples, the height of each of the plu-
rality of supports 222 may be adjusted using adjustable
component 226 formed on end 228 of each support 222
and contacting surface 46. Specifically, and as shown in
FIG. 11, adjustable component 226 may adjust the height
and/or level of supports 222, as well as adjust the height,
incline, and/or level the respective rails 206 of installation
apparatus 200. Also shown in FIG. 11, two trolleys 204
may be positioned on the plurality of rails 26 extending
axially through diffuser 40, and may be configured to sl-
idably engage and/or move in an axial direction over rails
206 using wheels 236 (not shown). Positioning installa-
tion apparatus 200 at least partially within diffuser 40, as
shown in FIG. 11, may correspond to process P2 of FIG.
10.

[0061] Additionally, FIG. 11 shows load-coupling 36
prior to being inserted, positioned, and/or moved through
diffuser 40. As shown in FIG. 11, load-coupling 36 may
be positioned adjacent and/or above turbine 28, and sub-
stantially adjacent and downstream of diffuser 40. In non-
limiting examples, load-coupling 36 may be supported
by a crane (not shown), or alternatively, by a user or
operator performing the process of installing load-cou-
pling 36 within turbine system 10 using installation ap-
paratus 200.

[0062] FIGs. 12-14 show load-coupling 36 being posi-
tioned on cradle component 250 of trolleys 204 for instal-
lation apparatus 200. Specifically, FIGs. 12and 13 shown
load-coupling 36 in distinct stages of being positioned
within diffuser 40 using installation apparatus 200, and
FIG. 14 shows load-coupling 36 positioned and/or sup-
ported on cradle component 250 of each trolley 204 of
installation apparatus 200 and positioned between, and
axially aligned with turbine section 34 and generator sec-
tion 38 of rotor 20. With comparison to FIG. 11, FIGs. 12
and 13 show first end 50 of load-coupling 36 being posi-
tioned, moving, inserted, and/or passing through opening
44 of diffuser 40, adjacent turbine 28. That is, first end
50 of load-coupling 36 may be inserted into opening 44
of diffuser 40 adjacent turbine 28, opposite generator 32,
and may be positioned and/or moved through diffuser 40
(axially) toward generator section 38 of rotor 20.
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[0063] Once first end 50 of load coupling 36 is posi-
tioned within diffuser 40, a portion of load-coupling 36
may be received, positioned on, and/or substantially sup-
ported by cradle component 250 of trolley 204 for instal-
lation apparatus 200. Trolley 204 supporting and/or re-
ceiving load-coupling 36, via cradle component 250, may
move in an axial direction over rails 106 toward generator
section 38/generator 32 to move load-coupling through
diffuser 40. That is, and with comparison between FIGs.
12-14, trolley(s) 204 of installation apparatus 200 may
move in an axial direction over rails 106 to position and/or
move load-coupling 36 within and/or through diffuser 40.
Trolleys 204 may move axially with load-coupling 36 until
first end 50 is positioned adjacent generator section 38
of rotor 20, and a second end 52 of load-coupling 36 is
positioned adjacent turbine section 34 of rotor 20. Addi-
tionally, the radial position of cradle component 250 in
each trolley 204 may be adjusted, using displacement
components 256, 262 (see, FIGs. 7 and 8), to axially align
load-coupling 36 with the adjacent sections of rotor 20.
That is, the radial position of cradle component 250 in
each trolley 204 may be adjusted to axially align first end
50 of load-coupling 36 with generator section 38 of rotor
20, and to axially align second end 52 of load-coupling
36 with turbine section 34 of rotor 20, respectively (see,
FIG. 14). Positioning load-coupling 36 on cradle compo-
nent 250 of trolleys 204 in installation apparatus 200 to
move load-coupling 36 through diffuser 40, as shown in
FIGs. 12-14, may correspond to process P3 of FIG. 10.
[0064] Finally as shown in FIG. 14, once load-coupling
36 is positioned on installation apparatus 200, positioned
within diffuser 40, and/or axially aligned with the sur-
rounding sections of rotor 20 using installation apparatus
200, load-coupling 36 may be coupled to generator sec-
tion 38 and turbine section 34 of rotor 20, respectively.
More specifically, first end 50 of load-coupling 36 may
be coupled directly to generator section 38 of rotor 20,
and second end 52 of load-coupling 36 may be coupled
directly to turbine section 34 of rotor 20. Load-coupling
36 may be coupled to turbine section 34 and generator
section 38 respectively to transfer and/or translate the
rotation of rotor 20 at and/or downstream of turbine sec-
tion 34 to generator section 38 to drive generator 32 (see,
FIG. 1). Once load-coupling 36 is coupled to turbine sec-
tion 34 and generator section 38 of rotor 20, installation
apparatus 200 may be uninstalled, uncoupled, and/or re-
moved from diffuser 40 prior to beginning operation of
turbine system 10. Coupling load-coupling 36 to turbine
section 34 and generator section 38 of rotor 20 of turbine
system 10, as shownin FIG. 14, may correspond to proc-
ess P4 of FIG. 10.

[0065] The technical effectis to provide installation ap-
paratuses that are capable of aiding in the installation of
load-couplings within turbine systems that have minimal
or tight clearance (e.g., 2-3 meters) between a diffuser
and a generator.

[0066] The foregoing drawings show some of the
processing associated according to several embodi-
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ments of this disclosure. In this regard, each drawing or
block within a flow diagram of the drawings represents a
process associated with embodiments of the method de-
scribed. It should also be noted that in some alternative
implementations, the acts noted in the drawings or blocks
may occur out of the order noted in the figure or, for ex-
ample, may infact be executed substantially concurrently
orin the reverse order, depending upon the act involved.
Also, one of ordinary skill in the art will recognize that
additional blocks that describe the processing may be
added.

[0067] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the disclosure. As used herein,
the singular forms "a", "an" and "the" are intended to in-
clude the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof. "Optional" or
"optionally" means that the subsequently described
event or circumstance may or may not occur, and that
the description includes instances where the event oc-
curs and instances where it does not.

[0068] Approximating language, as used herein
throughout the specification and claims, may be applied
to modify any quantitative representation that could per-
missibly vary without resulting in a change in the basic
function to which it is related. Accordingly, a value mod-
ified by a term or terms, such as "about," "approximately"
and "substantially," are not to be limited to the precise
value specified. In at least some instances, the approx-
imating language may correspond to the precision of an
instrument for measuring the value. Here and throughout
the specification and claims, range limitations may be
combined and/or interchanged, such ranges are identi-
fied and include all the sub-ranges contained therein un-
less context or language indicates otherwise. "Approxi-
mately" as applied to a particular value of a range applies
to both values, and unless otherwise dependent on the
precision of the instrument measuring the value, may in-
dicate +/- 10% of the stated value(s).

[0069] The corresponding structures, materials, acts,
and equivalents of all means or step plus function ele-
ments in the claims below are intended to include any
structure, material, or act for performing the function in
combination with other claimed elements as specifically
claimed. The description of the present disclosure has
been presented for purposes of illustration and descrip-
tion, but is not intended to be exhaustive or limited to the
disclosure in the form disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the dis-
closure. The embodiment was chosen and described in
order to best explain the principles of the disclosure and
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the practical application, and to enable others of ordinary
skill in the art to understand the disclosure for various
embodiments with various modifications as are suited to
the particular use contemplated.

Parts list
gas turbine system 10
compressor 12
air 18
compressed air 20
combustor 22
fuel 24
combustion gases 26
turbine 28
rotor 30
electrical generator 32
turbine portion 34
load - coupling 36
generator portion 38
diffuser 40
casing 42
flow path opening 44
surface 46
portion 48
first end 50
second end 52
installation apparatus 100
platform portion 102
trolley 104
rails 106
distal ends 108
distal ends 110
coupling plate 112
track 118
top surface 120
support 122
first end 124
adjustable component 126
second end 128
threaded screw 130
stabilizer foot 132
wheel housing 134
wheel 136
recess 138
inner surface 140
cross member 142
projections 144
fasteners 146
apertures 148
cradle component 150
contact surface 152
curved geometry 154
displacement component 156
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(continued)

aperture
side surface

distinct displacement component

aperture

bottom surface
installation apparatus
platform portion
trolley

rail

first distal end
second distal end
coupling

track

supports

first end

adjustable component
second end

wheel housing
adjacent wheels
recess

inner surface

cross member

cradle component
displacement components
side surface
displacement component
apertures

bottom surface

joint

joint

wheel covers
intermediate plate
top surface

bottom surface
protective plate
trolley

cross member

cradle component
displacement component
bottom surface
protective plates
slots

lifts

Shim plate

first portion

second portion

first portion

second portion
distinct portions
distinct portions

158
160
162
164
166
200
202
204
206
208
210
212
218
222
224
226
228
234
236
238
240
242
250
256
260
262
264
266
270
274
278
280
282
284
286
304
342
350
362
366
386
388
390
392
268A
268B
272A
272B
276A
276B
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An installation apparatus (100) for a load-coupling
(36) of a turbine system (10), the installation appa-
ratus (100) comprising:

a plurality of rails (106) extending axially through
a portion (44) of a diffuser (40) of the turbine
system (10), each of the plurality of rails (106)
including:

afirst distal end (108) positioned within and
releasably coupled to the diffuser (40); and
a second distal end (110) positioned oppo-
site the first distal end (108); and

at least one trolley (104) positioned on the plu-
rality of rails (106), the at least one trolley (104)
including:

a plurality of wheel housings (134) each
wheel housing (134) including at least one
wheel (136) slidably engaging a corre-
sponding rail (106) of the plurality of rails
(106); and

a cradle component (150) positioned par-
tially within each of the plurality of wheel
housings (134), the cradle component (150)
for receiving the load-coupling (36) of the
turbine (10) system.

2. The installation apparatus (100) of claim 1, wherein
each of the plurality of rails (106) further includes:

a track (118) extending between the first distal
end (108) and the second distal, the track (118)
receiving and guiding an axial movement of the
at least one wheel (136) of the wheel housing
(134) slidably engaging the corresponding rail
(106) of the plurality of rails (106).

3. The installation apparatus (100) of claim 1, further
comprising:

a plurality of supports (122) positioned substan-
tially perpendicular to and substantially below
the plurality of rails (106), each of the plurality
of supports (122) including a first end (124) re-
leasably coupled to a corresponding rail (106)
of the plurality of rails (106).

4. The installation apparatus (100) of claim 3, wherein
each of the plurality of supports (122) further in-
cludes:

an adjustable component (126) formed on a sec-
ond end (128) of the support (122), opposite the
first end (124), the adjustable component (126)
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configured to at least one of adjust the height of
the support (122), or level the support (122).

The installation apparatus (100) of claim 1, wherein
each of the plurality of rails (106) further includes:

a coupling plate (112) formed at the first distal
end (108) of the rail (106), the coupling plate
(112) directly coupled to the diffuser (40).

The installation apparatus (100) of claim 1, wherein
at least one wheel (136) housing of the plurality of
wheel housings (136) of the at least one trolley (104)
includes:

a displacement component (156) positioned ad-
jacent and contacting the cradle component
(150), the displacement component (156) ad-
justing the position of the cradle component
(150) between each of the plurality of wheel
housings (136).

The installation apparatus (100) of claim 1, wherein
the at least one trolley (104) further includes:

a cross member (142) fixed to each of the plu-
rality of wheel housings (134), the cross member
(142) positioned below the cradle component
(150); and

at least one displacement component (162) po-
sitioned in the cross member (142), the at least
one displacement component (162) adjusting a
distance between the cradle component (150)
and the cross member (142).

The installation apparatus (100) of claim 1, wherein
the cradle component (150) of the at least one trolley
(104) includes:

a contact surface (152) contacting the load-cou-
pling (36) of the turbine system (10), the contact
surface (152) including a curved geometry (154)
substantially corresponding to a curvature of the
load-coupling (36) of the turbine system (10).

A method of installing a load-coupling (36) in a tur-
bine system (10) using an installation apparatus
(100), the method comprising:

positioning the installation apparatus (100) at
least partially within a diffuser (40) of the turbine
system (10), the installation apparatus (100) in-
cluding:

a plurality of rails (106) releasably coupled
to and extending axially through a portion
(44) of the diffuser (40), toward a generator
(32) of the turbine system (10); and
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at least one trolley (104) positioned on the
plurality of rails (106), the atleast one trolley
(104) including:

a plurality of wheel housings (136),
each wheel (136) housing including at
leastone wheel (136) slidably engaging
a corresponding rail (106) of the plural-
ity of rails (106); and

a cradle component (150) positioned
partially within each of the plurality

of wheel housings (136);

positioning the load-coupling (36) of the turbine
system (10) on the cradle component (150) of
the at least one trolley (104) of the installation
apparatus (100) by moving the load-coupling
(36) through the diffuser (40) adjacent a turbine
(28) of the turbine system (10) using the at least
one trolley (104) of the installation apparatus
(100); and

coupling the load-coupling (36) of the turbine
system (10) to at least one of:

a turbine section (28) of a rotor (30) of the
turbine system (10), or
a generator section (32) of the rotor (30) of
the turbine system (10).

10. The method of claim 9, further comprising:

adjusting a radial position of the cradle compo-
nent (150) of the at least one trolley (104) to
axially align the load-coupling (36) with at least
one of the turbine section (28) of the rotor (30)
or the generator section (32) of the rotor (30)
prior to coupling the load-coupling (36) to atleast
one of the turbine section (28) of the rotor (30)
or the generator section (32) of the rotor (30).

11. The method of claim 10, wherein adjusting the radial

position of the cradle component (150) further in-
cludes at least one of:

adjusting the position of the cradle component
(150) between each of the plurality of wheel
housings (136) using a first displacement com-
ponent (156) of at least one of the plurality of
wheel housings (136), or

adjusting a distance between the cradle compo-
nent (150) and a cross member (142) fixed to
each of the plurality of wheel housings (136),
below the cradle component (150), using a sec-
ond displacement component (162) of the cross
member (142).

12. The method of claim 9, wherein positioning the load-
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coupling (36) of the turbine system (10) on the cradle
component (150) of the at least one trolley (104) of
the installation apparatus (100) further includes:

inserting a first end (50) of the load-coupling (36)
into an opening (44) of the diffuser (40) adjacent
the turbine section (28) of the turbine system
(10);

supporting the load-coupling (36) by placing a
portion of the load-coupling (36) on the cradle
component (150) of the at least one trolley (104)
of the installation apparatus (100); and

moving the load-coupling (36) through the open-
ing (44) of the diffuser (40) by rolling the at least
one trolley (104) in a substantially axial direction
over the plurality of rails (106) and toward the
generator (32) of the turbine system (10) to:

position the first end (50) of the load-cou-
pling (36) substantially adjacent the gener-
ator section (32) of the rotor (30); and
position a second end (52) of the load-cou-
pling (36), opposite the first end (50), sub-
stantially adjacent the turbine section (28)
of the rotor (30).

13. The method of claim 9, wherein positioning the in-

14.

stallation apparatus (100) at least partially within the
diffuser (40) of the turbine system (10) further in-
cludes:

releasably coupling a coupling plate (112)
formed on a distal end (108) of each of the plu-
rality of rails (106) to the diffuser (40) of the tur-
bine system (10); and

contacting each of the plurality of wheel hous-
ings (136) of the at least one trolley (104) with
a corresponding track (118) formed on each of
the plurality of rails (106), the track (118) guiding
the axial movement of the at least one trolley
(104).

The method of claim 9, wherein positioning the in-
stallation apparatus (100) at least partially within the
diffuser (40) of the turbine system (10) further in-
cludes:

releasably coupling each of a plurality of sup-
ports (122) to a corresponding rail (106) of the
plurality of rails (106), the plurality of supports
(122) positioned substantially perpendicular to
the plurality of rails (106) and positioned be-
tween the diffuser (40) and the generator (32)
of the turbine system (10).

15. The method of claim 14, further comprising:

adjusting a height of each of the plurality of sup-
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ports (122) using an adjustable component
(126) formed on an end of each support (122),
opposite the corresponding rail (106) of the plu-
rality of rails (106).
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