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57 ABSTRACT

A method of using a gas turbine engine is provided. The
method may include supporting a first portion of the gas
turbine engine on one or more guide tracks extending in a first
direction, the first direction being at an angle to a longitudinal
axis of the gas turbine engine. The method may also include
moving the first portion of the gas turbine engine in the first
direction on the guide tracks independently of a second por-
tion of the gas turbine engine.
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POWER SYSTEM

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 11/477,373, of lan Trevor Brown
and Daniel James Doll, filed Jun. 30, 2006, and entitled
“Power System.” Application Ser. No. 11/477,373 is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to power systems and,
more particularly, to power systems having a gas turbine
engine.

BACKGROUND

[0003] Many power systems include a gas turbine engine
and a power load, such as a pump, compressor, or electric
generator, drivingly connected to the gas turbine engine. Vari-
ous configurations of support systems are employed to sup-
port the gas turbine engine and the power load of such power
systems. In some such power systems, the gas turbine engine
and the power load are both attached through fixed mounts to
a common, stationary support structure.

[0004] Unfortunately, such a support structure may make
replacing or repairing the gas turbine engine difficult. Remov-
ing the gas turbine engine from the stationary support struc-
ture may involve unfastening the gas turbine engine from
numerous fixed mounts, which may require considerable time
and effort. Additionally, after the gas turbine engine is unfas-
tened from the support structure, removing the gas turbine
engine from the support structure may require using lifting
equipment and exercising considerable care to avoid collid-
ing the gas turbine engine with other objects.

[0005] Additionally, many repair operations may involve
separating sections of the gas turbine engine from one
another, which may require removing the gas turbine engine
from the support structure. For example, replacing a damaged
section of the gas turbine engine may require removing the
gas turbine engine from the support structure, separating the
damaged section from the other sections, installing a replace-
ment section, and reassembling the sections of the gas turbine
engine. When the gas turbine engine is off of its support
structure, supporting and maneuvering the heavy, unwieldy
sections of the gas turbine engine when separating and reas-
sembling them may be quite difficult.

[0006] U.S. Pat. No. 6,871,504 to Kuroki et al. (“the *504
patent”) shows a power system having a gas turbine engine
mounted to a base by sliders and rails. The power system of
the 504 patent includes a gas turbine engine, a reduction gear,
a generator, and a starting apparatus drivingly connected to
each other and supported by a common base. Sliders attached
to the underside of the gas turbine engine rest on rails attached
to a top side of the base. The sliders and rails disclosed by the
’504 patent enable sliding the gas turbine engine onto and off
of the common base.

[0007] Although the *504 patent discloses sliders and rails
that allow sliding the gas turbine engine thereof onto and off
of the common base, certain disadvantages persist. For
example, the power system shown by the *504 patent does not
include any provisions for supporting and maneuvering dif-
ferent sections of the gas turbine engine independently.
Accordingly, separating sections of the gas turbine engine
from one another to repair the gas turbine engine, as well as
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removing one or more sections of the gas turbine engine from
the common base separately from other sections, may be
difficult and time consuming.

[0008] The power system and methods of the present dis-
closure solve one or more of the problems set forth above.

SUMMARY OF THE INVENTION

[0009] One disclosed embodiment relates to a method of
using a gas turbine engine. The method may include support-
ing a first portion of the gas turbine engine on one or more
guide tracks extending in a first direction, the first direction
being at an angle to a longitudinal axis of the gas turbine
engine. The method may also include moving the first portion
of the gas turbine engine in the first direction on the guide
tracks independently of a second portion of the gas turbine
engine.

[0010] Another embodiment relates to a system for moving
one or more portions of a gas turbine engine relative to a
base/support that supports the gas turbine engine during
operation. The system may include one or more guide tracks
for mounting to the base/support and supporting one or more
portions of the gas turbine engine only when the gas turbine
engine is shut down. Additionally, the system may include
one or more sliders for supporting one or more portions of the
gas turbine engine from the one or more guide tracks.
[0011] A further embodiment relates to a method ofusing a
gas turbine engine. The method may include supporting the
gas turbine engine from a base/support while operating the
gas turbine engine to produce power. The method may also
include supporting a first portion of the gas turbine engine on
one or more guide tracks. Additionally, the method may
include, while the gas turbine engine is shut down, moving
the first portion of the gas turbine engine off of the base/
support on at least one of the one or more guide tracks while
leaving a second portion of the gas turbine engine supported
on the base/support.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1A is a perspective view of a first embodiment
of a support system for a power system according to the
present disclosure;

[0013] FIG. 1B is a plan view of the support system shown
in FIG. 1A;
[0014] FIG. 1C is a side view of the support system shown
in FIG. 1A;
[0015] FIG. 1D is an end view of the support system shown
in FIG. 1A;
[0016] FIG.2A is aperspective view of a power system that

includes the support system shown in FIG. 1A, wherein the
power system is in a first state;

[0017] FIG. 2B is a plan view of the power system shown in
FIG. 24,

[0018] FIG. 2C is aside view of the power system shown in
FIG. 24,

[0019] FIG. 2D is an end view of the power system shown
in FIG. 2A;

[0020] FIG. 3A is aside view of the power system shown in

FIG. 2A, wherein the power system is in another state;
[0021] FIG. 3B is aside view of the power system shown in
FIG. 3A, wherein the power system is in another state;
[0022] FIG. 4Aisaplan view of the power system shown in
FIG. 2A, wherein the power system is in another state;
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[0023] FIG.4Bis aplanview ofthe power system shown in
FIG. 2A, wherein the power system is in another state;
[0024] FIG. 5is a plan view of the power system shown in
FIG. 2A, wherein the power system is in another state;
[0025] FIG. 6A is a perspective view of a second embodi-
ment of a support system according to the present disclosure
in one state of assembly;

[0026] FIG. 6B is aplan view of the structure shown in FIG.
6A;
[0027] FIG. 7A is a perspective view of a second embodi-

ment of a power system, wherein the power system is in a first
state;

[0028] FIG. 7B is a perspective view of the structure shown
in FIG. 7A from a different angle;

[0029] FIG. 7C is an elevational view of the structure
shown in FIG. 7A;

[0030] FIG.7Disaplanview of the structure shown in FIG.
TA,
[0031] FIG. 7E is an enlarged view of the portion of FIG.

7A shown in circle 7E;

[0032] FIG.7F is anenlarged view of the portion of FIG. 7B
shown in circle 7F;

[0033] FIG.8A is aperspective view of the second embodi-
ment of the support system in another state of assembly;
[0034] FIG. 8B is an elevational view of the power system
shown in FIG. 7A in another state;

[0035] FIG. 8C is a sectional view through line 8C-8C of
FIG. 8B;
[0036] FIG. 9 is an elevational view of the power system

shown in FIG. 7A in another state;

[0037] FIG. 10A is a perspective view of the second
embodiment of the support system in another state of assem-
bly;

[0038] FIG. 10B is a perspective view of the power system

shown in FIG. 7A in another state;

[0039] FIG. 10C is an enlarged view of the portion of FIG.
10B shown in circle 10C;

[0040] FIG. 10D is an enlarged view of the portion of FIG.
10B shown in circle 10D;

[0041] FIG. 11 is a perspective view of the power system
shown in FIG. 7A in another state;

[0042] FIG. 12A is a perspective view of the power system
shown in FIG. 7A in another state;

[0043] FIG. 12B is an enlarged view of the portion of FIG.
12A shown in circle 12B; and

[0044] FIG. 13 is a perspective view of the power system
shown in FIG. 7A in another state.

DETAILED DESCRIPTION

[0045] FIGS. 1A-1D illustrate a first embodiment of a sup-
port system 10 for a power system having a gas turbine engine
(not shown in FIGS. 1A-1D), support system 10 having a
power-transfer unit 12 and a power load 14 mounted thereon.
Support system 10 may include a base/support 16 that sup-
ports power-transfer unit 12 and power load 14. For example,
as FIGS. 1A-1D show, base/support 16 may be a frame.
Base/support 16 may be supported by various entities, includ-
ing, but not limited to, the ground (not shown), one or more
structures supported by the ground (not shown), one or more
structures of a vehicle (not shown), and/or one or more struc-
tures of a marine vessel (not shown).

[0046] Support system 10 may include various provisions
for supporting a gas turbine engine (not shown). For example,
support system 10 may include a frame 28 for supporting a
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gas turbine engine from base/support 16. Frame 28 may
include a support 30 and a support 32 disposed adjacent to one
another. Support 30 and support 32 may include provisions
(not shown) for fastening support 30 and support 32 in fixed
positions relative to one another. For example, support 30 and
support 32 may include corresponding bolt holes (not shown)
at an interface 34 between support 30 and support 32 for
fixedly fastening support 30 to support 32. When not fastened
in fixed positions with respect to one another, supports 30, 32
may be able to move independently of one another.

[0047] In some embodiments, such as the embodiment
shown in FIGS. 1A-1D, supports 30, 32 may be configured to
slide with respect to base/support 16. Base/support 16 may
include guide tracks 42, 44, 46 extending parallel to an axis 48
(FIGS. 1A, 1B). As is best shown in FIG. 1C, supports 30, 32
may be guided by rollers 36, 38, 40 disposed in guide tracks
42, 44, 46 on base/support 16.

[0048] Support system 10 may include various provisions
(not shown) for holding supports 30, 32 stationary on base/
support 16 when desired. For example, support system 10
may include one or more jacks for raising supports 30, 32
until rollers 36, 38, 40 are separated from guide tracks 42, 44,
46; one or more props for supporting supports 30, 32 in such
elevated positions; and fasteners for fixing supports 30, 32 in
such elevated positions. Additionally, or alternatively, sup-
port system 10 may also include various other provisions (not
shown) for selectively securing supports 30, 32 at various
positions along axis 48, including, but not limited to, clamps,
detents, fasteners, stops, and ratchets.

[0049] Support system 10 may also include provisions for
supporting support 30 and/or support 32 off of base/support
16. For example, support system 10 may include portable
supports 50, 52, 54 configured to hold supports 30, 32. As
FIGS. 1A-1D show, portable supports 50, 52, 54 may include
guide tracks 56, 58, 60 configured to receive rollers 36, 38, 40
of supports 30, 32.

[0050] Support system 10 may also include a moveable
support 62 and a moveable support 64. Moveable support 62
may be configured to slide on base/support 16. As FIGS.
1A-1D show, moveable support 62 may be guided by rollers
66 disposed in guide tracks 68 on base/support 16. Guide
tracks 68 may extend parallel to an axis 70 (FIGS. 1A-1C),
which may be disposed at an angle, such as 90 degrees, to axis
48. Moveable support 64 may be configured to slide on sup-
port 32. Moveable support 64 may be guided by rollers 72
disposed in guide tracks 74 on support 32. Like guide tracks
68, guide tracks 74 may extend parallel to axis 70. Support
system 10 may also include various provisions (not shown)
for selectively securing moveable supports 62, 64 at various
positions along axis 70, including, but not limited to, clamps,
detents, fasteners, stops, and ratchets.

[0051] Support system 10 is not limited to the configuration
shown in FIGS. 1A-1D. For example, base/support 16 may be
a collection of separate support structures supported by the
ground, rather than a frame. Additionally, rather than being
parts of a common frame 28, supports 30, 32 may be fully
independent of one another. Furthermore, support system 10
may include provisions other than rollers 36, 38, 40 and guide
tracks 42, 44, 46 for facilitating movement of supports 30, 32.
For example, support system 10 may include other types of
slider systems and/or various types of moveable linkages for
facilitating movement of supports 30, 32. Furthermore, each
of the components of support system 10 may have various
shapes other than those shown in FIGS. 1A-1D.
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[0052] Power-transfer unit 12 may be any type of compo-
nent configured to receive power from a power source (not
shown in FIGS. 1A-1D) and transmit that power to power
load 14. Power-transfer unit 12 may include an input shatt 76
for receiving power from a power source, an output shaft 78
connected to power load 14, and various components for
transferring power from input shaft 76 to output shaft 78. In
some embodiments, power-transfer unit 12 may be a speed-
reduction unit configured to rotate output shaft 78 at a slower
speed than the power source connected to input shaft 76
rotates input shaft 76.

[0053] Power load 14 may be any type of component con-
figured to receive power from power-transfer unit 12 and
perform one or more tasks with that power. For example,
power load 14 may be an electric generator, a pump, or a
compressor.

[0054] FIGS. 2A-2D show a power system 80 that includes
power-transfer unit 12, power load 14, and a gas turbine
engine 82 mounted to support system 10. Gas turbine engine
82 may include a gas producer 84, a combustor 86, a power-
turbine section 88, and an exhaust collector 90 fixedly con-
nected to one another. Gas producer 84 may include intake
ducting 85 and a compressor 87. Support 32 may support gas
producer 84, and support 30 may support power-turbine sec-
tion 88. A longitudinal axis 92 of gas turbine engine 82 may
extend substantially parallel to axis 70. As is best seen in
FIGS. 2B and 2C, gas turbine engine 82 may include an
output shaft 94 connected to input shaft 76 of power-transfer
unit 12.

[0055] Mounting of gas turbine engine 82 to support sys-
tem 10 is not limited to the example shown in FIGS. 2A-2D.
For example, sections of gas turbine engine 82 other than
power-turbine section 88 and gas producer 84 may mount to
supports 30 and 32, respectively.

[0056] FIGS.6A, 6B, 7A-7F, 8A-8C,9,10A-10D, 11,12A,
12B, and 13 show various states of assembly of a second
embodiment of a support system 110 and a power system 180
that includes support system 110 and a gas turbine engine
182. FIGS. 6A and 6B show a base/support 116 of support
system 110. Base/support 116 may be a frame. Base/support
116 may be supported by various entities, including, but not
limited to, the ground (not shown), one or more structures
supported by the ground (not shown), one or more structures
of a vehicle (not shown), and/or one or more structures of a
marine vessel (not shown).

[0057] FIGS. 7A-7F show gas turbine engine 182 mounted
to base/support 116. FIGS. 7A and 7B provide perspective
views of gas turbine engine 182 and base/support 116 from
opposite sides; FIG. 7C provides an elevational view of gas
turbine engine 182 and base/support 116; FIG. 7D provides a
plan view of gas turbine engine 182 and base/support 116;
FIG. 7E provides an enlarged view of the portion of FIG. 7A
shown in circle 7E; and FIG. 7F provides an enlarged view of
the portion of FIG. 7B shown in circle 7F. As best seenin F1G.
7C, gas turbine engine 182 may include a gas producer 184, a
combustor 186, a power-turbine section 188, and an exhaust
collector 190 disposed along a longitudinal axis 192 of gas
turbine engine 182. Gas producer 184 may include intake
ducting 185 and a compressor 187.

[0058] As best seen in FIGS. 7A-7C, support system 10
may include engine supports 120, 122 that support gas turbine
engine 182 from base/support 116. Engine supports 120, 122
may be spaced from one another in the direction of an axis
118, and longitudinal axis 192 of gas turbine engine 182 may
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extend substantially parallel to axis 118. Engine supports
120, 122 may have any suitable configuration for supporting
a gas turbine engine. In some embodiments, engine support
120 may include a lower portion 140 that engages a support
structure 124 (FIGS. 6A, 6B, 7A) and a support structure 126
(FIGS. 6A, 6B, 7B) on base/support 116; a first upwardly
extending arm 142 (FIG. 7A) that connects to one side of
power-turbine section 188; and a second upwardly extending
arm 144 (FIG. 7B) that connects to the opposite side of
power-turbine section 188 in the same general manner.
[0059] Support structures 124, 126 may have various con-
figurations, and support system 110 may include various pro-
visions for releasably securing lower portion 140 of engine
support 120 to support structures 124, 126. As FIGS. 6A and
6B show, in some embodiments, support structures 124, 126
may each be mounting pads having holes 130, 132 for receiv-
ing fasteners. Referring to FIG. 7E, support system 110 may
include fasteners 200 that register with holes 130 of support
structure 124 and releasably secure lower portion 140 of
engine support 120 to support structure 124. Similarly, refer-
ring to FIG. 12B, support system 110 may include fasteners
200 that register with holes 132 and releasably secure lower
portion 140 of engine support 120 to support structure 126.
[0060] As best shown in FIGS. 7B, 7C, and 7F, engine
support 122 may include a lower portion 146 that engages a
support structure 128 on base/support 116 and an upper por-
tion 148 that engages compressor 187. Lower portion 146 and
upper portion 148 of engine support 122 may be releasably
engaged to one another using various means. For example, as
FIG. 7F shows, fasteners 194 may releasably secure upper
portion 148 to lower portion 146. Support structure 128 may
have various configurations, and engine support 122 may be
secured to support structure 128 in various manners. As FIGS.
6A and 6B show, in some embodiments, support structure 128
may be a mounting pad with holes 134 for receiving fasteners.
As FIG. 7F shows, in some embodiments, lower portion 146
of'engine support 122 may rest on support structure 128 with
fasteners 196 registering with holes 134 and releasably secur-
ing engine support 122 to support structure 128. With engine
supports 120, 122 engaged to base/support 116 and gas tur-
bine engine 182 in the manner shown in FIGS. 7A-7F, engine
supports 120, 122 may support gas turbine engine 182 in a
substantially fixed position relative to base/support 116.
[0061] Support system 110 may also include various pro-
visions for moving gas turbine engine 182 as a unit and/or
moving one or more portions of gas turbine engine 182 sepa-
rately from other portions, which provisions may be
employed when gas turbine engine 182 is not running. In
some embodiments, support system 110 may include provi-
sions for lifting engine support 120 and thereby lifting power-
turbine section 188. For example, as FIG. 7E shows, support
system 110 may include jacking bolts 202 for lifting the
portion of engine support 120 engaged to support structure
124. Similarly, as FIG. 12B shows, support system 110 may
include jacking bolts 202 for lifting the portion of engine
support 120 engaged to support structure 126. Of course, it
may be necessary to loosen or remove fasteners 200 before
using such jacking bolts to lift engine support 120 and power-
turbine section 188.

[0062] Support system 110 may also include provisions for
lifting engine support 122 and thereby lifting gas producer
184. For example, support system 110 may include jacking
bolts 198 for lifting engine support 122 and gas producer 184
relative to support structure 128. Of course, it may be neces-



US 2008/0187431 Al

sary to loosen or remove fasteners 196 before jacking bolts
198 can be used to lift engine support 122 and gas producer
184.

[0063] Like support system 10, support system 110 may
include guide tracks and provisions for suspending one or
more portions of gas turbine engine 182 from those guide
tracks. For example, as best shown in FIGS. 8A-8C, support
system 110 may include a first pair of guide tracks 112 and a
moveable support 162 for suspending a portion of gas turbine
engine 182 from guide tracks 112, as well as a pair of guide
tracks 114 and a moveable support 164 for suspending
another portion of gas turbine engine 182 from guide tracks
114. Guide tracks 112, 114 may be mounted to base/support
116 extending substantially parallel to axis 118 and longitu-
dinal axis 192 of gas turbine engine 182. Moveable supports
162, 164 may be left on guide tracks 112, 114 at all times, or
moveable supports 162, 164 may be removed from guide
tracks 112, 114 when they are not needed. Similarly, guide
tracks 112, 114 may form a permanent part of base/support
116, or guide tracks 112, 114 may be releasably secured to
base/support 116, so that guide tracks 112, 114 may be
removed from base/support 116 when they are not needed.
[0064] Guide tracks 112, 114 and moveable supports 162,
164 may be configured to engage one another in such a way
that guide tracks 112, 114 direct moveable supports 162, 164
along a predetermined path of travel, such as parallel to axes
192, 118. Various complementary configurations of guide
tracks 112, 114 and moveable supports 162, 164 may provide
this result. As FIGS. 8A-8C show, in some embodiments,
guide tracks 112, 114 may be rails, and each moveable sup-
port 162, 164 may include sliders 212 configured to engage
and slide along guide tracks 112, 114. As best shown in FIG.
8C, each slider 212 may include a channel 214 extending
through the slider 212 along an axis 215. The channel 214 of
each slider 212 may be configured to receive a guide track
112, 114 with a longitudinal axis 217 of the guide track 112,
114 extending through the channel 214 substantially parallel
with the axis 215 of the channel 214. Each guide track 112,
114 may include flanges 216 extending transversely outward
relative to its longitudinal axis 217. For receiving flanges 216,
the channel 214 of each slider 212 may include recesses 218
that also extend transversely outward relative to the axis 215
of the channel 214. Below each recess 218, each slider 212
may have flanges 220 extending transversely inward relative
to the axis 215 of the channel 214, thereby engaging flanges
216 in a manner limiting vertical movement of the slider 212
relative to the guide track 112, 114 extending through the
channel 214.

[0065] Each moveable support 162, 164 may be used to
support various portions of gas turbine engine 182. As FIG.
8A shows, in some embodiments, moveable support 162 may
include a flange 222 configured to be fastened to and support
an end of compressor 187. When flange 222 is fastened to the
end of compressor 187 to support gas producer 184 from
guide tracks 112, moveable support 162 may be disposed in
the position shown in FIG. 8B.

[0066] Moveable support 164 may be configured to cradle
an outer surface of combustor 186. Moveable support 164
may include a lower portion 224 that rides on sliders 212, a
middle portion 226 mounted to lower portion 224, and an
upper portion 228 mounted to middle portion 226. Upper
portion 228 of moveable support 164 may include a pair of
uprights 229, 230 configured to cradle opposite sides of com-
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bustor 186. Various means, such as fasteners, may be used to
secure each upright 229, 230 to combustor 186.

[0067] Uprights 229, 230 and middle portion 226 of move-
able support 164 may be secured to one another in various
ways. In some embodiments, moveable support 164 may be
configured in a manner allowing either holding each upright
229, 230 in a fixed position relative to middle portion 226 or
allowing one or both of uprights 229, 230 to move relative to
middle portion 226 while supporting combustor 186 from
middle portion 226. This may be accomplished in various
ways. In some embodiments, moveable support 164 may
include one or more mounting slots that receive fasteners for
securing an upright 229, 230 to middle portion 226 of move-
able support 164.

[0068] One example of such a configuration is shown in
detail in FIG. 10C. In this embodiment, middle portion 226 of
moveable support 164 may include a mounting slot 232 that
registers with mounting holes 234 on an outboard side of the
base of upright 229. Middle portion 226 of moveable support
164 may include a similar mounting slot (not shown) that
extends parallel to mounting slot 232 and registers with
mounting holes 235 (only one shown in FIG. 10C) on an
inboard side of the base of upright 229. To secure upright 229
to middle portion 226 of moveable support 164, fasteners (not
shown) may be secured through each mounting hole 234 and
mounting slot 232, as well as through each mounting hole 235
and the associated mounting slot of middle portion 226. To
hold upright 229 in a fixed position relative to middle portion
226, these fasteners may be tightened to firmly clamp upright
229 to middle portion 226. To allow upright 229 to slide on
middle portion 226 in the direction of mounting slot 232
while supporting combustor 186, these fasteners may be loos-
ened slightly. Middle portion 226 may similarly include
mounting slots (not shown) for securing upright 230 to
middle portion 226, so that upright 230 may also be heldin a
fixed position relative to middle portion 226 or allowed to
move relative to middle portion 226 while supporting com-
bustor 186.

[0069] The ability of uprights 229, 230 to simultaneously
move relative to middle portion 226 while supporting com-
bustor 186 may allow supporting combustor 186 with
uprights 229, 230 while moving combustor 186 relative to
middle portion 226 and lower portion 224. The configuration
of moveable support 164 may allow movement of uprights
229, 230 and combustor 186 in various directions relative to
middle portion 226. In some embodiments, mounting slot 232
and the other mounting slots used to secure uprights 229, 230
to middle portion 226 may extend substantially parallel to the
longitudinal axis 192 of gas turbine engine 182. This may
allow supporting combustor 186 with uprights 229, 230 while
sliding uprights 229, 230 and combustor 186 along the lon-
gitudinal axis 192 of gas turbine engine 182.

[0070] Middle portion 226 and lower portion 224 of move-
able support 164 may connect to one another in various ways.
As FIGS. 8 A-8C show, in some embodiments, middle portion
226 and lower portion 224 may mate with one another at an
interface 236, and middle portion 226 and lower portion 224
may be releasably secured to one another, such as with fas-
teners (not shown). Additionally, support system 110 may
include one or more alternative lower portions that middle
portion 226 and upper portion 228 of moveable support 164
may be mounted to instead of lower portion 224. For example,
FIGS. 10B, 10C, and 11 show moveable support 164
assembled with upper portion 228 and middle portion 226
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mounted to a lower portion 225 having a different configura-
tion than the lower portion 224 shown in FIGS. 8A-8C. As
will be discussed further below, lower portion 224 may be
used in some circumstances, and lower portion 225 may be
used in other circumstances.

[0071] As FIG. 8B shows, in addition to engine supports
120, 122 and moveable supports 162, 164, support system
110 may include a support 274 that may be used to support
intake ducting 185 during certain maintenance and repair
operations. Support 274 may be, for example, a cradle that
may be inserted between base/support 116 and lower surfaces
of intake ducting 185 to support intake ducting 185. During
operation of gas turbine engine 182, intake ducting 185 may
connect to compressor 187 in a manner such that support 274
is not needed to help hold intake ducting 185. However, as is
discussed in more detail below, during certain maintenance
and repair operations, it may be desirable to release the
engagements between intake ducting 185 and compressor
187 to allow moving compressor 187 relative to intake duct-
ing 185. In such circumstances, before the engagements
between intake ducting 185 and compressor 187 are released,
support 274 may be put in place to hold intake ducting 185.

[0072] Inaddition to guide tracks 112, 114, support system
110 may include various other guide tracks for supporting one
or more portions of gas turbine engine 182. For example, as
FIG. 10A shows, support system 110 may include guide
tracks 204,205, 208, and 210. Each guide track 204, 205, 208,
210 may have various configurations. In some embodiments,
each guide track 204, 205, 208, 210 may have the same
construction as the configuration of guide tracks 112, 114
discussed above in connection with FIG. 8C. In some
embodiments, each guide track 204, 205, 208, 210 may be
attached to a supportbeam 238,240, 242, 244. Support beams
238, 240, 242, 244 may include apertures 245 that open
downwardly on a side of the support beam 238, 240, 242, 244
opposite the guide track 204, 205, 208, 210 mounted thereto.
[0073] Support system 110 may include various provisions
for supporting guide tracks 204, 205, 208, 210 and support
beams 238, 240, 242, 244 adjacent gas turbine engine 182, so
that gas turbine engine 182 may be suspended from one or
more of guide tracks 204, 205, 208, 210. In some embodi-
ments, base/support 116 may be used to support one end of
each guide track 204, 205, 208, 210 and support beam 238,
240, 242, 244, and a support 246 may be used to support the
other end of each guide track 204, 205, 208, 210 and support
beam 238, 240, 242, 244. As is discussed in more detail
below, various combinations of one or more of guide tracks
204,205,208, 210 and support beams 238, 240, 242, 244 may
be used to support one or more portions of gas turbine engine
182 during maintenance and repair operations. When gas
turbine engine 182 is operating, guide tracks 204, 205, 208,
210 and support beams 238, 240, 242, 244 may or may not be
mounted to base/support 116 and support 246. In fact, when
gas turbine engine 182 is running, guide tracks 204, 205, 208,
210 and support beams 238, 240, 242, 244, as well as support
246, may be used for maintenance and repair operations on
other gas turbine engines.

[0074] Support 246 may include a frame 248 and legs 250.
In some embodiments, legs 250 may have a height such that
the upper side of frame 248 sits at roughly the same height as
the upper side of base/support 116. Frame 248 may include
provisions similar to base/support 116 for mounting gas tur-
bine engine 182 or portions thereof. For example, frame 248
may include a support structure 252 and holes 254 that are
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substantially the same as support structure 124 and holes 130.
Similarly, frame 248 may include a support structure 256 and
holes 258 that are substantially the same as the support struc-
ture 126 and holes 132 of base/support 116. Frame 248 may
also include a support structure 260 and holes 262 that are
substantially the same as support structure 128 and holes 134.
Additionally, the relative positioning of support structures
252, 256,260 and holes 254, 258, 262 on frame 248 may be
substantially the same as the relative positioning of support
structures 124, 126, 128 and holes 130, 132, 134 on base/
support 116.

[0075] Frame 248 may also include a support structure 264
and holes 266 configured to mate with and support the con-
figuration of moveable support 164 shown in FIGS. 10B,
10C, and 11. Specifically, support structure 264 and holes 266
may be configured to mate with and support lower portion
225 of this version of moveable support 164.

[0076] In some embodiments, support 246 may include
provisions for adjusting the height of frame 248 relative to the
surface that legs 250 rest on. For example, support 246 may
include one or more jacking mechanisms (not shown) for
raising and lowering one or more of legs 250. In some
embodiments, support 246 may include jacking mechanisms
operable to raise and lower different legs 250 independently
of one another to adjust the angle of frame 248 relative to the
support surface under legs 250 and/or accommodate uneven-
ness in the underlying support surface.

[0077] Support system 110 may also include provisions for
facilitating movement of frame 248 (when guide tracks 204,
205, 208, 210 and their support beams 238, 240, 242, 244 are
not mounted across base/support 116 and frame 248). For
example, support system 110 may include transport wheels
(not shown) for rolling frame 248 around. Such transport
wheels may be attached to frame 248 and/or legs 250 in such
a manner that the wheels may be lowered to contact the
ground when it is desired to move frame 248. Alternatively,
such transport wheels may be removable wheels that may be
attached to frame 248 and/or legs 250 when it is desired to
move frame 248. Similarly, support system 110 may include
a retractable or removable hitch structure (not shown) for
frame 248, which hitch structure may be used to pull frame
248 on the transport wheels.

[0078] Support system 110 may include various provisions
for suspending gas turbine engine 182 and/or portions thereof
from one or more of guide tracks 204, 205, 208, 210. FIGS.
10A-10D and 11 show combustor 186 and gas producer 184
of gas turbine engine 182 suspended from guide tracks 205,
208, and 210, while power-turbine section 188 and exhaust
collector 190 remain supported from base/support 116 by
support structures 124, 126 and engine support 120. For sus-
pending combustor 186 from guide tracks 205, 208, support
system 110 may include a plurality of sliders 212 that may be
engaged to guide tracks 205, 208 and fixedly secured to lower
portion 225 of moveable support 164 to slideably support
moveable support 164 on guide tracks 205,208. In addition to
the two sliders 212 shown engaged to guide tracks 205, 208
and secured to lower portion 225 in FIG. 10C, support system
110 may include one or more other sliders 212 for supporting
lower portion 225 from guide tracks 205, 208. For example,
support system 110 may include two other sliders 212 for
supporting the side of lower portion 225 not shown in FIG.
10C from guide tracks 205, 208. The configuration of the
sliders 212 for supporting lower portion 225 of moveable
support 164 and the manner in which they engage guide
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tracks 205, 208 may be substantially the same as the configu-
ration of the slider 212 shown in FIG. 8C and the manner in
which it engages the guide track 114 shown therein.

[0079] As best shown in FIG. 10D, for supporting gas pro-
ducer 184 from guide track 210, support system 110 may
include sliders 212 and brackets 268, 270. Sliders 212 may be
engaged to guide track 210. Brackets 268, 270 may be fixedly
secured to upper portion 148 of engine support 122 in place of
lower portion 146. Additionally, bracket 270 may be fixedly
secured to sliders 212. Engaged to one another in this manner,
upper portion 148 of engine support 122, brackets 268, 270,
and sliders 212 may suspend gas producer 184 from guide
track 210. The configuration of these sliders 212 and the
manner in which they engage guide track 210 may be the
same as the configuration of the slider 212 shown in FIG. 8C
and the manner in which it engages the guide track 114 shown
therein. When assembled to one another in the manner shown
in FIG. 10D, upper portion 148 of engine support 122, bracket
268, bracket 270, and sliders 212 may form a moveable
support 271 for supporting gas producer 184 from guide track
210.

[0080] The engagements between upper portion 148 of
engine support 122, bracket 268, and bracket 270 may con-
strain relative movement between gas producer 184 and
bracket 270 in various ways. In some embodiments, support
system 110 may have provisions that allow either holding a
fixed positional relationship between gas producer 184 and
bracket 270 or moving gas producer 184 relative to bracket
270 while gas producer 184 is supported from bracket 270
with bracket 268 and upper portion 148 of engine support
122. One embodiment of such provisions is illustrated in FIG.
10D. Specifically, in the embodiment shown in FIG. 10D, the
provisions for securing brackets 268, 270 to one another
include mounting slots 278 in bracket 270 and corresponding
mounting holes 280 in bracket 268. Brackets 268, 270 may be
secured to one another by securing fasteners (not shown)
through mounting slots 278 and mounting holes 280. If it is
desired to hold a fixed positional relationship between gas
producer 184 and bracket 270, the fasteners secured through
mounting slots 278 and mounting holes 280 may be tightened
to firmly clamp brackets 268, 270 together. Alternatively, if it
is desired to allow movement of gas producer 184 relative to
bracket 270 while supporting gas producer 184 from bracket
270 with bracket 268 and upper portion 148 of engine support
122, the fasteners secured through mounting slots 278 and
mounting holes 280 may be loosened slightly. This may allow
movement of bracket 268, and thus gas producer 184, relative
to bracket 270 in the directions of mounting slots 278.
[0081] Mounting slots 278 may have various shapes and
orientations to constrain movement of gas producer 184 rela-
tive to bracket 270 in various ways. In some embodiments,
mounting slots 278 may extend substantially parallel to axes
118, 192. This may allow moving gas producer 184 in either
direction along axes 118, 192 relative to bracket 270.

[0082] FIGS. 12A and 12B show gas turbine engine 182
suspended as a unit from guide tracks 204, 205, and 210. Gas
producer 184 may be suspended from guide track 210 in the
same manner as shown in FIGS. 10B and 10D. Additionally,
engine support 120, power-turbine section 188, and exhaust
collector 190 may be suspended from guide tracks 204, 205.
As is best shown in FIG. 12B, the provisions for suspending
engine support 120, power-turbine section 188, and exhaust
collector 190 from guide tracks 204, 205 may include sliders
212 that engage guide tracks 204, 205 and brackets 272 for
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suspending engine support 120 from those sliders 212. In
addition to the sliders 212 and brackets 272 shown in FIG.
12B, support system 110 may have an additional pair of
sliders 212 and brackets 272 for suspending the opposite side
of'engine support 120 (the side disposed above support struc-
ture 124) from guide tracks 204, 205. The configuration of
these sliders 212 and the manner in which they engage guide
tracks 204, 205 may be the same as the configuration of the
slider 212 shown in FIG. 8C and the manner in which it
engages the guide track 114 shown therein. Brackets 272 may
have any suitable configuration for suspending engine sup-
port 120 from guide tracks 204, 205.

[0083] Power system 180 is not limited to the configura-
tions shown in the figures. For example, engine supports 120,
122 may engage different portions of gas turbine engine 182
than power-turbine section 188 and compressor 187, respec-
tively. Additionally, engine supports 120, 122, as well as
moveable supports 162, 164, may have a different configura-
tion than shown in the figures. Similarly, one or more of guide
tracks 112, 114, 204, 205, 208, 210 may have different con-
figurations than discussed above and shown in the figures.
Additionally, support system 110 may include different con-
figurations of sliders 212 or means other than sliders 212 for
slideably supporting gas turbine engine 182 and/or portions
thereof from guide tracks 112, 114, 204, 205, 208, 210. Addi-
tionally, in some embodiments, one or more of the guide
tracks 112, 114, 204, 205, 208, 210 and the components that
engage them may have a different configuration than others of
the guide tracks 112, 114, 204, 205, 208, 210 and the com-
ponents that engage them. Furthermore, support system 110
may have various other components in addition to the ones
shown in the figures, and/or support system 110 may omit one
ormore of the components shown in the figures. For example,
support system 110 may include various other stationary
and/or moveable supports, as well as other guide tracks, for
supporting various portions of gas turbine engine 182. More-
over, while the figures do not show any components drivingly
connected to the output of power-turbine section 188, power
system 180 may include various components driven by
power-turbine section 188. For example, like power system
80, power system 180 may include a power-transfer unit 12
and power load 14 drivingly connected to the output of
power-turbine section 188.

INDUSTRIAL APPLICABILITY

[0084] Power system 80 and support system 10 thereof, as
well as power system 180 and support system 110 thereof,
may have application wherever power is required for per-
forming one or more tasks. Gas turbine engine 82 may be
operated to drive input shaft 76 of power-transfer unit 12 and,
thereby, drive power load 14 to pump fluid, generate electric-
ity, or do other work. While gas turbine engine 82 is driving
power load 14, support 30 and support 32 may be fastened in
substantially fixed positions with respect to one another and
fixedly fastened to base/support 16 to hold the various por-
tions of gas turbine engine 82 in substantially fixed positions
with respect to base/support 16. Similarly, gas turbine engine
182 may be operated to drive various power loads (not shown)
drivingly connected to the output of power-turbine section
188. During such operation of gas turbine engine 182, as
FIGS. 7A-7F show, gas turbine engine 182 may be supported
in a substantially fixed position relative to base/support 116
by engine supports 120, 122 without support from guide
tracks 112, 114, 204, 205, 208, 210.
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[0085] When gas turbine engine 82 is not being operated to
drive power load 14, support system 10 may be used to
support various portions of gas turbine engine 82 while they
are moved for various purposes, such as repair. For example,
as FIG. 3A shows, moveable supports 62, 64 may be used to
support compressor 87 and combustor 86 while compressor
87 and combustor 86 are moved along longitudinal axis 92
away from power-turbine section 88 and exhaust collector 90.
In order to allow this, moveable supports 62, 64 may first be
engaged to compressor 87 in a manner such that they may
fully support compressor 87 and combustor 86. Subse-
quently, any connections between compressor 87 and support
32 may be released, and combustor 86 may be unfastened
from power-turbine section 88. Additionally, compressor 87
may be disconnected from intake ducting 85 to allow com-
pressor 87 to move along longitudinal axis 92 while intake
ducting 85 remains stationary. For example, in some embodi-
ments, annular rings (not shown) connected between an outer
surface of compressor 87 and intake ducting 85 may be
removed so that compressor 87 may move through a center
portion of intake ducting 85.

[0086] Subsequently, moveable supports 62, 64 may be slid
along axis 70 on guide tracks 68, 74 to move compressor 87
and combustor 86 along longitudinal axis 92 away from
power-turbine section 88. Once gas producer 84 and combus-
tor 86 are at a desired position along longitudinal axis 92, the
positions of moveable supports 62, 64 may be secured to
secure the position of gas producer 84 and combustor 86.
[0087] As FIG. 3B shows, intake ducting 85 may be left
connected to compressor 87 and moved with compressor 87
and combustor 86 along longitudinal axis 92 while moveable
supports 62, 64 support compressor 87, intake ducting 85, and
combustor 86. This may entail unfastening any connections
fixing intake ducting 85 to support 32, other ductwork (not
shown), and/or other components before sliding moveable
supports 62, 64 along axis 70.

[0088] Additionally, as FIGS. 4A and 4B show, support 30
may be used to support power-turbine section 88 and exhaust
collector 90 while they are moved away from longitudinal
axis 92 independently of gas producer 84 and combustor 86.
In order to allow this, output shaft 94 of gas turbine engine 82
may be disconnected from input shaft 76 of power-transfer
unit 12. Additionally, any engagements fixing the position of
support 30 with respect to support 32 and base/support 16
may be released. Subsequently, support 30 may be slid on
guide tracks 42, 44 to move power-turbine section 88 and
exhaust collector 90 away from longitudinal axis 92. In some
embodiments, such as the embodiment shown in FIGS. 4A
and 4B, support 30 may fully support power-turbine section
88 and exhaust collector 90 as they are moved away from
longitudinal axis 92. As support 30 is moved along axis 48,
support 30 may begin to move off of guide tracks 42, 44 onto
guide tracks 56, 58 of portable supports 50, 52. Once power-
turbine section 88 and exhaust collector 90 are in a desired
position along axis 48, various provisions may be used to fix
the position of support 30, power-turbine section 88, and
exhaust collector 90 along axis 48.

[0089] As FIG. 5 shows, support system 10 may also be
used to support gas turbine engine 82 as a unit as it is moved
along axis 48. In order to allow this, supports 30, 32 may be
left fixedly fastened to one another, output shaft 94 of gas
turbine engine 82 may be disconnected from input shaft 76 of
power-transfer unit 12, and any engagements fixing the posi-
tion of frame 28 with respect to base/support 16 may be
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released. Frame 28 may then be slid along guide tracks 42, 44,
46. As frame 28 moves along axis 48, it may begin to move off
of' base/support 16 onto portable supports 50, 52, 54.

[0090] Like support system 10, support system 110 may be
used when gas turbine engine 182 is not running to support
one or more portions of gas turbine engine 182 while they are
moved relative to base/support 116. For example, guide
tracks 112, 114 and moveable supports 162, 164 may be used
to support compressor 187 and combustor 186 while they are
moved independently of power-turbine section 188. In prepa-
ration for doing so, as FIG. 8B shows, moveable support 162
may be mounted to guide tracks 112 and connected to com-
pressor 187 in a manner allowing moveable support 162 to
support compressor 187 from guide tracks 112. Additionally,
moveable support 164 may be assembled using lower portion
224, and moveable support 164 may then be mounted to guide
tracks 114 and attached to combustor 186 in a manner allow-
ing moveable support 164 to suspend combustor 186 from
guide tracks 114.

[0091] Once moveable supports 162, 164 are engaged to
gas turbine engine 182 and guide tracks 112, 114 in this
manner, various engagements attaching compressor 187 and
combustor 186 to other components of power system 180
may be released. The engagements between compressor 187
and engine support 122, as well as the engagements between
combustor 186 and power-turbine section 188 may be
released. If it is desired to leave intake ducting 185 stationary
while moving compressor 187 and combustor 186, support
274 may be put in place to support intake ducting 185, and the
engagements between intake ducting 185 and compressor
187 may be released. The engagements between intake duct-
ing 185 and compressor 187 may include annular rings (not
shown) connected between an outer portion of compressor
187 and intake ducting 185. Thus, to release compressor 187
from intake ducting 185, these annular rings may be released
from compressor 187 and/or intake ducting 185.

[0092] Once all engagements preventing movement of
compressor 187 and combustor 186 away from power-turbine
section 188 have been released and moveable supports 162,
164 are supporting compressor 187 and combustor 186 from
guide tracks 112, 114, compressor 187, combustor 186, and
moveable supports 162, 164 may be slid away from power-
turbine section 188 in the direction of longitudinal axis 192 on
guide tracks 112, 114. FIG. 9 shows compressor 187, com-
bustor 186, and moveable supports 162, 164 after being slid
away from power-turbine section 188. As can be seen by
comparing FIG. 9 to FIG. 8B, with compressor 187 discon-
nected from intake ducting 185 during this process, compres-
sor 187 may slide through the center of intake ducting 185.
[0093] Support system 110 may also be used to support gas
producer 184 and combustor 186 while they are moved inde-
pendently of power-turbine section 188 in a direction other
than along longitudinal axis 192. For example, referring to
FIGS. 10A-10D, guide tracks 205, 208, 210 may be used to
support gas producer 184 and combustor 186 while they are
moved in the direction of an axis 276 that extends at an angle
to longitudinal axis 192 of gas turbine engine 182. The angle
between axis 276 and longitudinal axis 192 may have various
values. In some embodiments, axis 276 may extend substan-
tially perpendicular to longitudinal axis 192 of gas turbine
engine 182.

[0094] Before gas producer 184 and combustor 186 may be
moved in the direction of axis 276 on guide tracks 205, 208,
210, some preparatory steps may be required. If support 246
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and guide tracks 205, 208, 210 are not already in place, they
may be set up as shown in FIGS. 10A and 10B. Support 246
may be set in place adjacent base/support 116 using various
means. For example, in embodiments where support system
110 includes transport wheels for support 246, support 246
may be rolled into place using those transport wheels. Sup-
port 246 may be positioned such that support structures 252,
256, 260 are substantially aligned with support structures
124,126, 128, respectively, in the directions of axes 118, 192.
Once support 246 is so positioned, the weight of support 246
may be released onto legs 250, so that legs 250 may hold
support 246 stationary adjacent base/support 116. In embodi-
ments where transport wheels are used to roll support 246 into
place adjacent base/support 116, releasing the weight of sup-
port 246 onto legs 250 may involve removing or raising those
wheels.

[0095] Support 246 may be set up such that the top surface
of frame 248 is substantially even with the top surface of
base/support 116. In some embodiments, legs 250 may have
a fixed length that automatically puts the top surface of frame
248 substantially even with the top surface of base/support
116. In other embodiments, the elevation of one or more
portions of frame 248 may be adjusted, such as by using one
or more jacking mechanisms to raise or lower one or more of
legs 250 and/or by placing spacers under one or more of legs
250. In some embodiments, once support 246 is in the desired
position relative to base/support 116, support 246 may be
anchored to base/support 116 to help stabilize support 246.

[0096] With support 246 in place adjacent base/support
116, guide tracks 205, 208, 210 and their support beams 240,
242, 244 may be mounted across base/support 116 and frame
248 of support 246. As FIGS. 10A and 10B show, guide tracks
205, 208, 210 may be mounted such that they each extend
substantially parallel to axis 276. Guide track 205 and its
support beam 240 may be mounted generally under combus-
tor 186 of gas turbine engine 182 and adjacent support struc-
ture 264 on frame 248. Similarly, guide track 208 and its
support beam 242 may be mounted generally under combus-
tor 186 and on a side of support structure 264 opposite guide
track 205 and its support beam 240. As best shown in FIG.
10A, guide track 208 and its support beam 242 may be
mounted across guide tracks 114, with guide tracks 114
extending through apertures 245 in support beam 242. Guide
track 210 and its support beam 244 may be mounted adjacent
support structure 128 on base/support 116 and adjacent sup-
port structure 260 on frame 248. Guide tracks 205, 208, 210
and their support beams 240, 242, 244 may be secured to
base/support 116 and frame 248 in various manners. In some
embodiments, fasteners may be used to secure guide tracks
205, 208, 210 to base/support 116 and frame 248.

[0097] Once support 246 is in place and guide tracks 205,
208, 210 are mounted across base/support 116 and frame 248
of'support 246, the weight of gas producer 184 and combustor
186 of gas turbine engine 182 may be transferred to guide
tracks 205, 208, 210 as follows. Sliders 212 (shown in FIGS.
10C and 10D) may be engaged to guide tracks 205, 208, 210.
Additionally, as FIGS. 10B and 10C show, moveable support
164 may be assembled using lower portion 225. Lower por-
tion 225 may be secured to the sliders 212 engaged to guide
tracks 205, 208, such that moveable support 164 is suspended
from guide tracks 205, 208 by those sliders 212. Upper por-
tion 228 (i.e., uprights 229, 230) may be engaged to combus-
tor 186. With moveable support 164 suspended from guide
tracks 205, 208 by sliders 212 and upper portion 228 of
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moveable support 164 engaged to combustor 186, sliders 212
and moveable support 164 may suspend combustor 186 from
guide tracks 205, 208. The above-described steps for engag-
ing sliders 212 and moveable support 164 between guide
tracks 205, 208 and combustor 186 may be executed in vari-
ous orders.

[0098] In order to suspend gas producer 184 from guide
track 210, as FIG. 10D shows, moveable support 271 may be
assembled between guide track 210 and gas producer 184.
This may involve engaging sliders 212 to guide track 210.
Additionally, the fasteners 196 clamping lower portion 146 of
engine support 122 to support structure 128 (shown in FIG.
7F) may be loosened slightly, and jacking bolts 198 may be
used to lift engine support 122 and gas producer 184 slightly
relative to support structure 128. Then, as FIG. 10D shows,
bracket 270 may be secured to the sliders 212 on guide track
210, and bracket 268 may be secured between bracket 270
and upper portion 148 of engine support 122 to form move-
able support 271.

[0099] Once brackets 268, 270 are connected between
upper portion 148 of engine support 122 and the sliders 212
on guide track 210, jacking bolts 198 (shown in FIG. 7F) may
be used to lower engine support 122 and gas producer 184.
Brackets 268, 270 may have a shape and size such that the
vertical slack in the load path from upper portion 148 of
engine support 122, through brackets 268, 270 and sliders
212, to guide track 210 is less than the vertical slack between
lower portion 146 of engine support 122 and support structure
128. Accordingly, when jacking bolts 198 are used to lower
gas producer 184, sliders 212 and brackets 268, 270 may be
compressed between upper portion 148 of engine support 122
and guide track 210 before lower portion 146 of engine sup-
port 122 comes back down to support structure 128. Thus, the
weight of gas producer 184 may be transferred to guide track
210 through upper portion 148 of engine support 122, brack-
ets 268, 270, and sliders 212. With these components sup-
porting gas producer 184 from guide track 210, lower portion
146 of engine support 122 may be removed.

[0100] Subsequently, with moveable supports 164, 271
engaged to combustor 186, gas producer 184, and guide
tracks 205, 208, 210 in the manner shown in FIG. 10B,
various engagements attaching gas producer 184 and com-
bustor 186 to other components of power system 180 may be
released. For example, engagements between intake ducting
185 and external ductwork (not shown), engagements
between combustor 186 and power-turbine section 188, and
various other engagements may be released.

[0101] In some embodiments, releasing the engagements
connecting gas producer 184 and combustor 186 to other
components of power system 180 may suffice to allow mov-
ing gas producer 184 and combustor 186 along guide tracks
205, 208, 210 in the direction of axis 276. In other embodi-
ments, one or more components of gas producer 184 and/or
combustor 186 may overlap with one or more components of
power-turbine section 188 in a manner obstructing movement
of gas producer 184 and combustor 186 in the direction of
axis 276. In such embodiments, this may be addressed with
the above-discussed provisions for (1) supporting combustor
186 with uprights 229, 230 of moveable support 164 while
sliding combustor 186 and uprights 229, 230 in the direction
of longitudinal axis 192 relative to middle portion 226 of
moveable support 164; and (2) supporting gas producer 184
with upper portion 148 of engine support 122 and bracket 268
while sliding gas producer 184, upper portion 148 of engine
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support 122, and bracket 268 in the direction of longitudinal
axis 192 relative to bracket 270. Specifically, using these
provisions, combustor 186, uprights 229, 230, gas producer
184, upper portion 148 of engine support 122, and bracket
268 may all be slid simultaneously along longitudinal axis
192 relative to middle portion 226 of moveable support 164
and bracket 270 of moveable support 271 to move combustor
186 and gas producer 184 away from power-turbine section
188.

[0102] Subsequently, with the constraints imposed by
engagements to other components and component overlap
removed, gas producer 184, combustor 186, and moveable
supports 164, 271 may be slid as a unit in the direction of axis
276 and away from longitudinal axis 192 on guide tracks 205,
208, 210. FIG. 11 shows gas producer 184, combustor 186,
and moveable supports 164, 271 after having been moved in
this manner on guide tracks 205, 208, 210. Moving gas pro-
ducer 184 and combustor 186 away from longitudinal axis
192 of gas turbine engine 182 may allow better access to
internal components of combustor 186 and power-turbine
section 188 for maintenance and repair operations.

[0103] Additionally, gas producer 184 and combustor 186
may be transferred from base/support 116 to frame 248 of
support 246. To do so, gas producer 184, combustor 186, and
moveable supports 164, 271 may be slid on guide tracks 205,
208, 210 until lower portion 225 of moveable support 164 is
substantially aligned with support structure 264 on frame 248
and moveable support 271 is substantially aligned with sup-
port structure 260 on frame 248. Subsequently, lower portion
225 of moveable support 164 may be secured to support
structure 264 and released from the sliders 212 engaged to
guide tracks 205, 208, thereby securely fixing combustor 186
to frame 248. This may be accomplished by lifting the weight
of combustor 186 and moveable support 164 off of the sliders
212 engaged to guide tracks 205, 208, releasing the engage-
ments between moveable support 164 and those sliders 212,
moving those sliders 212 out of the way, lowering lower
portion 225 of moveable support 164 onto support structure
264, and securely fixing lower portion 225 of moveable sup-
port 164 to support structure 264.

[0104] Similarly, gas producer 184 may be securely fixed to
support structure 260 of frame 248 using lower portion 146
and upper portion 148 of engine support 122. To do so, lower
portion 146 of engine support 122 may be placed between
support structure 260 and upper portion 148 of engine support
122, and then lower portion 146 may be fixedly secured to
upper portion 148. This may leave lower portion 146 spaced
slightly above support structure 260 with upper portion 148,
bracket 268, bracket 270, and sliders 212 still supporting gas
producer 184 from guide track 210. Subsequently, jacking
bolts 198 (shown in FIG. 7F) may be used with lower portion
146 and upper portion 148 of engine support 122 to lift the
weight of gas producer 184 off of bracket 268, bracket 270,
and the sliders 212 engaged to guide track 210. This may
allow removing brackets 268, 270 from between upper por-
tion 148 of engine support 122 and sliders 212. Subsequently,
jacking bolts 198 may be used to drop lower portion 146 of
engine support 122 onto support structure 260, and lower
portion 146 may be securely fixed to support structure 260,
such as with fasteners. Because support structure 260 has
substantially the same configuration as support structure 128
of base/support 116, the same mounting features and hard-
ware used to secure lower portion 146 of engine support 122
to support structure 128 may be used to secure lower portion
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146 of engine support 122 to support structure 260. Addition-
ally, guide tracks 205, 208, 210 and their support beams 240,
242,244, as well as any other structures connecting frame 248
of support 246 to base/support 116, may be removed to allow
moving frame 248 away from base/support 116.

[0105] Support system 110 may also be used to support gas
turbine engine 182 while it is moved as a unit relative to
base/support 116. For example, referring to FIGS. 12A and
12B, guide tracks 204, 205, 210 may be used to support gas
turbine engine 182 as it is moved as a unit in the direction of
axis 276. To prepare for this, as discussed in detail above,
support 246 may be positioned adjacent base/support 116.
Additionally, as FIG. 10A shows, guide track 204 and its
support beam 238 may be mounted substantially parallel to
axis 276 on base/support 116 adjacent support structures 124,
126 and on frame 248 adjacent support structures 252, 256.
Similarly, guide track 205 and its support beam 240 may be
mounted substantially parallel to axis 276 across base/sup-
port 116 and frame 248 on a side of support structures 124,
126, 252, 256 opposite guide track 204. Additionally, as dis-
cussed above, guide track 210 and its support beam 244 may
be mounted substantially parallel to axis 276 on base/support
116 adjacent support structure 128 and on frame 248 adjacent
support structure 260. As was also discussed above, the
weight of gas producer 184 may be transferred from support
structure 128 to guide track 210 by assembling moveable
support 271 between gas producer 184 and guide track 210
and removing lower portion 146 of engine support 122.
[0106] The weight of power-turbine section 188 and
exhaust collector 190 may be transferred from support struc-
tures 124, 126 of base/support 116 to guide tracks 204, 205 as
follows. The fasteners 200 securing engine support 120 to
support structures 124, 126 may be loosened slightly. Subse-
quently, jacking bolts 202 may be used to lift engine support
120, power-turbine section 188, and exhaust collector 190
slightly. Additionally, as FIG. 12B shows, sliders 212 may be
engaged to guide tracks 204, 205. Brackets 272 may be
securely attached between these sliders 212 and engine sup-
port 120 in a manner allowing brackets 272 and the sliders
212 to fully support engine support 120, power-turbine sec-
tion 188, and exhaust collector 190 from guide tracks 204,
205. Brackets 272 may be attached to the sliders 212 and
engine support 120 using various means, including, but not
limited to, fasteners (not shown).

[0107] Once brackets 272 and the sliders 212 engaged to
guide tracks 204, 205 are attached to engine support 120 in
this manner, jacking bolts 202 may be used to lower engine
support 120, power-turbine section 188, and exhaust collector
190. Brackets 272 and the sliders 212 may be configured and
engaged between engine support 120 and guide tracks 204,
205 in a manner such that the vertical slack in the load path
from engine support 120, through brackets 272 and sliders
212, to guide tracks 204, 205 is less than the vertical slack
between engine support 120 and support structures 124, 126.
Accordingly, as jacking bolts 202 are used to lower engine
support 120, the vertical load on engine support 120 may be
accepted by brackets 272, the sliders 212, and guide tracks
204, 205 before engine support 120 drops back into contact
with support structures 124, 126. Assembled in this way
between guide tracks 204, 205 and power-turbine section
188, the sliders 212, brackets 272, and engine support 120
may collectively form a moveable support 273 for gas turbine
engine 182.



US 2008/0187431 Al

[0108] Once gas turbine engine 182 is suspended from
guide tracks 204, 205, 210 by moveable supports 271, 273,
various engagements between gas turbine engine 182 and
other components of power system 180 may be released. For
example, the fasteners 200 used to secure engine support 120
to support structures 124, 126 may be removed. Additionally,
engagements between intake ducting 185, exhaust collector
190, and external intake and exhaust ducting (not shown) may
be released. Similarly, engagements between the output of
power-turbine section 188 and any power loads (not shown)
connected thereto may be released.

[0109] Once gas turbine engine 182 is released from these
and other attachments to other portions of power system 180,
gas turbine engine 182 and moveable supports 271, 273 may
be slid in the direction of axis 276 on guide tracks 204, 205,
210. Gas turbine engine 182 may be moved in this manner for
various purposes. For example, gas turbine engine 182 may
be moved on guide tracks 204, 205,210 to transfer gas turbine
engine 182 from base/support 116 to frame 248 of support
246. To transfer gas turbine engine 182 to frame 248, gas
turbine engine 182 and moveable supports 271, 273 may be
slid on guide tracks 204, 205, 210 to a position where (1)
moveable support 271 is substantially aligned with support
structure 260 on frame 248, and (2) engine support 120 of
moveable support 273 is aligned with support structures 252,
256 in substantially the same manner that engine support 120
aligns with support structures 124, 126 of base/support 116
when mounted thereto. With gas turbine engine 182 and
moveable supports 271, 273 so positioned over frame 248, the
weight of gas producer 184 may be lifted from guide track
210, and gas producer 184 may be secured to support struc-
ture 260 using lower portion 146 and upper portion 148 of
engine support 122, as discussed in detail above.

[0110] Additionally, using a similar process, power-turbine
section 188 and exhaust collector 190 may be securely fixed
to frame 248 through support structures 252, 256. To do so,
the weight of engine support 120, power-turbine section 188,
and exhaust collector 190 may be lifted from brackets 272 and
the sliders 212 engaged to guide tracks 204, 205. This may be
done, for example, using jacking bolts 202. After the load is
lifted off of them, brackets 272 may be removed from
between engine support 120 and the sliders 212 engaged to
guide tracks 204, 205. Subsequently, engine support 120 may
be lowered onto support structures 252, 256 and securely
fixed thereto. Because support structures 252, 256 have sub-
stantially the same configurations as support structures 124,
126 on base/support 116, the same mounting features and
hardware used to secure engine support 120 to support struc-
tures 124, 126 may be used to secure engine support 120 to
support structures 252, 256.

[0111] In some cases, to help support gas turbine engine
182 from frame 248, additional supports may be connected
between frame 248 and gas turbine engine 182. For example,
moveable support 164 may be mounted between support
structure 264 and combustor 186 to help support gas turbine
engine 182 from frame 248.

[0112] Support system 110 may also be used to support
power-turbine section 188 and exhaust collector 190 while
they are moved parallel to axis 276 independently of gas
producer 184 and combustor 186. This process may involve,
for example, (1) releasing engagements between power-tur-
bine section 188 and combustor 186; (2) releasing engage-
ments between exhaust collector 190 and other portions of
power system 180; (3) transferring the weight of power-
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turbine section 188 and exhaust collector 190 to guide tracks
204,205 by assembling moveable support 271 between guide
tracks 204, 205 and power-turbine section 188 using the
process discussed above; and (4) sliding power-turbine sec-
tion 188 exhaust collector 190, and moveable support 271
parallel to axis 276 on guide tracks 204, 205. Using this
process, power-turbine section 188 and exhaust collector 190
may be transferred to frame 248 of support 246. To do so,
power-turbine section 188 and exhaust collector 190 may be
slid on guide tracks 204, 205 until engine support 120 is
aligned with support structures 252, 256 in substantially the
same manner that engine support 120 aligns with support
structures 124, 126 when mounted thereto. Subsequently,
power-turbine section 188 and exhaust collector 190 may be
secured to frame 248 by using the process described above to
transfer the weight of engine support 120, power-turbine
section 188, and exhaust collector 190 to support structures
252, 256 and secure engine support 120 to support structures
252, 256.

[0113] Before moving power-turbine section 188 and
exhaust collector 190 on guide tracks 204, 205 independently
of gas producer 184 and combustor 186, it may be necessary
to provide additional support for and/or move gas producer
184 and combustor 186. Additional support may be provided
for combustor 186 by engaging moveable support 164
between guide tracks 114 and combustor 186 in the manner
discussed above in connection with FIGS. 8A-8C. Addition-
ally, moveable support 162 may be engaged between guide
tracks 112 and compressor 187 in the manner discussed above
in connection with FIGS. 8 A-8C. Subsequently, as described
in detail above, compressor 187, combustor 186, and move-
able supports 162,164 may be moved as aunit on guide tracks
112, 114 away from power-turbine section 188 and exhaust
collector 190.

[0114] The ability to support and move gas turbine engines
82, 182 and portions thereof in the above-discussed manners
may facilitate maintenance of power systems 80, 180 in a
number of ways, thereby helping keep power systems 80, 180
available to do work a high percentage of the time. Longitu-
dinally separating sections of gas turbine engines 82, 182 may
provide access to internal components for repair. In some
cases, longitudinally separating sections of gas turbine
engines 82, 182 may also eliminate longitudinal overlap
between components of the separated sections so that one or
more of the sections may be moved away from longitudinal
axes 92, 192 independently of other sections. In circum-
stances where a gas turbine engine 82, 182 has been separated
longitudinally, one or more sections of that gas turbine engine
82, 182 may be moved away from the associated longitudinal
axis 92, 192 to improve the access to internal components.
Alternatively, one or more sections of a gas turbine engine 82,
182 may be moved away from the associated longitudinal
axis 92,192 independently of other sections to provide access
to internal components, without longitudinally separating the
gas turbine engine 82, 182.

[0115] Additionally, moving a gas producer 84, 184 and
combustor 86, 186 away from the associated power-turbine
section 88, 188 without moving the associated intake ducting
85, 185 may provide certain advantages related to mainte-
nance and repair. For example, this may provide increased
access to internal components of the gas turbine engine 82,
182 without releasing the engagements between the intake
ducting 85, 185 and the external intake ducting connected
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thereto. This may save considerable time and effort in main-
taining and repairing the gas turbine engine 82, 182.

[0116] Additionally, the ability to move one or more sec-
tions of a gas turbine engine 82, 182 away from the associated
longitudinal axis 92, 192 independently of other sections may
allow quickly and easily replacing one or more sections of the
gas turbine engine 82, 182 without replacing other sections.
For example, power-turbine section 88 and exhaust collector
90 of gas turbine engine 82 may be replaced without replacing
gas producer 84 and combustor 86. To do so, support 30,
power-turbine section 88, and exhaust collector 90 may first
be slid off of base/support 16 onto portable supports 50, 52,
while support 32, gas producer 84, and combustor 86 are left
on base/support 16. Subsequently, support 30, power-turbine
section 88, and exhaust collector 90 may be removed from
portable supports 50, 52, and a replacement support, power-
turbine section, and exhaust collector may be loaded onto
portable supports 50, 52 and slid into place on base/support
16.

[0117] Similarly, gas producer 184 and combustor 186 of
gas turbine engine 182 may be replaced without replacing
power-turbine section 188 and exhaust collector 190. To do
so0, gas producer 184 and combustor 186 may be suspended
from guide tracks 205, 208, 210 using moveable supports
164, 271 and then slid from base/support 116 to support 246
on guide tracks 205, 208, 210. Subsequently, gas producer
184 and combustor 186 may be removed from moveable
supports 164, 271, after which a new gas producer and com-
bustor may be mounted to moveable supports 164, 271 and
slid into place on base/support 116.

[0118] Additionally, the disclosed embodiments allow
quickly and easily replacing a gas turbine engine 82, 182 as a
unit. To replace gas turbine engine 82 as a unit, frame 28 and
gas turbine engine 82 may first be slid off of base/support 16
onto portable supports 50, 52, 54 and then removed from
portable supports 50, 52, 54. Subsequently, a replacement
frame and gas turbine engine may be loaded onto portable
supports 50, 52, 54 and slid into place on base/support 16. To
replace gas turbine engine 182 as a unit, gas turbine engine
182 may be suspended from guide tracks 204, 205, 210 using
moveable supports 271, 273 and then slid from base/support
116 to support 246 on guide tracks 204, 205, 210. Subse-
quently, gas turbine engine 182 may be removed from move-
able supports 271, 273, and a new gas turbine engine may be
attached to moveable supports 271, 273 and slid into place on
base/support 116.

[0119] After a gas turbine engine 82, 182 or a section
thereof is removed from base/support 16, it may be trans-
ported to a convenient service facility for repair. During trans-
port and repair of gas turbine engine 82 or a section thereof,
frame 28 or a support 30, 32 thereof may serve as a transport
frame. When frame 28 and gas turbine engine 82 are sepa-
rated from base/support 16, frame 28 may serve as a transport
frame fully supporting gas turbine engine 82 during various
operations. Similarly, frame 248 of support system 110 may
serve as a transport frame for gas turbine engine 182, fully
supporting gas turbine engine 182. For example, frames 28,
248 may fully support gas turbine engines 82, 182 during
operations such as loading gas turbine engines 82, 182 onto
vehicles, transporting gas turbine engines 82, 182 with those
vehicles, unloading gas turbine engines 82, 182 from those
vehicles, and repairing gas turbine engines 82, 182. Similarly,
frame 248 may serve as a transport frame for gas producer
184 and combustor 186 when they have been separated from
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power-turbine section 188 and secured to frame 248. Like-
wise, when support 30, power-turbine section 88, and exhaust
collector 90 are separated from base/support 16, gas producer
84, and combustor 86, support 30 may serve as a transport
frame fully supporting power-turbine section 88 and exhaust
collector 90 during transport and repair.

[0120] Furthermore, as discussed above, in some embodi-
ments, a support system 10, 110 may include transport wheels
(not shown) and hitch structure (not shown) for its frame 28,
248. In such embodiments, the frame 28, 248, the transport
wheels, and the hitch structure may collectively serve as a
transport trailer for the gas turbine engine 82, 182 or a portion
thereof.

[0121] Use of support systems 10, 110 is not limited to the
examples discussed above and shown in the figures. For
example, in some cases, support 30, power-turbine section
88, and exhaust collector 90 of gas turbine engine 82 maybe
held stationary on base/support 16 while support 32 is moved
on guide tracks 44, 46 to move gas producer 84 and combus-
tor 86 away from longitudinal axis 92. Additionally, a gas
turbine engine 82, 182 may be separated at points other than
between its combustor 86, 186 and its power-turbine section
88, 188. For example, a gas turbine engine 82, 182 may be
separated between its gas producer 84, 184 and its combustor
86, 186. Furthermore, a gas turbine engine 82, 182 and/or
sections thereof may be moved for reasons other than those
discussed above. Moreover, various portions of a support
system 10, 110 may be used to support different portions of
gas turbine engine 82, 182 than discussed above, and various
portions of a gas turbine engine 82, 182 may be moved in
different manners than discussed above while supported by
the associated support system 10, 110.

[0122] In addition to providing the advantages discussed
above, by utilizing guide tracks 42, 44, 46, 68, 74, 112, 114,
204, 205, 208, 210 to limit movement of supports 30, 32, 62,
64,162, 164, 271, 273 to predetermined paths, the disclosed
embodiments allow precisely controlling the movement of
gas turbine engines 82, 182 and sections thereof. This may
help prevent collisions when maneuvering gas turbine engine
82, 182 and/or components thereof. It may also facilitate
achieving proper alignment between components when
assembling them to one another. These benefits may be par-
ticularly significant under harsh conditions, such as in
adverse weather in a marine environment.

[0123] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
power system and methods without departing from the scope
of'the disclosure. Other embodiments of the disclosed power
system and methods will be apparent to those skilled in the art
from consideration of the specification and practice of the
power system and methods disclosed herein. It is intended
that the specification and examples be considered as exem-
plary only, with a true scope of the disclosure being indicated
by the following claims and their equivalents.

What is claimed is:
1. A method of using a gas turbine engine, the method
comprising:

supporting a first portion of the gas turbine engine on one or
more guide tracks extending in a first direction, the first
direction being at an angle to a longitudinal axis of the
gas turbine engine; and

moving the first portion of the gas turbine engine in the first
direction on the guide tracks independently of a second
portion of the gas turbine engine.
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2. The method of claim 1, further including, prior to mov-
ing the first portion of the gas turbine engine in the first
direction on the guide tracks, operating the gas turbine engine
to produce power while supporting the first portion of the gas
turbine engine in a substantially fixed position from a base.

3. The method of claim 2, wherein supporting the first
portion of the gas turbine engine on the one or more guide
tracks includes

releasing engagements fixing the position of the first por-

tion of the gas turbine engine relative to the base; and
transferring the weight of the gas turbine engine to the one
or more guide tracks.

4. The method of claim 1, further including, prior to mov-
ing the first portion of the gas turbine engine in the first
direction on the guide tracks, operating the gas turbine engine
to produce power while suspending the first portion of the gas
turbine engine from a base without support from the one or
more guide tracks.

5. The method of claim 4, further including, prior to mov-
ing the first portion of the gas turbine engine on the one or
more guide tracks, mounting the one or more guide tracks at
least partially to the base.

6. The method of claim 4, further including:

prior to moving the first portion of the gas turbine engine on

the one or more guide tracks,

placing a support frame adjacent the base, and

mounting each of the one or more guide tracks across at
least a portion of the base and across at least a portion
of the support frame.

7. The method of claim 6, wherein moving the first portion
of the gas turbine engine in the first direction on the one or
more guide tracks includes moving the first portion of the gas
turbine engine from above the base to above the support
frame.

8. The method of claim 1, wherein the first direction is
perpendicular to the longitudinal axis of the gas turbine
engine.

9. The method of claim 1, wherein supporting the first
portion of the gas turbine engine on the one or more guide
tracks includes supporting at least a portion of the weight of
the first portion of the gas turbine engine with a support that
includes a first portion connected to the gas turbine engine
and a second portion connected to at least one of the guide
tracks, the method further including moving the first portion
of'the gas turbine engine and the first portion of the support in
a second direction relative to the second portion of the sup-
port.

10. The method of claim 9, wherein moving the first por-
tion of the gas turbine engine and the first portion of the
support in a second direction relative to the second portion of
the support includes moving the first portion of the gas turbine
engine away from the second portion of the gas turbine
engine.

11. A system for moving one or more portions of a gas
turbine engine relative to a base that supports the gas turbine
engine during operation, the system comprising:

one or more guide tracks for mounting to the base and

supporting one or more portions of the gas turbine
engine only when the gas turbine engine is shut down;
and

one or more sliders for supporting one or more portions of

the gas turbine engine from the one or more guide tracks.

12. The system of claim 11, further including one or more
brackets for connecting at least one of the one or more sliders
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to one or more support components that support the gas
turbine engine from the base when the gas turbine engine is
operating to produce power.

13. The system of claim 11, wherein the one or more guide
tracks include a first guide track mounted to a support beam,
wherein the support beam includes a downwardly opening
aperture opposite the first guide track such that the first guide
track and the support beam may be mounted across a vertical
protrusion, with the vertical protrusion extending through the
aperture.

14. The system of claim 11, wherein the one or more guide
tracks include a first guide track having a cross-section with
flanges that extend transversely outward relative to a longi-
tudinal axis of the first guide track.

15. The system of claim 14, wherein at least one of the one
or more sliders includes a channel for receiving the first guide
track, the channel including recesses that extend transversely
outward relative to an axis of the channel for receiving the
flanges of the first guide track.

16. A method of using a gas turbine engine, the method
comprising:

supporting the gas turbine engine from a base while oper-

ating the gas turbine engine to produce power;
supporting a first portion of the gas turbine engine on one or
more guide tracks; and

while the gas turbine engine is shut down, moving the first

portion of the gas turbine engine off of the base on at
least one of the one or more guide tracks while leaving a
second portion of the gas turbine engine supported on
the base.

17. The method of claim 16, further including:

supporting the at least one guide track used to move the first

portion of the gas turbine engine off the base above a
support frame disposed beside the base; and
subsequent to moving the first portion of the gas turbine
engine off of the base, transferring the weight of the first
portion of the gas turbine engine to the support frame.

18. The method of claim 17, wherein:

supporting the gas turbine engine from the base while

operating the gas turbine engine to produce power
includes supporting the first portion of the gas turbine
engine with a first engine support mounted to the base;
and

supporting the first portion of the gas turbine engine on the

one or more guide tracks includes transferring the
weight of the first engine support from the base to the
one or more guide tracks.

19. The method of claim 18, wherein transferring the
weight of the first portion of the gas turbine engine to the
support frame includes transferring the weight of the first
engine support to the support frame.

20. The method of claim 16, wherein:

supporting the gas turbine engine from the base while

operating the gas turbine engine to produce power
includes supporting the first portion of the gas turbine
engine with a first engine support mounted to the base;
and

supporting the first portion of the gas turbine engine on the

one or more guide tracks includes transferring the
weight of the first engine support from the base to the
one or more guide tracks.
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