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(67)  Anexhaustframe (2)includes afirst shell portion
(4) including a flange portion (8,10), and a second shell
portion (6) including a flange section configured to be

joined to the flange portion (8,10). The second shell por-

tion (6) is spaced from the first shell portion (4) a desired
distance. A rail system (94) is mounted to the flange por-
tion (8,10), and a trolley (90) is mounted to the flange
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section (14,16). The second shell portion (6) is axially
shiftable along the rail system (94) to expose an internal
portion of the exhaust frame (2). A method of lifting and
shifting the first shell portion comprises installing and op-
erating one or more lift members (42, 44) to separate the
first shell portion from the second shell portion.
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Description
BACKGROUND OF THE INVENTION

[0001] The subject matter disclosed herein relates to
the art of turbomachines and, more particularly to a tur-
bomachine exhaust frame lifting system and method of
lifting an exhaust frame.

[0002] Turbomachine systems typically include a com-
pressor portion coupled to a turbine portion through a
combustor assembly. An exhaust frame may be coupled
to an outlet of the turbine portion. The exhaust frame
serves as an interface with an exhaust system. The ex-
haust frame typically includes a lower shell portion and
an upper shell portion. The upper shell portion is coupled
to the lower shell portion through first and second bolted
joints. Occasionally it is desirable to separate the upper
shell portion from the lower shell portion to access inter-
nal components for maintenance, repair and/or replace-
ment. Separation of the upper shell portion from the lower
shell portion to access the internal components requires
acrane.

BRIEF DESCRIPTION OF THE INVENTION

[0003] According to one aspect of an exemplary em-
bodiment, an exhaust frame includes a first shell portion
including a flange portion, and a second shell portion
including a flange section configured to be joined to the
flange portion. The second shell portion is spaced from
the first shell portion a desired distance. A rail system is
mounted to the flange section, and a trolley is mounted
to the flange portion. The first shell portion is axially shift-
able along the rail system to expose an internal portion
of the exhaust frame.

[0004] According to another aspect of an exemplary
embodiment, a method of lifting and shifting a shell por-
tion of an exhaust frame includes installing one or more
lifting members through a flange portion of a first shell
portion to a flange section of a second shell portion of
the exhaust frame, operating the one or more lifting mem-
bers separating the first shell portion from the second
shell portion a desired distance, installing a trolley on the
flange portion of the first shell portion, mounting a rail
system to the flange section of the second shell portion,
and shifting the first shell portion relative to the second
shell portion upon the rail system.

[0005] These and other advantages and features will
become more apparent from the following description
taken in conjunction with the drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The subject matter, which is regarded as the
invention, is particularly pointed out and distinctly claimed
in the claims at the conclusion of the specification. The
foregoing and other features, and advantages of the in-
vention are apparent from the following detailed descrip-
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tion taken in conjunction with the accompanying draw-
ings in which:

FIG. 1 depicts an exhaust frame prior to being sep-
arated, in accordance with an exemplary embodi-
ment;

FIG. 2 depicts a first shell portion of the exhaust
frame being lifted relative to a second shell portion
of the exhaust frame through one or more lifting
members;

FIG. 3 depicts the first shell portion being further lifted
relative to the second shell portion;

FIG. 4 depicts the first shell portion being still further
lifted through the use of spacers;

FIG. 5 depicts the first shell portion being lifted to a
desired height;

FIG. 6 depicts a trolley mounted to a flange portion
of the first shell portion and a rail system mounted
to a flange section of the second shell portion;

FIG. 7 depicts the rail system of FIG. 6; and
FIG. 8 depicts an end view of therail system of FIG. 7.

[0007] The detailed description explains embodiments
of the invention, together with advantages and features,
by way of example with reference to the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Anexhaustframe foraturbomachine,inaccord-
ance with an exemplary embodiment, is indicated gen-
erally at2,in FIG. 1. Exhaustframe 2 includes a first shell
portion 4 and a second shell portion 6. First shell portion
4 is shown as an upper shell while second shell portion
6 is shown as a lower shell. Of course, it should be un-
derstood that the terms "first" and "second" should not
be understood to be limited to upper and lower. First shell
portion 4 includes a first flange portion 8 and a second
flange portion 10 (FIG. 6). Similarly, second shell 6 in-
cludes a first flange section 14 and a second flange sec-
tion 16 (FIG. 3). During operation, first flange portion 8
is joined to first flange section 14 to form a first bolted
joint (not separately labeled) and second flange portion
10 is joined to second flange section 16 to form a second
bolted joint (also not separately labeled).

[0009] Reference will now follow to first flange portion
8 and first flange section 14 with an understanding that
second flange portion 10 and second flange section 16
may include similar structure. First flange portion 8 in-
cludes a plurality of threaded openings, one of which is
indicated at 20, and a plurality of unthreaded openings,
one of which is indicated at 22. Similarly, first flange sec-
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tion 14 includes a plurality of threaded openings, one of
which is indicated at 25, and a plurality of unthreaded
openings 26. Generally, mechanical fasteners (not
shown) pass through unthreaded openings 22 of first
flange portion 8 and engage with threaded openings 25
of first flange section 14 to join first shell portion 4 to
second shell portion 6. However, occasionally, it is de-
sirable to lift first shell portion 4 away from second shell
portion 6 to expose an internal chamber (not separately
labeled) of exhaust frame 2 for maintenance and/or re-
pair.

[0010] In accordance with an aspect of an exemplary
embodiment, a first guide member 32 is passed through
first flange portion 8 and first flange section 14. A second
guide member 34 is also passed through first flange por-
tion 8 and first flange section 14 spaced from first guide
member 32. First and second guide members 32 and 34
include first and second collars 36 and 38 respectively.
Collars 36 and 38 prevent first and second guide mem-
bers 32 and 34 from passing completely through first
flange portion 8. First and second guide members 32 and
34 may pass through unthreaded openings 22 in first
flange portion 8 that register with threaded openings 25
in first flange section 14 in order to maintain a desired
alignment between first shell portion 4 and second shell
portion 6. It should be understood that additional guide
members (not shown) may be passed through second
flange portion 10 and second flange section 16.

[0011] In further accordance with an exemplary em-
bodiment, a first lifting member 42 is threaded into one
of threaded openings 20 in first flange portion 8 and en-
gages with first flange section 14. In the exemplary em-
bodiment shown, first lifting member 42 engages into an
unthreaded opening 26 in first flange section 14. A sec-
ond lifting member 44 is threaded into another one of
threaded openings 20 in first flange portion 8 and engag-
es with first flange section 14. In the exemplary embod-
iment shown, second lifting member 44 engages into an-
other unthreaded opening 26 in first flange section 14.
Atthis point, it should be understood, that first and second
lifting members 42 and 44 may simply engage an outer
surface (not separately labeled) of first flange section 14.
[0012] First lifting member 42 includes a first end 48,
a second end 49 (FIG. 2), and an intermediate portion
50 extending therebetween. Intermediate portion 50 in-
cludes a plurality of threads 52 that may engage with one
of threaded openings 20. A tool engagement member 54
is arranged at first end 48. Tool engagement member 54
includes a rotating count indicator 56 that enables tech-
nicians to determine how many revolutions are imparted
to first lifting member 42 during lifting. In this manner, the
technicians ensure that first shell portion 4 is lifted evenly
to reduce stresses. In a similar manner, second lifting
member 44 includes afirst end 58 a second end 59 (FIG.
2), and an intermediate portion 60 extending therebe-
tween. A plurality of threads 62 are provided on interme-
diate portion 60. First end 58 includes a tool engagement
member 64 having a rotating count indicator 66.
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[0013] Reference will now follow to FIGs. 2-6, wherein
like reference numbers represent corresponding parts in
the respective views in describing a method of lifting and
shifting first shell portion 4 from second shell portion 6.
It should also be understood that the discussion will follow
describing actions that occur at first flange portion 8 and
second flange section 14 with an understanding that sim-
ilar actions take place at second flange portion 10 and
second flange section 16. As shown in FIG. 2, first and
second lifting members 42 and 44 are rotated causing
first shell portion 4 to begin to lift. Once separated, a
cribbing block 70 may be inserted between first flange
portion 8 and first flange section 14. Cribbing block 70
may include structure (not shown) that engages with
threaded openings 25 and/or unthreaded openings 26.
Cribbing block 70 may provide additional support to first
flange portion 8 during lifting.

[0014] In FIG. 3, first and second lifting members 42
and 44 may be manipulated to further lift first shell portion
4 and another cribbing block 72 is installed upon cribbing
block 70. During lifting, first and second guide members
32 and 34 maintain a desired alignment between first
shell portion 4 and second shell portion 6. In FIG. 4, first
shell portion 4 is supported on cribbing blocks 70 and 72
and first and second lifting members 42 and 44 are
backed out a distance sufficient to allow insertion of first
and second spacers 74 and 76. Spacers may be a single
height, such as shown in connection with spacer 74, or
may include multiple spacer portions, as shown with
spacer 76. At this point, first and second lifting members
42 and 44 are threaded back into first flange portion 8 to
further lift first shell portion 4 to a desired height, as shown
in FIG. 5. In accordance with an aspect of an exemplary
embodiment, the desired height is about 24 inches
(60.96-centimeters). At the desired height, cribbing
blocks 70 and 72 are replaced by final cribbing blocks 81
and 82. Final cribbing blocks 81 and 82 include a length
substantially equivalent to the desired height and may
be retained through mechanical fasteners 84 and 85 re-
spectively.

[0015] InFIG.6,firstshell portion 4 is shown supported
above second shell portion 6 through final cribbing blocks
81 and 82. Further, second spacer 76 may be replaced
with a third spacer 87 that provides additional clearance
to enhance access and facilitate shifting first shell portion
4. A trolley 90 is installed to first flange portion 8 and a
rail system 94 is installed to first flange section 14. Trolley
90 includes a support plate 104 that is coupled to first
flange portion 8 by a plurality of mechanical fasteners,
one of which is indicated at 106. A first wheel 108 and a
second wheel 109 are connected to support plate 104.
At this point, it should be understood that while shown
with two wheels 108 and 109, the number of wheels may
vary. In further accordance with an aspect of an exem-
plary embodiment, support plate 104 positions first and
second wheels 108 and 109 laterally outwardly of first
flange portion 8. It should also be understood, that an-
other trolley 112 is coupled to second flange portion 10.
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[0016] Reference will now follow to FIGs. 7 and 8 in
describing rail system 94 in accordance with an aspect
of an exemplary embodiment. Rail system 94 includes a
rail member 116 having a first end portion 118, a second
end portion 119, and an intermediate portion 120. Rail
member 116 includes a base member 122 and a support
member 124 joined by an interconnecting web 126. Sup-
port member 124 includes a support surface 129 extend-
ing between first end portion 118 and second end portion
119. Support member 124 also includes a first blocking
tab 132 extending between first and second end portions
118 and 119 on a first lateral side of support surface 129,
and a second blocking tab 133 extending between first
and second end portions 118 and 119 on a second, op-
posing side of support surface 129. First and second
blocking tabs 132 and 133 create a guide track for first
and second wheels 108 and 109.

[0017] Base member 122 is coupled to a plurality of
brackets 136-139 that are spaced between first end por-
tion 118 and second end portion 119. Brackets 136-139
are secured to base member 122 through a plurality of
mechanical fasteners, one of which is indicated at 142.
Additional mechanical fasteners, one of which is indicat-
ed at 145, secure brackets 136-139 to first flange section
14. In accordance with an aspect of an exemplary em-
bodiment, brackets 136-139 position rail member 116
laterally outwardly of first flange section 14 such that sup-
port surface 129 aligns with first and second wheels 108
and 109. It should also be understood that another rail
system 150 is coupled to second flange section 16.
[0018] Firstandsecond lifing members 42 and 44 may
now be backed out to lower first shell portion 4 onto rail
systems 94 and 150. At this point, all lifting members and
guide members may be removed and first shell portion
4 shifted along rail systems 94 and 150 to provide access
to internal portions of exhaust frame 2. At this point, it
should be understood, that the exemplary embodiments
provide a system and method for lifting and shifting an
exhaust frame shell portion installed in an area that may
be inaccessible to cranes or other large lifting devices.
[0019] The term "about" is intended to include the de-
gree of error associated with measurement of the partic-
ular quantity based upon the equipment available at the
time of filing the application. For example, "about" can
include a range of = 8% or 5%, or 2% of a given value.
[0020] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates 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 more
other features, integers, steps, operations, element com-
ponents, and/or groups thereof.

[0021] While the invention has been described in detail
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in connection with only a limited number of embodiments,
it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the in-
vention can be modified to incorporate any number of
variations, alterations, substitutions or equivalent ar-
rangements not heretofore described, butwhich are com-
mensurate with the spirit and scope of the invention. Ad-
ditionally, while various embodiments of the invention
have been described, it is to be understood that aspects
of the invention may include only some of the described
embodiments. Accordingly, the invention is not to be
seen as limited by the foregoing description, but is only
limited by the scope of the appended claims.

Claims
1. An exhaust frame (2) comprising:

a first shell portion (4) including a flange portion
(8,10);

a second shell portion (6) including a flange sec-
tion (14,16) configured to be joined with the
flange portion (8,10), the second shell portion
(4) being spaced from the first shell portion a
desired distance;

a rail system (94) mounted to the flange section
(14,16); and

a trolley (90) mounted to the flange portion
(8,10), the first shell portion (4) being axially
shiftable along the rail system (94) to expose an
internal portion of the exhaust frame (2).

2. The exhaust frame according to claim 1, wherein the
desired distance is about 61 centimeters (24-inch-
es).

3. Theexhaustframe accordingto claim 1 or2, wherein
the trolley (90) includes a support plate (104) and at
least one wheel (108,109), the support plate (104)
being coupled to the flange portion (8,10).

4. The exhaust frame according to claim 3, wherein the
at least one wheel includes a first wheel (108) and
a second wheel (109).

5. The exhaustframe accordingto claim 3 or4, wherein
the at least one wheel (108,109) is positioned later-
ally outwardly of the flange portion (8,10).

6. The exhaust frame according to any of claims 3 to
5, wherein therail system (96) includes arail member
(124) having a support surface (129), and at least
one support bracket (136-139) coupled to the flange
section (14,16).

7. The exhaust frame according to claim 6, wherein the
support surface (129) is positioned laterally outward-
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ly of the flange section (14,16).

The exhaust frame according to claim 6 or 7, wherein
the rail member (124) includes a first blocking tab
(132) projecting outwardly of the support surface
(129) and second blocking tab (133) projecting out-
wardly of the support surface (129) spaced from the
first blocking tab, the at least one wheel (108,109)
being supported by the support surface (129) be-
tween the first and second blocking tabs (132,133).

The exhaust frame according to any preceding claim,
further comprising: a plurality of lifting members
(42,44) extending through the flange portion (8,10)
to the flange section (14,16), each of the plurality of
lifting members (42,44) acting on the flange section
(14,16) to raise the first shell portion (4), at least one
of the plurality of lifting members (42,44) including a
rotating count indicator (66).

The exhaust frame according to any preceding claim,
further comprising: a plurality of guide members
(32,34) extending through the flange portion (8,10)
and the flange section (14,16), the plurality of guide
members (32,34) maintaining a desired alignment
between the first and second shell portions (4,6).

A method of lifting and shifting a shell portion (4,6)
of an exhaust frame (2) comprising:

installing one or more lifting members (42,44)
through a flange portion (8,10) of a first shell
portion (4) to aflange section (14,16) of a second
shell portion (6) of the exhaust frame (2);
operating the one or more lifting members
(42,44) separating the first shell portion (4) from
the second shell portion (6) a desired distance;
installing a trolley (90) on the flange portion
(8,10) of the first shell portion (4);

mounting a rail system (94) to the flange section
(14,16) of the second shell portion (6); and
shifting the first shell portion (4) relative to the
second shell portion (6) upon the rail system
(94).

The method of claim 11, wherein operating the one
or more lifting members (42,44) includes engaging
threads (52) on each of the one or more lifting mem-
bers (42,44) with corresponding threads (20) in the
flange portion (8,10).

The method of claim 12, further comprising:

installing one or more cribbing blocks (70,72)
between the flange portion (8,10) and the flange
section (14,16); and

supporting the first shell portion (4) on the sec-
ond shell portion (6) through the one or more
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cribbing blocks (70,72).

14. The method of claim 13, further comprising:

installing one or more spacers (74,76) to the

flange section (14,16); and

engaging the one or more lifting members
(42,44) with corresponding ones of the one or
more spacers (74,76) to further lift the first shell

portion (4) from the second shell portion (6).

15. The method of any of claims 11 to 14, further com-
prising: lowering the first shell portion (4) relative to
the second shell portion (6) engaging at least one
wheel (108,109), on the trolley (90) with a support
surface (129) of the rail system (94) and wherein
engaging the at least one wheel (108,109) with the
support surface (129) includes positioning the at
least one wheel (108,109) between first and second
blocking tabs (132,133) projecting outwardly of the

support surface (129).
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