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TANK CLEANING MODULE ALIGNMENT SYSTEM AND RELATED
METHODS

BACKGROUND

[0001] Fluid storage tanks arec used all over the world in refineries, terminals, and tank
farms for storing oil products. The storage tanks are subjected to periodical cleaning
operations due to sludge accumulation (which may lead to loss of operational capacity,
loss of working time, and/or acceleration of corrosion in the storage tank), inspection and
maintenance. Traditional cleaning systems are often based on manual removal of sludge,
which may entail a number of challenges during execution, for example, health and
safety risks, high volumes of waste to be disposed of, and prolonged tank shutdown

times.

[0002] Equipment used to separate sludge and clean the large storage tanks are typically
inserted into the storage tank through a manway (i.e., opening) located in an outer shell of
the tank. Proper alignment of a cleaning module inserted into the tank may be needed
because the module is sized to prevent leaking of material from the tank when inserted
through the manway. A crane or forklift is often used to lift the module to the manway
with a single strap on which the module is balanced. Several workers then guide the
module through the manway to maintain alignment, which is a tedious and potentially
dangerous process. For example, often the area around the tank is uneven and/or has

piping or other objects obstructing the pathway to the manway.

BRIEF DESCRIPTION OF DRAWINGS

[0003] Figure 1 shows a perspective view of a manway of a storage tank in accordance

with one or more embodiments of the present disclosure.

[0004] Figure 2 shows a perspective view of a manhole adaptor attached to a manway of

a storage tank in accordance with one or more embodiments of the present disclosure.
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[0005] Figure 3 shows a perspective view of a cleaning module in an alignment system
prior to insertion into the storage tank in accordance with one or more embodiments of

the present disclosure.

[0006] Figure 4 shows a perspective view of a cleaning module inserted into the storage

tank in accordance with one or more embodiments of the present disclosure.

[0007] Figure 5 shows an exploded view of an alignment system in accordance with one

or more embodiments of the present disclosure.

[0008] Figure 6 shows a side view of an alignment system in accordance with one or

more embodiments of the present disclosure.

[0009] Figure 7 shows a top view of an alignment system in accordance with one or more

embodiments of the present disclosure.

[0010] Figure 8 shows an end view of an alignment system in accordance with one or

more embodiments of the present disclosure.

[0011] Figure 9 shows an end view of an alignment system in accordance with one or

more embodiments of the present disclosure.

DETAILED DESCRIPTION

[0012] The following is directed to various exemplary embodiments of the disclosure.
Although one or more of these embodiments may be preferred, the embodiments
disclosed should not be interpreted, or otherwise used, as limiting the scope of the
disclosure, including the claims. In addition, those having ordinary skill in the art will
appreciate that the following description has broad application, and the discussion of any
embodiment is meant only to be exemplary of that embodiment, and not intended to
suggest that the scope of the disclosure, including the claims, is limited to that

embodiment.

[0013] Certain terms are used throughout the following description and claims refer to
particular features or components. As those having ordinary skill in the art will

appreciate, different persons may refer to the same feature or component by different
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names. This document does not intend to distinguish between components or features
that differ in name but not function. The figures are not necessarily to scale. Certain
features and components herein may be shown exaggerated in scale or in somewhat
schematic form and some details of conventional elements may not be shown in interest

of clarity and conciseness.

[0014] In the following discussion and in the claims, the terms “including” and
“comprising” are used in an open-ended fashion, and thus should be interpreted to mean
“including, but not limited to ....” Also, the term “couple” or “couples” is intended to
mean either an indirect or direct connection. Thus, if a first component is coupled to a
second component, that connection may be through a direct connection, or through an
indirect connection via other components, devices, and connections. Further, the terms
“axial” and “‘axially” generally mean along or parallel to a central or longitudinal axis,
while the terms “radial” and “radially” generally mean perpendicular to a central

longitudinal axis.

2% <&

[0015] Additionally, directional terms, such as “above,” “below,” “upper,” “lower,” etc.,

are used for convenience in referring to the accompanying drawings. In general,
“above,” “upper,” “upward,” and similar terms refer to a direction toward the earth's
surface from below the surface along a borehole, and “below,” “lower,” “downward,”
and similar terms refer to a direction away from the surface along the borehole, i.e., into

the borehole, but is meant for illustrative purposes only, and the terms are not meant to

limit the disclosure.

[0016] Embodiments disclosed herein relate generally to fluid storage tanks. In
particular, embodiments disclosed herein relate to apparatuses and methods for cleaning
fluid storage tanks. In one aspect, embodiments disclosed herein relate to a cleaning
module alignment system configured to maneuver and align a cleaning jet prior to
inserting the cleaning jet into a storage tank. Prior to inserting the cleaning jet, a sludge
mapping and characterization process may be performed, which may include
thermographic, density, and viscosity profiles that are taken to determine the quantity of

sludge in the storage tank. In addition, characterization processes may be performed,
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including sampling, density and viscosity profiles, and analysis of the sludge to allow for
an optimal tank cleaning strategy to be developed. Examples and further description of
sludge mapping and characterization processes may be disclosed in co-pending
International Application No. PCT/EP2012/070335 (published as WO 2013/053921),
assigned to the assignee of the present disclosure, and hereby incorporated by reference

in its entirety.

[0017] Embodiments disclosed herein relate to an apparatus including a frame structure
having a guide beam, a moveable device coupled to the guide beam, a support structure
coupled to the frame structure and configured to engage a body of a cleaning module, and
a cleaning jet coupled to the moveable device and configured to move along the guide
beam into the body of the cleaning module. An adjustable linkage may be fastened
between the moveable device and the cleaning jet. A second adjustable linkage may be
fastened between the moveable device and the cleaning jet. The (first) adjustable linkage
and the second adjustable linkage may be independently adjustable, such that a height
(suspended or otherwise) of the (first) adjustable linkage and a height of the second
adjustable linkage may be different or the same.

[0018] According to one or more embodiments of the present disclosure, a method may
include coupling a cleaning module having a body and a cleaning jet to a frame structure,
and coupling the body of the cleaning module to a tank. The coupling the cleaning
module to the frame structure may include moveably suspending the cleaning jet from a
guide beam, the guide beam supported by the frame structure, and securing the body with

a support structure of the frame structure.

[0019] A system may include a tank, a cleaning module removably coupled to the tank,
the module including a body and a cleaning jet, and a frame structure having a guide
beam and a trolley moveably coupled to the guide beam, the cleaning jet coupled to the
trolley. A support structure may be coupled to the frame structure and configured to
receive the body of the module. The system may be used to align the cleaning jet with
the body of the module and/or a manway of the tank. A winch device having a cable, the

cable extending therefrom and coupled to the cleaning jet, may be coupled to the body of
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the cleaning module, the tank, or the frame structure to assist in movement of the trolley,

and therefore the cleaning jet, along the guide beam.

[0020] In accordance with one or more embodiments of the present disclosure, a system
to provide axial alignment between a cleaning jet and a fixed cylinder of a cleaning
module may include a frame structure supporting a guide beam, a roller mechanism
coupled to the guide beam, wherein the cleaning jet is configured to be suspended from
the roller mechanism, and a support structure configured to secure a first end of the fixed

cylinder.

[0021] A method of aligning a storage tank cleaning module may include suspending a
cleaning jet from a roller mechanism coupled to a guide beam, the guide beam supported
by a frame structure, securing a fixed cylinder with a support structure of the frame
structure, aligning a central axis of the cleaning jet with a central axis of the fixed

cylinder, and inserting the cleaning jet within the fixed cylinder.

[0022] A system in accordance with embodiments disclosed herein may include a
cleaning jet having a central axis, and a fixed cylinder having a central axis. A frame
structure includes a guide beam with a roller mechanism coupled to the guide beam and
the cleaning jet is suspended from the roller mechanism, a support structure has a first
end of the fixed cylinder secured therein with the support structure including a cradle
configured to correspond with at least a portion of an outer surface of the fixed cylinder.
A winch device has a cable extending therefrom with the cable coupled to the fixed
cylinder, in which the central axis of the cleaning jet is aligned with the central axis of the

fixed cylinder.

[0023] An apparatus, system, and method according to embodiments disclosed herein
relate to providing axial alignment between a cleaning jet and a fixed cylinder of a
cleaning module. The system may include a frame structure supporting a guide beam, a
roller mechanism coupled to the guide beam, wherein the cleaning jet is configured to be
suspended from the roller mechanism, and a support structure configured to secure a first

end of the fixed cylinder.
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[0024] Referring initially to Figures 1 and 2, perspective views of a storage tank manway
50 (i.e., an opening through which access to the internal volume of the storage tank is
provided) and manhole adaptor 60 in accordance with one or more embodiments of the
present disclosure are shown. After mapping and characterization processes have been
performed, and a strategy has been determined for cleaning the storage tank, a process
known as “cold tapping” may be performed. This process involves preparation prior to a
cleaning jet being inserted into the storage tank. As shown, the manway 50 has a cover
52 (e.g., a plate) secured to the storage tank with multiple fasteners (e.g., bolts). Without
opening the tank, several bolts may be removed from the manway 50, leaving a certain
number of bolts 51 (e.g., eight) in place to secure the cover 52. Those skilled in the art
will appreciate that while eight bolts remain in this example, any number of bolts may

remain in other examples.

[0025] Next, a manhole adaptor 60 having a central bore 61 and a gasket (not shown) to
engage the manway 50, is placed over the manway 50 and secured thereto by way of
larger holes in the manhole adaptor flange which fit over the remaining manway cover
bolts 51. The manhole adaptor 60 may include a front valve 62 and two side valves 64
installed thereon. The valves 62, 64 are closed and the manhole adaptor 60 is pressure
tested. Finally, a cold-tapping device (not shown) is bolted onto the manhole adaptor 60.
The cold-tapping device includes a cutting device that is configured to protrude axially
through the central bore 61 of the manhole adaptor 60. The front valve 62 may then be
opened and the cutting device cuts into and through the manway cover 52, thereby

providing access inside the storage tank.

[0026] Referring briefly now to Figure 3, a perspective view of a cleaning module 70
suspended in an alignment system 100 in accordance with one or more embodiments of
the present disclosure is shown. After the cold-tapping device cuts through the manway
cover, the cold tapping device may be removed and replaced by the cleaning module 70.
The cleaning module 70 may include two individual main components: a body for
coupling the cleaning module to a tank and a cleaning jet. For example, with reference to
Figure 3, the cleaning module 70 may include a body, such as a fixed cylinder 70b having

a central bore therethrough, configured to be attached to the manhole adaptor 60. In
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addition, the cleaning module 70 may include a cleaning jet 70a that is suspended in the
alignment system 100 and is configured to be aligned with the fixed cylinder 70b and
inserted therethrough into the storage tank 40. Although shown as suspended in the
alignment system 100, one of ordinary skill in the art will appreciate that the cleaning jet
70a may, in some embodiments, be supported from below by the frame structure instead

of suspended.

[0027] Figure 4 is a perspective view of the cleaning module 70, at which point the
cleaning jet 70a has been inserted through the fixed cylinder 70b and into the storage tank
40 for the sludge removal operation. Once the alignment system 100 has been properly
secured within the manhole adaptor 60, the cleaning jet 70a may be used to circulate and
separate sludge that has accumulated within the storage tank 40. One or more alignment
systems may be installed with the storage tank 40, as desired, such as depending on the
size and shape of the storage tank, and/or the desired fluid circulation patterns within the
storage tank 40. Examples and further description of a cleaning jet 70a or alignment
system may be disclosed in co-pending Italian Patent Application No. MI2012A001150
(also published as International Publication WO 2014/001551), assigned to the assignee

of the present disclosure, and hereby incorporated by reference in its entirety.

[0028] Referring now to Figure 5, an exploded view of an alignment system 100 in
accordance with one or more embodiments of the present disclosure is shown. The
alignment system 100 includes a frame structure having columns 102 that may be
fastened together lengthwise by rails 104. In certain embodiments, the rails 104 may
include generally cylindrical guide channels 111a on ends thereof that are configured to
correspond with and slide over columns 102. The guide channels 111a may be integrally
formed on ends of the rails 104 (i.e., formed as an integral ring), or may be formed as
split halves, and/or may be attached thereto. The guide channels 111a may slide over the
columns 102 and be fastened in place with one or more mechanical fasteners.
Alternatively, the rails 104 may be fastened to the columns 102 using fasteners, welds, or
other known attachment methods once the rails 104 are positioned. While four columns
102 are shown, it should be understood that additional or fewer columns may be

positioned along a length of the rails 104, such as for added support and rigidity, without
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departing from the scope of the present disclosure. The vertical columns 102 may further
include feet 106 that are attached to bottoms thereof and provide a more solid footing for
the entire frame structure. The feet 106 may be substantially flat surfaces and may vary
in area (i.e., size) depending on the size of footprint desired. The feet 106 may be
attached to the bottoms of columns 102 with mechanical fasteners, welds, or other known

attachment methods.

[0029] In addition, the frame structure may further include one or more cross braces 108
that may be used to fasten columns 102 widthwise at least at one end of the frame
structure, as shown. In certain embodiments, the cross braces 108 may be configured to
have generally cylindrical guide channels 111b on either end which are configured to
correspond with and slide over the columns 102. The guide channels 111b may be
integrally formed on ends of the rails 104 (i.e., formed as an integral ring), may be
formed as split halves, and/or may be attached thereto. The guide channels 111b may
slide over the columns and be fastened in place with one or more mechanical fasteners.
Alternatively, those skilled in the art will appreciate additional attachment methods that
may be used. For example, mechanical fasteners, welds, or other known attachment

methods may be used to attach the cross braces 108 at the desired locations.

[0030] It should be understood that additional cross braces may be positioned along a
length of the frame structure and attached to the rails 104. Further, the rails 104 and
cross braces 108 may be positioned at various heights on the columns 102. In addition,
expanded metal or other types of sheet metal may be attached to multiple columns or

cross braces to provide further support.

[0031] The alignment system 100 may further include a support structure that includes
separable upper module support 132 and lower module support 130. The support
structure may be configured to support a cleaning module fixed cylinder 70b (Figure 4).
The lower module support 130 may be attached to and between two columns 102 on one
end of the frame structure as shown (and may serve as a cross brace similar to cross
braces 108). The lower module support 130 may include a cradle 131 in which

equipment, such as a fixed cylinder 70b (shown in Figure 4), may be positioned. The
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cradle 131 of the lower module support 130 may be configured to correspond with an
outer surface of the cleaning module fixed cylinder 70b. The cradle 131 of the lower
support 130 is configured to reduce loading on the tank 40 (Figure 1) caused by the
attachment of the fixed cylinder 70b to the tank 40. While the cradle 131 is shown as
substantially semi-circular, it should be understood that other shapes may be used
depending on an outer surface shape of the equipment to be supported and aligned (e.g.,
the fixed cylinder 70b), including, but not limited to, elliptical, square, or other polygonal

shapes.

[0032] The upper module support 132 may be attached to the lower module support 130
using mechanical fasteners or other known attachment methods. Similar to the lower
module support 130, the upper module support 132 may include an upper cradle surface
133 configured to correspond with an outer surface of the cleaning module fixed cylinder
70b. When the upper module support 132 and lower module support 130 are attached,
the upper cradle surface 133 and lower cradle 131 form an opening that is configured to
secure an end of the cleaning module fixed cylinder 70b in place during assembly and/or

operation.

[0033] The alignment system 100 may further include a beam 120 disposed lengthwise
from one end of the frame structure to the other. In certain embodiments, the beam 120
may be positioned near or at the top of the frame structure. In other embodiments,
however, the beam 120 may be positioned lower or even near the bottom of the frame
structure. At one end of the frame structure, the beam 120 may be fastened to a landing
point 109a on the cross brace 108 and fastened thereto with mechanical fasteners, welds,
or other known attachment methods. On the opposite end of the frame structure, the
beam 120 may be fastened to a landing point 109b of the upper module support 132 with

mechanical fasteners, welds, or other known attachment methods.

[0034] Landing points 109a and 109b may be configured to correspond with end surfaces
of the guide beam 120 such that a secure connection of the guide beam 120 may be made
to the landing points. For example, in certain embodiments, the landing points 109a and

109b may be substantially flat surfaces on which a bottom flange of the guide beam 120
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engages. The substantially flat surfaces may have walls around a perimeter thereof
configured to restrict the ends of the guide beam 120 from sliding off the substantially
flat surface prior to being secured (e.g., by mechanical fasteners, welds, or other known
attachment methods). Those skilled in the art will appreciate alternative landing point

configurations depending on the shape and structure of ends of the guide beam 120.

[0035] The beam 120 may be configured to serve as a guide track along which one or
more roller mechanisms or trolleys 122, which are coupled thereto, are configured to
traverse. For example, in certain embodiments, a cross section of the beam 120 may be
an “I-beam” that is configured to have a vertical web and two horizontal flanges. In this
example, the one or more trolleys 122 may be configured to traverse along a lower
horizontal flange of the guide beam (e.g., the trolley wheels are configured to roll along
the flange surface), as will be understood by those skilled in the art. In addition, those
skilled in the art will appreciate that other beam configurations may be used for beam
120, including, but not limited to, C-channel, T-beams, and other known beam
configurations. The beam 120 may be a steel or other alloyed material as will be known
to those skilled in the art. The trolleys 122 may include a number of smaller wheels or
rollers configured to roll along a surface of the beam 120. One of ordinary skill in the art
will appreciate that while a roller mechanism or trolley is referred to herein, embodiments
of the present disclosure may also include a moveable device that is coupled to the beam
or guide track and configured to traverse or move along the beam. For example, the
moveable device may be coupled to the beam and configured to slide along the beam.
Thus, the moveable device may include a surface configured to slidingly engage a surface
of the beam. For example, trolley 122 shown in Figure 5 may include one or more
sliding surface instead of wheels or rollers, such that the sliding surface(s) are configured
to engage a corresponding surface of the guide beam. In one embodiment, the beam 120
may include one or more wheels or rollers on which a sliding surface of the trolley 122

may slide across.

[0036] Further, adjustable linkages 124 may be attached to the trolleys 122 to provide a
linkage from which to couple the cleaning jet 70a (shown in Figure 3) to the trolley. The
adjustable linkages 124 may be attached to the trolleys 122 by hooks, loops, or other

10
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hanging attachment methods known to those skilled in the art. For example, in certain
embodiments, the adjustable linkages 124 may be adjustable fork tighteners. Lengths of
the adjustable linkages 124 may be varied to manipulate a height of the cleaning jet 70a
as it hangs from the guide beam 120 to align with the cleaning module fixed cylinder
70b, as will be described in further detail below. The lengths of the adjustable linkages
124 may be mechanically varied (e.g., mechanical screw mechanism) in certain
embodiments. In other embodiments, the lengths of the adjustable linkages 124 may be
varied using hydraulic or electrical power. In certain embodiments, the lengths of the
adjustable linkages 124 may be set to be substantially equal, which would align the
suspended cleaning jet in a substantially horizontal setting. In other embodiments, the
lengths of the adjustable linkages 124 may be different, for example, to provide an angled
setting of the suspended cleaning jet 70a. Further, in certain embodiments, one or more
lifting bands 126 may be attached to an end of the adjustable linkages 124. The lifting
bands 126 may be wrapped around the cleaning jet 70a to hold the cleaning jet 70a in

suspension.

[0037] In other embodiments, the cleaning module 70, and specifically the cleaning jet
70a, may be disposed above the beam 120. For example, the cleaning jet 70a may be
supported by the beam 120 from below, rather than suspended from the beam 120. The
cleaning jet 70a may be coupled to a trolley, roller mechanism, or other moveable device
as described above, that is coupled to the beam to allow the cleaning jet 70a to be moved
along the length of the beam in to and out of the body of the cleaning module and the
tank.

[0038] The alignment system 100 may further include one or more winch devices 134.
The winches 134 include cables 140 that may extend therefrom, a distal end of which
may be attached the cleaning jet 70a (shown in Figure 6). Cables 140 are attached to the
suspended cleaning jet 70a and operate to pull the suspended cleaning jet 70a toward the
fixed cylinder 70b for insertion into the storage tank. The winch devices 134 may be
attached to the fixed cylinder 70b (shown in Figure 6). Alternatively, the winch devices
134 may not be attached to the fixed cylinder 70b; instead, the winch devices 134 may be

11
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secured in place to the frame structure. In certain embodiments, the winch devices 134

may be electric or pneumatic, and/or may have a braided cable extending therefrom.

[0039] In other embodiments, the winches 134 may be mechanical “come-along” devices
that are manually operated, as will be understood by those skilled in the art. The come-
along device may have a braided cable or chain that may extend therefrom and attach to
the cleaning jet 70a. In alternate embodiments, the cables 140 may have hooks (not
shown) on distal ends thereof that may be configured to temporarily attach to the cleaning
jet 70a. The cables 140 may be any type of braided metal cable having any number of
individually braided strands. In alternate embodiments, the cables 140 may be other
materials including rope (e.g., hemp, cotton, or nylon materials), twine, cord, line, string,

chains, or other types known to those skilled in the art.

[0040] Referring now to Figures 6-9, multiple views of an alignment system 100 in
which a cleaning jet 70a is suspended in accordance with one or more embodiments of
the present disclosure are shown. Figure 6 provides a side view of the alignment system
100, Figure 7 provides a top view of the alignment system 100, Figure 8 provides one end
view of the alignment system 100, and Figure 9 provides another end view of the

alignment system 100.

[0041] Initially, the alignment system 100 may be assembled and coupled with a first end
of the fixed cylinder 70b. As previously described, the fixed cylinder 70b may be
configured to be secured between an upper cleaning module support 132 and a lower
cleaning module support 130. A second end of the fixed cylinder 70b is attached to the
manhole adaptor 60 (Figure 4). Thus, the cleaning module fixed cylinder 70b may be

secured on both ends prior to insertion of the cleaning jet 70a.

[0042] Next, the cleaning jet 70a may be fastened to and suspended within the alignment
system 100. For example, the adjustable linkages 124 may be configured to extend
downward to the floor or a height at which the cleaning jet 70a is resting to attach to the
cleaning jet 70a. The cleaning jet 70a may be attached to adjustable linkages 124, which
are suspended from trolleys 122, at attachment points on the cleaning jet 70a. The

attachment points may be located anywhere along the axial length of the cleaning jet 70a,

12
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as required and understood by those skilled in the art. Further, in certain embodiments,
one or more lifting straps 126 may be used at one or more attachment points on the
cleaning jet 70a. Those skilled in the art will understand that one or more lifting straps

126 may be used along an axial length of the cleaning jet 70a.

[0043] The adjustable linkages 124 may be lengthened or shortened (either manually or
powered) to align the cleaning jet 70a at a particular height and angle with the fixed
cylinder 70b prior to insertion. More precisely stated, the alignment system 100 is
configured to substantially axially align a central axis of the cleaning jet 70a with a
central axis of the fixed cylinder 70b bore prior to insertion. In certain embodiments, the
adjustable linkages 124 may be adjusted to about the same lengths, such that the cleaning
jet 70a is substantially horizontal (i.e., level) in a suspended state. In other embodiments,
the adjustable linkages 124 may be adjusted to different lengths to effectuate a particular
angle at which the cleaning jet 70a is suspended in the alignment system 100. In certain
embodiments, the angle (in relation to substantially horizontal) at which the suspended
cleaning jet 70a hangs may be between about 1 degree and about 30 degrees. In other
embodiments, the angle (in relation to substantially horizontal) at which the suspended
cleaning jet 70a hangs may be between about 5 degrees and about 15 degrees. Those
skilled in the art will appreciate that other angled configurations are also within the scope

of one or more embodiments of the present disclosure.

[0044] Once proper alignment of the cleaning jet 70a with the fixed cylinder 70b is
accomplished, cables 140 of winch devices 134 may be extended axially from the winch
devices 134 and attached to the cleaning jet 70a. Next, the winch devices 134 may be
used and/or activated to apply a force (in the direction of arrow F) to the cleaning jet 70a.
The winch devices 134 will take in the cables 140 (i.e., wrap the cables around an inner
spool or otherwise), thereby causing the trolleys 122 to roll on the beam 120 and move
the suspended cleaning jet 70a toward the fixed cylinder 70b. The cleaning jet 70a may
be inserted into the fixed cylinder 70b until an end surface 71 of the cleaning jet 70a
engages a face 72 of the fixed cylinder 70b, at which point the winch devices 134 are
turned off. The cleaning module 70a may be fastened to the fixed cylinder 70b by one or

more mechanical fasteners (e.g., a bolt circle of end surface 71). In certain embodiments,
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a gasket or other sealing material may be between the end surface 71 of the cleaning jet
70a and the face 72 of the fixed cylinder 70b to prevent leakage. During the sludge
removal process, the cleaning jet 70a may remain fastened to the fixed cylinder 70b.
Once the sludge removal process is complete, the suspended cleaning module 70a may be
unfastened from the fixed cylinder 70b and removed from the storage tank 40, such as in
a reverse process similar to that described above when aligning and disposing the

cleaning jet 70a within the fixed cylinder 70b.

[0045] Embodiments of the present disclosure may provide an alignment system capable
of providing faster alignment of a cleaning jet for insertion into a storage tank Properly
aligning the cleaning jet may take less time, which may allow more efficient and faster
cleaning of storage tanks. Because the storage tanks may be cleaned faster, the storage
tanks may also be returned to service sooner allowing operations to run uninterrupted for
longer periods of time. In addition, less manual input for manipulation of the cleaning jet
by personnel may be used in the alignment system described in accordance with one or
more embodiments of the present disclosure . As such, the alignment system may reduce
a risk of injury to personnel involved with storage tank sludge removal. Still further, the
alignment system described in accordance with embodiments herein may prevent leaks
during the sludge removal method because of the precise alignment of the cleaning jet
with the fixed cylinder. Therefore, the interface between the cleaning jet and fixed
cylinder may have generally even circumferential contact, thereby mitigating leakage.
Leakage reduction or prevention may further provide beneficial environmental effects by

preventing harmful fluids and sludge from coming into contact with the environment.

[0046] While the present disclosure has been described with respect to a limited number
of embodiments, those skilled in the art, having benefit of this disclosure, will appreciate
that other embodiments may be devised which do not depart from the scope of the
disclosure as described herein. Accordingly, the scope of the disclosure should be

limited only by the attached claims.
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CLAIMS

What is claimed is:

1. An apparatus comprising:
a frame structure having a guide beam;
a moveable device coupled to the guide beam;
a support structure coupled to the frame structure and configured to engage a body of a
cleaning module; and
a cleaning jet coupled to the moveable device and configured to move along the guide

beam into the body of the cleaning module.

2. The apparatus of claim 1, further comprising:

an adjustable linkage fastened between the moveable device and the cleaning jet.

3. The apparatus of claim 2, further comprising a second adjustable linkage fastened
between the moveable device and the cleaning jet, wherein the adjustable linkage and the second

adjustable linkage are independently adjustable.

4. The apparatus of claim 1, wherein the moveable device includes at least one roller engaged

with the guide beam.

5. The apparatus of claim 1, wherein the moveable device includes a first roller mechanism
and a second roller mechanism, wherein a first end of the cleaning jet is suspended from the first
roller mechanism and a second end of the cleaning jet is suspended from the second roller

mechanism.

6. The apparatus of claim 1, wherein a first end of the body of the cleaning module is

coupled to a manhole adaptor attached to a storage tank.

7. The apparatus of claim 1, wherein the support structure comprises an upper module

support and a lower module support.
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8. The apparatus of claim 1, wherein the moveable device includes a sliding surface

engaged with a corresponding sliding surface of the guide beam.

9. The apparatus of claim 1, further comprising:
a winch device coupled to the frame structure; and

a cable extending from the winch device and attached to the cleaning jet.

10.  The apparatus of claim 1, wherein a central axis of the cleaning jet is aligned with a

central axis of the body of the cleaning module.

11. A method comprising:
coupling a cleaning module to a frame structure, the cleaning module having a body and
a cleaning jet, the coupling including:
moveably coupling the cleaning jet to a guide beam, the guide beam supported by the
frame structure; and
securing the body with a support structure of the frame structure; and

coupling the body of the cleaning module to a tank.

12. The method of claim 11, further comprising moving the cleaning jet along the guide beam

into the body of the cleaning module and into the tank.

13. The method of claim 11, further comprising:
using a winch device coupled between the cleaning jet and one of the body of the
cleaning module and the frame structure to move the cleaning jet along the guide

beam toward the tank.

14. The method of claim 11, further comprising:
aligning the cleaning jet with the body of the cleaning module by adjusting a suspended

height of at least one end of the cleaning jet.

15. The method of claim 11, further comprising cold tapping the tank to provide an access to
inside the tank.

16
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16. The method of claim 15, wherein the coupling the body of the cleaning module to the tank

comprises attaching the body of the cleaning module to the tank over the access.

17. A system, comprising:
a tank;

a module removably coupled to the tank, the module including a body and a cleaning jet;

and

a frame structure having a guide beam and a trolley moveably coupled to the guide beam,

the cleaning jet coupled to the trolley.

18. The system of claim 17, further comprising a support structure coupled to the frame

structure and configured to receive the body of the module.

19. The system of claim 17, further comprising a winch device having a cable extending

therefrom, the cable coupled to the cleaning jet.

20. The system of claim 17, wherein a central axis of the cleaning jet is aligned with a manway

of the tank.
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