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(57) Abstract: A gripping apparatus is provided having a stop collar with an accessory hardware coupled or otherwise attached
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ring configured to support alternate path shunt tubes. The stop collar can also include centralizer blades coupled directly thereto,
instead of welding the centralizer blades to the production tubular.
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NON BASEPIPE-WELDED ACCESSORY ATTACHMENT

CROSS-REFERENCE

This application claims priority to United States Provisional Application Number

12/840,043, filed on July 20, 2010, the entirety of which is incorporated herein by reference.

BACKGROUND

[0001] The conventional method for attaching hardware, such as support brackets and rings
for alternate path shunt tubes and bladed centralizers, to oilfield sand screen tubulars and
other downhole equipment involves welding such components directly to the production
tubular. Welding creates residual stresses in the tubular that can eventually lead to stress or
corrosion cracking, surface cracks, and other defects that can ultimately result in the failure
of the tubular. However, most welding procedures generally include a post-weld heat
treatment designed to minimize the residual stresses and increase the strength of the tubular
near the weld joint by re-homogenizing the crystalline structure of the tubular material.
However, with increasingly sophisticated metallurgy, such as 25CR-125ksi material
commonly used in downhole applications, regaining vital strength properties of the tubular is
simply not possible through post-weld heat treatments. Consequently, in applications using
modern metallurgy, welding directly to the production tubular will ultimately result in the
tubular having reduced strength characteristics as a result of the residual stresses on the

tubular.

[0002] Moreover, in order to comply with downhole drilling regulations, the tubular weld
must also be thoroughly inspected in an effort to identify any weld defects that could
eventually propagate into cracks and lead to tubular failure. This inspection is commonly
undertaken via non-destructive weld examination methods, such as liquid penetrant
inspection. Like many other non-destructive weld inspection methods, liquid penetrant
inspection requires an in-depth system of quality control documents, traceability, and
personnel training which are inherently time consuming and cost prohibitive for many

applications.

[0003] There is a need, therefore, for a system and method of attaching downhole equipment

hardware to production tubulars without welding such equipment thereto and thereby
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compromising the structural integrity of the tubular and requiring costly post-weld treatments

or inspections.

SUMMARY

[0004] Embodiments of the disclosure can provide a gripping assembly. The gripping
assembly can include an annular main body having threaded first and second ends, a lead ring
threadably coupled to the first end, and a packer ring threadably coupled to the second end.
The gripping assembly can further include a first lock ring disposed between the lead ring
and the first end, and a second lock ring disposed between the packer ring and the second
end, wherein tightening the lead ring to the first end and tightening the packer ring to the
second end biases the first and second lock rings into gripping engagement with an adjacent
production tubular, thereby preventing axial movement of the gripping assembly. In one
embodiment, an accessory hardware can be coupled to the packer ring. In another

embodiment, one or more centralizer blades can be coupled to the annular main body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] So that the recited features can be understood in detail, a more particular description,
briefly summarized above, may be had by reference to one or more embodiments, some of
which are illustrated in the appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments and are therefore not to be considered limiting

of its scope, for the invention may admit to other equally effective embodiments.

[0006] Figure 1 depicts a cross-sectional view of a gripping assembly, according to one or

more exemplary embodiments described.

[0007] Figure 2 depicts another cross-sectional view of the gripping assembly of Figure 1,

according to one or more exemplary embodiments described.

[0008] Figure 3 depicts another cross-sectional view of the gripping assembly of Figure 1,

according to one or more exemplary embodiments described.

[0009] Figure 4 depicts a cross-sectional view of another gripping assembly, according to

one or more exemplary embodiments described.

[0010] Figure 5 depicts an axial cross-sectional view of the gripping assembly taken along

lines 5-5 in Figure 1.
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[0011] Figure 6 depicts a cross-sectional view of another gripping assembly, according to

one or more exemplary embodiments described.

[0012] Figure 7 depicts a cross-sectional view of another gripping assembly, according to

one or more exemplary embodiments described.

DETAILED DESCRIPTION

[0013] Figures 1-3 depict a cross-sectional view of a gripping assembly 100, according to
one or more embodiments of the disclosure. In an embodiment, the gripping assembly 100
can be securely coupled to a production tubular 102 having a central axis X without requiring
welding processes that can create adverse consequences, as described above. Moreover, the
gripping assembly 100 can facilitate attachment of downhole accessory hardware 104, such
as support brackets/rings, centralizer blades 402 (Figure 4), or other downhole tools and
components, whereas before such accessory hardware 104 would be welded directly to the

production tubular 102.

[0014] The gripping assembly 100 can include a stop collar 101 disposed around the
production tubular 102 and adapted to couple to or grip the production tubular 102 without
requiring welding thereto. The stop collar 101 can be dimensioned as a clearance fit around
the production tubular 102. In one or more embodiments, the stop collar 101 can be made of
materials adapted to minimize post-weld heat-treating requirements. For example, the stop
collar 101 can be made of steel, such as 316L stainless steel or comparable carbon steels that
exhibit similar strength characteristics. In other embodiments, cold-worked state 825 metal
alloys can be used. In at least one embodiment, the material for the stop collar 101 can be
chosen based on general weldability characteristics, since accessory hardware 104 and/or

centralizer blades 402 (Figure 4) may be welded thereto according to the disclosure.

[0015] The stop collar 101 can include a lead ring 106, a packer ring 108, and a generally
annular main body 110. The main body 110 can include a central portion 111 defining
opposing tapered faces 118. In at least one embodiment, the main body 110 can be
threadably engageable with the lead ring 106 and packer ring 108 via threads 112 disposed at
opposing ends of the main body 110. One or more lock rings 114 can generally be positioned
between the tapered faces 118 of the main body 110 and an axial end 116 of each of the lead
ring 106 and packer ring 108. In an embodiment, each lock ring 114 can be designed as a

slip wedge configured to grippingly engage the outer surface of the production tubular 102 in
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the direction of arrows A when fully engaged. To facilitate a strong gripping or biasing
engagement to the production tubular 102, the lock rings 114 can be made of silicon carbide
or similar materials. Moreover, the gripping engagement between the lock rings 114 and the
tubular 102 can be improved by applying a friction coating to the outer surface of the

production tubular 102 or to the inner annular engaging surface of the lock ring 114.

[0016] To grippingly engage the stop collar 101 to the production tubular 102, the lead ring
106 and packer ring 108 can be threaded onto opposing ends of the main body 110 via the
threads 112. As each ring 106, 108 is tightened toward the main body 110, the lock rings 114
can translate or move until eventually engaging both the axial end 116 of each ring 106, 108
and the tapered faces 118 of the main body 110, thereby becoming wedged between the
tapered faces 118 and the outer surface of the production tubular 102. This biasing
engagement generates the gripping action of the stop collar 101 so that when an axial force is
applied to the stop collar 101, movement of either lock ring 114 in the corresponding axial

direction is minimized or substantially prevented.

[0017] With the stop collar 101 secured to the production tubular 102, accessory hardware
104 can be coupled or otherwise attached to the stop collar 101. As described above, the
accessory hardware 104 can include brackets, rings, other downhole components and tools
configured to provide support for, among other devices, alternate path shunt tubes or tubular
shrouds commonly used in downhole completion assembly applications. As will be
described below, the accessory hardware 104 can be coupled or otherwise attached to the
stop collar 101 via a variety of attachment methods including, but not limited to, welding,
mechanically fastening, adhesively fastening, and threadably engaging. It should be noted,
however, that several variations of the attachment methods disclosed herein can be
undertaken without departing from the scope of the disclosure, including using any of the

attachment methods individually or in combination.

[0018] As depicted in Figure 1, the accessory hardware 104 can be welded to the stop collar
101. Specifically, the accessory hardware 104 can be welded to the packer ring 108 by a
weld 120 placed on the outer surface 121 of the packer ring 108. As can be appreciated,
however, other embodiments contemplate welding the accessory hardware 104 to the lead

ring 106 or the main body 110, without departing from the scope of the disclosure.
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[0019] As depicted in Figure 2, the accessory hardware 104 can be mechanically fastened to
the stop collar 101 via one or more threaded screws 122 (one shown). Specifically, the
accessory hardware 104 can include a shoulder 124 configured to align one or more through-
holes 123 (one shown) defined therein with corresponding threaded perforations 125 (one
shown) defined in the packer ring 108. In one or more embodiments, a plurality of through
holes 123 and corresponding threaded perforations 125 can be equidistantly spaced about the
circumference of the production tubular 102. Threaded screws 122 can then be used to
secure the accessory hardware 104 to the stop collar 101. Other embodiments contemplate
threadably securing the accessory hardware 104 to the lead ring 106 or the main body 110
with screws 122, without departing from the scope of the disclosure. In yet other
embodiments, the packer ring 108 can instead include a shoulder (not shown) that extends
therefrom and provides the one or more through-holes that correspond with threaded

perforations defined in the accessory hardware 104 for threadable attachment.

[0020] As depicted in Figure 3, the accessory hardware 104 can also be threadably
engageable directly to the stop collar 101. Specifically, the shoulder 124 of the accessory
hardware 104 and the packer ring 108 can include a threaded engagement 126, thereby
allowing the accessory hardware 104 to be threadably attached directly to the stop collar 101.
Other embodiments contemplate threadably securing the accessory hardware 104 to the lead

ring 106, without departing from the scope of the disclosure.

[0021] Aligning the production tubular 102 between succeeding and preceding production
tubulars 102 is crucial for effective hydrocarbon recovery. For example, in applications
attaching brackets for alternate path shunt tubes, the brackets must be aligned from tubular to
tubular so that succeeding/preceding shunt tubes can be coupled together and remain coupled
during operation. If the threads 112 on the stop collar 101 reverse during operation,
succeeding/preceding accessory hardware 104 may not align properly. Therefore, in at least
one embodiment, a thread-locking fluid or threadlocker can be applied to the threads 112 to
prevent thread reversal during production applications. For example, LOCTITE®, or a
similar thread-locking adhesive can be applied to prevent thread reversal. Likewise, thread-
locking fluid can be applied to any threaded engagement in the embodiments disclosed
herein, such as the threaded screws 122 or threaded engagement 126, to thereby prevent

thread reversal and minimize its adverse effects.
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[0022] In other embodiments, the threads 112 can be prevented from reversing by tapping
threaded holes through the main body 110 and into either or both of the lead ring 106 and the
packer ring 108. The engagement can then be locked by threading in a grub screw, an
inverted shoulder screw (not shown), or the like. Alternatively, the lead ring 106 and/or the
packer ring 108 can be tapped and configured to correspond to through-holes defined within

the main body 110, wherein shoulder screws can be used to secure the engagement.

[0023] Referring now to Figure 4, depicted is another gripping assembly 400, according to
one or more embodiments. The gripping assembly 400 is substantially similar to the gripping
assembly 100 described above, thus like numbers are used to describe like parts. As
depicted, the gripping assembly 400 can include one or more centralizer blades 402 (one
shown) coupled or otherwise attached to the stop collar 101. In one or more embodiments,
there can be three or more centralizer blades 402 spaced about the outer diameter or
circumference of the stop collar 101 and configured to centralize the production tubular 102
within a wellbore or casing. While not necessary, in at least one embodiment the centralizer
blades 402 are equidistantly-spaced about the outer diameter or circumference of the stop

collar 101.

[0024] The centralizer blades 402 can be coupled or otherwise attached to the stop collar
101 via a variety of attachment methods including, but not limited to, welding, mechanically
fastening, adhesively fastening, and threadably engaging. As can be appreciated, several
variations of the attachment methods disclosed herein can be undertaken without departing
from the scope of the disclosure, including using any of the attachment methods individually

or in combination.

[0025] Specifically, the centralizer blades 402 can be welded to the outer surface 404 of the
main body 110. In other embodiments, the centralizer blades 402 can be mechanically
fastened to the main body 110 via, for example, a plurality of screws or bolts (not shown). In
other embodiments, the centralizer blades 402 can be adhesively attached to the main body
110, such as with a high-strength industrial adhesive adapted for use in a downhole
environment, or threadably engaged with the main body 110 via threads (not shown) defined
between the main body 110 and the centralizer blades 402. As can be appreciated, however,
the centralizer blades 402 can be attached to any portion of the stop collar 101 without

departing from the scope of the present disclosure.
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[0026] The embodiments disclosed herein provide hardware accessories 104 and centralizer
blades 402 that are not welded directly to the production tubular 102, which can compromise
the structural integrity of the tubular 102. Eliminating welding to the tubular 102 can also
serve to eliminate a significant amount of time and expense required for post-weld quality
control, including personnel time and regulatory documentation. Moreover, the
embodiments disclosed herein allow for simplified axial translation of the gripping
assemblies 100, 400 to accommodate changing wellbore needs for a variety of downhole

applications.

[0027] Referring now to Figures 5 and 6, embodiments are depicted that can increase the
torsion load resistance of the stop collar 101 when engaged as generally described herein.
Specifically, Figure 5 is an axial view taken from Figure 1 along lines 5-5 and depicts the
main body 110 disposed about the lock ring 114, which is in turn disposed about the pipe
102. In an embodiment, the lock ring 114 can be a split lock ring, thereby including a first
end 502 and a second end 504. As can be appreciated, a split lock ring can allow the lock
ring 114 to squeeze or otherwise contract circumferentially around the pipe 102 when

engaged, thereby resulting in a more uniform gripping engagement about the pipe 102.

[0028] To prevent axial rotation of the lock ring 114, and thereby increase its torsion load
resistance, a stop device 506 can be inserted into a hole 508 defined within the main body
110 and ultimately between the ends 502,504 of the lock ring 114. As can be appreciated,
one or more holes 508 can be defined within the main body 110 to allow one or more stop
devices 506 to be inserted between the first and second ends 502,504 of at least two lock

rings 114.

[0029] In at least one embodiment, the hole 508 may be threaded and the stop device 506
can be a screw threadably engagable with the hole 508. In other embodiments, the stop
device 506 can be a pin inserted or otherwise disposed within the hole 508. Alternatively, the
stop device 506 can be an elongated boss or wedge disposed a short distance along the axial

length of the pipe 102.

[0030] Figure 6 depicts another embodiment where the stop device 506 can include one or
more radial extensions 602 extending radially inward from one or more centralizer blades
402. The centralizer blade(s) 402 can be similar to the centralizer blade(s) generally

described herein with reference to Figure 4, and therefore will not be described again in
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detail. To prevent axial rotation of the lock ring(s) 114, the radial extensions 602 can be
configured to radially extend inwardly through the hole 508 and inserted between the ends
502,504 of the lock ring(s) 114. As can be appreciated, the hole 508 can be an opening
defined in the main body 110. Once inserted between the ends 502,504 of the lock ring(s)
114, the radial extensions 602 can serve to prevent rotation of the lock ring(s) 114 about the

circumference of the pipe 102, thereby increasing torsion load resistance on the pipe 102.

[0031] Referring now to Figure 7, depicted is another gripping assembly 700, according to
one or more embodiments. The gripping assembly 700 is substantially similar to the gripping
assemblies 100, 400 described above, thus like numbers are used to describe like parts. As
depicted, the main body 110 of the stop collar 101 and the accessory hardware 104 can be
one and the same. In other words, the accessory hardware 104 need not be attached or
coupled to the main body 110, but instead forms an integral part thereof that can be
manufactured as a one-piece device. Consequently, the main body 110 can be designed or
otherwise manufactured to serve a dual purpose as the main body 110 and simultaneously as

an accessory hardware 104.

[0032] As depicted in the illustrative embodiment of Figure 7, the accessory hardware 104
can be a manifold or bracket used to grasp or otherwise suspend or support a shunt tube 702
in an alternate path shunt system. In other embodiments, however, the hardware 104 can
include rings, or other downhole components and tools configured to provide support for,
among other devices, alternate path shunt tubes or tubular shrouds commonly used in
downhole completion assembly applications. In at least one embodiment, the accessory
hardware 104 can include one or more centralizer blades 402, such as those described with

reference to Figures 4 and 6, without departing from the scope of the disclosure.

[0033] Various terms have been defined above. To the extent a term used in a claim is not
defined above, it should be given the broadest definition persons in the pertinent art have
given that term as reflected in at least one printed publication or issued patent. Furthermore,
all patents, test procedures, and other documents cited in this application are fully
incorporated by reference to the extent such disclosure is not inconsistent with this

application and for all jurisdictions in which such incorporation is permitted.
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[0034] While the foregoing is directed to embodiments of the present invention, other and
further embodiments of the invention may be devised without departing from the basic scope

thereof, and the scope thereof is determined by the claims that follow.
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Claims

What is claimed is:

1. A gripping assembly, comprising:

an annular main body having threaded first and second ends and a central portion
defining opposing first and second tapered surfaces;

a lead ring threadably coupled to the first end;

a packer ring threadably coupled to the second end;

a first lock ring slidably disposed between the lead ring and the first tapered surface,
and a second lock ring slidably disposed between the packer ring and the second tapered
surface, wherein tightening the lead ring to the first end and tightening the packer ring to the
second end forces the first and second lock rings into gripping engagement between the
opposing first and second tapered surfaces and an outer surface of a production tubular,
thereby preventing axial movement of the gripping assembly along the production tubular;
and

an accessory hardware coupled to the packer ring.

2. The gripping apparatus of claim 1, wherein the first and second lock rings are split

lock rings having first and second ends.

3. The gripping apparatus of claim 2, further comprising one or more stop devices
introduced into one or more holes defined within the annular main body, the one or more stop
devices being inserted between the first and second ends of the first and second split lock

rings.

4. The gripping apparatus of claim 3, wherein the one or more stop devices comprises a

threaded screw and the one or more holes threadably receives the threaded screw.

5. The gripping apparatus of claim 3, wherein the one or more stop devices comprises an

elongated boss or wedge disposed axially along the production tubular

10
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6. The gripping apparatus of claim 1, wherein the accessory hardware comprises a
bracket or ring configured to provide support for alternate path shunt tubes in a completion

assembly.

7. The gripping apparatus of claim 1, wherein the accessory hardware is coupled to the
packer ring by mechanically fastening the accessory hardware to the packer ring via one or

more SCrews.

8. The gripping apparatus of claim 1, wherein the accessory hardware further comprises
a threaded shoulder coupled to the packer ring by threadably engaging the threaded shoulder
directly to the packer ring.

0. The gripping apparatus of claim 1, wherein the accessory hardware is coupled to the

packer ring by welding the accessory hardware to the packer ring.

10. The gripping apparatus of claim 1, wherein the accessory hardware is coupled to the

lead ring instead of the packer ring.

11. A gripping apparatus, comprising:

an annular main body having threaded first and second ends and a central portion
defining opposing first and second tapered surfaces;

a lead ring threaded to the first end;
a packer ring threaded to the second end;

a first lock ring slidably disposed between the lead ring and the first tapered surface,
and a second lock ring slidably disposed between the packer ring and the second tapered
surface, wherein tightening the lead ring to the first end and tightening the packer ring to the
second end forces the first and second lock rings into gripping engagement between the
opposing first and second tapered surfaces and an outer surface of a production tubular,
thereby preventing axial movement of the gripping assembly along the production tubular;
and

one or more centralizer blades coupled to an outer surface of the annular main body
and extending radially therefrom.

11
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12. The gripping apparatus of claim 11, wherein the centralizer blades are coupled to the
outer surface of the annular main body by welding the centralizer blades to the outer surface

of the annular main body.

13. The gripping apparatus of claim 11, wherein the centralizer blades are coupled to the
outer surface of the annular main body by mechanically fastening the centralizer blades to the

outer surface of the annular main body.

14. The gripping apparatus of claim 11, wherein the centralizer blades are coupled to the
outer surface of the annular main body by threadably engaging the centralizer blades to the

outer surface of the annular main body.

15. A gripping apparatus, comprising:

an annular main body having first and second threaded ends and a central portion
defining opposing first and second tapered surfaces, the annular main body further
comprising an accessory hardware component;

a lead ring threaded to the first threaded end;
a packer ring threaded to the second threaded end; and

a first split lock ring slidably disposed between the lead ring and the first tapered
surface, and a second split lock ring slidably disposed between the packer ring and the second
tapered surface, wherein the first and second split lock rings each have first and second ends,
and wherein tightening the lead ring to the first threaded end and tightening the packer ring to
the second threaded end forces the first and second split lock rings into gripping engagement
between the opposing first and second tapered surfaces and an outer surface of a production
tubular, thereby preventing axial movement of the gripping assembly along the production
tubular.

16. The gripping apparatus of claim 15, wherein the accessory hardware component is a

bracket for suspending a shunt tube in an alternate path shunt system.

17. The gripping apparatus of claim 15, wherein the accessory hardware component

comprises one or more centralizer blades.

12
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18. The gripping apparatus of claim 15, further comprising one or more stop devices
introduced into one or more holes defined within the annular main body, the one or more stop
devices being inserted between the first and second ends of the first and second split lock

rings.

19. The gripping apparatus of claim 18, wherein the one or more stop devices comprises a

threaded screw and the one or more holes threadably receives the threaded screw.

20. The gripping apparatus of claim 18, wherein the one or more stop devices comprises

an elongated boss or wedge disposed axially along the production tubular.

13
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