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Apparatus comprising a gripper (330) operable to grip a cable (40) extending between the Earth's surface and a downhole tool,

wherein the downhole tool Is suspended In a wellbore that extends from the
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(57) Abrege(suite)/Abstract(continued):
formations. A body (310) Is assembled to the gripper (330). A plurality of rolling elements (320) are each rotatably coupled to the

body (310) and operable to rotate relative to the body in response to contact with a sidewall of the wellbore as the body (310) Iis
translated along the wellbore. The body (310) and the plurality of rolling elements (320) collectively rotate relative to the gripper

(330) and, thus, the cable (40).
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'1p a cable (40) extending between the Earth's surface and a
| 1s suspended 1 a wellbore that extends from the Earth's surface to one or more subter -

rancan formations. A body (310) 1s assembled to the gripper (330). A plurality of rolling elements (320) are each rotatably coupled
to the body (310) and operable to rotate relative to the body in response to contact with a sidewall ot the wellbore as the body (310)

1s translated along the wellbore. The body (310) and the plurality of rolling elements (320) collectively rotate relative to the gripper
(330) and, thus, the cable (40).
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Wireline Roller Standoff

Cross-Reference to Related Applications

This application claims priority to and the benefit of U.S. Provisional
Application No. 61/857,887, entitled “Wireline Roller Standoft,” filed July
24, 2013, the entire disclosure of which 1s hereby incorporated herein by
reference.

Background of the Disclosure

Drilling and other downhole operations increasingly involve working in
deeper, more complex, and harsher environments. Consequences associated with
these types of operations may include equipment becoming stuck, lost, or damaged, as
well as increased work times and costs.

Brief Description of the Drawings

The present disclosure 1s best understood from the following detailed
description when read with the accompanying figures. It 1s emphasized that, in
accordance with the standard practice in the industry, various features are not drawn
to scale. In fact, the dimensions of the various features may be arbitrarily increased or
reduced for clarity of discussion.

FIG. 1 1s a schematic view of prior art apparatus.

FIG. 2 1s a schematic view of prior art apparatus.

FIG. 3 1s a schematic view of at least a portion of apparatus according to one
or more aspects of the present disclosure.

FIG. 4 1s a perspective view of a portion of the apparatus shown 1n FIG. 3.

FIG. 5 1is a side view the apparatus shown 1n FIG. 4.

FIG. 6 1s an end view of the apparatus shown 1n FIGS. 4 and 3.

FIG. 7 1s a sectional view of the apparatus shown in FIGS. 4-6.

FIG. 8 1s a side view of the apparatus shown in FIGS. 4-7 1s an initial or
intermediate stage of assembly according to one or more aspects of the present
disclosure.

FIG. 9 1s a side view of the apparatus shown 1n FI1G. 8 1n a subsequent stage of
assembly.

FIG. 10 1s a side view of the apparatus shown 1n FIGS. 4-7 1s an initial or
intermediate stage of assembly according to one or more aspects of the present

disclosure.
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FIG. 11 1s a side view of the apparatus shown in FIG. 9 and/or 10 1n a
subsequent stage of assembly.
Detailed Description

It 1s to be understood that the following disclosure provides many different
embodiments, or examples, for implementing different teatures ot various
embodiments. Specific examples of components and arrangements are described
below to simplify the present disclosure. These are, of course, merely examples and
are not intended to be limiting. In addition, the present disclosure may repeat
reference numerals and/or letters in the various examples. This repetition 1s for the
purpose of simplicity and clarity and does not in itself dictate a relationship between
the various embodiments and/or configurations discussed. Moreover, the formation
of a first feature over or on a second feature 1n the description that follows may
include embodiments 1n which the first and second features are formed 1n direct
contact, and may also include embodiments 1n which additional features may be
formed interposing the first and second features, such that the first and second
features may not be in direct contact.

FIG. 1 depicts a downhole tool 10 suspended in a wellbore 20 that extends
through one or more subterranean tormations 30. The downhole tool 10 1s suspended
via a wireline, slickline, E-line, and/or other cable 40 spooled at the surface 50 and
coupled to surface equipment 60. The wellbore 20 1s substantially vertical, or
perpendicular to the surtace 50. The cable 40 1s reeled 1n and out such that gravity
and the unreeled length ot the cable 40 primarily dictate the depth ot the downhole
tool 10. Because the wellbore 20 1s substantially vertical, the sidewalls 25 of the
wellbore usually won’t impede the intended conveyance of the downhole tool 10
within the wellbore 20. However, this may not be true for non-vertical walls.

FIG. 2 depicts the downhole tool 10 suspended 1n a horizontal or otherwise
non-vertical wellbore 120. Wells being drilled today are increasingly likely to have at
least one section that 1s not substantially vertical, such as the section 122 of the
wellbore 120 depicted in FIG. 2. As a result, the sidewall(s) 125 of the wellbore 120,
particularly at bends, corners, trajectory changes, and/or other transitions 124 of the
wellbore 120, may impede passage of the cable 40 and, thus, the intended conveyance
of the downhole tool 10 within the wellbore 120. For example, the cable 40 may

become stuck in the sidewall 125 of the wellbore 120, such as 1in ruts generated by
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extension and retraction of the cable 40 and the subsequent abrasion against the
sidewall 125 of the wellbore 120, or when the cable 40 1s left against the sidewall 125
for a period of time sutficient to allow accumulation of particulate and debris adjacent
the cable 40.

5 Accordingly, the present disclosure introduces a standoff 300 that may aid in
keeping the cable 40 away from the sidewall 125 of the wellbore 120, among other
potential aspects. For example, FIG. 3 depicts the same apparatus as depicted 1n FIG.
2, but with the addition of two 1nstances of the standotf 300 according to one or more
aspects of the present disclosure. FIG. 4 1s a perspective view of the standoff 300,

10  FIG. 5 1s a side view of the standoff 300, and FIG. 6 1s an end view of the standoff
300. The following discussion collectively refers to FIGS. 3-6.
In response to conveyance of the downhole tool 10 and the cable 40 within the
wellbore 120, each standoff 300 may roll along the sidewall 125 of the wellbore 120,
such as in a direction substantially parallel to the longitudinal axis 302 of the standoft
15 300 and/or cable 40, as indicated by arrow 304 in FIG. 5. For example, each standoff
300 1ncludes a body 310 and a plurality of rolling elements 320 each operable to
rotate relative to the body 310, such as around a corresponding rotational axis 322 that
may be substantially perpendicular to the longitudinal axis 302, and/or otherwise to
aid translation of the standoff 300 relative to the wellbore 120 while one or more of
20  the rolling elements 320 contact the sidewall 125 of the wellbore 120.
Conveyance of the downhole tool 10 and the cable 40 within the wellbore 120
may also cause each standoff 300 to swivel or rotate about the longitudinal axis 302
of the standoff 300 and/or the cable 40, as indicated by arrow 306 in FIG 4. For
example, each standoff 300 includes a gripper 330 coupled to the cable 40, and the
25  body 310 1s rotatably coupled to the gripper 330 1n a manner permitting rotation of the
body 310 relative to the gripper 330, such as around the longitudinal axis 302.
As most clearly shown in FIG. 5, each rolling element 320 may have an
exterior surface with ridges, slots, recesses, protrusions, and/or other features 328
which may aid in engagement with the sidewall 125 of the wellbore 120. Such
30 features 328 may encourage rolling engagement between the standoff 300 and the
stdewall 125 of the wellbore 120, instead of sliding engagement. Thus, the features
328 may also encourage rotation of the body 310 relative to the cable 40, in addition

to rotation of one or more rolling elements 320 relative to the body 310.
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In the example implementation illustrated in FIGS. 3-5, each standoff 300
includes four instances of the rolling elements 320. However, the rolling elements
320 may be included in other numbers within the scope of the present disclosure. At
a minimum, however, each standott 300 may have at least one pair of rolling elements
320, with at least one rolling element 320 disposed on each opposing side of the body
310.

The body 310 may have an overall shape that 1s substantially oblong, perhaps
having a central section (relative to its length along longitudinal axis 302) that 1s
thicker or larger diameter, and tapering toward the opposing ends. Such shape may
encourage sliding of the end portions of the body 310 along the sidewall 125 of the
wellbore 120, and/or otherwise discourage the standotf 300 from gouging into the
sidewall 125 of the wellbore 120.

The example implementation illustrated in FIG. 3 depicts two instances of the
standoff 300. However, the number and spacing of the standoffs 300 may vary based
on, for example, the trajectory of the wellbore 120, the condition of the sides 125 of
the wellbore 120, the size and stiffness of the cable 40, the size and number of rolling
elements 330, and/or other factors.

FIGS. 4-6 depict the cable 40 as being a multi-conductor, perhaps braided
wireline cable. However, other cables are also within the scope of the present
disclosure, including mono-cable, shielded cable, armored cable, slickline cable, k-
line cable, and others.

FIG. 7 1s a sectional view taken along the indicated lines 1in F1G. 5. For
clarity, only a portion of the body 310 1s depicted. Referring to FIGS. 6 and 7,
collectively, each rolling element 320 may have a maximum outer diameter 324 that
1s substantially equal to or greater than an effective maximum outer diameter 312 of
the body 310.

Each rolling element 320 may be individually coupled to the body 310 1n a
manner permitting rotation independent of the other rolling elements 320. For
example, each rolling element 320 may comprise a recess 340 1n receipt of a bearing,
bushing, and/or other element 342, and the body 310 may comprise corresponding
recesses 350 each in receipt of a bearing, bushing, and/or other element 352, wherein
a spindle, axle, rod, and/or other connecting member 360 may extend between

corresponding ones of the elements 342 and 352, thus rotatably coupling the rolling
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element 320 with the body 310. However, other arrangements for rotatably coupling
the rolling elements 320 with the body 310 are also within the scope of the present
disclosure. For example, the connecting member 360 may be non-rotatably coupled
to either the rolling element 320 or the body 310, such that only one of the elements
342 and 352 may be included. The element 342 may be secured within the recess
340, and/or the element 352 may be secured within the recess 350, by press-fit,
interference fit, adhesive, threaded engagement, one or more threaded fasteners,
and/or other means.

FIG. & 1s a side view of an 1nitial or intermediate stage of assembling the
standoft 300 to the cable 40, and FIG. 9 1s a side view 1n a subsequent stage of
assembly. The gripper 330 may comprise a gripping insert 370 and a chassis 380.
The gripping insert 370 1s operable to contact a substantially cylindrical surface area
of the cable 40, and the chassis 380 surrounds the gripping insert 370, thus securing
the assembled gripper 330 to the cable 40. Opposing halves of the gripping insert 370
may first be disposed along the cable 40. FIG. 8 shows one of such halves of the
oripping insert 370. Opposing halves of the chassis 380 may then be clamped
together around the two assembled halves of the gripping insert 370, as depicted in
FIG. 9. For clarity, FIG. 9 shows only one of the halves of the chassis 380, but does
depict the assembled halves of the gripping insert 370.

Alternatively, each half of the gripping insert 370 may be assembled into a
corresponding one of the halves of the chassis 380, and then each such subassembly
may be positioned against the cable 40 and coupled together. For clarity, FIG. 10
shows only one of such subassemblies (comprising one of the halves of the gripping
insert 370 recerved within the corresponding one of the halves of the chassis 380)
disposed adjacent the cable 40.

In either such assembly method, among others within the scope of the present
disclosure, the gripping insert 370 may comprise opposing shoulders 372 between
which the chassis 380 may be axially retained. Alternatively, or additionally, the
chassis 380 may comprise one or more internal recesses 3382, and the gripping insert
370 may comprise one or more cylindrical upsets 374 received within corresponding
ones of the internal recesses 382 of the chassis 380.

The opposing halves of the chassis 380 may comprise threaded holes and/or

other openings 3386 for recerving the threaded end of a threaded fastener and/or other
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fastening member 388 to couple the halves to each other. The opposing halves of the
chassis 380 may also comprise alignment pins and corresponding openings, and/or
sumilar features for aligning the opposing halves for assembly.

The gripping insert 370 may have a material hardness that 1s substantially less
than a material hardness of the cable 40. Thus, the gripping insert 370 may be
materially deformed by the contact with the cable 40 1n response to the clamping
force applied to the gripping insert 370 by the chassis 380. Such clamping force may
be proportional or otherwise related to the force applied to/by threaded fasteners
and/or other means utilized to couple the opposing halves of the chassis 380 to each
other around the gripping insert 370. The gripping insert 370 may also have a
material hardness that 1s substantially less than the material hardness of the chassis
380, such as 1n implementations in which the gripping insert 370 1s a disposable or
consumable component that 1s replaced after each use.

As shown 1n FIG. 11, the body 310 may comprise opposing body halves, only
one of which 1s shown 1n FIG. 11 for the sake of clarity. The opposing halves of the
body 310 may comprise threaded holes and/or other openings 316 for receiving the
threaded end of a threaded fastener and/or other fastening member 318 to couple the
halves to each other. The opposing halves of the body 310 may also comprise one or
more alignment pins 393 and corresponding openings 394, and/or similar features for
aligning the opposing halves for assembly.

Whether the gripper 330 1s assembled to the cable 40 by assembling the
oripping 1nsert 370 to the cable 40 first or to the chassis 380 first, the body 310 1s
subsequently assembled to the gripper 330 by the fastening members 318 and/or
otherwise. However, such assembly nonetheless permits the body 310 to rotate
relative to the chassis 380, such as may be permitted by a gap or space 308 between
the internal profile 314 of the body 310 and the external profile 384 of the chassis
330.

After such assembly, the body 310 1s axially retained between opposing
shoulders 389 of the chassis 380. Alternatively, or additionally, the body 310 may
comprise one or more internal recesses sized to receive corresponding cylindrical

upsets and/or other protrusions and/or other portions of the external profile 384 of the

chassis 380).
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In view of the entirety of the present disclosure, including the figures and the
claims, a person having ordinary skill in the art will readily recognize that the present
disclosure introduces an apparatus comprising: a gripper operable to grip a cable
extending between the Earth’s surface and a downhole tool, wherein the downhole
tool 1s suspended 1n a wellbore that extends from the Earth’s surface to one or more
subterranean formations; a body assembled to the gripper; and a plurality of rolling
elements each rotatably coupled to the body and operable to rotate relative to the body
in response to contact with a sidewall of the wellbore as the body 1s translated along
the wellbore; wherein the body and the plurality of rolling elements collectively rotate
relative to the gripper and, thus, the cable.

The plurality of rolling elements may comprise a pair of rolling elements
disposed on opposing sides of the body.

The gripper may comprise: a gripping insert operable to contact a substantially
cylindrical surface area of the cable; and a chassis surrounding the gripping insert.
The gripping insert may comprise opposing shoulders between which the chassis may
be axially retained. The chassis may comprise an internal recess, and the gripping
insert may comprise a cylindrical upset recerved within the internal recess of the
chassis. The body may rotate relative to the chassis. The chassis may comprise
opposing chassis halves, and the gripping insert may comprise opposing insert halves
cach recerved within a corresponding one of the chassis halves. The gripping insert
may have a first material hardness, the cable may have a second material hardness,
and the first material hardness may be substantially less than the second material
hardness. The chassis may have a third material hardness, and the first material
hardness may be substantially less than the third material hardness. The gripping
insert may be materially detormed by the cable in response to a clamping force
applied to the gripping insert by the chassis.

The body may comprise opposing body halves.

Each of the plurality of rolling elements may be rotatably coupled to the body
by a spindle and at least one bearing.

The present disclosure also introduces a method comprising: conveying a
downhole tool via a cable to a first depth within a wellbore; then coupling a standoff
to the cable, wherein the standoft comprises a gripper, a body, and a plurality of

rolling elements each rotatably coupled to the body, and wherein coupling the
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standoft to the cable comprises: coupling the gripper to the cable; and then
assembling the body to the gripper; and then rotating at least one of the plurality of
rolling elements relative to the body, and rotating the body relative to the gripper and
the cable, by further conveying the downhole tool via the cable to a second depth
within the wellbore.

The standoff may be a first one of a plurality of standotfs each comprising an
instance of the gripper, the body, and the plurality of rolling elements, and the method
may further comprise, after conveying the downhole tool to the second depth:
coupling a second one of the plurality of standotfs to the cable; and then rotating at
least one of the plurality of rolling elements of at least one of the plurality of standotfs
relative to the body of the corresponding one of the plurality of standotfs, and rotating
the body of at least one of the plurality of standoffs relative to the cable and the
oripper of the corresponding one of the plurality of standotts, by further conveying
the downhole tool via the cable to a third depth within the wellbore.

The gripper may comprise a gripping insert and a chassis, and coupling the
oripper to the cable may comprise: disposing the gripping insert around the cable; and
clamping the chassis around the gripping insert.

The gripper may comprise a gripping insert and a chassis, the gripping insert
may comprise opposing insert halves, the chassis may comprise opposing chassis
halves, and coupling the gripper to the cable may comprise: assembling a first one of
the 1nsert halves within a first one of the chassis halves; assembling a second one of
the 1nsert halves within a second one of the chassis halves; and securing the first and
second insert halves around the cable by coupling the first and second chassis halves
together. Coupling the first and second chassis halves together may apply sufficient
clamping force to the first and second insert halves around the cable so as to
materially deform interior surfaces of the first and second 1nsert halves that contact
the cable.

The body may comprise opposing body halves, and assembling the body to the
oripper may comprise coupling the opposing body halves together around the gripper.

The present disclosure also introduces a kit comprising: a gripper operable for
assembly to a cable extending between the Earth’s surface and a downhole tool,
wherein the downhole tool 1s suspended 1n a wellbore that extends from the Earth’s

surface to one or more subterranean formations; and a body operable for assembly to
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the gripper after the gripper 1s assembled to the cable, wherein the body comprises a
plurality of rolling elements each rotatably coupled to the body and operable to rotate
relative to the body 1n response to contact with a sidewall of the wellbore as the body
1s translated along the wellbore; wherein, after the body 1s assembled to the gripper,
the body and the plurality of rolling elements collectively rotate relative to the gripper
and, thus, the cable. The gripper may comprise: a gripping insert operable for
assembly to the cable to thereby contact a substantially cylindrical surface area of the
cable; and a chassis operable for assembly to the gripping insert before or after the
oripping insert 1s assembled to the cable.

The toregoing outlines features of several embodiments so that those skilled 1n
the art may better understand the aspects of the present disclosure. Those skilled in
the art should appreciate that they may readily use the present disclosure as a basis for
designing or modifying other processes and structures for carrying out the same
purposes and/or achieving the same advantages of the embodiments introduced
herein. Those skilled 1n the art should also realize that such equivalent constructions
do not depart from the spirit and scope of the present disclosure, and that they may
make various changes, substitutions and alterations herein without departing from the
spirit and scope of the present disclosure.

The Abstract at the end of this disclosure 1s provided to comply with 37 C.F.R.
51.72(b) to allow the reader to quickly ascertain the nature of the technical disclosure.
It 1s submitted with the understanding that 1t will not be used to interpret or limit the

scope or meaning of the claims.
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WHAT IS CLAIMED IS:

1. An apparatus, comprising:

a gripper operable to grip a cable extending between the Earth’s surface and a
downhole tool, wherein the downhole tool 1s suspended 1n a wellbore that extends
from the Earth’s surface to one or more subterranean formations;

a body assembled to the gripper; and

a plurality of rolling elements each rotatably coupled to the body and operable to
rotate relative to the body 1n response to contact with a sidewall of the wellbore as
the body 1s translated along the wellbore;

wherein the body and the plurality of rolling elements collectively rotate relative to
the gripper and, thus, the cable.

2. The apparatus of claim 1 wherein the plurality of rolling elements comprises a pair
of rolling elements disposed on opposing sides of the body.

3. The apparatus of claim 1 wherein the gripper comprises:

a gripping insert operable to contact a substantially cylindrical surface area of the
cable; and

a chassis surrounding the gripping insert.

4. The apparatus of claim 3 wherein the gripping insert comprises opposing shoulders
between which the chassis 1s axially retained.

5. The apparatus of claim 3 wherein:

the chassis comprises an internal recess; and

the gripping insert comprises a cylindrical upset received within the internal recess of
the chassis.

6. The apparatus of claim 3 wherein the body rotates relative to the chassis.

7. The apparatus of claim 3 wherein:

the chassis comprises opposing chassis halves; and

the gripping insert comprises opposing insert halves each received within a
corresponding one of the chassis halves.

8. The apparatus of claim 3 wherein:

the gripping insert has first material hardness;

the cable has a second material hardness; and

the first material hardness 1s substantially less than the second material hardness.

9. The apparatus of claim 8 wherein:
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the chassis has a third material hardness; and

the first material hardness 1s substantially less than the third material hardness.

10. The apparatus of claim & wherein the gripping insert 1s materially deformed by the
cable 1n response to a clamping force applied to the gripping insert by the chassis.

5 11. The apparatus of claim 1 wherein the body comprises opposing body halves.

12. The apparatus of claim 1 wherein each of the plurality of rolling elements is
rotatably coupled to the body by a spindle and at least one bearing.

13. A method, comprising:

conveying a downhole tool via a cable to a first depth within a wellbore;

10  then coupling a standott to the cable, wherein the standoff comprises a gripper, a
body, and a plurality of rolling elements each rotatably coupled to the body, and
wherein coupling the standott to the cable comprises:

coupling the gripper to the cable; and
then assembling the body to the gripper; and

15 then rotating at least one of the plurality of rolling elements relative to the body, and
rotating the body relative to the gripper and the cable, by further conveying the
downhole tool via the cable to a second depth within the wellbore.

14. The method of claim 13 wherein the standoftf 1s a first one of a plurality of
standotfs each comprising an instance of the gripper, the body, and the plurality of

20 rolling elements, and wherein the method further comprises, atter conveying the
downhole tool to the second depth:

coupling a second one of the plurality of standoifs to the cable; and
then rotating at least one of the plurality of rolling elements of at least one of the
plurality of standofts relative to the body of the corresponding one of the plurality

25 of standotfs, and rotating the body of at least one of the plurality of standoffs
relative to the cable and the gripper of the corresponding one of the plurality of
standoffs, by further conveying the downhole tool via the cable to a third depth
within the wellbore.

15. The method of claim 13 wherein the gripper comprises a gripping insert and a

30 chassis, and wherein coupling the gripper to the cable comprises:

disposing the gripping insert around the cable; and

clamping the chassis around the gripping insert.
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16. The method of claim 13 wherein the gripper comprises a gripping insert and a
chassis, wherein the gripping insert comprises opposing insert halves, wherein the
chassis comprises opposing chassis halves, and wherein coupling the gripper to
the cable comprises:

assembling a first one of the insert halves within a first one of the chassis halves;

assembling a second one of the insert halves within a second one of the chassis
halves:; and

securing the first and second insert halves around the cable by coupling the first and
second chassis halves together.

1'7. The method of claim 16 wherein coupling the first and second chassis halves
together applies sufficient clamping force to the first and second insert halves
around the cable so as to materially deform interior surfaces of the first and
second 1nsert halves that contact the cable.

18. The method of claim 13 wherein the body comprises opposing body halves, and
wherein assembling the body to the gripper comprises coupling the opposing body
halves together around the gripper.

19. A kit, comprising:

a gripper operable for assembly to a cable extending between the Earth’s surface and
a downhole tool, wherein the downhole tool 1s suspended 1n a wellbore that
extends from the Earth’s surface to one or more subterranean formations; and

a body operable for assembly to the gripper after the gripper 1s assembled to the cable,
wherein the body comprises a plurality of rolling elements each rotatably coupled
to the body and operable to rotate relative to the body 1n response to contact with a
sidewall of the wellbore as the body i1s translated along the wellbore;

wherein, after the body 1s assembled to the gripper, the body and the plurality of
rolling elements collectively rotate relative to the gripper and, thus, the cable.

20. The kit of claim 19 wherein the gripper comprises:

a gripping insert operable for assembly to the cable to thereby contact a substantially
cylindrical surface area of the cable; and

a chassis operable tor assembly to the gripping insert betore or after the gripping

insert 1S assembled to the cable.
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