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SYSTEM TO CONTROL SWAB OFF WHILE
RUNNING A PACKER DEVICE

BACKGROUND

[0001] The present disclosure relates generally to packers used within a subterranean wellbore,
and more specifically to a system that reduces a likelihood of swab off (1.e., pre-setting) while

running the packers into the wellbore.

[0002] While preparing a well for production, 1t may be beneficial at certain times to seal a space
between an outside portion of production tubing within the well and a casing or wellbore wall of
the well. The packer provides the seal by gripping against the casing or the wellbore wall upon
activation of the packer. When the packer experiences forces associated with deployment of the
packer to a downhole position (e.g., due to running the packer too quickly downhole in a low
radial clearance well, or due to circulating fluid too quickly around the packer), a rubber element
of the packer used to generate the seal may begin to swab off. Swabbing off means that the rubber
element begins to compress 1into a set or active position of the packer. Such an action while the
packer 1s running downhole within the well may 1nflict damage on the rubber element prior to the

packer reaching a desired sealing location within the wellbore.

[0003] Decreasing the speed of the deployment of the packer may limit swab off of the rubber
element. However, decreasing the speed of the deployment reduces efficiency of preparing the
well for production. Reducing the efficiency may result in increased labor costs and increases 1n

downtime of the well during a well completion period.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Illustrative embodiments of the present disclosure are described in detail below with
reference to the attached drawing figures, which are incorporated by reference herein, and

wherein:
[0005] FIG. 1 1s a cutaway view of a packer:;

[0006] FIG. 2A 1s a sectional view of an embodiment of an elastomeric seal of the packer of FIG.

1 while deployed within a wellbore;
[0007] FIG. 2B i1s a sectional view of the elastomeric seal of FIG. 2A 1n an expanded state:

[0008] FIG. 3A 1s a sectional view of an embodiment of an elastomeric seal of the packer of FIG.

1 while deployed within a wellbore;
[0009] FIG. 3B is a sectional view of the elastomeric seal of FIG. 3A 1n an expanded state:

[0010] FIG. 4A 1s a sectional view of an embodiment of an elastomeric seal of the packer of FIG.

1 while deployed within a wellbore;
[0011] FIG. 4B 1s a sectional view of the elastomeric seal of FIG. 4A 1n an expanded state;

[0012] FIG. 5 1s a perspective view of a sheet metal ring provided within the elastomeric seal of

FIGS. 4A and 4B:

[0013] FIG. 6A 1s a sectional view of an embodiment of an elastomeric seal of the packer of FIG.

1 while deployed within a wellbore;
[0014] FIG. 6B 1s a sectional view of the elastomeric seal of FIG. 6A 1n an expanded state:;

[0015] FIGS. 7A-7C are cutaway views of portions of a packer including sectional details of

restraining bands used on an elastomeric seal of the packer:

[0016] FIGS. 8A-8C are cutaway views of the packer of FIG. 1 including sectional details of slip

retaining devices; and
[0017] FIG. 9 1s a sectional view of a portion of the packer of FIG. 8A including a slip sleeve.

[0018] The 1llustrated figures are only exemplary and are not intended to assert or imply any
limitation with regard to the environment, architecture, design, or process in which different

embodiments may be implemented.
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DETAILED DESCRIPTION
[0019] In the following detailed description of the illustrative embodiments, reference 1s made to
the accompanying drawings that form a part hereof. These embodiments are described in
sufficient detail to enable those skilled 1n the art to practice the disclosed subject matter, and 1t 1s
understood that other embodiments may be utilized and that logical structural, mechanical,
electrical, and chemical changes may be made without departing from the spirit or scope of the
disclosure. To avoid detail not necessary to enable those skilled in the art to practice the
embodiments described herein, the description may omit certain information known to those
skilled 1n the art. The following detailed description 1s, therefore, not to be taken 1n a limiting

sense, and the scope of the 1llustrative embodiments 1s defined only by the appended claims.

[0020] As used herein, the singular forms “a”, “an,” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further understood that
the terms “comprise” and/or “comprising,” when used in this specification and/or the claims,
specify the presence of stated features, steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other features, steps, operations, elements,
components, and/or groups thereof. In addition, the steps and components described in the
embodiments and figures provided below are merely illustrative and do not imply that any
particular step or component 1s a requirement of a claimed embodiment.

[0021] Unless otherwise specified, any use of any form of the terms "connect," "engage,"
"couple," "attach." or any other term describing an interaction between elements 1s not meant to
limit the interaction to direct interaction between the elements and may also include indirect
interaction between the elements described. 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". Unless otherwise indicated, as used
throughout this document, "or" does not require mutual exclusivity.

[0022] The present disclosure relates to a production packer that provides a capability to seal
portions of a well between production tubing and a wellbore wall or casing of the well. More
particularly, the present disclosure relates to reinforcement techniques for an elastomeric seal of
the production packer to prevent swab off of the elastomeric seal while the production packer 1s
run to a desired position within the well or while swapping fluids within the well resulting 1n high
flmd velocities around the production packer. Swab off may be defined as an incidental activation

of the elastomeric seal, or any other components of the packer, while the packer 1s run down hole

or during flmd swapping within the well. In general, reinforcement techniques include sheet
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metal, mesh, cables, sleeves, and other matenials disposed within or around the elastomeric seal
or other moving components of the packer. The materials disposed within or around the
elastomeric seal provide the ability to stiffen the elastomeric seal without increasing the
durometer of the elastomeric seal. As used herein, the term durometer 1s defined as a hardness
scale where a greater durometer indicates that a material 1s harder than another material with a
lower durometer. When dealing with elastomeric sealing elements, an elastomeric seal with a
lower durometer may provide enhanced sealing capabilities when compared to an elastomeric
sealing element with a higher durometer.

[0023] The presently disclosed embodiments may be used in either onshore or offshore drilling
operations. The packer may be deployed within the wellbore using a slickline, an electric line,
using a hydraulic setting on a workstring within the well, or using any other suitable downhole
tool deployment technique. Embodiments may be implemented to deploy a packer to a downhole
location within the wellbore 1n an efficient manner while limiting a likelihood of swab off of the

elastomeric seal or pre-setting of any other components of the packer.

[0024] Referring to FIG. 1, a cutaway view of a packer 100 1s provided. The packer 100 includes
an elastomeric seal 102 that, upon activation, expands to provide a seal at a wellbore wall or at a
casing wall located within a well. Also included on the packer 100 1s an uphole slip 104A and a
downhole slip 104B. The slips 104A and 104B include ridges or teeth on an outer surface of the
slips 104A and 104B to grip the casing or the wellbore wall when the packer 1s activated. Upon
activation of the packer, the ships 104A and 104B travel over wedges 106A and 106B,
respectively, to move 1n a radially outward direction from a longitudinal axis 107 of the packer.
The slips 104A and 104B continue to move in the radially outward direction until the ridges or
teeth of the slips 104A and 104B make contact with the casing or the wellbore wall of the well.

[0025] Activation of the packer 100 may be provided using an electric or hydraulic actuator
positioned at a downhole sub 108. The actuator at the downhole sub 108 moves components of
the packer 100 positioned downhole from an uphole sub 109 and the slip 104A 1n an uphole
direction 111. In moving the components of the packer 100 1n the direction 111 while maintaining
the uphole sub 109 and the slip 104A stationary, the elastomeric seal 102 1s compressed and
expanded 1n a radially outward direction from the longitudinal axis 107 of the packer 100 to make
sealing contact with the wellbore wall or the casing of the well. That 1s, the elastomeric seal 102
moves 1n a direction radially outward from the longitudinal axis 107 when the sealing element

102 experiences axial compression. Further, the slips 104A and 104B are also forced in aradially
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outward direction from the longitudinal axis 107 by the wedges 106 A and 106B until the slips
104A and 104B make contact with the wellbore wall or the casing of the well.

[0026] Once the elastomeric seal 102 and the slips 104A and 104B are activated, wellbore fluids
downhole from the packer 100 travel uphole from the packer 100 through a fluid bypass 110 that
runs through a central portion of the packer 100 along the longitudinal axis 107. Additional
production tubing may be connected downhole from the packer 100 using a male threaded region
112 of the downhole sub 108. Further, additional production tubing may be connected uphole
from the packer 100 using a female threaded region 114 of the uphole sub 109.

[0027] FIG. 2A 1s a sectional view of an embodiment of the elastomeric seal 102 of the packer
100 while deployed within a wellbore 200. The elastomeric seal 102, as illustrated, includes a
central section 102A and two outer sections 102B and 102C. In other embodiments, the
elastomeric seal 102 may include only a single section (e.g., the central section 102A) without the
outer sections 102B and 102C. Further, the elastomeric seal 102 may include more sections than
the three sections 102A-102C depicted in FIG. 2A. Generally, the two outer sections 102B and
102C are stiffer and shorter than the central section 102A to provide support for the central section
102A when the packer 100 1s activated into a sealing position. The central section 102A 1s longer
and made from a softer elastomeric material (1.e., an elastomeric material with a lower durometer)
than the outer sections 102B and 102C to provide a secure seal at the wellbore wall or casing 202
when the packer 100 1s activated into the sealing position. By way of example, the central section
102A may include a durometer of 70, while the two outer sections 102B and 102C may include a

durometer of 90.

[0028] In the illustrated embodiment, to help prevent swab off while running the packer 100
downhole, the sections 102A-102C of the elastomeric seal 102 include cables 204 molded within
the sections 102A-102C. As illustrated, the cables 204 are molded into the elastomeric seal 102
as rings. The cables 204 may generally increase stiffness of the elastomeric seal 102 without
impacting an effectiveness of the seal between the wellbore wall or casing 202 and the elastomeric
seal 102. Increasing the stifiness of the elastomeric seal 102 prevents swab off of the elastomeric
seal 102 when the packer 100 1s run downhole within the wellbore 200. The cables 204 may be
made from metals and alloys (e.g., carbon steel, stainless steel, nickel alloys, etc.), continuous
fibers (e.g., carbon fibers, aramud fibers, glass fibers, ceramic fibers, nanotubes, etc.), titanium,

thermoplastics, thermoset materials, or any other materials suitable for use as the cables 204.



10

15

20

25

30

WO 2019/098993 PCT/US2017/0615353

[0029] Turming to FIG. 2B, a sectional view of the elastomeric seal 102 1in an expanded state 1s
provided. When 1n the expanded state, the elastomeric seal 102 1s in contact with the wellbore
wall or casing 202. In this manner, the elastomeric seal 102 seals a space within the wellbore 200
between the fluid bypass 110 of the packer 100 and the wellbore wall or casing 202. The resulting
seal forces the flow of fluid from a downhole location within the wellbore 200 to travel through
the fluid bypass 110 of the packer 100. The cables 204, as 1llustrated, are positioned 1n locations
within the elastomeric seal 102 where munimal expansion occurs upon activation of the
elastomeric seal 102. For example, the cables 204 may generally be positioned 1n locations of
the elastomeric seal 102 where only movement 1n a direction parallel to the longitudinal axis 107
1s expected. When the cables 204 are 1n such a position, the cables 204 maintain a distance 206
from the fluid bypass 110 1n both a sealing position (e.g., as depicted in FIG. 2B) and a non-
sealing position (e.g., as depicted in FIG. 2A) of the packer 100.

[0030] FIG. 3A 1s a sectional view of an embodiment of the elastomeric seal 102 of the packer
100 while deployed within a wellbore 200. The elastomeric seal 102, as 1llustrated, includes the
central section 102A and the two outer sections 102B and 102C. In other embodiments, the
elastomeric seal 102 may include only a single section (e.g., the central section 102A) without the
outer sections 102B and 102C. Further, the elastomeric seal 102 may include more sections than
the three sections 102A-102C depicted in FIG. 3A. Generally, the two outer sections 102B and
102C are stiffer and shorter than the central section 102A to provide support for the central section
102A when the packer 100 1s activated into a sealing position. The central section 102A 1s longer
and made from a softer elastomeric material than the outer sections 102B and 102C to provide a
secure seal at the wellbore wall or casing 202 when the packer 100 1s activated into the sealing

position.

[0031] In the 1llustrated embodiment, to help prevent swab off while running the packer 100
downhole, the sections 102A-102C of the elastomeric seal 102 include mesh 304 molded within
the sections 102A-102C. The mesh 304, operating in a sitmilar manner to the cables 204 discussed
above with reference to FIGS. 2A and 2B, may generally increase stiffness of the elastomeric seal
102 without impacting an effectiveness of the seal between the wellbore wall or casing 202 and
the elastomeric seal 102. Increasing the stiffness of the elastomeric seal 102 prevents swab off of
the elastomeric seal 102 when the packer 100 1s run downhole within the wellbore 200. The mesh
304 may be made from metals and alloys (e.g., carbon steel, stainless steel, nickel alloys, etc.),
titantum, thermoplastics, thermoset materials, or any other material suitable for use as the mesh

304. An expansive nature of the mesh 304 may enable the mesh 304 to expand at least partially
G-
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with the elastomeric seal 102 upon activation of the packer 100 while providing increased
stiffness to the elastomeric seal 102 when the packer 100 1s run to a downhole location within the

wellbore 200.

[0032] Turning to FIG. 3B, a sectional view of the elastomeric seal 102 in an expanded state 1s
provided. When 1n the expanded state, the elastomeric seal 102 1s in contact with the wellbore
wall or casing 202. In this manner, the elastomeric seal 102 seals a space within the wellbore 200
between the fluid bypass 110 of the packer 100 and the wellbore wall or casing 202. The resulting
seal forces the flow of fluid from a downhole location within the wellbore 200 to travel through
the fluid bypass 110 of the packer 100. The mesh 304 may be positioned at locations within the
elastomeric seal 102 where minimal expansion occurs upon activation of the elastomeric seal 102.
However, because a woven structure of the mesh 304 lends 1tself to a greater degree of expansion
than the cables 204, the mesh 304 may also extend to regions within the elastomeric seal 102 that
extend m a direction radially outward from the longitudinal axis 107. Thus, the mesh 304 may
be molded into a larger percentage of the elastomeric seal 102 than the cables 204 to provide the

stiffening effect on the elastomeric seal 102 without increasing the durometer of the elastomeric

seal 102.

[0033] FIG. 4A 1s a sectional view of an embodiment of the elastomeric seal 102 of the packer
100 while deployed within a wellbore 200. The elastomeric seal 102, as 1llustrated, includes the
central section 102A and the two outer sections 102B and 102C. In other embodiments, the
elastomeric seal 102 may include only a single section (e.g., the central section 102A) without the
outer sections 102B and 102C. Further, the elastomeric seal 102 may include more sections than
the three sections 102A-102C depicted 1in FIG. 4A. Generally, the two outer sections 102B and
102C are stiffer and shorter than the central section 102A to provide support for the central section
102A when the packer 100 1s activated into a sealing position. The central section 102A 1s longer
and made from a softer elastomeric material than the outer sections 102B and 102C to provide a
secure seal at the wellbore wall or casing 202 when the packer 100 1s activated into the sealing

position.

[0034] In the illustrated embodiment, to help prevent swab off while running the packer 100
downhole, the sections 102A-102C of the elastomeric seal 102 include sheet metal rings 404
molded within the sections 102A-102C. The sheet metal rings 404 may generally increase
stiffness of the elastomeric seal 102 without impacting an effectiveness of the seal between the

wellbore wall or casing 202 and the elastomeric seal 102. Increasing the stiffness of the
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elastomeric seal 102 prevents swab ofl of the elastomeric seal 102 when the packer 100 1s run
downhole within the wellbore 200. The sheet metal rings 404 may be made from metals and
alloys (e.g., carbon steel, stainless steel, nickel alloys, etc.), titantum, thermoplastics, thermoset

materials, or any other materials suitable for use as the sheet metal rings 404.

[0035] Turning to FIG. 4B, a sectional view of the elastomeric seal 102 1in an expanded state 1s
provided. When 1n the expanded state, the elastomeric seal 102 1s in contact with the wellbore
wall or casing 202. In this manner, the elastomeric seal 102 seals space within the wellbore 200
between the fluid bypass 110 of the packer 100 and the wellbore wall or casing 202. The resulting
seal forces the flow of fluid from a downhole location within the wellbore 200 to travel through
the fluid bypass 110 of the packer 100. The sheet metal nings 404, as 1llustrated, are positioned
1n locations within the elastomeric seal 102 along edges of the sections 102A-102C. For example,
the sheet metal nngs 404 may generally be positioned in locations of the elastomeric seal 102

where movement 1n a direction radially outward from the longitudinal axis 107 1s at 1ts smallest.

[0036] To enable the elastomeric seal 102 to extend 1n the radially outward direction from the
longitudinal axis 107, the sheet metal rings 404 may include an engineered weak point 502, as
depicted 1in FIG. 5. In such an embodiment, when the elastomeric seal 102 begins to experience
a force associated with moving the elastomeric seal 102 into a sealing position, the engineered
weak point 502 breaks. When the engineered weak point 502 breaks, the sheet metal ring 404 1s
able to expand along with the elastomeric seal 102. The engineered weak point 502 may be made
from perforations in the sheet metal ring 404, as illustrated in FIG. 5. In other embodiments, the
engineered weak point 502 may include a thin section of metal 1n the sheet metal ring 404 at the
engineered weak point 502 that 1s designed to break upon experiencing pressure associated with
sealing the packer 100. In another embodiment, the engineered weak point 502 may be made
from a different type of material from a remainder of the sheet metal ring 404 that 1s chosen to
break at a lower stress than the remainder of the sheet metal ring 404. In any embodiment, the
sheet metal ring 404 may be made from any metal or other matenal (e.g., a plastic) that 1s able to

provide adequate support to the elastomeric seal 102 to prevent swab off of the elastomeric seal

102 when the packer 100 1s run downhole within the wellbore 200.

[0037] The cables 204, the mesh 304, and the sheet metal ring 404 may all generally be referred
to as elastomeric seal reinforcers. While specific structures are provided above to describe the
elastomeric seal reinforcers, it may be appreciated that other structures molded into the

elastomeric seal 102 are also contemplated without departing from the scope of the present
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disclosure. Further, any combination of the different elastomeric seal reinforcers (e.g., cables
204, mesh 304, and sheet metal rings 404) within an individual embodiment of the elastomeric

seal 102 1s also contemplated.

[0038] FIG. 6A 1s a sectional view of an embodiment of the elastomeric seal 102 of the packer
100 while deployed within the wellbore 200. In the 1llustrated embodiment, to help prevent swab
oif while running the packer 100 downhole, the sections 102A-102C of the elastomeric seal 102
include rings 604 1nstalled on an outer surface of the sections 102A-102C. The rnings may be
installed on the outer surface of the sections 102A-102C such that they extend beyond the sections
102A-102C 1n a radially outward direction from the longitudinal axis 107. In another
embodiment, the sections 102A-102C include grooves (not shown) that receive the rings 604 such
that the outer edge of the rings 604 are flush with an outer edge of the sections 102A-102C. The
rings 604 may generally increase stiftness of the elastomeric seal 102 while the packer 100 1s run
downhole within the wellbore 200 without ultimately impacting an effectiveness of the seal
between the wellbore wall or casing 202 and the elastomeric seal 102. Increasing the stiffness of
the elastomeric seal 102 prevents swab off of the elastomeric seal 102 when the packer 100 1s run

downhole within the wellbore 200.

[0039] The rings 604 may include a controlled disappearing capability. For example, the rings
604 may be made with a eutectic, reactive, or dissolvable material that dissolves or melts by the
time the packer 100 reaches a desired depth within the wellbore 200. In such an embodiment, the
rings 604 may be made from degradable polymers (e.g., Polyglycolide (PGA)), eutectic alloys,
galvanic composition, aluminum, salt, compressed wood product, or other degradable materials.
By way of example, the rings 604 made of eutectic material may dissolve at approximately 180
degrees Fahrenheit. Other rings 604 made from reactive or dissolvable material may be designed
to melt or dissolve after a certamn amount of time exposed to wellbore fluids. In another
embodiment, the rings 604 may be made from a benign material that does not interfere with a
setting process of the packer 100. For example, the benign material may stretch with the
elastomeric seal 102 and/or the benign material may be cut in a way that enables high expansion
without rupturing. In such an embodiment, the rings 604 may be made from metals and alloys
(e.g., carbon steel, stainless steel, nickel alloys, etc.), titanmium, thermoplastics, thermoset
materials, or any other materials sufficient for use as the rings 604. In any embodiment, the rings
604 provide no mechanical limitation to setting the elastomeric seal 102 of the packer 100 once

the packer 100 1s activated upon reaching a desired downhole location.
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[0040] The eutectic, reactive, or dissolvable material may be chosen to make up the rings 604
such that the rings 604 dissolve or melt either when the packer 100 reaches the desired depth or
shortly after the packer 100 reaches the desired depth within the wellbore 200. An operator may
control a running speed of the packer 100 based on both an estimate of time to dissolve or melt
the rings 604 after exposure to wellbore fluids and temperatures and a desired downhole location
of the packer 100 within the wellbore 200. In either option, the rings 604 are maintained when
the packer 100 1s run at a quick rate and/or when there 1s a high fluid flow rate around the packer

100 prior to the packer 100 reaching the desired downhole location.

[0041] FIG. 6B 1s a sectional view of the elastomeric seal 102 of FIG. 6A 1n an expanded state.
As 1llustrated, the rings 604 positioned on an outer diameter of the elastomeric seal 102 have
dissolved or melted such that the elastomeric seal 102 1s no longer constrained by the rings 604.
In another embodiment, the rings 604 made from a benign material may remain on the outer
diameter of the elastomeric seal 102. In such an embodiment, the rings 604 expand 1n a direction
radially outward from the longitudinal axis 107 along with the elastomeric seal 102. In another
embodiment, the benign material of the rings 604 may break and fall away as the elastomeric seal

102 expands toward the wellbore wall or casing 202.

[0042] FIG. 7A 1s a cutaway view of a portion of a packer 100, and FIGS. 7B and 7C are sectional
details of restraining bands 702 and 706 used on an elastomeric seal 102 of the packer 100. The
restraining bands 702 and 706 may be made from a eutectic, reactive, or dissolvable material such
that the restraining bands 702 and 706 are able to restrain the elastomeric seal 102 during run in
of the packer 100 to prevent swab off of the elastomeric seal 102. By way of example, the
restraining bands 702 and 706 may be made from degradable polymers (e.g., Polyglycolide
(PGA)), eutectic alloys, galvanic composition, aluminum, salt, compressed wood product, or any
other degradable materials suitable for use as the restraining bands 702 and 706. As 1llustrated,
the restraining band 702 1s a band that fits between sections 102A and 102B of the elastomeric
seal 102 and/or between sections 102A and 102C of the elastomeric seal 102. The restraining
band 702 1s a nng with a T-shaped cross-section that surrounds the elastomeric seal 102. Simular
to the rings 604 discussed above with respect to FIGS. 6A and 6B, the material that the restraining
band 702 1s made from may be chosen such that 1t dissolves or melts either upon the packer 100
arriving at the desired downhole depth or shortly thereafter. In general, the restraining bands 702
and 706 provide no mechanical limitations to setting the elastomeric seal 102 of the packer 100

once the packer 100 reaches a desired downhole location.
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[0043] The restraining band 706 may be made from the same material as the restraining band 702
such that both restraining bands 702 and 706, when deployed together, dissolve or melt at
approximately the same time. As illustrated, the restraining band 706 has a wedge-shaped cross-
section, and the restraining band 706 fits between the section 102C of the elastomeric seal 102
and a shoe 704 of the packer 100. In an embodiment, an additional restraining band 706 may be
positioned between the section 102B and the shoe 704 on an uphole side of the elastomeric seal
102. The positioning of the restraining band 706 prevents the section 102C from extending 1n a
direction radially outward from the longitudinal axis 107 while the packer 100 1s run down hole

within the wellbore 200 prior to the dissolving or melting of the restraining band 706.

[0044] While FIG. 7A depicts two restraining bands 702 and two restraining bands 706 positioned
around the elastomeric seal 102, more or fewer restraining bands 702 and 706 are contemplated
as positionable around the elastomeric seal 102. For example, only a single restraining band 702
may be positioned between the section 102A and 102C and only a single restraining band 706
may be included between the section 102C and the shoe 704 to provide enhanced stiffness at a
downhole portion of the elastomeric seal 102. In the illustrated embodiment, two restraining
bands 702 and two restraining bands 706 are positioned around the elastomeric seal 102 such that
each gap between the sections 102A-102C are filled with the restraining bands 702 and each gap
between the sections 102B and 102C and the shoes 704 are filled with the restraining bands 706.
As described herein, the rings 604 and the restraining bands 702 and 706 depicted in FIGS. 6A

and 7A-7C may generally be described as elastomeric seal support bands.

[0045] FIG. 8A 1s a cutaway view of the packer 100, and FIGS. 8B and 8C are sectional details
802A and 802B of slip retaining devices, respectively. The 1illustrated slip retaining devices
include a band 804 that fits around a portion of the slip 104B closest to the wedge 106B. The
band 804 may be made from a eutectic, reactive, or dissolvable material such that the band 804 1s
able to restrain the slip 104B during run 1n of the packer 100 to prevent the slip 104B from
activating into a gripping state. By way of example, the band 804 may be made from degradable
polymers (e.g., Polyglycolide (PGA)), eutectic alloys, galvanic composition, aluminum, salt,
compressed wood product, or any other degradable materials suitable for use as the band 804.
Prior to dissolving or melting, the band 804 abuts the wedge 106B such that both the band 804
and the slip 104B are prevented from moving uphole 1n a direction 805. Similar to the rings 604
discussed above with respect to FIGS. 6A and 6B, the matenal that the band 804 1s made from
may be chosen such that the material dissolves or melts either upon the packer 100 arriving at the

desired downhole location or shortly thereafter. In general, the band 804 provides no mechanical
-11-
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limitation to setting the slip 104B of the packer 100 once the packer 100 reaches the desired

downhole location.

[0046] The 1llustrated slip retaining devices, as shown 1n the sectional detail 802B of FIG. 8C,
also include a shear screw 806 that extends through the slip 104B and the wedge 106B to retain
the slip 104B 1n a deactivated position. The shear screw 806 may also be made from a eutectic,
reactive, or dissolvable material such that the shear screw 806 1s able to restrain the slip 104B
during run 1n of the packer 100 to prevent the slip 104B from activating into a gripping state. By
way ol example, the shear screw 806 may be made from degradable polymers (e.g., Polyglycolide
(PGA)), eutectic alloys, galvanic composition, aluminum, salt, compressed wood product, or any
other degradable maternals suitable for use as the shear screw 806. In another embodiment, the
shear screw 806 may be designed to withstand the forces applied on the slip 104B during run-in
of the packer 100, but also designed to shear when the packer 100 experiences forces associated
with a transition to a gripping state within the wellbore 200 (e.g., upon activation of the packer
100 at the desired downhole location). In general, the shear screw 806 provides no mechanical
limitation to setting the slip 104B of the packer 100 once the packer 100 reaches the desired

downhole location.

[0047] The slip 104B may include one or both of the band 804 and the shear screw 806. While
FIGS. 8A-8C depict the band 804 and the shear screw 806 positioned on a downhole end of the
elastomeric seal 102, the band 804 and/or the shear screw 806 may also be included at the slip

104A and wedge 106A to maintain the slip 104A 1n a deactivated position.

[0048] FIG. 9 1s a sectional view of a portion of the packer 100 including a slip sleeve 902. The
slip sleeve 902 may operate 1n a stmilar manner to the band 804 discussed 1n detail above with
reference to FIGS. 8A-8C. For example, the slip sleeve 902 may be made from a eutectic,
reactive, or dissolvable material such that the slip sleeve 902 1s able to restrain the ship 104B
during run n of the packer 100 to prevent the slip 104B from activating into a gripping state. The
slip sleeve 902 may be made from degradable polymers (e.g., Polyglycolide (PGA)), eutectic
alloys, galvanic composition, aluminum, salt, compressed wood product, or any other degradable
materials suitable for use as the slip sleeve 902. Prior to dissolving or melting, the slip sleeve 902
abuts the wedge 106B such that both the slip sleeve 902 and the slip 104B are prevented from
moving uphole 1n a direction 903. Simular to the rings 604 discussed above with respect to FIGS.
6A and 6B, the material that the slip sleeve 902 1s made from may be chosen such that the material

dissolves or melts either upon the packer 100 arniving at the desired downhole depth or shortly
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thereafter. In general, the slip sleeve 902 provides no mechanical limitation to setting the slip

104B of the packer 100 once the packer 100 reaches a desired downhole location.

[0049] The slip sleeve 902, which covers the entire slip 104B, may be anchored to the packer 100
using an anchor 904. As illustrated, the anchor 904 1s coupled or integral to the slip sleeve 902,
and the anchor 904 extends through a portion of the downhole sub 108 of the packer 100. The
anchor 902, in combination with a stop 906 of the slip sleeve 902 abutting the wedge 106B,
contribute to a force that maintains the slip 104B 1n a deactivated position until the wedge 106B
dissolves or melts. While FIG. 9 depicts the slip sleeve 902 positioned on a downhole end of the
elastomeric seal 102, the slip sleeve 902 may also be included at the slip 104A and wedge 106A
to maintain the slip 104 A 1n a deactivated position. As used herein, the band 804, the shear screw

806, and the slip sleeve 902 may generally be referred to as slip retention devices.

[0050] While the discussion above generally relates to the elastomeric seal 102 that includes
sections 102A, 102B, and 102C, 1t may be appreciated that each of the disclosed embodiments
may be performed using elastomeric seals 102 including more or fewer sections. For example,
the elastomeric seal 102 may be made from a single section of elastomeric material, two sections
of elastomeric material, or four or more sections of elastomeric material. That 1s, the
embodiments described 1in detail above with respect to FIGS. 1-8 may be performed on

elastomeric seals 102 that include any number of sections.

[0051] The above-disclosed embodiments have been presented for purposes of illustration and to
enable one of ordinary skill in the art to practice the disclosure, but the disclosure 1s not intended
to be exhaustive or limited to the forms disclosed. Many insubstantial modifications and
vanations will be apparent to those of ordinary skill in the art without departing from the scope
and spirit of the disclosure. The scope of the claims 1s intended to broadly cover the disclosed
embodiments and any such modification. Further, the following clauses represent additional

embodiments of the disclosure and should be considered within the scope of the disclosure:

[0052] Clause 1, a packer, comprising: a fluid bypass positioned along a longitudinal axis of the
packer configured to provide a fluid flow path between a downhole location and an uphole
location from the packer; and a sealing element positioned around the fluud bypass that 1s
elastically deformable to expand 1n a direction radially outward from the longitudinal axis when
the sealing element experiences axial compression, the sealing element comprising: at least one

elastomeric seal reinforcer molded into the elastomeric seal.
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[0053] Clause 2, the assembly of clause 1, wherein sealing element comprises: a central section
comprising a first elastomeric material with a first durometer; and a first outer section and a
second outer section positioned on either side of the central section, the first outer section and the
second outer section each comprising a second elastomeric material with a second durometer

oreater than the first durometer.

[0054] Clause 3, the assembly of clause 2, wherein the central section, the first outer section, and
the second outer section each comprise at least one of the at least one elastomeric seal reinforcers

molded into the elastomeric seal.

[0055] Clause 4, the assembly of at least one of clauses 1-3, wherein the at least one elastomeric

seal reinforcer comprises a cable, a mesh, or a sheet metal ring.

[0056] Clause 3, the assembly of at least one of clauses 1-4, wherein the at least one elastomeric
seal reinforcer 1s made from a metal, an alloy, a continuous fiber, a thermoplastic, or a thermoset

material.

[0057] Clause 6, the assembly of at least one of clauses 1-5, wherein the at least one elastomeric

seal reinforcer comprises a sheet metal ring comprising an engineered weak point.

[0058] Clause 7, the assembly of clause 6, wherein the engineered weak point 1s configured to

break when the sealing element 1s activated into a sealing position.

[0059] Clause 8, the assembly of at least one of clauses 1-7, comprising: at least one slip
positioned uphole or downhole from the sealing element; and at least one slip retention device
configured to retain the slip 1n a deactivated position until the packer reaches a desired downhole

location.

[0060] Clause 9, the assembly of at least one of clauses 1-8, wherein the at least one slip retention
device comprises a band or a sleeve positioned around the at least one slip, and wherein the band

or the sleeve are made from eutectic, reactive, or dissolvable materials.

[0061] Clause 10, the assembly of at least one of clauses 1-9, wherein the at least one slip
retention device comprises a shear screw configured to shear upon activation of the packer at the

desired downhole location.

[0062] Clause 11, a production packer system, comprising: a fluid bypass positioned along a
longitudinal axis of the production packer system, wherein the fluid bypass provides a flmid flow
path between a downhole location and an uphole location from the production packer system

within a wellbore; a sealing element positioned around the fluid bypass that 1s elastically
_14-



10

15

20

25

50

WO 2019/098993 PCT/US2017/0615353

deformable to expand 1n a direction radially outward from the longitudinal axis when the sealing
element experiences axial compression; and at least one elastomeric seal support band positioned
around the sealing element, wherein the at least one elastomeric seal support band allows
expansion of the sealing element when the production packer system reaches a desired downhole

location.

[0063] Clause 12, the device of clause 11, wherein the elastomeric seal support band comprises
a eutectic, reactive, or dissolvable material that melts or dissolves upon the production packer

reaching the desired downhole location.

[0064] Clause 13, the device of clause 11 or 12, wherein the elastomeric seal support band
comprises a benign material configured to stretch with the elastomeric seal when the elastomeric

seal experiences axial compression.

[0065] Clause 14, the device of at least one of clauses 11-13, wherein the sealing element
comprises multiple sections, and the at least one elastomeric seal support 1s positioned in a

location that spans two or more of the multiple sections.

[0066] Clause 15, the device of at least one of clauses 11-14, comprising: at least one slip
positioned uphole or downhole from the sealing element; and at least one slip retention device
configured to retain the slip in a deactivated position until the production packer system reaches

the desired downhole location.

[0067] Clause 16, the device of at least one of clauses 11-15, wherein the at least one slip retention
device comprises a band or a sleeve positioned around the at least one slip, and wherein the band

or the sleeve are made from eutectic, reactive, or dissolvable materials.

[0068] Clause 17, the device of at least one of clauses 11-16, further comprising a wedge, wherein
the at least one slip retention device comprises a shear screw extending through the slip and the

wedge.

[0069] Clause 18, an elastomeric sealing element, comprising: a central section comprising a first
elastomeric material with a first durometer; a first outer section and a second outer section
positioned on either side of the central section, the first outer section and the second outer section
each comprising a second elastomeric material with a second durometer greater than the first
durometer; and at least one elastomeric seal reinforcer molded into each of the central section, the

first outer section, and the second outer section.
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[0070] Clause 19, the elastomeric sealing element of clause 18, wherein the at least one

elastomeric seal reinforcer comprises a cable, a mesh, or a sheet metal ring.

[0071] Clause 20, the assembly of clause 18 or 19, wherein the at least one elastomeric seal
reinforcer comprises a sheet metal ring, and the sheet metal ring comprises an engineered weak

point configured to break upon activation of the elastomeric sealing element.

[0072] While this specification provides specific details related to certain components related to
a packer, 1t may be appreciated that the list of components 1s 1llustrative only and 1s not intended
to be exhaustive or limited to the forms disclosed. Other components related to the operation of
the packer will be apparent to those of ordinary skill in the art without departing from the scope
and spirit of the disclosure. Further, the scope of the claims 1s intended to broadly cover the
disclosed components and any such components that are apparent to those of ordinary skill in the

art.

[0073] It should be apparent from the foregoing disclosure of illustrative embodiments that
significant advantages have been provided. The illustrative embodiments are not limited solely
to the descriptions and 1llustrations included herein and are instead capable of various changes

and modifications without departing from the spirit of the disclosure.
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What 1s claimed i1s:

A packer, comprising:

a fluid bypass positioned along a longitudinal axis of the packer configured to provide a fluid flow

path between a downhole location and an uphole location from the packer;

a sealing element positioned around the fluid bypass that 1s elastically deformable to expand 1n a
direction radially outward from the longitudinal axis when the sealing element experiences axial
compression, the sealing element comprising:

at least one elastomeric seal reinforcer molded into the elastomeric seal;

at least one slip positioned uphole or downhole from the sealing element; and

at least one slip retention device configured to retain the slip in a deactivated position until the
packer reaches a desired downhole location; wherein the at least one slip retention device
comprises a shear screw configured to shear upon activation of the packer at the desired downhole
location.

The packer of claim 1, wherein sealing element comprises:

a central section comprising a first elastomeric material with a first durometer; and

a first outer section and a second outer section positioned on either side of the central section, the

first outer section and the second outer section each comprising a second elastomeric material with

a second durometer greater than the first durometer.
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The packer of claim 2, wherein the central section, the first outer section, and the second outer
section each comprise at least one of the at least one elastomeric seal reinforcers molded into the

elastomeric seal.

The packer of claim 1, wherein the at least one elastomeric seal reinforcer comprises a cable, a

mesh, or a sheet metal ring.

The packer of claim 1, wherein the at least one elastomeric seal reinforcer 1s made from a metal,

an alloy, a continuous fiber, a thermoplastic, or a thermoset material.

The packer of claim 1, wherein the at least one elastomeric seal reinforcer comprises a sheet metal

ring comprising an engineered weak point.

The packer of claim 6, wherein the engineered weak point 1s configured to break when the sealing

element 1s activated into a sealing position.

The packer of claim 1, wherein the at least one slip retention device comprises a band or a sleeve
positioned around the at least one slip, and wherein the band or the sleeve are made from eutectic,

reactive, or dissolvable materials.

A production packer system, comprising:

a fluid bypass positioned along a longitudinal axis of the production packer system, wherein the
fluid bypass provides a fluid flow path between a downhole location and an uphole location from
the production packer system within a wellbore;

a sealing element positioned around the fluid bypass that 1s elastically deformable to expand 1n a

direction radially outward from the longitudinal axis when the sealing element experiences axial

compression; and

18



10

15

20

10.

11.

12.

13.

14.

15.

at least one elastomeric seal support band positioned around the sealing element, wherein the at
least one elastomeric seal support band allows expansion of the sealing element when the
production packer system reaches a desired downhole location; wherein the elastomeric seal
support band comprises a benign material configured to stretch with the elastomeric seal when the

clastomeric seal experiences axial compression.

The production packer system of claim 9, wherein the elastomeric seal support band comprises a
eutectic, reactive, or dissolvable material that melts or dissolves upon the production packer
reaching the desired downhole location.

The production packer system of claim 9, wherein the sealing element comprises multiple sections,
and the at least one elastomeric seal support 1s positioned 1n a location that spans two or more of
the multiple sections.

The production packer system of claim 9, comprising:

at least one slip positioned uphole, downhole, or uphole and downhole from the sealing element;

and

at least one slip retention device configured to retain the slip 1n a deactivated position until the

production packer system reaches the desired downhole location.
The production packer system of claim 12, wherein the at least one slip retention device comprises
a band or a sleeve positioned around the at least one slip, and wherein the band or the sleeve are

made from eutectic, reactive, or dissolvable materials.

The production packer system of claim 12, further comprising a wedge, wherein the at least one

slip retention device comprises a shear screw extending through the slip and the wedge.

The production packer system of claim 9, wherein the sealing element comprises:
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a central section comprising a first elastomeric material with a first durometer; and

a first outer section and a second outer section positioned on either side of the central section, the
first outer section and the second outer section each comprising a second elastomeric material with

a second durometer greater than the first durometer.

The production packer system of claim 15, wherein the sealing element further comprises at least

one elastomeric seal reinforcer molded into the elastomeric seal.
The production packer system of claim 16, wherein the central section, the first outer section, and
the second outer section each comprise at least one of the at least one elastomeric seal reinforcers

molded 1into the elastomeric seal.

The production packer system of claim 16, wherein the at least one elastomeric seal reinforcer

comprises a cable, a mesh, or a sheet metal ring.

The production packer system of claim 16, wherein the at least one elastomeric seal reinforcer 1s

made from a metal, an alloy, a continuous fiber, a thermoplastic, or a thermoset material.

The production packer system of claim 16, wherein the at least one elastomeric seal reinforcer

comprises a sheet metal ring comprising an engineered weak point.
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