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(57) Abrégé/Abstract:

A delayed opening sliding sleeve system includes a first sleeve that prevents initiating the dissolution or erosion of a dissolvable or
erodible retainer. The first sleeve is opened by a pressure cycle to expose or otherwise initiate the dissolution of a retainer. The
retainer holds a second sleeve in place. The second sleeve is held closed against subsequent pressure cycles until such time as
the retainer is dissolved or otherwise removed. With the retainer removed the second sleeve may be opened allowing fluid
communication between the exterior and the interior of the sleeve system.
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ABSTRACT
A delayed opening sliding sleeve system includes a first sleeve that
prevents initiating the dissolution or erosion of a dissolvable or
erodible retainer. The first sleeve is opened by a pressure cycle to
expose or otherwise initiate the dissolution of a retainer. The retainer
holds a second sleeve in place. The second sleeve is held closed
against subsequent pressure cycles until such time as the retainer is
dissolved or otherwise removed. With the retainer removed the
second sleeve may be opened allowing fluid communication between

the exterior and the interior of the sleeve system.
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DOWNHOLE SLEEVE WITH DISSOLVABLE RELEASE

BACKGROUND

[0001] In the course of producing an oil and gas well, after the well is drilled
the well may be completed. . During the completion process it is often
desirable to selectively allow fluid-communication between an interior of the
tubing string and an annulus, where the annulus is the area between the
tubing string and the well casing or in some instances between the casing and
the wellbore. A sliding sleeve or sleeves may be incorporated into the tubing
string when the tubing string is made up on the surface. The sliding sleeve
utilizes a sliding isolation sleeve to isolate fluid communication the interior of
the tubing string and the exterior of the tubing string. In a closed configuration
the isolation sleeve is positioned to inhibit or prevent flow between the interior
of the tubing string and the exterior of the tubing string. In order to transition to
an open configuration, the isolation sleeve is moved to allow fluid flow from
the interior of the tubing string to the exterior the tubing string utilizing a port
or ports previously blocked by the isolation sleeve.

SUMMARY

[0002] In some oil and gas operations it is necessary to pressurize the tubular
one or more times. In many instances the operator may not know how many
cycles are required or may need to repeat one or more cycles. After the
pressurization cycles, fluid flow between the interior of the tubing string and
the annulus is necessary. In the current invention a sliding sleeve assembly
is installed in the tubing string that will allow a non-preset number of pressure
cycles, limited by time, prior to allowing fluid communication between the
interior of the sliding sleeve assembly and the annulus. The sliding sleeve
assembly has an outer body with at least one port through the outer body. An
intermediate sleeve is installed within the outer body. In its initial position the
intermediate sleeve prevents fluid passage through the at least one port. The
intermediate sleeve is held in place by a dissolvable assembly, pin, or ring.
Once the dissolvable assembly is removed the intermediate sleeve may

11765524-1 1

CA 3057062 2019-09-30



move. An inner sleeve is installed within the outer body and generally
overlaps the intermediate sleeve. The inner sleeve protects the dissolvable
assembly to prevent the premature dissolution, erosion, or other removal of
the dissolvable assembly. Generally, the inner sleeve is held in its initial
position protecting the dissolvable assembly by a shear assembly such as a
shear ring, shear pin, c-ring, or other such device. In some instances, simple

friction holds the inner sleeve in its initial position.

[0003]In operation the sliding sleeve assembly is placed into a tubing string
while the tubing string is assembled on the surface and run into the well.
Once the sliding sleeve assembly is in place within the well the operator may
pressurize the interior of the tubing to, for instance, test the pressure integrity
of the tubular or to actuate other equipment within the well. The initial
pressurization cycle, provided sufficient pressure is provided, applies force in
a lateral direction, to the inner sliding sleeve. If sufficient force is provided a
shear, friction or other mechanism is overcome and the inner sleeve will slide.
When the inner sleeve slides or moves a previously protected retainer is
exposed. The retainer locks an intermediate sleeve in place and prevents the
intermediate sleeve from moving. The intermediate sleeve cannot move until
the dissolvable retainer is eroded, dissolved, or otherwise removed. With the
sliding sleeve's intermediate sleeve exposed the operator may continue to
cycle pressure in the well without regard to the number of cycles. However,
once the dissolvable retainer is exposed the dissolvable retainer’s dissolution
begins and after a period of time passes the dissolvable retainer will release
the intermediate sleeve so that the next cycle of sufficient pressure will supply
a force in a lateral direction sliding the intermediate sleeve to a position where
fluid communication between the interior of the sliding sleeve assembly or

system and the annulus.

[0004] In certain instances, two or more sliding sleeve assemblies may be
placed in a well where each sliding sleeve assembly has a different
dissolution time period for the dissolvable assembly. By having different
dissolution time periods sliding sleeve assemblies may be placed in a well so

that each sliding sleeve assembly allows fluid communication between the
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interior of the sliding sleeve assembly and the annulus and the exterior of the

well at different times.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Figure 1 depicts a cross-section of the sleeve system in its initial

position.

[0006] Figure 2 depicts a cross-section of the sleeve system in an
intermediate position with the inner sleeve in its second position.

[0007] Figure 3 depicts a cross-section of the sleeve system with the second

sleeve in its intermediate condition.

[0008] Figure 4 depicts a cross-section of the sleeve system with the second

sleeve in its second position.

[0009]Figure 5 depicts a cross-section of the sleeve system having a

retaining plug in its initial position.

DETAILED DESCRIPTION

[0010] The description that follows includes exemplary apparatus, methods,
technigues, or instruction sequences that embody techniques of the inventive
subject matter. However, it is understood that the described embodiments
may be practiced without these specific details.

[0011] The following embodiment is exemplary only and is provided to
illustrate the various features and functions of a sleeve having a dissolvable
release. Figure 1 illustrates the sleeve system 10 generally in its initial run in
position. An inner sleeve 26 is in a first position such that fluid access from
the interior 20 of the sleeve system 10 to a first chamber 30 is prevented by a
first seal 32 and a second seal 34. Additionally, fluid access from the interior
20 of the sleeve system 10 to dissolvable ring 12 via through bore 22 is
blocked by inner sleeve 26, second seal 34, and third seal 36. Dissolvable
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ring 12 may be a dissolvable polymer such as polylactic acid, or a dissolvable

metal such as dissolvable magnesium or dissolvable aluminum.

[0012] At some point an operator may begin the actuation process by
increasing the pressure within the interior 20 of the sleeve system 10 to a
predetermined pressure. The fluid in turn will act upon piston 40 and piston 42
however fluid is prevented from acting upon piston 44 such that the sum of
the forces causes inner sleeve 26 to move from its first position shown in

figure 1 to its second position shown in figure 2.

[0013] Figure 2 shows the sleeve system 10 in its intermediate position with
the inner sleeve 26 in its second position. With inner sleeve 26 in its second
position fluid access is provided to dissolvable ring 12 via throughbore 22.
Additionally first seal 32 is no longer in sealing contact with second sleeve 50
thereby allowing fluid to pass from the interior 20 of the sleeve system 10 into
chamber 30 were the fluid may act upon faces 52 and 55. Dissolvable ring 12
sits partially within groove 14 which is circumferential about second sleeve 50.
Dissolvable ring 12 also extends partially into groove 15 within sleeve body
18. Groove 15 is circumferential about the interior of sleeve body 18. In some
embodiments throughbore 22 is formed at spaced intervals about the
circumference of second sleeve 50 to provide fluid access to dissolvable ring
12 when sleeve 26 moves from an initial position shown in figure 1 to a

second position as shown in figure 2.

[0014]In this intermediate position the dissolvable ring 12 prevents the
second sleeve 50 from moving from its first position to a second position so
that the interior of sleeve system 10 may be pressurized or depressurized as
desired until dissolvable plug 12 is removed from groove 15. Also, with
second sleeve 50 in its first position, seal 31 and seal 33, prevent fluid from
entering chamber 24. Chamber 24 is generally kept at atmospheric pressure
to allow second sleeve 50 to move into chamber 24 upon actuation. However,
in some instances chamber 24 may be filled with a fluid. In those instances
where chamber 24 is partially or completely fluid filled a bore 58 and a plug 56
within bore 58 may be used to provide a path to remove the fluid within
chamber 24. |If a plug is used the plug may be a shear plug such that
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sufficient pressure will overcome the threads or other retainer keeping plug 56
within bore 58. In some instances, the plug is a dissolvable polymer or metal
where after the passage of sufficient time for the plug to erode or dissolve
fluid access between the exterior of sleeve system 10 and chamber 24 is
provided. In some instance where the plug is a dissolvable material a
particular fluid is required in order to facilitate dissolution of the plug or plugs
56. In such instances the dissolution fluid, such as an acid, is provided within
chamber 24 to dissolve plug 56 allowing any fluid within chamber 24 access
to the exterior of the sleeve system 10 via through bore 58.

[0015]Figure 3 shows the sleeve system 10 in an intermediate condition.
However in figure 3 sufficient time has passed so that a sufficient amount of
dissolvable ring 12 has been dissolved or eroded so that the remaining
portion of dissolvable ring 12 no longer extends into groove 15, groove 14, ,or
both so that second sleeve 50 is no longer locked to sleeve body 18.
Dissolvable ring 12 is considered unlocked, allowing the second sleeve 50 to
move in relation to sleeve body 18, when a sufficient amount of the material
has been dissolved or otherwise eroded from groove 15, groove 14, or both.
Once dissolvable ring 12 is unlocked pressure applied to the interior 20 of
sleeve system 10 will cause fluid to move into chamber 30 along the path 53
as indicated by arrow 51, thereby moving the second sleeve 50 from a first
position to a second position.

[0016] Generally, in order to move second sleeve 50 from its first position to
its second position fluid enters chamber 30 and acts upon second sleeve 50's
first piston face 52 and second sleeve 50’s second piston face 55. Second
sleeve’s 50 third piston face 66 is acted upon by the atmospheric or other
pressure within chamber 24, as long as the pressure within chamber 24 is
less than the pressure in chamber 30, such that the balance of forces causes
the second sleeve 50 to move from its first position as indicated in figure 3 to

its second position as indicated in figure 4.

[0017]Figure 4 depicts the sleeve system 10 with the second sleeve 50 in its
second position within sleeve body 18. Port 70 within sleeve body 18 is now
exposed providing a fluid pathway through the sleeve system 10 such that
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fluid can flow, as indicated by arrow 72, from or to the exterior of the sleeve
body 18 from or to the interior of the sleeve body 18.

[0018] Figure 5 depicts an alternative embodiment of the sleeve system 110.
Inner sleeve 126 is in a first position such that fluid access from the interior 20
of the sleeve system 110 to a first chamber 130 is prevented by a first seal
132 and a second seal 134. Fluid access from the interior 120 of the sleeve
system 110 to dissolvable retainer 112 via through bore 122 is blocked by
inner sleeve 126, second seal 134, and third seal 136. One or more
dissolvable retainers 112 may be placed around the circumference of body
118 of sleeve system 110. The dissolvable retainer 112 may be a button or
plug placed partially within one or more bores 119 around the circumference
of body 118 and partially within bores or slot 114 in the outer surface of sleeve
150. A plug 117 may be placed within bore 119 to keep the dissolvable
retainer 112 in place until such time as the dissolvable retainer 112 dissolves
or is otherwise removed from the bores 119 and/or bores or slot 114.

[0019]At some point an operator may begin the actuation process by
increasing the pressure within the interior 20 of the sleeve system 110 to a
predetermined pressure. A retaining or shear assembly 125 may be included
to prevent the premature opening of the inner sleeve 126. The shear
assembly prevents the inner sleeve 126 from opening until sufficient pressure
is applied to piston140. The fluid providing pressure to the interior 120 of the
sleeve assembly 110 acts upon piston 140 and piston 142. However, fluid is
prevented from acting upon piston 144 such that the sum of the forces causes
inner sleeve 126 to overcome the retaining or shear assembly 125 moving

inner sleeve 126 from its first position to its second position.

[0020] Plural instances may be provided for components, operations or
structures described herein as a single instance. In general, structures and
functionality presented as separate components in the exemplary
configurations may be implemented as a combined structure or component.
Similarly, structures and functionality presented as a single component may
be implemented as separate components. These and other variations,
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modifications, additions, and improvements may fall within the scope of the

inventive subject matter.
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What is claimed is:

1. A sleeve system comprising:

an outer body having a recess extending from an interior surface
partially into the outer body,

an intermediate sleeve having at least one port from an interior
surface of the intermediate sleeve to an exterior surface of the
intermediate sleeve and a recess extending from an exterior surface
partially into the intermediate sleeve, wherein the intermediate sleeve
is moveable within the outer body from a first intermediate sleeve
closed position to a second intermediate sleeve open position,

a dissolvable retainer extending from the intermediate sleeve recess
into the outer body recess

wherein only the dissolvable retainer prevents the intermediate sleeve
from moving in relation to the outer body,

an inner sleeve,

wherein the inner sleeve is moveable between a first inner sleeve
position and a second inner sleeve position within the intermediate
sleeve,

wherein after the inner sleeve is moved from the first inner sleeve position to
the second inner sleeve position the dissolvable retainer is in fluid
communication with an interior of the sleeve system through the at least one
port,

wherein a fluid from the interior of the sleeve system dissolves the dissolvable
retainer,

further wherein after the dissolvable retainer dissolves the intermediate sleeve
is released such that a flow path is formed from an exterior of sleeve system
to an interior of the sleeve system.

2. The sleeve system of claim 1 wherein, the dissolvable retainer is a ring.
3. The sleeve system of claim 1 wherein, the dissolvable retainer is a pin.
4. The sleeve system of claim 1 wherein, the dissolvable retainer is a c-ring.
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5. The sleeve system of claim 1 wherein, the dissolvable retainer is
circumferential ring.

6. The sleeve system of claim 1 wherein, the dissolvable retainer is an
insertable button.

7. The sleeve system of claim 1 wherein, the dissolvable retainer is a
dissolvable polymer.

8. The sleeve system of claim 1 wherein, the dissolvable retainer is a
dissolvable metal.

9. The sleeve system of claim 1 further comprising: a chamber having a
port,

wherein the chamber has an incompressible fluid within the chamber,

further wherein the incompressible fluid prevents the intermediate sleeve from
moving from the first intermediate sleeve position to the second
intermediate sleeve position,

further wherein the port is blocked by a dissolvable plug.

10. The sleeve system of claim 9 wherein, the incompressible fluid dissolves
the dissolvable plug.

11. The sleeve system of claim 9 wherein, the incompressible fluid is an acid.
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