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Swellable Packer Assemblies, Downhole Packer Systems, and Methods to Seal a Wellbore

Background

[0001] The present disclosure relates generally to swellable packer assemblies, downhole packer

systems, and methods to seal a wellbore.

[0002] Wellbores are sometimes drilled from the surface of a wellsite several hundred to several
thousand feet downhole to reach hydrocarbon resources. Packers are sometimes run downhole and
set at different downhole locations to form one or more isolation zones in a wellbore. Some packers

contain materials that radially expand outwards to form an isolation zone in the wellbore.
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Brief Description of the Drawings

[0003] 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:

[0004] FIG. 1 is a schematic, side view of a well environment in which a downhole packer system

having four swellable packer assemblies is deployed in the wellbore;

[0005] FIG. 2 is a cross-sectional view of a swellable packer assembly similar to the swellable

packer assemblies of FIG. 1;

[0006] FIG. 3A is a zoomed-in view of the swellable packer assembly of FIG. 2 before the

pressure-actuated piston of the swellable packer assembly is actuated;

[0007] FIG. 3B is a cross-sectional view of the swellable packer assembly of FIG. 2 after the

pressure-actuated piston of the swellable packer assembly is actuated; and
[0008] FIG. 4 is a flow chart illustrating a process to seal a wellbore.

[0009] The illustrated 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
[0010] In the following detailed description of the illustrative embodiments, reference is made to
the accompanying drawings that form a part hereof. These embodiments are described in sufficient
detail to enable those skilled in the art to practice the invention, and it is 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 invention. 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 in the art. The following detailed
description is, therefore, not to be taken in a limiting sense, and the scope of the illustrative

embodiments is defined only by the appended claims.

[0011] The present disclosure relates to swellable packer assemblies, downhole packer systems,
and methods to seal a wellbore. Swellable packer assemblies described herein are deployable in
open-hole and cased-hole wellbores. A swellable packer assembly includes a mandrel having an
interior flow passage. In some embodiments, the mandrel is directly or indirectly coupled to a
conveyance that is run downhole. As referred to herein, a conveyance may be a work string, drill
string, drill pipe, wireline, slickline, coiled tubing, production tubing, downhole tractor or another
type of conveyance operable to be deployed in a wellbore. The swellable packer assembly also
includes a sealing material that is formed from a material that radially expands from the mandrel
in response to exposure to a fluid, such as wellbore fluid. As referred to herein, radial expansion
refers to expansion from a point or location inside a wellbore (such as from the exterior surface of
the mandrel) in a direction towards the wellbore. The material has properties that increase in mass
and volume upon contact with a fluid or “swells.” Additional descriptions of the sealing material

are provided herein.

[0012] The swellable packer assembly also includes a cover that initially prevents the sealing
material from being exposed to a fluid. As referred to herein, a cover is any device or component
configured to prevent the sealing material from being exposed to a fluid while the cover is in an
initial position. In some embodiments, the cover is a sleeve that is configured to prevent sealing
material from being exposed to the fluid while in one position, and is configured to allow the
sealing material to be exposed to the fluid while in a second position. In some embodiments, the
cover is formed from a dissolvable material, a degradable material, a meltable material, or a

combination of the foregoing types of materials that partially or completely dissolves, degrades,
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melts, and/or softens in response to an expansion of the sealing material. In some embodiments,
the expansion of the sealing material is an exothermic reaction that degrades, melts, dissolves,

corrodes, and/or softens the cover.

[0013] The swellable packer assembly also includes a pressure-actuated piston. As referred to
herein, a pressure-actuated piston is any piston or piston assembly that is configured to shift or
actuate in response to a threshold of amount of pressure (such as 10psi, 100psi, 1,000psi, or another
amount of pressure) or force directly or indirectly applied to the piston or a component of the
piston assembly. The pressure-actuated piston is shiftable from a first position about the mandrel
to a second position about the mandrel to expose the sealing material to the fluid. In some
embodiments, the pressure-actuated piston is disposed along an exterior surface of the mandrel. In
some embodiments, the pressure-actuated piston is partially or completely disposed inside the
mandrel. In some embodiments, the pressure-actuated piston is directly or indirectly coupled to
the cover, such that the pressure-actuated piston shifts the cover to expose the sealing element to
the fluid. In some embodiments, the pressure-actuated piston shifts towards the cover. In one or
more of such embodiments, pressure or force generated by the pressure-actuated piston onto the
cover causes the cover to buckle or break, thereby exposing the sealing element to the fluid. In
some embodiments, the swellable packer assembly has one or more shear pins that initially engage
the pressure-actuated piston to prevent premature movement of the pressure-actuated piston. In
one or more of such embodiments, the one or more shear pins shear in response to a threshold
amount of force or pressure applied to the shear pins. For example, after the swellable packer
assembly is positioned at a desired location of the wellbore, a threshold amount of pressure or
force is applied through the mandrel to shear the shear pins and to actuate the pressure-actuated

piston.

[0014] In some embodiments, the swellable packer assembly includes a port that is disposed about
a wall of the mandrel. The port fluidly connects the interior flow passage of the mandrel to the
pressure-actuated piston. Moreover, the port allows pressure applied through the interior flow
passage of the mandrel to also be applied to the pressure-actuated piston, thereby shifting the
pressure-actuated piston. In some embodiments, the pressure-actuated piston shifts in response to
a threshold amount of pressure applied through the port. In some embodiments, the port is initially
sealed by a material while the swellable packer assembly is run downhole to prevent premature

shifting of the pressure-actuated piston. In one or more of such embodiments, the material seals
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the port until the swellable packer assembly is positioned at a desired location. In one or more of
such embodiments, the material is a degradable, corrodible, or dissolvable material that degrades,
corrodes, or dissolves after a threshold amount of time to prevent premature shifting of the

pressure-actuated piston. Additional descriptions of the material are provided herein.

[0015] In a downhole packer system, which includes one or more swellable packer assemblies, the
mandrel of each swellable packer assembly is coupled to a conveyance of the downhole packer
system. FIG. 1 for example, illustrates a downhole packer system having multiple swellable packer
assemblies. In some embodiments, the mandrel of each swellable packer assembly is coupled to
subs (such as a top sub and a bottom sub), which in turn are coupled to the conveyance to fit the
swellable packer assemblies onto the conveyance. Additional descriptions of swellable packer
assemblies, downhole packer systems, and methods to seal a wellbore are provided in the

paragraphs below and are illustrated in FIGS. 1-4.

[0016] Turning now to the figures, FIG. 1 is a schematic, side view of a well environment 100 in
which a downhole packer system 104 having four swellable packer assemblies 110A-110D is
deployed in a wellbore 114. As shown in FIG. 1, wellbore 114 extends from surface 108 of well
102 to or through formation 126. A hook 138, a cable 142, traveling block (not shown), and hoist
(not shown) are provided to lower conveyance 116 (such as a work string) of downhole packer
system 104 and swellable packer assemblies 110A-110D down wellbore 114 of well 102 until
swellable packer assemblies 110A-110D are positioned at desired locations. In some
embodiments, downhole packer system 104 includes additional subs that are fitted onto
conveyance 116, and each swellable packer assembly 110A, 110B, 110C, and 110D is fitted onto
a pair of the subs (such as a top sub and a bottom sub pair) to securely fit swellable packer
assemblies 110A-110D to conveyance 116. In the embodiment of FIG. 1, swellable packer
assemblies 110A-110D are positioned along different sections of conveyance 116. Further,
swellable packer assemblies 110A-110D are set by applying a threshold amount of pressure to
shift pressure-actuated pistons of the respective swellable packer assemblies 110A-110D to form
isolation zone 111A, isolation zone 111B, and isolation zone 111C. Additional descriptions of the
components of swellable packer assemblies 110A-110D are provided herein and are illustrated in
at least FIG. 2 and FIGS. 3A-3B. In some embodiments, downhole packer system 104 includes

additional swellable packer assemblies that are deployable to form additional isolation zones.
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[0017] In some embodiments, after the swellable packer assemblies 110A-110D are positioned at
desirable locations, a pressure differential between pressure at interior regions of swellable packer
assemblies 110A-110D and pressure at areas wellbore 114 surrounding swellable packer
assemblies 110A-110D displaces pressure-actuated pistons of swellable packer assemblies 110A-
110D and sets swellable packer assemblies 110A-110D. In some embodiments, pressure is applied
from a downhole location to set swellable packer assemblies 110A-110D. In some embodiments,
pressure is applied from surface, such as through an inlet conduit 122 or through another conduit
(not shown) to set swellable packer assemblies 110A-110D. In one or more of such embodiments,
inlet conduit 122 is coupled to a fluid source 120 to provide fluids into well 102 and formation
126. Moreover, a threshold amount of fluid pressure generated by fluids pumped through inlet
conduit 122 and conveyance 116 displaces pressure-actuated pistons of swellable packer
assemblies 110A-110D and sets swellable packer assemblies 110A-110D. In some embodiments,
fluids pumped from fluid source 120 eventually flow into areas of wellbore 114 surrounding
swellable packer assemblies 110A-110D, where the fluids interact with sealing materials of
swellable packer assemblies 110A-110D to set swellable packer assemblies 110A-110D. In some
embodiments, where swellable packer assemblies 110A-110D have ports (shown in FIGS. 2 and
3A-3B) that are initially partially or completely sealed by materials to prevent swellable packer
assemblies 110A-110D from setting prematurely, fluids pumped downhole also degrade, dissolve,
corrode, melt, and/or displace the materials to provide fluid and pressure communication through
the ports. Further, in some embodiments, where well operations, such as perforating or fracturing
operations, are performed after one or more of swellable packer assemblies 110A-110D are set,
fluids used for such operations are also pumped from fluid source 120 into conveyance 116 during
such operations. In the embodiment of FIG. 1, fluids are circulated into well 102 through
conveyance 116 and back toward surface 108. To that end, a diverter or an outlet conduit 128 may
be connected to a container 130 at the wellhead 106 to provide a fluid return flow path from

wellbore 114.

[0018] Although FIG. 1 illustrates a cased wellbore, downhole packer system 104 illustrated in
FIG. 1, as well as other downhole packer systems described herein, are deployable in open-hole
wellbores, and cased wellbores and open-hole wellbores of offshore wells. Further, although FIG.
1 illustrates downhole packer system 104 having four swellable packer assemblies 110A-110D

that form three isolation zones 111A-111C, respectively, in other embodiments, downhole packer

-6-



10

15

25

30

WO 2022/132150 PCT/US2020/065539

system 104 includes a different number of swellable packer assemblies that form a different
number of isolation zones. Additional descriptions and illustrations of swellable packer assemblies
are provided in the paragraphs below and are illustrated in at least FIGS. 2 and 3A-3B. Further,
additional descriptions and illustrations of methods to seal a wellbore are provided in the

paragraphs below and are illustrated in at least FIG. 4.

[0019] FIG. 2 is a cross-sectional view of a swellable packer assembly 200 similar to swellable
packer assemblies 110A-110D of FIG. 1. In the embodiment of FIG. 2, swellable packer assembly
200 has a mandrel 201 and a sealing material 202 that is disposed around an exterior portion of
mandrel 201. Sealing material 202 is formed from a material that radially expands from the
mandrel in response to exposure to a fluid. In some embodiments, sealing material 202 includes
any metal or metal alloy that may undergo a hydration reaction to form a metal hydroxide of greater
volume than the base metal or metal alloy reactant. In one or more of such embodiments, the metal
becomes separate particles during the hydration reaction and these separate particles lock or bond
together to form what is considered as a swellable metal. Examples of suitable metals for sealing
material 202 include, but are not limited to, magnesium, calcium, aluminum, tin, zinc, beryllium,
barium, manganese, or any combination thereof. Preferred metals include magnesium, calcium,
and aluminum. Examples of suitable metal alloys for sealing material 202 include, but are not
limited to, any alloys of magnesium, calcium, aluminum, tin, zinc, beryllium, barium, manganese,
or any combination thereof, such as, but not limited to, alloys of magnesium-zinc, magnesium-
aluminum, calcium-magnesium, or aluminum-copper. In some examples, the metal alloys may
comprise alloyed elements that are not metallic. Examples of these non-metallic elements include,
but are not limited to, graphite, carbon, silicon, boron nitride, and the like. In some embodiments,
sealing material 202 includes an oxide. Examples of metal oxides include oxides of any metals
disclosed herein, including, but not limited to, magnesium, calcium, aluminum, iron, nickel,
copper, chromium, tin, zinc, lead, beryllium, barium, gallium, indium, bismuth, titanium,
manganese, cobalt, or any combination thereof. In some embodiments, sealing material 202 is

selected from materials that do not degrade into brine.

[0020] Swellable packer assembly 200 also includes a cover 204 that is initially disposed around
or about a portion of the outer surface of sealing material 202. Cover 204 prevents sealing material
202 from being exposed to a fluid while cover 204 is intact and is in the initial position illustrated

in FIG. 2. In some embodiments, cover 204 is a sleeve that shifts from the initial position illustrated
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in FIG. 2 to another position to expose sealing material 202 to a fluid. In some embodiments, the
cover 204 is formed from a dissolvable material, a degradable material, a meltable material, or a
combination of the foregoing types of materials that partially or completely dissolves, degrades,
melts, and/or softens in response to an expansion of sealing material 202. Examples of degradable
materials include, but are not limited to, magnesium alloy, aluminum alloy, aliphatic polyester,
and urethane. Examples of meltable materials include, but are not limited to, bismuth, indium,
gallium, tin, lead, and antimony. In some embodiments, the expansion of sealing material 202 is
an exothermic reaction that degrades, melts, dissolves, corrodes, and/or softens cover 204. In one
or more of such embodiments, cover 204 is selected from a meltable material that has a threshold
melting point (e.g., 500°, 600°, or another threshold temperature). In one or more of such
embodiments, cover 204 is selected from a meltable material that has a melting point that is within
a threshold temperature range of the downhole temperature (e.g., within 50° of the downhole
temperature, more than 60° of the downhole temperature, of another threshold temperature range

of the downhole temperature).

[0021] Swellable packer assembly 200 also includes a pressure-actuated piston 206. Pressure
greater than a threshold amount directly or indirectly applied to pressure-actuated piston 206 shifts
pressure-actuated piston 206 from the position illustrated in FIG. 2 to another position, such as the
position illustrated in FIG. 3B, to expose sealing material 202 to a fluid. In the embodiment of
FIG. 2, pressure-actuated piston 206 is initially coupled to cover 204. In one or more of such
embodiments, pressure-actuated piston 206 shifts cover 204 as pressure-actuated piston 206 shifts

to the position illustrated in FIG. 2 to another position to expose sealing material 202 to a fluid.

[0022] In the embodiment of FIG. 2, pressure-actuated piston 206 is initially held in the position
illustrated in FIG. 2 by a shear pin 208 that is configured to shear in response to a threshold amount
of pressure (e.g., 100psi, 1,000psi, or another amount of pressure) or force to prevent sealing
material 202 from being exposed to a fluid prematurely, such as while swellable packer assembly
200 is being run downhole. Further, a port 210 is disposed in a wall of mandrel 201 to provide
fluid and pressure communication from an interior passage 203 of mandrel 201 to pressure-
actuated piston 206. In some embodiments, port 210 is initially sealed by a degradable, corrodible,
dissolvable, meltable, and/or displaceable material that initially prevents fluid and pressure

communication through port 210 to prevent sealing material 202 from being exposed to a fluid
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prematurely. In one or more of such embodiments, the material is degraded, corroded, dissolved,

melted, and/or displaced after swellable packer assembly 200 is disposed at a desired location.

[0023] In the embodiment of FIG. 2, swellable packer assembly 200 is coupled to a top sub 212
and a bottom sub 214, which in turn are coupled to a conveyance, such as conveyance 116 of FIG.
1. In some embodiments, swellable packer assembly 200 is directly coupled to a conveyance. In
some embodiments, top sub 212 and bottom sub 214 are components of swellable packer assembly

200.

[0024] Although FIG. 2 illustrates sealing material 202 disposed around an exterior portion of
mandrel 201, in some embodiments, sealing material 202 is initially partially or completely
disposed inside mandrel 201. Further, although FIG. 2 illustrates a single port, in some
embodiments, multiple ports (not shown) are disposed in mandrel 201 to provide fluid and pressure
communication with pressure-actuated piston 206. Similarly, although FIG. 2 illustrates a single
shear pin 208, in some embodiments, pressure-actuated piston 206 is initially held in place by

multiple shear pins (not shown).

[0025] FIG. 3A is a zoomed-in view of swellable packer assembly 200 of FIG. 2 before pressure-
actuated piston 206 of swellable packer assembly 200 is actuated. In the embodiment of FIG. 3A,
sealing material 202 is disposed between an exterior surface of mandrel 201 and an interior surface
of cover 204 such that cover 204 prevents sealing material 202 from being exposed to a fluid.
Cover 204 is coupled to pressure-actuated piston 206, which is held in place by shear pin 208.
Further, port 210 is disposed about a wall of mandrel 201 and provides fluid and pressure
communication between interior flow passage 203 of mandrel 201 and pressure-actuated piston
206. In some embodiments, port 210 is initially partially or completely sealed by a material to
prevent pressure-actuated piston 206 from prematurely shifting, such as while swellable packer
assembly 200 is being deployed downhole, and during well operations that are performed before

swellable packer assembly 200 is set.

[0026] After pressure-actuated piston 206 is disposed at a desired location, such as at a boundary
of a zone of a wellbore, and swellable packer assembly is ready to be set, internal pressure is
applied to actuate pressure-actuated piston 206. In the embodiment of FIG. 3A, internal pressure
is applied through port 210. More particularly, an amount of pressure that is greater than or equal

to the threshold amount of pressure to shear shear pin 208 is applied from interior passage 203,
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through port 210, and directly or indirectly onto pressure-actuated piston 206, which in turn shears
shear pin 208 and shifts pressure-actuated piston 206 to expose sealing material 202 to a fluid. In
some embodiments, where port 210 is initially partially or completely sealed by a material to
prevent pressure-actuated piston 206 from prematurely shifting, the material is degraded,
dissolved, melted, corroded, and/or displaced to unseal port 210. For example, fluid is pumped by
fluid source 120 of FIG. 1 through conveyance 116 of FIG. 1 and interior passage 203, and into
port 210, where the fluid interacts with the material to degrade, dissolve, melt, corrode, and/or

displace the material.

[0027] FIG. 3B is a cross-sectional view of swellable packer assembly 200 of FIG. 2 after
pressure-actuated piston 206 of swellable packer assembly 200 is actuated. In the embodiment of
FIG. 3B, pressure applied to pressure-actuated piston 206 has sheared shear pin 208 and shifted
pressure-actuated piston 206 from the position illustrated in FIG. 3A, in a direction towards shear
pin 208, to the position illustrated in FIG. 3B. Further, shifting of pressure-actuated piston 206
also directly or indirectly shifts cover 204 from the position illustrated in FIG. 3A, in a second
direction away from shear pin 208, to the position illustrated in FIG. 3B. The shifting of pressure-
actuated piston 206 and cover 204 creates an opening 220 that allows a fluid in a section of
wellbore near swellable packer assembly 200 to flow through before coming into contact with
sealing material 202. In some embodiments, the expansion of sealing material 202 degrades,
dissolves, corrodes, melts, and/or displaces cover 204, thereby allowing sealing material 202 to
radially expand outwards to a wall of a wellbore to seal the wellbore. In one or more of such
embodiments, the expansion of sealing material 202 also heats up cover 204, thereby partially or
completely melting cover 204. In one or more of such embodiments, the expansion of sealing
material 202 applies a force onto cover 204, thereby partially or completely displacing cover 204.
In one or more of such embodiments, the expansion of sealing material 202 is due to a reaction

that also corrodes, dissolves, melts, degrades, and/or displaces cover 204.

[0028] Although FIG. 3B illustrates pressure-actuated piston 206 and cover 204 shifting in
different directions, in some embodiments, pressure-actuated piston 206 and cover 204 shift in the
same direction (such as in the direction towards shear pin 208). In one or more of such
embodiments, one or more openings (not shown), are formed in a region that was previously
covered by cover 204. In some embodiments, pressure-actuated piston 206 shifts onto cover 204,

and the force and/or pressure applied by pressure-actuated piston 206 breaks cover 204, causes
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cover 204 to buckle, and/or displaces cover 204, thereby exposing sealing material 202 to a fluid.
In some embodiments, cover 204 is a chemically-resistant barrier or includes a chemically-
resistant barrier, where shifting of pressure-actuated piston 206 removes and/or displaces the
chemically-resistant barrier. Examples of a chemically-resistant barrier include, but are not limited
to, a plastic coasting, a rubber coating, a metal coating, a glass coating, and a ceramic coating. In
some embodiments, a chemically-resistant barrier is initially coated on sealing material 202. In
one or more of such embodiments, shifting of pressure-actuated piston 206 also removes and/or

displaces the chemically-resistant barrier.

[0029] FIG. 4 is a flow chart illustrating a process 400 to seal a wellbore. Although the operations
in process 400 are shown in a particular sequence, certain operations may be performed in different

sequences or at the same time where feasible.

[0030] At block S402, a swellable packer assembly is run downhole to a downhole location of a
wellbore. FIG. 1, for example, illustrates a downhole packer system 104 having four swellable
packer assemblies 110A-110D run downhole, where each swellable packer assembly 110A, 110B,

110C, and 110D is positioned near a boundary of one or more isolation zones 111A-111C.

[0031] Atblock S404, a threshold amount of pressure is applied through a mandrel of the swellable
packer assembly to actuate a pressure-actuated piston of the swellable packer assembly. In some
embodiments, pressure differential between an interior region of the swellable packer assembly,
such as inside interior passage 203 of mandrel 201 of FIG. 2, and an area of a wellbore outside of
swellable packer assembly 200 of FIG. 2, shifts pressure-actuated piston 206 from the position
illustrated in FIG. 2 to another position, such as the position illustrated in FIG. 3B. In some
embodiments, pressure is applied from the surface, such as from surface 108 of FIG. 1, through
conveyance 116 of FIG. 1, interior passage 203 and port 210 of FIG. 2, to shift pressure-actuated
piston 206. In some embodiments, pressure is applied from a downhole location through
conveyance 116 of FIG. 1, interior passage 203 of FIG. 2, and port 210 of FIG. 2, to shift pressure-
actuated piston 206. In some embodiments, where a port such as port 210 is initially sealed by a
material to prevent premature shifting of pressure-actuated piston 206, the material is dissolved,
degraded, corroded, melted, or displaced to unseal port 210. In one or more of such embodiments,
a fluid that dissolves, degrades, corrodes, or melts the material is pumped into port 210 to unseal

port 210. In one or more of such embodiments, a threshold amount of pressure applied by a fluid
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flowing into port 210 displaces the material, thereby unsealing port 210. In some embodiments,
where the pressure-actuated piston is initially held in position by a shear pin to prevent premature
shifting of the pressure-actuated piston, an amount of pressure that is greater than or equal to the
threshold amount of pressure to shear the shear pin is applied to the pressure-actuated piston to

shear the shear pin and to shift the pressure-actuated piston.

[0032] At block S406, the pressure-actuated piston is shifted from a first position about the
mandrel to a second position about the mandrel to expose a sealing material of the swellable packer
assembly to a fluid. FIGS. 3A-3B for example, illustrate shifting pressure-actuated piston 206 from
the position illustrated in FIG. 3A, in a direction towards shear pin 208, to the position illustrated
in FIG. 3B to create opening 220, which exposes sealing material 202 to a fluid in the wellbore. In
some embodiments, shifting the pressure-actuated piston also shifts the cover, thereby further
exposing the sealing material to the fluid. FIGS. 3A-3B for example, illustrate cover 204 being
shifted from the first position illustrated in FIG. 3A, in a second direction away from shear pin
208, to the second position illustrated in FIG. 3B to create opening 220, which exposes sealing
material 202 to a fluid in the wellbore. In some embodiments, the pressure-actuated piston and the
cover are coupled, and shifting of the pressure-actuated piston shifts both the pressure-actuated
piston and the cover in the same direction. In some embodiments, fluid exposure causes the sealing
material to dissolve, corrode, degrade, melt, and/or displace the cover. The sealing material
continues to radially expand outwards until the sealing material reaches the walls of the wellbore
and isolates a region of the wellbore. In some embodiments, multiple swellable packer assemblies
are disposed at different downhole locations to form one or more isolation zones, such as isolation
zones 111A-111C of FIG. 1. In one or more of such embodiments, the foregoing operations
described in blocks S404 and S406 are performed to set one swellable packer assembly at a time
and to isolate one one zone at a time. In one or more of such embodiments, the foregoing operations
described in blocks S404 and S406 are performed to set multiple swellable packer assemblies

located at different zones at the same time.

[0033] 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 is not intended
to be exhaustive or limited to the forms disclosed. Many insubstantial modifications and variations
will be apparent to those of ordinary skill in the art without departing from the scope and spirit of

the disclosure. For instance, although the flowcharts depict a serial process, some of the
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steps/processes may be performed in parallel or out of sequence, or combined into a single
step/process. The scope of the claims is 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.

[0034] Clause 1, a swellable packer assembly, comprising: a mandrel; a sealing material disposed
about a portion of the mandrel, the sealing material formed from a material that radially expands
from the mandrel in response to exposure to a fluid; a cover that is initially disposed about a portion
of an outer surface of the sealing material, wherein the cover prevents the sealing material from
being exposed to the fluid while the cover is positioned about the portion of the outer surface of
the sealing material; and a pressure-actuated piston configured to shift from a first position about
the mandrel to a second position about the mandrel, wherein the sealing material is exposed to the

fluid after the pressure-actuated piston shifts from the first position towards the second position.

[0035] Clause 2, the swellable packer assembly of clause 1, further comprising a port disposed
about a wall of the mandrel that fluidly connects an interior flow passage of the mandrel to the
pressure-actuated piston, wherein the pressure-actuated piston is configured to shift from the first
position about the mandrel to the second position about the mandrel in response to a threshold

amount of pressure applied through the port.

[0036] Clause 3, the swellable packer assembly of clause 2, wherein the port is initially sealed by

a degradable material.

[0037] Clause 4, the swellable packer assembly of any of clauses 1-3, further comprising a shear

pin that initially prevents movement of the pressure-actuated piston.

[0038] Clause 5, the swellable packer assembly of clause 4, wherein the shear pin shears in
response to a threshold amount of pressure applied through an interior flow passage of the mandrel

to the pressure-actuated piston.

[0039] Clause 6, the swellable packer assembly of any of clauses 1-5, wherein the pressure-
actuated piston is coupled to the cover, and wherein the pressure-actuated piston shifts the cover

to expose the sealing material to the fluid.

[0040] Clause 7, the swellable packer assembly of any of clauses 1-6, wherein the cover is at least

partially formed from a dissolvable material.
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[0041] Clause 8, the swellable packer assembly of clause 7, wherein the dissolvable material is at

least one of a magnesium alloy, an aluminum alloy, an aliphatic polyester, and a urethane.

[0042] Clause 9, the swellable packer assembly of any of clauses 1-8, wherein the cover is at least

partially formed from a meltable material.

[0043] Clause 10, the swellable packer assembly of clause 9, wherein the meltable material is at

least one of bismuth, indium, gallium, tin, lead, and antimony.

[0044] Clause 11, the swellable packer assembly of any of clauses 1-10, wherein the cover at least

partially dissolves, degrades, melts, or softens in response to expansion of the sealing material.

[0045] Clause 12, a downhole packer system, comprising: a conveyance; a mandrel coupled to the
conveyance; a sealing material disposed about a portion of the mandrel, the sealing material
formed from a material that radially expands from the mandrel in response to exposure to a fluid;
acover that is initially disposed about a portion of an outer surface of the sealing material, wherein
the cover prevents the sealing material from being exposed to the fluid while the cover is positioned
about the portion of the outer surface of the sealing material; and a pressure-actuated piston
configured to shift from a first position about the mandrel to a second position about the mandrel,
wherein the sealing material is exposed to the fluid after the pressure-actuated piston shifts from

the first position towards the second position.

[0046] Clause 13, the downhole packer system of clause 12, further comprising a port disposed
about a wall of the mandrel that fluidly connects an interior flow passage of the mandrel to the
pressure-actuated piston, wherein the pressure-actuated piston is configured to shift from the first
position about the mandrel to the second position about the mandrel in response to a threshold

amount of pressure applied through the port.

[0047] Clause 14, the downhole packer system of clause 13, wherein the port is initially sealed by

a degradable material.

[0048] Clause 15, the downhole packer system of any of clauses 12-14, further comprising a shear
pin that initially prevents movement of the pressure-actuated piston, wherein the shear pin shears
in response to a threshold amount of pressure applied through an interior flow passage of the

mandrel to the pressure-actuated piston.
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[0049] Clause 16, a method to seal a wellbore, the method comprising: running a swellable packer
assembly to a downhole location of a wellbore; applying a threshold amount of pressure through
a mandrel of the swellable packer assembly to actuate a pressure-actuated piston of the swellable
packer assembly; and shifting the pressure-actuated piston from a first position about the mandrel
to a second position about the mandrel to expose a sealing material of the swellable packer
assembly to a fluid, wherein the sealing material radially expands from the mandrel towards the

wellbore in response to exposure to the fluid.

[0050] Clause 17, the method of clause 16, further comprising: running a second swellable packer
assembly to a second downhole location of the wellbore; applying a second threshold amount of
pressure through a second mandrel of the second swellable packer assembly to actuate a second
pressure-actuated piston of the second swellable packer assembly; and shifting the second
pressure-actuated piston from a first position about the second mandrel to a second position about
the second mandrel to expose a second sealing material of the second swellable packer assembly
to the fluid, wherein the second sealing material radially expands from the mandrel towards the

wellbore in response to exposure to the fluid.

[0051] Clause 18, the method of clauses 16 or 17, wherein applying the threshold amount of
pressure comprises applying the threshold amount of pressure through an interior passageway of

the mandrel and a port disposed about a wall of the mandrel to actuate pressure-actuated piston.

[0052] Clause 19, the method of any of clauses 16-18, further comprising shifting a cover of the
swellable packer assembly from a first position to a second position, wherein the cover prevents
the sealing material from being exposed to the fluid while the cover is disposed in the first position,
and wherein the sealing material is exposed to the fluid while the cover is disposed in the second

position.

[0053] Clause 20 the method of any of clauses 16-19, further comprising partially dissolving or
partially melting at least a portion of a cover of the swellable packer assembly that initially prevents

the sealing material from being exposed to the fluid.

TP INrTS

[0054] 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
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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 above embodiments
and figures are merely illustrative and do not imply that any particular step or component is a

requirement of a claimed embodiment.
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‘What is claimed is:

1. A swellable packer assembly, comprising:

a mandrel;
5 a sealing material disposed about a portion of the mandrel, the sealing material formed
from a material that radially expands from the mandrel in response to exposure to

a fluid;
a cover that is initially disposed about a portion of an outer surface of the sealing
material, wherein the cover prevents the sealing material from being exposed to the
10 fluid while the cover is positioned about the portion of the outer surface of the

sealing material; and

a pressure-actuated piston configured to shift from a first position about the mandrel to
a second position about the mandrel, wherein the sealing material is exposed to the
fluid after the pressure-actuated piston shifts from the first position towards the

15 second position.

2. The swellable packer assembly of claim 1, further comprising a port disposed about a wall
of the mandrel that fluidly connects an interior flow passage of the mandrel to the pressure-
actuated piston, wherein the pressure-actuated piston is configured to shift from the first

20 position about the mandrel to the second position about the mandrel in response to a

threshold amount of pressure applied through the port.

3. The swellable packer assembly of claim 2, wherein the port is initially sealed by a

degradable material.
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10.

The swellable packer assembly of claim 1, further comprising a shear pin that initially

prevents movement of the pressure-actuated piston.

The swellable packer assembly of claim 4, wherein the shear pin shears in response to a
threshold amount of pressure applied through an interior flow passage of the mandrel to

the pressure-actuated piston.

The swellable packer assembly of claim 1, wherein the pressure-actuated piston is coupled
to the cover, and wherein the pressure-actuated piston shifts the cover to expose the sealing

material to the fluid.

The swellable packer assembly of claim 1, wherein the cover is at least partially formed

from a dissolvable material.

The swellable packer assembly of claim 7, wherein the dissolvable material is at least one

of a magnesium alloy, an aluminum alloy, an aliphatic polyester, and a urethane.

The swellable packer assembly of claim 1, wherein the cover is at least partially formed

from a meltable material.

The swellable packer assembly of claim 9, wherein the meltable material is at least one of

bismuth, indium, gallium, tin, lead, and antimony.
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11. The swellable packer assembly of claim 1, wherein the cover at least partially dissolves,

degrades, melts, or softens in response to expansion of the sealing material.

5 12. A downhole packer system, comprising:

a conveyance;

a mandrel coupled to the conveyance;

a sealing material disposed about a portion of the mandrel, the sealing material formed
from a material that radially expands from the mandrel in response to exposure to

10 a fluid;

a cover that is initially disposed about a portion of an outer surface of the sealing
material, wherein the cover prevents the sealing material from being exposed to the
fluid while the cover is positioned about the portion of the outer surface of the
sealing material; and

15 a pressure-actuated piston configured to shift from a first position about the mandrel to
a second position about the mandrel, wherein the sealing material is exposed to the
fluid after the pressure-actuated piston shifts from the first position towards the

second position.

20 13. The downhole packer system of claim 12, further comprising a port disposed about a wall

of the mandrel that fluidly connects an interior flow passage of the mandrel to the pressure-

actuated piston, wherein the pressure-actuated piston is configured to shift from the first
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position about the mandrel to the second position about the mandrel in response to a

threshold amount of pressure applied through the port.

14. The downhole packer system of claim 13, wherein the port is initially sealed by a

5 degradable material.

15. The downhole packer system of claim 12, further comprising a shear pin that initially
prevents movement of the pressure-actuated piston, wherein the shear pin shears in
response to a threshold amount of pressure applied through an interior flow passage of the

10 mandrel to the pressure-actuated piston.

16. A method to seal a wellbore, the method comprising:
running a swellable packer assembly to a downhole location of a wellbore;
applying a threshold amount of pressure through a mandrel of the swellable packer
15 assembly to actuate a pressure-actuated piston of the swellable packer assembly;
and
shifting the pressure-actuated piston from a first position about the mandrel to a second
position about the mandrel to expose a sealing material of the swellable packer
assembly to a fluid, wherein the sealing material radially expands from the mandrel

20 towards the wellbore in response to exposure to the fluid.

17. The method of claim 16, further comprising:
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running a second swellable packer assembly to a second downhole location of the
wellbore;

applying a second threshold amount of pressure through a second mandrel of the second
swellable packer assembly to actuate a second pressure-actuated piston of the

5 second swellable packer assembly; and

shifting the second pressure-actuated piston from a first position about the second
mandrel to a second position about the second mandrel to expose a second sealing
material of the second swellable packer assembly to the fluid, wherein the second
sealing material radially expands from the mandrel towards the wellbore in

10 response to exposure to the fluid.

18. The method of claim 16, wherein applying the threshold amount of pressure comprises
applying the threshold amount of pressure through an interior passageway of the mandrel

and a port disposed about a wall of the mandrel to actuate pressure-actuated piston.

15
19. The method of claim 16, further comprising shifting a cover of the swellable packer
assembly from a first position to a second position, wherein the cover prevents the sealing
material from being exposed to the fluid while the cover is disposed in the first position,
and wherein the sealing material is exposed to the fluid while the cover is disposed in the
20 second position.
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20. The method of claim 16, further comprising partially dissolving or partially
melting at least a portion of a cover of the swellable packer assembly that

initially prevents the sealing material from being exposed to the fluid.
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