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AHYDRAULIC SCREEN HAVING A JOINT WITH A FLOW PATH

BACKGROUND

[0001] The production of hydrocarbon reservoirs from mature and deep wells require
some form of downhole sand control. Sand production in a well can slow production and
damage equipment. An effective technology currently in use is Endurance Hydraulic Screen
(EHS) technology developed and provided by Halliburton. Hydraulic screens offer several
advantages over traditional sand control technologies, such as mechanically activatable
screens and gravel packing, which are more complex in terms of installation and use, time
consuming in terms of man power, and, therefore, more expensive solutions. In the case of
hydraulic screens, the screens are ran to a setting depth, which is the production zone or zones,
using a running tool and activated by applying a surface applied pressure to the screens.
During activation, fluid pumped into a screen and into chambers of the screen causes the
screen to increase in diameter. Activation of the chambers functions to close the annular gap
between the screen and the formation walls of a production zone. Stated differently, activated
screens sweep and pack an annular gap in the production zone of the well and, therefore,
stabilizes the production zone. This stabilization prevents fines migration and plugging. Once
a zone has been stabilized, the applied pressure can be bled off and hydrocarbons can be

pumped from a formation to the surface for refinement and distribution.

[0002] The hydraulic screen comprises a valve module, an outer shroud that is an
expandable skin made of a metal mesh, sand filtration media, a drainage support layer,
chambers, and base pipe. The valve module is a mechanical apparatus, such as a sleeve, that

can be manipulated so as to provide a flow path for fluid pumped from the surface through an

1



WO 2022/025939 PCT/US2020/045793

internal diameter of the running tool and into the chambers of the hydraulic screen. The valve
module can also be manipulated so as to provide a flow path for hydrocarbons from the
production zone, through the metal mesh, and into production tubing. Additionally, the valve
module introduces moveable parts into a system of screens that can result in reliability issues

and an increase in cost of manufacturing the screens.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003] For a more complete understanding of the features and advantages of the present
disclosure, reference is now made to the detailed description along with the accompanying figures

in which corresponding numerals in the different figures refer to corresponding parts and in which:

[0004] FIG. 1 is an illustration of a diagram for a well site operation for activating chambers

of downhole hydraulic screens, in accordance with certain example embodiments;

[0005] FIG. 2 is an illustration of an isometric view of a section of the series of coupled

joints and hydraulic screens, in accordance with certain example embodiments; and

[0006] FIG. 3 is a cross sectional view of the joint, in accordance with certain example

embodiments.
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DETAILED DESCRIPTION

[0007] While various embodiments of the present disclosure are discussed in detail below, it
should be appreciated that the present disclosure provides many applicable inventive concepts,
which can be embodied in a wide variety of specific contexts. The specific embodiments discussed
herein are merely illustrative and do not delimit the scope of the present disclosure. In the interest
of clarity, not all features of an actual implementation may be described in the present disclosure.
It will of course be appreciated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developer’s specific goals, such as
compliance with system-related and business-related constraints, which will vary from one
implementation to another. Moreover, it will be appreciated that such a development effort might
be complex and time-consuming but would be a routine undertaking for those of ordinary skill in

the art having the benefit of this disclosure.

[0008] Presented herein is a joint for coupling hydraulic screens together and used to
communicate fluid between hydraulic screens and into a chamber or chambers of the hydraulic
screens. The joint comprises an inner sleeve and an outer sleeve and a flow path. The flow path is
used to channel fluid from a source into a hydraulic screen. The source itself can be a hydraulic
screen. The flow path is an annulus of the joint. The annulus is defined by an outer diameter of the
inner sleeve and an inner diameter of the outer sleeve. The inner sleeve is configured to couple
with production tubing using, for example, a threaded interface. A hydraulic seal can be formed
about the threaded interface using a gasket, either metal, non-metal, a composite, or combination
thereof. The outer sleeve is configured to form a hydraulic seal with a hydraulic screen using a
threaded interface, gaskets, either metal, non-metal, a composite, or combination thereof. Although

the interfaces between the inner sleeves, base pipes, outer sleeves, and hydraulic screens can be a
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welded interface or lock and retain means, or any combination thereof. In addition, the joint can
comprise a diverter. The diverter may be used to couple a screen to the flow path. The interface
between the diverter, the screen, and the outer sleeve can also a threaded interface, a welded

interface, or a locking mechanism with a hydraulic seal.

[0009] Presented herein is a hydraulic screen comprising a joint, chambers, and a screen. The
joint is used to communicate fluid between hydraulic screens and into a chamber or chambers of
the hydraulic screens. The joint comprises an inner sleeve and an outer sleeve and a flow path. The
flow path is used to channel fluid from a source into a hydraulic screen. The source itself can be a
hydraulic screen. In an embodiment, the flow path is an annulus of the joint. Although, the flow
path can be tubing used to conduct fluid between hydraulic screens. The annulus is defined by an
outer diameter of the inner sleeve and an inner diameter of the outer sleeve. The inner sleeve is
configured to couple with production tubing using, for example, a threaded interface and form a
hydraulic seal using gaskets, either metal, non-metal, a composite, or combination thereof. The
outer sleeve is configured to form a hydraulic seal with a hydraulic screen using a threaded
interface and a gasket, either metal, non-metal, a composite, or combination thereof. Although the
interfaces between the inner sleeves, base pipes, outer sleeves, and hydraulic screens can be a
welded interface or lock and retain means, or any combination thereof. In addition, the joint can
comprise a diverter. The diverter may be used to couple a screen to the flow path. The interface
between the diverter, the screen, and the outer sleeve can also a threaded interface, a welded

interface, or a locking mechanism with a hydraulic seal.

[0010] Presented herein is a method for activating chambers of downhole hydraulic screens.
The method includes coupling a plurality of inner sleeves and base pipe together and coupling a

plurality of outer sleeves and downhole hydraulic screens together. The method further includes



WO 2022/025939 PCT/US2020/045793

running the base pipe into a subterranean well to a production zone and pumping fluid into the
base pipe, into flow paths defined between the inner sleeves and the outer sleeves, and into the
chambers of the hydraulic screens. In one embodiment, the method can include coupling an
activation module to the base pipe, the plurality of inner sleeves to the base pipe, the plurality of
outer sleeves to downhole hydraulic screens, and running the base pipe into a subterranean well.
In this embodiment, the method further includes activating the activation module and then
pumping fluid into the base pipe, into the flow paths, and into the chambers of the hydraulic
screens. Activating the chambers of the hydraulic screens results in stabilization of the production
zone. The method can also include releasing the fluid pumped into the base pipe and producing or
pumping hydrocarbons from a reservoir in an earth formation through the hydraulic screen and

into the internal diameter of each inner sleeve.

[0011] Referring now to Fig. 1, illustrated is a diagram of a well site operation for
activating chambers of downhole hydraulic screens, according to certain example
embodiments, denoted generally as 10. The well site operation 10 comprises a pump jack 12,
a controller 14, a polished rod, stuffing box, and tee assembly 16, production tubing 18, which
is also referred to as base pipe, completion tubing 20, activation module 21, a series of coupled
joints and hydraulic screens 22a, 22b, packers 23a, 23b, pump and injector systems 24a, 24b,
and wellbore 26, and production zones for accessing hydrocarbons in an earth formation 30.
Although the well site operation 10 depicts a land based well, the operation site 10 can also
be any type of well site where sand control in the earth formation 30 is required for the
production of a hydrocarbon reservoir. The hydraulic screen 22a and 22b can be commercially

available hydraulic screens, e.g. Halliburton Endurance Hydraulic Screen®.
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[0012] Completion tubing 20 can be liner hanger and casing or any type of equipment that
functions to secure the series of coupled joints and hydraulic screens 22a, 22b, packers 23a,
23b, and pump and injector systems 24a, 24b to a running string of the controller 14.
Production tubing 18 is also secured to the running string. Production tubing 18 is also present
in the joints and hydraulic screens 22a, 22b. However, in the case of the joints, production
tubing is referred to as an inner sleeve. The controller 14 can run the production tubing 18 and
completion tubing 20 to a production zone. Once at the desired depth, the string can be
released and the production tubing 18 and completion tubing 20 secured to the tee assembly
16 so that the hydraulic screens can be used to support the wellbore in the production zone

and, finally, so that reservoir production can begin.

[0013] The controller 14 can activate the activation module 21. The activation module 21,
in essence, is a valve that can divert fluid from the production tubing 18 into an annulus
defined between the outer diameter of the production tubing 18 and the inner diameter of the
completion tubing 20. Once activated, fluid can be pumped to the series of coupled joints and
hydraulic screens 22a, 22b. The pump and injector systems 24a, 24b are coupled to the pump
jack 12 through the production tubing 18. The production tubing 18 runs down the center of
the completion tubing 20 and the series of coupled joints and hydraulic screens 22. The pump
jack 12 and pump and injector systems 24a, 24b, in essence, can create pressure in the
production tubing 18 for the purpose of pushing fluid into chambers of the hydraulic screens
22a, 22b. The pump jack 12 24a, 24b can work together to pull hydrocarbons from a reservoir

in the earth formation 30.

[0014] The hydraulic screens comprise inlets, outlets, an outer shroud (not illustrated) that
is an expandable skin made of a metal mesh, sand filtration media (not illustrated), a drainage
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support layer (not illustrated), base pipe 18, and at least one chamber. The chambers of the
hydraulic screens are activated before the production of a hydrocarbon reservoir in order to
remove an annular gap in the wellbore 26 of a production zone. The chambers activate radially
in response to an application of a pressurized flow. The series of coupled joints and hydraulic
screens 22 and a pump and injector system 24 can be ran downhole to a setting depth using
the controller system 14, completion tubing 20, and the running string. The activation module
21 is then manipulated. A pressurized fluid can be pumped through the production tubing 18
and through the completion tubing 20 and into the chambers of the downhole hydraulic
screens. Activation of the chambers removes the annular gap in the wellbore 26 of the
production zones in the earth formation 30. Once the wellbore 26 is stabilized, the downhole
pressure can be bled off. However, pressure in the chambers of the hydraulic screens 22a, 22b
is maintained. At this point, hydrocarbons can be pulled from the earth formation 30 using the

pump and injector systems 24a, 24b, the production tubing 18, and the pump jack 12.

[0015] Referring now to Fig. 2, illustrated is an isometric view of a section of the series of
coupled joints and hydraulic screens 22, according to certain example embodiments. The
section comprises a hydraulic screen 42, joint 44, and another hydraulic screen 46. The
hydraulic screen 42 comprises chamber inlet or inlets (not illustrated), chambers 48, chamber
outlet or outlets 50, and an outer skin made of metal mesh (not illustrated). The base pipe 18
runs down the center of the hydraulic screen 42. The base pipe 18 comprises ports (not
illustrated) for providing a flow path between the metal mesh and an internal diameter of the
base pipe 18. The other hydraulic screen 46 also comprises chambers 52, chamber inlet or
inlets 54, chamber outlet or outlets (not illustrated), and an outer skin made of metal mesh

(not illustrated). Base pipe 18 also runs down the center of the hydraulic screen 46.
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[0016] The joint 44 comprises a diverter 56, diverter inlet port or ports 58 (depending on
the number of chambers), an inner sleeve 60, an outer sleeve 62, diverter 64, and diverter
outlet port or ports 66 (depending on the number of chambers), and a flow path. The outlets
50 of the hydraulic screen 42 are coupled to the diverter inlet ports 58. The inlets 54 of the
other hydraulic screen 46 are coupled to the diverter outlet ports 66. The flow path is an
annulus defined between an outer diameter of the inner sleeve 60 and an inner diameter of the
outer sleeve 62 that extends from the diverter inlet ports 58 to the diverter outlet ports 66. The
base pipe 18 and inner sleeve 60 can be coupled together at interfaces 68, 70. The outer sleeve
62 can be coupled with the inner sleeve 60 at interfaces 72, 74 and the diverters 56, 58 at
interfaces 76, 78. The diverters 56, 58 can be coupled with hydraulic screens 42, 46 at
interfaces 80 and 82. A hydraulic seal can be formed at any of the interfaces using a gasket,
either metal, non-metal, a composite, or combination thereof. Any of the coupled interfaces can

be a threaded interface, a welded interface, or otherwise locked in place.

[0017] Although not illustrated, the hydraulic screens 42, 46 include an outer skin made
of a metal mesh for filtering sand and a shroud surrounding the outer skin to protect the
hydraulic screen when running down hole. The chambers 48, 52 are internal to the metal mesh
and shroud. The hydraulics screens 42, 46 can include ports that in conjunction with the metal
mesh allows fluid to be pumped into and out of an inner diameter of the base pipe 18. It should
also be understood that there may be only one chamber in a hydraulic screen or a plurality.
The number of chamber inlets 54, chamber outlets 50, and diverter ports 56, 58 may be
dependent on the number of chambers in a hydraulic screen or it may be independent. It should
also be understood that the chamber inlets 54 and outlets 50 may be physically coupled to the

diverter ports 58, 66. It should also be understood that that there may be one diverter port 58
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that couples with multiple chamber outlets 50. The same can be said for screen 46 and diverter
64. It should also be understood that the joint may be a single machined piece or the diverters
56, 64 and the outer sleeve 62 may be a single machined piece or the inner sleeve 60 and the
outer sleeve 62 may be a single machined piece. It should also be understood that the shape
and size of the inlets, outlets, and ports may vary depending on the design of hydraulic screen
and its chambers. In addition, in some embodiments, the inner sleeve 56 may comprise an
upper section and a lower section that can be coupled together using a threaded or push fit
interface with a hydraulic seal formed there between using a gasket, such as metal, non-metal,

or a composite.

[0018] Referring now to Fig. 3, illustrated is a cross sectional view of the joint 44, according
to certain example embodiments. The joint 44 comprises an outer sleeve 82, an upper inner sleeve
84a, a lower inner sleeve 84b, hydraulic seal 86 formed there between when the lower and inner
sleeves 84a, 84b are coupled together, diverter inlet 88, and diverter outlet 90. The hydraulic seal
86 can be formed using threaded interfaces and/or gaskets, either metal, non-metal, a composite,
or combination thereof, to form a hydraulic seal. Fluid can travel through the diverter inlet 88 from
a hydraulic screen, through an annulus defined between the inner sleeves 84a, 84b and the outer
sleeve 82, and through the diverter outlet 90 to chambers of another hydraulic screen. Because a
mechanical valve is not relied upon to open and close the diverter inlet 88 so that chambers within
a hydraulic screen can be activated, but rather rely on pressurized fluid conducted through the joint
44 to activate the chambers, the length of the hydraulic screens are shorter, the cost to manufacture
is less, the screens are simpler to operate, and they are more reliable. As such, an operator could

increase the number of screens in the series of coupled joints and hydraulic screens 22 and,
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therefore, increase production. It should be understood that joint 44 can include multiple inlets

and multiple outlets.

C 2

[0019] 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 “comprises” and/or “comprising,” when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers, steps, operations, elements,
components, and/or groups thereof. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items. As used herein, phrases such as
“between X and Y and “between about X and Y should be interpreted to include X and Y. As
used herein, phrases such as “between about X and Y” mean “between about X and about Y.” As

used herein, phrases such as “from about X to Y” mean “from about X to about Y.”

[0020] 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. 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:

[0021] Clause 1, an apparatus for activating chambers of downhole hydraulic screens, the
apparatus comprising: an outer sleeve having a first interface for coupling with a first hydraulic
screen and a second interface for coupling with a second hydraulic screen; an inner sleeve; a flow

path, defined as an annulus between an outer diameter of the inner sleeve and an inner diameter of
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the outer sleeve, comprising at least one fluid flow inlet and at least one fluid flow outlet; and the

flow path is fluidly coupled to a chamber in each of the hydraulic screens;

[0022] Clause 2, the apparatus of clause 1, wherein the inner sleeve includes an interface for

coupling with base pipe;

[0023] Clause 3, the apparatus of clause 2, wherein the inner sleeve comprises an internal

diameter for communicating another fluid,;

[0024] Clause 4, the apparatus of clause 1, further comprises a hydraulic seal formed where

the inner sleeve couples with base pipe;

[0025] Clause 5, the apparatus of clause 1, further comprises a hydraulic seal formed at the
first interface where the outer sleeve couples with the first hydraulic screen and a hydraulic seal

formed at the second interface wherein the outer sleeve couples with the second hydraulic screen;

[0026] Clause 6, the apparatus of clause 1, wherein the inner sleeve further comprises an upper

inner sleeve and a lower inner sleeve coupled together;

[0027] Clause 7, the apparatus of clause 6, further comprises a hydraulic seal formed between

the upper inner sleeve and the lower inner sleeve;

[0028] Clause 8, a system comprising: a first hydraulic screen have at least one chamber; an
outer sleeve having a first interface for coupling with the first hydraulic screen and a second
interface for coupling with a second hydraulic screen; an inner sleeve; a flow path, defined as an
annulus between an outer diameter of the inner sleeve and an inner diameter of the outer sleeve,
comprising at least one fluid flow inlet and at least one fluid flow outlet; and the flow path is

fluidly coupled to a chamber in each of the hydraulic screens;
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[0029] Clause 9, the system of clause 8, wherein the inner sleeve includes a first and second

interface for coupling with base pipe;

[0030] Clause 10, the system of clause 9, wherein the inner sleeve comprises an internal

diameter for communicating another fluid,;

[0031] Clause 11, the system of clause 9, further comprises a hydraulic seal formed where the

inner sleeve couples with the base pipe;

[0032] Clause 12, the system of clause 8, further comprises a hydraulic seal formed at the first
interface where the outer sleeve couples with the first hydraulic screen and a hydraulic seal formed

at the second interface wherein the outer sleeve couples with the second hydraulic screen;

[0033] Clause 13, the system of clause 8, wherein the inner sleeve further comprises an upper

inner sleeve and a lower inner sleeve coupled together;

[0034] Clause 14, the system of clause 8, further comprises a hydraulic seal formed between

the upper inner sleeve and the lower inner sleeve;

[0035] Clause 15, a method for activating chambers of downhole hydraulic screens, the
method comprising: coupling a plurality of outer sleeves and downhole hydraulic screens together;
coupling a plurality of inner sleeves and base pipe together, running the base pipe into a
subterranean well; wherein a flow path is defined between an outer diameter of each inner sleeve
and an internal diameter of each outer sleeve; and pumping fluid into the base pipe, into the flow

paths, and the chambers of the hydraulic screens;

[0036] Clause 16, the method of clause 15, further comprising: coupling an activation module
to the base pipe; and pumping fluid into the base pipe, through the activation module, into the

flow paths, and the chambers of the hydraulic screens;
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[0037] Clause 17, the method of clause 16, wherein each inner sleeve comprises an internal

diameter for communicating another fluid,;

[0038] Clause 18, the method of clause 17, further comprises: releasing the fluid pumped into
the base pipe; and pumping hydrocarbons from a reservoir in an earth formation through the

hydraulic screen and into the internal diameter of each inner sleeve;

[0039] Clause 19, the method of clause 17, further comprises forming a hydraulic seal where

each inner sleeve couples with base pipe; and

[0040] Clause 20 the method of clause 15, further comprises forming a hydraulic seal where

the outer seals couple with the downhole hydraulic screens.

14



What isclaimed is:

1. An apparatus for activating chambers of downhole hydraulic screens, the apparatus
comprising:

an outer sleeve having afirst interface directly coupled to abottom side of afirst hydraulic
screen and a second interface directly coupled to atop side of a second hydraulic screen, wherein
the first hydraulic screen and the second hydraulic screen each have at |east one chamber and the
chambers of the first hydraulic screen and second hydraulic screen are configured to activate at a
setting depth and via a pressurized fluid flow supplied from a wellsite surface, wherein the
activation of the chambers of the hydraulic screens remove an annular gap in the wellbore;

aninner sleeve;

aflow path for conducting the pressurized fluid flow, the flow path defined as an annulus
between an outer diameter of theinner sleeve and an inner diameter of the outer sleeve, comprising
at least onefluid flow inlet and at least one fluid flow outlet; and

the flow path fluidly coupled to the chambersin each of the hydraulic screens.

2. The apparatus of claim 1, wherein the inner sleeve includes an interface for

coupling with a base pipe.

3. The apparatus of claim 2, wherein the inner sleeve comprises an internal diameter

for communicating another fluid.

4, The apparatus of claim 1, further comprises ahydraulic seal formed wheretheinner

sleeveis configured to couples with a base pipe.

5. The apparatus of clam 1, further comprises a hydraulic seal formed at the first
interface when the outer sleeve is coupled with the first hydraulic screen and a hydraulic seal

formed at the second interface when the outer sleeve is coupled with the second hydraulic screen.

6. The apparatus of claim 1, wherein theinner sleeve further comprises an upper inner

sleeve and alower inner sleeve coupled together.
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7. The apparatus of claim 6, further comprises a hydraulic seal formed between the

upper inner sleeve and the lower inner deeve.

8. A system comprising:

afirst hydraulic screen having at least one chamber;

a second hydraulic screen having at |east one chamber;

an outer sleeve having a first interface directly coupled to a bottom side of the first
hydraulic screen and a second interface directly coupled to a bottom side of a second hydraulic
screen, wherein the chambers of the first hydraulic screen and the second hydraulic screen are
configured to activate at a setting depth via a pressurized fluid flow from a wellsite surface,
wherein the activation of the chambers of the hydraulic screens remove an annular gap in the
wellbore;

an inner sleeve,

aflow path for conducting a pressurized fluid flow, the flow path defined as an annulus
between an outer diameter of theinner sleeve and an inner diameter of the outer sleeve, comprising
at least one fluid flow inlet and at |east one fluid flow outlet; and

the flow path fluidly coupled to achamber in each of the hydraulic screens.

9. The system of claim 8, wherein theinner sleeveincludesafirst and second interface

for coupling with a base pipe.

10.  Thesystem of claim 9, wherein the inner sleeve comprises an internal diameter for

communicating another fluid.

11.  The system of claim 9, further comprises a hydraulic seal formed when the inner

sleeveis coupled with the base pipe.

12.  The system of claim 8, further comprises a hydraulic seal formed at the first
interface when the outer sleeve is coupled with the first hydraulic screen and a hydraulic seal

formed at the second interface when the outer sleeve is coupled with the second hydraulic screen.
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13.  The system of claim 8, wherein the inner sleeve further comprises an upper inner

sleeve and alower inner sleeve coupled together.

14.  The system of claim 13, further comprises a hydraulic seal formed between the

upper inner sleeve and the lower inner deeve.

15. A method for activating chambers of downhole hydraulic screens, the method
comprising:

forming a base pipe assembly by:

coupling a plurality of outer sleeves and downhole hydraulic screens together, wherein a
first end of afirst outer sleeve of the plurality of the outer sleevesis coupled to a bottom side of a
first hydraulic screen of the plurality of hydraulic screens, and wherein a second end of the first
outer sleeve is coupled to a top side of a second hydraulic screen of the plurality of hydraulic
screens; and

coupling aplurality of inner sleeves and base pipes together;

running the base pipe assembly into a subterranean well, wherein a flow path for
conducting a pressurized fluid flow is defined between an outer diameter of each inner sleeve and
an internal diameter of each outer sleeve;

after one or more of the hydraulic screens are positioned at a setting depth, supplying the
pressurized fluid flow from awellsite surface position;

then pumping the pressurized fluid into the base pipe assembly, into the flow paths, and
the chambers of the hydraulic screens; and

activating the chambers by the pressurized fluid flow, wherein the activation of the

chambers of the hydraulic screens remove an annular gap in the wellbore.

16.  Themethod of claim 15, further comprising:
coupling an activation module to the base pipes;
and
pumping fluid into the base pipes, through the activation module, into the flow

paths, and the chambers of the hydraulic screens.
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17.  Themethod of claim 16, wherein each inner sleeve comprises an interna diameter

for communicating another fluid.

18.  Themethod of claim 17, further comprises:
releasing the fluid pumped into the base pipes; and
pumping hydrocarbons from areservoir in an earth formation through the hydraulic

screen and into the internal diameter of each inner sleeve.

19. The method of claim 17, further comprises forming a hydraulic seal where each

inner sleeve couples with the base pipes.

20.  Themethod of claim 15, further comprisesforming ahydraulic seal where the outer

sleeve couples with the downhole hydraulic screens.



