1 *CONTROL SCREEN ASSEMBLY Technical Field of the Invention [0001] The
present invention relates generally to control screens for 5 subterranean
fluid production and, nore particularly (although not necessarily
exclusively), to a control screen assenbly having a rigid nenber that
includes an opening providing fluid copmuni cation between a filter nmedium
and an internal flow path of a base pipe. 10 Background (0002] Hydrocarbons
can be produced through a \GONIRCL SCREENI A§SEMBILYt er ranean formation. In
sone cases, the formation may be unconsolidated or |o0osely consoli dated.
Particul ate materials, such as sand, fromthese types of formations may be
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filteri nag particulate nmaterials before the particulate naterials enter the
pr oductiadh oppgrase®@ia@el packing can include | owering a sand control screen
into the wellbore on a work string to a position proximate a sel ected
production interval. Afluid slurry, including a liquid 25 carrier and a
mat er0 Backgeduras gravel, is punped down the work string and into the well
annul us formed between the sand control screepn and a perfgrat ed wel| casing
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materials being produced at the surface, causing abrasive wear to components within a

production assembly, partially or fully clogging a production interval, and causing
damage to production assemblies by collapsing onto part or all of the production
assemblies.

20 [0003] Gravel packing the well adjacent to the production interval can assist in
stabilizing the formation surrounding the production interval and in filtering particulate
materials before the particulate materials enter the production pipe. Gravel packing
can include lowering a sand control screen into the wellbore on a work string to a
position proximate a selected production interval. A fluid slurry, including a liquid

25 carrier and a material such as gravel, is pumped down the work string and into the well
annulus formed between the sand control screen and a perforated well casing or open
hole production zone. The gravel is deposited in the well annuius to form a gravel
pack. The gravel pack is highly permeable to hydrocarbon fluids, but can block
particulate material carried in the hydrocarbon fluids. The gravel pack and sand control

30 screen can also stabilize the formation surrounding the production interval to prevent
formation collapses.

[0004] Complete gravel packing at a selected production interval can be difficult

to achieve due to the formation of sand bridges and other complications experienced



2 when punping the fluid slurry down the work string. Expandable sand
control screens can be used in place of gravel packs that may be |ess
problematic to locate in the wellbore and may provide simlar filtering and
formation stability as gravel packs. [0005] One expandabl e sand contr ol
screen is a control screen assenbly that 5 includes a swellable material,
such as a high-swelling rubber, and a falter device on the exterior of the
swel |l abl e material, The smellgble terial canéigaloc te roxi mate the
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Summar wtaliltQ08] Certai n enbodi nents of the present invention are directed to

screen enblies that cap filte partlc ate erials in hydrocarbon

Frui ds 900 a hyarsoes SBRIGRTSObaFe PR RARIPl ARl BAd SO Bie
lim I

o ASPEnRI0E] o ECLS|0 6 B HARRSP B BRF AN R Fioton

swelibalbetve®t ¢né ahtewdt faodt exteqar of rgbase ppEni Mjotlonddivic rceatradmcatlcbmenay

aewle: lbg?!gseQ png{, ,re!ss,%l %b%litgp%m ¥ allféfgan%:piﬁgeely pﬁuggg)lr OV geopsétn?nbg; ’ltoI ’Ehye éa(l)sea

pipe. A rework of the control screen assembly may be required to alleviate the

plugging. Reworks cost substantial time and money because they require suspension

of hydrocarbon production for a measurable amount of time and require duplication of
20 work in locating the control screen assembly in the wellbore.

[0007] Therefore, screen assemblies that can provide radial support to

formations and reduce or eliminate plugging are desirable. Screen assemblies that

eliminate or reduce reworks are desirable.

25 Summary
[0008] Certain embodiments of the present invention are directed to screen

assemblies that can filter particulate materials in hydrocarbon fluids from a
hydrocarbon-bearing subterranean formation and reduce or eliminate plugging.
Reducing or eliminating plugging can reduce or eliminate a need for reworks. The
30 screen assemblies may include a swellable material without requiring an opening to be
created in the swellable material. Certain screen assemblies can provide stability to a

wellbore traversing a subterranean formation.



3 .[0009] In one aspect, a screen assenbly that can be disposed in a bore is
provi ded. The screen assenbly includes a base pipe, arigid nenber, a
swellable material, and a filter nedium The base pipe includes a sidewall
portion with an opening. The rigid nenber is disposed exterior to a first
portion of the base pipe. The 5 rigid ggnber i ncl udes an opening in fluid
comuni cation with the opening of the pi pe. The swellable material is
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i ncl udes rubber. [0012] In at |east one enbodinent, the activating fluid to
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the rigid nmenber is a ring that is at |east one of a netal, a conposite
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that has a plurality of openings. The rigid nmenber is disposed exterior to a
first geeitlon In at least one embodiment, the screen assembly includes a material
between the filter medium and the rigid member. The material includes at least one of
a non-swelling media or a low-swelling media. The material can provide a temporary
20 seal between the filter medium and the rigid member. In some embodiments, the
material includes rubber.
[0012] In at least one embodiment, the activating fluid to which the swellable
material is responsive includes at least one of a hydrocarbon fluid, water, or a gas.
[0013] In at least one embodiment, the filter medium has a cross-sectional shape
25 of at least one of a kidney shape, an oval, a circle, or a rectangle.
[0014] In at least one embodiment, the rigid member is a ring that is at least one
of a metal, a composite polymer, or a non-swelling rubber compound.
[0015] In another aspect, a screen assembly that can be disposed in a bore is
provided. The screen assembly includes a base pipe, a rigid member, a swellable
30 material, and a plurality of filter mediums. The base pipe includes a sidewall portion
that has a plurality of openings. The rigid member is disposed exterior to a first portion
of the base pipe and includes a plurality of openings. Each opening of the plurality of

openings of the rigid member is in fluid communication with an opening of the plurality



of the base pipe and includes a plurality of openings. Each opening of the
plurality of openings of the rigid nenber is in fluid comunication with an
opening of the plurality 4 of openings of the sidewall portion. The

swel lable material is disposed exterior to a second portion of the base

pi pe. The plurality of filter nediuns are at |east partially disposed
exterior to the smellable material. Each of the plurality of filter nediuns
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receiving portion. The first
plurality of filter mediums is in fluid communication with at least one opening of the first
plurality of openings or the second plurality of openings. In response to contact with an
20 activating fluid, the swellable material can expand and displace at least part of each of
the plurality of filter mediums toward a surface of the bore.
[0017] In at least one embodiment, the third portion of the base pipe is located
between the first portion and the second portion.
[0018] In at least one embodiment, each of the plurality of filter mediums is in
25 fluid communication with at least one opening of the first plurality of openings or the
second plurality of openings through at least one of a plurality of openings of the first
rigid member or the second rigid member.
[0019] [n at least one embodiment, each of the first rigid member and the second
rigid member includes a first receiving portion and a second receiving portion. The first
30 receiving portion can support a first filter medium of the plurality of filter mediums in a
running configuration. The second receiving portion can support a second filter
medium of the plurality of filter mediums in the running configuration. In some

embodiments, the first receiving portion and the second receiving portion define



30 receiving portion can support a first filter nmediumof the plurality of
fil'ter mediunms in a running configuration. The second receiving portion can
support a second filter nediumof the plurality of filter mediunms in the
runni ng configuration. In sonme enbodinments, the first receiving portion and
the second receiving portion define 5 grooves for supporting the first
filter mediumand the second filter neddumof the plurality of filter
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15 define the invention, but to provide examples to aid understanding of the inventive
concepts disclosed in this application. Other aspects, advantages, and features of the

present invention will become apparent after review of the entire application.

Brief Description of the Drawings

20 [0024] Figure 1A is a schematic illustration of a well system having screen
assemblies in a running configuration according to one embodiment of the present
invention.

[0025] Figure 1B is a schematic illustration of a well system having screen
assemblies in an operating configuration according to one embodiment of the present

25 invention.

[0026] Figure 2 is a side view of a screen assembly of Figure 1A in a running
configuration according to one embodiment of the present invention.

[0027] Figure 3 is a side view of a section of the screen assembly of Figure 2 in
a running configuration.

30 [0028] Figure 4A is a cross sectional view along line 4A-4A of a screen assembly
of Figure 1A in a running configuration according to one embodiment of the present

invention.



a running configuration. 30 [0028] Figure 4Ais a cross sectional view al ong
| i ne 4A-4A of a screen assenbly of Figure 1A in a running configuration
according to one enbodi nent of the present invention. 6 [0029] Figure 4B
is a cross sectional view along line 4B-4B of a screen assenbly of Figure
1B in an operating configuration according to one enbodi nent of the present
i nvention. [0030] Figure 5Ais a cross Gectional view along |ine 5A-5A of

t he scr 5 assenbl f. Fi urel i n,a. runni 0 tion accordi to
one entaiP%knt -oft BHEE 4Biis BuPSs sedir iy BRaS e e 4 668 et F e B
sect i ongfl Fiyi,ew™ BliRRE dpdratiRGcoRii@iratibs ebrRRg t@@ﬁ@@hwo@ﬁn@tgﬂﬁ@e bReddhtan
operating configuration according to one enbodi nent of the present
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assenbl y LR, a ru |n onfiguration cco di ng 10 one emho t, of the

o csentOPRbnt | o Hg0H Tr i Boe oL INE Aad M APRWRE g iPeRn
assendl ysdefh ? o@FP%@f“e' 18 in %omring@@émﬁghraﬁ@r%@b@w@t@@ﬂeeémagumﬂt dHfthk he
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enbodi neesenlfingesioreen 15 assenbly in a running configuration according to
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t he present invention relate to screen assenblies capable of being di sposed

in a bdP833kuch asigaraneBliBar erossfsegtional view of a screen assembly in an operating
configuration according to one embodiment of the present invention.

[0034] Figure 7A is a cross sectional view of a second embodiment of a screen
15 assembly in a running configuration according to one embodiment of the present
invention.
[0035] Figure 7B is a cross sectional view of the second embodiment of the
screen assembly of Figure 7A in an operating configuration according to one
embodiment of the present invention. |
20 [0036] Figure 8 is a side view of a rigid member capable of being included in a
screen assembly according to one embodiment of the present invention.
[0037] Figure 9 is a cross section view along line 9-9 of the rigid member of

Figure 8 according to one embodiment of the present invention.

25

Detailed Description

[0038] Certain aspects and embodiments of the present invention relate to
screen assemblies capable of being disposed in a bore, such as a wellbore, of a
subterranean formation for use In producing hydrocarbon fluids from the formation.
30 The screen assemblies may be configured to support filter mediums and reduce or
eliminate plugging by swellable material. A screen assembly according to some
embodiments includes filter mediums supported by a rigid member located exterior to

part of a base pipe. The rigid member can include openings through which the filter



subt erranean formation for use in producing hydrocarbon fluids fromthe
formation. 30 The screen assenblies may be configured to support filter
medi ums and reduce or elimnate plugging by swellable naterial. A screen
assenbly according to sone enbodinents includes filter nediunms supported by
a rigid nenber |located exterior to part of a base pipe. The rigid nenber
can incl ude openings through which the filter 7 nediuns can be in fluid
conmuni cation with n ﬁmsr di anet er.. of t e base lable materia
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f 1 uilds apenamle endrexdeadetrepuah a hmléoqajbbn@egflng rsgbLEzrarzmm f@trralatlbnz’z@ t he

assembiP0aT; | 26t o™ sBoog2 afRgs Jforh ThaaSiaE Wbl ERr s Bh% on,
Each oftybing ﬁﬁmqegz c@ﬁsmbbts&& c@Aduifor femmatigicilds t@traaélefr&hnﬁe s@bBtaitiellly
menber, swellable materi al nd filter mediunms. The
"harizontal section 18 to the surface Screen assemblies 24, 26 are positioned with the
tubing string 22 in the substantially ‘horizontal section 18. The screen assemblies 24,
20 26 are shown in a running or unextended configuration. In some embodiments, screen
assemblies 24, 26 are sand control screen assemblies that can filter particulate
materials from hydrocarbon fluids, direct the hydrocarbon fluids to an inner diameter of
the tubing string 22, and stabilize the formation 20.
[0041] Figure 1B shows the well system 10 with screen assemblies 24, 26 in an
25 operating or.a radially expanded configuration. Each of the screen assemblies 24, 26
can include a base pipe, a rigid member, swellable material, and filter mediums. The
rigid member may be a ring made from a metal, composite polymer, non-swelling
rubber compound, or the like and may be disposed exterior to part of the base pipe.
Examples of metals from which the rigid member may be made include steel, iron,
30 brass, copper, bronze, tungsten, titanium, cobalt, nickel, and a combination of these or
other types of materials. The swellable material may be a relatively high swelling

rubber or polymer and may be disposed exterior to another part of the base pipe. The



rigid nmenber may be a ring nade froma netal, conposite pol yner,
non-swel I ing rubber conpound, or the like and may be di sposed exterior to
part of the base pipe. Exanples of netals fromwhich the rigid nenber nmay
be made include steel, iron, 30 brass, copper, bronze, tungsten, titanium
cobalt, nickel, and a conbination of these or other types of materials. The
swel l able material may be a relatively &igh swelling rubber or polyner and

may be di sposed exteri.or to anather rt of. the b i pe. .The filter
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Exanpl es of activating fluid include hydrocarbon fluids, water, and
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onl y I@@@@érbma@ﬁd@qwﬁteﬁ,@r@%_ot her . [0044] Fi gures 1A and 1B show t ubi ng
string 22 with screen assenblies 24, 26. Tubing strings accordin
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divided into intervals using zonal isolation devices such as packers. Zonal
i sol at ilaterabyadiesenintgyeasd efB8e from materials that can expand upon contact
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18 of the wellbore 12. Various screen assenbly enbodi nents according to the
pr esEntmay ieiHge @ny Meneeep! ot teelsuard systeas, inndditiondptsaaen assemblies
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communication systems, and safety systems. Tubing string 22 may also be divided
into intervals using zonal isolation devices such as packers. Zonal isolation devices
may be made from materials that can expand upon contact with a fluid, such
20 hydrocarbon fluids, water, and gas.
[0045] In addition, figures 1A and 1B show screen assemblies according to
certain embodiments of the present invention in the substantially horizontal section 18
of the wellbore 12. Various screen assembly embodiments according to the present
invention, however, can be used in deviated, vertical, or multilateral wellbores.
25 Deviated wellbores may include directions different than, or in addition to, a general
horizontal or a general vertical direction. Multilateral wellbores can include a main
wellbore and one or more branch wellbores. Directional descriptions are used herein to
describe the illustrative embodiments but, like the illustrative embodiments, should not
be used to limit the present invention.
30 [0046] As stated above, certain embodiments of the present invention can be
disposed in an injection well. In an injection well, water or other fluid is injected into the
well to increase flow of hydrocarbon fluids to a nearby production well. Screen

assemblies according to certain embodiments of the present invention can be disposed



hori zontal or a general vertical direction. Miltilateral wellbores can
intlude a main wel |l bore and one or nore branch wel | bores. Directional

descriptions are used herein to describe the illustrative enbodi nents but,
like the illustrative enbodi ments, should not be used to limt the present
invention. 30 [0046] As stated above, certain enbodinents of the present
invention can be disposed in an injectdon well. In an injection wel |, mater

or other fluid is injected into the well t0| as dr ocar
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wel | to provide support during and after the fluid injection process.
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show a nore detailed view of screen assenbly 24 in a running configuration.
The scroegimasisatiti ywitht atepisngt |nn iﬂﬂﬁesfdlewlesoﬁml udesfilter geedivmngean r@wber S

50, 51, 53 Iogi)t Ci. rﬁum‘ erentjal bﬁfs ﬁ &e 52. The rtbgt'hd merrbers
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according to 20 various enbodi nents of the present invention can include any

nunér [0 48]| gi d  Figwieers andob sexamlreoresde@éﬁdaé@erﬁflscéeetz@ssamlxgaﬂde aA
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et uad Bied g irider TReGTe AerBePY b RBEE I R ol et ERSTE rom
any matRyid leniddratBoe ;af snabedtetNGrc@mferential to a base pipe 52. The rigid members
50, 51, 53 may be coupled to the base pipe. In other embodiments, a base pipe is
provided that includes one or more rigid members. Screen assemblies according to
20 various embodiments of the present invention can include any number of rigid
members. For example, screen assemblies 26 in Figures 1A and 1B include two rigid
members. In other embodiments, screen assemblies include one rigid member. Rigid
members 50, 51, 53 may be constructed from any material Capable of retaining a
general shape upon contact with fluids such as hydrocarbon fluids, gas, and water.
25 Examples of material from which rigid members 50, 51, 53 can be constructed include
metal such as steel. In some embodiments, rigid members 50, 51, 53 are rings
constructed from steel. The rigid members 50, 51, 53 may include openings that are in
fluid communication with openings in a sidewall of the base pipe 52. In some
embodiments, each of the rigid members 50, 51, 53 includes four openings and each of
30 the four openings is in fluid communication with openings in a sidewall of a base pipe.
[0049] Swellable material (not shown) can be disposed circumferential to a
second portion of the base pipe 52 and between the rigid members 50, 51, 53. Filter

mediums 58 are positioned on an exterior of the swellable material and can be



general shape upon contact with fluids such as hydrocarbon fluids, gas, and
wat er. 25 Exanples of material fromwhich rigid nenbers 50, 51, 53 can be
constructed include netal such as steel. In sone enbodi nents, rigid nenbers
50, 51, 53 are rings constructed fromsteel. The rigid nmenbers 50, 51, 53
may include openings that are in f|UId communi cation with openings in a
sidewal | of the base pipe 52. In some 18nbodi nents, each of the rigid
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menber RA$t@Nhave a substantl ally rect angul ar surface shape. In sone 15

mbodi th . f
exanpl S008Thel I oot it TRIES 3 opd he"pRHficGosr dhg: bRehd BRETRGRn "'
per f or dtdrens rigl tnﬁ@:’hbai laaw hdar\xedraoe|atﬁitentléllwreiﬁarhgulantserfat@asﬁadet eNln ngeiel s

58 for filtration and direction to an inner f|ow path of the base pi pe 52
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configuring. In sone
flow path of the base pipe 52 through openings in one or more of the rigid members 50,
51, 53. In the running configuration shown in Figures 2 and 3, the filter mediums 58 are
20 adjacent to each other. The swellable material can be configured to expand and
displace the filter mediums 58 radially during an operating configuring. In some
embodiments, the filter mediums 58 are separated by swellable material during the
operating configuration.
[0051] Filter mediums according to some embodiments of the present invention
25 may be or include a control line that can be a fiber optic cable in communication with a
sensor capable of contacting a formation. The control line can detect conditions
associated with the formation and transmit information about the conditions to the
surface for analysis. Filter mediums may also include a fiber optic disposed in
housings of the filter mediums to provide condition information in a running
30 configuration or otherwise provide information to protect the filter mediums.
[0052] Figures 4A and 4B show a cross-sectional view of part of the screen
assembly 24 from Figures 1A (running configuration) and 1B (operating configuration),

respectively. Figures 4A and 4B show a base pipe 52 that defines an internal flow path



enbodi nents, the filter nediuns 58 are separated by swell able materi al
duting the operating configuration. [0051] Filter nediuns according to sone

enbodi ments of the present invention 25 may be or include a control |ine
that can be a fiber optic cable in comunication with a sensor capabl e of
contacting a formation. The control |ine can detect conditions associated

with the formation and transmt i nformdtli on about the conditions to the
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the exterior of the swellable material 56 and the filter medi uns 58A-H.

filter fitedinediusB A dheabdcdhbnoded to tmaéowweilmg bi ng»neﬁweimg mehahgnd

mat er i nd t nan- swel be bonde o the
et | ane Tt g 86 rotaueiiia, aBRAT 8T be' AhARLET 15 AR eR: RRNE) %60! o
in prevedd by sheliayeb awrﬁswélﬁng%gférﬁél M@y féé’é&tdﬁffgz%(z‘@nt‘iﬁ“ge tﬁé'z&ﬁélldﬁ@“ urs
58A- H upon expansion. [0054] The swellable material 56 can expand upon
contBctmaierial 36 froom daatagmgg thd filtedt reediudisspdAdtupdre ekpangonmedi uns 58A-H to
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parti cul ad %n@l%i%bla%lesthfer e hdungas BeA-Hl 1§ €snrd adidrltiohhds at an internal
diameter of a wellbore 68. In some embodiments, the filter mediums 58A-H are
filtration tubes that can filter particulate materials from hydrocarbon fluids and direct the
20 hydrocarbon fluids to openings in the base pipe 52. The filter mediums 58A-H
illustrated each include a housing 60 for filter material 62. The filter material 62 can
include a filtration opening 64 through which hydrocarbon fluid can be directed to an
opening in the base pipe 52. The housing 60 may be made of any suitable material
and may be partially perforated to allow hydrocarbon fluids to enter the housing 60.
25 The filter material 62 may be any suitable material, such as a fine mesh, that can filter
particulate materials from hydrocarbon fluid. _
[0055] The filter mediums 58A-H have a kidney-shaped cross-sectional shape.
The kidney-shaped cross-section may assist in attaching the filter mediums 58A-H to
the swellable material 56 and may result in more surface area of the filter mediums
30 58A-H, as compared to filter mediums having a different cross-sectional shape,
contacting the wellbore 68 upon expansion of the swellable material 56. Filter mediums
according to other embodiments of the present invention, however, may have any type

of cross-sectional shape. Examples of these types of cross-sectional shapes include



20 hydrocarbon fluids to openings in the base pipe 52. The filter nmedi uns
58A-H illustrated each include a housing 60 for filter material 62. The
filter material 62 can include a filtration opening 64 through which
hydr ocarbon fluid can be directed to an opening in the base pipe 52. The
housi ng 60 may be made of any suitable material and may be partially
perforated to all ow hydrocarbon fluids o enter the housing 60. 25 The
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[0057] Expansion of the swellable material 56 can displace the filter mediums
20 58A-H to contact the formation 66 at wellbore 68. The thickness of the swellable
material 56 can be optimized based on the diameter of the screen assembly 24 and the
diameter of the wellbore 68 to maximize contact area of the filter mediums 58A-H with
the wellbore 68 upon expansion. In some embodiments, part of the swellable material
56 expands between the filter mediums 58A-H and contacts the formation 66 at
25 wellbore 68 between the filter mediums 58A-H to conform to non-uniform wellbore
diameters. The swelled screen assembly 24 can reduce or eliminate annular flow of
hydrocarbon and other fluids, provide multiple flow paths for filtered hydrocarbon fluids,
and provide stabilization to the wellbore 68. For example, the swelled screen assembly
24 can support the formation 66 to prevent formation collapse. In some embodiments,
30 the swelled screen assembly 24 can provide an amount of collapse support within a
range of 500 psi to 2000 psi (3.4 MPa to 14 MPa).
[0058] Rigid members that support filter mediums according to certain

embodiments of the present invention can include pistons disposed in openings of the



fluid. [0057] Expansion of the swellable material 56 can displace the filter
medi uns 20 58A-H to contact the formation 66 at wel |l bore 68. The thickness
of the swellable material 56 can be optim zed based on the dianeter of the
screen assenbly 24 and the diameter of the wellbore 68 to maxi m ze cont act
area of the filter nmediuns 58A-H with the wellbore 68 upon expansion. In
sone enbodi ments, part of the swellabl d3material 56 expands between the
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72 t hatsugpertianyf hwndeconfiterireadiupis. Wi th the openings 70 of the base pipe
52. Pistons 74 are disposed in the ogeni ngs 72 and can be coupled to filter
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[0060] Pistons 74 may each include a telescoping portion 78 that extends
radially from the openings 72, as shown in Figure 5B, when the swellable material 56
20 expands to displace the filter mediums 58A, 58C, 58E, 58G to contact the wellbore 68
at the formation 66. In some embodiments, grooves 80 in the rigid members 50
circumferential to the pistons 74 can receive O-rings and/or safety catch rings. The O-
rings may provide a seal to prevent fluids from traveling between the pistons 74 and the
rigid member 50. The safety catch rings may prevent the pistons 74 from exiting the
25 openings 72, such as when the swellable material 56 expands.
[0061] Figures 5A and 5B show four filter mediums 58A, 58C, 58E, 58G coupled
to four pistons 74. Rigid member 51 from Figures 2 and 3 can include a similar cross-
sectional arrangement of the other four filter mediums 58B, 58D, 58F, 58H shown in
figures 4A and 4B. Rigid member 51 can be located a selected longitudinal distance
30 from the cross-section shown in figures 5A and 5B. Rigid member 51 may be rotated
forty-five degrees relative to rigid member 50 to allow filter mediums 58A-H to be

positioned adjacent to each other.



I n sone enbodi nents, the Ilow swelling or non-swelling material 76 is a | ow
swelling or non-swelling rubber. [0060] Pistons 74 may each include a

tel escoping portion 78 that extends radially fromthe openings 72, as shown
in Figure 5B, when the swellable material 56 20 expands to displace the
filter mediunms 58A, 58C, 58E, 58G to contact the well bore 68 at the
formation 66. In sonme enbodinments, grodd¢es 80 in the rigid nenbers 50
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through openings 72 in the rigid member 50. The filter mediums 58A, 58E are

supported by the rigid member 50 in the running configuration. In each of the openings
72, a piston 74 is disposed. The pistons 74 allow for fluid communication between the
20 filter mediums 58A, 58E and base pipe openings 70.
[0065] Swellable material 56 is disposed exterior to a second portion of the base
pipe 52 and longitudinally adjacent to the rigid member 50. The swellable material 56
is positioned between the base pipe 52 and part of each of the filter mediums 58A,
58E. The swellable material 56 can retain an initial size during a running configuration
25 and can expand upon contact with an activating fluid in an operating configuration. The
swellable material 56 can displace the filter mediums 58A, 58E to contact the wellbore
68 when the swellable material 56 expands in the operating configuration.
[0066] The filter mediums 58A, 58E each include a housing 60 for filter material
62. The housing 60 includes perforations 59 through which hydrocarbon fluids
30 produced by the formation 66 can flow to the filter material 62. The filter material 62
can filter particulate materials from the hydrocarbo‘n fluids and direct the filtered
hydrocarbon fluids through a filtration opening 64 to the flow path 54 through the base

pipe openings 70 and rigid member openings 72.




15 [0064] The base pipe 52 includes openings 70 in a sidewall portion of the
base pipe 52. The openings 70 are in fluid conmunication with filter

medi ums 58A, 58E through openings 72 in the rigid nmenber 50. The filter

medi ums 58A, 58E are supported by the rigid nmenber 50 in the running
configuration. In each of the openings 72, a piston 74 is disposed. The
pistons 74 allow for fluid comunicati R between the 20 filter nediuns 58A,
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A second rigid member 208 is disposed exterior to a second circumferential portion of
the base pipe 202. Swellable material 210 is disposed exterior to a third circumferential
20 portion of the base pipe 202 between the first circumferential portion and the second
circumferential portion. Second swellable material 212 may also be disposed exterior
to a fourth circumferential portion of the base pipe 202 and longitudinally adjacent to
the second rigid member 208.
[0070] A filter medium 214 is disposed exterior to the swellable material 210 and
25 of part of the first and second rigid members 206, 208. The filter medium 214 can be in
fluid communication with the internal flow path 203 through two base pipe openings
204 and openings 216 in each of the first rigid member 206 and the second rigid
member 208. The filter medium 214 includes a housing 218 with selected perforations
220 that allow hydrocarbon fluid to flow to a filter media 222 disposed within the
30 housing 218. The filter media 222 can filter particulate materials from hydrocarbon fluid
and direct the filtered hydrocarbon fluid to one or both openings 216 in the first and

second rigid members 206, 208.



menbers in a running configuration and an operating configuration,
respectively. [0069] The screen assenbly 200 includes a base pipe 202 that
has openings 15 204 in a sidewall portion of the base pi pe 202. The base
pi pe 202 can define an internal flow path 203 for hydrocarbon fl uids
produced by a formation 205. A first rigid menber 206 is di sposed exterior
to a first circunferenti al portion of ﬂ@e base pipe 202. A second rigid
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filter medium 220 nay be constructed simlar to the filter medium 214 and
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filter im@eHaiModdPath 203. The second piston 228 may perform similarly for the second
filter medium 220 during the operating configuration.
[0074) Figures 7A and 7B illustrate rigid members located proximate to ends of
20 filter mediums. In other embodiments, rigid members are located proximate to other \
portions of filter mediums. For example, a rigid member can support a filter medium |
proximate to a middle of the filter medium during a running configuration and include
openings through which hydrocarbon fluid can flow from the filter medium to an internal
flow path of a base pipe.
25 [0075] Rigid members according to various embodiments of the present
invention can be constructed using a variety of designs. Figure 8 is a side view of one
embodiment of the rigid member 50 from Figures 6A-6B. The rigid member 50 is a ring
that can be located exterior to a portion of a base pipe. The rigid member 50 includes a
sloped portion 302, an intervening portion 304, and a filter medium support portion 306.
30 The sloped portion 302 has a sloping shape to  prevent damage to the remaining
portions of the rigid member 50 during installation of the rigid member 50 in a bore.
The intervening portion 304 may connect the sloped portion 302 and the filter medium

support portion 306 and provide stability to the rigid member 50 to reduce or prevent



and second filter nmedium 220 to contact wth the formation 205. Exanpl es of
the activating fluid include hydrocarbon fluid, water, and gas. The

tel escopi ng portion 226 of pistons 224 can extend radially from openings
216 to provide support to the filter 15 medium 214 during the operating
configuration and provide a conduit through which hydrocarbon fluid can
flowfromthe filter nmedia 222 through B@enings 216 to the internal flow
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The opebi agssBANCF igane 9 as defined by grooves in filter medium support portion 306. A
filter medium can be positioned over 310A and coupled to a piston disposed in opening
310A. Similarly, each of openings 310B-D can be associated with a respective filter

20 medium.

[0078] The rigid member 50 may be made from a metal, composite polymer,
non-swelling rubber, or the like. Examples of metals from which the rigid member 50
may be made include steel, iron, brass, copper, bronze, tungsten, titanium, cobalt,
nickel, and a combination of these or other types of materials.

25 [0079] Screen assemblies according to some embodiments of the present
invention can include multiple rigid members. For example, rigid member 50 can be
located exterior to a first portion of a base pipe and a second rigid member can be
located exterior to a second portion of the base pipe. Filter mediums can be located
between the two rigid members. In some embodiments, rigid member 50 can support

30 four filter mediums and the second rigid member can support four different filter
mediums. Figure 2 shows an example of a similar arrangement. The second rigid
member can be rotated, for example by forty-five degrees relative to the rigid member

50, to align a receiving portion of the rigid member 50 that with a non-receiving portion



10 provide fluid communication to an internal flow path of a base pipe and
can receive a piston for supporting the filter nmediuns during the running
configuration and an operating configuration. [0077] The receiving portions
308A-C can be staggered to support overlap of filter nediunms and to define
grooves. For exanple, Figure 8 shows one receiving 15 portion 308B having a
different length than the other receivilBg portions 308A, 308C. Figure 9 is a
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elastic polymer. Examples of elastic polymers include ethylene propylene diene
monomer (EPDM) rubber, styrene butadiene, natural rubber, ethylene propylene
monomer rubber, ethylene vinyl acetate rubber, hydrogenized acrylonitrile butadiene

20 rubber, acylonitrile butadiene rubber, isoprene rubber, chloroprene rubber and
polynorbornene. The swellable material may also include other materials dissolved in,
or in mechanical mixture, with the other materials that form the swellable material.
Examples of other materials include fibers of cellulose, polyvinyl chloride, methyl
methacrylate, acrylonitrile, ethylacetate, or other polymers.

25 [0082] In some embodiments, the swellable material is configured to expand
upon contact with an activating fluid that is water. For example, the swellable material
may be a water-swellable polymer such as a water-swellable elastomer or water-
swellable rubber. More specifically, the swellable material may be a water-swellable
hydrophobic polymer or water-swellable hydrophobic copolymer such as a water-

30 swellable hydrophobic porous copolymer. Other polymers that can be used to form the
swellable material include hydrophilic monomers and hydrophobically modified
hydrophilic monomers. Examples of suitable hydrophilic monomers include acrylamide,

2-acrylamido-2methyl propane sulfonic acid, N,N-dimethylacrylamide, vinyl pyrrolidone,




swel lable material may be a polyner that is capable of swelling to a size
that is nultiple tines its initial size upon contact with an activating
fluid that stinmulates the material to 10 expand. In sone enbodi nents, the
swel l abl e material swells upon contact with an activating fluid that is a
hydr ocarbon fluid or a gas. The hydrocarbon fluid is absorbed by the
swel | abl e materi al and the absorption cd&uses the volume of the swellable
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mat er i Y- be made froman el astic pol ynmer. Exanples of elastic polymers

ol udeygBlly| ene R OBYLEN Sy dhenEon TABAPERRON LiRRc HiiEREDURAdbEne

nat ur al oner ru | ene Vi nyI acerate

rubbeg , utlﬂbtédO@@l@bé&iihn@erv)/tmﬁert‘taml@1b®ﬂ1|mhrﬂme E2@nTpldxb of hy@cmﬂcm‘natlllylrhedlﬂed
but adi ene rubber, isoprene rubber, c Ioroprene rubber and polynorbornene
The smeﬂ‘YCHBP@"'ﬁd'f‘@F‘?@lerW léqi%@”iqu%ﬂéte@t reefY! raeacaylateg sdol \asdylpmides,  or

in WECh?im/I(é@éetﬂ%&glléhﬁd Wfﬁetré]eall%}lhr%ﬁl ggl ?orrnhQBoutoﬁn?o PBPﬁf"@bl %%})yw !

mat er i materials 1 nclu I bers of cel 0SE€:

chl ori detormst hyblkymet H&ﬁéN‘iy&drﬂmoawméthyi t rrﬂ@ha@ylayda aceimctreie or and heralkyl
polymers. 25 [0082] In sonme enbodi men | e mat er

conf i gudige @ﬂamam%@dmg@@pg&@hﬂpgqqiea(,\‘vf@ég Itk)%ltaI”W(ﬁ raqialg héﬁ@tfr?@ A .
For £y %bohr?Z wel b bt O%gtaﬂ{})l @ikm?fﬁ?}’anls?r%o tp%p;ﬁ@@e’tﬁ:?&k%@%%ﬁw@éfm

a wat er -swe e el as abI
SIOECI f i glayll gimetingaswedniak Brdmtraeﬂhabryrtmyndaaeclaomaé emdsaklI @hie&hylbyuln@mhnbi c
pol ymer or water-swel| able dro ﬁtf‘r mer such as a wate
swel | abﬂ’ré’pMWtBBﬁ'aﬂB?rB'dﬁop@lﬁe &\MB al a URSoNg YR MO @Qouéé‘ntqa@bagba%o
formt hgab L gi)e mat eri al incl ude hydr ophi | i ¢ nmononers and
hydr ophobi'ca di fied hydrophilic nmononmers. Exanples of suitable
hydr ophji0loBd] nononRolymers suiteblecinydvestiabés ma2erdal raccandidg @ cetthil empbogdmmnents
sul foni c

i meChy VAP RERYIS ey R ke ba%??»meﬁér%pa@%%&ﬁ%‘a{%mﬁ%mww e
e S e g amanss e anlbacrdan e, LG
hydr ophpdlymenpatiorerreaction bman be formed in various ways, an example of Wthh is
described in U.S. Patent No. 6,476,169, which is incorporated herein by reference.
These polymers may have estimated molecular weights in the range from about
20 100,000 to about 10,000,000, with a preferred range of 250,000 to about 3,000,000.
These polymers may also have mole ratios of the hydrophilic monomer(s) to the
hydrophobically modified hydrophilic monomer(s) in the range of from about 99.98:0.02
to about 90:10.
[0085] In some embodiments, the swellable material may be made from a salt
25 polymer such as polyacrylamide or modified crosslinked poly(meth)acrylate that tends
to attract water from salt water through osmosis. For example, when water that flows
from an area of low salt concentration (the formation water) to an area of high salt
concentration (a salt polymer), across a semi-permeable membrane (an interface
between the salt polymer and production fluids), the salt polymer allows water
30 molecules to pass, but prevents passage of dissolved salts.
[0086] The foregoing description of the embodiments, including illustrated
embodiments, of the invention has been presented only for the purpose of illustration

and description and is not intended to be exhaustive or to limit the invention to the




5 utilized in accordance with certain enbodi nents. Exanpl es of
hydophobi cal |y nodi fied hydrophilic nmononers include al kyl acryl ates, alkyl
nmet hacryl ates, al kyl acrylam des, al kyl methacrylam des (where al kyl

radi cal s have from about 4 to about 22 carbon atons), alkyl

di met hyl ammoni unet hyl net hacryl ate chloride and al kyl di met hyl ammoni unet hyl
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fromabout 4 to about 22 carbon atons). [0084] Polyners suitable in
swel l abl e material according to certain enbodinments 15 can be prepared by
pol ymeri zing any one or nore of the hydrophilic nononmers with any one or
nore of the hydrophobically nodified hydrophilic nononers. The

pol yn®ri zation reaction can be forned in various ways, -an exanple of which
is described in U S Patent No. 6,476,169, which is incorporated herein by
reference. These polyners nmay have estinmated nol ecul ar weights in the range
from about 20 100,000 to about 10,000,000, with a preferred range of 250, 000
to about 3,000,000. These polyners may al so have nole ratios of the

hydr ophi |l i ¢ nmononmer(s) to the hydrophobically nodified hydrophilic
nmonomner (s) in the range of from about 99.98:0.02 to about 90:10. [0085] In
sone enbodi nents, the swellable material may be made froma salt 25 pol yner
such as pol yacrylam de or nodified crosslinked poly(neth)acrylate that tends
to attract water fromsalt water through osnosis, For exanple, when water
that flows froman area of |ow salt concentration (the formation water) to
an area of high salt concentration (a salt polyner), across a

sem - perneabl e nenbrane (an interface between the salt polynmer and
production fluids), the salt polyner allows water 30 nol ecules to pass, but
prevents passage of dissolved salts. [0086] The foregoing description of the

enbodi nments, including illustrated enbodinents, of the invention has been
presented only for the purpose of illustration and description and is not
i ntended to be exhaustive or to limt the invention to the 20 precise forns
di scl osed. Nunerous nodifications, adaptations, and uses thereof wll be

apparent to those skilled in the art w thout departing fromthe scope of
this invention.



521 CLAIM5S 1. A screen assenbly capable of being disposed in a bore, the
screen assenbly conprising: a base pipe conprising a sidewall portion
havi ng an opening therein; a rigid 5 nenber disposed exterior to a first
portion of the base pipe, the rigid menber conprising an opening in fluid
conmuni cation with the opening of the base pipe; a swellable materi al

di sposed exterior to a second portion &' the base pipe; and a filter nedium
at Ieas& ally disposed exterior to the swellable material, the filter
nedlun1—4é§M¢§i n fluid comunication with the opening of the rigid nmenber,
wherein, in 10 response to contact with an activating fluid, the swellable
material is capable of expanding and displacing at |east part of the filter
medi um fowar 8 $creem faseemsry cReabler & beipg B@?ﬂé’gw AsERLIE seE@ENdRSEE DRy

a0 3 AT oSO L gt RGANERR i b, RSPy by

t el esgopiehtbad?OlishoBed otibAdr tte hhfrstipdreion nedithen bade pigell ahd yridie! esesidrng
portion being capable of extending fromthe opening of the rigid nenber when
the swedmMABSIBInaN EPDEAINGE KAk comhwr@panthrhévm thee praBiMoUR i@e oaganvipeof

base i BRota HIACPRLASPEBEH S5hdtToso SePand Roffbrd B FiBasp i aidn s

or 2, frWeUhﬁﬁ aqo@@gtlp?e\rﬂgu;adrgpbgéuajxtemttwae dvingl|aloild hﬁteﬂ@ldlth@mﬁ@dn’(dmml gid
menber, the material conprising at |east one of a non- swel | i ng nedia or a

| ow|L swebeingginmdldich Cémmun@aﬁﬁn ewithl teeioRgNEWHh &0 | Beofigidrraembierg V@qrelﬁpdn% Iy
cocol @i 1 EpHse G So4tetf IRL 4T RRUtE TP S efopie Tnhere 98T PP IET™ Y

assenbl gx@armt !aﬁ@ dﬁ |&acivg it a;rmlpaq dﬂtlae filtemimedin td.sdvaroaatsuwat:e o thd bod. is
at | east one 0 rocarbon fluid, water, or a gas. 30 6. A screen

assenbly capable of belng di sposed in a bore the screen assenbly

conprishng: A Hase, Bé?&nﬁ@%do%uﬂg &%emhhpe%éﬁqu .mgv%{mstanpd ékE@QedtK of

openi ngs" therein; osed exterror ion of

t he baS’ﬂhepbp@mngh@f t‘negrlgld resThiesr eadpfoumletg ta théuwde to}peofwhl@@’n nigs ,pistanh
openi ng of the plurality of openings of 22 th é]ld nmenber being in fluid
comifi eAPaseet ilessospenPagions catides te the |f~Jt9r aredigpethagadaly talesspriagal |

por ti ony o BoRVEdihg U abH & AeMifgIRGH R §5dhg I AeSAGIAhember when the

swellable material expands, wherein the filter medium is capable of filtering fluids and

directing the fluids to an internal flow path of the base pipe through the piston.

20 3. A screen assembly according to claim 1 or 2, further comprising a material
between the filter medium and the rigid member, the material comprising at least one of
a non-swelling media or a low-swelling media and the material being capable of

providing a temporary seal between the filter medium and the rigid member.
25 4. A screen assembly according to claim 3, wherein the material comprises rubber.

5. A screen assembly according to any preceding claim, wherein the activating fluid

is at least one of a hydrocarbon fluid, water, or a gas.

30 6. A screen assembly capable of being disposed in a bore, the screen assembly
comprising: a base pipe comprising a sidewall portion having a plurality of openings
therein; a rigid member disposed exterior to a first portion of the base pipe, the rigid

member comprising a plurality of openings, each opening of the plurality of openings of



portion of the base pipe; and a plurality of filter nmediuns at |east
partially disposed exterior to the swellable naterial, each of the
plurality of filter nmediuns being in fluid 5 communication with at |east one
of the plurality of openings of the rigid nmenber, wherein, in response to
contact with an activating fluid, the swellable material is capable of
expandi ng and di spl aci ng at Ieast part28f each of the plurality of filter

di d f t
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t el escompergngmoiof |tbe1 S|ddfwalblportajn tay wfellpblset ovaserirdi digp exrg eetdrion tbhze seasnd
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mat er| expands screen asse ccor ing to claim®6 or
t he aﬁ:taoramlung:al’ubm with satateast earst obrtee oplueality dif ooperbogs fdfuihe, rigat erember, a

gas. screen assenbl ing, to cI .qr .8, wherein each filter
To um WREED heSHIaTg 1 - aorach Milr Sneenbmbnaadul dhesShelie o Shibe o
at | east, Se‘r?%QJf e %yanoela iciflg AVRhst daft bF'e%oh%f e %E@@ %rfiféfléé

screen a 'y accor g to any of clains 6t elnt

menber rmedanms tcgvartlaatsmr&ﬁacaioﬁt@asnorene of : a netal; a corrp05| te polymer; or a
non-swel ling 25 rubber conmpound. 11. A screen asserrbly capabl e of being

di sposed in a bore, the screen assenbly conprising: a base pipe conprising

a Siﬂf""?" PRISbHdh Q@é’érﬂ@lyaacfchcﬁﬁ%% l-:'fa%'é Bfur% r&ﬂﬁﬁhéﬁﬂ% é'bth%h ﬁﬂ&go At a

plurality of openings t el n I'rst ura en|ngs
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second ortion of the base t i d _nmenber, di sppsed ior to
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eachgf the plurality of filter nmediuns being in fluid comunication vm'th at
| east® one opening of the first plurality of openings or the second
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fluid, theswella e material 1s pabl e of
least one of a hydrocarbon fluid, water, or a gas.

9. A screen assembly according to claim 6, 7 or 8, wherein each filter medium of
20 the plurality of filter mediums has a cross-sectional shape of at least one of: a kidney

shape; an oval; a circle; or a rectangle.

10. A screen assembly according to any one of claims 6 to 9, wherein the rigid
member is a ring that is at least one of: a metal, a composite polymer; or a non-swelling

25 rubber compound.

11. A screen assembly capable of being disposed in a bore, the screen assembly
comprising: a base pipe comprising a sidewall portion having a first plurality of
openings and a second plurality of openings therein, the first plurality of openings being
30 at a first portion of the base pipe, the second plurality of openings being at a second
portion of the base pipe; a first rigid member disposed exterior to the first portion of the
base pipe; a second rigid member disposed exterior to the second portion of the base

pipe; a swellable material disposed exterior to a third portion of the base pipe; and a




5 expandi ng and di splacing at |east part of each of the plurality of filter
medi uns toward a surface of the bore. 12. A screen assenbly according to
claim11l, wherein the third portion of the base pipe is |ocated between the
first portion of the base pipe and the second portion of the 10 base pi pe.
13. A screen assenbly according to claim11l or 12, wherein each of the
plurality of filter mediums is in fl ukd communication with at |east one

[ f.th t pl I f t .
openi nadTevogHdr e B Bhidas? e aF PRy P e ol SR g P
rigid reehest B BluPAIMY dfiflittr Ghe DAY n@m%qh filhe ceeondidatiohdvitedhesast dife A
screen assenble/maccordl ng to claim1l1l 2 or 13, wherein each of the first

rigid opentnerobihe firakplsedtnef opghingarwitiee S@@@m ipssality afi apaningss avharaig, in
portlonfor supportin first filter mof plurality of filte
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suppgr téxaanaungea—‘rfmausblddr? atmedsupalbf Ehen @r tHeabiukMitPof fmémred.uméitmdw the
runni ng configuration . screen assenbly according to claim 14, wherein

the fi rsswrfacecéthve hgreporti on and the second receiving portion define grooves
for supporting the first filter mediumand 25 the second filter nedi um of
the plurality of filter nmediuns in the running configuration.

12. A screen assembly according to claim 11, wherein the third portion of the base
pipe is located between the first portion of the base pipe and the second portion of the

10 base pipe.

13. A screen assembly according to ciaim 11 or 12, wherein each of the plurality of
filter mediums is in fluid communication with at least one opening of the first plurality of
openings or the second plurality of openings through at least one of a plurality of

15 openings of the first rigid member or a plurality of openings of the second rigid member.

14. A screen assembly according to claim 11, 12 or 13, wherein each of the first rigid
member and the second rigid member comprise: a first receiving portion for supporting
a first filter medium of the plurality of filter mediums in a running configuration; and a
20 second receiving portion for supporting a second filter medium of the plurality of filter

mediums in the running configuration.

15. A screen assembly according to claim 14, wherein the first receiving portion and
the second receiving portion define grooves for supporting the first filter medium and

25 the second filter medium of the plurality of filter mediums in the running configuration.





