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1 SWELLABLE SCREEN ASSEMBLY Technical Field of the Invention
[0001] The present invention relates generally to control screens for 5
subterranean fluid production and, more particularly (although not
necessarily exclusively), to a swellable screen assembly having support
material for a tube. Background [0002] Hydrocarbons can be produced
through a wellbore traversing ) & 10 subterranean formation. In some
cases, the formationaMay e Plesn3biiatel el ednsolidated.
Particulate materials, such as sand from these types of formations may
be produced together with the hydrocarbons Productlon of particulate
materials presents num&g 23 problems include

[OOOHart'CU|atﬂ1énakﬁ€§l§1@e'ﬂﬁ/9mi@#e¢e4’ét@§ Sggﬁéﬁalﬁﬂuwg @srgelvescreens for
wear to components within a 15 production assembly, partially or fully

SUDLRIKRRAY allsHEdURIRSHIFHRR aRthd BRRISnPTHAMMRY 0 @IERIEIAN NOt  necessarily
excludRraNbliea Rvenharsiser aatoRaERPRIIHAIRG BIRSBsTiPRaRSREMN|iSube.

[0003] Expandable sand control screens can be used to provide stability

to a formation to prevent or reduce collapses and filter particulate

materials from 20 hydrocarbon figiglgcdrgnagdable sand control screens
can include a swellable material, such as a high-swelling rubber, and a

[000%iter devid¥BAGREPERR GBS tRE SREIEIFE M AMAUEFTHE sWellkgre traversing a

subtenaiesiah CRitrhatleaatethpedriiBate tee pradutsiendatstvalanhe Wietbnsolidated or
actlvated %g’it fluid, expand to displace the filter device to the wellbore.

ethecpRsOlIfARE: caf RIUCIHR e ALRIAS 115G FhicRMa bR b biese types of
forméltlrthﬂﬂf-s ey he fronaten iy eaibaneceivadanstdiissied inioduetRuiParticulate

e. This type of expandable sand control screen can be effective in
et e

BRI SBbilin DO i SR BISTSatRsIde particulate

mateh@l&ﬂ)’@hdhﬁ@d%ﬁﬂz@& matetiraraycexpang aniasive prrerationmpbaents within a
contacting the ctlvatln fluid. ? %?rg into the perforations ma resul )
prodyctng ymét@r b{ar‘?ta % %fg'é‘r%lfpﬁfé’&ttﬁt% BugbfatioARd causing

dama(ée?thprtﬂtﬁfcdamlcgsﬁHﬁﬂmp@yfqgn@pgm@mm@u%mw%%f the production
asse Bﬁﬂ rocarbon fluids from flowing to an internal flow path of the production

SR rework of the control screen assembly may be required to
[0003]lleviate Ehe ahiding sRewaietesIssstdgiantiah tisee @t to provide stability to a

formation to prevent or reduce collapses and filter particulate materials from

hydrocarbon fluids. Expandable sand control screens can include a swellable material,
such as a high-swelling rubber, and a filter device on the exterior of the swellable
material. The swellable material can be located proximate the production interval and,
when activated by a fluid, expand to displace the filter device to the wellbore. The filter
device can include perforations through which hydrocarbon fluids from the formation
can be received and directed into a production pipe. This type of expandable sand
control screen can be effective in filtering and providing formation stability.

[0004] In some applications, however, the swellable material may expand into
the perforations after contacting the activating fluid. Expanding into the perforations
may result in the swellable material partially or completely plugging the perforations of
the filter device. Plugged perforations can reduce or prevent hydrocarbon fluids from
flowing to an internal flow path of the production 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
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money because they require suspension of hydrocarbon production for a

measurable 2 amount of time and require duplication of work in locating

the control screen assembly in the wellbore. [0005] Therefore, screen

assemblies that can provide radial support to formations and reduce or

eliminate plugging are desirable. Methgds of manufacturing 5 screen

assemblies that can reduce or eliminate plqg%ing are also desirable.
amo‘ﬁlﬁrﬁfﬁw mé?%éf?awghﬂ?@%@hﬁ%hﬁb 9?@§Qﬁt‘ih9é%ﬁmfpb@ree” assembly
in thedikRpisskdo screen assemblies that can receive hydrocarbon fluids from a

hydrocarbon-bearing 10 subterranean formation and reduce or eliminate

[000jugging TReMiElfy oPERPthaffgeMilgigltah redlicd i dlifina@deeypport to

forma@bAd %\N@fkeém@eséf@ﬂrﬁﬁé@*&%@iﬁg?l)ér@@Hgﬁa%té'.b%tﬁ@d@@rpﬁfénufacturing
material exterior to swellable material. The tube can be corgrla\gred to

screqRasveRPHPSCAMTRUIBLUFSH IR TIRALRIBH SERGsBfshBIS riZReHalian

prevent or reduce plugging of the tube by the swellable material when the
swellable 15 material expands. Certain screen assemblies can also
provide stability to a subterraneartd#H3¥#dh. [0007] In one aspect, a

[0006icreen aswgtaMy Sapddrmeinieing dRpqseddnt POEhtoPrardereti®d to screen

screen assembly can include a swellable material, a tube, and a support

assepaligsal e SABIaHETHERerYTQACHOTpHFextEtBr 8 a BYd@pRsRON-bearing
subtetfgnbitie famddde dispaser exteiosimthaswsligindgnatRédudiRg or eliminating

support material can be disposed between the swellable material and the

Plugg{Ng CRTTEFYIEL ?6 EYMINAIR PSS dOfivatiR)VAld, thBSGElRBTk AssRinblies may
includiecarable s @@a0g s amA@isalasiner el Iensinariioktheatels tomasdiabe can be

surface of the bore. The swellable material can expand mgre than the

configyiaabiPriatend YRIS5ERENd'HESHADAIRG RIS To0bEEIFHRPt material can

preveinlpdisiRide thriggpRP BBt tEhds By aneswedirdltithateaMPREACGhe swellable
mate[y%?gg In one embodiment, the support material is a nop-swelling rubber

tSat canGtith SRR SRSPONIGS FRNs\ARALR AYHE stability to a
subteaxpaess fE/MERidn. one embodiment, the swellable material includes a

[Ooogggxg.alr}]dotﬂg Eslljsbp(:"ec?t’,O aaggrteheenSgggeorﬁbq;/aé%%%lb?éeo?Igg%sgegig]p%hs%d in a bore is
provided. The screen assembly can include a swellable material, a tube, and a support
material. The swellable material can be disposed exterior to a base pipe. The tube can
be disposed exterior to the swellable material. The support material can be disposed
between the swellable material and the tube. In response to contact with an activating
fluid, the swellable material is capable of expanding and displacing at least part of the
tube toward a surface of the bore. The swellable material can expand more than the

support material in response to the activating fluid.

[0008] In one embodiment, the support material is a low-swelling rubber
compound.
[0009] In one embodiment, the support material is a non-swelling rubber

compound that can retain an initial shape when the swellable material expands.

[0010] In one embodiment, the swellable material includes a groove and the tube
and the support material are disposed in the groove.

[0011] In one embodiment, the tube is a filtration tube that includes a filter media

for filtering particulate materials from hydrocarbon fluids.
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[0011] In one embodiment, the tube is a filtration tube that includes a filter

media for filtering particulate materials from hydrocarbon fluids. 3 [0012]

In one embodiment, the tube includes perforations. The support material

can isolate at least part of the perforations from the swellable material.

[0013] In one embodiment, the supporgmaterial is hydrogenated nitrile

butadiene rubber (&)NBR). 5[0014] In one aspect, a screen assembly that .
[001%an pe dlSpeRe®i Hinerd. givid %.”‘I‘F{H%%?éé?ff%%ﬁﬂﬁy ihBRI§EBREIt material
can i§b9{8{@|9|ﬁé‘&§f%i§% &W@pé‘ﬁgr&tmﬁmﬁ@%blﬂﬂﬁémﬁﬂé‘f%. material

is disposed exterior to a base pipe. The tube includes perforations and is )
[0013isposed 'é%?i@r’?@@ﬁ'@%%@lIafk)ﬁeSH%R@ﬁdFﬁfrﬁé'%Uﬁﬂaf@Eﬁaﬁélﬁ?% nitrile butadiene
rubbéligppeeretween the swellable material and the tube. The support

material can 10 isolate at least part of th%ﬁerforations from the swellable

(0014} aterial Th PREHGRREEH GoSEIELRIASITRONY AR aD, Bt diReRasRk: in a bore is

provifitdjeriaheagcexpassanmbigninaa dideasineReié theatabaItovaige and a support
surface of the bore. [0015] In one aspect, a method of manufacturing a

] | [N on g .
matedgle clhessWrh edpatreidkiHeIRg e H LR B G O3S PRI d MnR/be includes
perfora@ib1es i dnanuEyduanGinelisiet ePSFEIRIIRO LRI MRMRSport material is

exterior to a base pipe. Support material is positioned between the castin

dispsRsBERARAN D BLSHE BEI A MR PAALRRI WSos e (P URRRReRaterial can

isolaf@eagupRstt paatesfaln g Erp RakshBiR M hbSwolleiie [BaiRlialieRN In response to
expand in response to an activating fluid. The swellable material is

contgglpihsan AN JrdvdnR SHGlRRIGRAEHRY FRIMBRANANE difRiBre at least

part cRatertabareodispeseeufacecastiigypasmber 20 is removed from the
mmﬁroove. A tube isgoositioned in the groove. [0016] In one embodiment, a

aming MeRTePRPBESif K RERPLMBNHR B G ECHRRD ARtRYLlY capable of

beingneispesisiPasitivnedrexterigirévideobasa i ensticod PbIgrigh Fasiingng  includes
. member to the framing member. In one embodjment, the tube is a filjration

POSIOMRI-BrivARLRY DRTRGhENE LA p@ Weﬂ??&paﬁmé’{é MaieFigls's Positioned
betw&@mthydeestirpinambeida P 1 Hese pipstrapve\aspasls amsterial is positioned

o L e A T o SR R i e

respdhselaseshiadtizdpgliationT kEhavasigetmadvianisgescanddeatifesoh groove in
Whicﬁht%e casting member and the support material are disposed. The casting member
is removed from the groove. A tube is positioned in the groove.

[0016] In one embodiment, a framing member is positioned exterior to the base
pipe. The casting member is positioned exterior to the base pipe by coupling the
casting member to the framing member. In one embodiment, the tube is a filtration tube
comprising a filter media capable of filtering particulate materials from hydrocarbon
fluid.

[0017] These illustrative aspects and embodiments are mentioned not to limit or
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.
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present invention will become apparent after review of the entire
application. 30 4 Brief Description of the Drawings [0018] 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. 5 [0019] Figure 1B is a schepnatic illustration of a well system
having screen assemblies in ating configuration according to one
embodiment of the presen IBIITAN20€ L/danal )8
[0018EctionakyipnealpAdiing 2 rdnfitr SRIRRMASREBILY Religy@dd iRdving screen
running configuration according to one embodiment of the present 10
assefRpbaRoR. PAINingure 9 alien ACeRiialviSNIBRPRIEEIDBIofe Present
inveriggen assembly of Figure 1B in a running configuration according to one
embodiment of the present invention, [0022] Figure 3 is a side view of a

[0019creen aEididIy BeddraintfheBraio dluRiESRmeit 81 WelpRysdam having screen
asseB8EE9R- dA0SSe FighGECHN G R &liopsRaTIoN® e apeesmansenie present
_ in a running configuration according to one embodiment of the present
INvenfiQBntion. [0024] Figure 4B is a cross sectional view of a screen assembly

[0020] an operR{ilte ZRMIGUERSEN REERITHEIY WP BR RGeS IPTeRobthedereseNassembly
invention, 20 [0025] Figure 5 is a perspective view of a base pipe and

of Figiing epaiiRecERINGURBAR SHTEBHIRRAS AR IRASNATRRIJRE Present
inverlf@®26] Figure 6 is a perspective view of the casting members coupled to
the framing members of Figure 5 according to one embodiment of the

[0023resent ilEHFRD [BEFPER SREHOR YEM ARNgdiDRRRs LR BhBrEcreen assembly
of Fitnaterd positianad igvetinihatidh kase rintyand dhe eanbodimemberaied present
) Figure 6 according to one embodiment of the present invention. [0028]

Inve é’&re 8 is a perspective view of swellable material positioned on the

[0024ase pipeighiFdgBeid agceidmoviewnerrabagdiment elskenfsgseatcording to one

inyention. . .
embodiment of the present invention.

[0023] Figure 4A is a cross sectional view of a screen assembly in a running
configuration according to one embodiment of the present invention.

[0024] Figure 4B is a cross sectional view of a screen assembly in an operating
configuration according to one embodiment of the present invention.

[0025] Figure 5 is a perspective view of a base pipe and framing members
according to one embodiment of the present invention.

[0026] Figure 6 is a perspective view of the casting members coupled to the
framing members of Figure 5 according to one embodiment of the present invention.
[0027] Figure 7 is a perspective view of support material positioned between the
base pipe and the casting members of Figure 6 according to one embodiment of the
present invention.

[0028] Figure 8 is a perspective view of swellable material positioned on the
base pipe of Figure 7 according to one embodiment of the present invention.

[0029] Figure 9 is a perspective view of a groove in the swellable material of
Figure 8 after removing the casting members and framing members according to one
embodiment of the present invention.

[0030] Figure 10 is a perspective view of tubes positioned in the grooves of
Figure 9 according to one embodiment of the present invention.
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[0029] Figure 9 is a perspective view of a groove in the swellable material
of 30 Figure 8 after removing the casting members and framing members
according to one embodiment of the present invention. [0030] Figure 10
is a perspective view of tubes positioned in the grooves of Figure 9
according to one embodiment of the pegsent invention. 5 Detailed
Description [0031] Certain aspects and embodiments of the present
invention relate to screen assemblies capable of being disposed in a
bore, such as a wellbore, of & syiayangafprmation for use in
roducing hydrocarbon fluids from the formation. The screen assemblies

[003%hay be deffiglitedBeSippdRttuBEafiNRscObribimmasenbiigyRYien relate to

scredhedsbas Bes\Welphifanaienain  URPbSSFEMbABRECOSHRIY 53 SRMRlbore, of a
embodiments include a support material between a tube and swellable

subteareRN | SRETEHIGK K oHSs dhada WIS iy dReAERANNENdR Fambritffgrmation.
The 36EANKEER SIABtheHIR Bel @ dhysharadben dluidftatibte fernaAtifiicd e eliminate

swellable material can expand after contact with an activating fluid and

pluggigg Ak dubes e HFIRP'S SHALRIAh 1RCISSR. aFReBRlisRisiecording to some
embdBRiRIREGABIGAONFUPSERt thRdhel Baped mateal and SifcHBROMaterial located

material can reduce_or prevent plugging of the perforations by the

exteriQl dRaBIB3RaeIRE ex¥n diRg Gty fPareralippsrantheraresaive and direct
hydrdsalderiirRiesrfasaiiens fopmaiienswetaliwelanrRarardrif1@34 dXsasdpaist contact

material may be any material that can retain an initial shape_after contact

with gRvaaivaingditig nd SPBrERE IS AOWREIR SWiaRE Rt hgePore. The
swelle@agitdiatheadivading Mdee EramblesodsornatterRiEAalcAR BGHIEt material

a low swelling rubber compound, a non-swelling rubber compound

, A .
can r5gleRe" BaVE M AH09H & QL MEISS BP ERfiat Mt SYEHR R EMLe P drxPanding.
For &aigpi Maebsumsesie ¢aatiiudearsterlidtentiiraserferanehsbfszethe swellable

tungsten, titanium, cobalt, nickel, or a combination of these or other types
matefiatnaterials. An example of a rubber compound that may be suitable for
[oosaggggrf: _mnéeéakbtﬂludﬁéwquﬂw@@?g&trﬁ?m@dtﬁae Cah%%'téhil\éﬁﬂhitial shape
igure 1A shows. a well system 10 with screen assemblies
ater SEOUAHD S85 AR UL i B AR B th GBIV Aot afeer
contaysieith b éclodestmponaithat Exanmysdboss S2speendingdhsugnvaitliuge a low

earth strata. The wellbore 12 has g.
swelling ru%ﬁoer compoun(?, a non-swe?llng rubber compound, a polymer, and a metal.

Examples of suitable metals from which support material may be made can include
steel, iron, brass, copper, bronze, tungsten, titanium, cobalt, nickel, or a combination of
these or other types of materials. An example of a rubber compound that may be
suitable for support material includes hydrogenated nitrile butadiene rubber (HNBR).
[0033] Figure 1A shows a well system 10 with screen assemblies according to
certain embodiments of the present invention. The well system 10 includes a bore that
is a wellbore 12 extending through various earth strata. The wellbore 12 has a
substantially vertical section 14 and a substantially horizontal section 18. The
substantially vertical section 14 includes a casing string 16 cemented at an upper
portion of the substantially vertical section 14. The substantially horizontal section 18 is
open hole and extends through a hydrocarbon bearing subterranean formation 20.
[0034] A tubing string 22 extends from the surface within wellbore 12. The
tubing string 22 can provide a conduit for formation fluids to travel from the substantially
horizontal section 18 to the surface. Screen assemblies 24 are positioned with the
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substantially vertical section 14 and a substantially horizontal section 18.
The substantially vertical section 14 includes a casing string 16 cemented
at an upper portion of the substantially vertical section 14. The
substantially horizontal section 18 is 30 open hole and extends through a
hydrocarbon bearing subterranean forgation 20. [0034] A tubing string 22
_ extends from the surface within wellbore 12. The tubing string 22 can _
tUb'”Er@WGQ Z2dRdire reRstRRARIY iz e iphwsictiom e s B§t§ﬁf%ﬂi§} assemblies 24

are JMIHEQTHRLSAGHAMS BIOUREEEHAER- SfREIragsRMAlesH@MRsHiRIels, screen
with the 6 tubing string 22 in the substantially horizontal section 18. The

assegiien 2SS 2OTHFR! SHoGRNIRESRINRIIGS dhaheaterrgive hydrocarbon fluids

from eR8fEEHh, |BiREPenermhariRgish SRR TATRREIIS D LAtAES SRR and stabilize
control screen assemblies that can receive hydrocarbon fluids from the

the fagmALABZ Yirect the hydrocarbon fluids for filtration or otherwise, and
[00351tabilize Fghe farmatien0HO0Zel Fgsiend B.ohaws digarell systeabilds 24 in an

with screen assemblies 24 in an operating or a radially expanded

operiygi QiratiéH I FORRRESL R ALLIABIieE 3N HRFGHRER BRSEHRIES 24 can

inclu@eswelabie piideriak QBRaBIENRISEHRES oABITURRAE Md@siahndhsupport material.
swellable material may be a relati\_/eli)fhigh swelling rubber compound or

The SyRIRBIeLIaIRIIBLABY Bt b selNEeHAIAD SWEHEGHIPBEtRPBRRHBPHEr Polymer
and dA¢ BERRIHEYERE ehaedind exiarient thars\weltnbloaatesipe TheHEbe®es may be

can include perforations for receiving hydrocarbon fluids from the

locateg exfemoTiR HsesSWaHARIE AL HPtro 1B ol fiFdSABWARISE imeripgptions for

receill?iyy B§tre¥dhsohamsidireor dHeafbRTRUISR SUPROtL e theafoamasiothd hydrocarbon
ome embodiments, the tubes are filtration tubes that can filter particulate

S
fluids, Bowatd afs i e 1RirBL L Eh HGi RS P W5 IO (Rafe AP riPPOTt to the
formagiertedrbsdrreantbedinielnd)ehvaigiedl andithetidperipad an et harticulate

revent pluggin the swellahle material in an operating configuration.
mate PO (A5 BEROMANIRS: cAN S IR B B1SHE & PR GRED between
the dvesndbreswicliahie materink Sapee eampdiarentaiotdherspies@nt plugging by the
emblies 24 also include an outter housing disppsed ﬁ%t%l_[]ior to part of

swellg BB PRt APEAR R SRR A 5P BeX/RRGGiaRteral can

isolat@ehgdopoadrenpéiciaitio tiefioiaria: flonepaticohibecbiase FomdB6bdiments of
When an activ[atin%[%:g éc):ri%t cts the screen assembljes 24, the swellable

the SHERHAPSPERITD SRS DOLRNGISRASEX SN Ly part of the

basetpipevibbaldan receive hydrocarbon fluids from tubes and direct the hydrocarbon
fluids to the internal flow path of the base pipe.

[0036] When an activating fluid contacts the screen assemblies 24, the swellable
material of each of the screen assemblies 24 can expand. Expansion of the swellable
material can displace tubes of the screen assemblies 24 to contact a surface of
wellbore 12. The activating fluid may be any fluid to which the swellable material
responds by expanding. Examples of activating fluid include hydrocarbon fluids, water,
and gasses.

[0037] Figures 1A and 1B show tubing string 22 with screen assemblies 24.
Tubing strings according to various embodiments of the present invention, however,
may include any number of other tools and systems in addition to screen assemblies
24. Examples of other tools and systems include fluid flow control devices,
communication systems, and safety systems. Tubing string 22 may also be divided

into intervals using zonal isolation devices such as packers. Zonal isolation devices
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material can displace tubes of the screen assemblies 24 to contact a
surface of 25 wellbore 12. The activating fluid may be any fluid to which
the swellable material responds by expanding. Examples of activating
fluid include hydrocarbon fluids, water, and gasses. [0037] Figures 1A
and 1B show tubing string 22 with scregn assemblies 24. Tubing strings
according to various embodiments of the present invention, however, 30

may jagy RIS E ARy MARSEDS BRlcFRSLISMANGy SRR FoRMstisHty cfidd, such as
hydraSsemk iRRR4 Waramales g4esaer tools and systems include fluid flow

control devices, communication systems, and safety systems. Tubi

n
[0038]ring 22'm&&'@@%rbéia%%%&ﬁn%‘ﬁwt%ﬁlémiﬁ@%@ﬂa@%ﬁﬁl@i@%é&é%cording to

certaft e BREKATS cfanal irelsdionfieMiERn iniay Seudadadn haiRERaissection 18
that can expand upon contact with a fluid, such as hydrocarbon fluids,

of th@ e RS ghdses>FHPSR] ATSRIBRINES RRF.ITA J0d EsieHBveEPgiments of the
pres@RSRTEHESLhasesingdn weiastambabmgnssobtifaniriest Klyentindeviated,

in the substantially horizontal section 18 5 of the wellbore 12. Screen.

verticads om Bl aRialame R (aTio ReRtRAIMEN S SSHB Ry d8ehif iFrigipns different

than,h@i\MﬂVﬁdoWéhb@,Uée@eiﬁéPH!Q’fdMEQﬁtﬁf Wﬁ&bgé@%r&l%@i&&%ﬂ@@ﬁon. Multilateral
vertical, or multilateral wellbgres. Deviated wellbores may include

wellbgres 5Hs 'ftEAENR A WalPLARIABH )3 g sADERMIbgres. Directional

descogfienal weeicaladirerien Nbldatermevelbaneseame clfBaRimRints but, like the
wellbore and one or more branch wellbores, Directional 10 descriptions

illustrally § LGNS SHaHE B RRiSFERL SMBIRRFRIGRERLINNRL RS-
[0039ljustrative & erPdiBestishise Uit e@idaegused sedait dhehpERRIRtNVENtde. present

0039] Screen assemblies acc_ordijr%gbto some embadiments of the prese

. y ] nt .
InvenuoR fyh ke 150 FSTL LA HURGHRIL ¥ wei. 3R JHsHRRB Sl eralRier Gther fluid
is injothed flutd tadnipsied inerthswelble sTcrgasedieponl yidoearaoneiiisls peoduction

a nearby production 15 well. One or mare s¢reen aisemblies, can be

well. ({6 MPPIFeSHiBERoASTRM RSP kAR PEHSB iy tBRdURENGRRI o Provide
supptreaueingraaasaftt Ipene gimbodishentprodesied Muisbendtseabasiniéps, injected

_ thr ings in th ' d tions in the tubes. Support
luid G s PO B BRI gThrGr AAeSp B G HJ LAAARID the tubes.
Suppdateriatdni£n eperaiingeoofigpretiont tp Rejghgingictad figptatiktigy swellable

forations. 20.[0040 ddition, I ding t .
mategg.[t%(%ﬁ?gﬁg%t}r[fgézo #igl?ra%lc;r?rt]ospcer?n%ﬂ ﬁﬁgg{g %Fuslcﬁsctcc? rexllrt]%!hg ng?ratlons.

[0040] In addition, screen assemblies according to some embodiments of the
present invention can be disposed in a cased hole completion. In a cased hole
completion, a large diameter pipe is positioned between a production string and a
formation. The large diameter pipe may be a base pipe and swellable material can be
disposed exterior to at least part of the large diameter pipe. One or more tubes can be
located exterior to the swellable material and support material can be located between
the swellable material and the tubes.

[0041] Figures 2A and 2B show cross-sectional views of part of a screen
assembly 24 from Figures 1A (running configuration) and 1B (operating configuration),
respectively. Figures 2A and 2B illustrate a base pipe 102 that defines an internal flow
path 104 through which hydrocarbon fluids, for example, can flow. The base pipe 102
is disposed in a bore 106 in a formation 108. A swellable material 110 surrounds an
exterior of the base pipe 102. The swellable material 110 may be coupled to the base

pipe 102, such as by bonding or other suitable technique.
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present invention can be disposed in a cased hole completion. In a cased
hole completion, a large diameter pipe is positioned between a production
string and a formation. The large diameter pipe may be a base pipe and
swellable material can be disposed exterior to at least part of the large
diameter pipe. One or more tubes cande 25 located exterior to the
swellable material and support material can be located between the

[0042ellabld HRaErkL ArRI hBASHOS BN janextarion ahiheasiypliable material 110.

Figuré’ 0§A'S§h‘39f§i|é’|i@r‘j‘f.’s Rirarteia S%rtﬁ?%c?ééﬁ_m&%%%ﬂ@? '%'l%'é?éiﬂ@ to various
(running configuration) and 1B (operating configuration), respectively.

embaaNIRE2AThE PESRERE KX BRREBIpEEHEIM ANYSAHEDEN RSThArfole many, of
tubes301R3th 1@hEoghimicnpgiragarbearfluidautes exammiisias iRst TR receive

base pipe 102 is disposed in a bore 106 in a formation 108. A swellable

hydroggtrg) 146 JIRFBURES'aRMaiRRidOS! theBaRRe A EoNi KiompRd direct the
hydrdBatetal Adsngy & frEped R Rase orIPerd ZesafipRS Aydeending fay direct

other suitable technique. 8, [0042] Tubes 112 are positioned on an

hydrocaehRi JHKiS siPeifadiowsintgrid) 14BICE; Jife PYILPRRIB UG HiigBedre: Sitered and

provi@Et 36 afN intseAIeR peerrding to various embodiments of the present
invention can include any number, from one to many, of tubes 112. Each

[0043f the tulRs SABEaATRIIHBSEForkiRS s thif cAFPrddBREOE HiezatBah can filter

partidluistdraatdirafo mant eReLRPdrbaarbpArAtiRG eenfiearadipacmrediiesidd@ydrocarbon
drocarbon fluids to an internal flow path 104. For example, tubes 11

~h 2.
fluidsfa fhe e Rgd HOVM R AQALREPH A Q8RR IR REHARE PG AR  The filtration
tubedlwidy awmcfiliaedarnd fivervidediegths: intemaierapathéChidPafdkal can include

some embodiments, tubes. 112 are filtration tubes that can_filter 10

a filralan, AREN MG LALGLHNGE RYERCHRAN Al SRR BandiRELethPrRBregeNing in
the baerpageboo? fluitretaltee magsia) ody Ishnifdetioae) spragiatdeal and may

base pipe 102, The filtration tubes may each include a filter hoysing for ,
D PR B e R A AL AP (S SRR LBV Al The fiter
matevidlighdyy e carp auilbisicc andpsridirested ta@san fpeningsn, thatbese fiRe particulate

10?. The filte houilgn%% ?aﬁ be made of any suitable material and may 15
matega ﬁgﬁﬂﬁ]l)’? AP t8%How hydrocarbon fluids to enter the filter
[004410using. Sispliltematatesial aals ey ¢ Witahesnatatal osuble agelnEL2 and the

swellgﬁghr'ntgt%tr%?nl%?r E%rrtig(?r%eplg,'at eeriaslﬁvgﬁ)arglre]yr%%ot%?{goflf Uir?lfay include one or
more grooves. Support material 114 and one of the tubes 112 can be located in each
groove. Support material 114 may be a relatively low swelling or a non-swelling
material that can prevent or reduce swellable material 110 from plugging perforations in
the tubes 112. The support material 114 can isolate perforations in the tubes 112 from
the swellable material 110 when the swellable material 110 expands. Examples of
support material 114 can include a low swelling rubber compound, a non-swelling
rubber compound, a polymer, and a metal. Examples of a low swelling or a non-
swelling rubber compound include HNBR. Examples of suitable metals from which
support material 114 can be made can include steel, iron, brass, copper, bronze,
tungsten, titanium, cobalt, nickel, or a combination of these or other types of materials.
In some embodiments, the support material 114 is coupled to one or both of the
swellable material 110 and tubes 112 through bonding or other suitable technique.

[0045] The swellable material 110 can expand after contacting an activating fluid

and can displace the tubes 112 to contact the formation 108 at an internal diameter of a
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[0044] Support material 114 is located between each of the tubes 112 and
the swellable material 110. For example, the swellable material 110 may
include one or 20 more grooves. Support material 114 and one of the
tubes 112 can be located in each groove. Support material 114 may be a
relatively low swelling or a non-swelling material that can prevent or
reduce swellable material 110 from plugging perforations in the tubes
bore {106, 8% %ﬁ%WBrt"’r‘nEt@HEﬁ By céﬁ‘%‘@lﬁq@sp@ faFtSHE¢h fiHidtipdyda sydrocarbon

fluidslragR st swabipiataraterpel 5qukeneha siwahpble anakgiialbhd more than the

expands. Examples of 25 support material 114 can include a low swelllngt] )
sUPPATbIRRIESRInG & Ad VeNidh BRAIRE CRINIEH BB oRIRARAp SRR AR Gontacting an

activanRgk EABPRGS IR oSG 9ToR & AifmSMAeAiA G SURRRI CPRARSWHér contacting
include HNBR. Examples of suitable metals from which support material

an acfivaiing Hadnade can include steel, iron, brass, copper, bronze, tungsten,

[004ditanium, \zahalls Rk Qies campealiy abtbestaef Giben¥Resi@material 110 with
materials. 30 In some embodiments, the support material 114 is coupled

an agh\qing fitith oPie SRMNANE nstedes ciHauti8dhe Syvgilablgnmaterial 110 to
expaR@NGHHh kKbt SHitRLAR (ERR W YR AS (dRdathe seslnblgim@enal bHle when the

can expand after contacting an activating fluid .and can displace the tubes

screefy AR CSHBYGHAL:Bh WHB AcHMatRgMigRREREHERY §Yobile igignation 108

after dgstARaYdM FrnsesqdRl ExrMalee ehactvating fline ioe usepeiiasrmofor delaying
fluids, gasses, and water. The swellable material 110 can expand more

swellyho Prryest syt g dHEN g1 D SiligHARay B BRIES UL ArdNsehaiisse fy delaying
swellafig¢lgaBtagtingisso ptibating dyisbon gpefiguwity exprimabiane, aed  composition.

retain its initial shape after contacting. 5 an activatin HUid'l,LOO% Various

Another {RINGYEINGEIHSS FHF UG A AREVANRABICHIREHAN 106 WigH &fter the screen

asseaBiyaignnitide®ne eehniaue inalusipecentigodingcine swipbablsenaigédlal 110 is
0 to expand upon contact with ac,tivatingc{{luids alreatﬁ/ egresent within
Capagig BbreRARN teVBeRdr AeRNIMY s IREMEEPEMGIR irfy fRiTRErature or a

presfuedteaddytibedapaiice dotedAratishigtallademiomesyeHatdadnsttariactivating
110 may include a mechanism for delaying swell to prevent swelling

fIUiOI'during installation. Examples of a mechanism for delaying swell include
[004 AN absorphipartstayiot layeswediating , imeeriana 0ot saraRgsiien the tubes 112 to

contdg e S Loy et i PRI B! 16 can be
optingvneall ddscvaiariaeldidnseter of the screen assembly and the diameter of the bore
106 to maximize contact area of the tubes 112 and swellable material 110 with the
formation 108 upon expansion. Part of the swellable material 110 can expand between
the tubes 112 and contact the formation 108 between the tubes 112 to conform to non-
uniform bore diameters, for example. The support material 114 can isolate tube
perforations from the swellable material 110 and prevent the swellable material 110
from expanding to plug perforations or other openings in tubes 112.

[0048] The swelled screen assembly can reduce or eliminate annular flow of
hydrocarbon and other fluids, provide multiple flow paths for hydrocarbon fluids and
provide stabilization to the formation 108. For example, the swelled screen assembly
can support the formation 108 to prevent formation collapse. In some embodiments,
the swelled screen assembly can provide an amount of collapse support within a range
of 500 psi to 2000 psi (3.4 MPa to 14 MPa).
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15 capable of expansion upon its location in an environment having a
temperature or a pressure that is above a pre-selected threshold in
addition to or instead of an activating fluid. [0047] Expansion of the
swellable material 110 can displace the tubes 112 to contact the
formation 108. The thickness of the swgllable material 110 can be 20

optimized based on the diameter of the screen assembly and the diameter
[004%f the boRCTRIMATRBIMIHRScARERTHREA 1t tREMHaMIoUMEFeMbie present

inverMétedan JABINEE dhse FRTRASORCHES MPaddRRRAS Qb &b PEHIR SR /AN ocarbon

material 110 can expand between the tubes 112 and contact the

fluid. forrigHEh PosHANScBAThEMPRANENtPEATGHER MATSBRIRIMASHen @ running
configiRBRIAT S 0T iRXRIBBLE ahhLREPRRTL SAiepah 1dAcan AsRipt B P subassembly

perforations from the swellable material 110 and prevent the swellable .
206. mEériAvith GORRFHULSHREPRAIB NG P skt Bratiadlo peaiagalik08 disposed

exterfdPes pas HIUBatBeppyead scraen gesepiik camraduseLaalimieaial flow path
annular flow of hydrocarbon and other fluids, provide multiple flow paths

211 for dpatacaianlliad IRy pro e Stdiz afieniSRASEEnREEsIPN 68, 1Sy Swellable
matefRPOE. hewollamhbEerRRIRAMDE 3 FaskpHAROHHEE dormasing 148 activating

to prevent formation coIIa%se. In some embodiments, the swelled scree

. [ n.
fluid fQ ASRRFEINPrBRES £ AnRVAIDrERHPEY YppoAMNiRinAE dHES of 12 Includes
perfopdbPs! 1400RPsire3 daHtAe bl 4ddEiRInd hyBRtArbereaniasseoiiligse formation

according to some embodiments of the present invention can include

and  gireetitin Ha% e R SRIARBN HH b &9 faPBoRtiRhg IRIFDGRIBEA #liRN operating

confifigHt® 3. SFews Qe eMhediinestPf 2 seissoreasasiyy 208 i8 BeafsinBetween the
configuration that includes an outer housing 204 and a fluid collection

tube afi iR P50 BIFAEH AH S olfeLtiSHRRALEBIRHR) 206 frilibes low swelling or
non-sweliaglenanaicsiaha@Blispenrst exjséortn prrggiha brsReiRaBIRIdE214 by the

base pipe 210 defines an internal flow path 211 for hydrocarbon fluid
swellaBle e 2o SHEBoRB PU0IBH 19 HRCs HETTARI RS ek 588 e Swellable
matesigedleBle material 208 can expand after contacting an activating fluid to
[OOSQisplace the tubes 212 toward a formation. Each of the tubes 212 includes

0 perforat®rWan BNSING GGk e BFRRSERfS FRoMArBorAfARd RgFon of the

basetppéopmationhand diransing rie20vdio efsb abdhuits ito sbearIigithawsifigid collection
uration. For each of the tuhes

subagggfgl{l]? nﬁ%ﬁﬁgﬁ%ﬁ&gﬁw‘ﬁﬂs&%t rough the flul coﬁég‘[’igrl]J p5%%r¢:atlssembly 206
before entering the outer housing 204. The outer housing 204 defines an annular
chamber 218 exterior to the second portion of the base pipe 210. The second portion
of the base pipe 210 includes openings 220 in a sidewall of the base pipe 210 through
which fluid can flow from the annular chamber 218 to internal flow path 211. Filter
mediums 222 are disposed exterior to the openings 220 and can filter particulate
materials from hydrocarbon fluids before the hydrocarbon fluids flow through openings
220 to the internal flow path 211.

[0051] Each of the filter mediums 222 can include a filter housing 224 in which a
filter material 226 is disposed. Part or the entire filter housing 224 may be perforated to
allow hydrocarbon fluids to flow in and out of the filter mediums 222. The filter material
226 may be a wire mesh material that can filter particulate materials from hydrocarbon
fluids.

[0052] In an operating configuration, the swellable material 208 expands after

contacting an activating fluid, such as hydrocarbon fluids, a gas, or water. Expansion
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tube and the swellable material 208. The support material 216 can be a
low swelling or non-swelling material that can reduce or prevent plugging
of the perforations 214 by the 15 swellable material 208, such as by
isolating the perforations 214 from the swellable material 208. [0050] The
outer housing 204 is disposed exterionﬂ) a second portion of the base
pipe 210. The outer housing 204 is also located in series with the fluid

of th%o%euahlesUﬂ?&@é@hgﬁﬁz@éga&ﬁqﬁmlc?a)as@eg fivsRiicthe Miileast part of the
tubeSOHECHAR HHRsseRDYRIRER helesaaniens echansinge?Ulaiiger of the

outer housing 204 defines an annular chamber 218 exterior to the second

formayintide 6f BYlBa2¢rpipe O BerfRIBatERd pdtadi BParirzd ke pragiuced by the
formafielHAROMeRINER2EA ipaeiirival ofithamassrring FhBribremel wiuch The tbes

fluid can flow from the annular chamber 218 to internal flowgath 211.

212 eapirpd dimdydrocarbididssd e L ey cHpEMRG <L 23 @hAHIBRROUSING 204.
The :f,' PAHHERIEl 2D BataTiple e Sy eGaEan diss Bﬁfﬁéeﬁ@ﬁoratlons 214 by the

rocarbon fluids flow through openings 220 to the mternal flow path

swellgé@ oY & £08 SPIPRNHHBR REGTSRVES BATFXRRIR'S Ml PYRRATG Poierial 216
may BeRigiafeftieiaa s 2R B@srasedekgahasitassienfiies BediaBle material

224 may be perforated to allow hydrocarbon fluids to flow in and out of
208 aftefiie? MRS 2CHYRERG Mgt 380338 e @Sl RiRIRRS 214 from the

swellBRterR thrad camgfilter partlculate materials from hydrocarbon fluids.
[005451 052] In_an operating configuration, the swellable materlal 208 expands
f

ter contAetMYPEACAEROR Y Rl Eflf‘cﬁ‘%% s Adacangipw dprough the
filter Wiel@iurkxPaIstieobentidBe s eliabie ensissial 208 Tdispiree sricBRENSL222 can filter

a formation. At least part of the tubes 212 andllﬁart of the swellable

part'Wﬁ@r@%@@%@%%%ﬂﬁrﬂﬁ%mgﬂé@? R T A58 Ritiuds can flow
througiPRPé MM TFMabomd hatbyekpaRsopAtide produce’ bydbe pipe 210. The

formation can flow hro hperforatl 4|ntoo or more tubes 212.
hyOrGREHA ALl ELAR G 10 SSRG R RGN TSR Gl BRTLET ehamber
[005418 of outRe fmn@mgcaMngTﬁmsc@pmemateFragl;’rbfistmmr@@@ﬁm@rr mediums 222.

educe% (%ﬁ"S?HOft erforations Zlmgythe swellable material 208

|

In - OtghHLRY Srlis N ERERTIBVEA0 p it HUEErBPYTE Gre h& include
dlffermﬁt&ma|atbdit|@ﬂa$ rohfyPanctortxpands rasithaedheoswiréablgdnataiiabn fluids,

contrl ctvzocarbon i Fow"0P ‘Giernise Cassiat P hydocarBen  production.
Examples of these components include inflow control devices and fluid discriminators.
Inflow control devices can controllably allow and prevent fluid flow. Fluid discriminators
can be configured to select a type of fluid, such as hydrocarbon fluid, for which to allow
flow and prevent other types of fluid, such as gas and water, from flowing.

[0055] Screen assemblies according to some embodiments of the present
invention include tubes that are filter mediums capable of filtering hydrocarbon fluids
produced by a formation and capable of directing filtered hydrocarbon fluids to an
internal flow path of a base pipe. Figures 4A-4B illustrate a cross-sectional view of
screen assembly 302 with tubes 304 that are filter mediums in a running configuration
(Figure 4A) and an operating configuration (Figure 4B).

[0056] The screen assembly 302 is disposed in a bore 306 in a hydrocarbon
fluid-producing formation 308. The screen assembly 302 includes a swellable material
310 disposed exterior to a base pipe 312. The base pipe 312 defines an internal flow
path 314 and the base pipe 312 includes openings 316 in a sidewall portion of the base
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10 swellable material 208. [0053] The hydrocarbon fluids in the annular

chamber 218 can flow through the filter mediums 222 to openings 220 of

base pipe 210. The filter mediums 222 can filter particulate materials from

the hydrocarbon fluids. The filter hydrocarbon fluids can flow through

openings 220 to the internal flow path{11 of the base pipe 210. The 15

_hydrocarbon fluids can flow to a surface through internal flow path 211.

pipe %4]%%@#%&@#@ EW@@p%@é%ﬂﬁi‘@{Lﬁét@ it ipiEahideNpath 314 of
the bd3é-plpeodrer embodiments of the present invention the outer housing 204

can Include different or additional components that are configured to filter

[005HydrocarbBf fiLRRS 88Atr8IPyHRAFBEEHIFIAbWC drlolhdphiBahs st swellable

mateR¥ArPERIOgN B AUHIREH 20T E MRa RIdRS68MBARBANSS iRE!Wdsd8 Y and the
control devices and fluid discriminators. Inflow control devices can

swellggigrdnabRfialiodtdnd PreiPfuRMBAYIMERNistAfMnalotbecdHigs 304 and its
corre@ﬁ@ﬁ%gds@p?ﬁﬁ%ié‘ﬁﬁl031@iQréW@BaQéd‘WYQC@*&be@th@rsW@H&bﬂ@ material
a

ow flow and prevent other types of fluid, such as gas and water, from

310. fidw@fly. H386] WhRePA4seRiblie Uit oPaHE BISBMe e diliRénRadetia and an
openRi§SspL. 25Hpupstiam iclidrIdubesinweareriifaticneduBneaarattier che tubes 304

filtering hydrocarbon fluids produced by a formation and capable of _
througiathin g siiteralaru s AYh G4 SatRiacRAdiligRRidcyigianaterials from
the hpthechigeieaftds4B illustrate a cross-sectional view of screen assembly

302 with tubes 304 that are filter mediums in a runnikg configuration

[0058kigure AAFINS 3P 8RaiRG (G- NAPREIngR 3. A d6E6PeHRouPled to the

tubeS@EEN ax3ePAG2I3iBRAEE W tehycopMyipartiydrasariah extend from the
fluid-groducin% formation 308. The screen assemb_léisoz includes a

openisgsbohiiE RS RIGSHH M A RPRIAHNG FBEGIRISE2. The base

[0059]ipe 312|defiresgerdnfiegnabiayuRatng Hard gl flasmateaad 1210cdug@esds after

openings 316 in a sidewall partion of the base 12 pjpe 312. The openings .
Conteg g R S WA TR D Fe MR 0H DU D08 aPrAs EfRNSION o

the sAERalfeIhICIBES deplacditnRoseeexBUiDIdaIRs IRRAARIH FOBE At least part
o g T o B R oL SRt BEbesr 20t faon s0e
The ealob0f3be tuhes SNdlantkithrageap@IdngnsypRoppoateri’l Idthaston 308 at a
prodLlj%(t:i%tr?cljr{tneﬁ/gfc%gvgrg{/g}ﬁ (w%lgt?é% rggﬁ%r;i)%le, for example. The support material
318 can retain its initial shape or otherwise can expand less than the swellable material
310 and can isolate openings 321 from the swellable material 310 to reduce or prevent
plugging. The telescoping portion of each of the pistons 322 can extend from the
openings 316 when the tubes 304 are displaced to the formation 308. The telescoping
portion can provide a fluid conduit from the tubes 304 to the internal flow path 314.
[0060] Hydrocarbon fluids can be produced by the formation 308 and received
by the tubes 304 through perforations 320. The tubes 304 can filter particulate
materials from the hydrocarbon fluids. The filtered hydrocarbon fluids flow through
opening 321 in the tubes 304 to the conduit formed by the telescoping portion of the
pistons 322. The filtered hydrocarbon fluids can flow from the conduit to the internal
flow path 314 through the opening 316. The filtered hydrocarbon fluids can be
produced at the surface through the internal flow path 314.

[0061] Screen assemblies according to various embodiments of the present

invention can be manufactured by a variety of processes. Figures 5-10 illustrate a
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310. Each of the tubes 304 can include perforations 320, a filter material,
and an opening 321. Hydrocarbon fluids from the formation 308 can enter
the tubes 304 through the perforations 320 and the filter material can filter
particulate materials from 10 the hydrocarbon fluids. [0058] Pistons 322
can be located in openings 316 and cqn be coupled to the tubes 304. The

pistons 322 include a telescoping portion that can extend from the
manyaeRIAgs 36 e IA D aBeSHSE R 13SHEMPHP ACRRIS IESh R LPRfo S MBESI RNt of the

presdRe PRR%RIRG configrsation ihe-sueliabiemaieriot 3R XerRCBAES IR 402 that

contacting an activating fluid, such as hydrocarbon fluid, gas, or water.

defing hdSRrBR iR RATALA thalEFATEYD REPIAEES (RSrakedassiag @ierior to the
basefgipealion 3¢y Ardenshpars Qidhe. gihdPasetibe swelisii’d a selected

material 310 can contact the formation 308. The tubes 304 and swellable

distapes & £RFM QI Slippdie IS RNGRBSMRRN DS PR dRTHIIMERPRELS 406 can be
seleddseveRsEIMAieN sRidRsHriomexaEPienghie SHRRPTA NRRISHSH A8RHR GiNswellable

retain its initial shape or otherwise can expand less than the swellable

mateialie A AEETANE cAIRUERAE HPErRREEeSSE HraRt e R0 MAA9E R sRRgiments can

utilizS HAEOFERIGG RPN TRIGRIRNG MedRIBEEORING RAYIGR AaeRariheoupled to
pistons 322 can extend from the openings 316 when the tubes 304 are

the bgseBRGI 492he! Rt drmiRRd MmN s dbEBRIG b G LLRS TR G permanently
coupfétd6aneuibkserpipte 4abes Wi dheipaieraalifeldsd Fakingniedesers integrally

fOrmele-)(s/ydr_ocarbon fluids can be produced by the formation 308 and received

W UBES RSP RIBSy IS piestdEEns 386, ARG LESBRRH Hite, may be a rigid

matePaltidptes mriglias donparadydioaasbon fluids. The filtered
hydrocarbon fluids flow throu&% eni%@hBZl in the tubes 304 to the

[00685nduit FBHAEHE rERSIIG HARPBEUBREBSHERY Hrdhegpase pipe
402. gﬂph@@@gb%idﬁ@mﬁ%mg%@ﬂ?ﬁtg@rﬁhainmﬁmgﬁ@@qw RRYdves of the
314 thro the openjng 316, The filtere rocarbon flyids can be
fram R A LBE ASIGR TR Rt ARRS LE BB ERupled (o the
framiagsamatiteaccatBn®io viasiogsoaveodinenpnf e BiRtRAt daesdion In some
n be manufactured bé 51 Vv rieg{a rocesses. Figures 5-10 illustrate a

:
embadiments ARG R EeDdNg dprgHal ol ALEqsasine WEmbers 408 to the

framiagbadinentofidse Prrsecastiventivembigige168llusikates a pRiRP@sHk®ial such as
iew of a base pipe 402 that defines an internal flow path 404. Framing

meta Ol GBEIRORNE REYBted exterior to the

[0063] In Figure 7, support material 410 is positioned between each of the
casting members 408 and the base pipe 402. The support material 410 can be
positioned between each of the casting members 408 by locating the support material
410 on an exterior of at least part of the casting members 408. The support material
410 may be a low swelling or a non-swelling material that can retain its initial shape or
otherwise expand less than swellable material after contacting an activating fluid. An
example of support material 410 includes HNBR. In some embodiments, the support
material 410 is coupled temporarily to the casting members 408 by a temporary
bonding agent such as an epoxy.

[0064] In Figure 8, a swellable material 412 is positioned exterior to the base
pipe 402 and between the support material 410 and the base pipe 402. The swellable
material 412 may be a material that can expand in response to an activating fluid, such

as a hydrocarbon fluid, a gas, or water. The swellable material 412 can be processed
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base pipe 402. Figure 5 shows two framing members 406 that are spaced
a selected 5 distance from each other. The distance between the two
framing members 406 can be selected based on a production interval
length or on a desired length of swellable material. Furthermore,
manufacturing processes according to gome embodiments can utilize one

~ framing member. The framing members 406 may be detachably coupled
usingd1qAk HALPHRSE UB2L0 {BTRI RS, tHEGRa M §asERDhEeMGETs 408 and

Suppgrp,ﬁgfmgpqritdya}g g%ﬁgggdp the base pipe 402 or a base pipe that
includes framing members integrally formed with the base pipe is
@ng

[006Yrovided!Mriiddaenitg WRrTBENEG0BRIBYYE £AGIRHHatNsL CReABPers 408 are

remodal FHERRROPIE, RAY PLSIRD Brd AbEISUIS & 2as HROrBIRBRRT $roR8 §fSoves 414
positioned exterior to the base pipe 402. For example, the castin
aRhaserd06 can be

and Hetaahed desncdheod BBERBABEMPEF 0088 of IMte TEArIRGING
detadi¥ Taencandinhseepiperadds rarbadeiamstniveaudpled e hsi@megbers 406

members 406 by the grooves, clamps, or similar devices. In some

remalirERyRREN, HERSE RIS AN ARJNEPAIYILr et ydtihdhadirBe BiPe 402,
whicO$-&9dhes framineamerrkendding. The easting MesiespsAA98na¥uMedave support

rigid material such as metal or composite polymer. 20 [0063] In Figure 7, _
mategdy, 5P itenerd 10 i§3535iabike BEARYEN éi/éhct?ff't'ﬂ%d dAsiihg mdRllds material

412. 408 and the base pipe 402. The support material 410 can be positioned
between each of the casting members 408 by locating the support

[006Ghaterial 'BT0YH G BxibESoF e 1BER OSSR Balim §iaRKGSeAl 4ogEach of the

tubesTheesseRRAACNAE Hakfdidiony418 adpveswiolhachgtoBarbewellitdfrom a formation
material that can retain its initia] shape or 25 otherwise expand less t

and G AR ol Ay ISR 20, LSRR ME AN CBSGABR U to another

compsist masArialst hingldas tOHIBI lasaoe embatimenisdiie svPBERIErimination
material 410 is codj led temgoraril to the castingémembers 408 EX a . )
COMRAREISr ASSAIAMHY U esBRREEIRR 8Roxy | lBYPRPRiQIREEaLA10 is configured

to isS\elable materialidde B1IBositanade¥arknaiche drsrl 1PIpeHEIR aird swellable
etween the suppart material 410 and the hase Bﬁﬁe 402. The swellable
iy g

b
mateald g APARIR AL FRABAUN AR AHNBIM dHresponse to an
[006 Activating Heidaseochipassd Dy digcaneoswblidbr gastaravater, Steport material 410,

en A e 8T R ESSE oc R A EER 5 oy o
example, additional components, such as inflow control devices, filtration mediums, and
discrimination components, can be coupled to the base pipe 402 and the tubes 416 to
form a screen assembly capable of being disposed in a bore in a formation. In some
embodiments, the tubes 416 are filtration tubes that can filter particulate material from
hydrocarbons produced by the formation, otherwise the tubes 416 are configured to not

require additional components to complete the screen assembly.

lllustrative swellable material compositions

[0068] Swellable material according to certain embodiments can be formed from
one or more materials that swell upon contact with an activating fluid. For example, the
swellable material may be a polymer that is capable of swelling to a size that is multiple
times its initial size upon contact with an activating fluid that stimulates the material to
expand. In some embodiments, the swellable material swells upon contact with an

activating fluid that is a hydrocarbon fluid or a gas. The hydrocarbon fluid is absorbed
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support material 410 are disposed. [0065] In Figure 9, the framing
members 406 and casting members 408 are removed. For example, the
casting members 408 can be removed from grooves 414 5 and detached
from the framing members 406. The framing members 406 can be
detached from the base pipe 402. In spgne embodiments, the framing

members 406 remain coupled to the base pipe 402 or are integrally
by thgrpeglpRietBassalpprAde RRRATRIEVeRRURSHONG. KAIRTBEINRS thee swellable

teFRPIAIPRMBEI QR BRR IBRAYRIFIPRRITamateri 4HR Mitnesadisriefehsf displ
ma ethe grooves 414 defing%labg/(ﬁt%e s?véeollablggaterial 10 412. [0066] Iln a®f ISplace

the tyiaearand RABeR! 406 QdgosHIbHeRl M the gwslRRIamatesa spiiackRsiormation
face HL&rFBPAATHANE RSFBIEHONDAAE HRINGGRANING Axdrecathemnbysd from a

formation and can define a collection flow path 420 for directing the

[0069ydrocarBBMRuRIME AHMIRELS 8 ¥tV edaR Ca SAEHALWNBYNREI HRRME: from an
elastit 8RR diaE 28 iSRIAMBTABMLES GRITPRERNGRRSIEIbeR Wit thediRAene diene

pipe 402. The support material 410 is configured to isolate the

moNnQiBRbr ARG S YRIAIh S WHRIIRLIVIAIENS! 412MWREN P Svefiiiyiene propylene
mondhéeriabhb?, cxpandsealipn revasisgraprttivaine deitzde0aclyThstirs dutadiene

ipe 402, with the swellable material 412, support material 410, and tubes

P
rubber 6 aCHIPBEMHG I BRIBRE S R F6rmiSORERRS e P REFec AARKRRINE FatbDer and

polyréRirasiine, THeiLOnala08 RRReRt, Fliashasd HeN OB drMdESsals dissolved in,
_ filtration mediums, and discrimination components, can be coupled to the

or INNECRANUCAN UKW Re WIH DA SRS fomiie UBlR R LiMb i eapyBlaBle material.

Exanfisitg dispared imatdaatsincioaaatinerdnsioasiesreodipgoisythenidbge, methyl
416 are filtration tubes that can filter particulate material from

MethAGHHEG G PREHISe B aRe R Fmi2tiBIN StREMI $he tubes 416 are

[007@onfigured teomeé 2missiiirreatlittnaakeemisiseniatsriapipleddfigared to expand
screen assﬁ?bly. IIIustr,ati\%jwellable material com ositi?ﬁns

0068 :
UPOngoBiRGhHh RN ACHVabRe EJH%?%aEﬁ]‘QFHSBdiﬁan‘?g%%P eﬁ%?rﬁ&geﬁ%‘}’#? material
may Qe ar witks-\etdrale thajlypweH gpen centactuaiér awvantividingditismeeror water-
example, the 30 swellable material may he a polymer that is capable of
swel GhEE 5 sHE T HEHITAe 11FeSHE ) QAP B e e Swellable
hydr@shiyeicn g dlyichshabstimatatesvditablatarial ispiexpiandosoemna such as a water-
”eglbi?i ents, the swellable mgzerial sg%%lls lﬁ) n contact with 351 ¢ h

swiellgBlR SRS R PRI LR R BEVBISH sy HEMTeFR A RIcsBRTBatRldp form the
swellibddsonb@stial 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,
dimethylaminoethyl methacrylate, acrylic acid, trimethylammoniumethyl, methacrylate
chloride, dimethylaminopropylmethacrylamide, methacrylamide, and hydroxyethyl
acylate.

[0071] A variety of hydrophobically modified hydrophilic monomers can be
utilized in accordance with certain embodiments. Examples of hydophobically modified
hydrophilic monomers include alkyl acrylates, alkyl methacrylates, alkyl acrylamides,
alkyl methacrylamides (where alkyl radicals have from about 4 to about 22 carbon
atoms), alkyl dimethylammoniumethyl = methacrylate chloride and  alkyl
dimethylammoniumethyl methacrylate iodide (where the alkyl radicals have from about
4 to about 22 carbon atoms), alkyl dimethylammonium-propylmethacrylamide bromide,
alkyl dimethylammonium propylmethacrylamide chloride and alkyl dimethylammonium-
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15 by the swellable material and the absorption causes the volume of the

swellable material to increase, thereby expanding radially. The swellable

material may displace the tubes and part of the outer surface of the

swellable material contacts a formation face in an open hole completion

or a casing wall in a cased wellbore. 5[069] Some embodiments of the

swellable material may be made from an elastic polymer. Examples of
propyastiassyamaidariedide dwyriRetiroplishergiehe NAvAJME! @i to about 22
carbdHRfImSfyrene butadiene, natural rubber, ethylene propylene monomer

bber, ethylene vinyl acetate rubber, hydrogenized acrylonitrile butadiene

10072 ibber. 2E5luHIETR BitalIErE AHIEDIEBRRUAH AR B IgFEHRIBBOments
can BEGAEHEANBIPRBIeRR FIRySHR)late maiadat BaXHRISRYARMARIOthRS nomers with

materials dissolved in, or in mechanical mixture, with the other materials

any Rg idth merswellable nfy@iennabiciipcd e bk Rysiamhdicndrgromers.  The
polyrfieREa @b etetreRnPMinyE CRIPHIERI metaxtidusthaspdatenashdaniidleof which is

ethylacetate, or other polymers. [0070] In some embodiments, the

descufataBld hisdrAIRE NN RALS S HCN S8 SrP BRI TSN by reference.

ThesaciheNing filichiptnaveatestinmiteyamplectharswelighle mateiéalrange bfom about
a water-swellable oléré]er such as a water-swellable elastomer or water-

100, Q01O PHb ! O it QP refersatiianRenien AR Beapout 3,000,000.
Theseaiiyineitabienhylsephelie PROIEVGEA6IVIE Hswvel\aredmitoRttHter(s) to the

copolymer such as a water- swellable hydrophobic porous copolymer.
hydresrlpalymerdiicd SxAopileBnemetR sbbrdrage ridtaniAherid-98:0.02

to abbygamhihc monomers and hydrophobically modified hydrophilic
monomers. Examples of suitable hydrophilic monomers include

(0073 crylamidft SO G IRRAGI AN NS oS 1BUGIBIRE Rlgmay be made from a salt
polyrbNgilistetry lechysanyiaenidad piiteliflen ersisielkuiepingaibin)acrylate that tends

methacrtyla e, acrylﬁ:] acid, trimeth Iammoniumethéll, methacr%llate
, [

to AR RS FRm iath B b FVIRMIR L5 NQ Rie FRE R mia eqnyater that flows
from hysirgpeetbyllod ealtlaientedtrbtibrvatintyrofmudmphehimgliomedifiesh of high salt

ﬁfiro hilic monomers can_be utilized in accordance with certai

h .
conCeMEBRMmdASE SMMEELF NS ostc SR HBRIHER §dmﬁm7??ane (an interface
betwsrenamersanclpde/alkyl aexylgiesdadtdrmetiiasyylates, sakyl geiprasnidgws water

lkyl meth ides (where alkyl radicals have frqm about 4 to about 22
molefE T atori) ARYF i eaa s R Macryiate chionde

[0074ind alkylThe 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
precise forms disclosed. Numerous modifications, adaptations, and uses thereof will

be apparent to those skilled in the art without departing from the scope of this invention.
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dimethylammoniumethyl methacrylate iodide (where the alkyl radicals
have from about 4 to about 22 carbon atoms), alkyl
dimethylammonium-propylmethacrylamide bromide, alkyl
dimethylammonium propylmethacrylamide chloride and alkyl
dimethylammonium 16 propylmethacryfamide iodide (where the alkyl
groups have from about 4 to about 22 carbon atoms). [0072] Polymers
CL ble in swellable material according to certain embodiments can be
prepared by polymerizing any one or more of the hydrophilic monomers
with 5 any one or more of the hydrophobically modified hydrophilic
1. mbndrrerd eReehimenpakith tehaiog eiPaead iied PlRritiss Seagen assembly

compHs APl MBIeNifatdassiisgdsdd. Sxkalentdia ©446. bish;\Ailbe disposed
incorporated herein by reference. These polymers may have estimated

exterigp|éeufiewepta BB /BT fraRfaBo VR DABAISHRL HIZPAS6E, opBiween the
swellgiie arnieiesreth FRRe0he SR 19, AbaedsHPee. R9LoAthENRAR RANIBRIALIng fluid,

may also have mole ratios of the hydrophilic monomer(s) to the

the s RoBRIGHANSFRRRRFIRS g ABH ISR RMENG Rjdeasidart of the tube
towaRPaUE 9% bP2h o rhraut AetSin AR B pane prakefimentdntitfured to expand

swellable material may be made from a salt polymer such as
mOreptB%éHﬂa?HR)%Oﬁr%ﬂfﬁ%'d%FS%ﬂﬂ%tﬁéﬁﬁrﬁ@gW)%M?ﬂé%‘ihat tends 15

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

2. arfaREEEMATILEP Y ATSSHHEH G2 BolyRRIShiigssUpPOt material is a low-

swellfgupeeneakip so@enbrane (an interface between the salt polymer and
production fluids), the salt polymer allows water molecules to pass, but

prevents passage of dissolved salts. 20 [0074] The foregoing description

3. ofghseawrreisrentidlynabsiindinty st adrtmemndmentiereinthednveiéictbmprises a
as been Presented only for the purpose of illustration and des rigtion

ur
pluraliffiqf REHRIIR %%Hlf‘srﬁHﬁBP% MACHR IRVEARLIUS O fralals at least

one perrosticalosatk Numgitgus mathiaabassragiapi@bonsiand weesrihereof
will be apparent to those skilled in the art without departing from the

scope of this invention. 2517 CLAIMS
4. A screen assembly capable of being disposed in a bore, the screen assembly

comprising: a swellable material disposed exterior to a base pipe; a tube disposed
exterior to the swellable material, the tube comprising a plurality of perforations; and a
support material disposed between the swellable material and the tube, the support
material being capable of isolating at least one perforation of the plurality of
perforations from the swellable material, wherein, in response to contact with an
activating fluid, the swellable material is capable of expanding and displacing at least
part of the tube toward a surface of the bore.

5. A screen assembly according to claim 4, wherein the support material is a low-

swelling rubber compound configured to expand less than the swellable material.

6. A screen assembly according to any preceding claim, wherein the support
material is a non-swelling rubber compound configured to retain an initial shape when

the swellable material expands.
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1. A screen assembly capable of being disposed in a bore, the screen
assembly comprising: a swellable material disposed exterior to a base
pipe; a tube disposed 5 exterior to the swellable material; and a support
material disposed between the swellable material and the tube, wherein,
in response to contact with an activatipg fluid, the swellable material is

capable of expandig&?nd displacing at least part of the tube toward a
7. sUNREKINBISSBOWhBRSAT @%mwemsﬁms@aimguw@@&%xt@@néwe"able

mateMArMENGTDS JHBBOE, MRS EH I sRIEHEP the aeh¥Binadital 8 disposed in
screen assembly according to claim 1, wherein the support material is a

the graRv&welling rubber compound. 3. A screen assembly according to claim
1 or 2, wherein the tube comprises a 15 plurality of perforations, wherein
the support material is configured to isolate at least one perforation of the

8. plfvaiftEsMHensraRbNs ASA R iR RibYe RFREEAHI94CIAI b redneAc KR MGy tUbE IS a

filtratPaRIBO! BeprifRPsad Mtarbairdhe JereamasagMphrticONaRsiSitGitérials from
swellable material disposed exterior to a base pipe; a tube disposed 20

hydrosaehR i swellable material, the tube comprising a plurality of
perforations; and a support material disposed between the swellable
material and the tube, the support material being capable of isolating at

9. leAstHReSaIBR bt ARSI DAY BratBHE HoRAAE SRRl the support

mate AR i drdsaitelh HRFROPERIMGRN aBbeHBRItivating fluid, the
swellable material is capable of expanding and displacing at least 25 part

of the tube toward a surface of the bore. 5. A screen assembly according

10. toxlaietdedvbenrfaniiRcuppe iR isssionblpweliaplieubbPeeing disposed in a
caompound configured to expand less than the swellable material. 30 6.

A .
bore. s thee M gUBRMRIEIREANG 05 HRY PR Ce AR BRIMCIRE  FHREQuHDSHPase pipe;

positf@p}ﬂmiaé;]ss@[ﬁ}?\tﬁkﬁ%ﬁwﬁiéﬁd“lli@ﬁv_@?mpﬂwgi:ﬁ?tgﬁgufgdﬁﬂ)é&taé!h@ntﬁtﬁtiaiase pipe;
.shape when e swellable material expands. . SCcreen assem i
oIt R YLD AT BEMEGIRARE SHRPCHTE R Al s ine. the

swellagEoguateviaeresinge cobeigured dhecswpeitdnateriaspon sisnesed imdivgating fluid;
roove, 5 8. A screen assemply gccording to any preceding claim,,

proc g}\éim(;wﬁf@@eamatergr% 6%orm a{ roove ¥erhic It e célstlng member and

the support material are disposed; removing the casting member from the groove; and

positioning a tube in the groove.

11. A method of manufacturing according to claim 10, wherein the tube comprises a
plurality of perforations, wherein the support material is capable of isolating the plurality

of perforations from the swellable material when the swellable material expands.

12. A method of manufacturing according to claim 10 or 11, wherein the support
material is a low-swelling rubber compound configured to expand less than the

swellable material.

13. A method of manufacturing according to claim 10 or 11, wherein the support
material is a non-swelling rubber compound configured to retain an initial shape when

the swellable material expands.



filtration tube comprising a filter media for filtering particulate materials
from hydrocarbon fluids. 9. A screen assembly according to any
preceding claim, wherein the support 10 material is hydrogenated nitrile
butadiene rubber (HNBR). 10. A method of manufacturing a screen
assembly capable of being disposed ipg bore, the method comprising:

positioning a casting member exterior to a base pipe; positioning a .
14. suppoethestefimpeiirEH e BSSARYMEEMBEY RLtRE HakBSHfikia 83, wherein the

suppBASHRRINGI dsRllBBIeARIE iRk e MIRSAIEHR SUBBBF(MRISHR! and the

base pipe, the swellable material being configured to expand in response
to an activating fluid; processing the swellable material to form a groove

15. inAVhiHBe GIsHhITaBDRRGNECBRITPREIEMABHAl Brectifngsed; to 14, further
removing the casting member from the groove; and positioning a tube in

COMRHEIRPo ARSI A Thadhior BEMASHRXIEHAGLaEE BRRPIBIBRiM R eIN positioning
the cWERgIMER BePeRINBrSeIFe MHsAlIYISE RorfiatiessouParRNtBecasting member
support material is capable of isolating the plurality of perforations from
to thefergiRgdBRMRS erial when the swellable material expands. 25 12. A
method of manufacturing according to claim 10 or 11, wherein the support
material is a low-swelling rubber compound configured to expand less
than the swellable material. 13. A method of manufacturing according to
claim 10 or 11, wherein the support 30 material is a non-swelling rubber
compound configured to retain an initial shape when the swellable
material expands. 19 14. A method of manufacturing according to any
one of claims 10 to 13, wherein the support material is hydrogenated
nitrile butadiene rubber (HNBR). 15. A method of manufacturing according
to any one of claims 10 to 14, further 5 comprising: positioning a framing
member exterior to the base pipe, wherein positioning the casting
member exterior to the base pipe comprises coupling the casting member
to the framing member.





