SAND CONTROL SCREEN ASSEMBLY AND METHOD FOR USE OF SAME TECHNI CAL FI ELD OF
THE | NVENTI ON [ 0001] This invention relates, in general, to controlling the
product i onoabiopastsecul ate material s from a subt err aneanptorusadmosoand, in
particular, to a sand control screen assenbly having radially extendabl e
filter menbers that are operable to contact the formati on upon actuati on.
BACKGROUND OF THE | NVENTI ON [ 0002] Wthout limting the scope of the
present invention, its background is described with reference to the
production of hydrocarbons through a wellbore traversing an unconsol i dated
or 1 0osel ANDONTROLFGIRERS ASHEMBUY ANG MET OB QIS TISE OFSAME  known
in the subterranean well drilling and conpletion art that particul ate
material s such as sand may be produced during the production of
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Fesal t I HE SR SGoR PR e in S o PO B PRV P! PRIeCmprBaIot he
parti ciglodt & siBleRincah Fokmtfn AR a5 bMEcYIBA to b0aR@ TBARGANCReW Afinbil gving! ! .
such as tubing, flow control devices and safety devices. In addition; the
part i cuadaally exdendeblaifdtermpmbarstthatiarsoparatiietd gpnidchhe tformatiohlupon ectuiatig. t he
need for an expensive workover. Also, if the particulate naterials are
produced to the surface, they nust be renoved fromthe hydrocarbon fluids
by1@r ocessi ng equi pnent BACKIGROUNDROE THROOYENDIEONTEL hod for preventing

t he production of such g@rticulﬁ%e materials is gravel packing the well
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the problens associated with the production )
flow control devices and safety devices. In addition, the particulate materials may partially or

20  fully clog the well creating the need for an expensive workover. Also, if the particulate
materials are produced to the surface, they must be removed from the hydrocarbon fluids by
processing equipment at the surface.

[0004] One method for preventing the production of such particulate materials is gravel
packing the well adjacent the unconsolidated or loosely consolidated production interval. In

25  a typical gravel pack completion, a sand control screen is lowered into the wellbore on a
work string to a position proximate the desired production interval. A fluid slurry including a
liquid carrier and a particulate material, such as gravel, is then pumped down the work string
and into the well annulus formed between the sand control screen and the perforated well
casing or open hole production zone.

30 [0005] The liquid carrier either flows into the formation, returns to the surface by flowing
through the sand control screen or both. In either case, the gravel is deposited around the
sand control screen to form a gravel pack, which is highly permeable to the flow of

hydrocarbon fluids but blocks the flow of the particulate carried in the hydrocarbon fluids.



of particulate materials fromthe formation. [0006] It has been found,
however, that a conplete gravel pack of the desired production interval is
di fficul twoaomahsesee particularly in extended or devi at edTwskédoosmS1
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bridge prevents the slurry fromflowing to the renmainder of the annulus
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remai nder of .t roduction interval. .[ 0007 n_addition, .it has been found
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Thus, when the expandabl e sand control screens are expanded, voids are
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conventkéredial is ek aatia dupperaniieyc protvidel tosthe demmsatioh hehith el gite v fiGatdtions ar e
not expandabl e which creates a very conplex profile, at least a portion of
whi ch gekapsaoft has besi foundehqwsrvepdhe copyientioarl exprrdpblcsand wonsplascresrpdadabl e
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screens 1S drastica redu resulting in Il I fany,
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sc&? enthaes oe lo}f: sttrg e;[, vx%rsl%lu?sn ;[)rs otilgreirregularities commonly occur which result in certain
locations within the wellbore having larger diameters than other areas or having non circular
cross sections. Thus, when the expandable sand control screens are expanded, voids are
created between the expandable sand control screens and the irregular areas of the wellbore,
which has resulted in incomplete contact between the expandable sand control screens and

25  the wellbore. In addition, with certain conventional expandable sand control screens, the
threaded connections are not expandable which creates a very complex profile, at least a
portion of which does not contact the wellbore. Further, when conventional expandable sand
control screens are expanded, the radial strength of the expanded screens is drastically
reduced resulting in little, if any, radial support to the borehole.

30  [0008] Therefore, a need has arisen for a sand control screen assembly that prevents the
production of particulate materials from a well that traverses a hydrocarbon bearing
subterranean formation without the need for performing a gravel packing operation. A need
has also arisen for such a sand control screen assembly that provides radial support to the

formation without the need for expanding metal tubulars. Further, a need has arisen for such
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production of particulate materials froma well that traverses a

hydr ocar bon bearing subterranean fornmation w thout the need for performng
a gravel weckimgsmperation. A need has al so arisen for ®athisacwassscontr ol
screen assenbly that provides radial support to the formation w thout the

need for expandi,ng netal bul ar.s. . ther, a.need_has. ar.isen for sucha
Cord Corehd PO TR ey et i syilble RF ipe BPE S el BoriemmitlnopgnEole
hori zog@pletioRen hol e conpl etions. SUMVARY OF THE | NVENTI ON [0009] The

present invention disclosed herein conprises a sand control screen assenbly
that prevents the production of particulate materials froma well that

traverses a hydrocarbon b% i ﬁlﬁﬁﬁﬁ tion or operates as an
injection well. The sand C‘O‘MS‘U‘E‘E‘HM]‘ the present invention
achs ev a0 The hasetttinvdntibo discloded haeit dogiprivey 4 Qindl ddaitrdl Sr@ylssdai iing
operation. In_addition, the sand control screen assenbly of the present
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hol e casspindlyi ofishel prekamgnvdmtinh zohicads hioeksaltiwithdunties wadds for] RRhidgnNa One
aspect, the present invention iLs diyected to % sand control screen assenbly
t hat i graa%ep g PBETREoh o It 49g iR \Ri;ff M SOREN | S587eB. astably apfd theoprepest
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sidewal | portion thereof and an internal flow path. A plurality of radially
ext endeipanding|meial trewtesr $usther, §wcland pentadd Isyreers ssembtyedt the biesait iheasibn one of
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retracted running configuration and a radially extended operating
conf i gisrepcrabi to by pasitioned vhin aavcbpse. eifecnndbomrdlistreen assemblyr mchudes a

refer | . ! % o 0] g t W t;h t he | L. bore 001 I n
gng§ e ng%lg %ﬁ%ema%%sé\}%[sf é‘lﬁ‘{%eﬁ ér‘(rlzlatr[‘c’relg1 i aaﬁl(?%;}@érlué\ﬁ B}egeﬁ) ?) 33%%5 é‘%ﬁ@%ﬂ{“ﬁé’ Wase
pi pe andplatalityeas tadimliyostéroiabloffilten enanatshiraibleyeael opadblyl Ssddistb@kifehess such

that, in response to cqonfact with an activating fluid, radi al expansi on of
the swelq gbthe &BF@P%%|°?|t§§/g’Psec£ul§es T craially aﬁ&%%fldéktlﬁeﬁla%mn@mm venenber s
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guration. In this enbodi nent, the activating uird may be a
hydr ocertblablel fulied mexalyens alsghgveoa radidlyl fiekracted running configuration and a radially
20  extended operating configuration, in which, the radially extendable filter members are
preferably in close proximity to or contact with the wellbore.
[0011] In one embodiment, a swellable material layer is disposed between the base pipe and
at least a portion of the radially extendable filter members such that, in response to contact
with an activating fluid, radial expansion of the swellable material layer causes the radially
25  extendable filter members to operate from their running configuration to their operating
configuration. In this embodiment, the activating fluid may be a hydrocarbon fluid, water,
gas or the like.
[0012] In one embodiment, the radially extendable filter members include a cylinder that is
coupled to the base pipe and a radially telescoping piston slidably received within the
30  cylinder. In certain embodiments, the radially extendable filter members include a filter
retainer and filter medium. In other embodiments, the radially extendable filter members
include a perforated tubular. The filter medium associated with the radially extendable filter
members may be any one or more of a single layer mesh screen, a multiple layer mesh

screen, a wire wrapped screen, a prepack screen, a ceramic screen, metallic or ceramic balls

3



[0012] In one enbodinent, the radially extendable filter nenbers include a
cylinder that is coupled to the base pipe and a radially tel escopi ng piston
sl i dabl y weceinesisai t hi n the cylinder. In certain enbodipogEnissgoonbesradi al |y
extendabl e filter nmenbers include a filter retainer and filter medium In

ot her e nts he radi al | ex dable filt mepbers. i ncl ude a
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dlnen5|8n and the |ongitudinal dinension of the radially extendable filter
menber sVi s between about 1 to 10 and about 1 to 30. [0014] In sone
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of the radially extendable filter nenbers. In other enbodinents, a id
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least a portion of the radially extendable filter members to be displaced toward and preferably
in close proximity or contact with a surface of the wellbore.
[0016] In a further aspect, the present invention is directed to a method of installing a sand
control screen assembly in a wellbore. The method includes running the sand control screen

25 assembly to a target location within the wellbore, the sand control screen assembly including
a plurality of radially extendable filter members each of which is operably associated with at
least one opening of a base pipe, the radially extendable filter members having a
circumferential dimension that is less than a longitudinal dimension thereof and operating the
radially extendable filter members from a radially retracted running configuration to a

30 radially extended operating configuration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] For a more complete understanding of the features and advantages of the present

invention, reference is now made to the detailed description of the invention along with the
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control screen assenbly in a wellbore. The nethod includes running the sand
control screen assenbly to a target |location within the well bore, the sand
control swoeer/@assenbly including a plurality of radi al pgTast@adaddse filter
menbers each of which is operably associated with at | east one opening of a

base pipe, the radially extendable filter nenbers. haying a_circunferenti al
O oo B TIAY e b s 1 FHCIA CPBEPPTAIaE TG e S A TR JEUE e BB Pt | ng
the radhabdo¥n&xt phdelantitiéisr menbers froma radially retracted running
configuration to a radially extended oFer ating configuration. BRIEF

DESCRI FO0ISNF@Rra A BRAWhNGS! dlbusriti¢iopt a wadl systompberatngiadgdurstityneli sapdof t he
features a(gd advant a%?s of ..t he Rﬁrl.esent i nvtenti on .re{ erencE .S now. nade to
the deCantedCREs &yt et Tubhiig SApAS I g0 g o ALaeBedipRy PhGe

fi g8ir eprdsBntWiveafios:or r espondi ng nunmerals in the different figures refer to
correspondi ng parts and in which: [0018] Figure IAis a schematic

i 11 ust @19 Higre dBvis|a schpwatenilbpstpben afaavahl sisten operating armdurebiyt ofosandcr een

or e on EORR P el B E BReh A At AR A R o B BRI LF e | "

syst empapedtaavengor pl urality of sand control screen assenblies in their

operati&&oconfi guration accordi Qg, to an enbodi nent _of the present
i nvent (Y01 FonwoPAps guress sactional Viepgakensleng bpaPAv2Aw taasaed canteplgerdene

2A1 2A t : i: L Dy '
okt ghrsTBRIEHERD 1A SERETE BRARIHN Aol Aub bt Rresing o)

Fi gur eil®Bniien;a cross sectional view taken along |ine 2B-2B of a sand

control en assenbly of figure IB jn an operati onfiguration

accor di[?@(ii ?1%e Zﬁ‘d%&i tse?}foq’fl{]ﬁleﬁ’rtékeéhglopgl Bﬁ?baﬁ,ﬂ %@0922 CRRUERIISTOSA i s a
Cross §eembnal flired1BaRt Opdrily SEAMARRHSAIEBIInG Fo @n ldh¥dlent of the
configuration according to an enbodi nent of the present invention; [0023]
Fi gur e p3Bentdnyengpyss secti onal of a sand control screen assenbly in an

o] ati figuration ' a jment. of th resent .

hient 102 PR AR B 5 Sheo®, b o o B Phesf b il B Btboeing 1 ¢ v
menber cH@igustoni ddcerdigid at enibbdimede 6 £1BB pass@itventiag.cor di ng to an erbodi ment

of the &rese_nt i nvention; )
[0023] Figure 3B is a cross sectional of a sand control screen assembly in an operating

configuration according to an embodiment of the present invention;
[0024] Figure 4A is a side view of a radially extendable filter member for use in a sand
20  control screen assembly according to an embodiment of the present invention;
[0025] Figure 4B is a front view of a radially extendable filter member for use in a sand
control screen assembly according to an embodiment of the present invention;
[0026] Figure 4C is a top view of a radially extendable filter member for use in a sand
control screen assembly according to an embodiment of the present invention;
25  [0027] Figure 5A is a top view of a radially extendable filter member for use in a sand
control screen assembly according to an embodiment of the present invention;
[0028] Figure 5B is a top view of a radially extendable filter member for use in a sand
control screen assembly according to an embodiment of the present invention;
[0029] Figure 6A is a side view of a radially extendable filter member for use in a sand
30  control screen assembly according to an embodiment of the present invention;
[0030] Figure 6B is a front view of a radially extendable filter member for use in a sand
control screen assembly according to an embodiment of the present invention;
[0031] Figure 6C is a side view of a radially extendable filter member for use in a sand

control screen assembly according to an embodiment of the present invention;
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[0025] Figure 4B is a front view of a radially extendable filter nmenber for
use in a sand control screen assenbly according to an enbodi nent of the
present iwoentomsts2[ 0026] Figure 4Cis a top view of a raditskéog/osswsendabl e
filter menber for use in a sand control screen assenbly according to an

enbodi f th resent inventiaon:. [ 0027 i e A is top.view qof a
r adi al W}gk? égll’ﬂ%g e'5f% frpgﬁ,v ef * dd?ﬂyu )gte%‘%%!fg géﬂdm(e,@hf’rr &r WErBénSdSsenbl y
accor dichgird] Gcrdbn 8¥BIABIRBSrdRg th AR eRIbBERIENt bIMhEPdseRtintHidB] Figure 5B is a
top view of a radially exte_ngabl e filter menber for use in a sand control

scr een [M33kFigwe dAcisralfapt viewael @agbelbherendsble flderpmemben farmserin iaosand[ 0029]
Fi 6A | I i . iakl y. ble fi.lter. b f i
r Sanactiy SeReThi EnihBUnR O30 Bbakintt) SFARRSERiMEORST the oresont |

i nvent [6034] FRRRO7BRsgUfenBBcivsofda ridilly vitendadle Altéragb@abby f@xisendabigaf il ter
menber for use in a sand control screen assenbly according to an enbodi nment
of t he cpited seeen apamblyFscologde pn epadisnegtof the graserfdnyandignof a radial |y

X tor s, Hdde7CTRIPRE! Obnt0ra AL BIEN GO iRt ABRRERASRETR Wi,

according an e pre t 1nvention; ure
front vomwlefreen amemnbly accadingridablembbiinieat ofthaipessefitdnvansienj n a sand control

F1 gur o ] St PECRGIRM) yevES, SRERN SHinBhisaBliarFRb: thohbar % Bhduse i

a 3@nd ;R sQiee® £4s6BBIyAREGTRoM0 AR CRILBHIMENE Bf AR pRIBRADIERbnOf the present
invention; [0034] Figure 7B is a front view of a radially extendable filter

menber [4037] bisguré RAaissanide coew rodla sdliadlynexserslablol fjltacoembiérnipr tuse dm aesbddi ment

of the present invention; [.0035] Figure 7CJis a front vi.ew of a radially
oxt endSHHE Frepk P Fah R g S an B eioL Br Prob ekl nssen! v

accor dijguss| PiguRe 8Bbiadi fBRd vietv éhe rafiaBeatteh AR it@NnemBO3RY sk JH Al 1S a
front view of a radially extendable filter pmenber for use in a sand control

scr een CARIER seeen aseBblyi aseordiredn as spbadinent obthe prrseriverstioni nvent i on; [ 0037]
Fi gure i S bde . Vi 0 kal | e filt nber for. use in
a ggnd[@égl f%ﬁ%ri (b:jfj‘elgrf1 gr\gssseér‘?‘gﬁ?/ﬁagg}é%% 8I¥ r&\lggé %Qgﬁp(kelnsggé&hrfaggnefnr% " ASUPMB8 ent

i nvent canfigurBdaSccdrimigrte a Bmbsedianeht ofthe presentafiveatioadi al | y extendable filter

menber for use ip_a sand contrqgl .screen assenbly according to an enbodi ment
of the“{ﬂ“@kgﬁm‘? éht CoRS S‘[cé‘ﬁég]“?f‘i" @gﬁéa Cqrirol Spgasseably; B RBIoPGTaERE of a

sand CeRdatRm8E5dRSIE IR kMbbiinfen! SMAE PEsERHFEHLAL | ON according to an
enbodi nent” of the present invention;
[0041] Figure 10A is a cross sectional view of a sand control screen assembly in a running
20  configuration according to an embodiment of the present invention;
[0042] Figure 10B is a cross sectional view of a sand control screen assembly in an operating
configuration according to an embodiment of the present invention;
[0043] Figure 11A is a cross sectional view of a sand control screen assembly in a running
configuration according to an embodiment of the present invention; and

25  [0044] Figure 11B is a cross sectional view of a sand control screen assembly in an operating

configuration according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0045] While the making and using of various embodiments of the present invention are
30  discussed in detail below, it should be appreciated that the present invention provides many
applicable inventive concepts which can be embodied in a wide variety of specific contexts.
The specific embodiments discussed herein are merely illustrative of specific ways to make

and use the invention, and do not delimit the scope of the present invention.



[0040] Figure 9B is a cross sectional view of a sand control screen
assenbly in an operating configuration according to an enbodi nent of the
present iwoentomsts2] 0041] Figure 10A is a cross secti on&CTaiseaw9nfs9al sand
control screen assenbly in a running configuration according to an
enbodi t of the present inveption;.[0042] Figure 10B is a Ccross sectiona
vi ew of sy Ketrrete %ﬁ?ﬁst&%élﬁe Qés@ﬁf&r‘{/siw F?d&pvg_?ﬁﬁmfan shidiggp ahieiy _
accor dighGahd caftr@NREENRREmBlicst ARbEIYRSE PlinkiPles Nt ﬂareﬂ;o RrE%ﬂ%veﬁﬁQﬁ'&ﬁatHSA I's a

cross sectional view of a sand control” screen assenbly in a running

conf i geclematinalie dbustited and aenceatlyodésignatedofl 0.t him pree dlwmtratedhvearttodomentand
[0044] Figure 1B i.s.a cross sectional vie a d control. .screen
hssenbMFIPNeG? SRS ARG TR AG e kias oV Sinede 15 ha SISGHABATCToreL: he

pr esentedtiduaat ihe 'ﬁp*)%%ﬁd{f@ VSR AN herbtiFa LANMENTEIN 6 BRARIceMRhcg t he
maki ng and using of various enbodi ments of the present 1nvention are

di scussadin weleqrail2. pWelbpreilg aseoligsp sbsapprlbcherizontial BegtionHd thatesdends

i nvent i,on 7 ' i ' concept s i can_be. enbodi ed
in a m} g" a(raifl y&% spggﬁ F%g%gﬁﬁgﬁggeg#kﬁﬁgpg@ifgélgﬁggggﬁgﬁﬁga P@Xussed
her ei nharigonarsedtioni 118l afsteildbievie isbpapkdefi ¢ ways to make and use the

i nvention, and do not delimt e scope of the present .invention,[0046]

Ref er r IMf471 hpsitigpgd,witging W@}[EO@G flg,ani ﬁé@@ﬁwgiflgoraé% BYrEge 4s erbing phingm2.

i nghudihg: 3 [(IRAVE | ¢ TeToAW{

pr i p e P 2% iR S A T TR AR L, A BRI 0 85 ana
gener ablrjacde Ragitmined within fubinghering 2896 patledliondfosindeotitrolascreeh| dssemeblik?
extendg thggggh %he %arious earth ﬁtrgaa. Xﬁ%lbone 12 has a substantially
verti caf sdlFi S99 B P> SBaPETor™ o CWHICEH! HAs? THUMEE | Wo UPRUFEed a
casi ngcaifigupdiohd that is cenented within wellbore 12. Wellbore 12 also has

a substantially horizontal section 18 that extends thro%gh a hydrocarbon
bear i n§0048bRefaramealgo fotgnie il Bathzeein medepjatedsthe ateddystembfifgurd bA wittheanid zont al
section 18.0f | | bore:12,) en hole. [0047].,Positioned wthi.n wellbore
1o hnaceRteinarhd g4 In RASE opBaliog b AGuT Rt 89 Coni i Our T g 22
pr ovi degplaine® idgtichtef Adtail BEIBRL kauh dfl thit depitted barAV@Intbl Rednotsc@hbIRR 24Ghak 0 t he
surface. Posjtioned wthin_ tubing string%ZZ is a pIurag@L%mof sand contr ol

scr een? dS8eRBri ©BlULY phEadialyexiaidepls filke mespbeas aachp by mafesiak g in a
runni ng, géne?ﬂ?ﬁﬁe%g\%ﬁtglﬁlg%m%fnl%lrl%ér% dis#)g%ﬁ%]xté?ﬁ)frg a\[lrmb{ﬂ[ﬂi gu!gﬁrgisé Bide! S e ! B

therein I's depi ct systemo gure
radially extendable filter members are disposed externally of the swellable material layer. In

20  this configuration, when sand control screen assemblies 24 come in contact with an activating
fluid, such as a hydrocarbon fluid, water or a gas, the swellable material layer of cach sand
control screen assembly 24 radially expands which in turn causes the radially extendable
filter members of sand control screen assemblies 24 to contact the surface of wellbore 12.
[0049] Even though figures 1A~1B, depict tubing string 22 as including only sand control

25  screen assemblies 24, those skilled in the art will recognize that tubing string 22 may include
any number of other tools and systems such as fluid flow control devices, communication
systems, safety systems and the like. Also, tubing string 22 may be divided into a plurality of
intervals using zonal isolation devices such as packers. Similar to the swellable material in
sand control screen assemblies 24, these zonal isolation devices may be made from materials

30 that swell upon contact with a fluid, such as an inorganic or organic fluid. Some exemplary
fluids that may cause the zonal isolation devices to swell and isolate include water, gas and
hydrocarbons.

[0050] In addition, even though figures 1A—1B depict the sand control screen assemblies of

the present invention in a horizontal section of the wellbore, it should be understood by those
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control screen assenblies 24 in their operating or radially expanded

configuration. As explained in greater detail below, each of the depicted
sand contwol2ororesa assenblies 24 has a base pipe, a pl ecalustgooos4osndi al |y
extendabl e filter nenbers and a swellable material layer. In general, the

smellabLﬁ gatg&ial | ayer i$ di sposed exteé}oréy around .t he base pipe and
the radfilfd {p _taéht&afb Spi ?‘&“0_ fHoE SSERe B BEFSEXIBYSIAR irerequas
svel | allef sIRLEldr Ake [rPSTated & Velichl a@nmrewA&é&&ngwﬁﬁ@h&ﬁa%%ﬂa&&%d Bgreen
assenblies 24 conme in contact with an activating fluid, such as a

hydr oc #hrdse skiilediin thevaat that the use gd slireetinmak (gaink attheamattose, adlow aymper,dbwenc h
sand control ,screen ass 24 radi al expand. iich in turn, causes the
ool B, SRRARRD FRTEE I o uldp A talad OB MurRu R subolliduE A 8 24 o
cons actret fpidet frage ffurove teb@sveard AirebRMARinEvRbrd IRUED Jf B8 6T eshOndiB
depict tubing string 22 as including only sand control screen assenblies

24, t hdgaresiid thegdqwnward digeetion pringdewaid the battem ofl ishen gorsespprdjng figweey
i ncl ude: r 0 t;00l t id flow trol
devi cegil?e%%é%%é?@% § St Ser}g\ I?ag é@g/ts%s%s errsgoglﬁljél t% grgylli See.mb,&le%o, tlrll‘ﬁbi ng
st ri ngp@Rentayvdntiodiin iadeellbion¢ havinglawindlé hyrehblel it hovll e wddeR@oddPRkhose

i sol ati Qr’i evices such as packers. Simlar.to the swellable material in
sand c&FtledIn eaEihatibe sptsl paadrod seregmassembliss0f the prosentdavention eesseavally be

mage T LRMIALEId absid Raliaa] elRREs BRAAE haM B é@otr% lm!tfa %ghﬁ%lé 0?%faglgh Jonal

inorganic or organic fluid. Sonme exenplary flui a y se
i sol at mgHbetewi ces to swell and isolate include water, gas and hydrocarbons.

0050 di-ti. A i 1A-1B ict th d trol
tor eonlUBIEREIHER o B o RN RS fepiied Bl sotsiial YeBe ol Groadt ¢ he
vel | bokgntrdl tsci2b@ ésdmbgy inermnfeccdafighialse s lehddied plilgipRS tolf kRabretdie sand

control screen assenblies of the present invention are equally well suited
for us&ventigeandds eencarllydastgnatell Hle Serbeaurol aredr assenbly 40iincludrsiblast pipe

ungder s b Ski i he, ar t se of directional rne
sugﬁ aggg %J%i gﬁgﬁﬁﬁh%%g??bﬁgﬁkg? J%ﬁ%nﬁ,eégaﬁhd%8ﬂﬁﬂﬁyﬂﬁ§WFPH@Sé&§ used
i n rel Rbditionedardinel basé piperdatis wavweltbiddinmetz LHer t9eBwansbld apitiae thyensg he

figures, the upward direction peing toward the top of the correspondi ng
fi gur elsa?ﬁ'&aﬂf}‘i‘etod’&%MP é%ﬁ%@f‘iﬂ&ﬂ@éﬁ%ﬂﬂ%Fe&hmﬁae-bthfefﬁbla;f the ickness

cor r espPRGLNGId aMFiSt 1abbKeM SEntins¥EN bhdg l{@tin fh DGRt AT shﬁq g(g,gi}og %ﬁ}ehe sand

control screen assenblies of the present rnvention rn a we a\e/I?ng a
si ngl eassomblyo#® and tthe owmaterbel waldleore t5doshichythethopen skpankied, 4 ekpiginad tin t hat

e gt draf RS FRPHTERT SpUPEy ShbrsPuSH vk MG PRl 196F 68 and a
pl ur al jddy refialBr axteRdable filter members 52 with the surface of wellbore 50 is achieved.
Preferably, radially extendable filter members 52 are circumferentially and longitudinally
distributed about sand control screen assembly 40 and provide a plurality of substantially
direct pathways for production fluids from the formation to enter internal flow path 44 of
25  base pipe 42.
[0052] In the illustrated embodiment and as best seen in figures 4A-4C, radially extendable
filter members 52 each includes a cylinder 54 that is attached to base pipe 42 by threading,
welding, friction fit or other suitable technique. Slidably positioned within cylinder 54 is a
radially telescoping piston 56. Attached to the outer surface of piston 56 is a filter retainer
30  58. Filter retainer 58 supports a filter medium 60. Filter medium 60 may comprise a
mechanical screening element such as a fluid-porous, particulate restricting, metal screen
having one or more layers of woven wire or fiber mesh that may be diffusion bonded or
sintered together to form a screen designed to allow fluid flow therethrough but prevent the

flow of particulate materials of a predetermined size from passing therethrough. In the
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wel | bores. [0051] Referring to figures 2A and 3A, therein are depicted
cross sectional views of a sand control screen assenbly in its running

conf i gur avpaniwtats2enbodi es princi ples of the present i BRCENS2@/04¥d1 1 S
general |y designated 40. Sand control screen assenbly 40 includes base pipe
42 that_defines an.internal flow path 44. Base pipe_ 42 has a plurality of
openin&gmﬁﬁ@gpagpavﬁﬁﬁ ﬂﬁ?&ﬁﬂﬁ”ﬁé@ém%WFﬁo tr ‘i§m§W@PFEB? yﬁﬁﬁh%ﬂ@Wéﬁayer
48. Sw?éla@reh}fcmeemlelmésﬁmm é%lﬁa%ioﬁtlweﬁ MRSotQ MERBeteRE héﬁlgﬁ BRAgLIPY. or

ot her suitable technique. Preferably, the thickness of swe ble materi al

| ayer d4igeinsesbptlit showdd beameei! thabothehéyngs afdiler nodfdisemy teowsed obitls dreesmind
assenbl 4q and the (g'.arrgﬁt r of v¥el | bare 50, such .t hat upon expansi on, as
expl ai KU ACGFBATEPOLE: O Fo BB, MLTRERRER F Ay nT CERAGk TRk Aeon
bot§ svelahbb@esmingfidlat bbakesch8s sathiésadical byade ek enfabl Saliiddk SfeclBElGr S 52
with the surface of wellbore 50 is achieved. Preferably, radially

ext endapd éhg like.erFikpmedigg 0 4is esizedr dogpdange iy ithel prtigular respudpemantis naf] thy

di strihuted. : a 4 n rouide a plurality
ot subDlUgiPhaR e BELSRRAT. oA b8 ShEARG TP et G i e B Al | on
t o ent afediunt 60 Raly belio i@k 26 Mdaraird@ssh rahge 42. [0052] In the illustrated
enbodi nent and as best seen in figures 4A-4C radially extendable filter
menber $0053] Betaring addiaenally nopy tonligiress2B apd 8B; theggin g iqted prasesastipeal 42 by
t hr gadi i rd.cti i in Qt: 'nggagl -Nni i ly
pog(?t i Icv)%gﬁ (yvg'egtal ?%g%t;rlﬁhi §r?§é§¥loi§§1%ﬂ;sly gmrﬁa)ldl :&gﬁgq e?é{% | es?gl §%ﬁ?\lgﬂpﬁ}s{$ %en ﬁ’éugggt%flt ached
t 0 t heembbdimentsivallgblomaprat yelB has candeiih tentactatidi mescth@tindilhidesuchekai ner
nedi um 60. .Filter me ri se a nmechani cal

58 suppqrts a filte ium 60 may ¢

screen gﬁad&%ﬁ?@ A tfh’slﬁlirc‘ﬁatﬁrs 0845 t‘i‘ihbc-hplbqsdi?@?e%pfé\‘%]iaglﬁl %%Qﬁnﬁggﬁri B iorigdialigt al

SCI een R NBloRdALe! witRiR: LtaeE of QLIINGI¥ S0, Which, R thE Iﬂ%&afsa%ﬁlbtogﬁﬁerﬁﬁ be
di ffusi on bonded or sintered together to torma screen desi gned to all ow

fluid theoformpberefaneoulhadditionr by andiat pepansiow off swrdlablecmbtatiel hated8dlas of a

predet er m.ned..size fr in er ough. I1n theillustrated enbodi nent,
fi ﬁjer ga&*é%@ Jfgndléf(l)y ier% g%gégafgﬁe ergetglﬁe Siestnzhmi,\or Cglrngi Wgoggo'il%ﬁfe%&lt ﬁﬁts Og
rel ati wellyored0rse wire nesh with a filtration |ayer disposed therebetween

having a rel ati veﬂléy fine nesh. It should be noted that other types of
filter [M9d] @nadgnail Prdded it thesad contal esprnyasperblics of thesaresent ineentistn is he
presen 3 4 : : Scre cer c
Ser con Mot SHiGR ko PRERUAS a DUILG SERARL for TR ARACHAE TP By BuGFIR 1 e
st eel pathdd aaddilteneglphkeulakd inberialsedt ufmhé Goinsat®nZRdd g deosadi kgnttdl stRen

pa% i Cgsl,sgrrnbfigsq l(J)If rtﬁge p%ssen? fin\tfer;l%on also provide support to the formation to prevent

formation collapse. Compared with convention expandable metal sand control screens as

discussed above, the sand control screen assemblies of the present invention provide

improved contact with the formation as greater radial expansion is achievable and the

swellable material layer is more compliant such that it is better able to conform to a

25  nonuniform wellbore face. Ina preferred implementation, the sand control screen assemblies

of the present invention provide between about 500 psi and 2000 psi of collapse support to

the wellbore. Those skilled in the art will recognize that the collapse support provided by the

present invention can be optimized for a particular implementation though specific design
features of the base pipe and the swellable material layer.

30  [0055] Various techniques may be used for contacting swellable material layer 48 with an

appropriate activating fluid for causing swelling of swellable material layer 48. For example,

the activating fluid may already be present in the well when sand control screen assembly 40

is installed in the well, in which case swellable material layer 48 preferably includes a

mechanism for delaying the swelling of swellable material layer 48 such as an absorption
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production zone into which it will be installed. Sone exenplary sizes of
the gaps in filter medium 60 nay be in the 20-250 standard nesh range.

[ 0053] ReWwerniomgseddi tionally now to figures 2B and 3B, PCharsesn/0at981

depi cted cross sectional viems of sand control screen assenbly 40 inits

operati conf i he Ilustra ed swel |.gbl e teria
oyer SR8 N ohonting Sonpiad o et s e ol o el siiosions or e

hydr ocgkgon fluid, water or gas, which has caused swellable material |ayer
48 to radially expand into contact wth the surface of well bore 50, which,
i n t he (00560 Miceativelsnthsdactwating flyid may fher erequlated threeeh the 'aldﬂhtmm lablae

radi al f | I al I

et end B S FHEE A€ anSh ey BhRo R e 30 Y Tl o e Lo e

wel § boaRkerb&tive] QRS 4bticatiag buigf mby Beoptodackddintd hie S\ﬁé]lﬂm%) !ﬂﬂohp lthes %Iﬁﬁiﬂon
assenblies of the resent I nvention is that in addition to providing a

pl ural ﬁwg;o@ﬂm@aﬁlﬁsw Borg. o s, 16k | b eppreciated that apwirasthed niaydhe pmd 044 and
fil ter d
contr o ﬁ?%ﬁgﬂe%@go a@érﬁdl r ese%it Jalﬁcrll%g%tga tggl%g? Lésg'ﬁl%gf Otdl Bkl fert to
t he fommmmh@pnmUmpseMbaMnkDMWat|on col | apse. Conpared mnth conventi on

expandabl tal sand control screens as di scussed above, the sand control
scr eenﬁﬂ?gb g{%’ﬁﬁﬂ@e G?at‘?rf?i qi‘?’reéééﬂts fPHWnﬁP’@norﬁ’r Svinges Fﬁfﬁrﬁlﬁe@%%ﬂﬁ hetheni t h

t ey f OESRAEN b3S GIAIRIN NAL BhctPAPRN HRDarl o%Pg Yehhs. aggré dapabl e
material layer is nore conpliant such that etter e cdn ormto
a nonu matemlalmwel Hebo pelyier éhat Iswvedls [Mléflldﬁ rtlmbﬂ lm:)inemi rsizzt upon, actlkml a@ o nt r ol
screen §”b51'gle<§ a} 1 ent N ntlon g_\f/l de between about Si
ST g St R e SR e R R
Wil T eeeeRl ke hketial fet minls UPSL cOMBRGHiTh DV él!)‘é‘éirtpmﬂn bP§ hpaRE&Bbn, RNt 1 ON
can be optimzed for a particular inplementation though specific design

f eat ur 8sapPiltgrer BaseThe pedwserbemds ahisrhegbinto thet sevrqllablenag/tenal Juob3B3t thar i ous
tegqni g&ﬁﬁle”@fy &es&aﬁﬂle ate?ﬁpﬂ&%a{sgsg cise\ﬁﬁhéglblra%laqaex%&i% Pg\é [ 481[1%‘41%3 2| an

appropriat € act I'vating causing s g 0
| ayer ddteriabr Pectemaplye; thet beecliabld waterial will uin@lineytil dtsr @aely shficP 288 @Rdially t he

Il t talled in the well
wni on EaeubBeTRaERher S2icanarage ot kiekes Koy opsiohelacsmRaeBIRIbEM f or
del ayi pgidohgals Weh lchat@ WibYE! TROLRelmiEhhitial Qaé%fdu{‘gfiy %%ﬁiféistgéé‘@%eerg%ye q

absor ptiondel ayi ng or preventing coating or nbr ane;
mat er | wdiatlyreptenid radally ovtertdablelfiliee members 52 in contact with the formation.

20 [0058] Some exemplary swellable materials include elastic polymers, such as EPDM rubber,

4)

styrene butadiene, natural rubber, ethylene propylene monomer rubber, ethylene propylene
diene monomer rubber, ethylene vinyl acetate rubber, hydrogenized acrylonitrile butadiene
rubber, acrylonitrile butadiene rubber, isoprene rubber, chloroprene rubber and
polynorbornene. These and other swellable materials swell in contact with and by absorption

25  of hydrocarbons so that the swellable materials expand. In one embodiment, the rubber of
the swellable materials may also have other materials dissolved in or in mechanical mixture
therewith, such as fibers of cellulose. Additional options may be rubber in mechanical
mixture with polyvinyl chloride, methyl methacrylate, acrylonitrile, ethylacetate or other
polymers that expand in contact with oil.

30 [0059] In another embodiment, the swellable material is a material that swells upon contact
with water. In this case, 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 and preferably a water-swellable hydrophobic porous copolymer. Other polymers
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[ 0056] Alternatively, the activating fluid may be circul ated through the

well to swellable nmaterial |ayer 48 after sand control screen assenbly 40
i s instalwedoiom2sise wel | . As another alternative, the aeciasteomgsfsui d may
be produced into the wellbore fromthe fornation surrounding the wel | bore.

Thus, appre ted t at an e used .for
Thert i et inias A RRR YL BE Brestn iy Sn G5 b Breared divs b vty sshodenbllsr v 40
in keepidigmetst dhd RRIreFHoBRIanY Qﬁod?ﬁed Hﬁirbﬂi&ﬁ@flﬁ&fame['sooﬁﬂmﬁ\é? bt Qltt%ulﬁﬁ%e“ al

| ayer 48 is formed fromone or nore materials that swell when contacted by
an act swvitgablomydtophidic swebmers whichnearydni etiliredoingludiec bl larﬁd noFdimieedany! e,

the mater that swel l.s .mul ti |nt|al si ze
upon aét? @19@6@%%1 1§%? i va 1 LRIOPATS Gulfonis a§1[d %ﬁa{h&emﬁ}yﬁaeprﬂﬁ A

expgnd pyirslidsae, edieei 'hoethﬂe ﬁi&‘tﬁh&rﬁhtee a@tyﬁé' abid] Strﬁté@@l@rﬁfn%hm%ylsv\e' I's
upon contact wth and/or absorption of hydr ocar bon, such as an oi | a

gas. THethaildear Belarife a@gﬁetbé@mlmﬂp@om@e yleatifle mmeshicatlamideh tanett the

vol une F}J | e material increases creating a radial expansion of
t he swle}?(lfh %{]egh“ﬁ\é?} rhlﬁgl Preferably, the swellable material will swell until

i ts ouf{@N60}ur vaey ahbydraplichidayly exddifietihydrophiilic afonomiebetas 4 Boafilagy tbhe
formati.on face i,n an o hol e compl etion or the casin vvaII in a cased
wel | bof@m 'Fﬁ %QAEPFrébI‘lge%ﬁlatlgr f‘%ﬂor%gﬁ%r‘ﬁtﬂi‘tgt ARGRAtgRs t IWBQWW‘[@MG

r agg al hydﬁﬁltf&ﬂ"&lltaﬁt'oﬁ fled Eﬂr@mﬁ@hﬁoﬁdﬂlé@rm@m@%& aR. hét ﬁgﬁ&&% Vétuteh the

formation Sone exenplary swellable matérials inclu el ast
pol ynereylatasc alka: meylatbbe&ﬂkﬂsﬂgrymdwum alayk matlxtcuylahides bietcinethly | ene

D oGR8, AT R 1L SR8 EOBM S e TR 205 €7

acr y| ojetHactyeatd Ubrd i@ ealkyb kitmethy Baph@RIemEMPD Qﬁethé‘di‘ﬂflﬁtreo lam%ﬁae r 3P &liand
pol ynor bor nene. These and ot her swellable materials swell in contact with

and by dmmrlmm@numetw dredleasr Hata dodide wherein the abaie radattalSehawatf@m albbasit dxtpand.

e

f | ber Sdm’ﬁeth:}&hﬂqﬂioﬁﬁml ﬁdﬂjylmﬁhﬁdryﬁﬁﬁd@nshlﬁﬁﬁe band ubilignl | AmeRERATHhERIMI Xt ure
wi th polyv %ﬂgl orj met hyl, thacryl ate, acrylonitrile, ethylacetate
or ot hgtopps tw‘élstﬁa‘ftarqﬂh G erouRs havofrp qbopkdTo atwubAdearben

enbodi gBRs, the swellable material is a material that swells upon contact
wth water. In this case, the swellable material my be a water-swell able
pol ymel006UE Rolamees which are useful in accordance with the present invention can be prepared

20 by polymerizing any one or more of the described hydrophilic monomers with any one or
more of the described hydrophobically modified hydrophilic monomers. The polymerization
reaction can be performed in various ways that are known to those skilled in the art, such as
those described in United States Patent Number 6,476,169 which is hereby incorporated by
reference for all purposes.

25 [0062] Suitable polymers may have estimated molecular weights in the range of from about
100,000 to about 10,000,000 and preferably in the range of from about 250,000 to about
3,000,000 and may 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.
[0063] Other polymers useful in accordance with the present invention include

30 hydrophobically modified polymers, hydrophobically modified water-soluble polymers and
hydrophobically modified copolymers thereof.  Particularly suitable hydrophobically
modified polymers include, but are not limited to, hydrophobically modified
polydimethylaminoethyl methacrylate, hydrophobically modified polyacrylamide and
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wat er - swel | abl e el astonmer or water-swellable rubber. Mre specifically, the
swel l able material nmay be a water-swell abl e hydrophobi ¢ pol yner or

wat er - swewbablog2bysdr ophobi ¢ copol ymer and preferably a watras2eaebsdoabl e

hydr ophobi ¢ porous copol yner. O her polynmersuseful in accordance with the

present invention can.be prepared froma riety of hydrophilic nononers
and hyi}?/%fﬁﬂ%‘ﬂ%lﬁagﬂw | ?%fg‘?dr icé’BglngFSoﬁJﬁ H}%Gtﬁ@ﬁ@%%@.yﬁ E‘%‘S&‘ﬁ?ré@at‘bfm}ﬁ‘ar"ﬂfw&ul arly
sui t ablerdnygbnephi i c nonomers which can be utilized include, but are not

limted to, acrylamde, 2-acrylam do-2-nethyl propane sulfonic acid,
N, N- di H¥6HY Ascenather deamplenyhe pyvetlable dmateriablimast rhel ansalb qiofyrhermstdiaasy| at e,

| id, trimethyl ' t hyl t | at hl ori de,
G ot nprsiatds, IF R PR BorRaB R e i T e Biisaatyattract
acry| aiater [ OE0JalAWaaE | BEdughT oshydisopheRic it NoRE fiad by dreand¥i Idve saRnoner s
can also be utilized to formthe polyners useful in accordance with this

i nvent Foreeniratian e Brmptien watgs © #y aiea s dhgle 8t gonesulirdtioad theyshltopdijmeg

nononer.s. [ Nnel ude r | b, t 0, nal kyl .acryl at es | Kyl .
et hac POt £ prrdieen® BBt oL GOk pehE B Gl Brcedurcione
al kyl flatlischsallvamsevdteafiviebaed todpasothafeitbudPb e prbeitsah® passagd dissolved
di met hyl anmoni unet hyl net hacryl ate brom de, al kyl di nethyl amoni unet hyl

met hacB3lisdh@e®ughi de and al kyl di met hyl anmoni unet hyl met hacryl ate i odi de
wheg ei gl i lindsadiefat dvditend, M u apbgn atons and
alﬁgl H{nefﬁylanﬁnr UM pr opy ne?%ac@%ﬁgg%iéé%@géﬁ'e,ﬁgﬁéﬁﬁ %?%gyﬁJfﬁﬂnnnium
pr opy! dedigredrty [barvouplieh with dee amficabk e wellbore. Specifically, radially extendable

di et hyl amoni,unpr.gpy! met hacr.yl.am de i odi de .wherein the al kyl groups have
From aBbe DFRBE SR Eh RRSH BeY TISBBERG yHEFS HhiEl Argeuaryl i n
accor dagefded IbfgifudthaPBRSERIon| AYB&RT k@A if e &ﬁnﬁrﬁ@ﬁ%?ﬁﬁ@ﬂés RALYERS Fighg any
one or _nore of the described Q£grophlllc nononers with any one or —nore of

t he ded&rilbedn wgdaisprdisideaenty, thedatie betweyrl e bir¢unaferaptiandineensihend the

po} ymey | ks - § g e r LN _various s that, are . known to
Phbte B Rhnm, GRREbED: R RE TR oL B Bty BlEa Spt ot
Nurber alfoud 7 6o 169 Imbthetenisodiaeshthé ntiomeorah ekl HycuhEtRA8AEMERMoPddd the
pur poses. [ 0062] Suitable polyners may have estimated nol ecul ar weights in
the ralfgeitedingl dimengion et rfé@!hv)@@tep%abé%éh@r membee S8 abetweerpalsiued 4019 andh t he
range g&n&gqggabout 250, 000 to about 3,000,000 and may have nole ratios of
the hydrophilTic nononer(s) to the hydrophobically

[0066] In addition, extendable filter members 52 provide a relatively large interface contact

20  area with the formation. Having this large interface contact area reduces the localized draw
down associated with production into the wellbore as compared to fluid inlets having
relatively small points of entry, thereby reducing the risk of coning of an unwanted fluid such
as water or gas in an oil production operation. Having a relatively large interface contact area
compared to the fluid discharge area of individual radially extendable filter members 52 or

25  collections of radially extendable filter members 52 further reduces localized drawdown, as
explained in greater detail below.

[0067] Even though radially extendable filter members 52 have been depicted as having a
particular cross sectional shape, it should be understood by those skilled in the art that the
radially extendable filter members of the present invention could alternatively have cross

30  sections of different shapes including circles, such as radially extendable filter member 70 of
figure 5A, rectangles, such as radially extendable filter member 72 of figure 5B, and other
shapes such as ovals, squares, diamonds and the like as well as other non symmetric cross
sections, all such shapes being considered within the scope of the present invention. Also,

even though radially extendable filter members 52 have been depicted as having a contoured
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nodi fi ed hydrophilic nononer(s) in the range of from about 99.98:0.02 to
about 90:10. [0063] O her polyners useful in accordance with the present
i nvent i orworeeloude1stydr ophobi cal | y nodi fi ed pol yners, hy@coaisedmoosiosy

nodi fi ed wat er-sol ubl e polymers and hydrophobically nodified copol yners
thereof. Particul arl y UI tabl e gfwropho | cally nodified polynmers include,

but ar EuishEUNfack; ¥ shoyl 6 ewye?réﬁ@ﬁ dhpseyskihsd; lflltb?jalﬁéllw}d]ilff@d Iy grigndablpy |
met hac gy Jklahr% bla;/sd&om@qﬁ%& édlﬁ&‘ aRn 9& ﬁ{wg}iw%p{;mﬁgca' 'y

nodi fie copo ymers am noet hyl net acry ate an
pyr ol | diftenent dodfigdrhtidis nmhmhﬂ@a releaivigly dlat bher suthdeabilich amiadraﬂlglexmylalhle a

ol y( WA RerH 475 ARG GA g Brid (I PEIEE e et safiliat or

thrS’“Q@xt‘éﬁd[HB?é SIMBEEDR W@éfﬁé&%@%ﬁ%ﬁfﬁe@ﬂ@a of low salt concentration,
the formation water, to an area of high salt concentration, the salt

pol ymel0068t Eyes though wadiglbs naetalndaélenﬁ}ﬁftrrraﬂebers rﬁa hiane deémdesctibtdieeharitge a

ol yner...and the uctiQ U|ds t ter Iecu es t SS
'P he?/et ﬁ‘}%ﬁﬁ]ﬁd%‘”% g 2‘ g‘ﬁ S'}Elﬁ]er B glsnffaigteosgf Sq%l i SO &&nsg & CP%%‘F%#P#(?@%
[ 0065] typas bheadidilyusitendhisie ﬁ@tﬁb@ﬁhfﬂf@ﬂtcourdaedteﬁ{altlye ?%aﬂg@bm $xahip®?, arBEREr S 52

have been designed to be co iant with the surface of the well bore.
Speci f pesalinyi ,guxfeam,a'aqhﬁlhé%fé%&ﬂﬂ ﬁlt%mqvéberr?@na@u@esazcywm@r %2 the ia witackied

nagx ow, ci_r | a r Iy X .| angi nal
di ;r(énsfioorzl1 Ee&é@f;ﬁé%{?) &s@%er?qlr%et éé&g% chrﬁ?)g oﬁ o# }Il% ures g‘s‘gl (lug f S&ﬁ%&!

3A- 3B. pbiticext withineytindirrenissa ratdin&lyrtates@ph@,t peon 94heEﬁﬂeﬁ@1ﬁgfl@r[gQ€ﬂlﬂirﬁll

di mensi_.on gnd tge | 0 g t udi I glnen5|on of. radially extendable fllter
menber §OBYPISEN FatiHa &ﬁm havigg g Phality PFEfOI_’E’(t}OHE’r P8.oPkepsedividhinnent s,

the T abjiaiheiumsn 9tsh§aqn{ewgefd§{1ﬁ@po fla FERSLOD 804 Gl ORdnvdl Blas

di mension o ext en I'ter ers et ween abou
and abthat nthytbe s’ﬁﬂere{i(m&ﬁl]n tubuladaémbayPo. eédlt@mia/bl}e tlid litarmedinidedosldRe pr ovi de
rmati.on. ving this

a | at.i vel Iar terface contact area th the, f
ol Se PES, Yo cRfiER: Bl SRESeT 28 BBldhE tndits rsakicd o troncontb shsh o
W t h pe@dbiahiiénz dfficoaboke anethebidee as conpared to fluid inlets havi ng

rel ativel6¥ smal | points of en';ﬁdy thereb% r educi gg)@t he risk of coning of an
unwant EP6P] didditionelly. égemﬁloégh aélé(semtwda e dilter preatbar P9 bes egsardesiribed ablavi ng

a rel abé\%{ﬁ%fﬁbhgﬁ gfen%,bg%ﬁ 1 lﬁe;sqlgg? Qf bl %l{ % (ﬂ%)ﬁ{ i a}tQngéfecolgmze %aq C har g€

area o IV éndabl’e T
tubular configurations could alternatively be used and would be considered within the scope

20  of the present invention. For example, as best seen in figure 7B, radially extendable filter
member 110 is formed in the shape of an “L”. Specifically, radially extendable filter member
110 includes a cylinder 112 that is attached to a base pipe by threading, welding, friction fit
or other suitable technique. Slidably positioned within cylinder 112 is a radially telescoping
piston 114. Extending longitudinally from piston 114 is a tubular member 116 having a
25  plurality of perforations that are covered by a suitable filter medium 118. Likewise, as best
seen in figure 7C, radially extendable filter member 120 is formed in the shape of a “U”.
Specifically, radially extendable filter member 120 includes a pair of cylinders 122 that are
attached to a base pipe by threading, welding, friction fit or other suitable technique. Slidably
positioned within cylinders 122 are a pair of radially telescoping pistons 124. Extending
30 longitudinally between pistons 124 is a tubular member 126 having a plurality of perforations
that are covered by a suitable filter medium 128. Further, as best seen in figure 7D, radially
extendable filter member 130 is formed in the shape of an “M”. Specifically, radially
extendable filter member 130 includes three cylinders 132 that are attached to a base pipe by
threading, welding, friction fit or other suitable technique. Slidably positioned within
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collections of radially extendable filter nmenbers 52 further reduces

| ocal i zed drawdown, as explained in greater detail below [0067] Even

t hough r asloabio2srstendabl e filter nmenbers 52 have been aepiust@d/oa®shavi ng a
particul ar cross sectional shape, it should be understood by those skilled

inthe art th t he. radi xt endabl.e fi of, the present
i nvent P)aslﬁPcl? aett W&?ﬁ%@l ei??&%m% PiEenss 4t| %ﬁ@n Pg Ggl‘eﬁglﬁh?ﬁ%z&@g

i ncl udi n;godglmll@ﬁ,tub%ﬂlgrhnaﬁbéral%qlal@ﬁg%lemﬁpbe érfdrﬁt%nsqﬁﬁba‘;é c&%rfcf pf houre

SA, rectangles, such as radially extendabl € f| ter nenbe re 5B,
and ot peir of hame Siltehmadiachs8l SACQS)quangsl,t cdi dxroacs tlandaduzﬂbr bitkelable filedrl as

ot her non.,s fric.,cross secti,on s eing considered wthin
Cho”scop R TRLbFicl e b RFEH ARER ol EeRor REtisi Fadr & Fyoss Sab o
fil§er pamrorersusdfigeave theafamiesaptest @nfibavtion, ea&pwwhﬁe%%&l@ldeféﬁftace it
shoul d be under st ood by those Skl |led inthe art that the radially

ext end&bMathin the sponeertitee present iventiesent i nvention coul d al ternatively have
an out 073]”‘[{]c i C%%g&ﬁ'qﬂ%'agg&gsf cﬁggﬁ it élgur t()'d?lﬁﬁ:rrt% LUd' %ée?%katlﬂ’%el y

flat o er- sur suc y exten

fi gur esncdAmd B may”lqmmwmli eemcmtzerdraanugfealeeer wugliovaSomadionk Ifli@xtedadl e
filter Lgb 3 80 of figures 6C 6D, or the |ike. %0068] Even t hough
r adi al PSR g8 AptEmelly  Witippdie modinmy, 80.heleikewisgc Fiehaefeorn sk iften

{1 18 o7 nfERfint B 3200 krlOadta ehirlef For' LLRITER. dalifSR of lohld Gflered GBI i

recogni ze that other types of radially extendable fil nmbers could
al t er nétis vemﬁgmalqnsedaenmaleimamplasf beSlitersmke hian pfavgmsh/ fofmed adi thb| y

t endabl.e filt mber, 90 hat i ttached t
base priey Tt BTRRG eh Br RGPS PTLRPYEH byt oo frdndl metamsi que

Sl i dably E%&Stbtﬂlﬁm B hAtheY FiterdREdi 84 d0Sar@ t on 94.
Ext endi nr§ ongi t udi lW},Iry ftromlgl stor% 94 is adnt%ﬂjblgiﬂg)r&al (ﬁ{ngéﬁﬁgj&g%\%lﬁ

pl ur al pei Ooﬁthpereﬁlm@tﬂ‘ubﬁ@n®8 Di sposed Wi thin tubul ar menber 96 is a f| | ter
bead

h |cte A3 St ram ¢. bal |.s or t hat. may be
S| n‘ZE eﬂ@g\?\” %%e t b ment u@%efayﬂ togr ﬁ§ i Wgﬁvm 6hemF‘YI}1a§? tﬁ%d?‘?fﬁ‘n"‘éoul d
be a s mngta@c@fmpmgﬁatai ﬂaelleay eForde@Ir@[e?%eDrreaétﬂ@lsﬁbﬁﬁlﬁfé sl ﬂ&r@d?ascmecﬁe or
resin coated sand, conbjnations of the above and the |i'ke. [006

Addi t | BWST [3yer @f diter H%Q?’g‘ﬁnr@dfhéﬂlf!%/ insiallatierab| Pseterablye rtheraerstive Qabme Been
desct) D AMIRULI AANAAL UGS, L IR MIAE Sl g MRSEHAT o0 11
al t er nathistaste dbgad@ewhamctxmmtldobwateo b iao ezlechtedi temperetulne wcopellof Mde
2;? ﬁgtg@lfgvtf ?;[ I{l}%? reac'::tcl)\;e gu St nce 18 6})%0\1731 ecf escrlbedf 1 g ted7 Statesaclyatent )ATO
7,036,587 which is hereby incorporated by reference for all purposes.
[0072] In certain embodiments, the reactive substance includes a degradable polymer.
Suitable examples of degradable polymers that may be used in accordance with the present
invention include polysaccharides such as dextran or cellulose, chitins, chitosans, proteins,
25  aliphatic polyesters, poly(lactides), poly(glycolides), poly(e-caprolactones), poly(anhydrides),
poly(hydroxybutyrates), aliphatic polycarbonates, poly(orthoesters), poly(amino acids),
poly(ethylene oxides), and polyphosphazenes. Of these suitable polymers, aliphatic
polyesters such as poly(lactide) or poly(lactic acid) and polyanhydrides are preferred.
[0073] The reactive substance may degrade in the presence of a hydrated organic or
30 inorganic compound solid, which may be included in sand control screen assembly 40, so that
a source of water is available in the well when the screens are installed. Alternatively,
another water source may be delivered to the reactive substance after sand control screen
assembly 40 is conveyed into the well, such as by circulating the water source down to the

well or formation water may be used as the water source.

14



menber 110 is formed in the shape of an "L". Specifically, radially
extendabl e filter nmenber 110 includes a cylinder 112 that is attached to a
base pi pewbyotomesdi ng, wel ding, friction fit or other ®airtsbée/ososhni que.
Slidably positioned within cylinder 112 is a radially tel escoping piston

114. i.ng l.ongi tudi.nal |y f iston 114 is a t | ar, menber 116

i ng 10077 RS e U5 s Yo 0 IR i Si08 an) Fon g e dBraaI B nt or

medi Umcﬂo%§sec’t—ib#iﬁd@a%ﬁdiaﬁ§ eRB8dabRERReritlerhbl ¥6:Cusé Gn a5 &nkié] @&%&%g&kﬁyf ilter
EUN

menber 120 is formed in the shape of a "U'. Specifically, ra
ext enddmit embpdice pringiplgs of txopresrl inestien ped is geherally idesignated 220.t Ratliadly e

attached t se npipe t hr eadi ng,.. wel dj friction fit or other

sui tabF)éte?cgaclz)ﬁemlgﬁrer.nlgg%f’rdg%q §/ncglj%d’siels t} rlllélggrv\fﬂ:gw & P’]%th‘é‘ho PG PN 1 of
rads al kyitdbil @elfphdgichias s disedssedléreindi SilabRN@istiodbd Mithih Behugenpksst ons
124 is a tubul ar nmenber 126 having a plurality of perforations that are

cover e@ mB¢ialy delpscaping pipton did4meditached 28, theputdtesurfagss of gistors &éh is a filiegur e

7D, radi y t endabl e. filter | Sy.f.ar i.n, t he shape of an "M'.
Speci 1 redppy 146 SRR eialer 4B oo BB h Y Al TBD Pl fieelliRRPrscimed
cyl i ndesmpid&2a trhathasical stréemiiredletrena sihsas fioge diyeubdad aasding, Avel@uagd
friction fit or other_ suitable technjdg(l_f%é tgl | dabl y positione

I

d
wi t hi n@d9ven sy larepdnterfage poffant areqpray &t Spsdign Jit8 rredices the logalizeddi ng
Wt ey . i ! o 36 B nG
ongi t yghivhabivy BeIHRENwih HrONRtidB4ntboSthe &eglegll Cl épH?ﬁ%‘?%df Eosgr Bg%t}ogg]fn?q for

plurality of perforations that are covere y a pair It
medi a t38ivehcsoaltipoigh pf entry. c dhisdenefatein enhatced &glizatelagivelyt lanpdablie bétweerr

i R R O AR N TR
conf i guf didIRS exte@dableofiltwhinehbar @48.0N5i18QE agid Qal®eWichi¥ved WhepSeRRR: §f the
present invention. [007.0}Bi Referring again to figures 2A-4B, "in certain

y

embodi FB#HISLY B3OV OF strickye exippathifpt Buidpirayelimeabronaly rastiallyeexténdablerfileras a

dr a4 na t I ' i ds:.to.tr L, annul ar |y ,or.

ol iRy T R Y ot B PO bR el o' BBl E YRy, BRI e 450111 ¢ r
medi umneBimy exit pathsEtiler msdianc B4y sueh af oylirlet MIbCbtoh N @ALREMst@fedOtREr
agent. The use of this configuration is beneficial, for exanple, if a
filterthinrBbagignest g flawy cppreledevine 3k issusedal@ecastrot e fase whtpreductiomen t he
st and r QM h hag FAP nmage

e r af rouh @UIHE CxRbe i RlonffER1 REDER! BUBIOI i Mol E0N SRCERE 156, ¢
cake usiapdakecihd form of herinflesconirel daviiet axheas d QQZE] alflovoneee ab odificedt, t he
ou% r It%gﬁe:% of filter medium 60 may have the reactive substance inpregnated
t het ei ATMFOPW ERHSPe, the reactive substance may fill the voids in the

[0075] Alternatively, depending upon the desired operation, fluid flow control device 150
may take a variety of other forms. For example, it may be desirable to temporarily prevent
fluid flow through radially extendable filter member 148. In this case, fluid flow control
device 150 may be a dissolvable, removable or shearable plug formed from sand, salt, wax,
25  aluminum, zinc or the like or may be a pressure activated device such as burst disk. As
another example, it may be desirable to prevent fluid loss into the formation during high
pressure operations internal to the sand control screen assembly including radially extendable
filter member 148, in which case, fluid flow control device 150 may be a one-way valve or a
check valve. As yet another example, it may be desirable to control the type of fluid entering
30  the sand control screen assembly including radially extendable filter member 148, in which
case, fluid flow control device 150 may be a production control device such as a valve that
closes responsive to contact with an undesired fluid, such as water. Such valves may be
actuated by a swellable material including those discussed above, organic fibers, an osmotic

cell or the like.
15



outer layer of filter nmedium 60 during installation. Preferably, the
reactive substance is degradabl e when exposed to a subterranean well
envi r onmew0.20Mone15pr ef er abl y, the reactive substance degradsgoosthssysexposed
to water at an elevated tenperature in a vveII Most preferably, the

reacti nce is r vid s desc ni t ed. St at es Patent . No.
0856, LRO AR BT ot B 8, BRreit Beopirietlot Brndlontipbioraii asprmg B4t
[0072] n!uﬁuﬁge%ﬁa@rﬁ{&oﬂiaﬂeﬁ%dles qﬁm&ﬁo@é@t d)f‘/ﬁxeslbl*é%@fiﬁ@enhﬂﬁ'dt&g%% ugeegl%ﬁgadab' e

pol ynmer. Suitable exanpl es of degradable polyners that may b
accor ddeggnaéd ho@.hSapd ewetiel sareeanedsembliyntdbdelysish besc piper lﬁﬂ?esndsanhnm

dext hi t t L I ,

Doty Bleproa L8 i 3RFidsf ottt S SeRiEE doe R REBR AR L EaL G B Y. oo
pol y ( hysopileul &1 ahes) pluddlitp bdtdgenid@l Ger bPBﬁﬁ@&%d Rlyd MhihegRt fE5)s

poI y(am no aci ds) &}fpbﬁ]et hyl ene oxides), and pol yphosphazenes. O these

su: t aleWe]ﬁﬂhl‘yﬁ@teﬁlal i §“@ga§}@§maé¢rsal éfu@hfla ipaitachpdta bﬁ%plpﬁr 162 by
T
pol y( gndnrlr%%‘ﬂatﬂ%rs% leB%c\[fnﬁHf&X S&?féon%fo sc%eﬁl %5d et?i& 1%8 é‘éi‘%‘?g 8{%1” {l;t g‘r’“ec

subst a egra e I'n resence o

conpourglig/ eﬂwn&ma: Iﬁltﬁﬂynéiﬂoelr:ﬂdﬁﬂldl!hdt i s@rsduaemtml oSEAtE SR ﬂ}'ésﬁﬁme{ 40,
so that a source of water is_availabhle.in the well when the screens are

i nst al deyribed bereinand e gireynisrendially distibued areund ivyellsblegmpierial legert 19 2t ate
{ﬁg&“ 1ﬁi~é‘ﬁ %@qs%@{ Wdftal %ﬁ&t 0 50“%%3 e FiHEE AbETS e\f{%'nyacl%Qaﬁ@'h%? 'L‘(ﬁ’l%ﬁ?' nto

circulating the water source
f or mat mmnmﬁtaer tﬁﬂy chiendubdalfids hérebaal 84 aeqilaced if 0ontddt viRe welibor@ 1 P&k t o
figures 8A-8R er in are depicted side and front views, partially in
Cross 8%??%“ adi al |y extendable filter nember for use in a sand

cont r oljpgerey @@@o@&ﬁ&mb% bRabi fﬁnﬂm%ﬁ%leﬁﬁé 064 Rlagsiddr i@ ABGEaRbI éléW&Qt ion
and is generally designated Radi al | y extendable filter nenber

| ncl udéé8.al &y iAsodascribpg ahoxe, d@)eaﬂmadlp@a the dssitrgs epqsitinn, Bluid flow t:@mtOé
t t
LA 4Rq8LP, 0 SRR HPREE AR Ll IRy cBERRARENS T By o

s ur fac aer@dvableSdrcnhezﬂréﬁle ippug, & blitsedisk.ed and@by Ydlee, £thdcRvare! ainbgile, Wlow
supports a filter medium 148. Fil ter medium 148 may corrprl se a mechani cal

scr eenfuhg: an onifige of ieraflow metdcten scvlve dhas elaseh resnsnsavestmg@é@ptamdven t he
ocar SR AR AR S L Rty PR RE L SISt
conpar extetdnbpr Hitderahérobers h74isccondied ivehy cemmabh apwiliat chambensir Iylanﬂ'dldSSbenef it
SafTraDse DX A elel el Large, oLl o betvech e Loterdace conpct area
down being applied across the entire length and circumference of sand control screen
assembly 160. Ifit is desired to have unrestricted flow, in certain embodiments, sleeve 164 is
removable by mechanical or chemical means.
[0078] Additionally or alternatively, a sliding sleeve (not pictured) may be operably
25  associated with sleeve 164 and openings 166. The sliding sleeve may be disposed internally
of sleeve 164 within internal flow path 168 or may preferably be disposed externally of
sleeve 164 within annular chamber 182. The sliding sleeve may have an open position
wherein fluid flow through openings 166 is allowed and a closed position wherein fluid flow
though openings 166 is prevented. In addition, the position of the sliding sleeve may be
30  infinitely variable such that the sliding sleeve may provide a choking function. The sliding
sleeve may be operated mechanically, electrically, hydraulically or by other suitable means.
[0079] Referring to figure 10A, therein is depicted a cross sectional view of a sand control
screen assembly in its running configuration that embodies principles of the present invention

and is generally designated 190. Sand control screen assembly 190 includes a base pipe 192
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of radially extendable filter nenber 148. A large ratio can be achi eved by
providing a relatively narrow or restrictive exit path for fluids traveling
t hrough rwodizaioopseszt endabl e filter nenber 148. The rati ecmag2dme/0epsi m zed
by positioning a fluid fl ow control devi ce 150 within the exit path of

filt m 148 14 t 144, | lustrated. |
thi sereﬁl%g?f#%@n R IPY s st i (92 S Thulisins Sreniain ARG 1 at o
of Produsdii OR o REAHG (AN k'lYtelePﬁEﬁBQla@E%easfsbélﬁt@ﬂ RaRe] PMRrafO! aAgTl e,

fluid flow control device 150 may take formof an inflow control”device
such asxtgndeble fikicr maerfibeyoyl 981hks, cmnrr@rcﬁu%ly and lotghtedinhlly distrisiad aboor sanfl 007 5]

Al ternatiyv endj ng nthe desi oper ation id flow control
devi cooqu koo REREbUINER rieVit oplopginest SRy, fsfet ey Solor

dess r abl@iut@ort SRS fraf thy fahRMeRto ntdthal fovopith N9PUObasE dFiealoby ext endabl e
filter menber 148. In this case, fluid flow control device 150 may be a

di ssol VRS0 RadisHp atsndatde ilpemembrs 198agch archusies proyhindendO thatlis attmdmcd
| t b ted, d
2 "4 e 02 1l TRY RIBR RS ERPSLINR' BRI S SRHEY, 22

into t ipesﬂl@nidalammm dinderg200 gha mmwe&sanﬁm@piswmszomt ﬁl’ctﬁaiedtt@ thB®ufand
control screefn assenbly i %il udi ng 2@4 al I extendabl e filter nenmber 148, in
whi ch &wdace 9| pistgnidBnwsd t%ret%lév 1@@1 gtager 204rawnppgs enlopter diltes check

vahye. gé?n@é?ho@” & Rl Ga Rl fikidr n‘i@ﬂbé?%@‘?i%fr%@hfrnc%a‘? I.iﬁ%!all é‘ﬁhﬁg, lge of

flurd e sand control screen asse I NC
ext endabh evofvmh e mﬁ‘ﬂbemeélﬂSIn ddiditicni diapmd ewth‘iﬂx plsd)nflOQWs a@actdndlscﬂemhge 150

may be ro tion contr devi ce su | ve t hat ses respon5|ve
1o conelrRnhath i s ae Reshot Tebeonidonodamsiliorr cetiene dally asbyds T
act uat gghybye inffe] bARhSINIRIEH Me 1iRE! Uiadndyt &R@&laﬁlesﬁﬂésﬁlgnﬁggvﬁ% Qfsgan' ¢

fibers, an osmotic cell or the |ike.[0076] Referring next to figure
t her ei mCﬂlgiedief;lﬂld tlowy @nﬁahdlevemﬁlroollnst,}@s eahodiswantiialdees not michudn i Smgllable

|gur i that embodi f t sent inventio
geﬂ ramayer{?gm h&ted! rfé’ﬂ{h%i glgt‘rl] Wg)?thglcgr4 eer?agi g%%ﬂ ﬁcrf%lbaﬁsﬁ@gua]«rabg Base
pi pe 1?23f@ﬁ§ly&i§ed fonehift sddid eext@diablodllter REIMIEES1 B PbuftRdil Fhnfy SRRIDNIES 166
and defines an internal flow path 168. Base pipe 162 has a plurality of

openi nYSIORSratingIopitigRet BEsbeRsa ibAgarel P Aegorfingly. dind flaty conirel davicss | ayer
172. 4 2 d
S950 LA ErR PEARLE didapk! Zorhvabld Attt RS, lB}n%‘?gég B Bapdi ng

or ot her sui e 't echni que. and contro ¢ he u
pl ur al walye,of clieallivalviey oeathendatideethhi Wilballove ndtemal Algw (atital 9@t<ﬁbf£plr¢§§1ﬁi;t6t ed

h ) . .
ango oper twelllI aqsot aﬁovrvnjl I?I‘gglgctlon of fluids from the formation, through fluid flow control

devices 210 into internal flow path 194.

[0081] Referring to figure 11A, therein is depicted a cross sectional view of a sand control
screen assembly in its running configuration that embodies principles of the present invention
and is generally designated 220. Sand control screen assembly 220 includes a base pipe 222

25  that defines an internal flow path 224. Base pipe 222 has a plurality of openings 226 each of
which has a radially extendable filter member 228 associated therewith. Preferably, radially
extendable filter members 228 are circumferentially and longitudinally distributed about sand
control screen assembly 220 to provide a plurality of substantially direct pathways for
production fluids from the formation to internal flow path 224 of base pipe 222.

30  [0082] Radially extendable filter members 228 each includes a cylinder 230 that is attached
to base pipe 222 by threading, welding, friction fit or other suitable technique. Slidably
positioned within cylinder 230 is a radially telescoping piston 232. Attached to the outer
surface of each piston 232 is a longitudinally extending perforated tubular member 234.

Disposed within tubular member 234 is a screening element 236 such as prepacked or resin
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described herein and are circunferentially distributed around swell abl e
material |ayer 172 at a plurality of |ongitudinal |ocations. As described
above, upwoaora2seski on of swellable material |ayer 172, pextuseaalbobe®sfilter
nmenbers 174 are placed in contact with wellbore 176, as best seen in figure

9B. [0077 bet j 62 | 164 f fl d
{Low QB bIRETR R Gars G el iads 6 ot 5 VRS g O URIM R bt ke
dfeSI r eRa0R8Y %&teﬁﬂhblé hHéldeﬂnQWsQQQtlﬁ&ﬁdéjz?iﬁl? 88 ﬂ&%ﬁﬂ &%Qn&aydebgF?zgsr.V%"s' ety

forms including in any conbi nati on of di ssol vab renova
shear abiie embadisena db@ﬁr wat id¢leds asweHeblpayaterdl Veyer apehwmok within iteraalnfdaw | e, a

responb02 R e ST dseRe RissmuBLr R e R nG bRt 1l et

enbodi mEBE mepibeAUZIS ABm el ughniA HokiBbe 6 akiAbpetatid 5651@&1 &sf Uektt Qenriﬁ”bﬂ S
174 is conbined in the commbn annul ar chanmber or mani fold 182 defi ned

bet weefigBgsk bhi pecardinghindluid devecongel davipes Hi8ourr deeferahly brmef dissabvabie,

uni f or o) r th and unf er ence
of saniui At eRabDPIARP: b 386 Ppe- Ry FAN G ARl o et of o
flow, thatedlbbow 1madnakjﬁlasm pam 22§Ite bv prek€idize and eum‘«mblaﬁomprmhaﬂ b ailiider

hem | . .007 |1 | | idi |
o1 ot ur D8y Ay BEtgpdhiayey THsLERS soder iete s Bovie ik lavsthede. 166, The
sl igli nﬁ)(ﬁbﬁ%le”@ﬂs BeettichPRs afteh AEQLDEY Withofe(SLRRVS | fhﬁs‘h é*&h{%oh&ieg%g‘w Chin

flow path 168 or may preferably be di sposed external s eeve

annul athigfesatipiionlig Ziot Mirmded {odhegpnstirgshin adngatmgvmsan\fapems podificationswhér ei n
fluid ro t hr ou S 6 | | owe os i on wherein
fruta profieiit o BRER el sl o Sihe albidron Qe posviaon o
the sl il BgaSdaeai & paYorkekilRl iniHe@kupoarbRRinge BHER d&é&ﬁbn&belt% bl | €€VE
may provide a choking function. The sliding sleeve may be operate
mechanintendeg thag fheappérded iclaimp yeroaaptanyl spekh madificetibey orsmittedbhentsreans.

[Op 9] Referring to figure 10A, therein is depicted a cross sectional view
of "a sand control screen assenbly in its running configuration that
enbodi es principles of the present invention and is generally designated
190. Sand control screen assenbly 190 includes a base pipe 192t hat defi nes
an internal flow path 194. Base pipe 192 has a plurality of openings 196
each of which has a radially extendable filter nenber 198 associ ated
therewith. Preferably, radially extendable filter nenbers 198 are
circunferentially and longitudinally distributed about sand control screen
assenbly 190 to provide a plurality of substantially direct pathways for
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production fluids fromthe formation to internal flow path 194 of base pipe
192. [0080] Radially extendable filter nenbers 198 each includes a cylinder
200 t hat we atwmstsed to base pipe 192 by threadi ng, wel #cmgiS2dmiostoson fit
or other suitable technique. Slidably positioned within cylinder 200 is a
radi al tel sco i.ng piston 202. Attached to the outer surface of piston
202 is llsl‘f%‘fmeﬁéf ‘ai ner 204. Filter retainer 204 supports an outer filter
member 206. 1As il gslr@hee s&égnea[ssérhﬂ)lsfpref%@ﬁésltg&ﬁbleswﬁhﬁ%%m(ﬁ@l
screening el ement such as a woven wire or fiber nmesh hi addition, d| sposed
Wi t hi ns@dsloohomzeqngswﬂdéﬁowdpﬁﬁngenl ng el ement 208 such as pr epacked or
resin coated sand

o uns eer adar it e & all ) ¢ e Bl ARE PrdiRina aiggodeds o

i nck ud@p@mﬁgsuhq sfde%l%ﬁidﬂhe@@ﬂérﬁﬁmaﬁ@maﬂ AotiYash; @Atpodi nent that does not
include a swellable materi al pressure within internal flow path 194

of sand con@rRprabigr eé r?ll’ﬁg@@%‘lt ¥11’9@di fongitediapllip distiikysed], tredigHy faxtendablal | y
tend { t
exten ?i?[ £ meln!b ea{@lr@&% %%%n&ib%r}‘lﬁ%eﬁlgm[)w]%?%ﬁ k)al:a%glv)\?ft)h 4 %F% L oy

operating position Lrrseen 1n

cont r obf dw | GBingd Oofirtke Hasd epiphl vheOIﬂ:ﬁiuﬂfy dixepdhblabfiger hembeadhavag a
shear abl e pIu S,. a burst dlsﬁ a one-way Vvalve, a, check valve, or other
devi ce H¢HER eWnFlF‘ Hmesen Habpsrsts th"r‘b%%&‘@‘l‘ﬁ‘&@ﬂ‘@%}ls%l Heeeluri ze and wil |l

al al | ow
CO?\?I‘ ol dev%lggﬂg}%&?%cﬁ%b{ E?ﬂgﬁﬁaﬂé ﬁ%ﬁﬁg"&%ﬁ%ﬁm lbag l%)]Re gfr:tjﬁ ngm{l gf| gure

HA, t heewiguritondegiacadidllnexdendsd opeating nanfignraionof a sand control screen
assenbly in its running configuration that enbodies principles of the
present invention and is generally designated 220. Sand control screen

assenbly 220, i ncliygesnBchAer sDiche addmbhyha redéd NEGladR 1i AFAENAm ;%]ﬁs@f{g path
224. Base pipe 222 has a plurality of openings 226 each of which has a

radi al Bvelé@bﬂﬁemd@bﬂblawﬂ diggospd hefwicc2 e base pipeand at ldastraepirtinn oPthefradialiy y,

radi al | n e e Le unt.er ent

I Oﬂ%l t Gt F ﬂg sﬁ? ‘.“'BG‘{ esé;c}gglg% {nsrg %ggn g o'ilta‘gtc LAY ?ﬂf&yﬁ‘?gﬂra@@l
provi dexlﬁn@ﬂou I’oEfl the yweflatde skatl ilate yagkics eld radddlivetendadle REQAHEHDES (6! Ui ds
fromthe formation to internpal flow path 224 of base pipe 222. [0082]

Radi al PReraiRifEnmuthsiraurning epniigumaiondo ey epgeating centigisation. cy| i nder 230 that is
attached to base pipe 222 by threading, welding, friction fit or other
suitabl e technique. Slidably positioned within cylinder 230 is a radially

t el escopi ng3pTist samdzaﬁtrolikbteanhsﬁéntbdy bheciout @rclainr 2 aderedf theartivpingtnd 232 i s

a &(?ng%stal‘cl?lagta(lnle% gpoc(izlarrl]a n s (\)AEa etreagdtggsbuI ar member 234.

4. The sand control screen assembly as recited in claim 1 wherein the radially
extendable filter members further comprise a cylinder that is coupled to the base pipe and a
radially telescoping piston slidably received within the cylinder.
25
5. The sand control screen assembly as recited in claim 4 wherein the radially

extendable filter members further comprise a filter retainer and filter medium.

6. The sand control screen assembly as recited in claim 4 wherein the radially

30  extendable filter members further comprise a perforated tubular.

7. The sand control screen assembly as recited in claim 1 wherein the ratio between
the circumferential dimension and the longitudinal dimension of the radially extendable filter

members is at least 1 to 2.
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D sposed within tubular menber 234 is a screening el enment 236 such as
prepacked or resincoated sand, netallic or ceramc balls or beads that may
be sint erwd2oro/2esent ered or the |ike. Radially extendalpce/useémwmssonenber s
228 incl ude a pair of fluid flow control devices 238. As this enbodi ment
does not in iﬂe a swel | bIe materj al |ayer,. pressure wthin internal flow

path 224 of SRR e L l?édn.%alﬁrw Bt {heygtier beigveshi f t
radi al iy @xueidaia dhédstin JRMME IcheRd@nilr BRehNSH bf fhe @gulagy B&ﬁ %m} Q their
operating position, as best seen in figure HB. Accordi nglYy, Ura fhow
controhmdéMHUebﬂz@Snab@ﬂﬁﬂeﬂemdbbwﬂdﬁe1@f di ssol vabl e, renovabl e or

shear abl e plugs, a burst disk, a one-way valve, a check valve, or other
devices that will allow internal flow path 224 to be pressurize and w ||
al s9 al | ow pr PR E4rdosHnabI §dré@rﬁ§ssé1ﬁl§’l?‘leish@cﬁe@ﬁﬁ&:‘ldlﬂlnl m%@fe%’ﬂié 1%{1& 'thvaéeHW
control devices 238 into internal ow path 224 }0083

i nvent thereiteamfesertinl disensiaeandithe lpngéﬂféﬁ@nb@emon i ihstra ali}v@(tqrdabhh fitent s,
this desc n nstrued in a limting sense.

Vari ou8™ tﬁp |cgyk§%%&3% égggﬁga ?%Egoéﬁ'the illustrative enbodi nents as
wel | ‘as other enbodiments of the invention, will be apparent to persons
skilled in the art upon reference to the descrlptlon It is, therefore,

i ntended t haf TM%%@Qﬁ@ﬁ@é@cgpg@ﬁ§ngﬁb@hﬁﬁggiEnymguéHmﬁymwﬂmvamngmghud
iy bl bl
R g L T L

conprising: a base pipe having a plurality of C|rcunferent|ally and

| ongi tudi nal |y dlstrlbut d openi n inas grtion thereof and an
internal fl 6\‘1\7 Pt sand gAgf SﬁTeﬁPéiF%egé’%?S ’@FF?,‘ﬂWfV\@?‘Eh ifgthey camgripiog i flwidi nal | v

distri b Y, i r ?ﬁgg t abl e
filter Eﬁ%éver;gogrt Iroggigﬁlglf) Op%fa%)gygg?sg% igfjehvmﬁtﬁ aa I egg 'EQO fotﬁgqg?laﬁﬂgioégé%@égfg&gf t he
base pimsabetshe radlally extendabl e filter nmenbers having a circunferenti al
g;nsion that is |l ess than a |ongitudinal dinmension thereof; wherein the
ially extendable filter menbers have a radially retracted running
Conf i gurati on Bitdsandroddirall dcycepxdsenlaidl aopedietliin@lamnT Whidfedt h Aer edife Sand
control screen assenbly as recited in claim1l further conprising a

swel | apisecigige ayithathe radjadlly extendabledilise meadsrs W@mﬁg%atdquéomw@f asingledater a

portio r e | £ such that, in response to
cont ac egﬁ %‘Iggrﬁ %g'{l&iv]gltxlln flﬂgsﬁlgg(g?%{dl aﬁﬁre paE PORCISE ™t f PTIREN |SSH5FR: @
mat er i eéraﬂnii:yﬁfre@ausﬂuidtﬂiﬁodsﬁ@hﬂﬂchlﬁteefeﬁﬁmdﬁbﬂn&réd wWiRr meEheésh Ll QRRL@L €

fromtheir runnlng config yratlon to their qperating configuration.
porous, particulate resistant diffusion bonded wire mesh screen.

13. The sand control screen assembly as recited in claim 1 wherein, in the radially

extended operating configuration, the radially extendable filter members contact the wellbore.
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3. The sand control screen assenbly as recited in claim2 wherein the
activating fluid is at | east one of a hydrocarbon fluid, water and gas. 4.
The sand wonbroa2sser een assenbly as recited in claimi1l woenseeoobodsradi al |y
extendabl e filter menbers further conprise a cylinder that is coupled to

t he base pi and a r.adi al tel escopin iston.slidably received wthin
the cyli ndeﬁg' 5. g’I'?f’é‘dscsgﬂ Oic%ﬁ‘?‘?noqss ﬁ@é’rg?e%g’g'epr‘bﬁlt}mﬁgﬁer%]i‘lpé’dWP“b(EPsa‘ihﬁ 4
wher ei gaﬂdkt%nfraﬂ%c?éeh)ésﬁgﬂﬁflQ@}ﬁbﬁshflg';| ter menbers further conprise a filter

retainer and filter nmedium 6. The sand control screen assenbly as recited

in claim4 ahmseipipa hevingdi alurslite xafeeicaimferenfialiye endrdongtudinfally t distribotedpr i se

a perforated .t ubu sand cont%ol ﬁcreegﬁassenbl y as recited in
ma

ar,, 7..T
claim fpwgsépﬁsfci‘?gapftoftbong{g?% dagdn MdEht i al di mensi on and the
| ongi t udi nak #luAERS bPRiGimIdentaA¢i #d i r | t
Ieagt l1to 2.1581. T%(Sa sa;\_d Igont rtol gscr e?ﬁl@ﬁ%@%ﬂ%{”&%&?ﬁ{tﬁa&rﬁgﬁgﬁfﬁe&gﬁn'g?%él
wher ei filtehmembeisoedshirgdialy exendable {iieranemberadpetiibhe assooiatednwitht hieleast one

I i ipal di ' f Jadpal |y, l.e fil mb is b
about 11 0e o RRIERERE MG b BybRolR il 1), BRERR Tl T o REC By B

reci t edirbunfeteatind dimehsoeihat isHessrin Dlohgitwien dienstin teberaat i al di mensi on
and the IongitU(ili nal dinension of the radially extendable filter nenbers is
bet ween abodtWelabe matesighlagesslizposed sxigtprlyqf therhasepiedl control screen
aspenbly asyhecid 6d feBodik@ith cbnfadf LhEN SN, id_J51 ow control
de?ﬁ?ce oper ably éssoglg%t ed witﬁaeac O?J‘E%hmg{dr@&ig lﬁyfréediéle%&)gﬁ?gnfq?lt!"%r
menber swelkible Mberishlageromnsasclt leist portias 9 il pdially eehigde filtelchainberd td ur t her
conpri si fluid fl ow.control vi ce operably associated with a plurality
of theg?agpgf’? ¥Rt ‘hﬂgﬁl"%oh}\et I%H{?rrbers. 12. The sand control screen
assenbly as recited in claiml1l wherein a filter nmedium associated with the
radial ly extendable filter nmenbers conprises at |east one of a single |ayer
mesh scr eenl5.allrusandploatrphgaseennassémblyrasenaciteal ini ¢lainwi dpedeis theactivadngr epack
screen .ceram.c_screen, a flukd porous articulate resistant sintered

Wi hi rrgg% 1%f%trlgaqegrtlogten {%ﬁﬂra‘faﬁb%nofg ltc}’s‘fvatﬁlé?'qq %51 ate resistant diffusion bonded
wire mesh screen. 13. The sand control screen assenbly as recited in claim

1 wherein, in the radially extended operating configuration, the radially
ext endabl e 191 hersandrentiod Sereen asemblies vigaited i elaima 14 Avhseainl theontie bétwsen een

assenbhy GREHLAR NP Ahdrs AN EhdMohPinitifl WRhbRES ot D fadially extendable filter

members is at least 1 to 2.

20
17. The sand control screen assembly as recited in claim 14 wherein the ratio between
the circumferential dimension and the longitudinal dimension of the radially extendable filter
members is between about 1 to 2 and about 1 to 10.
25 18. The sand control screen assembly as recited in claim 14 wherein the ratio between

the circumferential dimension and the longitudinal dimension of the radially extendable filter

members is between about 1 to 10 and about 1 to 30.

19. The sand control screen assembly as recited in claim 14 further comprising a fluid

30  flow control device operably associated with each of the radially extendable filter members.

20. The sand control screen assembly as recited in claim 14 further comprising a fluid
flow control device operably associated with a plurality of the radially extendable filter

members.
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sand control screen assenbly conprising: a base pipe having a plurality of
circunferentially and longitudinally distributed openings in a sidewall
portion twenewmfo2arsd an internal flow path; a plurality eCTaisceuntesentially
and longitudinally distributed, radially extendable filter nenbers, each

radi al ly ext? %able filter nenber erabl ssocj ated wi th at Ieast one of
t he openi ngélofhg sp@digguimoljegren asgem %ﬁ? éqCF'?‘?é‘k?]éH’aéﬂl@eF?m@éﬂtW@

havi ng ,&otiafcAURHEIE 'i'&dl@illy aztémgleqnte& Iﬁ?etmﬂef’s é&%ﬁlsw et bROGE S g&ﬁgf&% er

di mension thereof; and swel l'abl e material |ayer disposed exterior

t he bamskmspepnvx@emdhple iamerr megoneect,;a goret wedppad tserean, aqirépaak i sogpeh) ul d

radi al ansi on of wel | abl e, materi al er cause | east a_poQrtion
of ¢ he AN Te 2t BHASRHETY (IPTITTo B! cBTHEY AT o Bt ereThard 2 S f ace
of § he pyRlub RRFRulalSresEiRt SidRdion®oha wiE hReNs@sgebly as recited in claim
14 mhereln the activating fluid is at |east one of a hydrocarbon fluid,

wat er and gas. 16. The sand control screen assenbly as recited in claim14

wherein the t C

ongi t uct nar >l KEHOCGTaP dehSndsaiiy B T qn 0 P2 i Pponss

| east toiitact2with an a]:'heatﬁqgmmmomﬂmIexpms&mnotaﬂas@mﬂlybla&nz[te@altleybrldaugdsadtm 14
wherein the ratio @S e? t he cg@c nfergﬁplal di mrensi on_and t he

| ongi t iRastaPOrHPNEhOE IRy fiendablgitiier inembersia santactith wellberenbers is bet ween
abpyt 1 to 2 and about 1 to 10. 18. The sand control screen assenbly as
recited in claim14 wherein the ratio between the circunferential dinension
and the longitudinal dinension of the radially extendable filter nenbers is
bet ween about 1 to 10 and about 1 to 30. 19. The sand control screen
assenbly as recited in claim14 further conprising a fluid flow control

devi ce operably associated with each of the radially extendable filter
menbers. 20. The sand control screen assenbly as recited in claim 14
further conprising a fluid flow control device operably associated with a
plurality of the radially extendable filter nenbers.21. The sand control
screen assenbly as recited in claim14 wherein a filter nedi um associ at ed
with the radially extendable filter nenbers conprises at | east one of a
single layer nmesh screen, a multiple layer nesh screen, a wire w apped
screen, a prepack screen, a
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ceram c screen, a fluid porous, particulate resistant sintered wire nesh
screen and a fluid porous, particulate resistant diffusion bonded wire nesh
screen. 2AR020tm2s#ad control screen assenbly as recitedpcm/usb@onsdbodl
wherein, in response to contact with an activating fluid, radial expansion
of the swell able material .layer causes at |east a portjon of the radially
ext endabl 6 Poit e Felse: 8 15 GCRn 0B PEEsT ABImbly e @rwelligre. the

i nst al Lidgdaoafidiggontrol screen assenbly in a wellbore, the nethod
conprising: running the sand control screen assenbly to a target |ocation
wi t hi n t he walnfidgothe sandheondtmh dereamasserhblydp edargatbeatidnywithinl thelimatibarepthar al i ty

of circunferentially and,longitudinally.distributed, .radially extendable
11 er SHERGT! siehY arempE it by 0 8L blrriibBtengalty, By Waslte oz

opesi ngistibided) 35BalB} BlendabR filddH AéhYers ¥h@NeRRhRh ik b@&ﬁbw%&%ﬁe&axﬂh% a
circunferential dinension that is |ess _than a |ongitudi nal dinmension

t her eofleasiapge opening vg @ Hease apipal e eadialhd axteadable t Blernmengiess thavimgaa

radi al | i i i . . i al ext ended operating
cont 1 gt alisheAfaieH0h O SR B b lhdiB B BB AR e "Bt e of
operating t bpertfiel aid yadeatlyeadediablef fili¢remembetsefromf 4 eaidly atiaslel Yruhmgact ed
runni ng configuration @; algﬁgiallﬁ ext ended, operating configuration
furtheFm@§WﬁﬁF§é§aF§HP PXIenles QRETAHBE SOYHIA9Bt e materi al | ayer di sposed
argyind the base pipe in response to contact with the activating fluid. 25.
The method as recited in claim23 wherein the step of operating the
radi al | y exféndafbe nidthadeas reeiidxkinsclhino 23 avheagin dhd ytep ef opetitink thenailialy
configurati to a radially exten operat.ing configuratjon furthe

comor P Ex@hatl e shtfhcdy ot St Al SREERY' Pldarel yiEsiioang & mlte
menber gxiefdeiostiedd ingWdnligluiaBoNeiRe (B mpbisesradAlly XPMdIRY 2 SWeOSHle FSaaT! ¥
operably positionable wthin a wellbore, the sand control screen assenbly
conpr i $yapdisposed pround thahase pipavn regpensp taieetiat yidfthopeiviatigg flid. a si dewal |
poi§ion t hereof; a second tubul ar disposed within the first tubular formng
an Chanber therebetween, the second tubular having at |east one opening in

a sidewal | perti Qhe infuehic@is Rodcdin ¢l8ine LB athetdi®WthdstEP of dp@hiHi@tiet tadmfly
radially extendable filter menbers, each radially extendable filter menmber
oper abFitendabl ifilier aernbass from oy s3digdlye redractedervgpiagi pryEicyrationetof prradiatlybul ar ;

and a gyl ddbdR Rk ohRlurh NS furfles BOREHs IR ¥afla fdMfod bF Be LiRH) 2T

extendable filter members in contact with the wellbore.
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wherein, in response to contact wwth an activating fluid, radial expansion
of the swellable material |ayer causes at least a portion of the radially
ext endablwofniwmesiseenbers to be di splaced toward a surf ace/uskoowhess9sel | bor e.
27. The sand control screen assenbly as recited in claim26 wherein the

activating fluid is gt | east one of hydr ocarbon flyid, water _and gas. 28.
The sand corfr ol Asﬁﬁ“gecr?nggg&‘?‘fﬁnya%%mﬁ@d{wgg’fﬁ Rostiionaieowithinet welbarpehe hanber
f or med sBet WagBI {cR&nfdsdcttblpBonpGARd tubulars is an annular chanber. 29. The
sand control screen assenbly as recited in claim26 further conprising a

fluid flow admsttabulatchaving adisabityeef dpaningeinchsiddyesl] patiomtherofveen the first
and second tubul ars, ,30.,. The.sand contr screen.assenply, as, recited in
claim 29 wharssond: hulpy dispeseet Wﬁ’&%ﬁ}er%rlspélgVﬁE orfT_En% aft gﬁfpélaerftpgﬁﬁ%}wg%l vabl e
pl ugs, HeesmuRPh®ull Wading Sh &AL cCofRhiigSin DHASValDh&Hion (RREMAN kel Check
val ves, nozzles, flow tubes, orifices, flowrestrictors and val ves that

cl oses floagpsditisi ve to contact with an undesired fluid. 31. The sand control

screen assenbl S I ecCj i i fur C risi a i; of, fluid
f1 ow controf @éﬁ%iveso%ﬁaéglgge%t%ﬁﬁ 1§lg]r ﬁlg@sr %e |{ns’ teﬁéﬂ)é%i‘glﬁ@‘greq%?%ﬁ ftﬂ)‘& ween
the fi hdmbRpdp&aes1onackotiabdl witls atddast dieofxba dpaninds'dlthshifserbuRssagbl y as
recited in claim3 1 wherein each of the fluid flow control devices is

sel ected f r 8rvvgllable matgsiablager djsposedarderatiivectihe fest twwlagy abl e pl ugs, burst
di s, _one- Vkroffa! MCRpGIEGH SR Svitl'9f ZhiSarirel AL URAS: Ofhlibh G k! oW

restrictors an al ves oses responsive to con an undesired
fl ui d. s@8llablhmataiallagemntausds & deasen paswenibltye adiallg cixteadabla fitteamamberswber ei n

a filtgr mefi u(g1 ass‘gcia ed \{;/ith the radially extendable filter nenbers
conpr i S&dIspiacedipuardy ur NYif%yer mesh screen, a multiple |ayer mesh
screen, a wire wapped screen, a prepack screen, a ceramc screen, a fluid
porous, particulate resistant sintered wire nesh screen and a fluid porous,
parti cul at e 27esi dhasanddontrgkscseentassraelly af resitpdsiclaior 2ewhein thhetiwding

I J I ' ' L ai m.26 wh in, i
colt act il ERC AR oA Red Bl BER, Wb RBanion of "tne svel Tabl 6

material |ayer causes at |least a portion of the radially extendable filter
menbers to contact the wellbore. 35. The sand control_ screen assenbly as
recited in éBai mibs seiskeainel sqraensasseypply as recited in claim 26 wherein the chamber

formed between the first and second tubulars is an annular chamber.

20 29.  The sand control screen assembly as recited in claim 26 further comprising a
fluid flow control device disposed in the chamber formed between the first and second

tubulars.

30. The sand control screen assembly as recited in claim 29 wherein the fluid flow
25  control device is selected from dissolvable plugs, removable plugs, shearable plugs, burst
disks, one-way valves, check valves, nozzles, flow tubes, orifices, flow restrictors and valves

that closes responsive to contact with an undesired fluid.
31.  The sand control screen assembly as recited in claim 26 further comprising a

30  pair of fluid flow control devices disposed in series within the chamber formed between the

first and second tubulars.
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tubul ar is renovable. 36. The sand control screen assenbly as recited in

claim26 wherein the radially extendable filter nmenbers are

ci rcunf erwot2oald2yisand | ongitudinal ly distributed about trhe/uUseemsnstmbul ar.
screen assenbly as recited in claim26 wherein the

radially ex nda ter nbers haye a circunferential dinmension that
| ess than a ongl E&f‘ Fortio ?f&?‘bﬁSSFwﬁer sd'm o 13

37. The sand control
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a5k recit aim 31 wherein each of the
fluid flow control devices is selected from dissolvable plugs, removable plugs, shearable
plugs, burst disks, one-way valves, check valves, nozzles, flow tubes, orifices, flow

restrictors and valves that closes responsive to contact with an undesired fluid.

33. The sand control screen assembly as recited in claim 26 wherein a filter
medium associated with the radially extendable filter members comprises at least one of a
single layer mesh screen, a multiple layer mesh screen, a wire wrapped screen, a prepack
screen, a ceramic screen, a fluid porous, particulate resistant sintered wire mesh screen and a

fluid porous, particulate resistant diffusion bonded wire mesh screen.

34.  The sand control screen assembly as recited in claim 26 wherein, in response
to contact with an activating fluid, radial expansion of the swellable material layer causes at

least a portion of the radially extendable filter members to contact the wellbore.

35. The sand control screen assembly as recited in claim 26 wherein the second

tubular is removable.

36.  The sand control screen assembly as recited in claim 26 wherein the radially
extendable filter members are circumferentially and longitudinally distributed about the first

tubular.
37.  The sand control screen assembly as recited in claim 26 wherein the radially

extendable filter members have a circumferential dimension that is less than a longitudinal

dimension thereof.
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