SAND CONTROL SCREEN ASSEMBLY AND METHOD FOR USE OF SAVE 5TECHNI CAL
FI ELD OF T, ON [0001] This invention relates,

control li n‘lgdgt h@xg%r\%%uctl on of particulate materials fr ﬂﬁé&%%yoa os1 !
subterranean formation and, in particular, to a sand control screen
assenbly having radially extendable fil ter menbers that are operable
to contact the formation upon actuation. 10BACKGROUND OF THE

| NVENTION  [0002] Wthout limting the scope of the present

i nvent i on, SANP GANTHRMURATREENASSEMI DY WX METHOIEGORIUSE DF SAME
production of hydrocarbons through a well bore traversing an
unconsol i dated or | oosely consolidated formati on, as an exanpl e.
[0003] It is well knownTEOHNIEAEWEEDCGHIEHR IMVENTION! | i ng and

conpl eti on ar . t hat g_? iculate 15 materjals such as sand may be

pr oduced? Bafth g ipyenti Ingnestl onBeing GisPredustivnohpsrticulaiomatesalng
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control devices and safety devices. In additi on, the particulate
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fluids hfepracesisds podegioh piRMro@ibdns ehrsughf meubo[r@&%}m@@l aRbhUaded
preventln t he rod ction of such partlcul ate materials is gravel

packi ngof S%F alffalrddRmation, 4538 65¥WPlE-dat ed or | oosel y consol i dat ed
product i[gua3) RtiewealknobA in 2R s%bfe%&ﬁe%ﬁ'w&r&}‘lﬁﬁg aﬁp&r&ﬂ%‘ﬁd @B ;gaétiaﬂ?é’

control screen is lowered into the wellbore on a work string
posi®i omajsriali sueh os tand I@Péfsherlgadwfé)éurena &A Profuetianadf, hyArdcm!mnls Fbmrarwell
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or open_hol e. ducti. o0 zone 0005] The liquid cayri e ei t her

1 ove. 1 HEGP RSBl PRriRs A0 GbrPG "t remgapeci iy he ilereh A Blige.

t he SanﬂoﬁrQﬁﬁﬁ‘dl ldesicesema sﬁlfatybiét/iaes |18 a@ditibie theps@ouldtRa@FHAY @layipirtially or
screen to forma gravel pack, ich
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2010/ 025152PCT/ US2009/ 054951 As such, gravel packs can success ﬁf

pr event PIORSSIHE SHRIBMENt AL S6ENHR®d with t he production of particul ate
mat er | ahﬁ]ﬂflf O mﬁldcdofomé\%ﬂtmg 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 carricr 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.



[0006] It has been found, however, that a conplete gravel pack of the
desired pr nterval S dlfflcult to achi eve par

ext ended O\?f%&é%ﬂﬂ%@gﬁd wel | bores including 5 wel |l bores h %ﬁ@%ﬁzﬁ@@éw%{]
hori zontal production intervals. These inconplete packs are conmonly
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to filterin g 15 pgrtlculate erials qut of the formation fluids,
one bend§tPreventsiagpla iept ghveldp thegrmaiafleran ha proquetion el
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with ceppbantashiheerill shie wslibarsoriengethsia witicoargthas sher welfhore piofile is not
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has_al sg arisen for ¢h a sand control ,screen assenbly that provides
rad?gl thsppeiihorg: of't ﬂ‘zy?% eth esitaln coyERtionRkexaadpblcorand xaeateli fwgeem;tthet

t ubul ar gyredddd tcbﬁ{cctléhsr‘ﬁ@(illob@)?paﬁﬂdb‘f@ﬂ(hfcﬁrcré&ﬂ&h %erﬁogﬂﬁg& ﬁr%tﬁ c;%n gft a

screen assenbly that is suitable for operation i
open hobertien apivbich daes nosonNER heorel bR, | TuvEsT wih 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
sﬁbterranean 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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5[ 0009] The present invention disclosed herein conprises a sand

control C{yg%m?ﬁ%e |y that prevents the production Ofpcq?ﬁstzb(ﬁ}ﬁ 4%%16

materials Troma we that traverses a hydrocarbon bearing

subt erranean fornmati on or operates as an injection well. The sand
cont r ol assandeontad seml gssehiblybatps esieable fonwparbti@ninalohg,eheeizoiithli, Spdrekalé t
wi t hout the peed for performng a gravel packing operation. In

addi ti off® mP]ﬁ °%®and control screen assenbly of the present 10i nvention
interventionlessly provides radial support to the formation w thout
the need for expanding nmetal tubulars. Further, the sand control

screen assenbly of the preSeMMARY QR THE INVENTIONh| ¢ for operation in
opens holgpooPTRE Bebi SaveRtidnigbloshe hbréﬁ%ﬂipn@ésfhdééﬁ& Qo rsénvf?skeinb% that

[0010] I'n ohe aspect, the present invention |recte
cont r ol pryewie ﬁhm@éhﬁloy Qﬂwnnéat@p@mblseﬁ@m dowebdbatttmasds wiltytionarhon

Mol oot Bear SRR AR TRl AL SRR IR TR Mick A WARS e 24 RARRURLRE,

havi ng a ast one openin
i nt er nabsskmbly pﬁﬁlh présepl mvalitlmyadlfevesadﬁsafebylt evithenidab| Red itht performiraes s

are each oper ass C|at one of the openin s of the

hee: o B ehE R SaRRbns. BEadlifich, te (Ea SordiaE shieen, Agemly of the present

ci r ¢conf afvefdidnainteTEDaleSly pldaidet adi@Sappdittd thel PRAAAC AR ut %é'gééa'fﬁf'
adl a

thereof. The radially extendable filter nenbers also have a r Ty
retract é@aﬂéwaﬂf@aléwa}r@ ukuithen heysaad gonted serpenyassambly pﬁﬁé@dﬂsolpien‘eemlmg

confi QUE)sas,’iJitme fdr %gé’i‘gﬁ&nn k&?h&l@g&gﬂglk%m@ H I%BQ lﬁox{t%]l é)tr&[l.llcﬁ%m ervaﬂ are

preferably in e proxi cont act SbOll]
I n one El%@hhrmaspwt Slmpdemt mventicsris diredtqutera sasd comipb seetnmtanedn tHahe

base bl R dhSBRHioRaNONh Oy Hbok b Al PRt endabl e TLLLSE |

menber s S In response tO conta

r adi @l baqem }mnmgfat test osmpemmg o ermﬂc@mllqjortlicamﬁéreﬁﬁaiﬂ% ihieghal A6k phihy
runni

25 exte oper from.their n

cont 1 ounda st b ek ERgRtaRid Sl et i RN RSGUBAS St deast
t he act bmbf m]ga bhetiithsnary theebade pish; 0qaE hadially Wk@ndabds Elter gﬁﬁlbglrs ERE o
like. [0012 ne enbodi nent, the radially extendabl e

menber sCiF fara%twi dimensiethat i Jessi téarbaa?ﬂgetadmé dimengien éﬁemt)ﬁe Tanaadaauy

radi al | ¥xit:Rla6e Tiel RImBLS00R Habé dakdiviy Re&k
cylinder. | I’Ell certai n embodi nent s, tlhgrra |é§lﬁgnﬂ%x?glnaéu%ﬁmn%9?“admny

men®r sextended Rperpting | qofigyration, rar whishh fhel taéxallmaqtqmable rfiler meembers are

embod Eaks:eid Hes@GkAbhiy RXLSHAuf bl Lefipdenber s i ncl ude a

per for i'um associ a ed with the radially
ext endal$0&lf inl dne enedicent amwllhiﬂe ma;enehlay@ns dpescdbettvesn tglbasd Fyehind

nmesh scr een, W apped screen, a
pr epack? 3 LAk Ogg?n oAk giéffﬂagl égﬁggbﬂﬁsfg \al IP‘EE"I@FS E‘@F‘&%tcmbrﬁm%se ipggontact
2010 102&1h 2RGHIVIBRE PRI TR0 Jexpzimi@ﬁ&d&hd HelRbR ShdifNedr eius%b R4

ant sintered wire nmesh screen an a

N A DTN G SR O

scr €en. 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
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[0013] In one errbodi ment, the ratio between the circunferenti al
dlnen5|on ngi t udi nal di mension of the radiall ahl.
filter Q%H}E ? least 1 to 2. In another 5 enbodi Qﬁﬁzﬁﬁgb%afi o]
bet ween the circunferential dinension and the |ongitudinal dinension
of the nadeak H;e 2 ieteckalir enfintctody a fleidiperas) prrtivatateesistalasitterdd tvdre 2nedRd
about 1 to 10. .a further odi. t..the rati,o betwen the

o r cunt &gt T SRt RS G g BT A W SPGB he

radi al | yoous| @ndak! embédihedt, TREThEHS betwdaf! heeflrca@atential t @imbRkig dnadb@ut
1 to 30. 10[0014] In sone enmbodinents, a fluid flow control device is

oper abl Jonggudiapldiggnsign of theyrediafly extsadabledfiligr mpmbgrsdn dlelstss | ft P+ & another
menber s .o hBaiglhe &h&ﬁ@@%&%&ﬁ fhe cﬁcﬁmﬂt&hl&ﬂ | il It;g.]e:tg@@gen B ?jlgpe%sm

operably assoc] ated wth a plurality of
filter méﬂitsenaélally@@tﬁﬁqabﬂmﬁhwdnﬁabera@meent&b@uqoi ¢s @rendiabuent toot0.i & a

pos 1 oRBRGATRERTRN BiiootFER BRRORalrorlE wiudhS aBd ol fesptina

i ncl udesliraeaefphepadialy ierigndabj ﬁﬂnealmmnbefnhs bperEmglsout N ta 19ia8@wedut 1 to
portion bhereof and an internal flow path. A plurality of radially
extendabBle filter nenbers are each operably associated with at | east

one 10f {6 4P RERINROEMIRSdirhéiets, Ramiad ﬂbﬁ&onﬁ&l&leh@@is&ipbﬁéb@@s%lm With bdch&F
menbers have a circunferential dinension that is |less than a

| ongi t uditeniially wsteadable filermembery dpothen smBodments; %ﬂﬂu}dai}@w cpafrol device
di spose BUG o 70
cont act %w?;b%%g%@gl %éls é&gﬁalg%?lﬁ}%ﬁhml al %)%%gg’gf%dﬁgﬁftﬁé ﬁgﬁgﬁ% 1abl e
mat er i all0018) &r amties @speat, thegrssenbinyentiondndisdctadie arsaod edrtsol ecremutadlﬂﬁy

filter r i \ rd r

proxi ni fr%?grg %ertd B? % ? %ﬂg&’ggr @é@ owglﬁ% e Pp]lthl%bor e. cof’%?)ll%feef’nasﬁemb[y

f ur ther imkples ta, bash @iper kst a ipﬂutelltylafmpleﬁmgq ireq tsefwiald p@)rtﬁ'ﬁht theftoPhnd an
wel | b The _nmet hod

|nstaIIL and ontro cre S

el ade PR IaE Rele <h b dih ol graaly dakiaie, Bghipepors ao fastysperably
| ocat i 0Bsgsbibfatl Rvithhé ma{ bikO§fthe bP@uﬁ@rﬁf tEOBdsE PhpeS CrHREAdiamy 8XIAdAbLe filter
including a pIurallty of radial ext endabl e filter nmenbers each of

whi ch | §egPerdiry 2 sssspicsniy dimeion i ees @%aé«p@w@gﬂ@manm@mof
Pipe, t BecyabRl iteie I ARARkiSpdsbd LRENSRTDIRE bBABY Aol WL YTLERENL!S!

di nrension that is |ess | ongi t udi'nal di mensi on t
opeP@t i Agntedhevithaen a‘FfIVU%(ﬂéﬁ‘dé%h@ CEpasEn Qféh%éwgllabi%mﬁ‘@rlﬁlald}’a'l dayses at

retract Q

cont | quid e AL SRR R B ke PR e IR R

conpl et & dmialrwtlmntglmgonﬂct with afsecfbagrof sheamellbatkvant ages of the present

: Rz:m : glﬂl’lgj ﬁ'{é Elﬁﬁ]?eﬁ asltpﬁcét,n ﬁ'lw prlrf-%gl(lat 1519311 1%1? 1sd S" iréet eldetg adlgetﬁo& p% {n(s)tra].lh%]:g at s?u?d
control screen assembly in a wellbore. The method includes running the sand control screen

ﬂ:

25  assembly to a target location within the wellbore, the sand control screen assembly including
a plurglity of radially extendable filter members each of which is operably associated with at
least one opening of a base pipe, the radially extendable filier 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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acconpanyi ng figures in which correspondi ng nunerals in the different

figures re‘gvgrm{o%zlg]%respondi ng parts and in which: [%l]}sz dg%g,gs%i/

A is a schematic ustration of a well system operating a plura

of sand control screen assenblies in their running configuration

accor di ngcdnpaaying nfigmekisnimntvhich doespopdiag entmeraly ém ttheo diffekdh® iplrdsi @ ao
1B is a schemat.ic i Iuatraéljﬁg_n of a well systemoperating a plurality
of sand “QORPPEIPSRYEMNALE8 1 ies in their operating configuration

accor di rgo1sp Fasure Maddianeidmaic iliberapoe s€ atwdlnyertl Grating[ LR bOMnHe
2A is a cross sectional view.taken along Iine 2A-2A of a sand control
screen FOntESeien gssembligsgn el mnpie Copligiating acepringup aniesybodisest of thy
to ag enpha 'trﬁgl;gﬁ . the present invention; [0021] Figure 2B is a
Cross s?gtlg%na 1wme’vy taken along line 2B-2B of a sand control screen
assenbl 001 Figyer &B 1B ai snheamatio dBnstiation of arfdllgsystai eperaiing or pluradjtyt of @nd
enbodi nent, aof the_ pr nt._Lnvention: 150 0022] Figure, 3A | . CI oS
cect ongpisfl s B RLERRRn MY ER: cditeRioh aéch it iR pribodinient SFene
conf i gumpbdsemtinwatiarndi ng to an enbodi ment of the present invention;
| S.a Cross of a sand_contr screen

0023] Fi . 3B i | |
Lo JOE Eigigh ek e FEoRR SreR P M kLo TSR abe s ieriersn
t he 1pr eseRmblyWEREONA if 892 tindioaaE raldh Ao §an “h®¥iidenfof A E&kn%?f
enbl y

extendabl e filter nenber for use in a sand 20 control screen as
accor di Ag'enEomn enbodi nent of the present invention; [0025] Figure 4B

IS a 11 eai21Y rRPdn & £ Bdk@ldotomX LRRABR,Faibh] T ﬁ?ﬁﬁ_ [ | e
sand cogdtmr (%Y creen asserrf)l%){/3 %cqordi ng t%ga%]hzgn%o |rr§frc1%£ag]fi%%ﬁ‘§01 Bren
pr esent apsambdint pHAguROP ] aFiogearating Conlsguzatioppcedrdingad @ erablodinent of the
ext enda Iy : nber for use in a sand control screen assenbly

accordi E’lée%‘?‘% %%ﬁ%(%gdi ment of the present invention; 25[0027] Figure

5A 15 a[e02] Figewe OA & & acésaldeytionat efidakind édnbrbkscromimbaemby inl§ Srubfling
sand contr I sereen ass nmbly .a cor di p tosan.enbodi_ ment of the
present P‘?fobgélfﬁ B¢ ‘?B@&ﬁ" %‘?lﬁ’af”é gy 5%5 PSP VG of a radially
ext endaipdee3] Flguff 3BEERCErodOiectiSl IoF 2AsandWneANERh BEHAAP iR 98 YHelaYing
according to an enbodi nent of the present invention;
configuration according to an embodiment of the present invention;
[0024] Figure 4A is a side view of a radially extendable filier 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
contro] 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 fiiter 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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[0029] Figure 6A is a side view of a radial’ly extendable filter
menber for sand 30 control screen assenbly ac
enbodi rrentwg?ﬁltdﬁd%ﬁr esent invention; [0030] Figure 6B F@Hﬁ%g(gtﬁotawap
of aradially extendabl e filter menber for use in a sand control
screen d40&RiFlignra6Bos @i fignttvievanf enpdiallyrextendsblet ﬁﬂ@rpn@mtfon wsecinta sang
[ 0031] Ei f endable filter
renber o Ie s el sEBhEN S oolR Ll BSET ISR | hn
enmbodi mgfa33pFigune 7Arie aefiénti viave of handially extOfBBle ﬂﬂtegu]liei’n&belSus% ifr08hd
view of a radial lé extendab%g filter rrber tL use.in a sand control
screen &SREMHSPRCLECTRRIY AGFOr 519 W ADREE o © PISEeTh fWeRtAN: i nvent i on;
(00331 Foaud] Fighte 78 i@ afﬁ&ﬁtwe«w %fvaqadlau;r eﬁb@dabbé ﬁi@r %@ﬁ%& Sod ﬁée ifi"a sand
menber for use in a sand control screen assenbly according t
enbodi meaRtrescresibassenally aecording inansmbodirgmsaf thﬁp@afrr@mmmcm, a f r ont
view of s @ké YCG¥ heRdARGy bf bifdiafiPBRElas @r%llré??nélﬁbe?ﬁ? AN fankne!
screen sse accor |ng to an e resent i nventi o
[ 0035] [Pyl ecre dsserablf peording m@nmﬁnb@dnmr af thyp&x&%nﬂaﬂrﬂ(m filter

menber f e k178 9an Qntraol sc accord| to .an
enbodi néﬂq%g?lgt“ﬁe preden nglvﬁ?/w {ra ﬁdg]?yoﬁg CE‘EFg%}eé Wﬁ% Ysedhet spdw
of ao0r adbrtrdlgcreat Spchalily acdordib@ro amembedinicat ot picsen@invaitibnl0 contr ol
screen assenb|y a ord| r] to an_enbo rrent of the present invention;

[ 0037] lgelre? la aggl "W’eﬁﬁ pia Yafait%ﬂdﬁkg}e diliee Aeater farjysg dn a sand
nenber fofindlSGetdastentRP dcoRithd Q'an%ﬁ{b%%e@@éﬁﬂb Ms@f GREGlJAg Lo an
enbodi nent of the present invention; [0038] ure 8Bis a front view

of a radd03Bl Jicuse B da bl feont visvepf puedially %‘Pndable filter anesahed foromeriola sand

screen ag Iéfdggérr)éet?égg 6} 9ot Bn PR aﬁfé%qa@ﬂ foftfie {)J%?en?fgﬁf%ﬁ%l i nventi on;

15[ 0039] IS @ Ccross section cohtrol screen
asséhbl J003A] HigurPhnga cross sectional view of a sand control screen assembly in a running

configuration according to an embodiment of the present invention;
[0040] Figure 9B is a cross sectional view of a sand control screen assembly in an operating
configuration according to an embodiment 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 hercin are merely illustrative of specific ways to make

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



configuration according to an enbodi nent of tHhe present invention;

[0040] Fi g4beofiRak3z@ Cross sectional view of a sand copty n{,‘%&”"%ﬁ’%@gp
of

assenbly in an operating configuration according to an'e I men
the present invention; [0041] Figure 10A is a cross sectional
vi ew of [B046hReferamg milally ¢o ﬁglncelésélmWISidqpiateﬂunWIWS@m inducﬂihulpdairédh;a

acoor df 09 0 PRk en et UG RASL Bl e R0 L0042 FL UL

OBis a 0SS sectiona V|ewo

oper at i Behepeuritalfyuflaikiraed aﬁ@cgteﬁlerﬁlgz timg:meﬂn’tmdllﬁem iDistdated éiﬁlﬁﬁl@:ﬂént a
i nvention; [004 vi ew of a sand

3] F 11A { I
control V@P%@ﬂzfg’?@hgqﬁ?e“ﬁh ]}§ ‘Ifaaﬁ% ‘?C?rﬁ‘ é%ﬁt?‘ie éYﬁI’ 1?&2%01,2 hae a srbitangalln verrical
enmbogi rf%seuoﬁfmt B uppeR %@mon ww&h ih@ins@idh t%é{e{ﬁ%lakmg%@g% 1eBid Gnfnted

cross secti ona view of a sand control screen asse

oper at i iygthimmrilome 42i drelbersolzilsghase substentidlyi hmmntaifsecticm mma*eemnds
t |
nvent| g PETALERER T, QELLF AMETLAN L0 G

30 di schegruhtilneation dB lof pelllmag 12 is opbiobidle be appreciated that the
present | i.des ny ,appl i | e J nv I ve concepts which
o be. A Par B R SR PR do Rl e R nR Ao B pifReess SBing shter 1
enbaqdi rrﬁmbﬁlgd;hﬁ@u&sgdviaeg £ eonduiteforrtr@btion 1Thids td' abvey Qoﬁhf foPRfEn 2(CtoVRY S

to make and ethe nventian, and ono dI| t the scope of the
present S¥% OBWOHE’J[ higtulpag é‘ir i Pn r31I”D tsénq‘ fFopiPbscergen aspraptdien

i s depi eyed mevx@hh c%)iﬁbﬁ@&rbéiﬁ'ak&@ha‘BHeSaZW éfeaémwl 8 aSAMMinG R lhﬁéxte
screen assenblies enbodying principles of the present |nvent|on t

i s schesenfigyetiop. i | | ustrated and generally designated 10. In the

i1lustr t val i oys

earth s?d @LR &g: I osr’rbet D s?l g%sﬁ%istzd fﬁﬁ ?{’tﬁ@w&@%ﬁ%ﬁtﬁ@ sg‘étwlﬂ%saﬁ,

t he 1fippeentwdrseieen asdemblies B4 hiasthein sipedatingl ot hradisliyn eﬂpemaai B@aiBgﬁdenﬁﬁ 18s
ed wit 12 al so

bt anEraRmo o e Bloy hh dne il b 48Pl S Grafmasgmblios 24 has

hydr ocaalvase }ljip@, ra plmaﬁqrhif&ﬁdlalﬂbe&ﬁeﬁd@blﬁﬁﬂteﬁ ed{bersAhd lal s'vdéﬁﬁ‘cﬂ@hﬁ%nal layer.

substanti al | rizo section 18 of | 1 bore 12 i s open
[0047] bbg?ﬁ%n@a sHeEpt %%F‘Flb]&}’%f Iy 15039 ety AEpud dad base pmemédbe

is a tUPddﬁthl}rS:txfdnﬂﬂﬂe?ﬁ}tcr]chnT%bd 89 dﬁbégcagxé%any %Yﬂfé%%eﬁa‘d?@ﬂﬁ%éh&l bR Tn
formation fluids to travel from formation he surface.

Pos?? i oHBscaptigniaton, YHich gandiqopiag) sprzen @ssanbhqﬁr%lcpmy ipeontaghwith engetblating
R e L R Pl e e S
figure &@irol seeei assemblyet cadiadlytdxpands| Whisly st eum ahuses gher mdibBy wixtendstaand
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
[uids 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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15 control screen assenblies 24 in their operatirng or radially
expanded f. hon. As explained in greater detail ach. of
the depi th\g, zlgané control screen assenblies 24 has a ba‘%g‘l‘g%%“”% %1
plurality of radially extendable filter nenbers and a swel | abl e

mat er i alskillay éx thelant thatribe sind dohieolsswekh adskmblisst afrthaprebeany @iveintfontirs paagd

meor o "R R aisi AR7RR B PR Bt el et S b agetoos ay

20 thi s ye@efkiged ai eyt thirehe amsf diedtismal teﬁnﬁﬁ@@ha’%%@@'bbl%& a £ OlfBred, N
contact with %n activating fluid, such as a drocarbon f1 Ui , Wwat er

or a gadPWile devgivdnd %&1@ arg [usgdy peelagipn éhﬁﬁ iustrgtivoembasiments avhey
assegbl Bérezéequcﬁgi A thy ﬁ%ﬁfé@"‘tﬂ@ u}ﬁ@hﬁmﬂe@tﬁﬂjﬁﬁné:m tﬂeng%%fﬂleaéogrésptogdmg

ext endabl e |ter nmenbers of sand control screen ass I es
cont act fighee angh thgcdovawagk dirgssioa being fopaubthe tstnm: dibtig mofmgmnésg HipuieB,

depi ct n d trol ree
assenbl ﬁ“g@“g% %R’F]ose uéé f?%%uéc? fAuﬁ]’ag%%Q{‘ B %ﬁgrcé%%@mscf%c ?‘Fﬁ?n%@ gthe
string @ﬁesm&ynvemhbmdeaav@lbmerﬂmmgm‘ smglhéabreholej & should $)y3meéf§t06dlbiﬂ tlﬁfse
fluid fll?x\fYﬁ roI H‘g jces, ni cation ]%ysterrs safety systens and
the |iké %%%“Pﬁan SR pasergpliss e dng Pﬂei?namar»lmoaﬁr? gaughly
i nt QO ak@lugiaDfo? asaih mﬁiﬁia&iﬂl Q11E6¢s EAEnSAERiInASel RRFKEIIS p1§lamy| @%ratngh

t he svveé@ﬁgl e material in sand control screen assenblies 24,

zonal ?%Fdn devices may be nade from materials 30 that svvell upon
contact | UI?ISﬁPR@feH i @, ﬁ%mpaan@mlmaregﬁﬁbgeﬁae@rcﬂﬁyh tiboelt by Ehwys s
exenplary fluids that may cause the zonal isolation devices to swe a’flil
and i sokeuteol serepnyarsepbly dp its gumningeprifigiiatiem tab awbodi¢OEERipldsroabiel prekann
even th i es
cven, {NSHARS) iRt Booih o B PRI RL LR EP BRARIEL 53,
shoufd B2 thaidéfiscoan lﬂﬁyrn'ahﬁsw path gm | Basel pipe tmélaarat pluhdty 6ﬁ16p§1ﬂ1g6 46
cont rol .ee ass i es 8% the sent IHP pn ar %al l ¥

cui't e PERLGER FOPGRhE i S BRSPS e oAl ver 20
shoul d bﬁatlaéﬁ&rts ﬂsﬁ@ﬂ:ﬂb@lé}j} Bp Bendityg d)ﬂ &Herlsﬂitéﬁﬁ@teaﬁﬁlqﬁéWQirel%%lW% tRfckness
directi o ag su%fl bove 8 per, |ower, upward

downwar 8 a\ﬁﬂ eMRIPR g%ap‘iuﬁw?fé 8561 SO det fiametey ofstend cpiteol screen
enbodi NeRbLSbRS40 BRY 1R &ﬁﬁc@?l@f eBbork ot éu%hfthauﬁ R ex&a@&dﬁp‘ﬁ@r %%]alglﬁd in

direction being toward the top of the correspo |ng I guf
dowdhar gregier deteil belove puiytantullyr enifora Cb@imtdm\’eﬁentﬂoéi ol lnbls pamctiah tayer 48

figure. gld ] eext@r%ﬂ@ﬁ']hti‘lﬂ%%ex%ﬁ&y 158 Syl kB dBRL Cotf fgﬁ)ogaﬁg \}fc % t%\?eld

screen assembl I'es resent i|nvention in a well
si ngl e Boiwhldy.eradiatly %@uﬂdﬂ@éﬂt@mm@mmcﬁi oy (tulcomﬁer&kialljz adld ilongiteinall

that th t t
cqual |y STBAER RN Pt SPAES boRER S 8 g Mofiers BBl kE Ghteosaly
mau n wetirded pethamgs for ghratduation fluidf ﬁmattmhfowﬁdtidn toredter ihORBMIoReHhar 14 BY

%%gu es 2A 2nd 3A, therein are depicted cross sectional views of a
san SPBIP&ér een assenbly in its running confi guration that

enbodi e@0sz] MChOIRBtr&Ed ERABoRABHOM ds BEQRELDR i fa.gen
desi gna?ed ]40 Sand control screen assenbly 4 AR gé ?dlug)éandabi%

42 t hat Tl FReIBRerS 52 raghaneludesra elingercyd that is Bﬁ@éecbiqobasamma& Ty threadmg,

pl ural '$v¥ld91 r

el | abi SOy SREOH Sy Gher gRR0L PRELME" SRty BRSiSGBRileh hlinden st i
to bas eraéialdé tei@scbwnmmmm@ ohttghbdto thaioutb kerfice off pisepness raefiler athver
t he,d hi gkn of abl e i_al er. 4 0 m zed based upon
t he3q:l| a%t gﬁ%fmtsagl\r,]\g Sgor]ﬂ’ P rpa%gﬂtgeﬁneggl\éé 1 5" Lf Q‘Eé'u’cnhé 0 grayneangrisgfa
wel | bormed@nissicivrdehing dlgoent exilans aofluid-Srodx PpardidiRde &@tr&@n@rﬁ@traﬁﬁ reen
detail bel ow, substa tlallg uni form cont act between both swel a?

mat er i aftvgy e FenTHayeLs of Moyer Mg T Atee Mosh daat %n‘zf‘eﬁhéfu@zﬂ\biondﬁdtm
sur f acesigtbrew@bdeler @ RRmi Sscidehi RYiBabd Brabe flth Yow' BetkRlduin St SRdakle

flow of particulate materials of a predetermined size from passing therethrough. In the
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25 base pipe 42. [0052] In the illustrated enbodineﬁt and as best
seen in figyr, C radially extendable filter

I ncl udes aﬁcylﬁfoﬁo?léaé54 that is attached to base pipe 4?§y§%ﬂrea%l ng,
wel ding, friction fit or other suitable technique. Slidably

posi t i onkestraiet! lkimpodipient didter Hediing & ingludealobter fusd 'ms@abhingeﬁammaﬁﬁve a
Attached to the outer surfac 0, on 5 Il ter retainer

56, i eyl St Sl M BER T bty e Braeqnaperiton B edelaivey
My CoNfiineSResh. Mechaind bahokd ke niting tepee rEMltes tRbiaafa@ bé hisddwlP HiRUSnd
particul ate restrlctmgg taI screen haV|ng one _or nore |ayers of
woven wicPRIQ)sciepassempliss o ﬁ%ﬁprﬁsé"?t Berdions el aha BERK Fege 2 FRRel paseen, a

t ogeshercetamhid wrsenan&@auﬁzesbaa@&&%@t&ﬂcﬁls&e@%éﬁy bfisﬁl{e dﬁﬂﬁ%&t BEP U
but prevent the f fiow of particulate naterials of erm ned 'si ze

from pagsi ke liker dtileromedium) ¢ ishaizgl aspoydie oy ﬁ@m@ﬂBﬂ%ﬁ@@@hﬁMQ&&
1 ustry cfdayer PO TRB whibh i) YEEALEHAC Sl bR Tard WL o PR SRR Fileer

dr ai nag have a relatively course w
filtrat |rmd1d1m§@ma¢bsm&edOﬂﬁ@s@hﬂ-ﬂr&mm tagd.ng a relatively fine mesh.

It shoul ted t t her s of fi nmedi a may. be used with
e eand0usdh REGEG 4 diionalid B i BETeF 28 ad 3BL LRI S GeRied slose srebond
a WilDe SEweesT sadd béx&ﬂﬂ@lﬁre&ﬁ aReMblya40 f Lo RMTng SOhBARatidEt B the @1&%@1@&
such as stalnless steel beads or sintered stainless steel beads and

the | i k&mbpdimegh syeliablrmeerialdaver 4@ hascousrareriadt &vitiae aghyating fbigs such as
requi r emaifciibo MRid A a8 ARREhNaBsRNE rithdrta Pa?%ﬂ 1P

Sonme exenpl ary sizes of the gaps in lter medium6
20- 250 skpatdantg capteet Withte smg %}veifebme 5Pi which.ddithd tﬂnattate;d gnohodinent, is

figures tl?elﬁmﬁgﬁion?’%cet qﬁrﬂdﬂmﬁr ﬁledﬁﬁfai:%%gmg}l'éf? B s%v%ﬁﬁblé) mateual layer 48 has

15 caused radially extendable filter members 52 to come into contact with the surface of
wellbore 50.

[0054] One benefit provided by the sand control screen assemblies of the present invention is

that in addition to providing a plurality of paths for formation fluids to enter internal flow
path 44 and filtering particulate materials out of the formation fluids, the sand control screen

20  assemblies of the present invention 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 cxpansion is achievable and the
swellable material layer is more compliant such that it is better able to conform to a

25  nonuniform wellbore face. In a 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, n 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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10 views of sand control screen assenbly 40 in its operating

confi gurat e illustrated enbodi nent, swell abl
| ayer 48 hgg'r}gg){?ga]ltj% contact with an acti vatl ng fluid, %%5569%4951

hydrocarbon fluid, water or gas, which has caused swel | abl e nmateri al
| ayer 4slelammg@dmﬁvmytnm@amg prmembrne, ssellingtdelay bk meterinbhorenmkitiont bibihe e
50, whi inthe illustrated enbodinent, is the formation face. In
addi tion, the radial expansion of swell abI e material |ayer 48 has 15

caused qmsammrmuvmdmalaenﬁﬁhg dhidremlyebescibldicl thedighithé SvelloPt Ffdlable
vmththe re5. 005 e henefit provided by the
oand comtiial Bup BhatiS et Heue! s or L RS IpUr e e g anofher
addi §i oRltéRatpie0 e bétBratn® iR hialy b brdaabds ik® fihd %Irﬁarb Yorh | 1Hé %mlia‘ﬁon
enter internal flow path 44 and filtering particulate materials out

of the cwrenRdingrihe wallgere. tﬁ@sSari\aﬂlcbmtlpmm@@d thah a0 nedodnbiy bs uedd fone
present ;i,n Weﬁﬂlg%lf%\gel%% ,Jgg@mawpaé of @nd ch,gntxfo?gﬂ%tn' agéaﬁb? 2 %"1%%%,11

formation cOl | aps npared Wt h-convention expa
cont rol m&lﬁh@pmcaéeschfs&m‘ﬂswoabove t he sand control screen

assenbll nvent | vide inproved co h_t he
formati b gg&g? 12"‘%% ?egﬁlt ere%p? Ig)fTB%{ fggma?ﬂﬁ’l Oé'\fﬁ?)rleémat%aqf t E‘O(%li PRBT
mat ¢0i akottayt@l by an mofeationfuid, ath asieh iidigdnid br bpakietied. Tl exddple, the
conformto a 25 nonunifor vveII orelfggﬁ In a preferred

i npl eneMARTRLAAY PR RolEer At FHills Sevliinls tipesdtnitiel sige uvmbaqéwets@hby an
i nventi gRiRG&Y RdR et Htﬁﬁﬂat@p%t m&gﬁalQé'exﬁﬂﬁl 2000hePShbdiimaR! ¢ h@%%\%ll

support to the wefl bore. Those skilled in the art vmtﬁaﬁreco ni ze
t he col Pafesiel @@pmif:mal ph%waléwmp cphfectpriésandforiahsosptianoad adandrdn:erbon such

optim t h C f

Fbat ur o2 g Oy i, B8 Bard GRCRTE BbR QL AU BEE bl S5 W 1
Var ilﬁ)usvolgmh qulheSchﬂyblbemI&wdl ihgeasepnteatibg agradiak lek@inkien rm‘ttae ls&lellable

I 48 L RSt f
aver il RORECRE SR balglh W LBl S ey A%
al r eady ettendablestter mcﬁnﬁchESZl\edﬁtacWﬂmfoaﬁ:ndmCI@m h0dn Gen ek @&nsRitdnYordhe

is installed i the in which e swel | able material '| ayer 48
pr ef er abSPE; ‘ﬁ@fl?daegas P?@Hh%fﬁl Fﬁ%iq D9feHyY acrurdingly) IPYigesothe energy to

swel | abfaﬂla'ﬂwe%h@fadiaﬂy%kteﬂ&bwm&r@&n@d&m@d@%ﬁ6&&5& R thIRlANdRY O
preventi ng coating or nmenbrane, swelling delayed nmateria

conpdsi t0aflsSasme W@lﬂlw wellgblyongprials m}qdatelaa@q yolymers, such aS/EPDNgrubbm d
may be h L d.al

after s%ngﬁ%%ﬁl{a;ﬁg é%ﬁﬁ%%ugﬁeﬁl&é% Piﬁl ns?gﬁé}?&l n ’[ﬁgyl ?Pmp

anot her diese monemeramupbes, eﬁlhlen%twnwlla&tetaﬁg ribiber, dhydmgerbmdmchmﬁ&ﬂe bﬂﬁa@leﬁfhe
wel | bor 0 ur. ndi.ng the | bor Thus vm |1
be apprlglc?%t gg&?ﬁa{tﬂem&}ta n% r[l ’belsﬁjsf%%? f\éﬁ)ecyau‘élﬁ?@pml FYRRgF ofnd

swel | abpdymbc&nerml Tlhageeamd@&e@fswslmbtk maslaobweCiheofitaassi et d dbyMséBtion

kee th the | es gf .the inyentio 0057]. Swel | abl e
" 9o Vit b Bl Pheciel ot sl Sxemiel ok, Grodimps the qter of

When 11@3 @@Bﬂle&dﬁ mdteﬂzﬂs my&ﬁw heat loter Hlatbridls Bds6Redm @rﬂn'rﬁ'&ﬁ B SRk
organic_ fl ui Cgr ﬁgn%)? the materjal may be a pol yner that swell s
mul ti pl té‘e‘iei“ﬁg’ss‘f s2sj 1pers & °§]iht1%53up6ﬁd’é'€{141v<§{ﬂ%ﬁ1n@y bentukber inatmiedianical
fluid tRgduretsw d.,

T DRt PyL BB BhA RECEIIRR, s ek, SERRRLAR b oo,

swel l able material "is a materi al on coh
absor pthaymess that enpandietoptsat widueih as an oil or a gas. The hydrocarbon

i's S i al c.h t hat 15 vol une of
theﬁg O(F)Pﬁﬂllh% %aljr]%'la O%Jf:rﬁegges‘gvglcar La‘?]laiﬁa a’ PAt %g{patlgybawgl,lsoppogfcopﬁg
swel | abiith wateer Irathis dase filer ahalnylblehiiwermm%ﬁialaewﬁat@fd]laﬂﬂe\ﬁbl}&ne%%‘dh' as a
until i ts out @r surface and radi al extendabl e filter nenbers

cont act VARV ANE TR Watel e llehle RBbPReT.c oMore sPesificetlys Fhe é‘a@lah@
val | i maeasasy veld fekeswdiBleSuRlbaRbr pPRlGE & wake LA Myd%;%v'bdes

copolymer and preferably a water-swellable hydrophobic porous copolymer. Other polymers
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20 [0058] Some exenplary swellable materials include elastic

pol yners, §¥ShidssfszDM rubber, styrene butadi ene, nat “g@éwﬁéﬁ%}@?ﬂr&wﬂ
et hyl ene propyfene‘nnnoner rubber, ethyl ene propyl ene di ene nonomer

rubber, ethﬁlene vinyl acetate rubber, hydrogenized acrylonitrile
but adi enectulipiseeordanse yithihe presest hyerivneae be pisbard fiomopraeiety ofilydphilic

hi | T d_ot h | | abl e.
at or | aEODIeH B AR BN OHR A By TOBRE RO Seshiies o peclicnlors
so that stitbleWgtiophilie matcendralvehiex panthe btiliedenelotgdbureat . ndt Nenfab A"

of the swellahl e material al so have qther nmterials dissolved in
or i n mEEHAREe) 2 i EI-PRETBHAPAnE GEoTS 3 SpN-cimeloBleryiagads, viny!

Addi i 0RgtroRdnk O NEmETY laREndediP e melcFRENARLGAL A6kt WiGe iRl dYdany!
chl oridg? ?retklllﬁ n%tg%cryl g??fp elllgryflg%itrill‘e}, etgiil %@?ta%orggﬁééw
c,

pol yner snathpstylag paeldonide, c odimedhylamineprepylmetbagrposdle, | nmathatrflamide  and
enbodi ble material is a material that swells upon
o sHSie

cont act n this case, the swellable nmaterial nmay be a
wat er - s\\@0d0hiA eristy gitedraphobicaly modified hydrogliliablosomtrastmones beltilized to
wat er - swel | abl e _rubber . re specifically,  .the swellable material my
o 5 waldr el PATES Hirehpfio BEER RS i PSSR ol PG Saitable
hyanphmmew@lly neodifiad }Pﬂﬁ:fphﬂiabinﬁnc&n&h%ﬁti?ﬂu@{\ﬂidt aﬁ% Qlohﬂﬂﬁi&laﬂfb?ihﬂcyl
porous co mey.. QG her polynmers 10 uyseful in accordance wt he
P eoont St A Sitapptisos gvbaco g i pByhmgmary Hias: whercin the
MONOMET GIKGN chdfAT 1IRRE BRIE Abduy 4T Gbbiexh LYSBrORBiL | Ak TINALER 1%@8@%}5&
e utilize

of particularly suitable hidr_ophi | ic mononmers whi ch can
i ncl ude metigeryiite remide; mllydadimsthylammyerivmeby] meghaegiasei didorizle nenchyalkyl

pr opane i i i : ] i nyd reolidone,

G ot o o ap o bR PRIAE AR HE it Bl yiVE i iiE i
met hdcr ybaut @2chttoniatiens didrakil ydimcthylopropiuinyptopalarctiaarylaeide bromide, alkyl
met hacr yl am. de_and hydroxyet hyl acr.yl ate. .[ 0060 vari et f .
nyalr opnbraaimRRg CRRVRREIE offoras o 2 L ooBitfimmonivme o
f or m t herapelmymniesceylaisidé iddidenvitsein titbadlieyd orduph hivd forh BYNRAYUIt® Bbout 22 carbon
Particularly suitable 10 hydrophobically nodified hydrophilic

mononer 8°Mt| ude, but are not limted to, alkyl acrylates, alKkyl

net hacr yiost EBolykisYihidte i aera] Beftcaishal il thERtdas ivanb s esh M@ﬁ&ﬁ%@
t he_al k[vjl radi cal s have fromabout 4 to about 22 carbon atons,”a yﬁl
di mé? hy PARROAICHABE MY ORe R ey phthe deserihed diydgphyjic monomers with any one or

di met hy LR ; ' _
di met hy%ﬁgm_m ke Hngs%ﬁ%d %%@%f%%l%@oﬁ%%%ﬂ%@% gﬁﬁég' al KOy Re Rty
have frsartiiiiown bt pegdonsddh yatiowsdvaya thnd aredtroms tatitbsabkilled in the art, such as
di et hy [Ue Q- .de braom al k .

i ot Pyt B AT A SRt e Pt BE vy by incorporated by
di met hytederemeiformgblrppydsaet hacr yl am de i1 odi de wherein the al kyl groups

T S o B8R i S B i ot

' 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 medified copolymers thereof.  Particularly suitable hydrophobically
modified polymers include, but are not limited to, hydrophobically modified

polydimethylaminoethyl methacrylate, hydrophobically modified polyacrylamide and

11



20 by polynerizing any one or nore of the described hydrophiltic

MONONErs Wy ,prh spe or nore of the described hydropholi
nodi fi ed hy roogd&&rl:%g nononers. The pol yneri zation reac'?]thﬁo](r;ﬁg(':béﬁmlg4951

performed in various ways that are known to those skilled in the art,
such as hytiphotdeatlyr inedificdn copolynedts SpfatdgnetPremintoetighbesth€rate, 416D vinyl
whi ch i &3% incorporated by reference for all purposes. 75100621
Sui t abl yrrers may have estimated nol ecul ar weights in the range

of from[ﬁlﬁ;qltAsl%btﬁHErOethlﬂﬂ)Othk swauaam ﬁﬁ&nahdnz@r ot eg aalty polpmbh Quélpnge
of from apout_ 250, 000 itj bout ”Ii@‘? ? and ma¥ have rmfe rati os of
Che  hydPBBRPPIAEH I AMeRRed crasstinked pyliBHRIGRYAF Fat Rscibetengency to attract
hydr gphivdi& FBAOHRI Gatkr itobde obAGGE vﬂl%reﬁr{ %&b@&Ws %%mhﬁn Q2 of ?ov@ba.gﬂt

90:10. [0063] O her polynmers useful in accordance wt present
i nvent i GANGeAERtifde theofoRploBpHEE: darm Weﬁﬂﬂ i Iﬁﬂeﬂiltp@myﬂmagg)n, the salt polymer

hydr oph I f S LS dr ophobi c
modi fi egpﬂggsgélsym éﬂn %}:ggg%%{ b%[nrtlglga AP é}%ol!ée\{u‘lv Wﬁé El'fc%fp tibn
nodi f i edlupls) 'gaamlbws rwaltan deplechlet tapass thetethrongH e pf@enthﬂﬂrlﬁ% bICAEsbWed
nodi fi ed al 311 brret yl am noet hyl nethacryl ate, hydrophobically

nodi fi ed® Bs %)/'8 F€4&ni de and hydr ophobical Iy nodified copol yners of

di map hyI[mpﬁetﬂwhllug&amcanaoaﬁaﬁmarhddiéll?ydxtdw%mé |ﬁ1fé9|fh§‘em1{e950§ﬂ] hae cen
e a Sa po nmer suc

anot her exang t he swell %CA teriial ma @y

pol yacr 3‘}1Fsé$i‘1 do br camaliant gfthdhe suface k’é&’ep‘ﬁ?l Fet Poeaidiegliyar thaqxtfrmésble

the t eng@Bet eibert 52 afabe 2 YRl hAMBW ikuhRi&ial %%Qﬂanoe?da‘)é'r&amely
he

wherein water flows froman area of |ow salt concentrati on,
f or mat i @ﬁev@ﬂé?nglwsmahdla%ﬁorbfas ke Beanan thecenmpanisonaefi fcgmrestzmzs ab figures

pol ymer ;i bet ween .t e
pol ym&*r3 aﬁggthe pr oductl on ¥§ Sﬁﬁgﬁéﬁé ﬂ%e\r/]v‘gré\}\]/a re&t%gﬁé%ﬂ]lsg’g g the
pasd5t hémgttbdlmlghnms!onmfemhait)sexth@abiaﬁiagmembelﬂ|S§smbet®densﬂ:lot161 to 2 and
t her et hrpugh. [ 0 | ust.r at de odi ment, radially

ext endaBiegp H s chBoins, be Fhiobefiiser Hratreria ool fipenach and o
t he sur taagRudifialtditBenstonl dfeadeallySpentitie lttnmemaei sd sbeRydeRABAR! 80 fID %ﬁ@r
menbers 52 have a relatively narrow circunferential dinension and

rel ati véchS)‘téJ(? ¢hded | ongi tudi nal di nension, as best seen in the
conpar i fgePh dddione SxtdfBB fliRr Bie%&%%z%o%@e alfla &ﬁw % eéé g{éﬁ%’e SRS

the ratio between the circunferential dinension an
| ong? t udten Aithghernsrten. oHavipg) fhag 1a§geemeefﬁ@acmrnz:,act irea enduersrthetosal52d ideaw

bet ween [

ratio bg%gﬁsot%ﬁg&c%}tg[}%? g?g%h%l lf];lnl 131 ﬁ?\lg{oge ngg%hﬁpﬁggltg n@? d&leFf‘aFa"mg

di mensi whatioflyrsau] goings @f@éfm,dhm@ lfeducueg thereish ef sonf éfanmetvasted flatdauéh 1

to 10 a t tlon able filter

nenber s%ﬁ%gr)% %Ien aa?ll o?fgqro%uf%ggﬂ) eIra}0 e aﬁfngrafr @ﬁ eﬁ%%f%?c‘f‘te C%OQQCW?%

t he f or eabpacetl toHaw iflngl dlkﬂhﬂfgleaﬂr@eoﬂ intietdualcadiali e aiehdadlcCiltd: SALMERSs $NE:

| oc |ze dr aw W th ion into the wellbore as
corphr ot G D HAYE T EPEBFS oy USRI 4g6h loedizat demeown, as

therebyegmmlmgrda&edaaﬂske]@@ coning of an unwanted fluid such as

wat er or gas in an oil production operation. Having a relatively

| ar ge i I908FliEvca thonehapdialy extendsnisafiléar membane 52 Ihavﬁdbfd:nshzhategeasdraemgcn‘
e ot s ¢ BRI R0 R
dr awdownagdially extendable ﬁlter members of the present mventlon 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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explained in greater detail below [00671 Even though radially =

ext endabl | nbers 52 have been depicted as havi
parti cul a?wg)rzg{sogﬁbslg%tl onal shape, it should be understo[;tgr'r‘zsym({9(-?54951

skilled in the art that the radially extendable filter nmenbers of the
present outey emfcic,e,nlt sl dl ba hhderstaddi byethysehskilkeddn GlﬁSarBﬂlaS&letrhdiﬂEy @ftendable

differe shapes i udln Gircl,es, as.r aII ext endabl e
Tt or Rt BRR SRt G v eRHG pald e Ru{eln hie dnagiten sipiace having a

ext endat@lﬁf?er@ﬂt|c’&)ﬁ‘ﬁgd]‘ﬁiﬂiﬁﬁ1cﬂla1ngfa Ife[aﬁUéI? ffaBou@fl gmﬂfcb esrucﬁ Q@E&ﬁalﬁzu&é%erﬂﬁble

oval s, squares, dianonds and t ke as well as other non Symetric

cross sdtier giambery V4.5 (e 1of §"1gaﬁésﬁﬁsé13ng %@ngmlﬁgmeautw swfage.t sushsasopdially
the Bre%%h%dbibVﬁEHrh% ePJ;ss%o ﬁg&eég@%@hofﬁg'hﬁé' y extendable filter

menber s ave been |cte having a contoured 12 outer
sur f ace 10068] Eh@uﬂmugeradmﬂe!res&teudzblft)ﬁltcﬂmseb@k 52 lhewt beentdescribed as hatmg he

radi al | b .S O t ntion. c
al ter na%flh\%}lé%n%gﬂﬁlvet%gﬁaott B Eur azlil%:% 19 esfiﬂl?eg ﬁ‘P‘? 8?(%‘ rﬁ%ﬂgﬂzaol?aéﬁﬂ??ﬁ
i ncl udi m@eaofﬁﬁﬁdly\eﬁieydszleaﬁlt@mieafbemﬂohmcﬂtcrr&ﬂﬁély 86 useddirdt byample, as best
extendabl e filter. ne [s 74, 76 Ef flg%%é 6A- 6B, a_non uni orm

g B

out er sd7a4R 88U Ty raially fxtendpble Blisrmaey inglydes 2 cykindsef2 thet isgtiached
figypes 6G B e b&aqmehaaﬁg, OR8] rhMRA ﬁthelug{fhef el d%?é Yec&%&né@:nd%‘ﬁh&’oly

filter menbers have been described as having a
at t achedosibongdfwithie cylindep P éy a radiglyetclergdpingapiston Ohe Extandinigl lbngitudinally

b
[ eCouN! oyt e O Y WbNRERe bl RUaP I BHLEYABLALAUASH, FRIEL it
radi al | yubelar eredaiol 86 id 4 fiber mehioerl 00 Ghat ncdaptes] @& stqell bnds&ﬁm&%allhaf béads

attache 10 to a t hr jng,,, welding, frictigon fit_ or

ot her sg?a{ a6y e© S@éﬂ%?&mgm %Fﬁg%‘arﬁ?wgeﬁgig ARVl rfr 1@99‘3&@@"@? bxag
radilal | yinglel @senpiplg lpyest sie@d . orExistietod gnésh @irdpaélicaadd Yesfor esatgd shrn
94 is a tubul ar a plurality of perforations 98.

Di sposef°® ?ﬂf%sﬁ%laﬁ?veﬂﬁ‘g‘&ﬂ%G is afilter medium 100 that is

depi ct eqooss] Atigebnaly, 6@haRbughRadidls iendeRESilithatmb&YolEs Eéé‘ﬁtcﬁE&%eg

wi thin tubular menmber 96. Alternatively, the filter nedium coul e a

15 si nghavies tubyer memaers &,be skapsoba &8> dhosepallen @rtb@arrreﬁhrecqgnquawemeor
resin c 9

nddl {1 onap Ty SRR BRI ERINPY b lRel AR ol be EBfiddtbunig i leoe
beed0dest theb?e@eatsmhqxﬁong Rog btsmaple nasrisel seen in ﬁgmcs?rl&apaimiﬁr exténbable tiies e
skilled,j e&hat at.her, tu ar co gratlos
could a [e}lrb%lg |0\6/}£e}r e utglg % dr d S@@“E%@r } & SicE b#?ﬁl

20 of thi0 ckdend cythmI]Maﬂ-]@am&hemm £basa pifeist theaeMg) \R}elﬂinguﬁfetl&?ﬁt
radi al | I?gﬂter r%gt) sforn‘ledlnthe shape of an
e Aot Gelninig | STBRD ke Vithi sy Her Bt iUl rtseares
cyli ndEp:sﬂ;ﬂ;ZI 1¥hatxtersdigd loaghetndle ﬁorﬁa}ﬁﬁorplll]ﬁ@H tﬁmﬁ%ﬁarﬁérﬂﬂar 1 llglivﬂ}%’
fI‘I?% rgpeggher sMabIetg{ghmque Sl.idably positione in
cyl dePu IEY ? Bé’ﬂ’f"%l af, ae CORIRG BY AGUikble Blter me)lﬂ&nél‘ik@gnse as best

| ongi t ughieRah iguder AM rﬂﬂlﬁﬂﬁ@Xt@ﬂ&ﬁblcsﬂl?ertrh@hﬂe@rl‘?m?é'hﬁfne&é:g a%ﬂaﬁetgof‘a

plurality of perforations that are covered by a suit
medi um 3aifically aadially edendghlstiilicr avenibar fitgwleldm paindf aylinderexD2niialate

filt f [ 1

ot o | SEERRN 0 Rk sipd 8 BRdaid, W OGips ARl 3 outd uBRGecHn{oRl gty
122 t haposaroeechm@nhesdnﬂasauﬁ ase apafreofopdially eaebcalgng \é@lt(gﬂg 294 fF)%t&{dglrfg‘
fit bl e dab within cylindéers
50 PRy be0ieta LRI E 2 eyt Jrostsh L3k havsag & piRtelipchlirgtamions

| ongi t umhnad bovebst e suiRbRtRRE mkdtind B252 FLHﬂBHJ ak bER NG hé@r W?iéréﬂﬂal%

plurality of perforations that are covered by a sul fabl
medi um a‘ﬁarftl??érm%%er He8tis Semped i thegiheee PHanrAdr. alSppmﬁxaus«ndawbj

filter ORHRgHe KRG hémbQ MBGnditticl REeS 8RB0t 33 hat Me aemi8S 1 | §2L lepe by

threading, welding, friction fit or other suitable technique. Slidably positioned within
13



13 WO 2010/ 025152PCT/ US2009/ 054951 cylinders 132 are three radially
t el escopi “ﬂzo%fot/r;% 134 Ext endi ng longitudinally be“"%ﬁ’%zﬁ&ﬂfb@%s%“
er at are

Is a tubul a 136 having a plurality of perforations
covered by a pair of suitable filter nmedia 138. Accordingly, it can
be seen cyhaders &l a’cItlyreexact'eaﬂjratbleecobidgtléstome}ﬁalerExttrhﬁﬂg Jongividireailg e tviagen

nor e dlre hsf for | ui ds njnternal flow 5
ot b of meiipst 37 g ok et B bavbiel S Cher Riiot o cevered By o
whi ch arlﬁuczﬁrsﬁitmsf ﬂnlertxﬁecbs 198.t Wcﬁbr&h@lﬁ ma@ béfsednBat¥a @R BY bxtbAIABIR fIQR -
[ 0070] Referrln into figures 2A-4 in certain enbodi nents, the

out er | &Y&RbesY thg‘i Jr wsrie ABYPURPISOLTeRl A fﬁﬁfqm@ﬂ%ﬂvés fosenier @ Antamgeflow
| ayers t aa] df%%afs@?ig@rch&f&e tlad{ dBapk ot Eo%ﬁ%ﬁraﬁ&ﬁu E&hloﬁ which are c?nSIdered e

| ongi tudinally w n filter medium 60 kew se e outer
filter Do within bhas@pephfhcaresentiavopdoms a carrier for a cheni cal

treat ne e of. t ti,on i.s
benef i cng?ﬁﬁ & %I‘e%)gaﬁ%%mo i %s ? Ar é) e c%gjn ﬁ%’sﬁj pr ee\l/1 o0& ?/“t?rolflﬁ’ﬁoofofﬁter
t he sur ﬁmdmmﬁﬂtmar pomazityi mve aherdralh@es]hmdtoodlfoupﬁﬁmaﬂ@d yidé e iravel

out er dra| er I, tration layers within
ol Cer O RaaRe o Ml DG Dl SRR 50 | Likimias BT qufth Jovee ot fger
ot hao r eiaaaaltunv 60 M%M&e abo &&Yel']foﬂ A clhec TRAGHENEBE othéreRUT Be |sB8Y%ET

of fil ter um 60 v he reactive_ substance inpregnated
t her ei n thiggpn %ﬁpén%ﬁ%% }agaft@f PR ES fafEss cales has previopsdy Jamed dnrthe

the out %ﬁrfécexbﬂheqt:nﬁétiohe{hem's‘tuﬁh%@f&%aéwb}b Bt cfl’t t fi3e lljaﬁéleivﬁf ﬁggér@t

the reactive substance is degradabl e when €xpose terra
wel | enviamagerie dtltrativnlayepy witkin dibleymedine 60cad tllove reutrsd afihe filteneakd asing

when ex%ﬁﬁ%ggﬂgr%%sggsta%g el evated tenperature in a well. Mst 20

prefera € reactive substance is provided as described in United
St aflés Wéhin Noe emb0@itiebf Ahevuiuch liyger her Bly nediomper atgdhdy thefrei@nee

for all purposes. [0072] |l.n certain odlment the reactjve .
st anBRET FRed A Tt P S RaThmar et ailisngs g Al dhegoids in the
degr adablier pgky o fiett hRtiuFRY0 RRrike edtdllatef C Pitanbg, Wet ﬂaaétﬂ@ KSRGS

I nventi ude pol ccharldes such_as . dextran or cell ul ose,
chitins! e%fﬂ‘ipag’ D exﬁgﬁgé? A Subtenaneat gl F’é‘”WE&tMP@ PI%IEP’(YL thetrpatting |

pol y(gl y@datah@leaé rad¥@| W@ &5 RCHAIRES) an RAMANBYY érfl g well. Mast
pol éhydroxybut rat es), aliphatic polycarbonates, ort Roester's

pol éerakly.d reﬁﬁﬂv (bstgicenis mRYigRk RS dayeaiberd iy dFm@@ Hitates @steniONo,
these 5?'0§@§éﬁwﬂﬁh§%’ﬁ&§ag ifidd @?ahagy&%x&%&mﬁl &S Poly(lactide)
an r

or poly(lactic aci | des are pre rred
{0072} In certain embodlments 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 celtulose, 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.
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100731 The reactive substance may degrade in the presence of a
hydrat ed o{g2) 30 inorgani c conpound solid, which

included in sanoc?iU gltr)nt rol screen assenbly 40, so that a @yﬁ@wm 31
water is available in the well when the screens are installed.

Al ter nat[DQf@ﬂ WRefearing hext toniigues Ho8Bcthervinard demdetd side entl front tvivsvsy patidlinvie
substanc r_s [ 40 i s _conveyed into t e
wel T o i atctp R GRL, oepoRe P BPOEE T ot e SO0 e esgmtly
f or mat | almt\mﬂaedlesrwnd)ﬂeyseme@Sestarh’tenmhem aﬁd)lsrgeaerall;{ QsidthteRefa0r rRaaghlly
next to“eﬁ#@i gA 8B, the red ?‘g?xﬁlde and front_ views,
par ti al I5/*fiiatls GlE BEEPTIOHAD Fudes, 3 Yl h aiaehad; tora pasgvinseby a
for yse suffatde RAMEGERMER & th@gércﬁ@ﬁss%a%eﬁm ysﬁdia@lty p%ﬁh@ﬁla'devﬁgg% bﬂﬁd@% £ Qf
the present invention and is ‘?enera y designated 140

ext endal§l wdrily tdescaping avstay h44.nAtiadked i tbquuteue:urfaoaezoﬁ piston i 144 &t taakled
to a ba y i & t cu

ner oi . TaPReEplG Bt eiitiel TR B BRCH, G 546 g JRRG, aff” P ey
t el escopbmyrig 8toevhdnddal sbteesiop ederant tstnceh anutIme giscisaea herkinpi ssl‘sQﬂscLQs@d

is afilter retalner er retajner 146 s 0 filter
oatum e R BisP e sortpst ks PRYRR Y 1Y pBRERT A8 rducds b ongized
el erront dsm Hoﬁﬁ abdootaed divigc pﬁﬂedldilemﬁal fhe vANbEHe 6 U SREea e Heodubiish 1@ g€
interfac t act,, ar.ea I‘OVI gerﬁi'l |te Eﬁldzl um 148 reduces the

| ocal i z& ati‘(i’ P afBWnO I C&B%P by gricltivedy {4age wep lbobresn
as CconpakeidtetcddoR et Hbr ﬁl'?ér‘?ne%u[n@'l-@ﬁ hnaehy foriBlidn :Hﬂltgé A1 d?é%hé{ée area
This benefit is enhanced by a relatively large ratio between

i nt er f a®& redidivasitengdably ffer fmm@r 148di féur}ﬂrzagatandarx he a¢lievedt iyoproaiiing ke
fluid d 4

large r gfllﬁljc}% an W%crﬁ%;nél&a% e% ' }hgf\él} &qggg%rhﬁék g‘ir?%m%g%g}f F %TW%P[A\ filter
restbi cmembeeiﬂ& Jae matfoomay |bﬂIQﬂ)1;1’l‘llzed\lB’| pasgionmgoufhidr fiatiy ablhtyol dewce 150

ext endabl. he,rati
et oifiy e bR pAR o B Hhedtitg 1 d S Grag SBgPh s e s éx?stﬂlbasaﬁ—-dofrn
filter ﬂﬁdleﬂﬁbd:ﬂﬁn@lmﬁﬂ ABwCtnkBH @6vided 25(0Es WedtONordtdl theSate! dfUsbditi

| ow cantr ol deV| ce 150 is used to contr.o

In this _enb I

the rat &UgYe ?‘p’r"’&gﬁﬁf‘%‘ Pfﬁ’ﬁﬁ%ﬁ?@ﬁner‘%if afty Feseapmin lwid flow spotrad dewice 143
For exapRlyQakd thbifgkn bO¥h GERW éﬂnh@?&é»‘i@e ééﬂ aﬁ%)ho%ﬁge Hb& {RL gh%fnf%@ or
i nflow control device such as a nozzle, | ow tube, an ori'fice of
2008Her otepilew estrictert or . [0075] Al ternati veI y, dependi ng upon the
desired V, 0, Ve L ake a var.i e

o "ot halFS] AlibRivel) Meflrd NS Aol bt MIAAALGHE ¥Be 1Yo
pr event may ddke o vasigin ¢er3hrgrf0ma€d| @rleyalenlle,en datylte debikdbdy tontem‘paﬁuwevelnn

thi s canfi SWilolLoneron'eludsyiehe: ReRelPyDe R, S30 ERIEL oo

renovabl e or shear om sand
zi nc or déee 1350keaypobe myssddeame peresebiccorashtdrataé phhgdBMheiefrGH @B Sall Uhaal
di sgs anot her._exa prevent fluid |oss
th

be d bl
e85 ¢ BRI cAnsh RIS TR B BUtBC GRATtd GrIBCs PR A Giskhoks
sand cosiotier es(@mplemtaﬁ@eﬁé) bysitable! tqur&&nf ﬁdidalb!;svmwﬂﬁ%ﬁgitﬁmf dnjbrﬂlﬁ "high

menber 148, in which case, fluid fl'ow control device
one- wayPRFE{EPRSFatignE Wsanal {auihg sandmpnirek screan pesemblyincipding radtallgrmyteb&ble

desirab t | t.) he sand control
ot eon Mfer o 118)in WRRIARE 84 o bebuT LBl 0 ey s SRRl TV Gip
whi ch ceheek valve ds f/¢t@mtb@mmmbledé\mewéaeli5ﬁrabWO bentgol (tifeagped f Mnd ﬁiﬁsﬁiﬂgOI
device Lose n5|v ntact

und%ads:l reg%%oa&él,%ts/g% e%aésspe\?;i/aptlg 1“"%“313“ - %eéte?@f) o Gk eé&4gyné"h‘°h

swel | abtase,nfhtic Abwal cohnel dmhcagst) hmas/ebeda ﬁl@)d&&@d cohieoleleviob 9adh & 4 108 Sat
an osnotic cell or the |ike. 2010/ s& 2PCT/ US2009/ 054951 [0076]
Ref er ri HESR SPOREVE 10 ‘Eﬂ”@a"bﬁ‘ﬂ’t% epirgdstiydntuch @8 waterandpchortves imay be

screen RbseEHya bweliabR mhateriil HecledRd B4 &bhueRkatBate, SRR B bl BGhatES
cell or the like.
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[0077] Disposed between base pipe 162 and sleeve 164 is a pair of
fluid flo L..devices 178, 180. As described abov I |
LRl G

upon the desire eration, fluid flow control 15 devices
may take a variety of forms including in any conbination of
di ssol v ] Reémongabé:a tofigeh Sy, divren i depsctedaa famd sbntdd] Skreed aga@bMail its

val ve, a check valyv ozzle. a flow tube, an orifice or other flow

VaNr e S Son o pR0f Bl hrinsthles ottt invepns ity enerally

undesi r eRsifhatédd 1601 Sahe chiitlR .scicbn tafembBMDEHinRAEs b@sreqﬂng& ti6DRnd RhQHEH
(0] |

multiple radially extendable filter nmenbers 174 is c ned in the

common &HRYE 494 ERhiASEIdeHR PRty of apargnes 6o dud idsBiepstaat inksens! Baverath pes.
162 gnd %I@g@ai@ﬁha@' uﬁﬁt?vbfj%%él% 2N EbbditidHed FrdHd! %Q‘fpﬁ';geg‘r[]%di’ %

being a cross the entire h and circunference 0
cont rol sweladnmatesiehlalygr 1780, Swdllable majerttd dayeed72 & diawikedunrbast pipe 1621 by

flow, i i i | 64 i ble b hani gal

or e henelifing B S ARRIR G 3R Fordof sdrSerl SRR 1) R el ot

sl eeve (aditllypicxtndablt) fihery mbmbapel7biht 2 assacited add Wpbftes ire iembfider

o o e e in oo Y PR S PR e pevs £

di spgsed g&faﬁf}n@f iohgRhdiphleRERicHES M4 taRicRibEN AHbR! U?Bﬁfﬁ@ﬂﬁtﬁﬁ%f shlable
g

sliding sleeve ma]y have an (%pen position wherein Tluid flow throu
openi ngsral@Bd jayer] R2opeendablg fhter mewpers d 44 preindrsedvineoatast Withiwgllbdrew76, as

though qpgRLhgs sLGE d prevented. In addition, the position of the
sliding sﬁeeve néy be 30 infinitely variable such that the sliding

sl eeve n9877pPasposre bgtwden lbryegipai ik andsleeTth E64sis b ghingf Shideltev cmyrobéevices
t i a0l i Ly, i cal,l . b
S0t abl et A5 BbioeRapEle | Sfnhe, ST AL UBIRY obeRlioR” Y iy cout

crod§ seeticaniil, V8kwapftale seartttycohformb istrdieninasyawhibination bf SisEchubld1g
configuratiog t ha erLEo i es principles of thg1 resent invention and
o generanyPPiaad HhertuniesD o R diskof oROMaL B EE CReTe TS 2F9pEie 4 flow
i ncl udesut, BaoafiRd BE 092 bk NEXi2QL0{ 0@5&@%?@4’5/5&&3%%92%9548%8ntw%1th an

defines an internal flow path 194. Base pipe 192 has a plurality o
openi ng¥ndesped il apd Wi Eke-ndB thisy gabodiment o prodpeiien| raugh travitiple adially

198 assQghadBR AR hRWHR 17Eri§f:cﬁilil§19écbfin tllic%ﬂni’rh!)ﬁ/larﬁgﬁfa? 35'%%? of jglh@’g@d 182

menbers 198 are circunferentially and | ongitud Istri

abodf sdpfdnedhsiwash bager piph esansiildoye 160 This proided éheabgnkfit &fl d unifoah draw

subst anty al I,y di p oduction £ uids.fromthe
Format 1 Sk i B PR S, e BB B LSt O3 Shgpol screen
Radi al | gssemblyridabll&t fsidesiand torbatransesh8fedefbod in aataiidanbalimmts, Rdeve BAQs
that is attaﬁlhg)d to bas? ﬁi e.192 %?/ t hreadi ng, welding, friction fit
or ot hefPRUPPEHY echanical gL ™Sl BSBS, positioned within cylinder 200
i ? ar a@hﬂagjo ;gdﬂiﬁb&ﬂ?orf nfrephtiedy) 202idindt E;la@xf&el thok OpiI:t’ﬁﬁedPL}g%! bSUbSaty
o] Lston is.a fi retai ner 4_ Filter retainer 204 support’s
an 3’{“ ePSSPRIPES wilt’fcsﬂ%?ri@{ AP RPeniRgS 16 hr s, st @y o (dfsppsernpenlly
206 is gf BRERAMMACHMhBCHRSR %vﬁh;ﬂﬁel% GUsly gﬁ:f&aly}?‘b%ndi%ﬂr?égd %teﬁnhﬁﬁf
g

mesh. In addition, disposed within piston 202 is a sec screeni
el enent slpo® Kdcwitaia pmslenchanbesr182esThe sliding dleswnuhay revealah iopeo position

i . Si d int -~ t.hy
ko RAREin T8 BEAARuA BherfTY 18 oA R 8 Lol OO R GeelFin P row
f1 ow cotiongh openngsel 6816 prdventethi In ewdiitidh,nda tpokitiad ofl a@sSslidgts dast Be

bl terial | i i thin int | fla th 194
o hnogaely Griges Sick B dle s SEE e miptins BicfoRae dinchon hihe s

radi al | sle@étn@iydRtdiperateld| rhehar i@y edlsctA&By | kyaraulibaly or'bg%mepguiféggrﬁé[aﬁg! to
their oper atl%g positjon, as best seen in figurée 10B. Accordingly,
fluid flRPIReETBR tadigneldA thergings deripted atsrass sersiondl vikve obkatisl enntrol

r emov ablge s RNBAF AtsGuilibPSoniBudHbS hafinibodid pRAGHINEY s 18 lp}(e%ent InRESK

and is generally designated 190. Sand control screen assembly 190 includes a base pipe 192
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screen assenbly in its running configuration that enbodies principles

of the preggnhdygption and is generally designated 2?9%1}4@9%/0;4951

control screen assenbly 220 includes a base pipe 222 2 efines
an internal flow path 224. Base pipe 222 has a plurality of openings
226 eac hthaflefais @h iftermakflovagath(1P4. Ba&eq:imhatﬂ%a‘s B Iphealitpe fro@mir22 896 cach of
associ at d ereW|t extendabl e. fi]ter menhers
228 are ?] Uheer % (B( a’ftFnJagfr’ﬁq*e}énmém{%udl na SFSFI%? %P’ie &Pe&’l %fgrgglg ’gaﬁhy
control exrh@di: flksendMber2R8 drocipuaferdeisdly phd takitidindfy dsthsitanitoat &md
di rect pathways forg%ﬂgductlon fluids frgmthe formation to internal

fl ow patRntpd sscgren assmbly J20 o oprogige rep phmglityod subytantially chwgstopathwayst for
e s SAARoRAeilEbH AR5 Anfith D BRimA Tl A 1940rthiAgpefba 0 base

pi pe 222 by threading, ding, friction fit or other suitable
t echni que080GRadially 9ti@®le‘3| fijtee anemibiersi 198caprh mbndesz@ Oyllrslf:am(atﬂlataislajﬁached

L Sb°oC Ob ilecPbiBl 49 35 2urealih ACHE o0 el diEn LG oo e ALpBAGE BB

232 is a lon |y ex I'ng~perfora
Di spos eqbowhbrmdmithlbwlyhndenéﬂ@es a 28Hallystelessupireepistog 260 e ndeinich#&B® e Gteds
prepacked .or r '

d sand bal |
Peas. t Ay Do 22 df GAEF AP o ofoer PR gt dn e e

ext gpdakhénifet bm@rAmmb@itad $236r RNl HélBbeR 20Bid a afacﬁah}emokcféeﬁsw %&E}Iehpéuch
devices 238. As this embodi nent does not include a swell ab ﬁe mat er 1 al

| ayer, [3F839NERYIEORTRSY mmbr Arapddiigindisaessd 2%inopisten AeR soreewid sssering
assenbl %leﬁ%gt bSs ﬁfcﬁfag bkel 98 estPocabldl dand afliAliL ¥r Qﬁaﬁﬁ%ﬂk Br Pgads that

filter ers 228 fr el r running position to el r operating
posi t i omayale bte@redserennammd gartke k8. wliadly dixtagidgble filer anedmtew tehtisol

Oovoes ke Pk eLablineoeaff AinRghiaRhen ERTRLM: S SNSRIANL

pl ugs, a ve or o

t hatl5swi Imatexlal bayer, pteemmwlthﬂnomepmt fio@ pdtht 94 sprdecattol seeen Rskeiblyl 198li50
aIIowpro i on rom rratlon rouhflwdflow
control P gvclﬁléélseég% I‘ﬁ&%‘gﬁaﬂ} ag@l% 3'5212 BEFRNEAnsition to
this i n‘&%‘ﬁdp&fhﬂh@@oﬁﬂ@ﬂ 26 0eg rseetmeid ﬁw&lasef QEMﬁgIgOHmH 1%t éo%'t'rbl\/@ewces
enbodi rrents t1@1%‘€iescr| tlon iis not intended to be construed in a

linmting %ewstge Y, g isaelvatie rerapnablepy shearhle Blups mbuptt diskea one-way
i [l ustrahihye ﬁﬁ@l@%l% NrotRs Wekd 1aswill Redw ﬁﬁQﬁQ'ﬂH‘%\Phﬁh Qby tt(bﬁe Rressunze

invention, will be apparent to persons skill in the art
r ef @@ enerd t"‘olltﬂll@ ddoye prosiorctom of fluids erIhéh@fmtwm,nﬂmm@bdlmmﬂow bentrol

appendeqc,ﬁkealr%e "ﬁélﬁpémﬁsiﬁmaﬁ%l g\ﬁgh modi fi cations or enbodiments. 15

What is sand control screen assenbly operably
posi ti ov[iHlS[l]sRmfetrhigrtoa“lgmed lbfnrthereinhe dslamdd @ambdss Gectivasledew a$ asaid Yontrol

[ ongi t udiFEn F5PS o Fdene spamryee FRE st e st rreneiegr aha
an i nt ewndis geh@wllypddsipnated 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  {6082] 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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a swellable material |ayer disposed exteriorly of the base pipe and
having a zgioi/(fzé( s9f openings that correspond to the Wﬁ%ﬂ@m %951 he
base pipe; and a p]I urality of circunferentially and | ongitudinally
distributed, radially extendable 10 filter menbers, each radially
ext endalsbated sdndemeiaBieing cerapmer babls ypr heals thiahnay baisinkerat orl wasteraher thé likde

i ] d at.d. tiakly i i.thin th
P e condilal U RARE: PIQSASias B3R RRE bPY, A ERTTEhacicanpdn ) os
Iext endﬁbhie eﬁiibbﬂiﬁfenngqsﬂse'ros Cijx_ib&)lieﬂ@sﬁell@hl&&ﬂﬁ?ﬂ Q@ei‘,%reﬁﬁmﬁmiﬁ RntbAA8L flbw
e t han (0] It | Na I N"ensi qQn er eor , ereln In
r eg;s)onsé’a %oﬁ\t%ﬁ%‘r c%t'ioL S%?F“ef’éfsm %%(bgserEfF’a‘}’l)’r usad 4 shall sadiallyorxierdablpe
155! | GHHee nishibersi 28 frd Gficif AWSBS foiRioh a8 iRl Ype@MingNaRbEe, & bdsBheen in

menbers to shift froma radjally retracted running configuration to a
radi al | yigase bt edeepdpalyi Auidding pepitohdedees 238 are preferabinone af dissmdvitbie |
screen | & ' [ [ 16LE! eragilyating.fluidis
2t | oastooictor gt bEg sroury B 4 o PEEP LT MR R WP i oy
sand cotat wiill sldove interaal Slompagh F2 todeiprassiiriza and wilhalko attvey piodudtion of fluids

radi al | e filtear ers further ri.se lin t hat
i's coup?ﬁé)?{hg ?%ﬁlghﬁ%éﬁéogﬁp%ﬁgﬁgwéz © %@idﬁl’lﬁﬁ fjglq'gtgé%tﬁl?’ﬁ %Ygi‘tgﬁﬁ‘l- ‘
sl i dabl Y0083t avhiledhisiihventioh hes baehidesteibed 249th. refbiencs ad dhe@iveUmRAIESI,
assenbly .as recited in claim3 wherein the radially extendable filter
member s W AeRRpoRdapet iigndgas be ansivgadip adimitiRgisenss.  Lariowe modibications and
5. The $amBine@sHs0BkheSIARAVASEBSIMYNIREs WO bé Sfled Ontadhdp3 f’ﬁl@ﬁrﬁﬁgﬂri&nhe
radi ally extendable filter nmenbers further conprise a per?orate ?
t ubul ar Wilbe apparent togrerspreskibgin dhsrart uiongefesase taghedrstnptias. s itheefoien

claimloﬂgﬁ{ iﬂﬁ{h% &H'(p i 1, ial di 1si on and
t he Ionél tugfgnaf gi ﬁ%ns%oﬂggﬁ\ggﬁd&éaggﬂ#gygi??@%%%nsgr ?rfl&?dgrfle nbers
is & least 1 to 2. 7. The sand control screen assenbly as
recited in claim1l wherein the ratio between the circunferenti al

di mensi on and the | ongitudinal dinmension of the radially extendable
filter nmenbers is between about 1 to 2 and about 1 to 10.
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58. The sand control screen assenbly as recited in claim1 wherein
the ratio between the circunferential dinension and the |ongitudinal
dimension of the radially extendable filter nenbers is between about
1 to 10 and about 1 to 30. 9. The sand control screen
assenbly as recited in claim1 further conprising a fluid 10fl ow

cont r olwH&uk eRirggkkabl y associated with each of the radially

extendabl e filter nenbers. 10. The sand control screen

assenbl y as lreci tedandhe@itel gereet arsembly ersghly Sopigomable wilthinr 4 giglibore, the

control gﬁq(ﬂf#n(fﬁ%tlQ*Rgéfﬁ%ggmﬁ??ﬁm%ﬁg with a plurality of the radially

extenda 11. The sand control screen

assénbl y as a badet gige | Havirlgah pldraliiebLicici@mferdritialy mdi wApashativai@dibuted
with the radially extendable filter nenbers corrprl ses at | east one of

a si nglo@eniggein %@W%W%W tl@@?ﬁﬁ%‘ii‘}?@tqfﬁs}lék% » screen, a wire

wr apped scregg r : :
ot PP, SCT SElvl o FRGRK 6L 3ondh BRERTE LS e Bt %Vlﬁ%%ﬁ)‘f@mr Aty
parti cuwfapeningsthsit @ntesghinkifto ﬁtanpehmgsi efttheibaee pipglandcr een.

The sand control _screen assenb] cite 1 wher i
the radial |y BYr@RNed Gpomaeient lisodt E HwﬁﬂyttL ql,a{agd iy "extentable

ext|gnda{Hep nidnhtfeld, HBITRAIa3yC R MnaShle tﬁht%r %Hb@? Bﬁeral?l? L3so cﬁt&fiﬁﬂh @P [Haﬁtoéne

screen assenbly oper ably p05| tionable within a wellbore e sand
cont r olofgbe egﬁmm efrtiieybase r[ppm snhgt least partlalljoalwomdpmthmvﬂlng:oareSpondmg
plurali

openi né’gglin 55‘ éﬁ?ﬁf‘ﬁm | ?tl &grr élgt?g%fﬁ% yaﬁx c %/aé’?%i tgllf B}%%Penﬁgﬁ havigg a

pl ural 'cir}éulﬁferéﬂtfa@ Hﬁﬁ@l%ﬁ‘:ﬂtthét'lé hess':\tﬂdn h @i thSiRhNArleMsioh BleFdoput ed,
radially extendable 30 filter nenbers, each radiall ?/ ext endabl e

filter nenmbéyhesyier HbresPaRISOM eandertivithh aat adtivating ordigh expayeivnnefs the

o e AR P g Dt LA O SOSEBR i R PR B

t her eofretrauned lanﬁl‘ﬁlg|cbﬁiﬂi)ﬂ;|.&atn‘:&itefalradliallﬁyﬁéndﬁdijp@ﬁmﬁg exifefuraifdny of the
base pi pe; wherein, in response to contact with an activating
fluid, radial expansion of the swellable naterial |ayer causes at

| east a porty qye Qfnd O Ijbﬁgérg%ﬂ ééﬁ&"?ﬂ\%\g %F] g&:llt%d b blafh 1"PHERGR $hd Qctggtmg fluid

di spl aced toward a sur ace
is at least one of a hydrocarbon fluid, water and gas.

20
3. 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 4. The sand control screen assembly as recited in claim 3 wherein the radially

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

5. The sand control screen assembly as recited in claim 3 wherein the radially
extendable filter members further comprise a perforated tubular.
30
6. 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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and wherein the ratio between the circunferential dinension and the
| ongi t udi nal di nmension 5o0of the radially extendable filter nenbers is
at least 1 to 2. 14. A sand control screen assenbly operably

posi ti onabl Lthin, a l.l bore, the.,sand contragl. screen .assenbl v

conpr i si ng: %-.Vidhe sand 001\1’@01 k§grse8n 6?568]%% Wéﬁg{l m a'rugil i t‘gnea?msdsle -ra 10’between
ci r cunfipg eindundfetentialndnlefsioh bxdtHeabhgindingl inkiakiRE oFARPRBIaNG SxicAdble filter
sidewal | portion thereof and an internal flow path; a plurality

of ci r cugmbareisthesvean apaut 1 tnypadahional f/1@i stributed, radially
extendabl e filter menbers, each radially extendable filter nenber
operably associated with at | east one of the openings of the base

pi p8, the ra&diTaklsyn®xdngdableen hidehdly serdReSiMaVinDg Wwheetin chefLioestwedn
di mension that is |ess than a | ongitudinal_ dinension thereof; and 15a

svel | athecipgmafereatial dipispsign apdb thedorgitudinabdimensionof ghayiadiallyiesiendable filter
wher ei ’}nelﬁlﬂ;fé ESRAPSH 48 fpfz’tﬁ%ndvgbwﬁ 2R fetivating fluid, radial
expansi on of the swel abl e materia ayer causes at |east a portion
of the radially extendable filter nenbers to be displaced toward a

surface of the_ wellbore; and wherein the ratjo between the . .
ci rcunf er ent gﬁhecffl RGE sgivan epRembbnaT FesHFh ) laintd iErther omnprising a fluid

radpal |ﬂ6v@5(§{181%@ ablige I)Iﬁel]r_%lﬁf/ g%gci fSedc o?ﬁfe"i@cﬁﬁllﬂgﬂlﬁr‘%c}a%let Rtet ngﬁ'?l‘xjoers.

about 1 to 10. sand control screen assenbly operably
positionable within a wel | bore, the sand control screen assenbly
conpri si ng: ase pipe having.a.plurali.t f . .
ci rount er endi0aTPS Lo BRb R Gt A d 365 ea ot EU dotbeRer epemprping o fid
si devalflowp@bAtkAINddVIQS BMraI thsadtittd &¥ifheh ditu@tyPat e radially SxtBhdabR! fiftdr
of circunferentially and longitudinally distributed, radially

ext endapgmebets.| t er menbers, each radially extendable filter nember
operably associated with at | east one of the openings of the base
pipé, the radially extendable filter menbers having a circunferenti al

di mensi on t hat The sh&b oritfd ReiReh af@inbidhnakitel fealaindn wheeiadf filtandedtm
swel l abl e materjal |ayer disposed exteriorly of the base pip

pi pe;
wher ei issacitede¥ il thearatliglly gricadablofitter tapmbers CompIises of lastpnecd gisigle layer

expansi 0, e i ayer: a ast i

of e he P e AR RD Il Rl Ricchtd Rt AT dE T pRpRE (i,
sur f aceeninit Rerearg| 4 Blaide po@ns, pdrdadata redigantadintered edine emesh lverecen and a fluid
circunferential dinmension d.the | ongitudi pal di nension of the

raaﬁal ng‘?r%?t%ﬂmﬁﬂ?t@ r?qlqtqrg[dwcgldpg%&m@ f°&Pdut 1 to 10 and about
1 to 30. 16. A sand control screen assenbly operably

positionable within a well bore, the sand 5control screen assenbly
conpri si ng: 12. The sandewwrqdispech avsentply aprecitad iin ylanh kimherent, en ¢t rasiidlly

and"! onglbudl nalian Al sl UL e OREMAYR hBaete RESHEE bR A HhSSL
25 13. A sand control screen assembly operably positionable within a wellbore, the sand
control screen assembly comprising:
a base pipe having a plurality of circumferentially and longitudinally distributed
openings in a sidewall portion thereof and an internal flow path;
a plurality of circumferentially and longitudinally distributed, radially extendable
30  filter members, each radially extendable filter member operably associated with at least one
of the openings of the base pipe, the radially extendable filter members having a
circumferential dimension that is less than a longitudinal dimension thereof; and

a swellable material layer disposed exteriorly of the base pipe;
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a plurality of circunferentially and longitudinally distributed,
radially extendable filter nenbers, each radially extendable filter
menber operably associated with at | east one 10of the openings of the
base pipe, the radially extendahle fiJter er s, havi a .

CiT ount or enCTIERCIR: HoFEPBR finEorech Witk st VAT g AP A BTSSP
t her eofsyefilisle Mnaanall 1ARL @alkRs 8 ledlt al fRYEn 6 HBOSRAILSIEIdaBle! Mte@ Imdnters to
base pi pe; wherein, in response to contact with an

act i vatbertgspidogd thward disutfaceqfdhe wghbat; t he swel | abl e material |ayer
causes at, | east rtion of .the radially.extendable filter.. ers.
Lo 1ebeTt ¥ffbale POIRnaMatlnb MelRlr tint o REhERE A T opbfiod AREhRipn
consr olofsied Renllaeseidible fillet Mehb&oMtil&es] & 4.1 uid flow control device
operably associated with each of the radially extendable filter
nmenbers. o 17. A sand control screen assenbly operably

posi t1 o_nab l ST 5%15 C nt\f\ﬁlslcpe%fl%ﬁse% 8}2&&%15%8?19%}&%'1&? &%ﬁﬁepw?ﬁo%ﬁhg ﬁmd
conpri si ng: a base pl pe having plaral ity of circunferentially
and | onghtroldicreah laysedibsy corbprisia:openi ngs in a sidewal | portion thereof

and an internal flow path; ~a plurality of circunferentjally_and
| ongi t udi nald Yasgi BiPeilyingd2 raalitn py cagpmtraamially randt ongivadinalys dis

radpal l%eﬁﬁgﬁﬁd&%&”m %‘?ﬁﬁgﬁ%@%‘“wﬂmﬁe@éﬁ%m ed with at | east

one 250 openi ngs e plpe, t adially extendabl e
filter menber plundity g eraumfersnfidizentd dbngliudimaliy adisttibated) sadialys etthadabke

| ongi tugi nal di mensi.on thereof; and.a swellable material |ayer

di spos et ERBIED W%lfadatﬁa ma@r«‘%&# member OpeR S PUE bt ong
cont act,pWreh ofdhiRt lo¥ athk NGade! Fip@; th@Hla@tal1$XPaBRI0R Fitet NBeA¥EL | BRIG: 2
material |ayer causes at |least a portion of the radially extendable
filter orewbérentiabdd@nsndhaips kesethan ovengitudingldifrgosiontherdod; avell | bor e;

wh inth trol ly ,f h ' fluid
1% cont r o AE0FEE gy Honten 2rert Phed SRR 1y of the
radi al l'y extgneéahl & rédpbfde REBHREG. with an activadSy fRidTBlabRY eRpansion of the

installinﬂ a sand control screen assenbly in a wellbore, the
swellable material layer causes at least a portion of the radially extendable filter members to

be displaced toward a surface of the wellbore; and wherein the ratio between the
circumferential dimension and the longitudinal dimension of the radially extendable filter

20  members is between about | to 2 and about 1 to 10.

15. A sand control screen assembly operably positionable within a wellbore, the sand
control screen assembly comprising:
a base pipe having a plurality of circumferentially and longitudinally distributed
25  openings in a sidewall portion thereof and an internal flow path;
a plurality of circumferentially and longitudinally distributed, radially extendable
filter members, each radially extendable filter member operably associated with at least one
of the openings of the base pipe, the radially extendable filter members having a
circumferential dimension that is less than a longitudinal dimension thereof; and
30 a swellable matenal layer disposed exteriorly of the base pipe;
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

be displaced toward a surface of the wellbore; and wherein the ratio between the
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met hod conprising: mmng the sand control screen assenbly to a
target location within the wellbore; 5 contacting a swellable
material | ayer disposed exteriorly on a base pipe with an activating

fluid, the swellabhle materi | ayer and t.he base_.pi pe havin

Corr os s El Aiamon af ie PhEfuai, dibena® ol Sahlt, ftendegle fter
| ayer i1ﬁblﬁ1%$@f%rb%ﬁwéeﬁ_a%@ﬁ\ttlafbtl_()\/\ﬂ'nﬁfhbbﬁ\tel t@CJOI vating flui d a_nd
10operating a plurality of circunferentially and |ongitudinally

distributed, radially extendable filter nmenbers froma radially

d ' f.i ' al Ly,. ded. '
cont 1 our at | o PrAPSERiEERES Bt BLoaf g bl RN o Tl g sand

mat 6r i @bnfrélysefeen hfsembadiathprisigxt endabl e filter menbers having a
circunferential dinmension that is |ess than a | ongitudinal dinmension

t her eof and 2B BIPe thesingaeiPAwRlity1 ok sirenatesndially |and  lopgifysinallyo distdmtegd

Coet | P2 gt Qo ER i RGP G el IR 0%, 800 e 1 n chai m
on 3 base bl Do w L anact Lval g [ uld Lurther Comprtses. CoNtacting.
20t he diler Passbersvsre adially sxndalle st megber O_B%blésggsgcm wrhaplst t%e
opeyat Lo s oraa O e P HRPCRC IR " B MM Aps Mty B
di st ri butedfaradiabdimensiohélred abless thah & dongitedinelr dimenoon theread aldl y

retracted runni confi ation to,a radial xt ended operatin
confi gurati 3r§“ﬁ‘eﬂ%ﬁ1ﬁ(‘éﬂrate{%ﬁﬁ¥ﬁ? &g}&se%%@p%y 8{.%1633%etplﬁe;por ltoi on of gt he
radi al |y extaReah! f fshbe GEERRASE with GANRRLtNY FRid hedvekkPRERn of the

21. A sand control screen assenbly operably positionable within a
wel | boswellatle nsgarid] bayar eavisesairleash a gogmmbifythe cadpaliysixtendable filter members to

15  be displaced toward a surface of the wellbore;
wherein the sand control screen assembly further comprises a fluid flow control device

operably associated with each of the radially extendable filter members.

17. A sand control screen assembly operably positionable within a wellbore, the sand
20  control screen assembly comprising:
a base pipe having a plurality of circumferentially and longitudinally distributed
openings in a sidewall portion thercof and an internal flow path;
a plurality of circumferentially and longitudinally distributed, radially extendable
filter members, each radially extendable filter member operably associated with at least one
25 of the openings of the base pipe, the radially extendable filter members having a
circumferential dimension that is less than a longitudinal dimension thereof, and
a swellable material layer disposed exteriorly of the base pipe;
wherein, in responsc 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
30  Dbedisplaced toward a surface of the wellbore;
wherein the sand control screen assembly further comprises a fluid flow control device

operably associated with a plurality of the radially extendable filter members.
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30a first tubular having a plurality of openings in a sidewall
portion thereof; a second tubul ar disposed within the first
tubul ar form ng an chanber therebetween, the second tubul ar having at
| east one opening in a sidewall portion thereof and an internal flow
pat h; a plurality of radially extendable filter nmenbers, each

radi al |y extigndald endthdd oF iARMARE OPAIaRINr0ASEREA Qﬁs@@hﬁf* th AlvelIB&S! the
one of the openings of the first tubular; and a swellable materi al

| ayer dnethobeampndng:i orly of the first tubul ar; wherein, in
response to ntagt With an.activati fluid rnadial expapnsion.of the
Sovel | 2ol o Aagupg fie st oo SGba Goeumiyee YifpeBiafn sHHERRR Al |
ext endabl e fdohfafingrandvedisbleomaeridl $ayenc@goicaattdrid ]y bhf a6escObipeh@ith an
wel | bore. 22. The sand control screen assenbly as recited in claim?21

wher ei n t he agBYatipgtflvig, the gwellabde matqrishlaveppred Bre bishpipededingaeresranding
wat er and g%ieni”g' 23. The sand control screen assenbly as
recited in cPalnr2l wherein the chanber forned between the first and
second t ubulradislly xpmdat whaswelablbanaterial layer 2@ .respofises andoftaot math the
screen assenbly as recited in claim?21 further conprising a 15fluid

f1 ow cont r olactEAfngdld:@B8sed in the chanber formed between the first

endoeecord WAL sty of eSO 1S ERP e
extendable filter members from a radially retracted running configuration to a radially
extended operating configuration in response to the radial expansion of the swellable
material layer, the radially extendable filter members having a circumferential
dimension that is less than a longitudinal dimension thereof and each of the radially

15 extendable filter members operably associated with at least one opening of the base

pipe and the swellable material layer.

19.  The method as recited in claim 18 wherein contacting a swellable material
layer disposed exteriorly on a base pipe with an activating fluid further comprises contacting

20 the swellable material layer with at least one of a hydrocarbon fluid and water.

20. The method as recited in claim 18 wherein operating a plurality of
circumferentially and longitudinally distributed radially extendable filter members from a
radially retracted running configuration to a radially extended operating configuration further

25  comprises placing at least a portion of the radially extendable filter members in contact with

the wellbore.

21. A sand control screen assembly operably positionable within a wellbore, the
sand control screen assembly comprising:
30 a first tubular having a plurality of openings in a sidewall portion thereof;
a second tubular disposed within the first tubular forming an chamber therebetween,
the second tubular having at least one opening in a sidewall portion thereof and an internal

flow path;
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control device is selected from dissol vabl e pl ugs,- renovabl e pl ugs,
shear abl e pl ugs, burst 20di sks, one-way val ves, check val ves,
nozzles, flow tubes, orifices, flowrestrictors and val ves that

cl oses responsjve.to con t wt n undesired flujd. .. )

The sand" cor phira o FRGeGe e il A SRt cpahviegially, pitprgeBe fier
conpri shéfbeét opdiablydssddiatbdiwith QMeBRME OF tHiVpeiRgs oFf B FPR Gutiularsfid €S
within the chanber fornmed between the 25first and second tubul ars.

27. The sand vehlablgimaienia dayeadisporst gxtgsiorly of thedirstriubylai; m 26 wher ei n

each of the flui.d fl ow control devic i s sel ect .fro i ssal vabl
o ugs. T enoVisT e, S P Rie or bafte PR o sl Tl AT GRS e e
chegk \aleligle niudezd] @8yer thws hiulbgs a pRHid Sfhe ridiflly SQeRRblel flted mfenitds to
val ves that closes responsive to contact with an undesired fl uid.

28. Théegshsppcedmwat agarfacapidbewallhgreas recited in claim 21 wherein a
filter medium associated with the radially extendable filter nenbers
conprises at |east one of a single |layer nesh screen, a nultiple

| ayer mesh X2 eerThessamd tentivl 3gpatassenhbBs récifed epakikm 23 Grivedin thk activating
ceram c_screen, a fluid porous, particulate resistant sintered wire
mesh sdhadH s Mastome afiadiygecatben g tvageragd €2%-esi st ant  di f f usi on
borged wire nmesh screen. 29. The sand control screen assenbly
as recited in claim2l1 wherein, in response 5to contact with an
activating fA3ui d, Theadhdkomxp ansboassembihas weitdd mbdleinnl evhe@in thayohamber

causes at least a portion. . of the radially extendahle filter nmenbers
to cont %’i‘e‘jtetﬁéw@\%‘l p st and Secongn@@farsl'ﬁémsa&ﬂ@aﬁaﬁlﬁ’ﬁf‘ screen assenbly
as recited in claim?2l1 wherein the second

24.  The sand control screen assembly as recited in claim 21 further comprising a

15 fluid flow control device disposed in the chamber formed between the first and second

tubulars.

25.  The sand control screen assembly as recited in claim 24 wherein the fluid flow
control device is selected from dissolvable plugs, removable plugs, shearable plugs, burst
20  disks, one-way valves, check valves, nozzles, flow tubes, orifices, flow restrictors and valves

that closes responsive to contact with an undesired fluid.

26.  The sand control screen assembly as recited in claim 21 further comprising a
pair of fluid flow control devices disposed in series within the chamber formed between the

25  first and second tubulars.

27.  The sand control screen assembly as recited in claim 26 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

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

28.  The sand control screen assembly as recited in claim 21 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
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tubul ar is renovable. 10 31. The sand control screen assenbly
as recited in claim21 wherein the radially extendable filter nenbers
are circum‘erentially and Iongitudi nal ly distributed about the first

tubul ar. 1532. sand

SCreen

ed i | ai 1
hhor b1 D SRS SR SR ouS R PRl AR TR YTy S with S e g2
di mensiffd poidis, ipartl@fte tRRMNAIIIRLBH bedd dpkiré B siredh. t her eof .
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29.  The sand control screen assembly as recited in claim 21 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.

30.  The sand control screen assembly as recited in claim 21 wherein the second

tubular is removable.

31. The sand control screen assembly as recited in claim 21 wherein the radially
extendable filter members are circumferentially and longitudinally distributed about the first

tubular.
32.  The sand control screen assembly as recited in claim 21 wherein the radially

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

dimension thereof.
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