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general, to controlling the production of particulate materials from
a subterranean formation and, in particul arAttomey ReclesiNe: 2008P00A63CEIrREEN
assenbly having a swellable material layer that is operable to

radi al | y expand downhole in response to contact 10with an activating
fluid. BACKESNOSONIRALSORKENNSSEMBLY 000 METHEI: FOR HSEIOHSANE
scopg of the present invention, its background is described wth
reference to the production of hydrocarbons through a well bore

traversi ng an unconsol i dECENICAGFIEDDIGF FHEANSGHNTIONd f or mati on, as

an exa 0003] ..1t irs well known in the subterranean well .
G 1 ndodu TR B e T pea R A parol e DG o Birilats kel
may be [routluesistertiibchn GrinaBorDirid UCpdr@dulR] tohy $h@ caktRARercld 2RALYShYing o
traversi ng unconsol i dated or | oosely consolidated subterrahean

f or mat i SHEL ttial Iy gighaits oregble de tadially expandsdavinhele in mesppirse dorconitant

of gych g dd el Atng rARd.eri al s. For exanple, 20 the particulate
materi al s cause abrasive wear to conponents within the well, such as

tubing, flow control devices and safety devices. In addition, the

particul ate materials may; D&, k@llﬁ\}b he wel |l creating
t he need for an expensiv . rticul ate

hmaéI eri al[eooaj ?Tiﬂrondli:gﬁﬂagttbe sdope sﬂﬂfeq&és;anﬁiiieaﬁtiﬂmsi}i]s Baekgrf&ﬁlﬁl\/@@esfcfi%ﬂ Hhe
ydr ocar hon ui ds rocessin uipment at_ the surface. 25[0004
One oot et O fpdindion SF ARt B PEreR ¢ Selibdte savarviog paeobsolidaied
mat @51 alop IdoSelg taiselidapaiclisiidlion)s anekhmpid] acent the unconsol i dated or

| oosel y consoLidahed production interval. In a typical gravel pack
conpl et IY3] & is 2sd oghn ip theswubisgimean wellwniling ped eompletionedrt thet partenlate
wWor K st hiaAGial<Cudh ROSInl I B Q% ; ' Pﬁ!’b? | | Rt er val
Afluid slurry includi r]]?}a |‘?ﬁﬂﬁ“‘§a?§‘§?teh?‘3’3“ﬁ%‘%§°€ém idcuftins ol Fep
such astigyasiag anj wcorsehdgiednoe doasolyncanhelidated ksubtermmgn formation.  Numerous

problems may occur as a result of the production of such particulate materials. For example,

20 the particulate materials cause abrasive wear to components within the well, such as tubing,
flow control devices and safety devices. In addition, the particulate materials may partially or
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.

25 [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
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

30 and into the well annulus formed between the sand control screen and the perforated well
casing or open hole production zone.
[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

35 hydrocarbon fluids but blocks the flow of the particulate carried in the hydrocarbon fluids.
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30 and into the well annulus fornmed between the *sand control screen
and the peghopay@sisye! | casing or open hol e production zong [

The liquid carﬁyer Selther flows into the formation, returns 2?(%%?%51
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sand control screen assenbly that prevents the production o
par t i culedvesd sesulling &n bitley ibany regialisuppest to thechwaeholss a hydr ocar bon

beag NY[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 interventionlessly provides radial

support to the formation without the need for expanding metal tubulars. Further, a need has
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subterranean formation without the need for performng a gravel

packi ng opgbabioiisisf need has also arisen for such a Saﬂﬂvﬁéﬁ%{o@bu
screen assenbly t% I nterventionl essly provides radi al suppor

the formation W|thout t he need for expanding netal tubulars. Further,
a need Haisen forygychoa GAOD SOEOPCTragB 250l B 4bal 4isasitglln fooropstation an Slamg)
control L R Bk S suitable for operation in |ong,

hor i zonthz’fi (ﬁl%ﬂe E Fﬂé]' hp?é?él ons. SUMVARY OF THE | NVENTI ON 5[ 0009]
The present invention disclosed herein conprises a sand contr ol
screen assenbly that preve cti rticulate materials
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I nt ernal flowpat A swel |l able materi al Iayer I's disposed exteriorly
of at | ¢MPI I onsraspesh the Dreprat Bygriios ip diregted fou wind epitesd sérom assembly that
subasse | r t

and is F‘};&I}é fdtlf%dgcl% ﬁ?%%%%h\%\%%bgﬂe ﬁ%t%%é\ﬁ%% %H Scrg% 6"3’ l)é ﬁ@es a
opehb ngbask pipd haymgme diastnone Dpapeg el ydamlbpnramreﬂhemf dmdtdmen&mdﬂsﬁqiaﬂpl

screen 3gs sed, i bet ween t he 20

oxt or 1 of SETEHE nial Bt iF BREE eleforll ol IR horionct i tabaioer (i
path. | m]tees@nmﬂaasgemb@omtcﬁ@bsw d:cfbrﬁvﬂwatthalﬁirdlﬁalefrhétéﬁhl ISRE Bnd@ s i fluid
hydr ocar bon ter. and di.al, expansion of the swellable

Y e e b Ryettion it v il B pURNthecaeane. 1A it sritet i enprably
subassepdbilatt® Wil tHé Sk a6REhI tsersed st@rnﬁl‘j”afrla‘i@dlﬁ’ﬁoséd"ﬁl z\"ﬁﬁlh%{‘rﬁbe@v@&n the

preferably in close proximty to or contact W t he wel I'bo
25[ 8911 P opfethe CORIFRL  SCHoRR agSREY isaﬁlp%ﬂmmmamﬂqwamth |Is;1 msmnesad

t @ t
rbod o ecl i el PRI Skl AR FenBoR 836, aREand fis I Blpapgion,

per f or apklle swellabismmeserialHeyen eavseqtbenst 4 portien btha ﬂardmndiea:tmntsabas‘sd:iﬁaly 1o

‘;: lr“cﬂm(‘:g‘lf lé g@&éﬁﬁ%\%@ﬁ%f ?fg&d %gﬁﬁ%ﬁgﬂ%&ﬁﬁﬁfﬁ%ﬁqlﬁeﬁrwﬁy to or conlact

enbodi nwnhthefdmllbdrcdl schar ged fromthe perforated tubulars may be

reces Veﬂ)ﬂll] In one embodiment, the swellable material layer is disposed exteriorly of a blank pipe
section of ihe base pipe. In another embodiment, the swellable material layer is disposed
exteriotly of a perforated section of the base pipe. In certain embodiments, the fluid
collection subassembly includes a plurality of circumferentially distributed perforated
tubulars. In such embodiment, fluid discharged from the perforated tubulars may be received
30  in a chamber prior to entering the internal flow path. In other embodiments, the fluid
collection subassembly may include a plurality of fluid inlets such as telescoping fluid inlets,

flexible fluid inlets and the like.
[0012] In onc embodiment, the filter medium is disposed external to the fluid collection

subassembly. In another embodiment, the filter medium is disposed internal to the fluid
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30 in a chanber prior to entering the internal flow path. In other

enbodi nment flyid collection subassenbly may i ncl cal ity
of fluid |§1’ ez?lsbﬁ%ulgﬁ as telescoping fluid inlets, flexi é‘?ﬁzﬁdﬁﬁa&l

inlets and the like. [0012] In onc enbodinment, the filter mediumis
di sposedoBsdtien sebastepibihelnfd MEMH@M¢mnhs Uberssediih \is dilspnswdcb\bnmream

nbod | to, the Tl WO
oo T 851 A SRR SE R s i e
embodi mesmiltiplt Neyef intels® scratdiaiwire Svrﬁbpéﬂ(sﬁﬁdn dopmrpiokeocaf a themid sirékn, a

col | ecti pn, subassenl The filter dj um be a single |ayer mesh
screen, HIGRPTOUE garpgij@f: IREpntintere wie \fgs Weﬁb’pécﬂ‘%‘g rPé@r‘i‘S Bammﬂafe

pr ep@ck 1&GHBR Ui iR FnEhAALE uﬁx‘ériﬁ&ﬁ Scl%elfl ok 'tlQe m&r OkhSeertRfal drhisoid a scpeen
resistant sintered wire nesh screen, a | ui d por ous, artlcu ge

resi st arﬂer@m magi ben disposad extemab tordlash ﬂg@r edleciinm subesslembky anmtkmeﬂvwliable
enbodl %gcreen el ement may be di sposed external to the fluid’
col | ect | on Sub€senpl y and the swellable material layer. [0013] In
anot her [683¢ &t andtiee am&a@tdprememremmnus ddd:dte&lcﬁ)eldsahd) coutfh BeleiOREEMIY

Screen senbl 0 | e to be |t| ned thin a mellbore

e enn i oh plrbE b ol PORERS GG & Heliiibe Parrad Gonka fesehrasoanbly

per fior amamucﬁs@tuasu\p rpa Haviaple fRrPetEeRticH) aalﬂﬁhkaiﬂpé BécBibRahd bh Oemat flow A
a

swel | abl e materlg@ er. I s disposed_exteriorly of the blank pipe
sect i on P8t thawelibls IBP‘ﬁ’éal layer iy figposed Peemothoidhe Alegk mipesestiondif hrokasel

exteri onlgs O4 ﬂuﬂ?ctﬂl’é@iu‘)rﬁﬂbﬁs@ﬁ%@* 1b%spb§bﬂe€x‘céi%ﬁy'o? thenS\IJ%IébQ material layer

comruni catlon with the internal flow path
di sposednéxt & flaid| sorypuniepsiop eviflo thet @@H@édbl“bnatbf A kfétebamdum ped1spascd

| CSPONSC RPN Ebettrla SR NBLRAGS it fhe f Al SRRTSE OO

t he swel nmat e ayer causes at ast por
col &ct iflwid, Swamloyx Qfdhdaewellaélml matedalt layml’oduﬁs stilehsteep@tiod bPthe fluid
wel | bor e, nvention is

1 t
0T oot e GoN R ihatPaBs bt ARPARRE oo R bt msoenbly in a
wel | bor ¢001¥hEn aeidted aspeet, lﬂlﬁiﬁﬁreﬁdﬁﬂ MvRBtidMB ERBEd (O MHIRId HChQAMng a Sa?d

assenbly to_a target |ocation within the wellbore, the sand contr
screen 5@%@?%%3' 4n a wellbore. The method includes running the sand control screen
assembly to a target location within the wellbore, the sand control screen assembly having a
20  fluid colicction subassembly disposed exteriorly of a swellable material layer that is disposed
exteriorly of at least a portion of a base pipe, contacting the swellable material layer with an
activating fluid, radially expanding the swellable material layer in response to contact with
the activating fluid and displacing at least a portion of the fluid collection subassembly
toward a surface of the wellbore in response to the radial expansion of the swellable material
25 layer.
[0015] In yet another aspect, the present invention is directed 10 a downhole tool that is
operably positionable within a wellbore. The downhole tool includes a tubular member
having an internal flow path. A swellable material layer is disposed exteriorly of at least a
portion of the tubular member. A sensor is disposed exteriorly of the swellable material
30 layer. In response to contact with an activating fluid, radial expansion of the swellable
material layer causes the sensor to be displaced toward a surface of the wellbore and

preferably in close proximity to or contact with the wellbore.



20 fluid collection subassenbly disposed exteriorly of a*swellable
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base pi pe, con ing the swellable material |ayer with an activating
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directed to a downhole tool,that is operably posi tionabl e Wltﬁl n a

wel | bor @eCOMHENYBAAIESIE WoBhich foreweadias mwmeraly imilibaiTermay ifisgrearrefer to

i nt egnalcoﬁg@%cggé{;bm%ngmhhﬁgl e material layer is disposed exteriorly
of at |east on of the tubular menmber. A sensor is disposed
exteri odﬂ@;‘”bfl@lrfelém Bl sahﬂr@amtleqmamn gha Iveb}'lesystemmqng mslduﬂahtycﬁ‘ﬂaadt
wi th an ex swel | abl e..mat e
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wel | bor eraad ipreefi@;ably in close proximity to or contact with the

wel | bor EF PESCRI PTI ON THE W N [0016] For a nore

conpl et ioq}ﬁggl ihg S ]?e“ﬁ%%@gf‘ﬁ? e YisTH QRsEAing 2 Rlpelifyr efstand

i nveot i @patrdl Qé@érﬁz{b@tﬁnblfes ROWeFRfEratify éJ’hﬁgﬁlx%ﬁ&& b HES6 \%F&hﬁ%&m&h 5fe
invention along with the acconpanyi ng figures In

cor r espOFEFHAVEDHEYal s in the different figures refer to 5

corresp sghemat.i ¢

11 st Ao s 3 8 i Crobd el vien ISl sA Bl 82 el 45 B s
screen asswhlyl ofef&urenlfh firea runmingrionfjgwativhi aguerdingda aaembbdimagt dfah@present
enbodi ”?Qrtem?f the present invention; [0018] Figure 1B is a
schemati€ rtluastration of a well systemoperating a plurality of sand
10 ¢bnt qaﬂzopﬁrgemmmdobs ®stioml vieei thkedperat i OB 64I5al ic@ﬁtrol screen

di t of t t [0019 2A
e or BBy AP YT Hiin Behish BirfEbiien BASHAnBO 4noaRsuDan o8 he

screen agsetilvwntn;figure 1A in a running configuration according to
an enbodi nent, of the present invention; 15[0020] Figure 2B is a cross
sect i onH102§] Bigntegisp sidcorigwinanially g gwirtsr section 8 a sant eontrobgorasmssembly
assenbl y. afqifd QUhHEmbBdininedF 1P i B figuration according to an
enbodi rre%t nié t he resentna(:;fnveﬁ{e?%ln; gfflg%gi] Figure 3 is a side view
par 29 al Qﬂlﬂhquu!ar‘tf’e is & euts$ ervtiofial vievantia samt cakrob scremmsassigyidt Y running

accor di ng QA8 SIBRRIE Y BlbolRBnPs R Mesd-1E k1AM

[0023] Figure 4B is a cross sectional view of a sand control screen assembly in an operating

configuration according to an embodiment of the present invention;
[0024] Figure 5 is a side view partially in quarter section of a sand control screen assembly
25  according to an embodiment of the present invention;
[0025] Figure 6 is a side view partially in quarier section and partially in half section of a
sand control screen assembly according to an embodiment of the present invention;
[0026] Figure 7 is a side view partially in quatter section of a sand control screen assembly
according to an embodiment of the present invention;
30 [0027] Figure 8A is a cross sectional view of a sand control screen assembly in a running
configuration according to an embodiment of the present invention;
[0028] Figure 8B is a cross sectional view of a sand control screen assembly in an operating

configuration according to an embodiment of the present invention;



20[ 0022] Figure 4A is a cross sectional view of a sand control screen

assenbly i i.ng configuration according to an e ' f..t he
WoRolotAsts gglf’cdf/ﬂgi%mg%

present invention; [0023] Figure 4B is a cross sectio VI'eW 0
sand control screen assenbly in an operating configuration according
to an erfoG kegure BA it heropy wekional ieweritaisamd control sdr@24ddendbilygancerding te aa

side view.,partial LN rter section of a sand control screen
assenbl f"ﬁ’gglé%egg?@g?\areF%?glr‘{%rgt%%lmi ment of the present invention,

100251 0GR Fighrd 9B & Strdss sebomapaietioflalsind SontroBsckh aSRAIHIORcAMhe to an
partially in hal f@}ieCt ion, of a sand control screen assenbly according
to an ersBafimeAt ofdhe PIRETHIWERING | nvention; [0026] Figure 7 is a side

vi ewsparpeal Fieukd0@ued £BEs R8GSHaPRieRlord st X
accodei r!g tll)_ agn enbodi mensjt of taheeprogsesnt i R\%E%#%hﬁ%gﬁ%ﬁ?ﬁ%h%g
8A i s acmbedignesbehtheprgieny invontish; a sand control screen assenbly in a

. . il : . ! £ th ont
nvent | 40 FRSEtoRR: BERRLHofldd Ao PIRY SER, Qlcod ASeRbE A ppnnine
contr ol ceufimeaticasisenting td an anbadpeend bf thg powaftiigenadi;on accordi ng to an

enbodi .t he esent i nyention; 0029] Figure 9A i.S a cross .
Sont; oy EigBri o E5ibes sTRipRH I ot R it SreSsremtly T & aperating
enbadi neshfigdratiohacqiréiag rd an divteidirhen of {h0 Patdnt Fivghtién; 9B is a cross
sectiom@vh w of a. sand control ,screen assenbly according to an
enbodi 4b gl isesErs SPriipaak Yigh of 8 segropired; gisen assemply ascerdingdo an

sect i oN@mpbYdignodf tRe Sraftdt HOMHoAl screen assenbly according to an
enbodi nent of the present invention; [00321 Figure 10A is a cross

sect i ond#035] Eiguest 12%is setrebs seitonal] view pée sandsoaindl| spreen agsemblyrdcoarding to an
confi gu%gltogagqeﬁlc&qﬁéj}grggn{8V%0c3’rrbodi ment of the present invention;
15 [0036] Figure 13A is a side view of a sand control screen assembly in a rumning
configuration according to an embodiment of the present invention;
[0037] Figure 13B is a side view of a sand control screen assembly in an operating
configuration according to an embodiment of the present invention;
[0038] Figure 14A is a cross sectional view taken along line 14A-14A of a sand control
20  screen assembly of figure 13A in a running configuration according to an embodiment of the
present invention;
[0039] Figure 14B is a cross sectional view taken along line 14B-14B of a sand control
screen assembly of figure 13B in an operating configuration according to an embodiment of
the present invention;
25 [0040] Figure 15A is a quarter sectional view of a sand control screen assembly in a running
configuration according to an embodiment of the present invention;
|0041] Figure 15B is a quarter sectional view of a sand control screen assembly in an

operating configuration according to an embodiment of the present invention.

30 DETAILED DESCRIPTION OF THE INVENTION

[0042] While the making and using of various embodiments of the present invention are

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.



[0033] Figure 10B is a cross sectional view of a sand control s’creen

assenbly i Lgting 10 configuration according to ﬁﬁg
of the pre@gﬁpmﬁ%\?‘eﬁtlon [0034] Figure 11 is a cross slgé(;rtlona?h Vi ew

of a sand control screen assenbly according to an enbodi nent of the
pr esent Tln\spmiﬁtoﬁan@mslﬁ}s disbepgedeherginiage aletcisoﬂbstmiyb jof mpdcifid waysab naake

sand contr s S od| nent of the
present ‘i %\Q}Seen %8{%&!{{@ %5%]] I}’o'r:ﬁ&u r éﬁfﬁgo |es°fa espr%gem\)fl'é%t 8% a sand
cont r ol .[6®43¢ Rrefmlsgiﬂiﬁiaidy it ﬁgufe u m th&genc Qrﬂep@wﬁ&twelhsya@ﬁﬁhélhdhﬁg h%l@ﬁllty

enbodi nent of the resent éﬂ(:OB? gure 13B is a sSi Vi ew
of o Sart SEuhEPHTOl SereR Py Rﬂ Doy PBB@P'&% |°ﬁ§h‘°c<BFﬁSP1§dﬂé%qU@ﬁ that is

accosdi @%eﬁrfhuée[llyeﬁﬁ@@ét%%d Qfendrhgy RES &td umvemt ﬂh@rmustratédoaﬁﬁoh LAvLe
14A is a cross Sectional view taken a i ne 14A-14A of a san

cont r ol vedlbarerldepteadstipaeh thet Vaiflpgwaéthﬁgﬁtai Wellboren?, hvg a@ubﬁ’tanyla}l)awmcal
accor di 3gdoR 187nE TR LORBh oP bibl N 3l SRRM! mbMSNL AR etk I8 5] 1 LBt R

14B is a cross’ sec I ew taken al ong
cont r ol vdthireenlllass éprb We]lbbra‘ 123315@ hasSzBsubstaﬂmaIkynmlnabmtﬁ[qsee@dﬂ i Dideabitads

accordi tgQ a nt .of t nventiaon; 0040] . Fi gqure
Ton s gl Ao REaRon s ol GFRiend dRraBR Aol S Bt SUhBR At
a ruoni mgrigsed sguical 8 ofiwaKiee 2 REpkoOhas. embodi ment I of the ]E)resent .

i nventi Qn: 041] Figure 1 is.a quarter sectional_ view of a san
contr ol ?Q@F‘Lgﬂ“% 8&%&9 ' E ¢ Jperndt Slé‘%rf%ﬂ}easﬂ#fé% BA&cPuE sHing22an
enmbodi MeRbingfstd DHO5RE o VR foP FormaREER AL EP ¥ bl oM S oo e

| NVENTI ON | 004 ile the making and using of various enpodi nents

of the pwésentPopifipagt Withinduling seing I3dd 2 phuralety if |satsb taniyol Bctre&smmrxﬂaltﬂe
appr eci gyedypaln g hg 95 S6BLn LONER n%é@ ?égér?\r/ﬁ;hg% glagyruigp 2 flljmgxtended

i nventive concepts can be e e'varie
spedbfi configutations.

[0045] Referring also to figure 1B, therein is depicted the well system of figure 1A with sand

control screen assemblies 24 in their operating or radially expanded configuration. As
explained in greater detail below, each of the depicted sand control screen assemblies 24 has
a base pipe, a fluid collection subassembly, a filter medium and a swellable material layer. Tn
20  general, the swellable material layer is disposed exteriorly around the circumference of a
blank pipe section of the base pipe and the fluid collection subassembly is disposed exteriorly
of the swellable material layer. The filter medium may be disposed externally of the fluid
collection subassembly, internally of the fluid collection subassembly, downstream of the
fluid collection subassembly or any combination thereof. In this configuration, when sand
25 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 each sand control screen assembly 24
radially expands which in turn causes the fluid collection subassernbly of each sand control
screen assemblies 24 to contact the surface of wellbore 12. |
[0046} Even though figures 1A-1B, depict tubing string 22 as including only sand control
30 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
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WO 2010/ 025150PCT/ U52009/ 054944 The specific enbodi ments di scussed
herein ar lustrative of specific ways to nmak 1h

i nventi onewg‘agﬁd% nJ())t delimt the scope of the present %W@@ﬁ}ﬂf
[0043] Referring initially to figure 1A therein is depicted a well
syst em ithed Iswrelil nporecqpitagt with tayfluid, seeinak oinbrgahic St przenic dkisk nBbrhe sxemplary
enbodyi ciples of the present, invention that. is.

schenmt TR GAHE & e 5o A TR sk et e BotdiSineRige prter, gas amd
i |l ustrayédcabhadi nent, a vvel | bore 12 extends through the various

earth st L bore 1 a subst ally vertical section 14,
t he uppé@‘?“:?m‘% P YRy “if??slt%‘r %eéFPE"r‘ié]i‘eeﬁdﬂd gonrtend jsergens gssemblics of

that 5i s t%&h@ﬂv&tfoﬁ'uﬁ‘aﬁ@ﬂﬁoﬂﬁﬂ Seclign oMk ARG 1id slﬂ:}uﬁpncr\ﬁ'ﬂe&tood by those
substantially horizontal section 18 that extends thro

hydr ocasleded Bethe iaghatthe sand aeisol sergemasstoblia®f ﬂﬁspm:*;ehumvemtoach,re equally
subst an I f en ,hol e

[ 0044] éﬂ%eg sth?f%dgm%g% %‘%‘%%d ?fg&‘&n phiodtes. & %"‘" ‘“56‘ Fsrh(?}H irdmgerRiogd by
is a tulthasesistled mgth? Art tﬁaibhmgsesdfrdlmqlcﬁﬁl mrmymd:a&zs abe@elotv, hififer, lower,
formation fluids to trﬁz’he from f or.mat on 20 tq the surface.

Posi ti offBUa VYA B Jeslike 4ig ueesl Ingelgtion foy the ilystraiivesepbpdmenty ay they
screen afps@plhddesn B fighls thanswaaikOionSEhRCRWARSRE b1 8§m%%oﬂ5§oﬁ&19%“

in a running or _ unextended 15confjguration. [0045] Referring a
figure Hevrerandr e opavaefisseggn RS ferprdsiis thorpmf off thy weeespanding Higernd

cont 1ol LAGKRRN c5s Bk add. 141 1E18k5c0BET ah Rndll LAhalLNRaRdRS

configuration. As explained in greater w, ea
depi ct egiresenidnventien ol a vetbern havise r@tﬁlmgl‘s bouthdlasit ahcbdd; be pnqlrestocal bjr thoge

collect wel | ablc mater

| ayer . 18]]92%}}1 eﬁglﬁg@ t){heh&in& dnﬁﬁﬂ erl gef%f%i/e Freseat ]ﬂ?’?ﬁ@gé’ﬁ’ eq“auy
ext &b i omiell santc’denduiehe noiltiletgral mﬁbm& ]m‘vmg dmainkvelibpe 58 atphaali®fof bid@ch
base pi Qv%llﬁr the fluid collection subassenbly is disposed exteriorly
of the SWellable material | ayer. The filter nedium may be di sposed

ext er na{0o48pRefeftingfth Uigre DA SeicinRt dophasise bitky sechﬂﬁ@rv'ib% b¥ a Qfnd Béhtrol
fluid collecti og subassenbl y, downstream of the fluid collection

subassefBFsP a5 LS FYIHAE PAicEREpR Bt embpdissipsingiples ofthe ardsent inwenton
d 25
sand 25a608 ﬁe@ra@pgﬁg%ﬁaﬁa %0M8lah @ Sorffbl a8, %s?eégaggtagécl%ﬁrea 'aisa%;‘%l?e 42 that

activatin e%acslr ocar bon
swek® abfelings aeinicanal flayenatiotd. dBask pipartad h@bmpmlit)smﬁcmenin%(slenﬂnbweﬂéin this

radi al | i r he fl.ui d..col |l.ec

Cibass eE RaRet) bl duid A AURET DBtk haR B 1) S8 inveret o
sur f acepah 4¢ePbditiored hﬂ)unfl (D@s@ﬁ:]lpﬂﬂem atsellghile iaguitklayct A6 1 Bwetlgflt Glaterial
tubing stri trol 30 screen_ assenblies

2 udi. ng, -0 sand co
b { poBeblqt R W R T P YoRB o SR ieeIs R rigeee reiveptn Thy,
i ncl udlethm;ad es8 bive¢llable mitbgal ld)@ﬂhesmajpdnﬁzeatlﬁéf m@tjﬁﬂmeaﬁalﬁétéﬂddi shd 0 é’&n}(rol
contro evi ces tion S safety systens and the
o83 O ariten S Er i S0 B 16 Hidper s b ugh at, e pergion. iy ernfaine
usi ng Z@NakatrSdetAll bediw, 0RYEERRIIS W lTords c&ﬁa’df%ﬁvee@bmh' s% Bﬂehﬂ erial laye
swellable material in sand control screen assenblies ese z0nal

i sol at i #handenile sollpgtiorpaibasserably SEnvithethe mirfics offwellbore 48 is achieved.
[0049] In the illustrated embodiment and as best seen in figure 3, fluid collection

subassembly 50 includes a plurality of perforated tubulars 52. Preferably, perforated tubulars
30 52 are circumferentially distributed about the portion of sand control screen assembly 40 that
includes swellable material layer 46. In operation, production fluids enter fluid coliection
subassembly 50 via openings 54 of perforated tubulars 52 and are discharged into annular
region 56 between base pipe 42 and outer housing 58. Even though perforated tubulars 52

have been depicled as having a circular cross scction, it should be understood by those skilled
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WO 2010/ 025150PCT1US2009/ 054944 t hat swel | upon contact with a fl uidy
such as angi i.c or organic fluid. Sonme exenplary flui may
YRR B Bl

cause the zonal 150 ion devices to swell and isolate’i

gas and hydrocarbons. [0047] In addition, even though figures 1A-1B
depi ct tihehes andhatoperfoedted tibelars 82 sewlid| dlematfelp Hahe cpse saions Y diffsran
in a horji zont.al1 cFectiagn tgf he wgll ore &jﬁt iEhoul d.be understoad by
those sKFRRA"TH'EHEYAMt Y CHERSER P IR HBF 28 orelledt AU SIRSiES cBpss
t he prese&fons.nvention are equally well suited for use in deviated or
vertical well bores. Acc?r dingly,. it_should be understood by those
ski Il ed [P¢50] Raseapipe fp includasa pigalisy ofpreaings 61 Arat plowprogdyetipnafinidyioveater
bel 0w, YppRRG) ﬂ&v@}ﬁiﬁfl44.uﬁ bsbd aHANA VRE gorﬁaﬁof%%gygﬁ%%c?wﬂgﬁ%h@%r dre]g,iﬁn

relation to the 1llustrative enbodinents as t are depic
t he fi gubds a filiee meginar 62.dFilter miedwhe2 mgy tcomarist 2 hechapfrabscr¢ching element

correspqndi ng, f4 gur d ownwar.d dir Lon .being toward the
bot t om Pl ABe b BB el g KON b R BBt oh s s of
1A- 1B depiven witeer fibadmeshrthatahaysher dffusiasbaidbd besinofedttbiler @SR a screen

invention.n .a | | bor.e having.a sjngle borehole, it should be,

under st GBuERy ooy T AOBbAROFHEh B PieRgt Thaok st aedieRbiegraigiale eha
assapbl ipesleRiminbe sips @oLNBasiify BRIISBu@. EneRd'AlubatdPetBldimatti 89 iQfum
use in nultilateral wellbores having main wel l bore and a plurality

- - a -

of brand’ HEnrdessnies ang dowsfrafaepe 1a5eRP% G0 fthaghare 2 aclativedy eoursy wire mesh
depi ct eq; : i i : L | SS N
o S itk £ HRRA0D Bt OF BodedhellbofucBR BEVIRE T IR BRE AR 5F Thiia bE
i nvent i ontedlht otheyytypes eff filjer dediagnat lbauséd wiBahelsand rbuted] sseeregsemblies of
assenbl v, 40 inclu b i .42 that, 20 defines _.an internal .fl ow

oo e ST A% B PR Rl e ®h bR el §elmid s,
t hi $5cr assalde beddersycli bastamldsoatetl bads bo sipessd beinlee BretlNisza8x hed ki 1ief

base pi 42 and internal flow h 44. Positioned around base pipe
451 s oS FIOABTLOT i it ATcoTaRRD DRPATEHU FEANIET G 6f {haIPadigta 00¢ 50

at t acheayhidh ipagIe bP iR Bb’m@@fﬁﬂﬁﬂ&g@fzc@bﬂﬁl@ _gﬁﬁﬁ fnaice n{e@ﬁﬂﬂkﬂﬁﬁr be in

Preferably, the thickness of swellable nmaterial |ayer 46 Is optim zed
bascd uﬂ%ﬁ?or%é’séﬁnéﬁét“éﬁmé@ggand control 25 screen assenbly 40 and the

di anet efog wemgﬁdﬂ@nﬁgcm _tbafﬁ%&yw@ﬁ, &é&midapma% & ls@étﬁgglt\%%gw of

greater "detail bel'ow, substantialTy uniform contact between
swe Pk absandngertrdl ascréeay asseablyad W filsuppkretigl eonfigwativubadsethsl Yis0ated

with th ; e I i hji.eved. 04 I n.the .

"1 st s SrBASIRAE sPRIARG L 13 rB TN Cnedc Rk WiiliFe puid sk
subass eathygtrob@rbom flhidd eatea op kas; athidhyhasfeamed fsoe Ribdel miatel Iafrér £82t0 radially
Preferably, perforated tubulars 30 Hh2 are cirrcuynferentially i |
i ot 1 b Orezd DD SRt S IE Fusfhos oF BallEpre A VEF gt fisd usiisie Ao dineent s
i ncl udesmestahhtahl Rcdrtigraddaltioh, a8 radifl edpandHe bAkHaMbIPFRGE ia?@r he ‘1{393
enter fluid col lrégél on SUbaséﬁgi%l y 50 vi a openi nga 124 of perforate

t ubtr? ar §2used BFFEPTiFe einkEhed gbfuidifoleddion sbasstelly of tesowe inte snntoetswith
pi pe 42gand it iweoss 489 0R8 ber@ﬁ?ﬂro@ﬂ@&'gy ﬂi%%ﬁﬁc?é&%r.%%&%%%%&%li?@oﬂﬁ‘é’ €
been depicted as_having a circular cross” section, it shou e
under st Bieenb jnvertipsds hat i additdon to providing a path for formation fluids to enter internal
flow path 44 and filtering particulate materials out of the formation fluids, the sand control
screen assemblies of the present invention also provide support to the formation to prevent
30  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 z

nonuniform wellbore face. In a preferred implementation, the sand control screen assemblies
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WO 2010/ 025150PCT/ US2009/ 054944 in the art that perforated tubul ars
52 coul d |y have cross sections of different rod.
i ncl udi nga\gég @% %?angl es, rectangles and the |ike as R@f@@?’ﬂﬁ%ﬁ‘

symetric cross sections. [0050] Base pipe 42 includes a plurality of
openi ngsf @ik froseht mivemivnprodie bétened AbwntISOX psi and 200Gpsi RF eblipke BlpPvtt to

pat h 44. sed_ar oun his portjon of base pipe 42 and W|th|n
annul ar tli*ee\ﬁ?slﬁ?‘?r%gn}oée g‘ ](fii‘?dit‘f‘éli‘e ‘@?lzelﬁgqtﬁé?r §HPRSS: Bigyjded by the
Conpri sgrdetBaRAnbE 3hn $6 LPERIZRE f@xl ﬁ‘li!»ExlﬁEulﬁﬂ fifpl@featidnUihdago g@b‘iﬁc design
particulate restricting, netal screen having one or nore ers of

woven wifeasures ofthabgse pipsHthe raellahigymaserialiaseiaidshe Beoidgeliecgon suhassemébr

t ogether, thr
but B oV2) VREGRHSRHARS 5 OGN el vl BT S0P
si ze fr epprppsaé agivetueg Beill rf@ughsmg $wetllhr@ afl theHabiatmténelrﬂbml i46. by, exfabdplegr

medi um 62 i ncl.ud ut er i nner dr na ayers 64, 66 that have_a
el at T R AR Ga Ryl il SR pefShn oh e wheY B8 rorbis! Svesatsanbly G0

t her ebeﬁs/vaetaub@\m nige arerl,eirﬁbvihibﬁl dasd swenmmatehm shethe padferaplyefichbat a
ot her t%‘%s?ﬁ f|| ”E%lgbog usgﬁ%wth t sand control screen
assenbl sy iy aé’érégn e S WUl maderia F"e FHRS RsEhsei@Hon g
prepack ds@yiggr p&v@ﬁfr@@oﬁtu@éﬁﬁ%br&ﬁe ReRing ld@lap&ﬁﬁhﬁteﬁa%nﬁ)%sﬁ&fg SHSS
steel beads or sintered stalnless steel beads and the |ike

nmedi um &#ei s sized according to the particul ar requi rerrents of the

duct
b “the. SBSF AMEafich, WHE B0 fing il Ry RRMSRS R (TR G Selprie
range. [pGB5ib] laReffh? aﬁmgataummmbm¢dnwsmvbly 40 fig xyaanaﬂedZB th¢ helleiss an‘ether

e LSBT T o 2 SRR B % o 35, Pl

swelth ablsmdmtimgltaé v&eay@fe AfhuBaft vl Appreeiifddagit zm}t Mebd akdyl NahdedYor
fluid, such as a. (Fjroc on f qlllltlfdpﬁ ter or gas, which has caused

swel | abFaspgseelling o a‘y@ gngter of $eresn@ssembbt 40 intkaening

sur f acewod tNehdleana 04&16 WHnghs, 1N the i I I ustrated enbodi nent, is the
formation face. I'n addition, the radial expansion of swell abI e

mat er i al0054) Syellghlenmaterial layaisiduis formas fiera Pre s unere snaeriaby thfat swvall when
col | ect 9, 34085 5630k Vial uf, & aﬁaab&&t SFPRIAG ohdil AP FHL LAGEIC the

wel | bore 48. Qe benefit provi e san Screen
ass@brbl materigf mende pradwmer thabverls @wlﬁl}ée ties ifsrinigiddsizé opont amupatmm I8 ag

a path i inter aI f | ow pat.h 44

fi Prer ASfvalo] Ml AR SHbdes bR SRHR 5 UFEAT gp i e st Shetialen

cont r ol nmteriekis aa:ssﬁamb tthaesweifs upoe cmteaeﬁm andXoe Bbdodptionl o¥@ H?th%rﬂ@n such
event, 3 Conpar ed

support to the formnat I fqQrmation col |l apse.
ot D h Cof BhPH G “cRarLRRERSBaT S G EBnTogh Sbelbimalsriah sih S dbe
above, t4lems adfdthQONdllﬁbleSﬁét@ﬁﬂ AcRedb] LR 4 BLEIEM of '%1‘({@%1%15

provi de i nproved contact with the for mati on as greater rad

expahsi waterial Jdepfeaablpitee ayrilablsanatoral valb seelantl itnouterapefacd andrprforated
conpl i apky@ErCcsd Bﬁﬁﬁld'&11&&09%5%&@9@0%%&9%8r atioft Onu,[‘ain];é) reg:ﬂ%een

wel | bore face. In a preferred | ntation san
assenbl ¢@@16twfn ehthe prasigg rwall nvemasaﬁnwplﬂlmw dé{‘liaatw@lahleabatenﬁal SHorBmply

and 200 sy hgse kllled in
the ar t&\?ml? reg ggljﬁ# E%n HD]? e r%% Iésvgsazu?;g@fl& C%]I 9?’&1% apsmpleS0 in
pr esentcunmcewﬁhchefomatbﬂ opt| m zed for a particular inplenentation
tho c desi es of the ase the swel | abl e

mat er i aﬁﬂsﬁﬁeﬂm afﬁ‘&m!f’ Efeé‘aﬁt%a&% ’i“8lH @Bﬁ@dﬁ’%ﬁ??s sueh asgefIMI rubber,
Var i ousstjresdbitadiese, miamrineume%tﬁﬂéneqﬁaﬁﬁ&{el MonctNE | bRk Cer &1\‘%51? ﬁ#ylenc

| ayer 46 with an ap gro priate activating fluid for causin
swel | abfienemerimer rubbgrsthylene vigy! sogiatpsiubbery hidroganiapd tacrydprfitrils bhtaxhgne

al r eady, B Pr &360hitdie WhGdg: | AP ﬁ?o%gengor}%ber éilloerggr)]rel?es S Rivbe l ‘cﬂl%

polynorbornene. These and other swellable materials swell in contact with and by absorption
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[0053] Alternatively, the activating fluid may be circul ated t hrough

the wel | 218,0%%(122]?56 material |ayer 46 after sand Contly‘?lil"&%?‘gs‘f"ﬁ%“

assenbl y i's'installed in the well. As another alterna
activating fluid my be produced into the wellbore fromthe fornmation
15 sur r edhgdegarbéres secthitbibe ewelldhlesmatetialpvekpante Tnppe embadiednt, dat rublye of -

nmet hod b ed for causing swelling of swellable naterial |ayer
T of s TRl Gkl BRY 2R Bt herhite il A o I EChsPienl P e
of the ithatewitl,oduch [20GH4}s Shvedliubdste AaddigdrablopliGiéefiay Be i rBbbed iaRechiQMI
one or nore nateri a}I s th swel | when contacted by an activation
f1uid, RGP ForYatiieridsy msthyh anethacrylate, aqryeigilanpfhilacatsie op @ther

mat el aly,TRerdBatexpRldiiRbnthidtite! | s nultiple times its initial size
upon activation by an activation fluid that stinulates the materi al

t o expad®056] i awnshas redailiment. the sweellsbleImaitriad ivmmetdrial thasswellvaten caidtact
that swel.l;s tact W [ apsorption, of dr gcar bon
Such s twiPe SR ARG, wifARARE pllerBORAY BE 2 BiPiseBiols bliRer et es o
svel | ablverteratellatdd edastimer hat whiseswellabiee ndsbet. heMsise kjsaificallyTedher svalllable

i ncreases, creati radi al ansi.on. of, the swellable 25 material.,
Pr of or aByerial VSN 1 HeipresrRlRlP] BYOrRphic gabimter i witer wecTgble dndphobie c
and 1per feopairaet dodlprdfotbly alvatr-dvclbble 6 odbERIbiPbrettBpSIomat YORE: SARLAST

the formation face in an open hole conpletion or the casing Waﬁ?yl n a
cased woFTBIIPEccordanes With thppreschiingentign carbaprgpaied fropraovarigey fhydrophilic

ener gy %nraﬁ@}stanqmyaﬁc{pheﬁi@an%wheﬁ ﬁ;&?gﬁu@hohgﬂg&ﬁbgeg@nﬁgg%ngQ,arﬁculaﬂy

subassenbly 50 in contfact wth the formation.
exenpl asyitablge hydmpplilipremenaners vl gee bel wized ipdhgereng , ars umh lasitaPRI

rubber, ) i ene,. [ . hylshe: pr | ene. mononer
r ubber , agr? y @ﬁezb%%f%g?ﬁéﬁze“%%ﬁg%%ﬁ%%@?&% %g’r Nelgt% h@‘ftgﬂécrvﬁmé? viny
ac etllat e.p}[;'md_zilitkmse, {Iﬁmplhgbnmmﬁe" glyhcmyihw'ylatei, I ecrjtz)ilti)ti &&i@ﬂfrimuhﬂemmoniugqgthyl
acrylonitrile,butadieneg rubber,.isoprene r r,.chloroprene rubber
and pol JKSEESIAS e © e d aleﬂléf}%@m@mqy(frggﬁ%crﬁgwﬁ alBelggaylpmidg  and
cont act hwirbRyeand aitylaghsor pti on WO 2010/ 025150PCT/ US2009/ 054944 of

hydrocar bons so that the swell able materials expand. |In one
embodi mEMS71 Anerietyidw deophebieally iaedities) by dsenhilia mpromgiy canl aleo bavidized her

mat er i aksimdiges PoW@sbrs Nusful | A AEORAALS alin dfsYiRehtte ©WpLflowis! Chflﬁ% le

fibers of cellulose. Additional options nmay be rubber 1n nec ar]

m x2@&r ehydrephobisaliy i medifieh hediogeilic rmetppersrindhader \puataes nat fiyliedi tof ialkgl
Coo56) T afesPicp! BefhadyRiey ORGP ol iy R el PG miles tpirsia e
that swelkylsradivals heonfrant about # tovabeut 22| cartiohi asorsg Sitkyl direetByiRthmaRinethyl
mat eri al_r wat.er - | |.ab). e, pol yoer ch as a, water-swel |l abl e
el ast omer {E%%/ry \%get 3’?‘3‘2\%& |a§<\é\fe&?’ﬁ{%]£${m%\5 B@Bea’ﬁgﬁﬁ%ﬂ% © [“ﬁ’ée s¥d| el e
mat er i aﬂmrmwl?mnﬂm\émbtﬁﬂl-rﬁwhhdrﬂbﬂeeodiiljdﬁrﬁ@&abléélal@ﬂ:crb{cﬂEJtl)? Rdve from about 4 to
wat gr - s e r ophoki . CO mer. and prefera a

vat 21 - StEt 30 R A g ot it BB o CrR Ry romidse ey
in aCCOﬂiﬁ&ﬂ@ﬁlﬂ%&ﬂiuﬂlh%r@ﬁﬁﬁ%ﬁcryﬂﬁﬁ‘dEh' MlosRN bR p@gﬁ% %ﬁelﬁé’g:mn?onium-

vari ety of hydrophilic nononers and dr ophobi cal

hydr ophPiopEmethaenamide edidapthseeinthe groupshdvy foui st ¢ thatduophidrbe
nmononer g whi ch can be utilized include, but are not linmted to,
acrylam de, 2-acryl am do-2-nethyl propane sulfonic acid,

N, N- di nﬁlﬂﬁ&ll Iaﬂyryéra:w:hdiﬂa, are Esqfhl i_iht'acqn;tdz?’mé indiartie pﬁkd’i}ﬁﬁﬂ\&éﬁtﬁdﬂ. mlegem{-gpared
nmethacryl ate, acrylic aci trifret [ t h met hacryl at'e
chiSF s b P meBR0 by /85 Py el s borRiERY MmOkl mong s widh amone or
hydr oxygbieyof tieecdepdritiegt 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.
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100571 A variety of hydrophobically modified hydrophilic nononers can
al so be Uty b ﬁ)‘}bzg formthe polynmers useful in accord é&)’b@%sbﬁis
a 3 éle

I nventi on. rticu arly sui tabl e 20 hydrophobically no
hydrophi l i c mononers include, but are not limted to, alkyl
acryl at d805%Skipblerpelmmersyrhast e estirkatéd mo}eymmeﬁghtsammea’akgd of from about

thacryll()a 6’?@ K‘Aﬁ?ﬁ%‘dbgitoﬁﬁ ﬁ lfyyéferaﬁg 18%5%7%611\3/ en&‘ioﬂhéﬁ‘iﬂ??r%&ﬁﬁ’o a OUt

22 carbon Far rnnhonr une

al kyl d|3cm)0hi)90 amlrmwumé male rmbhafiﬂiysll'@rtiﬁ)pﬁﬂhbQﬁdxﬂ&cﬁ@ﬂto&hgYl}vdrophoblcally
di et hyl a B met hacr)ylgghe i odide wherein the alk radi cal

nave. 11 G SBRAN pPYc SERABEUD b B AN RTLAR RIS 3  about 50-10,
di meshy |[gopup mtm‘r @mmél»srreﬁéeﬁ@r ¥ aaeceﬂameo e, thel Ko¥dserdl! TRIAULATTRRGE™M

propyl et hacryl am de chl ori de and

di net hy hydepkbicepy spsdivedt Pféﬁm?qssahﬁdd@hob@ﬁlbeﬂmﬁléﬁeé|Watftr+$ehl@ld<pdlyxgerslaps
h f t t 1 h 2
vootul | {eRptiefly BoBR! oot R ReRLETE PackdRly ERRKET B ettty

pol ymer inxidilgeda ngolongs onnakwlee bﬁt tdre desciintied Hhy,drigdhiphobicalynomBdisied
with an e nor e f th cri ohi c dified

hydr oph%Pﬁ'@ rrhegl?%%lpge Hpdh ?ﬂ’@tﬁ ?tﬁ'gfoé%dl? 8@& |IB hﬁ% ﬁy%@f@m‘iﬁe&mﬂ n
var i1ous hyé@yphdbitally afmedi#ie@ Wopolytdd9 S Skchdthydsinind

ethﬂeni’e'iﬁacr}?\#
those described in United States Patent Number 6,476, 169
her eby PHEYH9BE-at ed by reference for all purposes.

2010/ 0292t ! 13400 9&4)83%%441:1& 0@5&%111)@“&5@9%16 {rﬁgl ¥Lre] %?lqa%%ﬁg%—o svtlc(? as

estimated nol ecul ar weights in the range o m abou
about 1@016%y1@maﬂeamnp¢1 ¢ eeptlinkedh poliienatbaerelatsf thir loaw thi cenkderyCto Ofiact 0

monomer O 16Tt Ka v SRl i B, Fuied Al fOPEat bitdnef Iy sl
t held ang@lcomﬁéftuonJmhaHMat@ﬁ V%erOtOO& tutaa a)B(thh 40: dbﬁcentr%c{xﬁ@l@@}al@&lﬁﬁer
pol ymer s usefu i n ace. rdan e wth.t ent ntion jnclude

Pyt ophBBY Bl 1 ARt OBy er o RSB JRBIE 41 JoMBEN Fickihe production

wat er - s filidb)| tEat[aﬂbwm&r ﬁmttchl}tdfoq&b@ﬂib&ﬂir&;aghfmﬂpﬁetr@ﬂs {50 B IS RHissolved
t her eof . P@g i cularly suitabl e hydrophobically nodified polyners
i ncl udeSalt ?ﬂg’@ t linmited to, hydrophobically nodified

p0| ydi nrioBY] REfeRR gttbﬂgrl]lf@hﬂaﬁkﬁéhrﬁkedepméar@%stée%ﬁ&a}' vIEQbe Llfes&ind control

Iréqacryl am de an ydr ophobi cal ly nodified copo
hy PeaeAnrpew Ry mr@trn@mngqumﬁgu@h@l ﬂxahvanslws@rmmgbm efth[e(p%édt if®ntion

anot her b alt pol. t such as
pol yacry am%glg&%lpl&glgﬁ&%z@c rb %%is%ﬁ&e%keﬁg%%(’wg Yaaoslc?rswlgat" éa/ g‘%é%“ 'R and

the t endmmysw@naﬂtmdemtbed/abm ihcloding albhsevmpeT? ﬂnblrduﬁg& AciRshad AR gl N
wat er f 15.concen tion, the fornation

m area.of |.ow sal.t
wat or . 1545, P B PO Suen PMeB it £ oA 4 o BPe leRsipdion] section
acr oss whﬁ:hm: dﬂﬁttaﬂb&bﬂﬁ cffafﬁbs“eaﬂ’m; oi figurb ner PagRoataen B8 phe! YR,
d% ﬁlctlonflw h ter mol ecul es to pass
t hetet h? ° Jogtei des e 29 &’g‘@a&’ %a&@na B 260y adRched o betveripe 7adygh

bonding or other suitable technique. Positioned around swellable material layer 76 is a fluid

vmyl

collection subassembly 78 that includes a plurality of perforated tubulars 80 that are
circumnferentially distributed about swellable material layer 76 and operate substantially in
the manner described above with reference to fluid collection subassembly 50. Disposed
30 around both swellable material layer 76 and fluid collection subassembly 78 is a screen
clement 82. Screen element 82 is attached fo swellable material layer 76, base pipe 72 or
both by bonding or other suitable technique. Screen element 82 may be used in conjunction
with, in addition to or as an alternatively to other filter media such as filter medium 62

discussed above as well as the other types of filter media discussed herein including filter
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[0062] Referring to figure 4A, therein is depicted a cross sectional
view of a @6’}9 0‘?}09%6 ol 20 screen assenbly in its runni %10 20090054944
configurati o { 1 enbodi es principles of the present invention

is general |y deS| ghated 70. Sand control screen assenbly 70 is
simlar merdldotbspogenl extersal el lntomalrtt)lorslommtamﬂafdhmcbcolhambnednbmemmgrmdiIﬂlg
a base t defin n rna ath 74 .and .t hat

i ncl udeét8 Jgﬁ%er &r]lglterét i °6"ﬁ§? it n{ éz;# %a%é)flfngﬁ YAIGEY 45 5y dipiRags; lgver or a carrier

| ongi t uddrdhemitat Ir@uﬁnMIoﬁbthbﬁagdﬁtpaﬁdlﬁﬂsSeﬂ il Preater @84l 5@l on of figure

4A Posi tjon o] a e72|sa 25 swel | able material | ayer

76. Swel Q%fgn ﬁa‘-‘t ﬂﬁrsfértecf 59&!9 SN}, SCEER fAGRE 183 atamed Seony 2 nlyrah)t/y of

bondk ng cREuRteRBfaISHeE AR ehe@mbqérfa oﬁeaﬁckhe@ﬁﬁmq—rsﬂﬁ% u%}\élxghﬂ L85 6t sand
udes

material layer 76 is a fluid i on subassenb t 1nc
a pl ur akpntgp érre@e@sr»@mlréfa tliysm rtlwugh s@eqrhelement 82 dias bennf@pe:tﬁdlasllhgludmg

distrib

RN T —

IcoI I ect7 gfcgmc?tsllcdmslsemrbﬂcyﬂlsn)anchcs:pthaedo@ﬂne]nm?gdmbsagnmmbhlaba{hemaa?@% g@l
ayer n 0 n. subass is a screen el emen

Sc)r/een &€me ?epérﬁgwgl akt'fatpalrc‘ﬂglﬁs HB%REF%EH%’SHIW erial layer 76, base

pi p&0 72 [ﬁﬂ64pﬂbﬂ’errb1)g dddiidhally mw ot figre $B] thaleireistdepibial @ Weoss JHRRA view of
el enent 8 (ge used in gon%j“r;ptl on with, in addition to or as an
al t er naf eI°9‘¥tf HEFar a9emply 7heth AlSsARAINE peRfigurativadi Jm e illustrated

di scussg@baliRes, dclblelmAs:
herein including fil teernrl 12laltl e%d}gs82%?%8%%%%%%%%7@5@4%18#%géj

di sposed héﬁroearh@n flpig, watst er gt Whishdras daused swellablomatketial ldyerdi6l teatdially
Su b asse 24 Eg’igmg Qere&] élahght %Et?:?[g 'cB‘E‘EQ&t%thstﬁé Sifffhcs of W é’r%%dé % @gfh‘uon 10

primari a draina ayer or a carrrer
t r ehf meptovislingntupport anghmformamdtosmmeﬁmmatugf @ilupde, tiahidienb@in, screen

[ 0063] Int |IIu rate odi nent, screen ele 82 is_forned

From o PREPRA R YR R aEPien SEH R SutiiEn e axdhueLlsve aphe

one anotmecrf thie cbﬂﬁguﬁ*&tﬂﬂlmberféﬁﬁﬁl grbi-reﬁttarlnpla Ifa Sen daleoidt hlvisS S8 ned on
t. 82 has been depict eg

assenbl 70 Ev h S re
i ncl udi Sruéeﬁc 033&1‘5 1on; lfraerﬁﬁ Wil epbdamagy te ae&atg@mbn@us $th
t he artaﬂdmro“qeﬂerfarwﬂiéener &ﬂce%@iﬁgﬁaﬂ& &%ﬂeaﬁﬁ@hﬁ{m}l&%“ and | ess

than four, including one segnent, could alternatively be used in

keep? ng[WﬂhPfFf?éabbr»lsh@Flb F@@‘?B‘f 81 hes Beasehive snhatanes @nprcal@ﬂ@bﬁm]em For
Ref t ed
eferri &gn@;@lﬂsa &Q&ixﬂe%aﬂs%{c&% IGHIR AR ﬁﬂg{)gﬁ @%1 glgn@plggtaﬁ Qﬁg

sectional view of sand control screen asse
confi guPlaferrzhlay the 1chaiviel ubstamcat edd@ntdabllenwhen esmhd abl #® sUBtb@dricah well
| ayer 76 has f|UId such as a

wth.an activ
nyer ocaS AP HoRarargy. thta i RS Yol ishorraiico Raten an
| ayer T@evatedr &d‘lpﬁiah;te dx r»awd]lpl MO Prefe@dbRE nthelrearm% s@istdidd Qs GRALAGL as
{gnth‘f rfac IIb I n agdltlon to 15 providi ng support
o] 16, PSR Slerd P68 G A Soropy eRimoraish bl efbmoce
screen @}gmp.ﬁvpos%g provides a stand off region between perforated

tubul ars 80 and wel | bore 84. The use of this configuration is
benef i clP8$6] I osertaing gpybedimients.q thej reagtivec sihstaness iplwles qu slbgradabiarpdlyar.

o per orapiedubiies SPUCERIaB pol i MAEwa) 3 st n Moo e MElos TGRS
aci d orimganten 1Iit®&l?t1?0\h§a@lhblsd€'ar$@eh a 0$:006 3 cRYdber akiliys, chﬁdisﬁﬁsﬂ ;ﬁd;teiﬁ{@nt
R L D G R DR S T S e LT
i nst al |my(nydro>arbefymtesty,l )allpiid‘ﬂle pelacatrbmmesuq@lﬂmeegt&sﬂegélgﬁﬁm@ AR

envi ronnment. Mirre fera

d bt
oot RO SRRt sl e BRI od @ e crilble aplrbagbatc
t enper gloleStetstuéh Mloly(laMRid oPpSRY@IcALh¥d) dAGNRARSdriiss ¥ Btsetfearrnc%e Is
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25 described in United States Patent No. 7,036,587 which is hereby

i ncor por at f.erence for all purposes. [0066] In
enmbodi ment‘?‘3 29%)(@05?13@(:“ ve substance includes a degradaf)llﬁdtraﬁu?)d Fb9/054944

Sui t abl e exanpl es of degradabl e polyners that nmay be used in
accor dané@TThh eimivprebeaicei mae rdegarde iincthe deesontey sAac hpdratdé sorganid oas

dextran .or cellul ose itin chito . pratein 30 al iphatjc
ol yeot ArUESTRTARIRER Fels hieh 519 oS BeR e e e re Rt e e
pol y( anhyghtdes) watapisyémlﬁm@xxyh&w %at»ﬁ&h théhl:rl@@rﬁ;t a6 1ﬂﬁillé@arhﬁélﬁ£tﬁf%ly,
poly(orthoesterszS pgl angnola0|ds ) etoIene oxi des), 1d
pol yphodppihsicais” Seures ax be dgliveed & B]m WFE‘W% subgansh aftercsapd | cpaiaqleserpen
suchsas ;pahw(y m?tsl L@ﬁ%}@ﬂ 18 e WaIE, b %bﬁzuamn@%y%%y Wi dEFovil B the

preferred. [0067] The reactive substance nay degrade in the presence
of a hydveélt@cﬁowgamrh@teomav horwsdab theowtgsowge.sol i d, which may be .

i ncl ude I rce. of

, nc! ey AR BANAA, 2 HFA AR PR LD A 551 hming
Alter natcbiviéguyatwarthatl“fembod/ws @rinsiplgs ©€ thvayredpat thekntionrand & (geﬁdﬂ:&lyr @alhine
subst an r sand contr ol ee 5 assenbl conve nto

he vl 150. SaichCordLSprisftsmniy L FERAS BRERPE 04 D Ctien o SR e Pty
formgti gn, \MatepiphBY hlea Paedityasf dgesin %@9@ﬂla{5ﬂw‘n€ﬁmd[t99%]to RRdRAIMARPpdR
figure 5, therein is depicted a sand contrgl screen assenbly in |¥

runni ng 96 T Gir FOPIGH TeieR 9% bEbYFER Dassy PiRei B @9 @iter husige ckfnt Positioned
i nventi gp,a8G Blﬁlﬂgﬁa@rs@étioﬁ ﬁ%&&g@%@@ i9Q: svRBble GRILSR TayRF rl@%” Swellable

assenbly 90 includeS base pi that defines an internal tlow pa
10 94. Begtesiapi lﬁ@r 992 Hasaﬂacfwﬂ utPalPﬁS% \PIRSf 9%&ernbwgg1g96r pthat suitabwtethniiet.

to pass n t

base pi gl)jegbgg and out g‘lre%%ﬁg%ﬂer%io%%ggo% |one g?"gﬁ%d&% a%?mpl& Y\?{g@m
sectlfon 1miludaasaeplmab3 éIZParE;)reaedsmla&bl% that erel @tculndiyrentiallQ AistShwetd aldue
mat eri al 102 i t 0, base e .9 bond ther
sui t abl & F@%’rﬁ%i”&t‘?&ﬂ ‘Sﬁ’ a‘%PS’i?FFd @ﬁ%ﬁ?%l%%%%@@%lde?‘gﬁ’éﬁg ageys with
fluid cedftresdd tamuwm&mhyaswﬂbly hed. hohé NEktedeSembdiméd] d filYer Medium
perforat ed. tubul ars 106 that_ are c¢ircunferenti al lli/ di stributed about

|

swel | abl188 ipdrositiongd qraipdycagtpof the, perfated ivbular 06, Kilfes megivmm! @8aayinakude
descri bgdyiabau opiohb of &loR! BY&S or Qnﬁe'dz“fﬁeﬁﬂlaéh% maﬁU&a&aﬁH@ g%r%nd

In the illustrated enbodi nent ter medium1 8|s posi t
ar odfd éitedionlayerseasgesiredr %@dypmﬁtﬁlmr gedys mﬁ}f be¢ vyedie glagerpfl @8n mdgition

i ncl ude Y, r f

havi ng \t/cgra":/\%i&% ﬁqeal nage‘g{gg’/gﬁtgpgﬁﬁi '%g (?Z %f e}é\%ne %S[/nérészb glssc'ﬁé%(rrag?i‘{e'
Thi s typdtenhatifdly toeradahadmadim fitisr aterige gould lpl }ﬂ@RdOﬁSldﬁ' of perﬁﬂﬁiiecﬂ itgbuldre
a filter as ;filter diu reen rrent

i souscop iR RS el FondE Sl G i hioR T4%F P T bngirfensemesh,
coul d betcﬂl(a(::eﬂmmballie)rdbfeada&hzft@ﬂi@t@(klﬂtubﬂ lirperfokted tuburts 06, bRpacked or
mat eri al s, my i.nclude sin mul tip yer sintered or unsintered
mes g sfesi co %ﬁedé@daﬁ‘?rﬂb'ﬁ%{%??gtﬁ‘e W&@%ﬁ’ﬁt&ﬁay be sintered in

per f or a!(ﬂ)@% HOBErRTS erh BBt H@%ﬁ?%epdll;eesgéﬂ@% RelcQREE DR Fhd prevent flow

combi nati ons of the above and the Ii
through a sand control screen assembly of the present invention such as sand control screen

assembly 90. In such embodiments, a valve or other flow control device may be placed in the
fluid flow path between the exterior of sand control screen assembly 90 and internal flow
30  path 94. For example, a sliding sleeve (not pictured) may be operably associated with base
pipe 92 and openings 96. The sliding sleeve may be disposed internally of base pipe 92
within internal flow path 94 or may preferably be disposed externally of base pipe 92 within
annular region 98. The sliding sleeve may have an open position wherein fluid flow through

openings 96 is allowed and a closed position wherein fluid flow though openings 96 is
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[0069] In certain enbodinents, it may be desirable to selectively

al I ow and @ém{ﬁ%ﬂfsb ow t hrough a sand control screen a§é§%42%09@%%kpe

present inv I'onsuch as sand control screen assenbly
enbodi ments, a valve or other flow control device may be placed in
the fl uipgeviehtedv posddithml veqositioe ofthe alidiog sleévesamobeimihital vaGabieduch that

assenbly 90.and internal flow 30 path 94. For exanple, a sliding
sl eeve %ﬁ%fll & P E ey ayP Y 6.&8? BE yuneanci e%ﬁwgt ceyg Jraypb apeygied

and opemdeBsi®fly, chetrislly ydpausital o b?%ﬁzebﬁﬁﬂbl%%ﬁé‘éﬁ‘éi internally of
base pipe 92 within internal flow path 94 or g%y preferably be
di sposed0®] Befemingnest o fgwed, pheran isvlemsted anend eontrobgriremn Bmbihan its

slidkng L& rein flu.d. £l ow throu
openi ngd s, SRl Rt BB kb e S oy S bhgnendl
t hough dpegiatglslP6 Pand lednirglr reen aesgmblyn12{ddbichuiiena flutdecoplostioni eatidf 1232he
sliding_sleeve ma fl vari abl e hat the slidi

. be, J,nf hnit el v h n
31 ceve. iy @PBURiA A0k MY Pt PhorSeirtn 105y i ety Sosviay g and
op_e{ at) ledlun:'enﬂmrsbagiéﬂ 130. g’s;afdt tantial Isgteenh?&déxfﬁ&lh/ima“g&luﬁ? DYaUBSE 132 that
sui tabl e peans., ef erring next to figure 6, erein’is
depi ct edergr.?eg aﬂqdm%ﬁgmix g%‘.ﬁ ééfl. g[g.sfﬁ.pl%p?ﬂqcﬁoqg sectign (124 rﬂfrﬁgnd cogtrol screen
confipguiakin8ly 1203t svalaRd ingSerl 1RE! PSS dRbodeRGrRng %W@%%%&Pomge

I s general l% desi gnated 120. Sand control screen asse
i ncl udeding BRuAnd ie eitached thsrete by thoading 2P othen mutablsrieetniqus e dbismised. 2bund:

fluid di . tyia 26, . | sectjiqn 12 nd
fluid i STEbE ARk 505 58% 4l oo b U SHHNEL A 1aPELLOR, 4 RGO
base pi perfd3izd titadarsié40 fres amrciicnméreaiall§ Miswilmaddrabb8dswellablf: Inbtielial layer
col |l ecti section 122 of sapd contrpl screen 1Q assenbl 2 .
cvel | bl 2 A et bGPy SE R SSe Brerthe Bt R e 1 (e selection
of baise sybapembB256ar8hnd somtdl aetien 12hricRides DNl eRdinhg 19X thaf B Blushibd 8] e
.material Jayer 136 a fluid

t echni que .Eid%posed ?ﬁnd swel Iabieﬁ i

col | ect PEH-BYFa%ee My Blssmefim ngluding s@rigusdrgingeg layersfand dilrasiontlayers
t ubul ar gispd@d th@tiear e circunferentially distributed about swell able

material |layer 136 and operate substantially in the manner descri bed
above wWQOA 1k Bluisd dipgraningor segiiep 3 iscenfiggaed in series with sand control section 124

such that fluid must pass through sand control section 124 prior to entering fluid

20  discriminator section 126. Fluid discriminator section 126 includes an outer housing 144 that
defines an annular chamber 146 with a nonperforated section of base pipe 132. Fluid
discriminator section 126 also includes retainer ring 148 that has a plurality of outlets 150
circumferentially spaced therein designed to provide a fluid passageway from chamber 146 to
flow restrictor section 128,

25  [0072] One or more flow blocking members 152, depicted as spherical members or balls are
disposed within chamber 146 between retainer ring 148 and filter medium 142, cooperate
with outlets 150 to restrict the flow of any undesired portion of the production fluids that
enter fluid discriminalor section 126. For example, in the case of a production fluid
containing both oil and water, the density of members 152 is such that certain of the outlets

30 150 are blocked by certain of the members 152 to shut off or choke the flow of water
therethrough. Thus, when the production fluid is mainly oil, members 152 will be positioned
relatively distant from outlets 150, fbr example, at the bottom of chamber 146. When a

sufficient proportion of water is present in the production fluid, however, members 152 will
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15 subassenbly 50. Sand control section 124 includes a filter nedium

142 t hat 'ﬁro'ﬂol lﬂﬁté&lt ed as a nulti-layer wwre nesh fil tﬁgﬂi%@@’bgb%

i ncludi ng vartous™drainage layers and filtration layers

series. [0071] Fluid discrimnator section 126 is configured in

seri es wedtictSmdoichatvatzk by elbutiiomofl 24 chakiig flitvathrbhigh cbrininsdnepasd the outlets
through §§nd control section 124 prior to entering fluid 20

di scrimnator section 126. Fluid discrimnator section 126 incl udes

an out ooy Fiovgredufibtor bation¢28 BesnAradinubads wiiafmie distdHitMdrRBedtion 126
pe, 132, Fluid djscrimnator section

f d t f bas
126" al sg{l‘?}h&aﬁ]@& #nggtag%é r&PPﬁg Pyl diseripIngRE section (k24| priay tof enguingeflew
150 &i r guui@sekiicl b8, SFI@&@Qes&ﬂil%ﬁée@ﬂ&i??kQ e aHrCRlYérq'%Bg.né gh q}éadﬁ]

passageway from chanber 146 to flow restrictor section
One or mwitably cenplddl iocki intporab rYbélr sutdrsipusise piddt dcflied disotiminatarl sectimbEdes

or ball 1 148

ond 111 Qalchoflifb PREG At b Mnf ARt § 0 PED KRSRS B Ehcn fhefiopive

f1 ow of 13y Dispdesi within phambar 56fis hhbupra&dmtrbbﬁ F38ui ksw triatcoBdIRF 158
n 126. For .n the case of a

fluid dii%rdﬁm nat or SethPlﬁ g a%e, |.({1
product i P PR8 CEIRYEi HPHY BobascErys @d PEYVide; p delgidyesfong, pgrrow and
mener s tdrhdus Pathwhfok ftad fhaey toatavelokitiih BotUbdi8bisr :?ééu&5 st%ﬁ tﬁét%éﬂﬁ&’e Dy

certain of the nmenbers 152 to shut off or choke the flow of water
t her et hiuR FESUICHYS patiipvay tandthe ppesiEcicd mathway dhiogghniliid «;asmrmmatmesmm

152 wi | li2heapaght ﬂ&@?é.j,trfcﬁir%dﬁ‘éﬁllis fyogt‘:ﬁv& t§ fegmscg?lyfﬁkvsr fesog’th FPO?%CB%H

exanpl e, at the bottom of icient pro
of vvateﬂmdgﬂpﬂﬁleﬂandmmltoh&crtpﬂn@dmtbbotﬁﬂfI ui d, however, menbers. 152

W f‘(ﬁ)t741 Bhed Jdggr&i Flﬁ g outeqr ebﬁu%%gt[f}oixy % fcI)ntrolleg tf?§< of! %ow restrictor

t hrough™certain on
15  section 128, they enter annular chamber 162 and eventually enter the interior flow path 134

of base pipe 132 via openings 164 which are depicted in the form of slots. Once inside base
pipe 132, the production fluids flow to the surface within the ﬁlbing string.
[0075] FFluid discriminator section 126 is operable in various flow regimes and with various
configurations of flow blocking members 152. For example, members 152 may have a single
20 density and be designed to block a single type of undesirable fluid such as water or gas in an
oil production operation, or may have two densities and be designed to block multiple types
of undesirable fluids such as water and gas in an oil production operation. Also, all of the
members intended to block a certain undesired fluid do not necessarily have the same density.
Instead, the members in each category could have a range of different densities so that the
25  members are neutrally buoyant in different densities of production fluids.
[0076] Even though figure 6 has described a particular embodiment of a fluid discriminator
section, other types of fluid discriminating mechanisms can be used in association with the
sand conirol screen assemblies of the present invention, such as those described in United
States Patent Number 7,185,706, and United States Application Publication Numbers US
30 2008-0041580 Al, US 2008-0041581 Al, US 2008-0041588 A1, and US 2008-0041582 Al,
cach of which is hereby incorporated by reference for all purposes. Likewise, even though
figure 6 has described a particular embodiment of a flow restrictor section, other types of
flow restricting mechanisms can be used in association with the sand control screen

assemblies of the present invention, such as those described in United States Patent Numbers
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section 128. Flow restrictor section 128 includes an outer housing
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and be dhestignater efcapt euroh sapengiseenthly &7 and ithe disinretds|o& thel wiltbosumh it
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fluilfls satmabkyswalt8d and adluggheollientiamsubadsepblyd 84 withnhe pefaat odihe wAlBOre is

all of tr]e nbers intended to bl ock a certain undesired fluid do not
achicvedt. . .

necessarily have the sanme density..Instead, the nenbers in each

cat egor Y008 Fidichenllection subgserablydish figledes adgnslityiof pedoratedatbdlIS 186 that
25rrenbers€6%re g%utrﬁl l'ﬁ buoa%ant ig di.fferent densities of éﬁ\r oduction
1 ui ds. OPBH76TORTERY HB Y A PgurS IesoHb! a1l delsrepes {0 dwidaeollection
enbodi Netasseinbdy §0. UPRLGASE HeMoRaddofbeies 118 re &_%dﬂﬁifeﬂea{t&ﬁ? it Shout
di scri m nati ng mechani sns can be used in association wih trhe sand

con?? ol thegrogian efssapdrpented sereen awepblysldtthatrindvies siellahle mategiak laperel 82.
descri beghphged din@dhe perforated portion of base pipe 172 and within annular region 178 is a

filter medium 188. Filter medium 188 may comprise any suitable mechanical screening
element or elements and is depicted as a multi-layer wire or fiber mesh screen designed to
allow fluid flow therethrough but prevent the flow of particulate materials of a predetermined
25  size from passing therethrough.
[0079] Fluid collection subassembly 184 of sand control screen assembly 170 also includes
instrumentation and communication systems that allow information relating to the adjacent
formation to be obtained and transmitted to the surface substantially in real time as desired.
As iliustrated, one of the perforated tubular 186 has been replaced with an electronics
30 package 190 that includes one or more sensors. The sensors may be any one or more of the
following types of sensors, including pressure sensors, temperature sensors, piezoelectric
acoustic sensors, flow meters for determining flow rate, accelerometers, resistivity sensors for
determining water content, velocily sensors, weight sensors or any other sensor that measures

a fluid property or physical parameter downhole. As used herein, the term sensor shall

17



St ates Patent Nunber 7,185,706, and United States Application

Publ i cat i rs US 30 2008-0041580 Al . US 2008- 004 S,
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fluind taceskile dowheslaabyitd. Omtaabtvely’ dr ddoniBnally, RN daBOHe béﬁ% tally
bet ween basgj g@re 172 and outer hou5| ng 180. 10 Positioned arou (]‘J an

unper f of8god Fenbie g1 wefaw wingecleqiticslsonficalyequsti, slasempgnatic jonpther

182. Swelidpbhacimigfet.al layer 182 is attached to base pipe 172 by
bondi ng or other suitable technique. Preferably, the thickness of
swel | abll®8fhEwsr thpughdye pandgonire soigen adserablidsaf étt m@omt Hale belinalendribed af.

- d b
Sach ¢ niil s RESIARR RNy AR Al S BOR Flia Pkt #5leh et
confifict obetmisd phot fo extvg linta theeinematrfiverpatt of thtyb:iseb&ié sk acﬂﬂddl{hdhe art
| | ect b t f f th [1h
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pl ur al i txangfle,p&y foestasedl #ubiphar 84186 sdndatorRidersaieen SdéEé?ﬁtﬁ txhaité Xuﬁd?né‘
manner as descri bed above with reference to fluid coll
subasseRPifigusgion that egyogdies, pringaples phthe Presgpiuinggnsion gad ay generally designated

ci reunt egept dedlchad. d$a§1ﬁrd09ﬁ'$les(ére%9%§'§embly 200 includes base pipe 202 that defines an
20 internal flow path 204. Base pipe 202 has a plurality of openings 206. Positioned around
base pipe 202 is a swellable material layer 208. Swellable material layer 208 is attached to
base pipe 202 by bonding or other suitable technique. Sand control screen assembly 200
includes a fluid collection subassembly that is circumferentially distributed around swellable
material layer 208 at one or more longitudinal locations and is depicted as a plurality of
25  telescoping piston type fluid inlets 210. In the illustrated embodiment, each of the fluid inlets
210 including a tubular member 212 having a plurality of perforations 214. Proximate a
center point of tubular member 212 is a discharge tube 216 that extends radially inwardly
from tubular member 212 through an opening in swellable material layer 208 and opening
206 of base pipe 202. Fluid inlets 210 include a filter medium that is disposed within tubular
30 member 212, discharge tube 216 or both. The filter medium may be single or multiple layer
sintered or unsintered mesh, steel or ceramic balls or beads that may be sintered, prepacked

or resin coated sand, combinations of the above and the like.
[0081] In a manner similar to that described above, sand control screen assembly 200 is run

downhole with swellable material layer 208 in its unexpanded configuration. Upon contact
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the surfacé using el ectfical adousti ¢
ot had t bichdes bage pwel?d4? goé gwellable material layer 244 has a plurality of telescoplng piston

type fluid inlets 246 formed in the shape of a “U”. Specifically, fluid inlets 246 include a
tubular member 248 having a plurality of perforations that are covered by a suitable filter
medium 250 and a pair of discharge tubes 252 that extend radially inwardly from tubular
member 248 through openings in swellable material layer 244 and a pair of opening 254 of
25  base pipe 242. Further, as best seen in figure 9C, a sand control screen assembly 260 that
includes base pipe 262 and swellable material layer 264 has a plurality of telescoping piston
type fluid inlets 266 formed in the shape of an “M”. Specifically, fluid inlets 266 include a
tubular member 268 having a plurality of perforations that are covered by a pair of suitable
filter media 270 and three discharge tubes 272 that extends radially inwardly from tubular
30 member 268 through openings in swellable material layer 264 and openings 274 of base pipe
262. Accordingly, it can be seen that fluid inlets that provide one or more direct paths for
formation fluids to enter an internal flow path of a base pipe can take many shapes or

configurations, each of which are considered to be within the scope of the present invention.
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th 31 i 6.
D g Bepited P Rhythd SRR Bidd o SRATRES 1235 WLl
mat er i akmbediment3 ¢&hjof the fluidnldist3d2 hededipg p@h’albi niembioo Ak haymga p
t abl d
Pl B PRy Sa0 SBRGRER0l [l PSP SRR RB LR e T2 b Bl rtasiibe
?r ound Smthhabdtmdmdﬁlyagwhﬁydronﬁ hbudr nmﬁﬁa:ﬂfMlmhfcﬁ;gh aﬂgpémkigt lﬂ%{vteuame
oC ions a te ur 0 e copl n | Ston
Do R eyd PPAnd GBS pf s SpPaib s 8 A S iRt 53 g A4 nelap o
inlets ﬁ&é} hedihdhaiGs dishasd hithin RBHeY m&%BermaMl ahgclﬁr |tu5@£4sta& Wih T The,

perforatlons 324. Proximate a_center point of each tubular nenber

is a di Séeranetivnapy wogyiishe Blerania disetissad hereys inchdénedt single omnultlple

t ubul ar 2 0 i I |aI er 18
and one g% ﬁ%r%pén%g@&gqé@é?’ %géged}gcehﬂm V‘%hg %Publ%a‘igi%ﬁ frey sbfo Intere

i ncl udeplap&qkbd erresip doated sahd,tcombmnemmﬁehh abiovdaml theiikd.ar nmenber 322,
di sghar oh Th r Lum na of the

i TE0" ABanBRp3EE p8lsefhite pTA3ab atd Mk S PBY oD Ry b ontiolpuiees
si nt er eab®mr3spnsintiescatedaiaive, SéleﬁcﬂlngrquEItMéSlrb@obéraﬁﬁn TR Slotvh@inuBRY
be sintered, ég{)e cked r resin % coat ed .sand, conbjnati ons of the

above afft1%h mf[‘)b 8P EHEW GI10feF RidnE 3B gny cembinalin efedissalveblgi d
f1 ow copifoRhbie &Y bikaraBRIGdRAA blust B RASRvaY Yol 2 dhakNANIEs W%, 320w

tube, an orifice or other flow restrictor, a valve that closes responsive to contact with an
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fluid flow through fluid inlets 320. In this case, fluid flow control

devi ce 328 pBy Olﬂﬁsl% 20 WO 2010/ 025150PCT1US2009/ 05494%&5?%%%%%%9

renovabl e or ’s eara%l e plug formed fromsand, salt, wax,
zinc or the like or may be a pressure activated device such as burst
di sk. Asmdesotdh8nidendtp léke. ilb centam bebotbwimts sleevd $34pis earenitablel byi rilechosical

into the formation duri high pressure,o ations.intern t.0.san
cont ol S enaaiel B8t $: B RRR SRR N, paRY SR B0 S ucen b

328 may diablad ifdesirdd. way val ve or a check valve. In a further exanple,
control the rate of production into sand

it may be desirable t ]
contr XI lﬁwii‘ﬁfegg%%ﬁgwgﬂ% rthstRin s depisted # sand Fopirehpcessit assmbdeva dte
328 @By rihnidd chrHguPiion ARAL Ghbdifedi SithchiGNoBhe prBRAZ Ifventfbn! Ir@ﬁs:%é@%gﬁn

orifice or other Tlow restrictor.” As yet another exanple,
desi r abldesigaptesobily obandtrentrglpssresn apsegibly &6ft imcludes base gipecils ed best seeerin

nbl i i i l. i 328 b 10
o oduct e AP oSS A8 et Ho DA AL BB S i a BB Gt
cont act 366 that alfowa fidilstb pest Hetwried thesaxtdrion sf Wat gipe 382ahd itddriig SoRBYaID 64,
t uat hy. | 1.abl Lal i di .th i d ab ,
or gani ¢ prted inddRg pipe R e b Afkls T e0atk e B Rgereiper o
figupe 33gid &t@&l&idﬂoibisﬁ%p& 8628y BosRMoCANdITs0la b fBRAqQRS S@V@?ﬁa%ﬂein'i'atér}aff

runni ng configuration that enbodies principles of thé presen
i nvent i daveRdeP has agRinesha oforeningedGihat dlpwsdlvid mederced dirorgll scseneestions

assenbl 337@%96&910{11&?&? lﬂg\;@f@ggh@g g%%eﬁ"%tiaﬂb éﬁ%géy EI-; MR T %P?L{i/etg of

defines an internal \ 36. Base pipe as a plura
openi ngéiltesdedipgs discensedihereioimd abnidlesipitpbasdgRings plusit] dflbyes ohivae ioal

by bondi i B gr e [y Bers BNE it et BEIREH bOaRaRR oReliiie)

330 15 ncPudesbly, theutldcknessl el sweltebiuhassiahibdyer 368 tisi epticiizaubised apoh ahé y

20 di stribut ed_around syel | abl e teyial .l r 340 at e qr_ nore
Congi ¢ udieier 1052t Sl Reref aePy o ing &Y Blagister of yreDPSie ol asve theg
pi ston uyfeetdatiion, 83| pRindd 2bovd) stbieantihllykl GhiFcHnCEbn@IdP BEEBN both &Nk
the fluid inlets 342 including a tubul ar nenber 344 having a

pl ur al i faptegial Jsaen IBAoREen Aertiopt 644 with dheysuglaps ef waldhore 3649 iscaghigved, as

t ubul ar R RN 8dket P31 aksH feHhar ge tube 348 that extends radially
inwardly from tubul ar nmenber 344 through an opening in swellable 25

mlat ég i al0088) by adgitpngaproviding . pathelos jenviatios rfllgtzls to Icr(ljmlai;@rpﬂé IihmBﬁaZh, sand
Cubul ar ] 55286, HREBACE bloVLES T budbioh So DS BRP e lnor Dorsvay

be any 8pecifivallf, tht shapeead aodfigoatimest soreee seviibmncd 1PmakEsahs bikgé Qurke of
mul tiple layer .sintered or sintered nmesh, steel or ceramc balls or
beads. t I HAGPIRERET roara 308 ettt cgRo st Hhich dmpioycalyn goniact between
conbi natdndn@nabl sdrecralemablgrebit iRl {hie kRrm@Rh0RBA] rab AR 0P A WaRRable

bass pi pe %éﬁ ang §I eeve 334 is a pair of fluid flow control devices
35027 352t Q¥ 3PP hed above, dependi ng upon the desired operation,

f1ui d flonsocREfAB ©e7dee5A5hercdp s Blcibdl Sadd KAtk iSbrell %ﬁ&@ in its
I I I earabl €

including in any conbination of dissolvable, renovable or s
pl ugs, BIBEREs¢ongEERtion, thah embadiey Mripeipley of b presertvieyendsionawd | e, geperéllyow

tube, Al nhich 3%0.0 'Sm?cf %’l{l oi gﬁ%&fsﬁn‘iﬂl?%% inCﬂldgé’ill \égsetpq&;[ 32?2! &gtec?eﬁnes an

responsive  to contac
internal flow path 384 and a plurality of openings 386 that allow fluid to pass between the

30 exterior of base pipe 382 and internal flow path 384. Disposed around base pipe 382 is a
filter medium 388. As illustrated, filter medium 388 includes an outer perforated shroud,
outer and inner drainage layers that have a relative course wire mesh with a filtration layer
disposed therebetween having a relatively fine mesh. Positioned around base pipe 382 is a

swellable material layer 390. Swellable material layer 390 is attached to filter medium 388
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undesited fluid and the like. In certain enbodinents, sleeve 334 is
renovabl e rcal or chem cal means such that di fﬁﬁg -an of
fluid floﬁﬁ?gﬁ?ﬁg gevices 350, 352 can be disabl ed if%?e5|ﬁ§@mg&$9
[0088] Referring to figure 13A, therein is depicted a sand control

screen dydendihg of ethértsyitable tealriiquy. Aorilligguatedt $valablh atateriablagierd®0 includes a

principl es_.af e nr. MY ' d 4l R Il y_designate 6Q.
Sand. comtiai st PR 8 B0 ek Tt PRI S BT S oo ST MR TS e
in figunks tdiigutdiiah, shelihtle matsial layeB0abrdvidewisoRtibn SédpleBBSRoMNdREuIREIE
has a plurality_of o ening 366 that allow fluid to pass between the
ext er | orseﬁﬁonﬁag@t%i“bgh%’z’ iWEPni iiegtien of syeNablsrppterid Jayepa . @p St geen in

ar ougd PR hSplhés awsiniid ﬁgﬂeﬁalr@}t@? Bb@kn LAYRE wiffhe 1%\3@5&&?' 1 this

material 1ayer 10 368 is attached to base pipe 362 by bondi ng or

ot her s@peiabrationetieusg @é Packies rahe sealingrdexices &y eqnj@Gtom adthapne or more
pl urali i : I i . ed through screen
section%xgg%mﬁgﬁ%ﬁ%g§&$%@3%§§P y&&&%%%hyggﬂgﬁﬁgggen sections 372 may
be for m§@09i Svhik thisrinednyionthas béenateserbdil avitisrefiracu s dthshrativei emtadinaie

L e Relntt O BB Pl DA B! P Bl SRS e
per flor ateseibinutics of ieoilldstralibe Binbbdimait s wehas biheCkpRRIsme s 590k idhon,

material Jayer 368 is optinjzed based upon the dianeter of sand
cont r ol wgﬁ %@ BPPAEIE K RAISPNS égh%la thepst gropfeieBncoi thideserntions #as.dhrsefore,

that UP@eRE s iHRppaRic@YRinAl ASSARONE sush BREATR s oY MBS SARAE
contact between both swellable nmaterial | ayer 368 ang screen sections
372 with the surface of wellbore 374 is achieved, as best seen in
figures 13B and 14B. 20[0089] In addition to providing a path for
formation fluids to enter internal flow path, sand control screen
assenbly 360 provides support to formation to prevent formation
col | apse. Specifically, the shape and configuration of screen
sections 372 nmakes the outer surface of sand control screen assenbly
360 particularly conpliant which inproves the contact between sand
control screen assenbly 360 and the formati on upon radi al expansion
of swellable 25material |layer 368. [0090] Referring to figure 15A,
therein is depicted a sand control screen assenbly in its running
configuration that enbodies principles of the present invention and
is generally designated 380. Sand control screen assenbly 380

i ncl udes a base pipe 382 that defines an internal flow path 384 and a
plurality of openings 386 that allow fluid to pass between the 30
exterior of base pipe 382 and internal flow path 384. D sposed around
base pipe 382 is a filter medium388. As illustrated, filter nmedium
388 includes an outer perforated shroud, outer and inner drainage

| ayers that have a relative course wire nesh with a filtration |ayer
di sposed t herebetween having a relatively fine nesh. Positioned
around base pipe 382 is a swellable material |ayer 390. Swell able
material |ayer 390 is attached to filter medium 388 22 by bondi ng or
ot her suitable technique. As illustrated, swellable material |ayer
390 includes a plurality of bands 392 that extend circunferentially
around 360 degrees of base pipe 382. In this configuration, swellable
material |ayer 390 provides isolation conpletely around rmultiple
sections of filter nmedium 388 upon activation of swellable materi al

| ayer 390, as best seen in 5 figure 15B, which places swellable
material |ayer 390 in contact with the formation. In this
configuration, the use of packers or other sealing devices in
conjunction with one or nore sand control screen assenblies 380 may
be reduced or elim nated.
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[ 0091] While this invention has been described with reference to
illustrative enbodinents, this description is not intended to be
construed in a limting sense. Various nodifications and 10

conbi nations of the illustrative enbodi nents as well as other

enbodi nents of the invention, will be apparent to persons skilled in
the art upon reference to the description. It is, therefore, intended
that the wppEperRin&ligl "8 enconpass any such nodifications or

enbodi nents. What is clainmed is: 1. A sand control screen
assenbly operably positionable within a well bore, the sand control
screen assenbly co ICTIAToR I i ks

opening in a é?dema %hgépgﬁgﬁ“?ﬁéfg%?@§gp@?gﬁﬁggﬁgﬁgggﬁﬁPg%§%%@H§h

i nt er nal thé sandpattngl saresmedstmblyecomptigng:al | ayer di sposed exteriorly of
t he bl ank pipe .section of the base pipe: . fl.uid coll ection
Subassenbl b i eceRe Bahs pfeel SirorBhBE ing s Erortih Peot Rk Heey
in fluid eeehaideatiemaMddpithe i nternal flow path via the opening;
and a filter medium operably associated with the sand control
screen assenblasvsHablg W&G@bgyﬁ’r@“&mﬁﬂﬁx&?r@éﬂwf Bethlpkpinerfection of thepase
t he sandlﬁﬁptrol screen assenbly and the internal flow path;
wherein, 1h response to contact with an activating fluid, radial
expansi on of taididwelldcadn sibassemblyalisposgdextamulyes thetswieBade matepiol lnjyon

of the flui,d ¢ol,lection subassenbly to.be djsplaced t.oward a surface

of the welifigpfilid communitstoRRRIk iytemel A0 paltiia B SREUEFRNG a5 reci t ed

in claiml wherfited nellfinf bptrabl€ adsbartd aith $hdxA88 eoiitoy sdrebnt RS PART | Ses

.a plurality of circunferentially distributed perforated tubul ars.

3. The sdhtPosghinadlvidpat Bpwges BiisKisrigeofithe sand gontrpl sergpmassemipla aad the

fluid di sgRaRea0wihh@m the perforated tubulars of the fluid collection

subassenbly is received in a chanber prior to entering the interna

fl ow pat h. ‘whereln, ifespersado cwntict viith 9o petévatiag Suidptadiahexpangpn efithe n

gloﬂ 210{ i g r\lveeglgllﬁlg gltsage?'af %;Jyérecléusrfrsgg{ [44%; Ia%mqusl%? ec—:q'lulltp Eoﬁfegt?cl)n Stugaé[sprgblglltg ‘)9
displaced toward a surface of the wellbore.

2. The sand control screen assembly as recited in claim 1 wherein the fluid
collection subassembly further comprises a plurality of circumferentially distributed

perforated tubulars.
3. The sand control screen assembly as recited in claim 2 wherein fluid
discharged from the perforated tubulars of the fluid collection subassembly is received in

a chamber prior to entering the internal flow path.

4, The sand control screen assembly as recited in claim | wherein the filter

medium is disposed internal to the fluid collection subassembly.

5. The sand control screen assembly as recited in claim 1 wherein the filter

medium is disposed downstream of the fluid collection subassembly.
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5. The sand control screen assenbly as recited in claim1l wherein the
filter mediumis disposed dowmnstreamof the fluid collection
subassenbl y. 6. The sand control screen assenbly as recited
inclaiml wherein the filter medium further conprises at |east one
of a single layer nesh screen, a nmultiple | ayer nesh screen, a wire
wr apped screen, a prepack screen, a ceramc screen, a fluid porous,
particul ate resi st alhe SindteitRA stvedreasERHly SCFeeRe iarthid (FWhdréin BRI RIS,
particul ate resjstant diffusion bonded wre nmesh screen. . 7.
The sand BeHtndPrthe co@prises sblspit pneiaf 4 dpgle kyeq mesh) sgrepm, 2 yiplgdsyer
conpri si I SPO t I he. L1 Ui tion
SubasserDS A e gl TAE & ot oy By e ot Sorglr h Ry ok
control serteelatassetebt sintarcd varsithestl streer irall ildid whene,i partichbteaesistasit i ng
fluid is %theaEt oge.of ahh drocarbon fluid, water and gas.

9. The sahtdBhPIwurd SUEamsth ek y as recited in claim| wherein, in
response to contact wth the activating fluid, radial expansion of

the swell able material |ayer causes at | east a _portion of the fluid
col | ection subasserieyardLoalpk ssesen premy| aspegited in claim 1 further qovaprisigd

contr ol Lit j ). i j S t
SELPRN BARAMLYosBS egtagm t6%hd Mgkt dtidn £d&5ﬁgﬁmyﬁ@gﬂg&ﬁaﬂ%1@

| east one fluid flow contro evice disposed Int

bet ween tthateaydtlerer.or of the sand control screen assenbly and the
internal flow path. 11. The sand control screen assenbly as
recited in claim10 wherein the at |east one fluid flow control

device is at Igast Thagamf coatrpl ddgben assemBv@yedirt Weclaia ] whbleiwheont r ol
devi ce and .a pr%gégtior contrPI devi ce. . 12.. The sand contro
screen asSEHHING et icpt@ne At e hyiresareeniidd.evateriand 883 ui d 1 ow control
capability of the at |least one fluid flow control device is operable
to be disabl ed. 13. A nethod of installing a sand contro
screen assenmbl%y i n Taewend destrel scrage asperhbisaentisd irsélaign 1 wherein, ir unni ng

t he sand 0, te a4 target location wiihin the
wet 1 bor e, SRL <GSRRS EIR lnd Bl LBROSpab REELA b TR, o1
subassenibyer disposidehsex pation bl fhe duidcodiesidnabbasdrlile td @dntdcayhe fvellbade. | S
di sposed exteriorly of a blank pipe section of a base pipe;

contacting the swellable nmaterial |ayer with an activating fl uid,;

radi al l'y expan@i ng TheQai&@htrailcRcABésehbB ashddRl il Aainf b RS Ecnbrising
contact with the activating fluid; and
at least one fluid flow control device disposed in the fluid path between the exterior of the

sand control screen assembly and the internal flow path.

11.  The sand control screen assembly as recited in claim 10 wherein the at
least one fluid flow control device is at least one of a plug, a one-way valve, an inflow

control device and a production control device.

12. The sand contro] screen assembly as recited in claim 10 wherein the fluid

flow control capability of the at least one fluid flow control device is operable to be
disabled.

13. A method of installing a sand control screen assembly in a wellbore, the

method comprising:
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di splacing at |least a portion of sthe fluid collection subassenbly
toward a surface of the wellbore in response to the radial expansion
of the swellable material |ayer. 14. The method as recited in
claim 13 wherein the step of radially expandi ng the swell able
material |ayer in response to contact with the activating fluid
further conprises contacting the swellable material |ayer with at

| east one of auhyids GrakDeontolicken \WadefiblRach 181@St location witkén thERelIp®Ehod
as recitgﬁ in claim13 wherejn the step of displacing at |east a
portion ofi€ ﬁwé cepiplgorsst peerplyhasigadihenlicicnmbessemblydispersdof 1t he

wel | bore i { @3RS Gelifbld Mateliadhalk ﬂ&mad@og)éa Sherlolt &%lmglp%fsectﬁn

material |ayer “further conprises placing-at |east por
fluid cohﬁédm&mmpsubassenbly in contact with the wellbore in response

to the radial R agt'?Egl B sv%llatbpemgt\é\ﬁal lagyl?a;' \%ﬂﬁ%}l%cr:ﬁv%hn!g ﬁXI%E '

radially expanding the swellable material layer in response to contact with the
activating fluid; and
displacing at least a portion of the fluid collection subassembly toward a surface

of the wellbore in response to the radial expansion of the swellable material layer.

14.  The method as recited in claim 13 wherein the step of radially expanding
the swellable material layer in response to contact with the activating fluid further
comprises contacting the swellable material layer with at least one of a hydrocarbon fluid,

water and gas.

15, The method as recited in claim 13 wherein the step of displacing at least a
portion of the fluid collection subassembly toward a surface of the wellbore in response
to the radial expansion of the swellable material layer further comprises placing at least a
portion of the fluid collection subassembly in contact with the wellbore in response to the

radial expansion of the swellable material layer.
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