SAND CONTRCOL SCREEN ASSEMBLY AND METHOD FOR:USE OF SAME 5TECHNI CAL
FIELD OF THE I NVENTION [0001] This invention relates, in general,

t o cont r ol WORB10{RESHr oducti on of particul ate materi al s HGTIJH2809/054957
subt erranean formation and, in particular, to a sand control screen
assenbly having a swellable material layer that is operable to
radially expand to place a filter nediumin contact with the
formation. 10 BACKGROUND OF THE | NVENTI ON [0002] Wthout limting the
scope of tdienBr, n STBYL Ewpﬁﬁ[ DARSRS i
reference to théeﬁlg?o t}('itgleonwAﬁig/Edr oczif ons t r%%gh ﬁﬂwég\r/ge}{m
traversi ng an unconsolidated or | oosely consolidated formation, as an
exanpl e. 15[0003] It is an well drilling
and CTonpl etion art thaﬁ%@“ﬁé@?‘ﬁ?%“ﬂﬁ@@?@@ﬁ@& sand nmay be

pr oducedqoodd] Thy itveati@s et ingenabl, tydnacking drpréduetivreofpatticulatervgesding

an unconsol i dabt ed gﬂé_y}oosely onsolid ted sub erragean formation.
Numer ousTOBt & BTATHEFRTY OGREINT 408, 1} RAEieE 182 CORH BTN SseBtols brsing a

parti culabigablBmektisllgyver far isepabl s rddi@ly RR ?a&ﬂ:ﬁl(w bRE€a ARESH RN ni?é’dh%t
abrasive wear to conponents within the wel such as tubing, 20 f

cont r ol Y& heOEMEim. safety devices. In addition, the particul ate

mat gpi al s may partially or fully clog the well creating the need for
an expensi ve workover. Al so, |f t he partl cuI ate materials are
produced to the surface, B N the hydrocar bon

fluids | e nmet.
prevent ?‘YOUB %&%ﬁ{ ﬁggﬂr}t@% E%%E r? iﬁl‘f&lﬁén ﬁ%’gbg? gg% ﬁ?ﬂ&é‘l WlﬂES
packi ngretfétenmb Itheapipdm:xﬁnh of hdrocuelams dirbujzt edclibord BORefing ﬁﬂﬂﬁz@hdoﬁdﬁt&ﬂ
pr oduct iO(E)E’PI nterv i cal ravel pack conpl etion, a sand

I.n, a
control %%%W‘?afqﬁ’ﬁg:} qt’ﬁgﬁlstaﬁe ¥F-bore on a work string to a

poSit§i OQDOBBPHI &R Knb®n qtemerseﬂteeamﬁ GhellIOmiliikY SHdV@mpledioh! av Iﬂat?aﬁﬁéﬂate
including a liquid carrier articulate materi aI such

gr avel , materigl§sychamined ntf'dvbﬁ Rrﬂfév Apring the mepdaetipn ofthydrosarbaey frommneells
formed QeletgRs ahRicSRBEIAQNbE %osél?rc%‘ﬁEblﬂQt@d tdiBreRGfehR BiER ol Numrons
casing or openh hole production zone. [0005] The [iquid carrier el Ther
flows i ntcxblemem#}mm gsgrresiefithgprogectionef gmhfme@ub;e matomlmgmrmxamgle

. the sang, t .
deposi t ed (i%%:&jrni‘l[ ﬁ%{eﬁggﬁ s %ﬁlta?i of I“!s‘l'(E.J:ﬂsicge‘“}r% %?)Srevrﬁtiélg%rlegwe sﬁ‘éhtﬁs ulifec h
i s B@ ghflywpentmaalbviecstand sifetyfdepisenfin Ia;lditimn;ahemmndulam ﬂateﬁbl‘s nlal paktally be

f1ow of fl}llgecl artI{el &fell c%e%tlﬁg {heI Ee%dlfn or Eu?%x;t](%%kfg %rrl?o%gr f IA"llso if the particulate

materials are produced to the surface, they must be removed from the hydrocarbon fluids by
processing equipmient at the surface.
[0004] One method for preventing the production of such particulate materials is gravel
25 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
and into the well annulus formed between the sand control screen and the perforated well
30  casing or open hole production zonc.
[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 confrol 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.
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As such, gravel packs can successfully prevent:the probl ens
associated wth the production of particulate materials fromthe
format i on. WPQOWERS15$ has been found, however, that a cdgIE2e098p49e|
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such a sand control screen assenbl that is suitab for operation 1n
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5[ 0009] re-gﬂ@ed%s%ﬁﬁlgtm hméeﬁfah '?adiél%ﬁllﬁ@?ﬁg Ay CONPr i ses a sand

control screen as preve he pro uctl on of particulate
mat ¢ i al0908] Bherefoige lalneﬁtﬁaéms erigenefos @ssaad teyuira cercbn msdaaﬁ:ly ﬂ-gt prevents the

subterr 0 r t as a ection wel
cont  of PRaREeh b BB’ (RRRAR BOmCR, 0Bk s R 1 dvirecefion Y
wi t hout sﬁbteeranmofoﬁmhopemﬂmnmhﬂ glea-l e @médmrﬁﬂg;k gRgeloRekiag bpdatidnd A need
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4s also arisen for SUCh & sand Gontrol Scraen assembly that mtervenhonlessiy provides radial
support to the formation without the need for expanding metal tubulars. Further, a need has
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10 invention interventionlessly provides radial support to the
formati on without the need for expanding netal tubulars. Further, the
sand cont r¥P 280/02¥AS assenbl y of the present invention iPCTHRRGAUISEST or
operation in open hole conpletions in long, horizontal production

i nt erval [ I e ‘| tr ] is directed to
2"sand- e B 0th o0 sRCARRE Shopd 36eeBRETARN b BRI 0, RO B T
Wi t hi n &osedntdharpen hdlaeompletorsont r ol screen assenbly includes a 15
base pi pe having at | east one opening in a sidewall portion thereof.
Afilter mediumis disposed exteriorly of at least a first
circunferential portion ofSTM8AREORIPEINVESTIONt er mediumis in
fluid conmuni cation with the at | east one opening. A swellable

mat efi all0408) Ehe proseat &pysnticn dselaseq breip compgises ceiitiol sorpasy aseamitiy that
portion ipﬁafveﬁt %eb@%auaioﬂfo@j%ﬁa@@inak&iarseﬁ&ﬁrhsﬁleg T %r?ggﬁés wh&{fgjgagp% 0

activating flurd, radia pansi on of the swe e eri al
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ci reunt graRdlt patking eperives B addigbn ke Sadds tordrdtl sere&P BskembiCHNTIRT SRlehal

portions of . the base pjipe. In another enbodinent, the filter nmedium
ci r&bint éff"éﬁffqnawei"eél%f"g‘ﬁggf RV fﬁtslllﬁ?fUPw 19 thet fopnationnvigtoshtheapeed for

pOr ti on eRfanliig nas HARE - Flriher TS Rhd Bbritrd? 500G KMy of M€ pldstrttinvention
circunferential portion is between about 10 degrees” and gbout ﬂ§8
degr ees isHabiadpr gperpiéomis|opehiole pesnpletiony inyloge disizoftaraduction inteevals.
enbodi f I ' ' ' | r_.woven
i re or OB he ohéck nTRETLEuRnTL Bl ik AL R st e,
W re w spppetiblecip deposipprdaithis 6 veedlhorec dihg vl eotrekbseseen fabseimdypinciods, a

particu I es] LNt er di ff.us] nded w.re mesh. .
oy tn SReihiE® R B IB0E] Gafl il 4 WA RPRTRtE Padie” Rt i

| ayer i dispdscd leeteripriyif maiastaa fird pircmh feadntith portien ofi dhec base Wifeer ThS ifidtbr
portion_of. t he.bgas | pe than proxi mate an endpoi nt, of the second

G r cunt BRI i B BT BieAe YA e FilC ore PRaRGEndy SesHBbaTHTAl e
swel | ablsedigiised ieflerib@y OF a Secid ExdlhgERMiAIAINoS SHMRNBAE  pipd sﬁcgf fnt her
enbodi mrent, the swellable material layer is helically di'spose

ext er i ofaSHOTSE ta pRItasH With sn setivating Jlaid. satkal ivepansion od itrresvre] lablpeaterial biyer

mat €51 a | fl.hter
oo SR B, Moo ol G2 ST SO WOt BRIt ] |
r esponselosepreximitide ongantrchwith theiwedbbreg 1 ui d by the swell abl e

mat eri a |13 ' ' h Lvating fluid na

ot T log AORRBE bl 61 ATROHTE e D8 L o g,

or conbsavand ciresmiférentédportions of the base pipe. In another embodiment, the filter medium

circumferentially extends around only the first circumferential portion of the base pipe. In
25  certain embodiments, the first circumferential portion is between about 10 degrees and about

180 degrees and may preferably be about 120 degrees.

[0012] In one embodiment, the filter medium is a single or multiple layer woven wire or fiber

mesh. In other embodiments, the filter medium may be a wire wrapped screen, prepack

screen, ceramic screens, fluid porous, particulate resistant sintered or diffusion bonded wire
30  mesh screen or the like.

[0013] In one embodiment, the swellable material layer is thicker proximate a midpoint of

the second circumferential portion of the base pipe than proximate an endpoint of the second

circumferential portion of the base pipe. In another embodiment, the swellable material layer

is circumferentially segmented. In a further embodiment, the swellable material layer is
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[0014] In another aspect, the present invention is directed to a sand
control screen assenbly that is operable to be positioned within a
wel | bore. WRaIB&AHSEoNt rol screen assenbly includes a PLFAIN009054957
having at | east one opening in a sidewall portion thereof. A filter
medi um i ial .
port i on 1o HIp BRBERABHRNPE o Bheeine, AR5 Boltlf ShbdihGH IR leria
c onmuni Gegnemks xmay foe tﬂh@eatbelv@as ttheo base genamdigthe Allenedddaind sudethatr thalfilter
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t t f
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medi um to contact the well bore. 15] further aspect
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control . I r i ne nn

ho. sandiBuaF oS EE el B R GiE'enidy 3 T=HaREN BT Birdpt b M

wel | bor medtdmemshnpdserdcnxtamﬂy of atdeerst afiss nindnynﬂaamnaigsoﬁloﬁn df ttiey bagee PlipelMThe

di spgsed..ext et or,l f..at least . a fi ci.rcunferential portion of_ a
s d0p GuErEBs Yo fhid oGRS ivih Bin S echpEming &, Debble material
exteri Ofldy)ér of d@r&s@@ QRebridvily CoME QERAE | dilcuR@séritan poftioh N HaIRsPLRR, Wrhd
an activatin ui d radi al | y expandi ng the swell able material |ayer

in respéneiabieomateiial é@{erwthlﬁk%rWéO@@%twamﬂp@nﬁqfdhﬁseami cicumfapitingpartien

Fad | o e B B LS AR pRpoln B STl Sro e SRR et
OF THE DipavyusicShat hoGsBInsEde cantaelr mtbcﬁma@tvetmmdlenh tradiali expaodiort € the
feaﬁk're§¥vgiiea%§gﬁal e ?ca%éestt{?eeﬁi?ér X pﬁje{a”c tBQWeﬁ ference is now

madé to escrlplono |nven|onaon with the
accorrpant@ﬂlﬁlghf a Ljuﬂlesaapnctmtheqmescmtrmwpomh digeetedrte raahethmdwoﬂ astalting heaedt

figures r ondi a d,i.n ich:.30] 001 Fi ure | A
i sga scﬁ%nf%? igccrgl bq%l?q %P\”eo Q ﬁ“? PleQ\? M@%&P&Hgﬁ%‘i é%cﬂ?l Hliserger e
sand conisemblyso meagetalssmmblm&ﬁn th@ vaellbbmn1hegammﬂnn@mo?éeh%9seﬁfb 500
to ane od| th resent vent i 18] . Figure 1B|s a
schenat ¢4 P E‘F’r‘ﬁfﬂoé?ije@&eréo E/'e?ﬁ atgﬁ%gf 8 rﬁ‘p‘é’?‘%& 5‘“5’] ﬁP‘iH‘PBICif taybase pipgnd
conpgol c&ﬁé&iﬁ@ 22SBREH hRARriaNlage &@%Eéﬂtéx%oﬁg'bff'a%%cﬁiﬁ'c%uﬁfé?&'hgl | B
HHior

an enbodi ment of the present Invention igure 2A 1s

sect i ongf theibage piak Svthaanorrg vatingehpd, adialhy e@pagé:ﬁa thﬁ)meﬂ@blesnatm l@er in
assenbl aordin

embodi missponst \EiehiEct fih hoBeRRL AR HE AL W HRE SRAR i S ce
sect i onef the wellbdra keresmoineniy the ndiaP&paiiaf ofdhsawmdlable miateial Beseen
assenbly of figure 1B in an operating configuration according to an
enbodi mrent of the present invention; 10[0021] Figure 3 is a cross
secejonal view of a saBRIEODESCGRIBIOBEDF IsBEMRAWIRAEPr di ng to an

[0016] 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
accompanying figures in which corresponding numerals in the different figures refer to
corfesponding parts and in which:

30 [0017] Figure IA is a schematic illustration of a well system operating a plurality of sand
conirol screen assemblies in a running configuration according to an embodiment of the

present invention;



enbodi mrent of the present invention; [0022] Figure 4 is:a cross
sectional view of a sand control screen assenbly according to an
enbodi mentWef2010H251587 esent i nventi on; [ 0023] Fi gur eA/GSR00/034985 S
sectional view of a sand control screen assenbly according to an 15

enbodi - L e e | el N LQur A S
cecti ondfULsy Eigey 1B'iE S Rhertd Hihdnalin bER TN hPH BethF BRI sand
enbodi meottrad fscictre apemblésstinian\opataiiog corffR0REPn Brgudieg To tis embodimest of the
sectional view of a sand control screen assenbly according to an
enbodi mEFESAHE hr esent i nvention; 20[0026] Figure 8 is a side view

of a sanghioprighed 246 £emsasatsihl Yiedcaledndilag i 20-22B0H 5B _bn@f] skieen
present invention; FOOZ?l Figure 9 is a side view of a sand control
screén ASSERE 9f Bgues b4y ik g ringing ropfigs atiqpeaseordmetip an smbediment afiampresant
[0028] KigHis;10 is a side view of a sand control screen assenbly
according to an 25 enbodi ment of the present invention; 10029]

Fi gure 10020f Figues 2 is/4 expsosecionsh migwe abpngslinecdh-28sefonizng ceantoad scieary
to an e ' the- . 1.0 Figure 12 i.s a
i dovi PR, Sffre 036 1P A SBRbEVAILARD, WAHER b GMna of S
enbodi mpreserdfinviehigorpr esent i nventi on. 30 DETAI LED DESCRI PTI ON OF THE

! AT TRbt PR Y1 b Sl DR R4 B0l Y8 ST 2R RE (S
embodiment of the present invention,
[0022] Figure 4 is a cross sectional view of a sand control screen assembly according to an
embodiment of the present invention;
[0023] Figure 5 is a cross séctional view of a sand control screen assembly according to an
15  embodiment of the present invention;
[0024] Figure 6 is a cross sectional view of a sand control screen assembly according to an
embodiment of the present invention;
[0025] Figure 7 is a cross sectional view of a sand control screen assembly according to an
embodiment of the present invention;
20 [0026] Figure 8 is a side view of a sand control screen assembly according to an embodiment
of the present invention;
[0027] Figure 9 is a side view of a sand control screen assembly according to an embodiment
of the present invention;
[0028] Figure 10 is a side view of a sand control screen assembly according to an
25  embodiment of the present invention;
[0029] Figure 11 is a side view of a sand control screen assembly according to an
embodiment of the present invention; and
[0030] Figure 12 is a side view of a sand control screen assembly according to an
embodiment of the present invention.
30
DETAILED DESCRIPTION OF THE INVENTION

[0031] 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.
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di scussed in detail below, it should be appreciated that the present
i nvention provides many applicable inventive concepts which can be
enbodi ed i WOR0MW0d&ESyari ety of specific contexts. The SHESEUS2009/054957
enbodi ments di scussed herein are nmerely illustrative of specific ways
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oriented aroun e entire circunference Por &t PR
havi ng &uid, e!apbtasadmr@larbph dluid, [vagar Grm@aa tho swvelzblengatetiat layep obéach sand

wel | bor e, 12y tsc%%};es scl ee adYa?Iggé%f;a%'ﬂgfwg £ hah F%u%ésetgg ?5 %ﬁorggcgﬁ% O?déc%cen

sand 30 contr ass I es are a
congs der:ﬁdromst:ﬂeem asdeabdiene tof cdnkeet mthSﬁfﬁLeldiVﬁalboﬁm 121 haséhe illustrated
mrcum‘ergn |aI |entat n%@includln not limted to, relative

rot ati off %Cﬁntasﬁﬁ e 85 At5e ERigip@ edative to one another by

90 degrees. This configuration assures the various filter media will be oriented around the
entire circumference of wellbore 12 including having at least some of the filter media
contacting the top of wellbore 12. Other relative circumferential orientations of adjacent sand
30 control screen assemblies 24 are also possible and considered within the scope of the present
invention, those circumferential orientations including, but not limited to, relative rotations of
between about 30 degrees and 180 degrees.
[0035] Even though figures 1A—1B, depict tubing string 22 as including only sand control
screen assemblies 24, those skilled in the art will recognize that tubing string 22 may include
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[ 0035] Even though figures 1A-1B, depict tubing string 22 as =

i ncluding only sand control screen assenblies 24, those skilled in
the art W WP2080035% ze that tubing string 22 may i ncl uRCT/ERI009QeHBRr
of other tools and systems For exanple, tubing stri ng 22 may be

di vided _into pl I d |_at i,on..devj ces

such as %8%85%9"&“% é))rfs ﬁé‘gév\% %9%@@ Pé§ a%’abr?admghci llngq 4
screen ahsdithlof &ser?ds uiihe smai tsokkion stemhatsl sach aepackes. Bhyildheo frdeveflikm
materials that, swell upon contact wt f|UId ch as .an inoyganic
or or gafmaters fncan gorsfiacresb fspapyes Ay fhrse ol | ﬁcﬁéy% gueeSt Y boRufe

i sol ati gRadguierar that SBlupoABntasiohAl 8 ﬂwlsueteamt HorgdRSorP8anic fluid.
hydr ocar bons. [0036] In addition, even though fi gures 1A- 1B depi ct

t he §an($0@t§r$t<¢lbplal§’ wdmihaignareshscabe gonal isalaporedevines tosveaitand solate melude
hor i ZO”%?alter %]a}%% wel | bore, it should be understood by those
skilled 1n t e art t e sand control screen assenblies of the

pr esent [003@ it i cong evaqthalhghyﬁgmewm—tlﬁsdﬂpwe thef sand verol mcrdavasadrislies lof
verti cal bores.. Acco di.n e u t.ood by thos

ok || ed eirRBe iRt € biri/lel sechbnfPBE v FUREe 1 BERE Sioretood B ose
bel ow, ykitied in thewArthat ubs\gind coﬂtmmé:dasaadbttdaaafltwﬁe@hemuéxﬁ%nlat’e equally

relation to the illustrative enh qtié’vrrﬁnts as they are de icted |n the

fi gdPes wetliraitediRa s Wideweted Shvesas BRTET o ¢ RELREY Ipthopldebe understood by

cor r espopgl BEintd Huhe aﬁnﬁattm@uﬁoa@'m&tbrﬂt feﬁﬁt ktf?;ﬁ aBBbOE, t)aw Qqﬂeb Qower,
bottom of the correspondi n% I gure. 5 [0037] Referring

2A, t hempivard; dopard tand the g uBRECin] r@héwn tn @WIldjfstratlmmquamms)as they
screen S I’ i nCI
of the RCEN il Fgweb ARt UBEE B bIR e BIAEH BE Bt 05
screen diguerpf ﬁlﬂbwnmmdﬂeash@abmg)top@rwne béticim othe mspmndmgfqml

flo ase of o 9s 46.that.allo

1 oita s ool R 8 At 5o MRpdty B Aehtd X oo SRESME TR it 2 3Rl Son

pat h 44 scrdrspesedy ar mmdmbgsmf%ﬂrqmbp ¢had 2mbedies Prinkiptss offBdi piébertnvention
screeni ng .el eqent such as

Filt 48 ha |

1 o o tsoipaor sl AN EaTER 40° sl EPTA Moot EOabiE AP dasl s Frfcpine 43 tha

pl ural i Qyaek ah dehsl Mw pay e, Meeplﬁ@@hatsmaﬁmﬂaﬁw drRpéliihidsufd AR ahe&(tﬁft'd
ed

or sintered together to forma porous wire nesh screen design

al | ow f fupass Petafen the FEICHPRfgRSIItipe 17 eidntemehBow el 4 Disrose %rb@ttdabase
mat epi a S e fhe
11 G2, B2, B ETROSHEUT A, FET R PRCRAY Roplch Miahiel shelrily
dr ai nagelemmem@h&@ a ﬂBldt-mouShawcalaleeteatth@, yneta) uscsen \liaviag reephralityt bf a

filtrati 4 en ha a.relativel f'ne
nesh. tl slﬁoul ‘%S‘E)g Vr‘t?o% %%9? att lmt1 her ﬁﬁ%og %cpgf RRGE f@%@t&yh’a
al ter napomei yvitb enesh acreeid¢signed np blow dnel Hiw b]snatréthﬁﬁgh Bag;ﬁe‘bem’ﬁfesﬂdww

beforrredfroma WL T orated shroud, or

koo SBaripTIRg pastis ohh BedcRoREE 22 16 BB dnaLniolon Uf She dysaery
congs ol embelimient, Sltehmadium 49 metuﬂwanadaxﬁicmﬁ@ruraﬁag%r BpasK0SSY 8RN have a
ceramc ?creen netallic %gg@ g_éh as stai nI ess steel beads or

si nt er eFFIRAVEIVNFRESE BfIgene HAdtatis layie 34 dispesad theesbeiviears hawing a
si zed aFe@eﬁfv@l rﬁhetrﬁeshh@ I

into which i ty w il be E%ggjgl&;ﬂoﬁa&)ﬁe%%%?gf@&m J;]gy% ﬁ?jﬁ%tkﬁgnvze
the fil beusadedier axemplsy ope of hotthdrapeg byerstmmd be dormed rfrmamgwue v{r@@%]

her of nos B ERRdr by Lkd Bk Qs BHEE medhuE B R SR B or

t he3® eakanﬂg:oatmlsmadmm ssdl adﬁatwﬂd”uwr@acﬂ |sﬁgens ubpiicparteschdeh) Seréﬁﬁicdéi;rdeﬂ
filtrationp,l ayer, 54.t0 pr.event in uri,ng .installation. of
Lhe: o niplingtiats Bin' S RRE0 kel AR A8RMATSuntRs fierl Doad indaibt e
seal i ngFﬁt’ébﬁt%@Iﬂ&&Sﬂ@ fikéPatcbaBiotb ﬂ’le pafticufar KQAREAE Vb ithe bﬁaeu&foh '}St%t‘os

of the invention. For exanple, the sealing substance coul
which it will be installed. Some exemplary sizes of the gaps in the filter mecha 48 may be in

the 20-250 standard mesh range.



10 elevated tenperature in a well. Mst preferably, the sealing-
substance is provided as described in United States Patent No.

7, 036, 587 wWhizetv/esisher eby i ncorporated by reference forPCIVUS209{0p88%S.
[ 0040] The sealing substance may be a degradabl e pol yner. Sui tabl e

exanpl e e ccor ance
therrBr e (ﬁ?] | r?\g}eé"gtﬁ?oal}l??anﬁl}%%ﬁi%&g%Ih;%géé&ﬁmg%@g?ng% regg ext 'lngﬁ’ %’f
ce: I l(.l: oslﬁprgg:hmmglﬂmﬁl?’anmom?m(sjs4 wpltl@tlmi saslmgadubﬂhllaia; © thel tieséading substance
pol y(l acti des co es 0 r.ol act ones);

bol (an iy e B eyl 3R B JESaRo v he ater
pol y(or uei}@moesmn baﬁ@b%é apta0d aedralgively by (e soing Rebsttdgslicd Mebto, in
polyghosphazenes ese suitable polymers, alrphatic polyesters

such> as kpAing Wik thedquincipies ﬁéﬂwmé?@i% 'éR,ﬁ eFmalsdthp s¢a)ing syhstangenuld block
preferr egig ﬁQW[tQ%ﬂ%ﬂ i BerRieat I aflbés%g;ng@e 458 g‘g%@g‘?ﬁﬂﬂ Jm\%m%d be

presence of a hydr rgani c or inor | ¢ compoun may
be i ncl indprgnated ih dilefwﬂree wmeshnafdhedrpiagge lgyers ﬁﬁztﬂaorsaom combiohtionatl e a'bs\re.

avai | abl @({SIQEPre?era tlle %‘Qﬁﬂ ts&%ta%% LBl ge Iwrlllsextr gx%agéj% Fo rlﬁag e\ﬁgl

t he hde or gani’c or i'norgani c conpound cou
Wi r e neshviafntche Mbsmi mafgmbl;aylmmalﬁig sub@anchldegradeas whedl ekposed b h@.{er\&aﬁrer

sour, delivered to e eall bstanc after sand 25
contPor SEkaeg iR B 00" A5 wyiiaPliy e RGTng  boave s dworged as

circul aHhsl&Hbéchﬁ Mﬁtequtmeymellmmm 438, 5shewmal s ety anETRbd:RRd \ﬁ@tr@feréﬁ@a'
be used as the water source. [0042] Posi ti oned around a portion of

filter AIdilwmesesis a swellable material | ayer 56. Swell able materi al

| ayer 5@045 ?hd ARG khslahld i 8#*%9' K1 %&dme ;;ﬁ:pﬂig t%JQe '1etsa%§6

t echni que nthe | Iustrate nbodi , erla
gets pr degradeblevpdlymes thiti mie be fuseinie acdordsincd Netlleiﬂldpmsnnt51n§81t1oﬁﬁntlode

t d T t

1 ong ¢ Pl Hooiiges 0 LS BPeduy SURhAE GiddB irdbink SRR GoliBers: ¢
58, 6t0 pE]lyeiSmgai)j y, tbelygggyo@l(;dnnw,st of pc?y(emiolaahres);lrmt er pa};(ah@@rggi§6
is o | as u n I a er O San ro SCreen asse

4o ant PHEGSAREREREY aitials STBabobtes ARty GRR B rohafminggacdsy
expl ai npdly(emygarneabﬂﬂegetaadl pddaihoyphazaabs t AWl fkdey shifibleo HRlyRRAY, 3@ tphatic

between 8 WO 2010/ 025155PCT/ US2009/ 054957 both swel | abl e nateri al
| ayer SBORFRFIF fuch &f Polxdnctide) s PaivIActaRsid) and peluandydridos prearrefeed. i s

achbgve I
SEr 0.l 0ETA e L o SRRl ERL ek by RRUSH G o Bl

screen a@m@}mdyolnb Whmhcl@a}f exsielvdechiy the Bltetayedien 485 sof thattassourve aif watod &
S ther gf066 5 AR ARG A1 yhb At HordBFl SEGhANAT R I RNRIEY 1D WakeR ordhbicor

2B, therein 1s a cross sectional viewo
inorganic compound could be provided in the wire mesh of the drainage layers 50, 52.

Alternatively, another water source may be delivered to the sealing substance after sand
25  control screen assembly 40 is conveyed inlo the well, such as by circulating the water source
down to the well or formation water may be used as the water source.
[0042] Positioned around a portion of filter medium 48 is a swellable material layer 56.
Swellable material layer 56 is attached to filter medium 48 by bonding or other suitable
technique. In the illustrated embodiment, swellable material layer 56 gets progressively
30  thicker from each of its endpoints 58, 60 to its midpoint 62. The thickness of swellable
material layer 56 may transition linearly or non-linearly between midpoint 62 and endpoints
58, 60. Preferably, the thickness of the swellable material layer 56 is optimized based upon
the diameter of sand control screen assembly 40 and the diameter of wellbore 64 such that

upon expansion, as explained in greater detail below, substantially uniform contact between

g



sand control screen assenbly 40 in its operating configuration. In«
the illustrated enbodi nent, swellable material |ayer 56 has cone in
contact wwh2ar/0asss vating fluid, such as a hydrocar borpcirtuseadoosddsier
or gas, which has caused swel | able material layer 56 to radially

CRpaM ot steDAIE ot daver S o e Rt G5 WG PR {sirthet ot ithve 6 i

t he radla&he@&pam&h@ mlg&atsminlbaalhﬁnmwanabw mbRYEY 1ab& JRsireand&eshot bier
medi um 48 to cone into contact g’th the surface of the well bore 64.

I'n thi s desmedpiis:circymfeasneg of saad sonte) sfreeip apepbludd & seraphaonsting 120
regi on Qe %r\é&%}ffltle}ﬁ.lé(ﬁ%% lgﬁ,)épeq«orééxlﬁ,@ga wel | bore 64. The use of this

configuration is beneficial, for exa if afilter cake has
pr evboud®0s3] Befreringondditivealsundva tefighe £ eﬂtﬁmmﬁtdeplntedtamws tsersiopalandy of f

\chlal f:olr;g enginc Mﬁ%ﬁ%@%m %Wr tA"bah{e?{gr é’géf ?dn eﬁ?%%dﬁ Olfg\(l)vzé]eﬁ%vﬁ !ﬂsﬁ?{g}

benefit embodintet] sxb@ll&benﬁaml 1@@1‘156" s come e torams ezntblan a&mfmg flexdpiueﬁ aat

invention i.s that _i ition t rovidin

e e Schetrbot il Are br 80t S e 8l e DE okl Rie © Tadially
assenbl ie@san@fintb Rentidt SaIhe Mﬂfaeélbif tﬁél w@lll&ﬁe B4,0MHi €1 5 the MPistrate® emBEHREAON
to prevent formation col |l apse. ed with convention expandabl e

met 4P s anthe formeation dege- s'@raéléﬁ@nagled@@u@@@w%%ﬁlwﬂ@wé ngaierep! daysr 6 Ihas
screen 2aRedBikemePlim! AL PERSER0 LRI WIRANKP kA cH & itHEPHOMRL: 84’”3@@1&
with the formation as greater radial expansion is achievable and the
swel | ablembagiment, ghter dapmegs bypptepiosidps ¢ siand effghgiombetween fillration iayer 54
able to r, gLt d

pl e AP Dot 5, PO AR bRy 1 RuBbE 5 e e s
i nventi cprevp:xuekylfdmdde:mvthe surédse of t}ﬁﬁ"ﬁmmmn,ahm m@@&nqbsff vaitl ﬁ&eﬂﬂd@aa@fe to
col | apse..su rt wel | bor e se skil.l ed e art |
Fecdght FuTHRBfver S g TGt B e MR CRRR beinE i ReotBimagishive Pident i on
can be W]Thzﬁﬁlthfeﬂbelﬁ:ﬁl)@"ré\h@dm By thdTRdr@n&ME8! k&bed BQUABIGPSCHe! Fresent
design features of the base pipe, the swellable material |ayer and

the filiweniregisdhit ip@adgpn o pravisig & oAt iquSamatign Huidsde antepnternal tlow
contact pAg, feelah@RbArdTBLRE %sehmi@sr oﬁﬁlevysr&sianﬁﬂwaﬁmnomd gio%id%%w&{ kg

fluid for causing swelling of swellable material |ayer

exanpl e forpiadon ot provemt ﬁzjmﬁﬂlfm epliansp- Lrameneryl Wit penvsetinn dxpandablevedtal sakn
a0 ol fIRh EREEC D, TERETAL kb, B SpRL TohEH, dfich oS il il rkp
del ayi ngx‘e‘shtmrsmvidengnmﬁveslmmntabl\Elthmheerfmaiahbmyear gisfies ughalaskpansion is

absortln | ayi even i ng_or_.nenbr . [ 1in
ooy a0 0 SHEOA B P e Rl BB e D o
act i vat corgfodoh to d nmymhﬁmaelﬁmlreafeed tth raoptgﬁ:nteﬂﬁm‘f.\ﬁh‘lenfaﬁoxﬁwﬁé kadl &ntrol

material |ayer af g[; sand control scre n assegéo y. 40 is installed
in the WP 2siemblissnhe Bresept B‘r"ﬁ%mwov‘fiﬁ SLICER 9204t g0 Peiuand 3090 nseor

pr ogyceﬂaowbpcémﬁs&ﬁp 894& te RENERE TREWBIAIRA i YRE Ql'i”%ﬂl] '}Qco'gEf'ze that the
wel | bore. Thus, It | be appreciated that any nethod e use

f or cauWIHQS%mmﬁngm@rdeévw theb Presenit iavendion | capebe Sptinized aﬂod ac particalhr
screen iny

0047 CRr T Ak it B BRE ot Rothd€ P lHe Malerhif i befiole gEHal Ber
mat er i aﬁrsitbhﬁltelsmmﬂllmMen 10 contacted by an activati on fluid, such

as an i For ex r|a nay_be a

pol yner tﬁﬁ%&v\(}e S jigé %f bj‘% ﬂ%eél g’ S%I% %FWEIP% L"P’f’r )élté igth

by 20 aepprmiatmnfrétmg(ﬂmmﬁﬁ catsingvalling of h@elmteaﬁatadlalll@eﬁwa}'ﬁi ex!nﬂpl@ne
erial 1s . a rial that swells upo

nmbodi th
o e et PR maCeiteal? T fins 18 o sk and dhafrobasresh Sepo 4

tgf}tst tTEQ hydnar af Benwes, absaichedsd Bivelldblie il ake 588ekibly flfle a
a e
mechanism for delaying the swelling of swellable material layer 56 such as an absorption



15 volune of the swellable material increases creating a radial
expansi on of the swellable material when positioned around a base
pi pe whi chwoaowassSiiase pipe 42 and filter nedia 48 to RET/US2009/054957
eccentrically p05| tioned within wellbore 64. Preferably, the

?remg: laagél%la%m% Itp ?elt‘ ﬁmn}gor rr%\ﬁ & H%!éljgn ‘Jf tﬁ%g%ﬂgpglﬁ ‘ﬁ%f e%‘ﬁ%%?{om BOS%F Phe

casing W&kl in a cased vveI I bore The swel | abl e material accordingly

20 provides the ene n filter. 48| ont ct w

ZoeCt o Wiy POSERET it 3Rt R o ] el Bftmieh 5 Sl Gp slable
el asti ¢ np@dARIVEr 56 kedt sasd E&@M EdtEdaedssenfHly 46 ﬂﬁm@t‘dﬂ&ﬂhﬁﬂ@ wenatzwﬁother
rubber, ethyl ene propyl ene nononer rubber, ethylene propyl ene diene

monofrer alem#iie, e ASHVEtRE Wuid mayche arodusedbised thenyrgHoge rframedhe formation

acryl onig ruﬁpgr r r

i sopr ene&?wﬁ@u@%éq*egrﬂ gﬁgr ene t ﬁb‘%grlyelaﬂ%&%gt éde}hgnor b}c]){réﬁlgﬁ xHBﬁ)_ﬁer gsed {95

ot her smﬂsnmvwﬂnm@ swellablesvasbtial layer o fend wntﬂol mn@bntayseaibd;ptt(mnll@éplﬂé

hydr ocar b{mﬁ sonct Og.tlhe ) I IabI e materials expand. In one

enbodi mENt,— the Fupber "swel | abl e material s may al so have ot her

mat er i al[ﬂIMd] Ssellabbe miaterial layél' Seshanhabtromi ofioUr andérd Gh@WAI$ thab 5641l dBen

f| b of cel ose. .Addit options may be rubber .i n_nechani cal
r e CWt?%e‘Jng JiatYation |dﬁ¥$d%‘° h 8% Pk JIOTBARE G Sfc PRBRTIE dlvidc FYT exAmnls, | the

et hyI ac @taddrl Hay YeltepolpBePOhy SRR hbla, ﬁEle exRand 1hR1aP‘ﬁEé apdn XHUR/QH(B.[') an
[ 0049] In another enbodinent, the swellable material is a materi

t hat smé?tn@tlalpélﬁldc@ﬁft stapulgles fheymateral tp pxpands kaene embpalinens) Ihalwellable
et er i aly KR R @atdfdl Hat %W@lhé %h%o%&t%fanﬁ%rﬁbﬁtﬁ Ve8] ﬁ%%hﬁ?bshgxr
D] t"’r e swel’l"abl e

el astoner or water-swellable rubber. Mre speci
mat er i aks papilby agasat Bre lsm@cpqadmnes aYsdrtedriotei the pw‘cgl'a’r:ée matenal such that the

b f,
wat &7 - SUBHR D H-ABHE heri S RALITT i BBl BobalsiBy et e suetahle
i N accomnchamabwint Ibbsﬁheecp&rem baselmat;uhmh ceades basepippidr £d fllteomtda 48 to

variety. of hydraophilic ically nodified
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acryl am de, 2-acryl am do-2-nethyl propane sulfonic acid,

N, N- di mEPRpIRtRSY 91 e easing, wal jin &y?%seﬁ welprre. (Theeswisiiahlei moteritlydccordingly
met bacr piAlRs th%féhé’ljgy fo ffsithn ﬂ‘lt'éf ﬂiealank mwc%%ﬁ hﬁ' forfRiaRC vl at e

chl ori de, dinethylam nop ro&b met hacryl am de acrylam de and
hydr oxyﬂl%?] S%m? 9>r@mpéﬂry pocikble matprals mcyldgfelabfgcdpcdnhqb; sugh hsyEPﬂDM fubled,

hydr ophj t he

ugef ulo |k eg%c%g{ragfaéﬁ%?avﬁf@ hlﬁitjiegsaﬁ)r(]lvenﬁo ﬁgnePI%r %‘%g%| a € ﬁf'é%?%’py cne
hydr ophdishe mOhylanmbbﬂedthhlﬁde: oplyl héctaterorbbor msdmgm:xadacrﬁMtrﬁé Builfditne
limted al k nmet hacr S k acr m des

and al kﬁtb% %Lm% lrey %Sv&%lg B’be{ hels%r?(nfy ’?I(E:’t%i taiﬁg ’%/?BV }/‘&@F’éb@lﬁ
4 t25 abpuyn&aomarebd}memmmeawlabw mEkiuld aveIDinicunmétyith ARG §a{+§5n‘e
brom de, I(ﬁ | .di rret U@E %q ['ret hacryl ate chl ori de and

15 di rre?%@ﬁ e pasgrials) apk  (nneaimpbodineend thy rubber oF
radi cal geRaxBatié ﬁlaieﬁm@ uﬁayélalsoonaa/b%mer gﬁteﬁ@fs@s@ol%f[}f?ﬁgﬂnn%bﬁ%@a[ mixture

di met hyl amoni um proPéﬁmet hacryl am de brom de anmoni um
propy| misereaithy pen el of icglulased Aldfijional options may be rubber in mechanical

nave. £ G SEouts §opRrATERPASE maR Ret PALER. Jo5kBAC Ao fiscke dirbh

ar e30.lself>Q1}'mBmt}aid:eﬁqmddlm&)nmt‘mthbﬂl present inventi on can be prepared

by poly e.or re o he de crlbed phI|IC nmononer s
ot h POy o B e Bl SR A RIGH A e 1 9o B v coniac
hydr ophiwith evareen divehisScasd, ke PadiMbRThAétal Qi’ayﬂﬁacﬁrzit@rﬂsvﬁe@lﬁblg%oﬁﬂ{& Qﬁdﬂeaq a n

vari ous %/ Hf‘& re known to tho ebskl led in the art, such
water-swella astomer or water-swellable rubber. More specifically, the swelIab]e

material may be a water-swellable hydrophobic polymer or water-swellable hydrophobic
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25reference for all purposes. [0052] Suitable polyners may have
estimated nol ecul ar weights in the range of from about 100,000 to
about 10, 08020002358 preferably in the range of from alRsNUS286/00087 t 0
about 3, 000,000 and may have nole ratios of the hydrophilic

he.r angerdii A elXARAD AGRER TP Db B8 Corl Bo LI oy

pol yner ssdfsldh abcordanee wih derpresem intentibe cpr Esgaparédfran taivariety o hydtephilic

hydr ophobi cal | y di.fi .pal ymer.: r gphobi cal | difjed .

Wt er s s ot miioe SR o By RS Roinert o Eaaimbles ft particulady
ther eof suibdld hgdtbgtiliy rietohal evhivhdeapbebitlizbd Yndldd, fHue hrd Qloy MRkifed to,
include, but are not Iimted to, hydrophobically nodified . .
pol yai meemiamids, RorarHomidept-matiyl peapane BN AEB ﬁéﬂﬂyn%:dawlémlde, vinyl

pol yacr ?bgﬁﬁ'ﬁd{i)‘ﬁe angmdib e @D Oxlﬂ.l:ﬁgtjzr@éte, {1t thekOP M@TF%lgtgﬁzioniRrsneﬂlyl

di net hyfam noet’hyl nethaerylate and vinyl pyrollidone.

anot her megsmfate  t ¢hdorgdge| |¢me&yhanm@nylmﬁ§acmam1dsa| tmetbaoyytemideuc bndis
pol yacryl am r i fied crosslinked poly(nmeth)acrylate that has
the ten g%%%?hﬁgfr?}r%%ét 5 water fromsalt water through osnosis

wher ei n [8e50p A ¥driewsoffhydropasbicallyanadifiédly daphiliccinos@idrs adn 415 bd itlized to

f or ti(%n wajer, . to an aé&a. of high salt concentration, the salt.

pol Jer 20Uk (S Polymaessy USHEN i BPOTGRRRD i, Tish EIVERHAZY £ aBatigilihie ehitabie
pol yner hamdphdbeeay Qstibd hyllophilis  mbitherd lthcie, Wat Gfe WOl §6dHe Stol Qlkyi
pass theret%rou h but prevents the passage of dissolved salts

t her et hegrlgees, albyl optuprylatess slksl asmstatidrsnng alkyemathasrylamides nulesein dhe

may be i leyi t V. i Emis

t her et h?g‘ﬁgﬁﬁ%% l%age ?ﬁ){eﬂ %ﬁggit?fg%tt icn t eﬁés}ﬁmsé%mldgﬂéﬁtgiler I a%ﬁ?%ﬁ%%
exanpl e methzerylaie | Ureide, rbltydr digicthyiaynrmeniencthyometheryiate lehtoride and alkyl
suffLci . . n her.et hr.ough
put "Sut P EBonish R YR hARAR2 SRR he HRA SER, bR Bl 601 o
t her et habug22 chxbon excamping, alkyi elirseteylhmbioceiumapepylalethaey ldrdde banfids, alkyl

size of ,le 15 than 1 _mm 056] Eyen though fjgures 2A-2B have

dept ct RN HRnpE Ry ePPyrePaolnil DhERHT oond SHEE st st
of the gidpglandieksiasideiodidndheedn tiecallkys gFRen hA&IRAD koud @ 1@asbut DD t&bon
medi um 48 being circunferentially exposed for about 120 degrees, it

shoul d B@“ﬁnderstopd by those skilled in the art that other o
ci r sgint egoBi} PAYmersl itIRhle QRSP acBR IR vaitARE p?ersfmq&&ﬁii&? E@M’#&ﬁa@
e, clircunferentia

20 the scope of the present invention. For exanp
filter hedelimesgine oy @n opmaerfigerdestrind hydroghidic eemonersabihiany 8 or

degrees_|] i . . I Lqure sand contr ol
sorcon Bt L B8R G At dohGliue An ARk BREShIND, bR o Rl Ephon
72 t hat resutionoeands retfoumed30Gadegress tidt atcHeoeinric ke sldtied®inothe s@ Wkch as
control ,screen.assenbl.y .70 w arre ' 60 .degrees of filter
e um SRR abue St bleR aF ML RATB TS 8158 1 BEEE Buhropried O
figkse dAlfemsardochimiipisescr een assenbly 80 is depicted as having a
swel | ab erial layer 82 that surrounds. aboyt 180 degrees of the
o v cunt LRSI STbR ok GG HaF ety B TR e i e She o 68 pROR G
180 degueksomofo dout €0,00R000uME BreReAVN HEXROBEEE of FoRCHoki QSD,odoit %!Js[ ut
i cker

depicts_swellable material_ |ayer 72 as getting progressivel
fr om eadR0GPOq pndemay bpvi molpsatiosgofitge hydrophitip sioremags) to itheshidsephobicgllyr e

4 depi chRaieg h&@%}ﬁlim%ﬂl&ﬁ) in the range of from about 99.98:0.02 to about 90:10.

30 [00S3] Other polymers useful in accordance with the present invention include

hydrophobically medified polymers, hydrophobicaily modified water-soluble polymers and
hydrophobically medified copolymers thereof.  Particularly suitable hydrophobically
modified polymers include, but are not limited to, hydrophobically modified

polydimethylaminoethyl methacrylale, hydrophobically modified polyacrylamide and
11



30 layer 82 as getting progressively thicker fromeach of it
endpoints 84, 86 to its mdpoint 88. [0057] Referring to figure 5,

t herei n i sWoapioge8ds a cross sectional view of a sand cAQVEH20EOEN
assenbly in its running configuration that enbodies principles of the

pr esent a g S o] SGEeen
assenbl;ll grﬁgl?o %ﬁeé}l é%g g&pﬂ%ytﬁgtﬁ 5%9 |1%g1§18%1r}y1| n gl%aggpéth OV(\ll

94. Baseypildn®2 has a plurality of openings 96 that all ow flui d 12
to pass pe en the exterior _of b pi pe .9 andlnter fl ow path
94. Di séﬁfﬁéﬁe efeﬂ%fb%zga&m péeg%” maief%’f b galt mlml@rr B8im
98 i ncl ydBRBctahide &nﬁoﬂlﬁ@@r(:ﬁﬂﬂﬁﬂ(@@@@]yhﬁé’[ﬁfa&yﬂa@thaﬂ-ﬁ% ﬂl@@énd@ﬁé&etoaattract
relatively course wire nmesh w filtration | ayer 104 di sposed

t her 8betwebasniroraviatigwatey élrra@ghv @WOSFS Maerers fratepdiivs Samdamasinel dow salt
portion r I

St 1 apicShsctiratdE (EPRLHRON dudh, % Bl Shen P VLAt NG e otymer
bondi ng aciosot lemi mnmadﬂe enetrEcing) tinentetfmcet edwéeln the prlytned ardriiedprotrtion

'l abl.g. ¥
ol ur a1 C By e ookl i Rk PR A e A AR o Hoflea

depi ct edaltssheatihatokk. mat er| aI I ayer 106 i ncI udes svvel | abl e materi al
| ayer sectl ons 108, 1 é} 116, l%e Al so,. as
depilft ed? 3 B sopen drmtioabels & P‘&Jﬁé‘?at de o csgriasBridedny

thi cker phdveff RRGhia@ mdAhmdnheRArbGA dut4o ﬂ@@ofo@@fmaﬁﬁtm@melﬁele%tenals

section 116 [00581 In a manner simlar to that described above, sand
control Fee pw1%§w19b19 enatesial HAY BavereaTe sige that seafficiantis small & pravent

layer Sgﬁ 'p9§§§ 31918 thelg'éﬁﬁd ﬂﬁ-?ethr&%‘ﬁ bl.;]tlﬁrfﬁ(;ié‘lﬁ}y %Jgé% tolglﬁod/ ﬂla&irbghlrbo% fluid

unexpande i guration. Upon contact act 1 vat

such as paaduytabroﬂnauetimmugfnl Uiod emamplet the swellabésmatehadniehaicr, paasizk ableas
mat qé al agder sections 108, 110, 15 112, 114, 116, 118, 120, 122

r adi Jih ded such that the outer surface of swellable material
| ayer s ¢0ﬂ56]) ESerﬂ.ﬂBugl‘ﬂ. figured 22,2H hdve deblitedlsbibliable Qnatdral 188€ 56 Re sUPRRMs

portion ter |un198 spl ages radial | war d eferably
Pont act 2ol ifredo e unuaRe AR kiRt ssrternsemtt 30 sad ilgramediund
cont r ol 48GeREtirdes fRdiMI1P Bxplksddfos WBht aDb AefrBésC it sBbulll B¥ %hde‘i@t%d Bf'ﬁlose
108, 110, 112, 114, 116, 118, 120, 122 allows for nore of the I'ter

medi um Skillpdinghe @ ok eterproppissenialenisnitions pre aawsitle o arg ﬁ@sgﬂarﬁé within
bet wgen ywBi@pé aF tﬂeapﬁ%gens ffch@otS i:QISexaH;@e clb@mfeldial Akb mé&ﬁm xpBsure

122 allow for control lines or other conduits that carry d
signal s frogabb@weenoﬁmpb §0 degregscte abputt HE deigrees ts&%@aﬂmnﬁm@r,aashmi SEER G

with Sa([gigsl%@ts coﬁﬁ&es%&eﬁ‘mmﬂ 709 9 dF%)Etgﬁ Qgﬂév%gdaesv&g{ﬁ %%1?}-\'5 ayef 72

t hat sl of “other routing paths cou
enbodi mént suroduntlé ebsnEDO albgreesrmﬂ the |caburhﬁpeace ofsmd ichetol efeeh RsseaBBNT7(

slots includin t t mt 25 described in Unite
Stat o RiA REiRgATBE 0 ERErt! s PR RO S Gao5Hs B qmolig prampie o
her eby bagaeqpmatigde by sief esRdt Scrbar a@bmb@mmﬁmlcteho%ﬂdw@e& %%gme
to figure 6, therein is depicted a cross sectional view of san

cont r ol maeriak laysis&e ﬁlﬁﬂtwﬁﬁu@ﬁ abpyin 0 desesaral ghe sirpwmfereneg of midcmol
princi pk@serfssdnktity BO ﬁ%tﬁrhtcoh@éiﬁnﬂ&hg%@ﬂ%réé oFENer gbdi d%%g%&?ﬁ{)}(ﬁ?s 3%

Sand control screen assenb ﬁ I'ncl udes_ base pi pe
def i nesadditiomifigritad deniely spatiabla swteriBhligerThes adtnghprogwesyivaly dhickey fmin

openi ngs, 43 if dhd 19@(?40'7@{0693 %Hﬁrﬁgr ?ﬂée'v@ge, ﬁELﬁ'E '4%p1%% “%ilaﬁg lsneat

132 that all ows ass tween
30 layer 82 as getting progresswely thicker from each of it endpoints 84, 86 to its midpoint 88.

[0057] Referring to figure 5, therein is depicted a cross sectional view of a sand control
screen assembly in its running configuration that embodies principles of the present invention
and is generally designated 90. Sand control screen assembly 90 includes base pipe 92 that

defines an internal flow path 94. Base pipe 92 has a plurality of openings 96 that allow fluid
12



exterior of base pipe 132 and internal flow path 134. Base pipe 132
al so has a non perforated circunferential section or blank pipe
section 14902003H§2d around perforated section 138 of BEAHES2(19{98493B2
is afilter nmedium 142. Filter rredi um 142 includes outer and inner

drai nag As@%%\%er}ﬁé’exgeﬂi@r 81"1% % ‘ﬁJ[e 1) We)ebnﬁ‘r‘naw s Iqéc?

W|tha PEF ation ayer edt ere are ve?y
fine m:qn[pe %saﬁltmcﬂmn@ﬁn filtst aneltiupi Peingleddsicuter axkDinofr dmﬁ@enam 82

is as nmat e Iaer 150. ter l aye

et ached?? 8 B Rl 5O whe sty i «ioNatye A6 RS etbetveren
the ill thshh]@hea-ﬁtwmoﬂmimm Pswwﬁbhﬁmramdﬁdpmﬁ@mf&illtet m)éeﬂélzﬂms%b&llable
progressivel y thicker from eac i t.endpoi nt to its

m dpdi mmaie\;@}/l E& S"}‘F”a £ 10%r1s Baclhﬁfifo gléﬁ‘g@qd[}@a%bb\b@ndmg
sand CoR bler SGEBRMe Im BSUbsartdiemBONRIA Swidblt RUEHLARGE 106
material layer 150 in its unexpanded conflguraflon Upon cont-act wi't h

t he act icireurigrentiplly segmenieth inde aalumglny ot longigrdifdllyicatendingmblemnasr sections.
d b ad
cxpandodSofRH e te bl AEBE S Bles s MBI AT B teflonk 108, 1196
and fil &2, hedilien 18212, sipBac%lso, raacﬂiepibie;i the waellabde chapiial Ryabdeytions get
ts the surf f th 158, 1] Ref
o 1 guprwenis i i Bom i TR o Sefot El4 il foonittiof Ui hechonan
cont r ol l[m}ssp%m? &&ﬁﬂe‘l‘tﬁmﬂarﬁo itha desaﬁbedlgacﬁr@,nsfahﬂlébﬁtdlQ&e.&rlhﬁdsglﬁ %1§%én
rinci es 0O i NV 1 on nera esl ghat e
Door saravaie P SRt maaf e Beeon RS 18505 n1 ¥ 8ot athdes
def i nes g hﬁéx%ﬁtﬁh EbrmpuRabh 16hon Bam@icPiwith 182 Rasatin Phithalshdy o8 a

openings 166 in a perforated circunferential section 168 t at  al [ ows
fluidt bycya@%bweﬂwéaﬁ W ag dearibed hereing swellableymatedal layey smttoas Aas, Flidpw

pat h5 16445 Blgﬁte 1P5 PR181630 af fzoralaﬁlﬁsaex%l%eﬁ)%ﬁ dlp bk 9 GLLC #{{H sg;gl&bsf%n

sectl on or plpe sectlon spose around per
168 20 ofutdyablaverispeions 208,518, T12l 1 b, liedilm 20722 Bid tfrlenlpp'ﬁ%d)bttmnb'f?ﬁlter

0 et S LATST PRASBR  h5 B  vi
t her ebetvelliore h24.i Uge of sard adritiobhefedni aenitis DO Wit SivEllONEMaRF AU BEHBKs
2,82, 50 350303,y RUETRLEE, S5 i S Sl by
or 90 hefo Sviictbh e AMNMNGHE gapsbotenirhdretsll 146LoRFRABRITERL 1158k | @kl e
118, 120, 122 allow for control lines or other conduits that carry data, signals, power, optics,
fluids or the like to be running association with sand control screen assembly 90. It should be
noted, however, that slots or other routing paths could be formed in the other embodiments of
the swellable material layer described herein, such slots including, but not limited to, those
25  described in United States Application Publication Number US 2007-0012436 Al, which is
hereby incorporated by reference for all purposes.
[0059] Referring to figure 6, therein is depicted a cross sectional view of a sand control
screen assembly in its running configuration that embodies principles of the present invention
and is generally designated 130. Sand control screen assembly 130 includes base pipe 132
30  that defines an internal flow path 134. Base pipe 132 has a plurality of openings 136 in a
perforated circumferential section 138 of base pipe 132 that allows fluid to pass between the
exterior of base pipe 132 and internal flow path 134. Base pipe 132 also has a non perforated
circumferential section or blank pipe section 140. Disposed around perforated section 138 of

base pipe 132 is a filter medium 142. Filter medium 142 includes outer and inner drainage

13



25 material |ayer 180 gets progressively thicker fromeach of it
endpoints 182, 184 to its mdpoint 186. In the illustrated

enbodi nentWO20/R35% e materi al | ayer 180 al so i ncl udes PGHEIS2608/084957
mat eri al Iayer sections 188, 190 that are di sposed between base pipe

162 and filt 172 manner .si me.lar. to th .

doscr i bueayie T bR opvag Fairne SESEROF e dOhlBhon vkt P timmnsre
with Smﬂ{dr@E{v%eﬂhhﬁﬁg akeldthyBfint8ksh NPodittonsth eponﬁmeleﬂk pipaéctivh 340 Sfbase
Upon contact _with t activation fbw d, hydr.ocar bon fl uid
or wat etPlP&s aé%érf*‘}”&]éfg’l%’él?‘@’ﬂ% layer,d pp-o Sslt %eateeﬁa]ra 0 fgpftached to base

radi al | angeebnau@brtdi@ér shfth1O WeRkiqed " froge lﬂﬁsueteelekﬁehﬁmﬁets%naﬁdle

| ayer . 1 and ilter medium 172 displaces radially toward and
pr ef &r abajerigbiayaetl§0 tasts poereasivelothickes fimeeapibob iverdpoimie 1332154 to ithe
illust r%%g) gnlagdi ment, contact between filter medium 14 172 and
wel | bor e s enhanced t hrough the use of swellable materi al Iayer
sect i ong00b8BIn dﬁﬁnndnatrmﬂadm tiat gesstibddtabbid, tsand comttblisrekr 2sdembdyr T80 is run
-~ wel l bore 192. I n, other. .enbodi hents upport sim/lar _.to svvel abl e

mat er s afopag v duelS FRgRaIEH 0 S Mhtradia ngb Bt dbe coniny

conpl i aRg@ th®adihatGOMiiaCiuch el Waghobdrbdrefluid o i a;aesmd\mwm{venaﬁ@
For exanpl e, such 5 supports cquld be formed fragma non swellab

el adP onaretasial ewraHSO 1%1raé%aé1§ gapandedych that thegutey éWfﬁ}?EtoﬁFWl@bWﬂ@Pmﬂé layer

conbi nat AardBnen
f1 exi bi |1|5?3§ %ﬁﬁm%‘ig‘ﬁg?ﬁb?ﬁﬂ C?Se?drdlr?ggp Ol o éiﬁewl&@hm o e surface of

172 may theeopde 8dlg erg 18pt i mi ze conpliance with the formation face.

0063 i e ecttons..188 19
ol b UL RAHAR 8l:e 5 b B bdliph S4Bk EhAARE it RR0e 4 S baripol
t he | ongértencisseahblylir munmng oénfigaration drat erobodesrpemniphs sﬁﬂhlpyesaxﬁ@nvenﬁon
shoyld be, understoqd.by,t e skilled.in the art, t.hat. se ons ,of
ovollp anRs HOEeBrRLy Sesishacs BP: Bt ot sftebm gy o8tk vhioniss 162
medi um héR deﬂinea auanﬂeﬁhyﬂafv pathnf64g uBast ipes] 62niek wdilnglitybuftopasihgd 166 med
to, circu ntial gmtlgtendln tgctlons lurality of circular or

other s REMUEed SEE ssehanotos; the a&ﬁ&éﬂﬂldat%&aﬁ%%w%hﬁam@wrmfm
the |ikgipeldsd %@4]nté?ﬁéleﬂ6¢vn?atholé4 guBﬁ‘seSplth%Le'z{‘so' fadepPingh ﬁerfbra?é&je

el evati on view of a sand con screen assenb inits runni
conf i gurekgundprentiglly ssefmdirddankrmiproseptiens1 9k I‘thm@s argumt pirforged mnomh@s

ne ' I
i mcPided: gk pBES BB B FRa G Tn, 1RE At 17 APLOSSRT ol i arainage
pl ur al i tayensfl74pEifi ﬁhgtshthatrelathdwc@ursn wire (mqshsaethbaeﬁlmem labrer E38t disposed

appr oxi ARTPyY T R AR B el Mok B0 RGP OB o180 e 1ot v
is a fipiperl 6@@& u\mﬂMBﬁc mﬂeﬂiﬁldayeﬁﬁﬂ(b uBwiiBthld mﬁﬂeﬂﬁlelsye@lme fis Qc&dhdd%&fase
dr ai nage, |

rs that have a relative . .cour
1t ar Pk 2,3 oliop R St mufb R Giah o A FErSemobigenh Auchbin
Posp$ i onmgriar fiysd 1301%3{561&5 §sR@1y2 Hickde grone e@éhr cpnf &1 Bﬁﬁsalszs SRk tgfﬁltsof
t he base, |pe is a swel hab e mater| al Iayer 198. l'abl e materi a

| ayer 19%dR0wt 804 cethe iilusimied paabodpment e lﬁblpt@?fe%dﬂm 189 elegyincludes
bondi NgsQenBlNBdterta? 1841 §RRMR 188C 1YY BMSare g? dsklt H&We%f 2%8 p welshakh ‘?’ ter

material [ayer 194 extends circunferenti y aroun egrees o
t he basele@lwp'e”élt the two ends 200 of sand control screen assenbly

194. GO mat eri,al 198 OVI
i sol at i Bdogicﬁrrpﬁ %%ﬂq%yg%%dggﬂddth § 9% "e‘ﬁ’%‘r‘rgaa?‘ifnﬁféé"ﬁ ngcgg? F‘?}S gfls run
swebo abﬂ@wﬂﬁteewithlswélagbw mii8Balvilyee hSOhmﬁﬁﬁn@Wdedbbﬁigﬁitﬁ‘)hl &ﬁpdnaz\()ﬁfact
198 and er abl er .medi contact with the formation.
30[ 0065]‘%593&41"%’%%‘ Sy & "eﬁjyrgf 6%’?13"%‘ ol WHPLSAFsytbed derem, syyelabin
vi ew of matefiainey< Q80 [sHhdigly &6an@&dSatthMt 1hB olfeS sdrf88 bﬂene@l%lE G-l 198
t hat enbodies princjiples of the present invention and
180 and filter medium 172 displaces radially toward and preferably contacts the surface of
the open hole wellbore 192. In the illustrated embodiment, contact between filter medium
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general |y designated 202. Sand control screen assenbly 202 includes a
base pipe that defines an internal flow path and a plurality of

openi ngs twarowlopds f | uid to pass between the exteri or PEl/USRE@IONSE

pi pe and the internal flow path. Exposed around approxinmately a 90

deg_r ee ég%, aﬁq:%tfﬁq £ ﬁ%ﬁsl eﬁ'n!hilgcgﬁl nclﬁ%ﬂfhe tugéz“ Ib%?e?la@ Ql?atérfal 2aryer segg%ns 188,

medi um nmedi um des ‘outer and i nner
| ayers ﬂﬂ&ﬂlahadmllasmﬁlfﬂter mediomuir78 eowdrd eveliberh 192.t In cdhdr iehibbditrients, dupy@t

di sposed. t. erebet a relati y h. Positioned
o SRR diNsltHae STl dmae SEPbsFLy i P Slneitobe e nmadd
pi pe i S camplirRict BPihe coRtEtelech dWer m3@iGm mednkia&&u@or'é 1Rt 7ok @kmﬁ;ﬁé’ &ch
206 iis attached to the base pipe, to filter nmedium 204 or both f/

1C Or

bond? ng SeproBE Kewld hgi fprpadelrera @hipngivesllablg elastomer matesial, aswasheblp nectal
t
mat eri alof ﬁié?ﬂl ZBrelif}C I:Mﬁi%g%ﬁnp bihade ﬂl%’tel‘?z{]egﬁéa\g%r%giﬁ%%@ hﬁl? g%? @g)ﬂbﬂlty

Ci rcum‘erentla |’y around degrees o
conf i gupad pupport smBli¢rah¢dumd iar erleMsa,yfélter 20€iupr b2 wep bt designbd anoptimize

conpl et %!)ﬁ’l géjgvﬂfl%ébfﬁﬁrﬂtﬁp%%%t ions of filter nedium 204 upon

activat ronr érial | ayer 206 which places 10 swel | abl e
mat er i aI[O(IGa}/EVGanhGu@ﬂ sw¢ltableamhabliyl layer tsecrtloﬁeds&m%ﬁﬁ‘ dJviel 161618 tnddrialldyBr

t he hlS onf i atiop, the ackers or other
seaII{) ngqg(izbl geeln e@%ﬁdﬁﬁc?ﬁt%ﬁg% 'c“hthBHE“%'i" 8"‘%‘58’6 of SARd spnteok sereen
assenbl hasmBR216URHt sh6ult adusassobd ey itngsB aki@ed il HR6HY thﬁiesfeetﬁadsrb@ Llable
figure 10, therein is deglctedam de el evation view of 5

cont r ol mgésridbmayseeplarsd Petwees bawenhipp gl62 0w fligramedinm h’é?c ue lab‘tmhem of
princi pf, g%atﬁ)ﬁ"f’mgfuﬁﬁl Nbut! f3Y ﬁ@]’ltbd) g)i %ﬁcv.ﬁ@lférehes a&ﬁéﬂ%&dgysegt?o nﬁiura(fllty

210. San ontrol screén asse asepip
def i nes o¢irdular er ether shapad sgatons,armrfarapﬂduheﬁt,l atqnssﬁross pemnmgsd thhiike.al | ow

fI u t t he i.nternal

ol on TIUBAERSAEIIE RebidS, BKICA s Aeoin & 28c BBV i B Y sl on B St
s ect i on agsbmblyan baamnmgp:@nﬁgurandm thztt@mbmi:ds princ2dles offthd preseniBFention2hd is
i ncl udes ou er, and | ayers have, a rel at.ive course
i e g T SRR et S atp R althetnios ot drdnee
rel ati veh jhidrhal@lomesdih alDS plutatinest @éﬂﬂ@thﬁﬂ'@loﬁ%ﬂ i ﬂﬂ;s B O ebEBE %S?tenor
Ci rcum‘eﬁ%ntlal sectlon Qf the base pipe is a swellable materi al

| ayer 2%4thepse pis) @dnthe dptempl ﬂ%waﬂlzl xpased proxpsh agroyimately oYk degrere
or | t EikcuEEHHI 2dctioR)6r RNk ipgis QEH&fmécHhﬁlai%e I?:’ﬂa'dﬂﬁ‘x?l ﬂud%-s
ura

illustrated, swellable material '|ayer 214 is forne romap
of | ongP‘@tB'dWa‘Fm%r dsaigeaenipess hathyvsrisrelatige couse Wirs mesh fwithur ﬁhnat)on layer

formati nf,eren of san
or ot agp LU A0 U PoRTKOR. SLASHISSERRE R Lsand o
bet wee ndwmmwr&ﬁmi saptian 21 thedhsespipt isabbwellableanatatial laye 1 92 14we B R

I (T Ty N N -
conkACt suifabla tedhmiduer nas ilbntratdOSwllaRe fredterial Jafep 104 Gttedds irodni¥ereRiidlly S
depi ct ez(ajrof’i‘ndS ééé)edegll'egs\,/ gtt t'hg Bast Iplep\{cv a(t) Ihe%wg %Qéjs 2%8 rg)tf gegnld contro] screen assembly 194,
In this configuration, swellable material layer 198 provides isolation completely around filter
medium 196 upon activation of swellable mﬁterial layer 198 which places swellable material
layer 198 and preferably filter medium 196 in contact with the formation.

30 [0065] Referring to figure 9, therein is depicted a side elevation view of a sand control screen
assembly in its running configuration that embodies principles of the present invention and is
generally designated 202. Sand control screen assembly 202 includes a base pipe that defines
an internal flow path and a plurality of openings that allow fluid to pass between the exterior

of the base pipe and the internal flow path. Exposed around approximately a 90 degree
15



30 screen assenbly in its running configuration that enbodies
principles of the present invention and is generally designated 217.
Sand cont rob 28mre#ds assenbl y 217 incl udes a base pi pe tHGarvdeRionds? an
internal flow path and a plurality of openings that all ow fI uid to

Dt ., EXBOER ISR OB b P & A B0RGUGPeA e AE h 2 s

sect i onoffer kPinRaS@aih@Elal&s that hhieed rolRiVE €Burdd 3me E’hésh Qﬁt}f@ ﬁlti:!ilﬁbﬁ 1er
i ncl udes outer and inner drainage |ayers that have a rel ati ve course

wi re nmedispoied ihaseteiwaen deyiog 4 rglpiyelyifisp el PRutiensd v thawamainiag 270
! R
relati Vﬂ!a%r ol bl?cl%nﬁﬁ%ﬁual sQ&ffoh' Ee baseﬁ%@q‘s : E%elﬁa%%?t{e@%llé}%ﬁ’ 2?@? Iégﬁllable

ci rcunf er section Ipe 1s a swe
| ayef 2 huteriBlvilybailoeis miteahedl 4 tHedbpes pipd.Foifdtenntedisine?04 or Hdth bgbonding um

218 by b ndi n t her a

swel | abf’ eﬁﬁ?‘%]f’{%at?&ﬁ% r%?lgu%%??egi ‘%egsg% llq#%ﬂﬁ%&aygﬁhgéj h@?"iﬁ blgqlitn ot
ass ]tcanbl Yadll 208 ﬁ?zlft a@eﬂdabmmmfhehuaﬂgl aroamf 36U ;?gneam of liRe bhdes pipe. In ﬂus
confi gur ui rom re ci.r.cunf er.ence

can nor éo‘étlé\%'fqtﬁ?nbéwg]%ﬁ?d@%tﬂna 6R‘3%‘F]?51 Kglafier cop e‘FEYgEﬁan‘L tiple
ther ei ngéctiofedf fk@dné¥ieh 264 le@fi/ adivation beywdliable inddtérial I Eeﬁfeﬁ Q%ﬁrhfcﬁﬁﬂldc@i‘
of a sand control screen assenbly in_jts ruynni ng conf |9urat|on t hat

embdfli eswaltrbls maferig) L 6P0 ﬁ%prﬁﬁé%bbhﬁltﬁrﬁ%‘mm 8f* aneprfast yith éheaformyation.

desi gna
Cont Poi 15 SieEhnigath (ROLCS AEIELE GRASERINE deellel BEOUMIRAG: 3R Sng pr

restri ctuore swdcourel s@eenasserzblics a‘i)lhmwb@teds@dtor eimip@®d. Sand contr ol
screen gagemhli 220, RELUdES 8, BARe RS 230t hak delines, an it ernal

fl ow pa screen s | on
medi um 2@der 43admbly nﬂx‘sptnﬁmdg asrdignchtiap maomnhmhﬂlmnmpﬁaﬂ Of the @eesent tvention

nonperforated ci c rTfere iLal .secti on of base Filter rredlum
23415 e Ridjisecast ARl SPEGoaBE Pier pecpRlyTig50dudes s piggihe
course Wefifs @Bsxhemﬁﬂbvapath lahd atpluRality 3Y Spenshios RRS 80w hardetegﬁyse&%&a\{h@g
a relatively fine mesh. Positioned around the remaining ree

ci r cunf e¥teney of the basq pipe grd thesidtemab dlovaprthyf Fxppwed camid sipprpaineaiely a 90
secti ongedde kiscuinSdBlidl %Q&tﬁnr@ttﬁ‘é bak 5&3@%@ la 186 meaii bb! Fll{ép%rﬁ:ﬁiu%{ 212

| ayer 236 is attached to base pip 20 filter medi um
bondi nginshudgs preer andiitmgh Fh@lrtaa@hm:rq dLﬂt h3gEEoptiv epusediitsonesh with eoﬁltrauon

sechhon t I cti.on
555 0o lBErdbRefi eleBtitRth bines by fheSRl. ORKORG SERAT Gl
prior t@37@negee m@rcﬁmfurfdltldi sention of atherbase ipicois 2 2velldHlelinghterial layer 214.

R LA R
other suitable technique. As illustrated, swellable material layer 214 is formed from a
plurality of longitudinally segmented sections 216. In this configuration, formation fluids

25  from around the entire circumference of sand control screen assembly 210 may enter the
wellbore at the locations between segmented sections 216 of swellable material layer 214
even after activation of swellable material layer 214 which places swellable material layer
214 and preferably filter medium 212 in contact with the formation.

[0067] Referring to figure 11, therein is depicted a side elevation view of a sand control

30  screen assembly in its running configuration that embodies principles of the present invention
and is generally designated 217. Sand control screen assembly 217 includes a base pipe that
defines an internal flow path and a plurality of openings that allow fluid to pass between the
exterior of the base pipe and the internal flow path. Exposed around approximately a 120

degree circumferential section of the base pipe is a filter medium 218. Filter medium 218
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25 230. Fluid discrimnator section 224 also includes retainer rings
242, 244. Retainer ring 242 has a plurality of outlets 246

ci rcunf er ewni2alovogsispaced t herein designed to provide a HATVS1009/054957
passageway from chanber 240 to flow restrictor section 226. [00701

One fl bl ocki t ed h
or bai | SRRy~ e AR AR R AR T P B e TR or sy e P g E5o
244 and 1%@9 pigpake thotrdbbivesh hevisg 24ﬁata&l)t fine @eshl iFobitiohel drband 18é rediining

undesi red portion of the, producti uids that enter fluid
di scri mifidtdseresctitqupyierontipl spfiong fgﬂw é‘“ ¢ iMPg foacyedable matgha darari HiY-

f1ui d CafoRilh Mshial yel b1PRMGMBIATe AILEHERS 308 Of bmﬁggﬁotgé%uﬁébxe

such that certain of the outlets 246 are bl ocked by cert
menbér s teehgique Akillusiofied, @weléab@@aﬁeh@ layen il Dis disposed ardved etridraoutydl. screen

Thus, I er S

posi t i ong%m%gel lggl ;ﬁ%} n(#ﬂ ? r o%“%gb&o%[@estcgn OP bfrh%é?(gﬂﬂ T‘he erﬁfre
t he bot kircamferanbaoiiae walcllﬁhre Whenom eamlyﬂ:ieqxrc&lmbed)roport lon of water is
present | e.productjon fl i howe ers 248 wl | trict
Pl ow of 008 RERBEREYRE B dher S aRisis o Uy b ot peckaibiin pross
ones of skdiRnOskt hegaﬁd 248troll ek adsb@wlyr 8BStk | hiilhg SRELRRIA that Tmbodies
configured in series with fluid discrimnator section 224 5 such

t hatlOf | @rigcipss of Shes Brepent dusrlien and) iyedwsrally desigpated 82Q.i Sand zmltmhsmeem 0
ent er i ngsdolBW 1mhah&éscarsaﬁ@e$ﬂtfw 5% seE R DES hmd%&;mﬁﬁa%ﬂ 59&10%2524 a

I ncl udes an outer housi ng hat is suitably coupled to oute
housi ng flessregifictor seogion 23 ﬁmchﬁ ﬁhlt%@% sedtion 328, 2&anctmn@1ol BRYCRS) aaganzcasa 220

el 13 IR 0 SRt i IRESLPESS S bt
cont rol @2 iRdudesH dilter anedivpw 34 othhteis @@sédnmbumtapﬂrﬁxmmlpra Ir eegree
o RSB e AT R 820 20 Y R 250 T o
sect i on ad@Guendiriibale Ryavitia BavBD! eclitBst éduedel WRe RAdsHWRIH tahﬁﬁrahb&‘ layer
unrestricted p way t ul scrimnatqr section 224.
such, f Cw e Shee S e JeTrE sty ?nsﬁaﬁslab Fasitiepedaseiidbe rmainnpas0
rzgg e of qtdi6 RIOHNCINAN febtibil s bhiOMID 238NF GRNHRAISERRE LcARRCHY ¥% 2
swellable matcrial layer 236. Swellable material layer 236 is attached to base pipe 230 or
20 filter medium 234 by bonding or other suitable technique,
[0069] Fluid discriminator section 224 is configured in series with sand control screen
section 222 such that fluid must pass through sand control screen section 222 prior to
entering fluid discriminator section 224. Fluid discriminator section 224 includes an outer
housing 238 that defines an annular chamber 240 with a nonperforated section of base pipe
25 230. Fluid discriminator section 224 also includes retainer rings 242, 244. Retainer ring 242
has a plurality of outlets 246 circumferentially spaced therein designed to provide a fluid
passageway from chamber 240 to flow restrictor section 226. |
[0070] One or more flow blocking members 248, depicted as spherical members or balls are
disposed within chamber 240 between retainer rings 242, 244 and cooperate with outlets 246
30 to restrict the flow of any undesired portion of the production fluids that enter fluid
discriminator section 224. For example, in the case of a production fluid containing both oil
and water, the density of members 248 is such that certain of the outlets 246 are blocked by
certain of the members 248 io shut off or choke the flow of water therethrough. Thus, when

the production fluid is mainly oil, members 248 will be positioned relatively distant from

17



15[ 0072] Once the production fluids pass through flow rate controller
254 of flow restrictor section 226, they enter annular chanber 258
and event UMIDI2910628168 t he interior of base pipe 230 vi a RIEH2M905260
whi ch are depicted in the formof slots. Once inside base pipe 230,

the productiqn fluids flow.to, the surface w.thipn the tubhi stri.ng.

[ 0075] Bttt 2. dof piammte & deOnfoi, 35 SR8 240 e ni ey Bberfor

r2 2 gi rTE S waRd ivprbnVRrthOpsdadion PRid, Boweder,afienials 1480t RGKi flogy FaRDRER:
. or exa

npl e, menbers. 248 may haye a single density and be -
desi gneeeys@}tﬁ%%ﬁﬁow&wg@w@wg%wmmPé@fﬂ@u@?ta?‘&ﬁ-suc_h as water or
gas in agyAj koW Reelok QRHOPEICIcORE s BY-idRaVieh N dieRdidalc SeDH 208
designed to block nmultiple types of undesirable fluids such as water

and §as sugh that fvid pustdpass itoaugpdpid: diserimingten sechipn 23f prive teresmtesing flow

i nt ende I a~certai i | ' e

t he sarrges gcrtlogi 5%%0“2%5%5 é’gé‘%ﬂﬁe gﬁgﬁ%rferbés% ﬂlr?ﬂg%%%ﬁ & afegg%)rﬁ%ﬁ% g%? Eﬁ%a{%e
a range soifablli éduplednd odienkiusing38 of floalt disduienineotecisons?2d, r@uértabivg 250

buoyant ip different densities.of productign fluids. [007 Even

Chough feissansniias cfrEer PEEE s BPReHEie Sersdioizst PP 20r) Sepsed
di scri myRdtPEhaiPet 252s af bieilartfioReatedonirblidra sl SToft MAtehiroiler P84 RRNIRES
can be used in association with the sand control screen assenblies of

t he 1Br egpntor imare rivbur, PastreRvars 2Hodet gevide paelative longt aareyo asl erawus
Nuber s PHEN6 38 BE PR ARTE BRI oA E Ry Shftch 26 588 s i b
and US 2608:ti90n4tb82y an theamrestsictagipiatiway shriveghelyid discimipetoasation$24. As
T gl Ay YRR SN P R B8 R i,
types ofthrblghvgand sdmtiot tdrevg aneeelbdin22ns can be used in association with
the 1§an?00(;/8f]brngé mstacgrggtﬂ:ti011 fluids pass through flow rate controller 254 of flow restrictor
section 226, they enter annular chamber 258 and eventually enter the interior of base pipe 230
via openings 260 which are depicted in the form of slots. Once inside base pipe 230, the
production fluids flow to the surface within the tubing string.
[0073] Fluid discriminator section 224 is operable in various flow regimes and with various
20  configurations of flow blocking members 248. For example, members 248 may have a single
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.
25 Instead, the members in each category could have a range of different densities so that the
members are neutrally buoyant in different densities of production fluids.
[0074] Even though figure 12 has described a particular embodiment of a fluid discriminator
section, other types of fluid discriminating mechanisms can be used in association with the
sand control screen assemblies of the present invention, such as those described in United
30  States Patent Number 7,185,706, and United States Application Publication Numbers US
2008-0041580 Al, US 2008-0041581 A1, US 2008-0041588 A1, and US 2008-0041582 A1,
each of which is hereby incorporated by reference for all purposes. Iikewise, even though
figure 12 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
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assenblies of the present invention, such as those described in
United States Patent Nunbers 5,803,179, 6,857,476, 6, 886, 634,

6, 899, 176, W9 2080828558, 7, 096, 945, and 7, 191, 833, and UniRCIAIS00R{084957
Application Publication Nunbers US 2006-0042795 Al, US 2007-0039741

A, US I;Zlgﬁgsl“og‘lgg %fé*éenEMSerﬁ%? §u91?‘é§3g1§9%§/’éscﬁ&ﬂ% Hﬁit@af%fe@%ﬁt@&é@ ers

each of ereby 1 ncor por at reference for a pur poses.
[ 0075] OR0BIARIG,857.476, BB86.43d, 61899, i Eh[7H55.69%7ddP6,94 5 fand 7d 91 833 andTimitede

formatiQn duyi hi ressuy.e i ' I trol
cor con SEE bR PyleTE inpRE LY AR TLAT USRI AL,
as a oneoimy46dbY A IQrUR 20080846230 \v&l, (andt UPi J00M02462 188X 1, b&ich et whike ds
bet ween_base, pi pe 26213) and the og]ﬁer housi ng and preferably within
chanBer hois .“\‘_’P‘E’BW Y refsrenge forpll gPRothodi nents, it rmay be desirabl e

to sel eqﬁd%Fpﬁti&M@maﬁﬁ B Ga68Mle fid BvERIMKDNosE ia Mk £ARLER diflOEh

assenbly of e present ‘invention such as sand control screen
assenbl prasue opasatinng intemeldasersrogtrolsciegn vescwblyciZe dn fuchve @ontarfbiid Joss

devi [ i1d., f h.Ret ' f
sand conpisl SeRieER o h bieus Yl o ANRBE DaRE HESCAR T HG Pirafila
ex ?rrplbe betavesit babe rpgae?,sﬂgéané tl(ermtt;r;iiomigg gm@ g_mﬁyabfggxghﬁarch?hber%%ﬁl%&@:,
Wi ase e and openi.ngs . e sliding.sl eeve.may be

i s gReod PP RS BEmay BF BB W e I S Y Aot &
may prekaidadhitoliradhspeatly ekihe prabdin@htibaseh Rl RenddRirdl §dkian dkienbly
annul ar _regi on between the outer housjing and base pipe 230. The )
sl i di ng28-eBy@ichgybr nzﬁnaa%é'ﬁ%a@ﬂ g caries! devor gy demmlasad imihe fid
openi Ng$ioRBi ﬁet%lgpﬂﬁckx?eﬁ@r 8f gdna%%ﬂtraosgjféeh %beie{ﬁﬁx Si0Mard! iftethal pegyhpeath -

t hough openings 260 is prevented. |In addition, the position o
sl i di ng23d Evrexempleny sliing sledvai(eatipjctyiad) may be epeedbly snaociathd with ibdiengpe

sl egye I 1NG: J T j di | eeve ma € .1
opondt eq vl el Fok "R oo WPl ARy b i St P B g8 v
sui t abl éteredrfiow AN 287 ov\may erdferalsly ibavdeposcdrexkeasilyed badasps 2Hedithintthe
referen il ustrati odi nmen this sgription.is not

|t ended s sk R LU oREDRTE A beck SR S60 Tt B SEie Pl e
and 25 opsbpssitidnowhereih i flow tsdught opeaingsi26diismaiidwedasdre|dosad potikGT
enbodi nents, of .t he invention ill. be a rent. to persons skilled . in
Che_ar t Wi i P BE oreRbetiats PRPRRT FradelionlBe penemeo! the lshema
t hapo t heleaRREAARONEHI@T P SarRBRONBIAGE! BB YIiGHE SedR Ghdyi (& ilONShdMing function.
enbodi ments.,  "What is clained is: ) 1. A sand control screen
assenbl ¥he sidiag sleey sayi b appraicdymashanicallye plegsiealy. tydraglioatly cwrivy ofher
screen asgsiEhnsonprising: a base pipe having at |east one opening

in a sidewall portion thereof; a filter nedi um di sposed
ext eri of0076bWhile thie amstengorf hassheer idessribéd withtrefatenpota illostrative thbodiarats,
g;ogﬁi’ ntg; 8, é]eiﬁér‘ip fon TR I 424 {d 80 SnSQMIYRL Gatkon W t R, Lhe atskeast one
25  combinations of the illustrative embodiments as well as other embodiments of the invention,
will be apparent to persons skilled in the art upon reference to the description. Tt is, therefore,

intendced that the appended claims encompass any such modifications or embodiments.
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a swellable material |ayer disposed exteriorly of a second
circunferential portion of the base pipe, the swellable materi al

| ayer being thicker proximte a m dpoint of the second
circunferential portion of the base pipe than proxi mate an endpoi nt
of the second circunferential portion of the base pipe;

wher ei n, in response to contact wwth an activating fluid, radial
expansio g IIabIe materi al | ayer causes the fllter medi um to
be dlspla 'Y surface of the wellbore. 2. The sand
control screen assenbly as recited in claiml wherein the filter

medi um circunferentially extends around the first and second
circunferentiat poft58é §0r61f01 oeeniRgssEbly prerably positiongble-prgunsa allksmt r ol

screen a wherein the filter medi um

C|rcunfe§%ﬁgpg¥lgﬁggﬁgﬁggggyguggﬁﬁﬁ%ggthe first circunferentia

portion of the bosgepphgyng at least one4>peﬁﬂ1@1nsaambvmdin:torm:ln tegeefen assenbly

as recited in the. f t C|rcgnfer ntﬁﬁg.ﬁortlon .S
B

bet ween about ? ?Bteﬂglﬁ%g&f%ﬁ%e LGSOy alfegy & st circum PPHOIA AP

control %aEaHPe, ARSEMP medAsn mEMiid EnttnicAtAnVilh W ef 1ksh oﬁ&@eMncgsand
circunferential portion is about 120 degrees, . The sand

control screen sw§idipmgteral layssdispesed sxienaypha %mlrdewwumﬁ@em}aﬂ peition
medi um f léﬂl‘{éq{asé:ﬁﬁprthiﬁ%lﬁﬁleln%falﬁ &t%i gagil&ln%%r §idt SEhEeen,

a multiple layer screen creen epac
screen, acmadantunomgelmortzorf dihabapopipa shanpmmtlmawl aateadpoamcﬁ tlersecond
S|ntered W re nes a fluid porous, particul ate resistant

di f f usi of BEREEH %ﬁogtq?%g%ﬁﬁglgarsggwe 7. The sand control screen

assenbly as r gletedt] it FesFdndé fa cbnmﬂla fin &d@ﬁaﬁﬂgeﬂﬁlaab@amb@ﬁsﬁ@ﬂ ofitay er
is circunferentially se nment sand control screen

assenbl y S¥§ lfr\téf‘cm@aah ﬁyeé [CaMSRS t@e\ﬁilfé? @Ffﬁuliﬂﬁé b§ \ﬂzépla%i tawpsgiaesuriage ¢fdher
i's longitygipal |y segnmented.

2. The sand control screen assembly as recited in claim 1 wherein the filter
medium circumferentially extends around the first and second circumferential portions of

the base pipe.
3. The sand control screen assembly as recited in claim 1 wherein the filter
medium circumferentially extends around only the first circumferential portion of the

base pipe.

4. The sand control screen assembly as recited in claim 1 wherein the first

circumferential portion is between about 10 degrees and about 180 degrees.

3. The sand control screen assembly as recited in claim 1 wherein the first

circumferential portion is about 120 degrees.

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

medium further comprises at least one of a single layer mesh screen, a multiple layer
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9. The sand control screen assenbly as recited in claim1 wherein the
swel |l able material |ayer provides fluid isolation to the filter

medi um 10. The sand control screen assenbly as recited in
claiml1l wherein the swellable material |ayer provides fluid isolation
to a plurality of sections of the filter nedium 11. The sand

control screen assenbly as'recited in claim1 wherein the swell able
material layer is helically disposed exteriorly of the base pipe.
12. The a5k s@em Aolireswiaprad sarss milrgpagk sqress; 8 eerami ssteghr Huid ppioner

conpr | Skgg?iéﬁ]ﬁle' r@ﬁét?nt@%&é&rﬁge g%%g?&&% a%%%?&‘%&é-ﬁ?saggrgﬁg% Gistfyd the

filter control scr as recited
i n cl ai mdiffiwhertended Wize acth scadenng fluid is at | east one of a
hydr ocarbon fluid, water and gas. 14. The sand control screen

assenbly as recited in claim1 wherein in response to contact with

the activating fl uirfle sdn@dbfthol @%RANSSEALIYhs tRRPHRILiADI $hévaheld al
| ayer causes the filter nediumto contact the well bore. 15. The sand

control seckele mesdaldpyer dscircuniferentiajly segmzdngadd wherein the swell able
material |ayer is disposed exteriorly of the filter medium

16. The sand control screen assenbly as recited in claim1l wherein

t he swel | abl e 8mat eThabtankaygtiolissreeh spankg aacicaedimtcldio 1t hierbiasie pi pe.
17. The san ontral screen assenhly as recited in claiml wherein
the swel IS&’BH?%’?WP@PPQPWF&V@P@P@“H ¥poudixteriorly of a
nonperforated section of the base pipe. 18. The sand contro

screen assenbly as recited in claim1l wherein the )
9 The sand control screen assembly as recited in claim 1 wherein the

swellable material layer provides fluid isolation to the filter medium.
10.  The sand control screen assembly as recited in claim 1 wherein the
swellable material layer provides fluid isolation to a plurality of sections of the filter

medium.

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

swellable material layer is helically disposed exteriorly of the base pipe.

12.  The sand control screen assembly as recited in claim 1 further comprising

swellable material disposed between the base pipe and the filter medium.

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

activating fluid is at least one of a hydrocarbon fluid, water and gas.
14.  The sand control screen assembly as recited in claim 1 wherein in
response to contact with the activating fluid, radial expansion of the swellable material

layer causes the filter medium to contact the wellbore.

15.  The sand control screen assembly as recited in claim 1 wherein the
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swel |l able material |ayer is disposed exteriorly of a perforated

section of the base pipe. 19. The sand control screen assenbly
as recited in claiml wherein the filter nediumis disposed
exteriorly of a nonperforated section of the base pipe. 20.

The sand control screen assenbly as recited in claim1 wherein the
filter mediumis disposed exteriorly of a perforated section of the
base pi pe. 21. The sand control screen assenbly as recited in
cl ai m 1 vivelehlematraiaklayeyis dispased prtetierhit fahe Plrmedinms “ t he base pi pe
is approximtely 180 degrees. 22. A nethod of installing a
sand control screen assenbly in a wellbore, the nethod conprising:
runni ng the sdnd cdhesald ®otrelexreas assatnbly ds oecited ar ga&in 1 ohatinghe Wi t hi n
t he mellborﬁlﬂthe sagg contr ol icieen haﬁi q a filter medi um di sposed
ext er i or ISyyetgolamareggtlayer 1y disngsed adigqeht ©RMPPEPIPSor ti on of a base

pi pe; contacting a swellable material |ayer disposed exteriorly
of a second circunferential portion of the base pipe with an
activating fldifd, flhe sangedontipl seregnpsseinkly as ageeted bedlaign t whekisrthe

pr oxi mat ] L0 : 2 I A t

Pase pi pe I AR Blor il RREREH SRR R ERE Ry R S bad D
portion of the base pipe; radi al | y expandi ng the swel | abl e

mat eri al | ayer, .in sponse tao contact th the,activati | uid; and
y 18. l:l“?ua Fs)anrgl control screen assembly as recited %1 claim f wﬂ%e{n tlL':e

swellable material layer is disposed exteriorly of a perforated section of the base pipe.

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

medium is disposed exteriorly of a nonperforated section of the base pipe.

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

medium is disposed exteriorly of a perforated section of the base pipe.

21.  The sand control screen assembly as recited in claim 1 wherein the second

circumferential portion of the base pipe is approximately 180 degrees.

22. A method of installing a sand control screen assembly in a wellbore, the
method comprising:

running the sand control screen assembly to a target location within the wellbore,
the sand control screen having a filter medium disposed exteriorly of at least a first
circumferential portion of a base pipe;

contacting a swellable material layer disposed exteriorly of a second
circumferential portion of the base pipe with an activating fluid, the swellable material
layer being thicker proximate a midpoint of the second circumferential portion of the

base pipe than proximate an endpoint of the second circumferential portion of the base

pipe;
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di splacing the filter mediumtoward a surface of the wellbore in
response to the radi al expansion of the swellable material |ayer.
23. The nmethod as recited in claim22 wherein the step of radially
expanding the swellable material |layer in response to contact with
the activating fluid further conprises contacting the swell able
material |layer with at |east one of a hydrocarbon fluid, water and
gas 24. The method as recited in claim22 wherein the step of
di spl aci ng t hé&adizljs pandieg Bisswelablicmatedaldavgs i responprtogentapiovidh the

response .t@Aig flufdhal expansion of the swellable material layer
further conprises placing the filter nmediumin contact with the
wel | bore in rdsphomg thofitdrenadach alwaek panticenf it weliborsirtdspdiiseto the

mat eri al r!aaa}a/l%rxpansion of the swellable material layer.

23.  The method as recited in claim 22 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.

24, The method as recited in claim 22 wherein the step of displacing the filter
medium toward a surface of the wellbore in response to the radial expansion of the
swellable material layer further comprises placing the filter medium in contact with the

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