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METHOD FOR USE OF SAME 5 TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001]
Thi s i nvenwioonowessases, in general, to controlling the pIMheE00EE6DT
particulate materials froma hydrocarbon formation and, in
particular, to a sand control screen assenbly having a swell abl e
material |ayer that is operable to radially extend a plurality of

tel escopi ng perforations to _havin articulate filterl pabi.l i
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[0002] Wthout Iimting the scope of the present invention, its

background is descri bed W|th reference t o the production of
hydrocarbons through a wekl-Bor alylal) ) & ,= INYASOHE | dated or

| opsel y i I
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parti cuframea hydrecarhins fosmatioraand; dn daartmylat;etopar mdamdtrdlusqrm asppably having a
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For exanple, the 20 particulate materials cause abrasive wear to

conponents within the well, such as tubing, punps and valves. In

addi tion, the particul at eBK@I&ERQUNﬂT@FTF}?E?N'@ENTI@N fully clog the
wel | creating the need for an expensive workover. Al'so, if the

part i cul062] Withewti lisnisingrthe seapguefettic poesenteinentioncits backeyoundds dpecribed with

ooV O, B0 B ARG BP bl s e oRPE SRAD0Y (ROULATER unshfated or

par ti culoasety comselidatddsfotmationpassanrdxamelel s 25 gravel packing the well

adj acen uncopsol i dat e | oosel y sQl i da ed ductj gn .
0 or vaioobdie 8 SRl antiincthe eranen i C i ik 50 o dioHarh i ppispate
i s | oneheEiilstsacH he sal hlpbe pretiuRedVaikng tHel lﬂﬁdﬁ@loﬁ dIas/dtdcafoRy @¥inTatweell
the desired production _ interval. A fluid, slurry includi ng a liquid

carri ertraSEing Barcontolidatedzire fqogely cansplidatedy P'%B;eran% forpatiopy mputmerous
down t NeoNRMK nBlydcBE RRGedultid? therodRkibn 30 ﬁ@h‘ﬁﬂfcﬁfa?@ﬁat@ﬁﬁl‘é"eﬁ& éx'ﬂﬁ'lple the

sand control scieen and the perforated well casin open 3
pr odfuctpasticulaie materials cause abrasive wear to components within the weII such as tubmg, pumps

and valves. 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.
[0004] One method for preventing the production of such particulate materials to the surface is
25  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 shury including a liquid
carrier and a particulate material, such as gravel, is then pumped down the work string and into
the well annulus formed between the sand control screen and the perforated well casing or open
30  hole production zone.
[0005] The liquid carrier either flows into the formation or returns to the surface by flowing
through‘the sand control screen or both. In either case, the gravel is deposited around the sand
control screen to form a gravel pack, which is highly permeable to the flow of hydrocarbon
fluids but blocks the flow of the particulate carried in the hydrocarbon fluids. As such, gravel



[0005] The liquid carrier either flows into the formation or returns
to the surface by flow ng through the sand control screen or both. In
ei t her casep Zotvasgravel is deposited around the sand cortmgdzoBeien

to form.a.qgravel pac whi ch.i.s highl er | e. he {1 of, .
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gravel pack of the desired production interval is difficult to .
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Thereafter, the sand bri revents the slurry fromflowng to the
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filter particulate materials” out of the formation fluids, but also
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convent oSt el e, oGl 8 ¥aPn SR copgPlcpoens are not
cont act tapgblehd comthdtingfthe vall \wé kiicbweliboad dmgy thbie ientireriéngtle ad degtdlbase profile is

wel | bore profile.is 15 t..unjfaor More s |.figall due to.the .

or odbss RIUIPRRY Mase Shrsikiel ysiiedo Brptess shubling fp willborand R fiogaeity of
strat a, theedheuble atad WiBhouts bE GtHeR indguRiSitied BaRMbNIyOSeUF wWiidhCleswle &l bértain
in certain_locations within the wellbgre having | arger dianeters than

ot her alasations withis ithegweldbpre havins darees Gametssthpy Ather s or RAWAS AR circular

expandafl,gs @aihsC ahhs AhehGhée Efpanddtte S BOEEA scrésdSe BXBnBEEIbRY are created
bet ween the expandabl'e sand control screens and the irregular areas

of the betwedsothe. expandableigand icontrol scragns apddhe fisesgwdart arges phdhexysihetieonin
roggess, undesi.rahl
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t hat i nsdreede t el escopi ng screen nmenbers. Typically, hydraulic

pressureg i ed to extend fhe tel escopj ng screen nber.s radi gl | y.

bt war ARG ricrul o PiagiscfaverheS1 spblecl Pl R SORFor iRy Tt ngiuce
25 presglséopidd Sorgih hbRbes! | TygidslyKhedrhilidgpréfRade i@8GIsed @ ekfefd the telescoping
tel escopi ng nenbers to shift the menbers froma position partially .
ext endi HEeeRTREnRess Fdipdlycaytwardbt tovagl the vallborea dihis prpogseregiiesg providing fluid
POShi | O{J‘kglsshf;e RRSudrefife _érﬁﬂ@qmorlﬁoé‘tﬁlz{% lthat TR ot Mhe WSaRhE dhbdbers to shift the

b
hori zon production intervals, e tel escoping screen nenbers nmay
not pr omembsrs deopt 8 \positian pexiallyexiending info tth @rqsisetiorpiring te itee yadisliy exiended

Ful |y bRl 3 AR bR (BN MELBYE, BAF Lok AtRfal pRAME Hnvls e

fully e él'escopi ng screen ne
uni f or melescvpingbsureenvinembersamay mev @ripetlhaleplags paréicalfrly abdmgz the portion of the
t herethro

pI‘OHl?CI?ibn string resting on the bottom surface of the wellbore. Failure to fully extend all the
30  telescoping screen members results in a non uniform inner bore which may prevent the passage
of tools therethrough.
[0009] 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



[ 0009] Therefore, a need has arisen for a sand control screen
assenbly that prevents the production of particulate materials froma
wel | that twoaven®essa hydrocarbon bearing subterranean g@fi@bisadzes7

wi t hout the need for perform a grave]. packing.operation. A need .
s W0 G GaA SRS Soisat b ol e peaii R B ofPart 5. Formation
control igHoBE theasez@ Bt ¥xpdndingPnetdl Edslar2diFaithetURRREA hho atift® o 'siBH hQAnd
w thout the need for expanding netal tubulars. Further, a need has

ari sen fgpUad sereen agsambly Byt isgiuitakle derppssationin ppembelejcomplgtionpprd herizontal

oper at i QRodubi@PiRR14d. € conpl etions and horizontal production
interval's. 5 SUMVARY OF THE | NVENTI ON [0010] The present invention

di scl’osed herein conprises a sand control screen assenbly that

prevents the production of §i1§§ TR Iiﬂ% oma well that
traverses a hydrocarbon beagﬁM %E v ﬁ&{]i on. The sand

cont r ol [8@0p&he assentibyenibn tdiwlgsed hemwin comvmites arsand bomrtvod Scichn asskibly that
result w thout the,need for .performn gravel  packi ng operation.. In
eldi t 1 oYERIS e RSB PPt BRI el B A 2oV TLHE v ESEH PO rarng
provi desubtaeindhn forBRGdH. 11 dah@ coritFolBdrbQas¥éntBlP BE the BeesBRt8AlvenBbn achieves this
expanding netal tubulars and is suitable for operation in open hole

conpPet iresl wathguirbe poashion perforadng @ geavel necking gperatipro oniadditiengiie sand control
aspect, t.¢l ' | Sie: 0 : t

ebenbi I8 BEERARof (R B otehith pRAIGA hllgFBBO 16 B fonatil Gfiflur he
al | ow f Ingéddfof expandingreetak tbglarsaand ia sital¢ &yl apefation én opend hele diopypbatieds and

exteriogly of .th ase pi and surrounding the plurality of
openi nggl.og Iealgl\./(\)/glflﬁ; 50611186?-4%?513 er nedia is radially extendabl e between a

first ceotfliplir ah¢ @speecthe mweandhventidn (i diatdtah té a1 sadd pensel iscreaonbsaibly
e S aL g LT el bl Ll L e il RogP AL o
predet egwWIRBR Siteremédiatdigiosd bRESEHy of the base pipe and surrounding the plurality of
openings. The swellable filter media is radially extendable between a first configuration and a
second configuration in response to contact with an activating fluid. The swellable filter media
is operable to allow fluid flow therethrough and prevent particulate flow of a predetermined size
20  therethrough.
[0012] In one embodiment, the activating fluid is a hydrocarbon. In another embodiment, the
swellable filter media is formed from a material selected from the group consisting of elastic
polymers, EPDM rubber, styrene butadiene, natural rubber, ethylene propylene monomer
rubber, ethylene propylene diene monomer rubber, ethylene vinyl acetate rubber, hydrogenized
25  acrylonitrile-butadiene rubber, acrylonitrile butadiene rubber, isoprene rubber, chloroprene
rubber and polynorbomene. In this embodiment, the swellable material may contain pores
having diameters of less than 1 mm. In yet another embodiment, the swellable filter media is
operable to swell into contact with a surface of a formation when the sand control screen
assembly is disposed in a well and the swellable filter media is in the second configuration. In
30  one embodiment, the swellable filter media may include filter medium layer and a swellable
material layer. In another embodiment, the swellable filter media may include a filter medium
layer positioned between two swellable matertal layers.
[0013] In another aspect, the present invention is directed to a sand control screen assembly that

includes base pipe having at least one opening in a sidewall portion thereof and a swellable



[0012] In one enbodi nent, the activating fluid is a hydrocarbon. In
anot her enbodi ment, the swellable filter nmedia is forned froma

mat eri al selgegbasdiom t he group consisting of el astic malywigisiizeerDM
rubber, styr but.adi ene, natural. r,ubber, ethyl ene propylene nononer.
r ubber | RASHA eltect BByt ExGRoEll oo idEce MtRernd vk e, pie opening
acet at e chibpbhiding ¥ithe @elRhs e dPerdtg ¥t tAObise ipipR: PLteRAE RNy Feifdbftion is operably

acrylonitrile butadi ene rubber, | soErene rubber, ch] oroprene rubber . .
and’ pol yHoFREsAend! theat leastong eperingrehthe baseepinsnd i gt teashprgiay dispgsed within
cont ai n gRoLGSashIGN Siikn ﬁ@f@el&ﬁle' Rerid 1A L Ailter Wba%h iPNIdI8A within the
enbodi nent, the swellable filter nmedia is operable to swell ‘into _
cont act teleschping merforationof I operatien. i redialvexpansine of athe seeshable| matendelayer, in
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[0013] kibstMEAINEtraASRRE Jto t NElORFIAKB AxdY Tt iHRN tdl SscObifh e Chepfbritiond SRNGhis

control screen assenbly that includes base pipe having at |east one
openf ng emiodimenty dhgafare plata may be pesiienedaudthe exigden spfage ofphe swellable material
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end of Tbes &lhyleas pronylepedieneqponsmes qeRherrethylineyinyl aaefyte ralber.chgrogenized
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e 1 or aBFHRE FHinSe Rl SOREPaTE G ANE TAarRY LLeh it Qposa £ Rt dese pipe
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group consisting of elastic pol yners, EPDM rubber, styrene buytadiene,
nat ur al teespARERe Parfargtionsds sperphlyastociatetorith the pnsamas of tig @ﬁé BRSO drigast
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of the basardly &8end® plurality of tel escoping perforations is operably
associated with the openings of the base pipe and at | east )
[0016] In a further aspect, the present invention is directed to a method for making a sand

control screen assembly. The method includes providing a base pipe having an interior flow
path, disposing a swellable material layer on the exterior of the base pipe, forming

corresponding openings in the base pipe and the swellable material layer and operably



25 partially disposed within the correspondi ng openi ngs of the

swel |l abl e material |ayer. The tel escoping perforations provide fluid
f 1 ow pat hswipeswemss2a fl ui d source di sposed exteriorly afctimodsasssesr
pi pe an f i
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DESCRI W N 2

under stgéﬁ%ﬁ’ liré_'%ﬁgﬁ@ea tﬁ('%r%lec’s]1 g?\% S%'? ngages 0 h&é"g;r;af)lgg}éa% figures refer to
i nventi amrespc&fdmmﬂeanmmhvcnfade to the detail ed description of the

i nventi | on jth the,acco 0 in which corr

nuror al 07 Sifrent A fa oG B pt HvelD sylkep GRHES B L BngT and
whi g4):  conkr@D28benFisSimhiflick An laSrui i1 6 bdtioniabtd#8ing b laR Rn®bdidnet bf the present
systemoperating a plurality of sand 25 control screen assenblies in

a run i BVEBIM guration according to an enbodi ment of the present

i nventi a1l A8ert] IEFEsQH &&%ta'c%ll@stx%%ﬁ%@%&ﬂeh s?&%ﬁna&ﬂeﬁiﬁn%b a RSl ok sand

system oper at| ng a plurality of sand control reen assenblies 1n an
oper at i ¢RgtrebatrEguassembhesainc dpwgtung) configundtioni aeeendingf tot 4re epbediment of the

I nventi Pdsent invention;

30  [0022] Figure 2A is a schematic illustration of a well system operating a plurality of sand

control screen assemblies in a run in configuration according to an embodiment of the present

invention;



30[0022] Figure 2A is a schematic illustration of a well system
operating a plurality of sand control screen assenblies in a run in
confi gur at wekodGRe26lil Ng to an enbodi nent of the presentpdiikeiislo®idss
WO 2009/ 424PCT/ 1S2008/.013667 0023] _Fi e 2B is a schenmptic

1 st r d00AIh FHRe ZHol 2 SSTSTRF SUTERORGT A BFD4FD, SFEtO fupLEAHLY o sand
screen spedTicteRs dssenitlicd BE aftdpeehtin g HohHpral droRecafdi®y € BE chfbodinent of the
enbodi nent of the present invention; 0024] Figure 3 is a cross

sect i on@FeseRtaRyerdRBn al ong line 3-3 of the sand control screen 5
assenbl Yory) Fir 8 A cfdl0%edtichlOWe® Gk anEMARS3-SL6F MR &ndVidiol

t aken aﬂong]Fﬁﬁe 4-4 OF tﬁe sgh cgntrof S@? en assengly %%lf+gupesmem]
1B; P0O2sjemblypfifiguse 14; a side view of a sand control screen assenbly

nvent i 00231 BBt U152 R 3SR g QB G ANE"ER, of I PRATEER L seen

assenbl yssembprofdiparealB;ng confi gurati on according to an enbodi nent of

the pre t Lnhventi.on; .[ 0028 lgure 7A i.s a side ew of a .porti.on .
of a5 ol AL FEHER S 48 Petfe SEELAD PSR SPRISI G oER OB 3 BB BegpBgtion
per f or ahbQRdiRE fontinbbdiRer® Bf BERDALEREMNenfbn;t Ne present invention;

[0029] Figure 7B is a cross sectional view taken along |ine 7B-7B of

t he 10 el bFiggrepkis vpide iview afsosantdj qgotrel sereen [ag@Bb]y M guererdingscoafigprgtion

vi ew of §ﬁ|§!% : :n.a run in configuration
accordi %g'”t 0 ﬁ@%@?h@%gg@eﬁ%gﬂg&@s@gh&’i nvention; [0031] Figure 9
is a si §@028] Eiguct 7 A issaside viewtafal posteomefa sasd egritto) séreeraassaptdy depinng the top
confi guriat{ on accorq_%n .to an,enbodi nent ..of ttiugheoresep.t i Q.ve_nt I on;

of a telescoping pertoration according to an embodiment o present mnvention,

[0029] Figure 7B is a cross sectional view taken along line 7B-7B of the telescoping perforation

15  of figure 7A;
[0030] Figure 8 is a side view of a sand control screen assembly in a run in configuration
according to an embodiment of the present invention;
[0031] Figure 9 is a side view of a sand control screen assembly in an operating configuration
according to an embodiment of the present invention;
20  [0032] Figure 10 is a side view of a sand control screen assembly in a run in configuration
according to an embodiment of the present invention;
[0033] Figure 11 is a side view of a sand control screen assembly in an operating configuration
according to an embodiment of the present invention;
[0034] Figure 12 is a side view of a sand control screen assembly in an operating configuration
25  according to an embodiment of the present invention;
[0035] Figure 13 is a side view of a sand control screen assembly in an operating configuration
according to an embodiment of the present invention;
[0036} Figure 14 is a flow diagram of a process for making a sand control screen assembly
according to an embodiment of the present invention; and
30 [0037] Figure 15 is a flow diagram of a process for installing and operating a sand control

screen assembly according to an embodiment of the present invention.
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surface. Positioned within tubing string 22 is a plurality of sand control screen assemblies 24.
The sand control screen assemblies 24 are shown in a run in or unextended configuration.

[0041] Referring next to figure 1B, therein is depicted the well system of figure 1A with sand
control screen assemblies 24 in their radially expanded configuration. As explained in greater

20 detail below, when the swellable material layer of sand control screen assemblies 24 come in
contact with an activating fluid, such as a hydrocarbon fluid, the swellable material layer
radially expands which in turn causes telescoping perforations of sand control screen assemblies
24 to radially outwardly extend. Preferably, as illustrated in figure 1B, swellable material layer
and telescoping perforations come in contact with formation 20 upon expansion.

25 [0042] Refén‘ing to figures 2A — 2B, therein is depicted a well system including a plurality of
sand control screen assemblies 24 embodying principles of the present invention that are
schematically illustrated and generally designated 30. In addition to those elements located in
figure 2A common to figures 1A — 1B, the tubing string 22 may further be divided up into a
plurality of intervals using zone isolation devices and/or swellable zone isolation devices 26 or

30  other sealing devices, such as packers, between adjacent sand control screen assemblies 24 or
groups of sand control screen assemblies 24. The zone isolation devices 26 may swell between
the tubing string 22 and the wellbore 12 in horizontal section 18, as depicted in figure 2B, to
provide zone isolation for those adjacent sand control screen assemblies 24 or groups of sand

control screen assemblies 24 located between one or more zone isolation devices 26.
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cont act gnid#memN8dndSeintdE Scrfén SRABALISCIOER ])’b'é@lonéa"irlsa €ide8 Wﬁél%reﬁ@tﬁ acent to
occurred in response to swellable naterla 154 contacting a

act i vat fogmatiqny} s@%smalsﬁ’Zahas@m@wﬂ)bbwnfnecfptm@sasae@ea%éfdl%ewbich cremted a
hown, bl
S °¥¥;t e‘%}%ll@ﬁgftqﬁg&ﬁs%q}“ %& Q%nglgé ﬁac'aﬂuél Fe%ﬂ a%?e%aﬂlg ége;’i’gclﬁ%ﬁ a

i so tion rou pen 1 section
pr event edcentdc {dyer bﬁs\krelthbkemtaienal bg4 mpamﬁbmnsai]ychmnmmﬂﬁse pipe 182.

[ . _As ' mbodi i n_whi |J abl t
ot per g 1 Ehnglolal PR B Spetlad oIyt e dleStotiBag” A
hol e assean patighirel N5 itkkeswdlRblafmgasl Barkhssxpatied toéh thad ﬂxerdmeérlswﬂhye 188 of

enbodi ne vﬁ%s in which swellable material 154 is fluid perneabl e but
part i CLﬂ lable auaterial 184 cppiach tbe ingar surfece ohsapingald2. (IusepansoR hasypgcarred in

Mat g | alespbade é&%eﬁ%@'m@ﬂ&aﬁ% @fmt?&ﬁn? a%oacﬁbdiﬁmjfﬁ&’d hith Qs 'aﬁ{y@fdc%oﬁ'fﬁx\m as
path 166 [0057] Referrin figure 1, therein is depicted

si de videgerdiedgheseind Inothe ri strgwde@mbodlment the swellable material 184 may serve as a
packer to prevent fluid production and particulate production from the interval associated with

casing 192. Alternatively, swellable material 184 may be fluid permeable and particulate
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assenbly 180 in an unextended and an extended position, respectively.
In the illustrated enbodi ment, sand control screen assenbly 180 is

posi t i onedwighdvzgesd wel | bore adjacent to formation 188 edsiehed2
has previ oysl een perforated as indicated at 6 i.ch created a 2
Di ur a1+ 5 Sy AL oo i By o3 86 s Pelishimerel LY ik Gnines Tos
assenbl b b8 pipiclgRdes isteETRNpathood.ayer of swellable material 184
that circunferentially surrounds the base pipe 182. Base pipe 182

b oo, 1T3ui 54, 184

i ncl uded0®8hiThe gbovadessribsdeamictigiie mperiaiususb s nusliable mategp
path 20Qre AseANE Mt SwklOWhE éo]ntacwa%gséf{gié:ltig%ﬂogl V\ﬂg??,%bﬁks 4B thoPdhic or organic

expanded such that the outer surfac : “able material 184 7
cont &ct flike Imomer emboediment, tfe seallablg maerial Thia snatsqrd tbatcawela sipow comtaetdwith

ura o anenaSatRodiFeh st S ol SnERRMAEHBAZIABSAR HE b Bwetabe
I 11 ust r atsgetiabadvhdharahé yoltune of\wed dvaddlalble nwdt@ial drlorcaSeb dreatinges nadiabsxpansion of

packer to prevent fluid production and pajticylate. production from
Phe i nt &, Sell4ble spptgrel vy POSHRTI Grougg a pase dpE iFD Greates,a i g outward

mat er i aldird@éi 1RYe bt 1fn|ag bgerﬁﬁrtﬁqé’@hlﬁf aitehdRIcsédpigdp @fordBns as described above.
2009/ 088424PCT/ US2008/ 013667 resi stant such that production fluid may

pasd0t hiPawepblyyibe supllablemateriplavillisellant] tpewerysfagomngictsihe Eorpiapen fage in
into i nLerdsel HoleP¥oRAERor? 3P the casing wall in a cased wellbore. The swellable material
accordingly provides the energy to extend the telescoping perforations to the surface of the
formation.
[0059] Some exemplary swellable materials include elastic polymers, such as EPDM rubber,
15  styrene butadiene, natural rubber, ethylene propylene monomer rubber, ethylene propylene
diene monomer rubber, ethylene vihyl acetate rubber, hydrogenized acrylonitrile butadiene
rubber, acrylonitrile butadiene rubber, isoprene rubber, chloroprene rubber and polynorbornene.
These and other swellable materials swells in contact with and by absorption of hydrocarbons so
that the swellable materials expands. In one embodiment, the rubber of the swellable materials
20 may also have other materials dissolved in or in mechanical mixture therewith, such as fibers of
cellulose. Additional options may be rubber in mechanical mixture with polyvinyl chloride,
methyl methacrylate, acrylonitrile, ethylacetate or other polymers that expand in contact with
oil.
[0060] In some embodiments, the swellable materials may be permeable to certain fluids but
25  prevent particulate movement therethrough due to the porosity within the swellable materials.
For example, the swellable material may have a pore size that is sufficiently small to prevent the
passage of the sand therethrough but sufficiently large to allow hydrocarbon fluid production
therethrough. For example, the swellable material may have a pore size of less than 1 mm.
[0061] Referring to figure 12, therein is depicted a side view of a sand control screen assembly
30 220 in an expanded configuration. Sand confrol screen assembly 220 includes a base pipe 222
that has a plurality of openings 224 and defines an interior flow path 226. Positioned
concentrically around base pipe 222 is a filter medium 228. Filter medium 228 is depicted as a
fluid-porous, particulate restricting, metal material such as a plurality of layers of a wire mesh

that may be diffusion bonded or sintered together to form a fluid porous wire mesh screen.
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[ 0058] The above described swellable materials such as swell abl e
materials 46, 112, 154, 184 are materials that swells when contacted

by an aCtIW@tzlu@ﬂ[)sﬁszl d, such as an inorganic or organi eecaidetis@izckn
one enb theswellble terjal js a materjal that | s upon
ot oot Mot Kined e AR veiiePRinS thel nh S oGSty Tilehempouoqyiy SheraVRfy be
hydr ocafbahini san®Bsfod @ketiRehbly 2208ubinkd @uﬂﬁtﬁfap%l:re&whhsahﬂ\ hckeB &creen or
vol une of the swellable mat erial _increases creating a rad

expansi & ¥ 13784 sqpirelssrean aeewblyd20pwninglydes 3 @M@roofa%u?hie Fagpziab 230 that
pi pe wh bﬁ&%&ﬁhﬁg‘, rfcﬁﬂﬂ@hit& ae&mr shedi GGG 016 njdiRim 7BY AP %ﬁ/@flﬁ)le

to radially exten escopl ng perforations as descri bed above.
Pr ef éramapeﬂﬂlw@mbd: eﬁ&reedrtmaeaswellahiﬁ filtesyweldia. unti|l its outer surface

cont act r |on f hoI e.c | eti on_or c
wal | i n?a‘kggsegrﬁ%ln %1&%5% ﬁcfjgg‘{]% et & a n&%l é)f%fnng% ¥?\?b3es
t he enedgwnliode wnhewdllammhtehm[jn itg upexphaded iconfiguritiont s seed fnaﬁ:@xr@u the

ol st | c SO IRAETEL 30 128 cHPPRR AULal 5 oLie) P pL Al PHRLADI elsra) 230

rubber, c&ithitd SRCsRERBYIEME JPRATITR welbhrer 2348t MKisCHHaRsiOP Hae RBcFt@N8ue to
monomner rubber, ethylene vinyl acetate rubber, hydrogenized

acr y9 onFveliable wateriali 230ccontastiag an getivation fiuid whwataalmdmérhouﬁb@ as described

I sopren bker,
| or enfefbline SHOHAPERRG DN AMAELHIGRDITY e é%ﬁ%‘?%??%snan& in

hydr oc asdns smbodinkeats, t feemeabd¢ |tabdegaimapaticlbts mripenldswhich araeprevented from
gray al so have

enbodi nent r.ubb of .t swel | ab

ot her nalé.{er?rf%tﬁl‘emé?mr \‘/V ﬂf'gf%?ﬂfe e%ﬁﬁ%ﬂﬁ%ﬁterrﬂliqlﬁg% ‘therewi th, such
as LI b_e[(E]6D]f Refetrinig to S’gure%ﬂlj itﬁe@réiﬁlaé d&rﬁiﬁted)g §1d€ﬁr)ev&r)]6f 4 tliihﬂﬁbnﬂr{ﬁll screen assembly
mechani m Xt ure ol yvin chl or,i de, net t hacryl afe, .

acr i on§‘?¢ e exefwﬁ” ﬁ&f‘éa( HONER)| SPFRSR SRRy ‘}Pp'aﬁlald¥%qa E%%'t 242
Wi th oi that h89@O0phukdlits WFeo IBNfsd dbieesSHE iktehdie oWt Fdth 4%, MPysiiBned
perneable to certain fluids but 25 prevent particul ate novenent

t her et hFRRGEHTIcRIY aEPUnd cbaser BiBe t3A2nis @i lyenh ot sweilabls| mateink 248 s Popigiened
exanpl e, rchl‘ﬁ‘n%r{gl @mdﬂswma%ié ﬂiaheﬁayzmysea%ﬁ? dﬁin%%gbhamérs edluthSO is

;
sufficient to prevent the passage of the sand there rou
but suf ﬁffp@qt%haSI a/flyidipgrouspagtidudate rﬁyzt!hctmamﬂ rhatefial spehoasiagilimelity of Iayers ofa

t heret h l | |

i 228 or Wt Bt R o U s Bo R o B e RGPl FY oAU pBrfl8 e mesh
depi ct estreensi dhosd ekilled 1a thanalt oxitlt umierssmdeﬂmt asisse nypss 80 2P mediancould
expande confl at| d co trol scre |y 22Q includes a
bace. o TSR3 s hiedn S35 G S5ecR SOERPAAL0 594 Sl oIE PRsLsSiepn: sand
| nt eri opackédwrératdt thefike. P@&idtdoﬁﬁr@ﬂsc?&ﬁ@@ﬁﬂﬁlﬁam Ms@irRUidds Bél@%r Bf B®ellable
222 is a filter medium 228. Filter medium 228 is depicted

f 1 ui d- pORtEHa, 237 that qrcHmEerertially; sy wrongds ilen medinng (258 Sweiahle material 248
pl usal i Hyu@ds & ﬁraﬁtgoéf eﬁfbrﬁﬁ?dg?%ﬂ bt swBIb1D natrfal YSh %clgg&dgq)l&%hty of

sintered together t orma f orous wre nesh screen.
2009/ 08Aforavoms DS6.0 (liveidady, snechmm@clandnsw&ihblarmawals M&d%ﬁ% maydbe

t hat ot h;ema){(pgsa&enguet@%émegl a could alternatively be used in sand
control 'sCreen asse y §0éh as a wire wrap screen, a sand packed

screen [0f64]Ha 4 Iﬂmlersanﬂarcmrthamesslﬁﬁedemoa&mﬂ)Icym?cﬂ(kcmleﬁ assembly @48 iarun

| ayer of s | ab) e terial circunferenti.a ur round

{1 ter “Sraiiin w9 Soaliie ottty 240, on e poded spCEERlD) 4° geen in

mat 8y | afigunéd Q3" BWeikdld Afabrla®d248) B2 RaveV@paadiidesich! theyr theeslite: surface 258 of
swellable material 252 contacts the surface of the open hole wellbore 260, This expansion has
occurred due to swellable materials 248, 252 contacting an activation fluid such as a

hydrocarbon fluid as described herein.
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[0062] In a manner simlar to that described above, sand control
screen assenbly 220 is run downhole with swellable material 230 in

i ts unexpawdedosrphiguration. As seen in figure 12, the@Ewab@bifer

mat eri al as,..ex ed.such that the ou er bs

el | abIBSLEL AdFoD BHE GEBrutaRd <nire S SopSiteA e Ane kst nd: g
234. Thisgregi RABEMbIAES, iR prRSeY ifRatish furtiRr mlﬁwlnheﬂ%d@ foRheking a 283 control
contacting an activation fluid such as a hydrocarbon fluid as

descri beereprepssembly; diguse 14 fliusteien ple gmbodimentizhof apirsemplany prgpess for making
mat eri al, s%@(pcdrﬁrop%mgﬁnlﬂ? il stk §2?'l%asé Pip wﬁ ﬁ%.”]ﬁro@ﬁ@@gf HabdiRd len for use
perneable to certain particulate mat éri al s are event ed

ent esi ndn & desitedtapplication.| bustemB2, zzc@awfg Qfeswllghlpmml Eyilmos@cb@n ﬂﬁ@x@nor
228. [0Q eferrln Io figure e

of a Sath toie o o Pl bicp B Sadoe Ay BL O B RERUE RGeS pfdbribte s he
conf i guratilabie nﬁ&ndlsaimwsed hemhgmimh@ nmipyng%ﬁraymgl uappire, bppigingiand the

242 t ha ural it f openin 44, an e an.i terlor flo
e DabkerDenehibi i il T RE R Sefeh it ested et S Pastpip grspiding
of swel lt@hieaieaaéaeﬁpfmbatzﬂﬁn the wWellborae dalse) HB@IHcEﬂl&ﬁbf theavlilsle svériadbhahe
material 248 is a I'ter nedi um 250. Filter nedium 250 |s depicted as

a fllfi dbmmmmapéﬁﬂem@pé byexhere theibage pipetll bedn dhe wellbaye pn gelatipn to the
pl urallhy az,xg‘{ss of a 20 wire nmesh that nay be diffusion bonded or
sintere toget er to forma fluid porous wire nesh screen. Those

ski | | ed [00661 Frestey 326niopéningschre steated in Hatswelldhde rrtaqueh Blfis tiep tnzay bregetrformed
coul d alternat.iv be used.i.n sa con SC enbl 2 u
nea i P TpaYnY Boke A6ri3RE G b SANIE NGRS bY (il RIRRLhn BSRF wis
screen a&p,ecrdaﬂeypozldﬁngeﬁosﬁbnsnxﬂthldb&eqmbamey alsb bswe:hbednl o draiteholas i fh2 base

that circunferentiall rou filter. medi um 250. Swel | abl e

s 07§ PP RS SR a8 SIS AP o CHtinE BIBaL | ons 264 and

swel | abi@sﬂpﬁﬁﬁb@hz%ﬁe hdl&d #0@8 bas Iﬁé ﬁﬂa%l b¥ t&iped OF HigEaicl FHSace ance of the
Col l ectively, filter medium 250 an able nmaterials 248

560 may
be ref etelesgoning perforationsi | kpitep £39.the tq%@sapmng Podeafions, inglyding fce plates are
simlar; i

un dowihalied BrofEE e PRy AR fions ol SRd: gRRLAF A RENRY Intd {oe tdbped
conf | 9“*“*‘ ofithe basepiperto complpte thg sand costrolswrskn agskmblyat eri al s 248, 252

255 AONEF bl o PSR R 0l BY5  h s

expansi and halso@crprediictioe f:tom spﬁidheth:lrﬂnrmxaer ira‘step 343 ,a Wébotoistdrilledsgch

an acti i on f|UId ch as ban f. e rlbed h
WO 2009 g %ﬂg’éﬁ 44 fors 108 OH%{S Sienpay mc‘fud% ancmg

af or eme il %ﬁsﬁ@@@ﬁtl&eﬁm% &B@Qﬁbnmt gnd0 bedfbtnifg 8aH0Ls SeiRe WwaNcbMBtruction
screen assenblies, the present |nvent|on further includes nethods, for

maki ng ACtYEiRS RISt teonStoR OF the STk %ﬁl’ﬂg:iftﬁHd@ngﬂ? |oF F8pteatasd gaptrol screen
enbegi n@é%f:mﬁlg& FHthAReRREHRERN. BE %5@4 oRE oPRiE \And oS sGRE £s‘§émbllcs are
screen assenbly. In step 322, a base E pe is provided of a desired

| engt h insertadsato the jvallloreland ﬂ'@dammflnitro soregn assembiice pregpaitionedcasiadenigodheir
swel | ab] %PerrﬁP ro%uctw%[ lg{ewa?ﬁs efin ﬁzxfs step, he tl?exéa%alogntr&fsc}‘eeﬁ a?s%?n% 1% 81% pr%,[%}asbly
step nay §e8R ype o Adrion process “approp r|a or

swel | abhm inmt aehalahaﬂthda sadals auheh bmel and smoommergjoreitopplnmglzesme syl ofjgetting
Wrappin&P applying and the like. Generally, the swellable material is
appl i ed fk-a desired | ength on the base pipe according to the desired

apph caluoegq InNstép1$4608h BDFaBing AED sudth@ d BdRédasidbnd borlthtes theRhhd@Bbritrol screen
material on the to base pipe may be determ ned by where the base pi

wi || beassembligs apd|thgyorpandy eP‘@FlétaP@ﬁf swelt redialy oybivaripte comenin coniobyj ‘e
I'n stepg &%@e &pﬁfér rre aB6:F ot &Rt Gubdte.t N BRL! A RiBLS hakdingMefescoping

step may be per
perforatlons steps 348 and 350 involve radially expanding the swellable material of the sand
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by renoving those portions of the swellable material by drilling,
cutting and the like. In this step, corresponding portions of the

base pi pe wayemezlpe renoved to create holes in the baagnﬁﬁmmmemﬁ
using t i.n ]

St ep. 3280 T Credh adsftlieh i, Slebles a"Surhracil 0o RS o ARyl
accept amﬂ&cﬁﬁlngbﬁfdreﬁcﬁscmmll;gemrdf orations. In step 330 t he

t el escopj f. t , . ncl f | at t al.l

tbr ougn W0/ AEfit Ry Becrdlreteds el wiane Bufostissetn iy siBhtoR pumeare no
i nto t heestrMpRFinkigk @ WElloRe MAERr, 1@@oi&c€é§ﬂ’9|t@b@mf) laeavePotkenifRnt tbqichleve
screen assenbly. 20[ 0068] Fiqure 15 illustrates an embodi nent 340 of

an eﬁenﬁffawe apm@glgtl%and: 3rcgnqr¢ In g ssdaseribed @boved Hie Brosess avouher ipplude
froma prg %la‘nﬂépﬁ%%?g inchilisy dé ﬁpﬂﬁp%kerﬁoﬂﬂtl\p&f(gtdt% 58' Nﬂﬂeﬁﬁo&ﬁ%glred

that is tr ers terranea rocar ear i1 ng Fformation
step maygedtingd afthe pelitwire glakmgubpmmbhasto egeplete 1bng) deterageandoue inkgivalsor e

and perf ar.j ous.ot her wel |l const.r n.activities

Cneerti WTEL e S0G1sBIE° a0y Rt ML beGRRIREE Y B dBRLY ik SEe, B 1B el ooping
screen perf@ati@iztiksed Sincinytdfehdsteneibbve, Puckets iy bd m apap rtﬁﬁébntr@hﬁne&ror fiber
nor e sand CO%%FO| scrgg&@gsse lies are |n Erte to t he wel | bore

and 19 he OBUgSd 18EhAGBEY ff conligymsd it mclyde %IQPPF% éa"f&H]USE%WFIPF@t‘”e and
their rgaRRed mBKitdIMR @&du% our& 86:MAI] Sined tB pEHbﬁn %ﬁpweﬂ Aghchisad control

screen assenblies are preferably run into a hole with a snooth inner

bore ani0WAb¥ihie shis dxvepberebasdbesh desaribed with refermreyto Yustativg empgéients, this
30[ 0069, sjc tﬁ:tneﬂ d%%ﬁnteﬁ@ & by %tohﬁgleﬁ adhmf’t %h a \}%{3{19 g?d’ H?(Qnon and
contacts t sand cont ro screen asse 'l es ard y expand, exten na
and/ or smlblhatmalﬁlthq/ﬂblatrmedembaﬂlmaHEas Wetlcastcaher amltoldlmdms sfi tHfeaingension,
the for on of the well|bor se e ncl udi ng, .

t o & colhg® Bertrest B pifets i dh IR RR SRBPMATIR U Ao Bt is merefore,
expandi figertib@thanehk hpgendedrelhiats dnlcopass Agy sirh@nodVations or embodiments.

2009/ 088424PCT/ US2008/ 013667 control screen assenblies which creates

a outward radial force on the face plates such that tel escoping
perforations radially extend. [0070] At this point, the wellbore is
highly suitable for post treatnment stinulation as there are no
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restrictions inside the wellbore. Further, it is not necessary to
punp gravel or cenent to achieve 5effective zone isolation and sand
control. As described above, this process may further include

i ncorporating blank packers, including swell packers, in the work
string to further isolate desired sections of the wellbore making it
possi ble to conplete | ong, heterogeneous intervals. [0071] The

avail able flow area can be regqulated by the density and size of the
tel escopi ng perforations used. In any of the steps above, packers may
be set up to run control |ines or fGCIXEMSLO optics. Thus, it nay be
further configured to include fiber optics for continuous tenperature
and pressure nonitoring as well as other control lines to perform
smart well functions. [0072] Wiile this invention has been descri bed
with reference i this description is not

i ntended to EeAé%ﬁé%bﬁé @%4%§Pﬂﬁ?a%ﬁgﬁn%nse Various nodifications
and conbi nat 4 ass pipe htheg atlleasrrs:msapmme 1eﬁbddwﬂbmléom@emm°u | as other
enbodi ments o e] I I

in the art up(g)\ﬁélll}g el{l}é‘.%lééel ! tdasgx%gseég?m BﬁEh% asé Elpgeagﬁ%g?m?& Iéaﬁ one
|ntendedmmh@monh¢oamgamdmdu&MaumsommognwaESmanypGuch nDdlflcatlons or
enbodi nent s.

conpr i sing: HeB0R g paoRin 5 Ry R i BFREPPETER ol ree pie
por t i onaftdefeaafpartially disp@edwizhih itz ae lepz toat o;&lnuﬂga:yehe sde@qb&saaiemtﬂ@en @md y

oF 1 1o P20 PhE AORALAR e 85 RIS, AR P AERIRNLA S.A05

per f or ajatiiany oparapfiymastadiead eﬁhWetebcdph@ patf‘oda&ast one openl ng of the
base pi pe an at Ieastlgartl ose

oooni o Pl if FeaneBE It Bisel pth 3B 8RR Suph i el B heg G e et re

di sposeglatatidl Mdydr éngestiipd s a0ping gerfRatdonrtatademy otitvardly biterd. medi um
recessed radially inwardly froma distal end of the tel escoping

perforation;
2. The sand control screen assembly as recited in claim | wherein the telescoping -

perforation is a telescoping tubular perforation.

3. The sand control screen assembly as recited in claim | wherein the activating fluid is at

[east one of a hydrocarbon fluid and water.

4, The sand control screen assembly-as recited in claim ! wherein the swellable material is
selected from the group consisting of elastic polymers, EPDM rubber, styrene butadiene, natural
rubber. ethylene propylene monomer rubber, ethylene propylene diene monomer rubber, ethylene
vinyl acetate rubber, hydrogenized acrylonitrile-butadiene rubber, acrylonitrile butadiene rubber,

isoprene rubber, chloroprene rubber and polynorbornene.
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wherein, in response to contact with an activating fluid, radial
expansion of the swellable material |ayer causes the tel escoping
perforation to radially outwardly extend. 2. The sand contro
screen assenbly as recited in claiml wherein the tel escoping
perforation is a tel escoping tubular perforation. 3. The sand
control screen assenbly as recited in claiml| wherein the activating
fluid is at | east one of a hydrocarbon fluid and water. 4. The
sand control screen assenbly as recited in claiml wherein the
swel lable material is selected fromthe group consisting of elastic
pol ymers, EP&thwhh&muohﬁkwﬂaﬁenMyb@ﬂMQn% nat ural rubber, ethylene
propyl ene non bber th
B by enevi ng DB i e ey ) B SR BlS acy Gy St ounes
rubber, jag siydvaii foftidnehddesrankd @amurrgwhhmémanmp;faeﬂe rubber, chloroprene
creen assenp

rubber and pgls\%g%%aoqrqne layer, dis ndelcoc;ntrol i e and hawnlcrya lurality of
conpri si ng: ANFeda 18 b@ F‘u RYCHOTH of 4F PRSP RIP P

ci rcunt @wmgbatate{o@aﬂ)nu%mbb@n@@btmeQas‘étptldebut ed openings in a
sidewal | portion thereof and d ning an internal flow pat h;

svel | abl e mat &pially 9f giepmigreatindlyagd &tslévﬂneﬂWlsebeEeﬁéelea%ngatep@raéwas cach
having gr b Here%dp‘h% &Tfo&ﬂ@:&' dpeiabiyRfbeiaRh Wt’tﬁl%%gf ﬁm@oﬁe‘ﬂ%g?@ﬁﬂé bide pﬁbfe aTaJ‘ﬁ
base plﬁg lurality of “circunferenti al Hé | ongi tudinally
distrib eopattetléscbwasqqgwrseﬁftb? sereshendingaenenivg af etseplé@tfowmqgai layer, the
per f or afiQ FBRkY ABing iRt Mov BatBD BetRbent £ Buid Ned 8%, fat

pi pe and a@”‘%ﬁ& pa]rlﬁlzré ﬁ/ngl sposedla?/\ta%] ?tﬁ The %[ogrglespoﬁé%ng ’ggeﬁ?rstﬁ
of the B@dpiepincandilednteadr flomath; apche t el escopi ng perforations
providing fl WPt Jas. 406k osed exteriorly
of the base E};rlt[@é aeg " éJal n?gr%%@#‘ E%Lwégﬁmggrﬁ%%é ter medi um

di sposed wi tWiereimae Irteseqblwp ecangdcbwibpn ngtw@em tvidt jadiakexpansion ofitheswsliable
in resp t s expansi on of

t he smeﬁ ﬁtéﬂﬁg?g%?gt %k&BPm gﬁﬁggxﬁ gn?g%ggggwﬁg X%k?orations to
radially outwardly extend. 6. The sand control screen
assenbly as | I i i.ng. fLlui.d. i -
Teast one of> 2 pyarsslr gl el & fokddtn 3l S3ehgh bk pbRalify flia s
controIhsﬁomsﬁadsémubbmtﬁ@dambWMed in claim5 wherein the filter
mediumis recessed radially inwardly fromthe distal end of the

t el escopi ng perforation. 8. The sand control screen assenbly
as recited i7n 'Elteaciaml Bowthod s@ken ash@ntﬂyvest femhiteinndsier § alheielh helfdtet eddifimam

the grou % | ast EPDM r uhber, styrene

but ad RGP NI PR Bt AR s ERE RBRGTEI™ bber

et hyl ene propyl ene diene nnnoner rubber, ethyl ene vinyl acetate

rubber, hydr ni z acrylonitri butadlen

but adi ene” 1 HE0F AT USSM AT PO SHE S Yo ThpeTabie atefa s

pol ynorkRedENem the group consisting of elastic polymers, EPDM rubber, styrene butadiene, natural
" rubber. ethylene propylene monomer rubber, ethylene propylene diene monomer rubber, ethylene

vinyl acetate rubber, hydrogenized acrylonitrile-butadiene rubber, acrylonitrile butadiene rubber,

isoprene rubber, chloroprene rubber and polynorbornene.
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9. A nmethod for nmaking a sand control screen assenbly conpri sing:
provi ding a base pipe having an interior flow path; disposing a
swel l able material |ayer on the exterior of the base pipe;

form ng. correspondi ng openings in the base pipe and the swell abl e
material |ayer; and operably associating a plurality of
circunferentially and longitudinally distributed tel escoping
perforations having filter media wth the openi ngs of the base pipe
and at feast partially disposing the tel escoping perforations within
t he correspondi ng openings of the swellable material |ayer such that

upon radi al expanghddfoPinaltinea sane kol frd¥Rbgehsly domyasing:t he
tel escopi ng perforations are, radiall|ly _outwardly extendable.

10. The net hBRVAYZAREFS RIBE 14YIn€I28iHs ST HRWPEIh t he st ep of forning

corr espondi ng:s;?«b@%@'a@%ndbffb D RSEr i (RS biGe B¥BIRDI e materi al

| ayer further conprises form ng the openings after Fhe swel | abl e
material | ay®Fming-ceirespeyidieg Qﬂ%mﬁs}%n&@tbéﬁme@fit'ﬂweﬂazi,%mm%@ layer; and

11. A et ho%&fabb“%&@'ciahﬁ@ 2 Ay C&”Eﬁ&Jmf&%ﬁt@a@? qunﬁdlhﬂ!yadjstubuted
subt erranean wel I” corn r|5|ﬁq runni ng the sand contr scréen
assenbl yeleserring Bfrl freationd dgying il msilia mﬁha ﬂmmeérng&@éahﬁ \haﬂemlpe and at [east
cont act

o pe i PRIy SBE Hete ORbEn B fqr R AR GEN Al Slenthap O e RoiRe
base pi petehalviapy oo thas ;ygmmadgl @wnwwggf the swellahlamaéﬁllaylaesapdmtphgcwhe
swel | ab I to contact with the activating
fluid; Eﬁdﬁa&ﬁgéé?%%?%ﬁ%?“ﬁﬁ&%%%@ﬁ@gextend|ng circunferentially and
longi tudinally distributed tel escoping perforations having filter
medi a that age Y eni 0

and at | east Opa’lﬁg%el%%d aa?éc?tgg 5 Zptlaﬁmﬂtér’:{ulﬁeh? hg%cso r&g Sf'&gﬁlaq %outeg)%npﬁgggé?loﬁg
t he swelnlthbbae pixeand a1e siv\ayd:ﬂ@ materizldgpo ﬁsmeltamlﬂphleesrfammag tlempanmscar&enome
t he swel | 9 i od as recited in
claim TS q]m%i(rg@} “?ﬂa 'J qup%gedcogrﬂwe e”%?c}“wgasﬁggl e material |ayer

wi th an activating f|UId further conprises contacting the swell able
material |ayer with at | east one of a hydrocarbon fluid and water.
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11. A method of installing a sand control screen assembly in a subterranean well
comprising:

running the sand control screen assembly to a target location within the subterranean well;

contacting a swellable material layer disposed exteriorly on a base pipe with an activating
fluid, the swellable material layer and the base pipe having corresponding openings;

radially expanding the swellable material [ayer in response to contact with the activating

fluid; and
radially outwardly extending circumferentially and longitudinally distributed telescoping

perforations having filter media that are operably associated with the openings of the base pipe and
at least partially disposed within the corresponding openings of the swellable material layer, in

response to the radial expansion of the swellable material layer.

2. The method as recited in cilaim 11 wherein the step of contacting a swellable material

layer with an activating fluid further comprises contacting the swellable material layer with at least

one of a hydrocarbon fluid and water.
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