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SAND CONTROL SCREEN ASSEMBLY ENHANCED W TH
DI SAPPEARI NG SLEEVE AND BURST DI SC TECHNI CAL FI ELD OF
WA RE7ONGENTI ON Thi s invention rel ates gener al | BCT/US06/032160
wel | conpletion and, in particular, to a sand contro
screen assenbly enhanced wi tlh di sappearing sl eeve and
burst disc. BACKGROUND It is well known in the field
of subterranean well drilling and conpl etion that
relatively fine particulate materials nmay be produced
during the production of hydrocarbons froma well that
traver sa\s dtﬁ‘ﬁ%i@dt@%{? RASKENMBPSEENHARSS ﬁ]‘
f or mat i on. unerous ens nmay OcCcur as a resu
t he product |ImI|SA<Pﬂ’E9NR:TNCbSLEE®’EmNE BERSTE®E0! e, the
particul ate causes abrasive wear to conmponents wthin
the well, such as tubing, punps and valves. In
TRESNICAT, FIFISD PArFHE tNETRW partial ly or fully clog
the well creafing the need for an expensive workover.
Al soThiSﬁnvdmeiopaclates @geadrellyrto 0id Meillscomm@tismeﬁndt i:l pdrticular, to a
d.fromthe droc
0B serdrg PRI e RERER Uk i stpmaie B R s
BAak @revaN i ng the production of such particul ate
material 1s to gravel pack the well adjacent to the
uncoHlgemeldmetnon thegsld gf S@bwg’@maaaw@b dlle@a @@tlucemplehon that
rellﬁtv%f é&tl@lﬂ?ﬂ%p %@na%r ﬁt’ﬁz gdt?c%ﬁp% r(?‘(ﬁl%gon of
control Sceen s mered Into mor

hﬁdrbcamoﬂsOframpeDS\tdlll that ﬁamrsmuﬁdammleﬂterde@t mbexdy abngrlidated
interval . A fluid slurry including aﬁhi carrier
t

formation.r QNYRFLES PrRRISPS @13yaPEGUE (5 A &°S rtha| prodyptignaef such
p%@ﬁiateg rf@)\feelxat‘ﬂfol Hr%o%a?ﬁ&ﬁat%h&é%s %t%sﬁ%gt &akd XOIﬁb@ﬁ:‘eﬂts within

d graded, down the work string and
therwdl tsheh mtublr@n puips afdvatees. Detadddion the m&mﬂtl&t@mayqtamally

screen and th erf.orat ed cas

of PG BB ahe otk BEplEE P Brd 1o S Bi0Groh PO Putle. 1hpo i the
phifiulbRr MRdteP Ns p@ﬁuédas té Othk hQurfdeef acenmby bd Qeindged from the
through a wash pipe, or both. In ei ther case, the

hydragashon Huida peisk seidacersessssing eqwpmentcont r ol screen to

AL, BN AR g

gfavalepoRtiid wetll adjecdimtceﬂhb ahsomsaliddtatlon Inosely 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 relatively coarse particulate material, such
as sand, gravel or proppants which are typically sized and graded, is then pumped
down the work string and into the well annulus formed between the sand control
screen and the perforated well casing or open hole production zone.

The liquid carrier either flows into the formation, returns to the surface by
flowing through a wash pipe, or both. In either case, the gravel is deposited around
the sand control screen to form the gravel pack, which is highly permeable to the flow
of hydrocarbon fluids but blocks the flow of the fine particulate materials carried in
the hydrocarbon fluids. As such, gravel packs can successfully prevent the problems

associated with the production of these particulate materials from the formation.
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t he hydrocarbon fluids. As such, gravel packs can
successfully prevent the problens associated with the

w@e@dozteedbn of these particulate material s froPeT/Hg82006/032160

formation.In other cases, it may be desirable to

stimul ate the formation by, #or exanple, perfornming a

formation fracturing and propping operation prior to

or silmotiteanswesist mawibehiesinablgteastahulptecke fogmatien ay,i fon example,
raulic.fract u%%n .of a hl}édr,ocarbon, formation js

PSOERIP ReslORBRANS HRSIIHRE FiE PRRBIEE 4REraYap AERD 19 P gigitaneously
witlethb QF AT p RRin3PpeE0h. ERErAEL lﬁ%@tru? {8?99&@@@&%1? formation is
conventional pr agtl ce, afracture flﬁl d such as water,
soinetimes [neogss@y tonircsiase theyaletmenbilay eof the dmidabidn cidjadest the
ed down .the work stri with suffjcient, volune and .
TR A% Beiicr Fiver el Brafee Skt MBI GRS o ofl
oIy @hulsibRe gélledck meLof bélicd TR F@hped dovwh tledRb& string with
proppi ng agent, such as sand, gravel or proppants,
spiitctent welumeagndupressutoio eprn pultiptes Bacstreh dik dhenprotihedion interval.
r S e ol i NQ- fracturing operation, It
ThESEAEE IR MaS Ml obBfbg e, POAL A (B, Sbvel or
prdppahiseinto tHeefadtured Sor thb@ufgové df hollirgkethe facaaeopen following
copntrol screen tends to leak off into the adjacent
ﬂ?%&ﬁ%’t“i‘%ﬂpqﬂ%- | eak off not only results in the |oss

4 . . ; . P OS:
of t hends®eah !fdﬁ‘?lld}/ﬁjct?\%%ﬂ h¥Sollbw n%tfhlgﬁ%}og}gﬁaﬁgéﬁﬁabﬁﬂons, the

but may al so resu amage tio
fmdimstletthesand rdnitascresh taxls ée teakndf idtnthg @djacertt fermation. This

5t et b fooh e Riliwioly Blspoiit afichifto e formaton,

bl hﬁz \edoSreMIf 1 dhndagBith FheegriRéll Rk Qrdi@dUbE Sardd &ABE Mreen and
as the fluid remains in communication with the various

dpesnte o fqronation ckhiedhed leskr 98 ds afartiqutrely Pobleniatig in cases

d [ , [ d |
ST SRS RSP AR SO ey o
flgedreaiaing ihReMeERmdcaOh Wit Be vaeusClormatink fyr B extdied period of

tools may naeke themunreliable. Furthernore, the sizes
UHe-t he tool s (smal l er inner dianeter for given outer

di a@x?s&isng%na B td%gitrcn@% r&%&%%nsfi% arfll Y1 BRs that must

di aneter) "may ma e for various
bapiplinto e whedivelyuesiriasvengooimetr yanside a erelitomnathe rcotiphxity o f the

tgo small. to all ow.service tools or concentrjc .
toslo i rie B WHERADLE o FBEhSeTY. fBF Gt AL (e gl smglr inner
dan @t RE gflicA R didReth 08 Sark& AibOWa@blef &drl 3ien inner diameter)

pl acement of gravel or frac packs around the
ngpiihelee themvnassirable for various applications, such as having an inner diameter
that is too small to allow service tools or concentric production equipment to be run
inside the screen, or an outer diameter to large to allow effective placement of gravel

or frac packs around the device.
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In accordance with the teachings of the present
i nvention, disadvantages and probl ens associated with
worenag4sg7 f | ui d | eak of f during conpletion opePEI/U8986/032160
in a production interval of a wellbore have been
substantially reduced or elidinated. In particular,
the system and net hod descri bed herein prevent
SUNMARYDbl e fluid | eak off during well bore conpletion

the. G BERRCdaSh il B G ohEreoMEUAL o SRLOR disadvintages and
pASHERR 236 a8 tﬁlﬂf’ﬂl@neﬁ%ﬂ?@ duneRbk off dtﬂﬁgpd'o%ﬁﬁéﬂon %perattons in a

i nvention, a sand SCreen asserrb
prgslftingy eltftrmil Qfobewelébqra tlmatfe beebvasé)stanpdlwmducﬂgi @ ¢limighted. In

oL SR B B i R R e P e o
dtnhgg eﬁehb@éqfd)m Tétﬁma@ﬁﬁémh roHnEOthk MSIRES o HrbdicEbA Q‘hte from

seal _el enent di sposed within an internal dianmeter of

t}teﬁeo‘i‘tfﬁepéilﬂelwa]s@fmgﬂeom0993| tioned at | east
part krialnlzéér NhEs kﬁfﬂp&fkg ‘?dh,tﬂlseﬁt:{%ﬁ tzlg{pfrggeﬁg %Qfe}?t‘fa(% aiosghd control

The |ntern 0 con

sére@wadshmblyg ﬁ)rttlnse i & stellopeninohdes hetubilhe bagkl pipedlaving a first
el ene i nc a first material that is_dissolvable

PB@OT ¢ tSP%ttons el PeRatRd yebiending ablegd @ Tyt eepug thy allows
flbfend tt?e"rétﬁllouéﬁ a41“h§ Fﬁgﬁmy 4 {nofadgé Hﬁtte?ﬁél‘é@ﬂt éﬁlf%ft bisposed

the internal Seal ement’ no Tonger controls
whthowen hrteughdiemetet iof she tibehi bgse pipe pad tpOSlJtlbaﬂfd at least partlally

oSO g 8 B 8 PR W e
flagis goW thromh eleSrst peHde. aTHEAhRAMD| LalPbitheti SRISRE a first

so as to prevent fluid flow through the second

sTiEs el Bl firsiptaliepnieandi mey beldissolyed bm @xposing the
r{l%tlglr ée% dek%%ﬂ 15 ﬂqé ?’%&l %@K%n? um{l ‘:Eh Hl% rﬂgl seai € eﬁbeh 8dlonger

ccﬁt&gﬂsaﬂaldlfbvpthmgl@cthéﬁestep@ﬂﬁ\gj sol vent unt|I the

degr dabl.e plug no Iong vents fluid flow through
t he E%H@ll gl? eqt S tgﬁ g%twgqr bé??dBH‘F mgmhavq peecond perforated

sdcBbE WA atsl%t a%la&ﬂiﬁ_l_ eﬁ?%n"mél E/ n}laﬁfzﬁgci {?ﬁﬁtde fal grdadable

| ongi tudi nal slit gltUlna
ploigaispobedotogds to peevent fuid @owwﬂhnglghrtbmetcbmd epandrgd. OFhet dxegradable

t f t L.ar . when an e ter
obihinty” BELIRIn ot St et ip SHSuBay p i el SV a e
degthddbtd Bl MafPibghEEsolRRANLRRx IR (1R dégraaaelepﬁlﬁg% rtﬁe second

insi de of the base pipe to deformthe 1nternal seal

sverrramtil theddegradabimpaedy longeraptevents lyidi fipwothrough the second

opening. In another embodiment, the internal seal element may include at least one
longitudinal slit. The longitudinal slit allows fluid flow through the first opening from
the exterior to the interior of the tubular base pipe when an exterior fluid pressure
outside of the base pipe is sufficiently higher than an interior fluid pressure inside of
the base pipe to deform the internal seal element radially inwards and allow fluid flow
through the longitudinal slit.

In accordance with another embodiment of the present invention, a sand
control screen assembly for use in a wellbore includes a tubular base pipe having a
first perforated section with at least a first opening that allows fluid flow therethrough.

The assembly also includes a degradable plug disposed so as to prevent fluid flow
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t hrough the longitudinal slit. In accordance with
anot her enbodi nent of the present invention, a sand

wa@onrnpie2scr een assenbly for use in a wel |l bor eP€UB200€632160

a tubul ar base pipe having a first perforated section
with at least a first openinggthat allows fluid flow
t heret hrough. The assenbly al so i ncludes a degradabl e

1Pk S Rablef b1 r t
P e e BB DM kL 4 P ot i
disselvaldb byhafirst soldemsmﬂ\tbdad@rmabha plug snaysiod dlsmlvahlw exposing

e pPad (SO e e o PEa s dohds provents

@%gfﬂ&g%u@{%mgd eniger prevents fluid flow through
the first opening. ‘Fechnl cal advantages of certain

enmbodilielntieal aflvarttagep 0€ sertain embedinicats ofribe ptt@era igggmtion include

B Rt e BReT P e Pap IR BRT b Bisl B ghfloss into the

%ﬁﬂlﬂh@h?s? Qluﬁh%QE@ So@pRtidh IppveekOand hEloRr R URE lp@cftlu@ﬁon of fluids
fluids tromt formation(s) follow ng the conpletion

@fogt@gesformqtlpm(ﬁ)efqi@m% she edraplsiien PEECH: ed@niternal seal element
%ﬁﬁrg%&ft érf €q e%’? ﬂL rﬁdrﬁ‘ %‘a‘kﬂ%e ﬂge ﬁletfiaﬁnét et eglé) ch\épinloﬁuctlon

ronin ervals
iiteivial spare e il @mnplsted @@ wintil ﬁwduntgorprsohhgum dhunrtgwproductlon the

e gFehF BRI bb SR AR e ioreh i oV 48 Biaption luids o
HOWCEbA P%ﬁw@r &ﬁﬁ@%&?&ﬁblﬁﬁo ftﬁh%nte%%f i or. Another

techni ca vant age ti1cul ar enbodi nents of the
pr esenﬁtnqthwetﬁchmnalrragivanmgeudé pavgodivi |ambpdimentncofede present

t he ate of . fromthe ct t I
ifealifh vofy, BEGRa G gt P usrelt (R iRy Bom e
‘f)'i‘&hféﬁoﬂﬁft@rvgff byasewcﬁﬁébldbgraﬁfngQE@ frdétalll RaldietBént ahl@ne or more
internal seal elenment and degradable plugs may degra

ade
&% aaplowtise gf dagredabie plugguchliconteren] serleglomant and degradable plugs

dl%%r @ (ﬁ?gdebéls z %{)}ns%@ﬂ e ngg%g?ﬁ%eg?gdgptﬁgy gﬁay\) %%;aded by solvents

sgdth enleept&mﬁedaduivm ggradile f@l thg purpbbe offdt@ndiap she fgenal seal
to fabrlcate %@g i nternal seal elene

leyplugs.gelles mateaialy, @S%c{a ks, 'él%tﬂcageeawt igternal seal
aﬁ! Snll figmi n%g&ﬂgé‘gﬁ{ Q%ns&@émﬂee&ﬁ%mg uge%gtro d% them.

gs may mnaterials that dissolve int
ﬁﬁk@smtnmalosfeahyl@mn‘aamb dsgradablatpbrgs may dddinedofiain materlals that

rfﬁ B 58 tne BT E RS Iy o ARk B fer o0 Mt of the

An additional technical advantage of particular embodiments of the present
invention may include the ability to degrade the internal seal element or degradable
plugs at a desired time and rate. One or more burst discs or rupture discs may be
incorporated into the assembly. If the rate of production is lower than desired, the
pressure in the wellbore may be increased to rupture the discs. The new openings
may be used to increase production, or may be used to circulate a solvent over the
internal seal element and/or degradable plugs to dissolve them and thereby increase
the production rate.

Other technical advantages of the present invention will be readily apparent to

one skilled in the art from the following figures, descriptions, and claims. Moreover,
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invention may include the ability to degrade the

internal seal elenment or degradable plugs at a desired
WQ 2098/024027 r at e. One or nore burst discs or rupkQiF/ES2006/032160

discs may be incorporated into the assenmbly. If the

rate of production is lower ?2han desired, the pressure

in the wellbore may be increased to rupture the discs.

whiile spevifio penantggesraye been sagmtatddnabogasearjpue dudiodonents may

. Or be used to ¢jircul ate % sol vent over the

NGl i FOIBE A TEREAKHHE CHHAPSIS FEYFHBEES e pl ugs to

di ssol ve them and thereby increase the production

rate. Qher t echni cal advant ages of the present

; AW¥aBent to one skilled in

the' _t fr n1the'folf : ur.es, cri ons

ol ai 19, PRBRE R BPrG,Ropele “tep%efeﬁ%damﬂﬁﬁ 5 $8h ind the
fEMEEhRd S8l aARRYELIheMAE, I1ORSerRBRORLIRRY the B@YOWlﬁ%'dH%pﬁbﬁ staken
sone, or none of the enunerated advant ages Rl EF
lmxﬁnﬁmquvn®mﬁdme?HEHERAWME@SHWGgﬁn@vmﬁéla more conpl ete
underSEERt 100 e PLEHRNLRVSNL RN GillSpg gos platform

features an van ages HerEo t erence s
obbatih®lal paM 09 saleb eohtial | safeenta'gk@ﬂ)lie@ 16 Offcohialah deOwith the present
t he acconpanying drawings, in which: FIGURE 1 is a
ineRbgitic i llustration of an offshore oil and gas
pl at f ?Wf £l t%alac& %Wa%%%wg éﬂg &Rk §c(fée%ee{§sembly of the
asse I'és I n accordan t present 1 nvent
pHsGUREvéhtion havipg ra? m;'xtﬁrnahsteahalfa?nem (hﬂpO?éd mtﬁmm:ibase ptplepl
scre 0 e resen i pventi on havin
it e GIIEd 5% GioshoouioeRb Sy O BriPR! doBsGrkgassembly in
&%&%ﬁﬁe%Mﬁ%ﬁ%ﬁﬁ&ﬁéaﬁ%ﬁméﬁﬁﬁaﬂhﬁ%ﬂﬂﬁxa sand control
screen assenbly in accordance with an enbodi nent of
t he FlEY&RA 4iinveeeopo pectiphBUREWof an alternals sengtmslithentadf a sand
Yufilftesh 2aiptsy B R EOSRELTRM o b B el s homent with
mﬁgﬁmﬁﬁlgﬁgal elenent with longitudinal slits; FIGURE

IS _a cross sectional view of another alternate

enbo&IﬁHA?tE ofs Horeshechonnl visTv elanodhier gheapts epbedinagns of a sand
cBh %}eeh %\éﬁeﬂ{lmg 'ag c}hrg%ng}ﬁ/h\}gﬁﬁ&{ ga?\{)?%ﬁﬁ'mt%ﬁﬂ?éai eRBfint and

pro uctlon eqgr ada pl'ugs;
production holes blocked by degradable plugs;

FIGURE 6 is a cross sectional view of another alternate embodiment of a
sand control screen assembly of the present invention having an internal seal element,
production holes blocked by degradable plugs, and rupture discs;

FIGURE 7 is a half sectional view of a downhole production environment
including a pair of sand control screen assemblies of the present invention during a
first phase of a downhole treatment process;

FIGURE 8 is a half sectional view of a downhole product environment
including a pair of sand control screen assemblies of the present invention during a
second phase of a downhole treatment process; and

FIGURE 9 is a half sectional view of a downhole production environment
including a pair of sand control screen assemblies of the present invention during a

third phase of a downhole treatment process.
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FIGURE 6 is a cross sectional view of another
al ternate enbodi nent of a sand control screen assenbly

wW@RoowlosiepT esent i nvention having an internal sRel/US2006/032160

el enent, production hol es bl ocked by degradabl e pl ugs,
and rupture discs; FIGURE 7 i a half sectional view
of a downhol e production environnent including a pair

OETANEIEPRSCRIPERINS ©F PEEGNIVENBI( the present
invention during a first phase of a downhol e treat nent

pr oc eé’%lnlq:uh@ujmgtng aryl gsm@pf vaytous ieathardingnasyo Hthe present invention
SR SPAE Ry SO AR BSO8R Sl henion

@ttwld& ﬁaﬁﬁ%@pﬁcdbl'@%ﬁ/eﬁfw@ comuphroliidhr eat Berndmipddeiess.a wide
and FIGURE 9 1s a half sectional view of a downhol e
prBeit @fisapcitn @pnt@hﬁﬁe rilth Wéplﬁa|@@0él%@1t$ digpussgghferen are merely

?\Ehjéﬁ{le 8f Eﬁe%gﬁca #-n%ﬁe% tn.{%g ltlgé ftfﬂgg‘%l% ndt\ﬁﬁrﬁd A& delimit the

pf]cqxeeﬁ‘slwq&mntﬁaeﬁﬁsml PTI ON OF THE | NVENTI ON V\hi | e

t he maki_.ng and .u vari ous enbodi .nents of

pr esentet ‘?rHV% h‘PP@fV Ei’rgpe“:%-rl%% ds 8 gffshprg 8%183”5 251 Pf%‘uc fign operation
5094 1fishsied Wﬂﬂ%‘o%ﬁ&j c&ﬁﬁ)tl stlgn RsERBREs Aq1ve "&iﬁép@ﬁ'ed adjacent two

provi des nany applicable I nventive concepts which can
ipeodewboaimgervals 44, 9 dﬁaws@ﬂlbemeyraspecglpelm fA serobpsibaarsible platform

T ERSE b STRE T 300 S B L8 B8 oo

isBY 8061 08, A2R86bsdR cBRduitd efiehdd REmSE ABE ,@i of figs plage@Ati2 to a
invention. Referri ngll nitially to Fl GURE

ofdlibnat mstellptiemart ebditblaweroprevpdea oo ﬁ’lqt@g‘nsu has a hoisting
N lé’%ﬁt&l ?,tSee%dV\Q ggrgtg}éggz n?q‘?lg?lgtarnﬁ oWelift Blp%ssctﬁ@% éu%ﬁ fs a work

I'spose WO “pf o uctlo I'nter
5&11@32;3 wel | bore, respectively. A sem -subnersible

LA I M Y -
]lgr 16‘ %ﬁg 3608 ‘%Eha{ent%@ velif RLBIp 5O By d8GKN 23R Oty drk &tring 32

orm to a we Installation 24|nclud|ng
bhcdudnstsapd cvEnil erseR 6sseﬁ’lbht§ #0,m21 Sandscoatrhlososednr is positioned

a1r1 g)%qqsuﬁé(gn gﬁ%ﬁg Aglel%l rtylxget‘(nk 382){(% Q" 48 %%&Jﬁgf{ﬂg (fd Bog%éﬁ%l}l 4. Sand
%h@{ﬂd Scrb&t Qu@hiihenyar beysoRar Wwithl haldaclidic lindhaD 50 between

formati ons

packers 52, 54 adjacent to formation 16. Once sand control screen assemblies 40, 42
have been installed as illustrated, a treatment fluid containing sand, gravel, proppants
or the like may be pumped down work string 32 to treat production intervals 44, 50
and formations 14, 16, as described in greater detail below with reference to
FIGURES 7-9.

Although FIGURE 1 depicts a vertical well, the sand control screen
assemblies of the present invention are equally well-suited for use in wells having
other directional orientations such as deviated wells, inclined wells or horizontal
wells. Also, even though FIGURE 1 depicts an offshore operation, the sand control
screen assemblies of the present invention are equally well-suited for use in onshore
operations. Also, even though FIGURE 1 depicts two formations and two production
intervals, the treatment processes of the present invention are equally well-suited for

use with any number of formations and production intervals.
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14, 16. A casing 36 is cenented within wellbore 34 by
cenent 38. Wirk string 32 includes sand control screen

wasmeobicees 40, 42. Sand control screen 40 i s PCT/US2006/032160

positioned wthin production interval 44 between
packers 46, 48 adjacent to fdfmation 14. Sand contro
screen assenbly 42 is positioned wi thin production

i nt er FREURB betl\hlfs&atel@ad: lpeitil 22t aSAyadiledcenta k4hd control screen
e sand control screen assenblies 40,

%S%r"'lir‘{‘g{V ‘Q@eéh aP‘%%gaéHCP etith s pptigeler smbgedinentr eSante ﬂ@ntrol screen
Eis&hglmﬁlélugbﬁg b§§%\5¥g?i 8 Meehas %Bﬁpﬁ %{be se?ﬁorf g]ﬁg ﬁr&ci 2 Bgforated

string rea
Sfmlen 04 Ilmlmﬂng & pluaaity b bpmﬁmgsrfﬁ thek, al1d6, thaﬂodzeﬁQdmdiﬁdon fluids

f FI GURES 7-9.
e Rsicirkr Eemassamn bl o hpemer ammmise| Sze #deshepngf openings
6®aid Wt R 1B PRI i8Feribon! F1 ?eﬁ QRbrdidhy ea?e%? 8hr&ifed for

equal |y well-suited for use in we havi ng
Hideptoduefian élild dhe antegnity efubiseapipdedd at mhmminleé Even though

SR S0 ORI o e 3% BB, s

cloaiiyrdﬂherqjéftbﬁiﬁoﬁ sis 00 iheSval oftage 15{?8 $2 Rbuld e thO Aol Bith for
wel |l -sujted for use in onshore operations.

[ 1y
ﬁpégm’cg\%}ﬁl REOLIerEnEsREmbly 68pi cts two formations and
t [ I e t SS
the poRREEHAAd ULCEYR @ ork bILEOR, s B ORER BF o pneratty
syimithetaingllsn disbrénteaf afomt nind am@%f&ﬁde pipRdsl:t iRABs 72 are deplcted as

RS bt pres bl T B T
SAERE AP Sﬁiei/\&lhﬁb Oéé%ﬁfeir? Ul i RpRedi tﬂ@ Qﬁac& g@\?ﬁ X %ﬁtag'r%llgement

screen assenb ncl tdes a bas®
o bk 7fé|lpen0§ émltadntoemeanumw paadfmmgerdemeﬂMBMe(ﬁﬁnd will vary

raI f openi that allaqwt
ISR ol o s PiRE S I2Brtelbah PR i ghpracteristis
1@%&&HhknkﬁﬁwnThﬁmﬁ%aCt nunber, size and shape of
s 68 are not critical to the present invention,

openi n
sg I owgaﬁé’@ d ergundaibsri2 iaesareer WireoiA. deaedrowirt 7difdrms a plurahty

t ase
e e S PR
whigh dorhalties fluatsheiy Atapdiie (mnﬂibbﬂ@ﬁtum(‘drr]ld dlﬁ@ gapﬁlbéﬁv&%m the turns
oot aRTRTHER) bl oBmacho fo v i

Be pRRieed QA MR %r&e{he %3@%1‘?403’ b%%‘se}gﬁﬁ]&lﬁg tﬁ‘é]%ﬁ‘ﬁ% packing

base pipe 62 are a plurali
qpsrpsion) | Jogether, ribs 72 and screen wire 74 may form a sand control screen

jacket that is attached to base pipe 62 by welding or other suitable technique.
Although FIGURE 2 illustrates a wire wrapped sand control screen, other
types of filter media could be used as alternatives to or in conjunction with the
apparatus of the present invention. Other filter media may include, but are not limited
to, a fluid-porous, particulate restricting material such as a plurality of layers of a wire
mesh that are diffusion bonded or sintered together to form a porous wire mesh screen
designed to allow fluid flow therethrough while preventing the flow of particulate
materials of a predetermined size from passing therethrough. In this embodiment,
some supporting structure may be required between the wire mesh and the base pipe

to create sufficient flow area between the base pipe and the filter media to allow
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symretrically distributed about the axis of base pipe
62. Ribs 72 are depicted as cylindrical rods, however,

WO 23/07@2may have a rectangul ar or triangul ar BCDES2006/032160

section or have any other suitable geonetry.
Addi tionally, the exact nunbey and arrangenent of ribs
72 is not limted to the nunber and arrangenent
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bas onthecarat ristics of the formati on from
ﬁﬂ“ﬁEU?ﬁwpgﬂBEFﬁﬂgﬁfoduced and the size of the

gr aVe'PohﬁoQ&l wstth gurbmedtRetal aalf haskingoons faﬁtmwﬁnal seal
Together, ribs 72 and screen wire 74 may forma sand
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a wre wapped san contr

seme@nfrodt Rekldsiopes sath fasld ﬁﬁtufmdjrasyﬁﬂmhd rbldaemsc&dothsr suitable
alternatives to or .in conjuncti q with th appara{ ?
FPLymeE 559 B 8o i S RRIHP PRV, TG ety o Parha ¥ QF fegppletely recover

L DG ugde neﬁugh é%ﬂ@loﬁefo %eﬂ)réég ar® b el Pah Qﬂﬁer embodiments,

particlrate strlc Ing material such as a plurality
afiteinay sk elofent 8 nney beﬁdrmteklaftomaelegjjaﬂabjs podisidvabéel(cotectively

Sl ) SRR ar Bt REHoE DRSPS B ol or g
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predeterm ned "si ze from passing therethrough. In this
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gg%ﬁg‘gﬁté %?31 %\}Og’ls eatlv\slgélng e%%ﬁﬁ 80 'te rgxgengﬁgﬁl(g ﬁleow from the
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entire | ength of the screen wthout high friction
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58 o ey oriagap S8 g BE SR P stiesh SsERAL oPrireceds o
bR MARRadydiedi a or the wire nesh nedia previously
escri bed.

With internal seal element 80 positioned within base pipe 62 during a
treatment process, such as a gravel pack, a frac pack or a fracture operation, treatment
fluid returns may flow into the interior of sand control screen assembly 60 by
deforming internal seal element 80 radially inward away from sealing engagement
with the interior of base pipe 62 and openings 68. Also, with internal seal element 80
positioned within base pipe 62 following a treatment process, fluids in the wellbore
are prevented from flowing out of sand control screen assembly 60 by deforming

internal seal element 80 radially outward into sealing engagement with the interior of

base pipe 62 and openings 68.
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Positioned within perforated section 66 of base pipe
62 is an internal seal elenent 80 that prevents fluid

wo b@rot4som t he interior to the exterior of sanPCTURINED32160

screen assenbly 60. In particul ar enbodi nents,
i nternal seal elenent 80 may be formed from an
el astoner such as a natural or synthetic rubber or

ot her ngbbcmcpohwﬂﬂf iseradl 8l elemeghs®pbsiti®iedNaihilDbase pipe
ally or conpletely recover to its

s uPustiocapis BRI Cae e GoReTicussea sy figforming
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constructed fromany materi al ve an
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ona-eadmem‘ ofB8thellbier DU 6 GCHIRSHEI Yor @8rihS pRId8BE&T so as not
than the pressure outside of sand control screen

or eerrenss thedlowy rajqof thgipaoduction ﬂu@mthrh@glemegmge 168.
tot hPLGﬂ%Erj ﬂfusﬁ’&tess gl(f: &HlttIrOP Lcrg‘&{ gs‘g&n a\éc(érgrmce with a

when t I fferent |a pressure across in eTnal

pirbn@at eBbodiment bfi¢heptoseritdnvémionheSindt &m0l sofee aB@mbly 90
60 exceeds a predeterm ned

. nbl
RAES byRLRDE 2 aRAcke o Bl PEITRC i0 O GORa BireRsaiad shetion 9.
bassraRRliREctRA B HcRBYed a PhEaHFERIHo lp@ﬁ1ﬁ§§§§ P%Hﬁgn&fsoﬁ"the exterior

gravel pack, a frac pack or“a fracture operat
oF ease mive 93 llsual dandecantrob seragn facket hQ@tmcluﬂuaglmplarahoy obfibs (not

scree ssenbly 60 by deform ng internal
H?‘ﬁ%@%e H%ﬁf rggpglly i nward away from seal ing

engagE@@Mne‘dA Withiheisé BigRr 90fs &f inkaas ééhp@leﬁlgmamh that prevents
gg}gnti ngs 68. Also, with internal seal el enent
[

v e thetipferoniostae skisaopof mldlcgmrﬁlgscaemra@mntém% during
EH 88ch ahdl U&e%ﬁnérﬁ 5hg rﬁ’l‘@(ﬁl}ck? Bh Ginfl-5a1 p@gtrrglpus? %ﬁ:dL Wacent sand

ng-out of sand co screen as
dﬁﬂmiﬂmﬁgnammmmhaDOséahh@ﬂhﬂ&mbd&ﬂﬁkﬁdhahjaﬂ@ﬁﬁW@ﬁﬁon106of

S oA VB BEFF ALY BROBIG Y GHni Fhei Vel 108 on the
Beflor QerHTEﬂH %Q Regbd 'QQWbé’%tﬂ?b@ 9Das &n PdREsi L or other suitable
producti on me ds may flow i nto sand cont rosf
#8enb0r yetlbek wapibegused to secure flared portion. 106 of 1nterna1 seal
element 104 within receiving profile 108.
A sealing portion 110 of internal seal element 104 is not adhered to base pipe
92 and is radially inwardly deformable away from sealing engagement with the
interior of base pipe 92 and openings 98 to allow fluid flow from the exterior to the
interior of sand control screen assembly 90. Accordingly, internal seal element 104
allows for treatment fluid returns during a treatment process and for fluid production
once the well is online. In addition, internal seal element 104 prevents fluid loss into

the formation after the treatment process but before the well is brought online as the

fluids within sand control screen assembly 90 deform sealing portion 110 of internal
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internal seal elenment 80 radially inward away from
seal i ng engagenent with the interior of base pipe 62

war@7opsai ngs 68. In particul ar enbodi nents, tPET/UEM6/032160

of production fluids around internal seal elenent 80
will dissolve internal seal é0enent 80 until internal
seal elenent 80 can no | onger engage the interior of

baseldhdf 2 FRIARALUOREN RGBS s&fing AerBh GO BRI the interior of
internal seal elenment 80 may prevent treatment fluids
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§dafERAROT(4 Ry b ?pl%&nheﬁélgrdﬁ@lwe%ﬁ%}nd ehSHBD Leal Ql%lfegt (%4 may

within receiving pro seal I ng portion
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ocbonslingrytil thaeesehafl hyberarkoneprodecting Thiepseesnéeorf internal seal
1%&@#1{@1 &n%)l ﬁt eé Héc?éasgc&]flb&}Qat% o ?oaéugﬁgﬁ ffHa? ghr%&ghacpp%mngs

98 because the productlon ﬂulds need to deform and flow around internal seal
element 104. Dissolving internal seal element 104 after completion of the well will
result a higher flow rate of the production fluids during production.

In certain embodiments, the material of internal seal element 104 may be
dissolved by production fluids such as oil, gas, water, or other fluid present in the
formation. Once production has commenced, the fluids being produced will flow
around internal seal element 104 thereby dissolving internal seal element 104.

Alternatively, internal seal element 104 may be selectively dissolvable by a
fluid or treatment agent other than a production fluid. In this embodiment, a
dissolving agent, or solvent, may be pumped downhole from the surface to circulate

around and dissolve internal seal element 104. This step may be performed after well
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once the well is online. In addition, internal sea
el ement 104 prevents fluid loss into the formation

w@paog246ke treat nent process but before the wePCT/10S2006/032160

brought online as the fluids within sand contro
screen assenbly 90 deform sedlling portion 110 of _
i nternal seal elenent 104 radially outward into sealing

engpleoR ahd Befofe prloudtihenir®! offt rRe) bOER S8 Akt %dﬁ@aon has
of base pipe 92, thereby seal i ng openi ngs 98. In
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el enent 104. For the purposes o pecifica
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vanstldét with |nter nal seal el enent 104 for a Iength of

fl
bear koo kPRSP i adf ol Bt Rlbeisel AP wiY appvents

ﬂnideﬁlcnza frosetk istbeseotthd Oderic Jrakdded fcblemwcﬂelan aésexhﬁgsizo In
ﬁl ally deferm ne when internal seal elenent 104

e ilugfeichembadigrent, glirstraied oertion {Heofrintasnalaeal enientol 38 is
LK) RIS L TR Y BB PR 122

desetandifl et pditivant3s, oftitwernde sdat ekérﬂenf B3 0is ksbcﬁirgcrm aioufﬁﬁﬁ: within
I t 104 mately_one week and interna
SRR FeAENRE Bk Bt PO T GRE ARl 2] 47 PR QT other
?{1&%&8 B«?‘lﬂn@g kﬁ?erft F GemRO8" mAP IHRCENed Sto &cﬁﬂéeﬁﬁ{:‘ raﬁ@ léegdn'algﬂared
ui n ano

her enbodi nent, internal seal el enent
nodionny 3ohps iof eln'@m@(l) iseals elewiohte 138 Vgésn Jubtubid se@sd rreceiving

l e a|n its ec .
B Fohae ondfred A Pt SR b PR ARy B i Bty of
Ihettudihalatits THoe presence of internal seal elenent 104
may result in a decreased flow rate of production

f 1 ui o5 eRFFHIfGh adpiddlenigstigpolyateannd ecal Klemenb BRcetwaen first flared
fé&ﬂﬁbgsl?)ﬂ gxg sE%nqleﬂé}E@héﬂgn 133%s ere Qbferpa(%aﬂflni\gj@ Iaway from

[emrent 1 SSO g I nternal seal elene

~ sdaling engagwneni ovitlothet hmenml df pérfdrateésatiional s glievasd pipy 122.

{Kﬁ}e% i%!en%atf eeﬁ re grh'lgr{tl 1%% is 1nwardlyd(lfer:tjo ecf rsﬁ%ulci()i c%le'n and widen to
allow fluid flow through openings 128 from the exterior to the interior of sand control
screen assembly 120. Internal seal element 138 thereby allows for treatment fluid
returns during a treatment process and for fluid production once the well is online.
Internal seal element 138 also prevents fluid loss into the formation after the treatment
process but before the well is brought online as the fluids within sand control screen
assembly 120 deform internal seal element 138 radially outward, thereby closing slits
140 and sealing openings 128.

In particular embodiments, internal seal element 138 may be formed from a

dissolvable material such as PLA; pliable water, oil, or gas soluble resin; or any other
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In certain enbodi nents, the material of internal sea

el ement 104 may be di ssol ved by production fluids such
W@2000/04629as, water, or other fluid present i nP€mES2006/032160

formati on. Once production has comrenced, the fluids

bei ng produced will flow arddnd internal seal elenent

104 thereby dissolving internal seal elenent 104.

shitdbes AREIVAILY matdHar Nathis eAbo&hRAE Nhtedf séi¥lch®nt 138 may be
selectlvely di ssol vabl e by a fluid or treatment a?ent

dssplaed imany of the sersaess shsonssgd @baye teﬁa@n@mt@m%ﬁal elggent 104.
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pRATch] a8 WhiodRRGR T B re‘é‘énttlﬁﬁ‘erﬁlbﬁs &Hndi dOMEHL §R8n é@&ﬁbly 150
control screen asse i ncl udes base pipe 12
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6, h I f 2
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ﬂmnﬁbﬁi theCdxeeior Jt@@l&’eﬁﬁltelﬁﬁ df RehdIdbiitebl dcRetl laddehtbyy 050. Second
(not pictured) and a screen wire 132. Positioned

nﬁ;fm’c@ﬁl fe5den hpphasipplurality pf PPﬁH@%gffallﬁstb@&I argbloglist by depradable
p‘é\%tlﬁr %@#Bﬂ)ﬁﬁcﬁ bk cf-f okl o'f e 159 RTd F%Q&tﬁé%%qeen jacket
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q;ernal 8 is. sec

| t 13 | t ed
i t hitisionrd SETEREE ! T ran BT% B YRR B g prevents
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sRleU§ ghdroYeddh tho@kdhpal slits 140.

In operation, internal seal element 168 may operate as described above.
Additionally, degradable plugs 157 may be degraded or dissolved (collectively
“dissolved™) after well completion or during production to allow fluid flow through
openings 155. Degradable plugs 157 may be formed from a dissolvable material such
as PLA; pliable water, oil, or gas soluble resin; or any other suitable dissolvable
material. Degradable plugs 157 may be dissolved by exposing degradable plugs 157
to a solvent capable of dissolving the material of degradable plugs 157. Exposing
degradable plugs 157 to a solvent may include, but is not limited to, circulating the
solvent around degradable plugs 157, allowing the solvent to remain in contact with
degradable plugs 157 for a length of time, or, when the solvent is a production fluid,

by beginning or continuing production.
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In operation, a mddle section of internal sea
el ement 138 between first flared portion 134 and
WG ewonzhet? ared portion 136 i s defornmabl e radi aPCHUS2006/032160
inward away from sealing en%agenent with the interior
of perforated section 126 of3base pipe 122. Wen
internal seal elenent 138 is inwardly deforned, slits
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internal seal’ element Alternatively,” internal
ox gadtmehieagamt oll@8 thaya lpeoduotione dufdr oIn this emmbsdimeat,ex digsolving

oZ61F e b Aowhhol K The SwrEatRtS iRl o pad dissotve

dédrhdabley llglhgs PST.t THis|sYepOhaf DOPEES @I dFRE WEBr colndpldtich and before
original shape after deformng forces are renoved. In

Pepdpetian Sutsaer &mppdeaeompleted eBerppductian bas sprpenasggofagrease

tﬂ%eﬂf)&rﬂ‘? of e PALckibi® Hugggﬁberhi égh%dﬁgﬁ énbc!a;hfﬁ%}l{s ercls not

sand it rol reen asse n accordance Wt
pmdnted(:fnd)rara ﬁ)ﬁﬂ@@@ﬁﬂ&[ﬁ may be Imeed)foeﬂam&wely\t’ﬁ%lve megﬁdﬁiﬂe plugs
control screen assenbly 150 includes base pipe 152

1ﬁgvi ng a first perforated section 156 and a second

per f W&h‘%ﬂg&lﬁt‘&%}b gﬂlgﬁ‘h aFd it iR ‘é‘&gﬁﬁcﬁfo%%l%}?ﬁﬁérﬁél stalelement

has a openi ngs 158 [urd f
16§ domtedefrantaedismivable thateriahttbe idograddble phugs cldit and the material

assenbl 0 Se erfor t ed sectlon 154
SRR BBrY st isnae 108 Pkt Braciisierhy o « fferent
nﬁ%faﬁd athsil gutﬁé shiné. olP@ferdr® riﬁ&’ceﬂﬁl fo?%e%i@d@ﬁl'e%lu@é‘ 157 and

base pipe 152 is a sand control screen jacket 160

mt%ﬁkﬁ@alrféeraerﬁl 148 anaxtrgswt indepeadpbhle plygs d 6 pad jntemal sgal clement
16§ B&‘BE d“l’gs&%aﬂig %y the same or different solvents. If degradable plugs 157 and
internal seal element 168 are dissolvable by different solvents, one or the other of
degradable plugs 157 and internal seal element 168 may be selectively dissolved
before the other. The ability to dissolve one of degradable plugs 157 or internal seal
element 168 before dissolving the other may allow for greater adjustability of the flow
rate of production fluids during production. Even when degradable plugs 157 and
internal seal element 168 are formed from the same material, the design of degradable
plugs 157 and internal seal element 168 may be such that one dissolves more rapidly
than the other, thereby providing a gradual increase in the area available for flow of

production fluids.
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Positioned within base pipe 152 is an internal seal
el emrent 168 that prevents fluid flow fromthe interior

W@ oovkzdeext eri or of the sand control screen asB&niib3006/032160

150. Internal seal elenent 168 nmay be simlar to any

of internal seal elements 8014 104, or 138 discussed
above. Therefore, internal seal elenent 168 may be

made Whila arpmb(nmﬂar&mndies and mﬂbh@nmt ef ioﬁémngm}/Si)an&rﬂggradable

ehiisrisn g Deermatas st b BB 5cfhe Bt re@gemertof Openings
15BtLANR a%l%l% Bl ni%mmﬂisﬁ&: (M Y10ORRieHE qedebl§e@£1‘é£‘%r%1d flow

in the i'llust atlon I'n operatlon i nternal seal
aalemendesit6d flowyratp eFlat}e:naered oxxe ilvecnabeotéon of degradable plugs

CGPELb it ot U | h a0 of Rk PG EEle Y thefame o

cﬁﬂ%hﬁgoih@ﬁtsor during production to allow fluid flow
t hrou g ni ngs 155. Degradabl e plugs 157 may be

f or alleiitrgtes Iavsam eontipl a¢rierl asseroblyals’Opn Accordance with a
O S: S

c‘t%li)eltl)‘l Idgré% VAafJbt e res 1 m%%tg%egr a? «lbq@l'trop crgés}y i%%llilngy 170

1ﬁaudézebﬂ;es;ﬁpé ved lﬁylr@xmﬁstr@erﬂﬁ@é@daam p’m% sédéﬁdtpbriarated

sol vent capable of dissolving the nateri of

Welitmd b awdy el nestorateg ﬁe@mgl e gFagtasr r%ﬁfb gectipg 7l R2chas a
ﬁﬁhygf{‘c?pﬁgﬁ%éﬁ'la? lta’f‘ dfow Biia ﬂﬁ\aﬁg& tﬁé@){)?x@oﬁtg the 1n{%170’r of sand

circ e sol vent "aroun rada ugs
@htrolvisergent hassesdlly erf0. tsSecceﬂapcrfo'mted oretot l\ﬂ/Btlims a plurality of

GPRAER (% it P8 Hocked deeBieiiF s T 0BG ARl sotion 174

1QRhioPLiRg 178 Gtk atd Iﬂ@ek-Eh%y ?fdr@lilsm rehpdgasdaf] Be exterior
plugs 157 are formed fromw | | east partially

Qféla@fr riped Tohen sdedrendwbierce jagket ISP inglndingagilprality of ribs (not
g' e :) \f/l%%g Fcr]e W%I‘g g é Er?grg{hglr%glgli\ X(&Qgefggo &I(l: d%%rfb ??ﬁ?dﬁse%{fon 174

cﬁnmemipentm t fd demitroE derkérd gackét dag ﬁraﬂlaﬁls eanpbptgﬁlaﬂ-ﬁbnk pipe
appr oxi mat el é t hr ee weeks. artl cul ar

Séﬁ%%ﬁllﬁ%rfPsfe et efﬂcrwexafﬂgd@@qrwéb prlinygng ghe gypture of

Hendl gsokyed by production fluids such as oi |, gas,
wgter, or other fluids present in the forrratlon Once

pr od u]hisutmme& aathiio imsmnpej 171 eearf Inérdsl doel cigrnpmtol:&}ctédt prevents

d.d bl 157 th
e o i TR e o i ctsgion s Yol DA ey sessapbly 170
m{e&h@a?t séa'ﬂl@ﬁén@'l%ﬁﬁpfbétsin@imar@cﬁ ah N 6f ﬂﬁrﬁal‘é’eeh'eléh@e%%ﬁ 80,304, 138,
her flow rate product’ on duri ng

dtsr:weth@bwﬁe aﬂle@fcfr@,r infdrigal dbepl glwmegt il BT meays bel made of a

robust or dissolvable material, may or may not include slits (slits not illustrated), and
may be anchored to base pipe 171 on one or both sides of internal seal element 183
(only one side is anchored in the illustration). Likewise, degradable plugs 176 and
openings 175 may be similar to degradable plugs 157 and openings 155 described
above.

In operation, internal seal element 183 and degradable plugs 176 may operate
in a similar manner to those described above. Additionally, rupture disc 179 may be
ruptured by increasing a pressure within base pipe 171 above a threshold rupture
pressure of rupture disc 179. The threshold rupture pressure of rupture disc 179 may

be chosen such that rupture disc 179 will rupture at a desired and predetermined
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Al ternatively, degradable plugs 157 may be sel ectively
di ssolvable by a fluid or treatnent agent other than a

w@e@doetseon fluid. In this enbodi nent, a di SsSoP@T/N§2006/032160

agent may be punped downhole fromthe surface to
circul ate around and di ssol vgsdegradabl e pl ugs 157.
This step nay be perforned after well conpletion and

BEEE, PORIMEIARCIAL ) oyl TP GO A b i

1 mnnudlﬂjﬁtﬂoﬁﬂwfdgumﬂmre | the @)atfstsmeumalnnmb@dt)mﬂt sreen assembly
S not pr oduged froma t| Qn and. nay

te b
XA%O a4l Bt o g S50 PSS AR PS50 RS0l Sor S g1 mbLy 170,

i nt er al seg.{ HQ@(E@%P@BW@ 7%?Egd)rnﬂﬁi gﬁ%?lgégj odﬂ\fghle exterior of

smldelontxb], scrden aiegutdgdddle T}hleulgﬁerm?al arssurhdetvegenrthainterior and
used to.forminternal seal

t 168 m
HEtei o S8 St R g1 TR e St iapd S A in o
Higﬁfr%%@tﬂu{'@ﬂ@d'v ruﬁherfg%at@@@é ﬂﬁ@@é@oﬂé‘nﬁ%ﬂ 785 7131@1&@%1|pe section 182

i nternal seal el enent result in degrad
piaug:mnggwlyabﬂjanrmdn@ 111§@taa,te ladjaeeitt op@gmgelﬂﬁ go redirect the fluid

oS BPe R ALY S AR el PRSP bRt fogogy gontel

d@@@ghmahhsoby dlfferent sol vents, one or the other of
degradabl e plugs 157 and internal seal elenent 168 .
be seRaptrydisy Td? s hraurbewbios arreept crféﬁasomhe%smpgtkym will

fRrdkS B ¥Ra gﬁ{gl ?or ik gatlﬂlsr%fc% t%eg&s@ 7o th%t\t}\}'ed to

sea elenent i ssolvin ot her
frereage elat ﬁowamipeuef atiductign GhidsheRdptaning dise 100 may also allow a

rooducti o dur i roduction. Eve
Hag il dan e ilys e arouied hOURT a SSLAT Blghad srdginigpal seel
EREERE 183.0nTHih @na%zaB@ dEBEBId @Jhentd%%a@%ﬁbq:ﬂugsf 176 or internal seal
degradabi’e pl ugs and internal seal elenent 168

nay
blemsnt b8} aratnob sqivmg @b qewklymseieslafpﬁ ol whenhdagradable plugs 176 or
other,

el Flehtle FEP S bR BB R, pIRHRE Bulafahf i fnoreasea

Platt fagl ﬁsaﬂesﬁl‘deQh the GxamprNyesentd, alpopediss 91379115510@111@8 at the
degr adabl e glugs 157 has been illustrated in Fl GURE
PRROSHA PBE P A9 RiPG AAlgBRBMPeBngs pEhpigsthatsssolyrgt flowing through

QRIS 5o SRl T DRGSR g et o

1 &3 .e Fuffheridoed, mnptere divr E7% ihay bemeptsed tto Gntlek fnﬁe@:reaﬂm Hbemnation

ould be inclu n base i pe 152, the sections
BL P et Esiacty T dirdogndng, © ¢

While one opening 178 and rupture d1sc 179 has been illustrated in FIGURE
6, the number and arrangement of openings 178 and rupture discs 179 may be varied
to achieve a variety of results. Furthermore, more than one section of rupture discs
could be included in base pipe 171, the sections having the same or different threshold
rupture pressures. A special device may be required to supply pressure to each
section in isolation from other sections.

Referring now to FIGURE 7, therein is depicted in more detail the downhole
environment described above with reference to FIGURE 1 during a treatment process
such as a gravel pack, a fracture operation, a frac pack or the like. As illustrated, sand
control screen assembly 40 including internal seal element 185, is positioned within

casing 36 and is adjacent to formation 14. Likewise, sand control screen assembly 42
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di fferent solvents. FIGURE 6 illustrates a sand
control screen assenbly 170 in accordance with a

w@asoiozasbar enbodi ment of the present inventi oPCT/B52066/032160

control screen assenbly 170 includes base pipe 171
having a first perforated sedbtion 172, a second
perforated section 173, and a third perforated section

Inlchudifg {¥érnPedchoslahest 1B9¢ Isﬁa}t%ﬁgd Ragifcdtdy 8 hld/isAdjacent to

openi ngs 177 to al | ow fl Ui fromthe exterior t0o
forenatinn d6i dPnopr bethdfdolernabisead cteseanta ety Y87 1@y have similar

.pe e ction.173 has.a, plu | 0
§81%§9§t1@n &\Ifgproh I%eg 0Ny Q g” Cl{}teanag sea& § e&gi%d tlé-ﬁ,ugjf% 16% or 183
'ﬂbschﬁe(bﬁ’(ﬁdv@r at %ﬂvﬁ@ﬁiol 047 ib%sﬂ@ﬁecﬁmtﬁiﬁa%rﬁgtrﬁfé&ﬂ hat
are blocked by a rupture disc 179. Positioned on the

ext er ilgrbegm UB§§@mB eHan pragesss PEpdyatinp wkyal gt adiacerirfo formation
Jléqgﬁtolaéfip an%%lu% 0% AR b AL laﬁdlo?g 415)?]?14)919&1011 interval 44 and

pi cture a screen wire
pagkae etdt s¢abs tid ifd perdbonhdle demsle of ippadutifdn Qﬁtebas eldpi Adkewise,
sand co reen_jacket 180 incl udes

17
abq]qus‘a% 1%?%%%@%@%%& ﬁoaﬁati%lzlql 5 lﬁ%laﬁefie&aclfquﬁ2osems&w near
eXd bF BEHIRBEH RRSvA 8D i H fr)‘l P§’4 tsélﬁ’s flfépf‘éfj 51'1311 of gfo‘dﬁ&t%nemterval

disc 179. Positioned wt base
PAt er'Mark sz 82 enm}mﬂeﬂ&ﬁ)ssmr moﬁve}ﬁés T8&J|tbhtfpn0Mide a fluid

fr th t .th contr o

SRRt hah s R Aok el hand R et Rlials 44, 50,

%sﬂbdtﬁ"’el Profeya b? fluid 86WahroB SR bro8s-6 V@ Hosts 896, l%@‘ls cdndfblled by
168 di scussed above. Therefore, internal 'seal

é!lléﬂﬂ?%’t’allwhﬁfa@re @@emdoqlogﬁdrhymwe@ronal BISH1Sy abreice tool 184
ﬂfﬁ‘i %%'c osd! eroe[saémrylg;ng 2h@G L8 5, e o1bg.a(5' | ts not

e anchore se pipe 171 on

one oNelaqttlne déstred tiefitnient proceds meabe piréuraiet. 183an @ahiple, when
e side is anchored jn the |IIustrgt|on) Li kew se
g‘b‘@ﬁf&a‘mﬂn& RIPLRSS 878 TEpRRFHEE: 1178 oRiSetive i tA |eghance the

Eo@m’i’e%gﬂﬁg 8PIe tRhiE Sorkpfiod &H%ﬁ &%%llﬁ%sgddtaﬁ%g proppants

above. In operation, Inter sea ement 183
dbg highatbive rase agtlmﬁﬁrgmyolme raht@ fhe fatcmmgltadrentmﬁme rformation

R3S iR Bl BT ol R ghianl R i Froppants.

has@diRbmarf hélkraabBMe plodeky i@ssah@écgpafckpﬁﬂgr%a%&ﬁ%uﬂl@ dBﬁectlve is to
rupture ‘disc 179. The threshol rupture pressure o

PLRyYenr Gedirgductipn afeljnes by packing the production interval with proppants.
Similarly, if the treatment process is a gravel pack, the objective is to prevent the

production of fines by packing the production interval with gravel, without fracturing
the adjacent formation.

The following example will describe the operation of the present invention
during a gravel pack operation. Sand control screen assemblies 40, 42 each have a
filter medium associated therewith that is designed to allow fluid to flow therethrough
but prevent particulate matter of a sufficient size from flowing therethrough. During
the gravel pack, a treatment fluid, in this case a fluid slurry containing gravel 194, is
pumped downhole in service tool 184, as indicated by arrows 196, and into
production interval 44 via cross-over assembly 190, as indicated by arrows 198. As
the fluid slurry containing gravel 194 travels to the far end of production interval 44,

gravel 194 drops out of the slurry and builds up, filling the perforations and
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be chosen such that rupture disc 179 will rupture at a
desired and predeterm nedpressure. Wien rupture disc

waz@7oegseures, fluid flow is established throupdT/us2006/032160

opening 178. Initially, follow ng rupture, the
pressure within sand control 13creen assenbly 170 wi | |
be greater than the pressure outside of sand control

?f;d; O%@ﬁﬁ&%‘ 4 gn%gln%l TR Yl rs%l%‘éhtasé'eﬁlglir Wothali! @Wning gravel

opening 1 romthe interior to the exterior
pﬁclsb&m\ cHitileaomeaidbe cassefibiiyin HrOslufh eayiledeofmtd dbrmation

essure betwe the int or and exterior of sand
e R temaditsb ot dus Samle) (550 S Sl bt seiden iy, 40, o
'hﬁﬁé&téd by aRoW Qbo @l @adihll ﬂwaﬁldﬁ/l dé‘fbl’fkﬁdﬁfen%ﬂ Q@i éléiﬁ@xﬁ 185 to
t hrough openi ng 178. Bl ank pi pe section 182 may

epier thednteyionef sand amgm scraen agsemblyrds, @%jmdm}@é@é'rﬂrrows 202. The

TRET ek By o TN R cdndSt b mesoOP 0 aR g BOERY B9 arrows

sen, delﬁéf@tvva:sh 5if¢ 86D, haGiedatcliBPy affupt W0G, Bhses ﬂﬂ@ugl‘ﬁyross -over
be rug}éur ed for a variety of reasaons. q:)enl ng 178 will

zfﬁ@mé) 190 and fhprebaebito feeiage, sinairaled i BIoRe 08, pture
IS¢ éf\fger '{H? %Eifvgg %HE%F Solpltegaélogc 81%?3&%% Mt«?l)()’ bl 84 §g cbomple’ce

production so allow a
Sﬂivmﬁbol(l@ﬁ 1ﬁ<ﬂhd&ﬁg’| t®ps-boerkesanililg tP@badl wash)pnpd 192 may be moved

rad gs 176 and int seal ele
51 Galbibd Rraﬁlﬂ%l%m%tﬁrv&@gm%% EE VB RS FacigpS production
'11'%1%%?94) a%en?ést ?éeﬁqﬁrliIGftﬁ@ areaffe @ikpadd Hét%e@?ormatlon 14 and

qui ckly ‘as desired when degradabl e plugs 176 or
ifoneationl 1 6smay bellmmdretls D8 3ven ¢hawstnddi efsfettvarsl & th;tre may be any
producti.on fl uids nt$¥creased fl

RREPPC (o Proalicts B e IR ol sehife yhere ey be a

icendi@é @16 dmetint dTRindPRAFLéEthe Rehvef }?&ﬂﬁ% cmp@@dul:ﬁ@n fft@fl 44 and
openi ngs 177 such that a solvent Tl ow ng t hrou

sperthal gprodectignl frome fasmation dtted lphas baey dernbihe pﬁll \fggventional
?Cél%lpﬁe?gn% néSO?lgl %bfeeﬁ{nbe I‘% d&‘ tr %r@gé{rﬂ% r ac Sand control

tsbxeelﬁ agsemblyo40 t}fromghogradﬂ pgcle 4944 ahd éad femiatioh 18h érhls ﬂu1d loss

formation. V%lle one openlng 178 nd r dISC
Ahgoberly qastly duf Spaygalsy demepRErs e Popex i%e?or@ﬁaon £or both,

AN ISRt sLRER T BUsnbly doandwivi! Bf&/eﬁiﬂsss‘i@h 1HRd T8% due to

be varied to achieve a variety of resul
Hutetrabrsealr elenent el 8h ansmm@ds sdthirorsand qouprph rsgregi sgssembly  40.

coul d b i ncluded,in base pipe 1 ections
P e DSty PP er R EFEDRoM ity deves the expense
RERTfEFith AusPRES, Dut dRY ipe@edBgrate]l paRUIadaddofosiidy 14 from
pressure to each
the damage caused by fluid loss.

Referring now to FIGURE 9, the process of gravel packing production interval
50 is depicted. The fluid slurry containing gravel 194 is pumped downhole through
service tool 184, as indicated by arrows 210, and into production interval 50 via cross-
over assembly 190 and cross-over ports 188, as indicated by arrows 212. As the fluid
slurry containing gravel 194 travels to the far end of production interval 50, the gravel
194 drops out of the slurry and builds up, filling the perforations and production
interval 50 around sand control screen assembly 42 and forming gravel pack 194B.

While some of the carrier fluid in the slurry may leak off into formation 16, the

remainder of the carrier fluid enters sand control screen assembly 42, as indicated by
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section in isolation fromother sections. Referring
now to FIGURE 7, therein is depicted in nore detail

wo b@7aosehol e envi ronnent descri bed above w t hPCT/US2006/032160

reference to FIGURE 1 during a treatnent process such
as a gravel pack, a fracturé8peration, a frac pack or
the like. As illustrated, sand control screen assenbly

adfdvisneludhd gadisitye imedrdiyeddfohe iftainall 8l dlan@asidy @nester the
W t.hin caS|ng 36 and is aqtgcent to formation 14
iptergn P eandseantrok siestopsseBplYet?. £8 dadiptted by astoms iy The fluid

f%dé}&lgg g@&;k fife gheéaﬁﬁ%ﬁtngisgcreelnsasné}li’%lr}l %1%9 113{241%0t<ﬂb§g ?ﬁb@g 218,

i's adjacent to formatio e or
dntetre mragh ps;mll%gl asmadicated 8%y arrdwi 82"20ma1yd Ipawses shnobglarcross-over

GRGE10 5 A BRSSPl R 35t o

l@ﬂBVisC@orﬁﬂ% &34s-boerPRREHHIQNESH Yi'latyhégﬂuﬂ\@é I"re}%s‘i‘cﬁcﬁl‘ﬂzd:‘)lﬁahole to
begi n the conpletion process, production interval

gtalveé@pdt@idithml pordpetioroimterdals or reitbeddd. ‘fh@almf@ﬁ 4065 exPlamed

s. the near _.or, uphole e
B Jainegpid ol stRER a%e B, £ afl@REThiChsb Bt ¥8'inittor of
sBh® doiatdl QBrebi heindly Mlntéiikﬁl‘ﬁfcﬁcﬁx infer Q& BBt Ar@nfot btV Ed during
50 adj acent to formation 16 is isolated. Packer 52

%@@F@Sﬁﬁ@nhwat&ﬂél of production interval 50 and

paCkeA Wokf %'Ssap&aﬁli%u ot % ¥ fd Qhndy HldHl%t 1 ”Tlsegf t%%%l (F?§§ 7-9

vor k ‘&Y ring Cross-over

meseui the teeafrhant df amibtipla itedvals mfmatvdsllb‘olt@m 4 herticait @fentition with
a

of mork strln 32 to oducti on jnterv
Ragkegse 8t the L a0 Aosoat %if}L@PmﬂPatﬂ% infegypl %:ﬁ%l?ﬁegi%ures are intended to
AIPRPrRUR Wl thBOhavEBBtettid G RRhAICSiBYatDrb ts@éﬂ & inclined

val ves that are opened and cl osed by conventi onal
wielbooses a8d hefizentalovdllbogss. im dialdn@oatabomﬂatmneforabssmphl packer

%918 cag Elg ﬁ%eyai gr@gg g ﬁéﬂ"" aNeAi‘f glil]& g%&%ﬁﬁ i$ \%ﬁ@ﬁ e[?% gF production

ihfefall PEANT I MeRGES S/hils @ulﬁﬁ@%x‘dﬂ&t@ﬁ%ﬁ%&@ ha‘l'rehBeen described as
objective is to enhance the ‘per nmeability of th

heingatredied dying ¢ simalytrive the/methags desoribed)abeverarg so suitable for
{
t egt?gg a\r/égf%e nglroagtpt%?l ?iﬁeg\;afl %rab rgg'd B% dﬁ{l@h? %?xg?%ge %ccomphshed

above rac ure
iﬁmﬂﬁplb@npsmtdawmaioréract ures may be formed wthin the

for i on {j ppants. I n addition
t he. thaus sl e cabbdients B B8 PRSER intan@n may Shble injection
fbr %‘frﬂiﬁbﬂ Qrealrtit Qpﬂaﬁﬁ&l‘ Uleuﬁpﬁaﬁr%dp reY&Mir tppi%sﬂ% Qﬁiéiﬁﬁeh%e or
of fines by packing the productidn interval
Qheyppaprss 2ft8i i lcamipletion has heent instatieds rwhlbrsaﬁqxsvangng fluid loss
rrtl%\éecile %gr%lﬁreu%g € T?xbsj conttroil 1Sildt Rsd rl?r\llnegngom&etlon operations may
simplify designs for other production tools (e.g., may eliminate the need for isolation
ball valvesiand their associated shifting tools) or service tools (e.g., service tool string
used for multiple zone completions). Certain embodiments of the present invention
may be used in wells with concentric, or "smart" concentric strings for managing
production/injection flow that are to be installed inside the sand screens across the
production interval(s). Certain embodiments of the present invention may also be

used in multiple zone wells without concentric strings and allow simplification of the

completion process at lower cost. Embodiments of the present invention could also
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production of fines by packing the production interval
with gravel, without fracturing the adjacent

wo coomme460n. The fol | owi ng exanple will descri bRCT/H82006/032160

operation of the present invention during a gravel

pack operation. Sand control jgcreen assenblies 40, 42

each have a filter nedium associated therewith that is

HR it Bt RllnL e o s MO L BOWAP pRiige oot savings

bb@Mﬂﬁ@mﬂh@&ﬁﬂhbﬁM@hhvEHﬂ|ng the gravel pack, a

treatnment fluid, in this case _a fluid sjurry .

cont agﬁﬁhﬁﬁg ﬂlﬁ@é«Fse&fgmerrt@ngwﬁﬁsﬁp SR S st bodiments,

iatSGF ¢ ésn %ﬁflfo‘ﬁg MerAonOWEankREmaftBk, 'afll Snodifications may

r uct 1 on | terv 44 via cross-over assémbly 190, as

bm digasted tbwnarskd%sl 1hoBe afts anthet s witwhdsd L'ulnatythe present invention

cont ai ni n avel 194 .travels.to the . .
Eeuieet i i aanoigi i dionso i iospations a5 mpfifications a

?Al%ftﬂm@ﬁéjs&% bﬂ&elé@perfd'eh llangs.t he perforations

andproduction interval 44 around sand control screen

assenbly 40 and form ng gravel pack 194A. Wil e sone

of the carrier fluid in the slurry may leak off into

formation 14, the remainder of the carrier fluid

enters sand control screen assenbly 40, as indicated

by arrows 200 and radially inwardly deforns interna

seal elenent 185 to enter the interior of sand contro

screen assenbly 40, as indicated by arrows 202. The

fluid fl owi ng back through sand control screen

assenbly 40, as indicated by arrows 204, enters wash

pi pe 192, as indicated by arrows 206, passes through

cross-over assenbly 190 and fl ows back to the surface,

as indicated by arrows 208. After the gravel packing

operation of production interval 44 is conplete,

service tool 184 including cross-over assenbly 190 and

wash pi pe 192 may be noved uphol e such that other
production intervals nmay be gravel packed, such as
production interval 50, as best seen in FIGURE 8. As

the di stance between formation 14 and formati on 16 may

be hundreds or even thousands of feet and as there nmay

be any nunber of production intervals that require

gravel packing, there may be a consi derabl e anount of

time between the gravel packing of production interval

44 and eventual production fromformation 14. It has

been found that in conventional conpletions,

consi derable fluid |l oss may occur fromthe interior of

sand contr ol
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screen assenbly 40 through gravel pack 194A and into
formation 14. This fluid loss is not only costly but

worey7aks07 damage gravel pack 194A, formati on 1BECDES2006/032160

both. Using sand control screen assenbly 40, however,
prevents such fluid | oss due200 internal seal elenent
185 positioned within sand control screen assenbly 40.
MEATdE @ AIMBBIIRG sand control screen assenbly 40 not
only saves the expense associated with fluid |oss, but
al so pr ot eétsng carieq] sprgerk assomhlyafas useoinmay ¢lhord 4omprsing:

the d . ied_.| el [l OW._t )
FI GUR @?ﬁrﬁ%@pﬁgg Bghg ﬁgsrt PeHprass e ioph S L ps:fgpated section
hating ko< first opeing tiedall FheAE Ao Hereiaugont ai ni ng

gravel 194 i@ g@ﬂPed downhol e t hrough service too
184, %3 MtREAL 893 ¢losgenh dispagedowihinggiy interngl diepaies 1f ghe tubular

. . ]
D L Rt Al ab R Rl R ElTHngng B BACp R IR0 J¥on, the
giternalysealeitnaéntiably tgcaved] fLaUflowdiveligh the firkteopfeaingead of
production interval 50, the .grayel 194 drops_out of

Phe sPPap GRATEH srdl Hptor R & Mot Baler et s dsarable by
RIRSIUGI AN dndtwietah (RO iAERMNELAP él@ﬁleﬁpﬂfa%@e V(\%Igslrog\%gobnyeexposing

assenbu% 42 and formng gravel pack 194

B inteenas geal jebgment o the first sadverit umntil theeiptermd lseal felerhantt mo longer
j e,r i nder .of the carrier fluid

LARII h3R b bl T RSEREI onbl y 42, as i ndi cat ed

byarrows 214 and radially inwardly deforns internal

seal elenent 187 to enter the interior of sand control

screetr asséhprypembly alkClaini k; avhegeinypefore shesingargal spakeelement is
I L Ghaf i . S . .

it L, Pk LR SRRSO B8 B e v

of fe mﬁﬁl,ar &asd pighe cthtomgh kﬂ;tT ﬁmtavpﬁe?ﬁ%Oanchkﬂomﬁaﬁﬁ flow from the

throu Cr.oss- ov ass 190 for return to the

?ﬂ?l?%fgg ,thea‘&‘?%fwa PE@*P&@\E@I 275 BiRg troyeh %%és’f@ps@lég- pack

194B i s conplete, cross-over assenbly 190 may agai n be

reposi tioned uphole to ?(avel pack additi onal
produdt i onTheeesendlys oblaimt 1,i wherdint the tihre matefialcis. selasted from

pl.ai.n ve,. Usi-ng. san ontrol sc n_assenbl 2 .
B Bl S0 R SRR PRI i Gyt resin
ack @eRoldkakihy 42 into production interval 50 and
formation 16 during such subsequent operations. As
shoul d be apparent to those skilled in the art, even
t hou Fl = ek .of multiple
inte?%alscﬁ?e%m%gPTbore&Pﬁnghﬁégﬁ%ggggg%ientation W th

the tubular base pipe having a second perforated section, the second perforated

section having at least a second opening;

a degradable plug disposed so as to prevent fluid flow through the second
opening; and

wherein the degradable plug includes a second material that is dissolvable by a
second solvent, and wherein the degradable plug may be dissolved by exposing the
degradable plug to the second solvent until the degradable plug no longer prevents
fluid flow through the second opening.
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packers at the top and bottom of the production
intervals, these figures are intended to al so

wo epresent wel | bores that have alternate direcP¢DNs1006/032160

orientations such as inclined wellbores and hori zont al
wel | bores. In the horizontal grientation, for exanple,
packer 46 is at the heel of production interval 44 and

packers 48 i f uction int
o e, wifss by BRatln ZaRieteh AT seBh el fisetected fiom
bthe rgr(d@smnsisadg a$ pb@lla[bgc tabﬁla@PQQx)d Watdd GoRibSd RYINE ofll'soRible resin,
g_g descri bed above are also suitable for

é??ﬁ ledP$y| e production interval traversed by a
mellbore or may be acconplished in multiple trips into
a wel |l bore. Some or all of the enbodi ments of the
preser. i nVEmE dssembigyf Ehaibil & firegebinprisingsr f or mation

treat men &PI nned o Ianneg reservoir pressure
mai nt OGRS DESCRIRg hayiti pasend pepratdceitin Hisermd pesforated
beetion RS At@é’ast dcbBd §f:réﬂnllg ppgventing fluid | oss

during the conpletion. This control of fluid |oss
dur i ngt Wotpe dist dispoedrsatas dmpremenyt fBiidrfibwithrongh mlgf&ccﬁlﬁf opening,

LTSS B3P oL P T LB B8 e

$hiké pipeextedk 3)th@shsle @Yés&@re%@@lﬁesrl.ﬁ)ﬁlrg discSBIAWRE OBk rupturing
string used. for multiple zone conpletions). Certain

® élseﬁll@‘ﬁ%ﬂmdefkémhrwghethc sependraperieg.used in
wells with concentric, or "smart" concentric strings
for managi ng production/injection flow that are to be

| nstalled iTi= MGﬁlhBI sATlaisC 6 ishe CdodgFisidte a protective housing
Certain enbodlnents of the

0 ti.on interv .

i OO O P08 R e fuUE pise@inaome positioned
V&ﬁ/& sheMccBH bp &GRS %H@hr Gt §{1 h S S]?a(ée 3l I ed between the tubular
sinplification of the conpletion ocess
dvse pipEatdtherpsotestivefhoubiag prsesidiy. | nvent | on coul d
al sohave potential applicability to any
sand-controlled well and may provi de cost savi ngs over

al termsati verteaRsendHof OlaiheN ivaReein Md RRHEN stNR1RMES SMudes at
i nvention has been described with several enbodi nent ts,

A°3t) P& dpngtiudinaingits theylangitudinh slit allowingt flwd §10W through the first
d t
t():qgllﬁgé qu({fﬁ ghél) Eﬁtelﬁgln g)r {H% {ealgla Olf I?lges FLﬁ?lgaﬁ g)él&ﬁ P tW %aﬂ exterlor

dlued erdssira Vc&lﬂiuﬂto of elnc bageasipe 41 Nffichuangasghet ahh@tah ARrior fluid
al t er at.i ans, qggfornatlons and nodi fications as

PEFSPUrg;PHflH Of H’@ ppReor deframathisdnivennl spalickementagdiply inwards
@h&bﬁﬁpfhﬁiﬂéwﬂﬁnﬁgpqwqggéﬁﬁIm§gﬁeen assenbly for use

in a wellbore, conprisin
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a tubul ar base pipe having a first perforated section,
the first perforated section having at |least a first

wopeniong2t hat allows fluid flow therethrough; BET/US2006/032160

i nternal seal elenment disposed within an interna
di ameter of the tubular base fjpe and positioned at
| east partially over | apping the first perforated

secti of, seal .€ ontrol ..
fhui d T ow ﬁ?@%ﬁiﬂ@k %CIFG%SP"'@@?&%‘E‘? i 4 SR P piine:

i nt er natubaRabakl EpERdvindE fiic!;‘tiPérf@irafedfséé’uoﬁ‘i'i\’&férﬂr@tI peifdddted section
IS dlss?lvable by a first solvent, and wher ei n 't he

i vanerpt fleagiom firs pRering thabslloyes fnid @QW@@FGBWO%bpom ng the
i nter n@'de%&ﬁ%abl@ L& ﬁ%%sptog’eq 08 &' oS hrev LV ARE U:S\E\! {(hlr%u\/%% the first

i nt ernal nt “no 1 onger controls
tMmmughmuhe first opening. 2. The assenbly of Caiml,
seal elenent is_dissolved

wh bef th
the & vRsR e daeadidh ot lﬁ‘P]é‘@%%? Jrgh lmtamh 500 ¥ splvmle by a
'ﬁ}tsﬁ‘ k6196nt! @nd REneReth §hé Qi%él% AQ g)h?é‘o\%}sélyﬁ VQd %? exposing the

hrough the first openin Iow
tCh?@T aeiﬂblgrplm tot the tfinss Someat il thd d¢gmdaﬂalfb1nlhg modesger prgvents fluid

th rst _apening. 3. The assenbly of Caim 1,
W@éygﬁﬂugﬁﬁ'F#ﬁgpaWEEerlal is selected fromthe group
consi sting of polylactic acid (PLA), water soluble

resin, oil soluble resin, and gas soluble resin. 4.
The asdenbl @h%aqswblyn@flclmrnr% terereioripe fisit mopteridids selected from

Y I g T

camdrgamgolu‘aledmm.adabl e plug di sposed so as to prevent
fluid flow through the second openi ng; and wherein the
degradabl e plug includes a second material that is

i ssol Mabl eria RerifG AL AN 9 Hltner %mg}quﬁﬁge' n the

degradabl e plug may-be $sdl ved XpoSi ng t he
d e g r adhé hibupsir bgset wp¢ havisge serdnd pbnfmatedwattndn, thessecond perforated

ga abl e %I%ﬁ no Io % §§events fluid flow through
ﬁfi' LAY &b ‘f:?]aecgn Ré"&senbly of C aim4, wherein
t he S%@ﬁh@érﬁﬁt &Eﬂl alemiefit %b&%ﬁ 8fitHih QR thiend @MReter of the tubular
consi stin lactic acid (PLA), water sol uble

rkas¢ pipe Ig)é]t]@ﬁﬁ% af kgastrpartiphly cg/ggamngj Bleesererw] perforated section,

the internal seal element able to control fluid flow through the second opening; and
wherein the internal seal element includes a second material that is dissolvable

by a second solvent, and wherein the internal seal element may be dissolved by

exposing the internal seal element to the second solvent until the internal seal element

no longer controls fluid flow through the second opening.

12. The assembly of Claim 11, wherein the second material is selected
from the group consisting of polylactic acid (PLA), water soluble resin, oil soluble

resin, and gas soluble resin.
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6. The assenbly of G aim1, further conprising: the
t ubul ar base pi pe having a second perforated section,

wao b@7esend perforated section having at | eastPEI/E8061632160

openi ng; and a rupture disc disposed so as to prevent
fluid flow through the secondyppeni ng, wherein the
rupture disc is deS|gned to rupture when a pressure of

a flui MAt n_the eeds a threshold

press u{r:ge of fB%%SS?IBBItYlfi%@Pg& fﬁ@?ﬁ VHEFENE t he

r upt urthe quteilartbase pigphavigg disécond/pefdfatdd debGod, kiecond perforated
t hrough the second openlng 7. The assenbly of O aim

E§“WQR?¥%@g@dﬁﬁFﬁ§@W§ 9P9m@&é@ﬂ|ve hou5|ng assenbly

di spos X5t

basg piﬁqlg Al g&ggs T onsg)dé g{je'vg Iﬁeﬁu%é 98?“1’01 150 gh egseg%%()pemng’

t\hhetremrthammpihl&rdlscpﬁaﬁsngﬁed o ﬁ@dlrb%éﬁ%rprbisaré oibaflald within the
S i pe a d the prqtective housing assenbly. 8. The

hﬁfﬁ e;PXB?e 1? \Hﬁ%%ﬁerpft’%mm@ré () algﬂe‘é(her@meﬁhé Fepturing

| grahaieRRyraljse %ﬁ§‘$vs OWI v %rﬁ:'%l 13@ fsT:ccblnH OHellhﬁ

| ongi tudi nal slit a OM/t.rough t he
first openlng fromthe exterior to the interior of the

outs d-or ieepambinpp i Lt fiber omirifing Robrofasiine housing

af¥sdniBle Rihs@bsd‘d' dﬂbﬂlcpz[neé(%ﬁ& dhdi‘ﬁét&eof‘%ﬁe fulﬁﬁlapﬁ Wgﬁf)epeﬁld n@smoned
deformthe internal seal elenent radi al

Ve e pagpad opening sudugtat mh eanhulnag ispasdiin afbnmdl bet@eenithe tubular
ssenbl use in a well bore,
i%ﬁ%PEBQL&akgﬁg&g (“ngéw%?ﬂgyhaving a first

perforated section, the first perforated section
havi ng at Ieast a flrst opening that allows fluid flow
t her et b ough Saad eragphspsenneaspanl]y dorsyse doa weldbers, eanprising:

n .
FER SR D RER T Ea TN ——
thaaringi at ladstsstsy aﬂnérmgjljﬂataalfdwrssﬂulé Abwethérethamgshyher ei n

th d bl.e may be di ssgl.ved by exposing

degrae nggﬁ#dﬁgkg@¥ﬁ FP@*déﬁﬂU%ﬁP’H%¥Wi‘?%@dﬁrOfﬂ“’ﬁmuhr
?ﬁﬂ)@ﬁh& p@élHGn&Pa‘rlle&g 5 ﬂfl?\’)%ﬁa%pfﬂguthg fi frét%‘%ﬁ)%&y%tmn the

the first openln% he assenb

vintsrsi peal plentent altle m@tnohﬂundélcsfetm@u@dhé fistnopéranggrand p

consi S\{fljlé?%ng% E%]e%a?%éail Celean(i:én 11(151%@3 atVY%as% one qongltu%lnal slit, the

resin
longitudinal slit allowing fluid ﬂow through the first opening from the exterior to the

interior of the tubular base pipe when an exterior fluid pressure outside of the base
pipe is sufficiently higher than an interior fluid pressure inside of the base pipe to
deform the internal seal element radially inwards and allow fluid flow through the

longitudinal slit.

16.  The assembly of Claim 15, wherein the internal seal element includes a
material that is dissolvable by a solvent, and wherein the internal seal element may be
dissolved by exposing the internal seal element to the solvent until the internal seal

element no longer controls fluid flow through the first opening.



and gas soluble resin. 11. The assenbly of C aim9,

further conprising: the tubul ar base pipe having a
W@ ewonehoper f orat ed section, the second perf or aR@€HUS2006/032160

section having at |east a second opening; an interna

seal el enment disposed withi®4an internal diameter of

t he tubul ar base pipe and positioned at |east

pﬁrt iall yTn?/eweﬁ]l;bm FﬂCld’ma Bﬁgloﬂmﬂeinehé ﬁfa&trﬁl i ?liss;mlédﬁmfrom the

the internal seal elenent e to control fl ui ow,
ZiOHP SABtstNgo U BaeH Oty ) atieR LR fesi ik W?%t}lﬁ &gsin, and
g edlub®d £epNt includes a second material that is

i ssol vabl'e by a second sol vent, and wherein the
internal seal elenment nay be dissolved by exposing the

i nt er pal al el to e cond solvent until the
5 | nt of fral igﬁﬁsswgﬁ%{mﬁl&l ﬁgr&}é CTEQMPFSIOG £ 1 uid f1 ow
t hr oyghubdl%: 1586 i h‘aﬁ%@ia%eoﬁ&%erﬁ?ﬁe@ﬁﬁﬁ@,'tﬁe &dcofd g&eﬂiﬁrated

11, wherein the Second material is selected fromt
sagtion padog sl lsest ngeamdppkyinact i ¢ aci d (PLA), water

sol ublg resi;n, ;o0il,.sol ubl e resin n as sal ubl
" ost 1 desta i il iAo ed 57 BB o Dbl e gocond
0@&@n§¢$@lar base pi pe having a second perforated
section, the second perforated section having at |east
10 a seWhaEinHenidagradaie Pug dprludes imateriglsihatk éq dissolyable py a

e flyid: fl 0 I.Ag rei
S84 Ty AL R MO0 BOF RBCoRE ORGSO, "BhD
degrededbly gugto thefdolmedt witil hhededrad dbesgug inp dorezee pedrenta fluid flow
threshol d pressure of the rupture disc, and wherein
thraneh the s¢Onh §PE 8 he rupture disc allows fluid flow
t hrough the second opening. 14. The assenbly of Caim
13, further conprising a protective housing assenbly
15 di spd8ed Fhoassdmbly eXtleiny df, fditheratosprisingt he t ubul ar

base ,pi and posi tioned over, th econd openin uc

Chat (i CEAL P B EnEe Pt Bad LR oRaRT iBtind poforated
sdbiS e hving atleekt hRecddpesingVadnousi ng assenbly. 15. A
sand control screen assenbly for use in a well bore,

conppirantig: dise disnosediso pelo@rpiopbilnishiiayythioyghythe second opening,

t ' f] Ol A i
BRI PAISEN e Ao PRl iy o
20 badegripd Bxceudiha threshold pressure of the rupture disc, and wherein the rupturing
of the rupture disc allows fluid flow through the second opening.
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an internal seal elenment disposed within an internal

di aneter of the tubul ar base pipe and positioned at
woeasm2qsartial |y overlapping the first perforap€nus2006/032160

section, the internal seal elenent able to control

fluid flow through the firs5opening; and wherein the

internal seal element includes at |east one

| ongbtudi Rakandlcbhtroltsbfeh @s@iibldion ake &l d weltddr@wongrising:

fluid flow through the first opening fromthe exterior
to t héubvdardrpopipehaying atfiipusesend a%fb%éfﬁ %ﬁé??‘ Seftions, the first

exterior fluid. ' oY '
gl a3, B Sh ol M APREIMAE dhSetbrough,
thTﬁcdﬂ% pérf%rbtéld l*%astﬁ)nﬂhaﬁ’glg & lngsf arsaedndeodeningrthat| allowalfluid flow
el enment radi a i nwards and_al low fluid_flow

thesethrayah g dhidipeeprated sFLOT Haviag §EIP6FV‘ H’f“dodﬁfnmg%g‘,gthaHOWS
W?%%‘%@)&du fernal seal elenent includes a material

that I's di'ssofvable by a solvent, and wherein the

i Nt eranaihtesedlsesll demeant disposbd vdihis ehietdrisy disapseri ofgthe Habular

o S0 2SS b 9B A b ggpion e
n&tg yﬁée%l Eﬂ@ﬁmﬁﬂhﬂﬁé to%%ﬁbpﬂuimoﬁ heowsBahly opdnifd;ai m

rein the material is selected fromthe group
consiveltereig tlf inproha} Isead tel enent inglydep Ayfirstpatenial dt ispfiigsolvable by

' il | ubl | ' .
S5 BB B B S 30 5 o

t%lﬁ bR mar: éleﬁlifeﬁﬁtohtﬂgiﬂig @At o heriftomat sl skeotenbno longer
e second perforated section having at |east a second
aoprpisityid HowdlionaBiedingl QRyMMBs posed so as to prevent

flui dwﬁ%&ﬁlbte'ﬁ{r lt’lgehinf 1S648 UGN QR G011 v theRERN Bedl RRment
degradabl'e plug includes a naterial that'is

oo faidl fovbyrom del ivenior tattt eeieiaf thsibubgbasapipe through

| be di '
e e esns st ALY fvichhoBaBPRARE LS U o ala e dtmbuter
%ggg,gtst%ﬁg%ﬂ%fﬂrg%em%ough t he second opening. 19.

CaimI5 further conprising: the
t ubul adegaddlpippe fiaposed @ ssetopvprr g ey taeugh dhe second

%{%gtmsggglggr%ﬁgt%re fdgér‘%agbqe %ﬁl%tihaﬂde@aavéeg&ﬁhadeﬁgl%haﬂs 3REAVE1e by

a second solvent, and wherein the degradable plug may be dissolved by exposing the
degradable plug to the second solvent until the degradable plug no longer prevents
fluid flow through the second opening;

wherein the first and second materials are selected from the group consisting
of polylactic acid (PLA), oil soluble resin, and gas soluble resin;

a rupture disc disposed so as to prevent fluid flow through the third opening,
wherein the rupture disc is designed to rupture when a pressure of a fluid within the
base pipe exceeds a threshold pressure of the rupture disc, and wherein the rupturing
of the rupture disc allows fluid flow through the third opening; and

a protective housing assembly disposed around an exterior diameter of the
tubular base pipe and positioned over the third opening such that an annular space is

formed between the tubular base pipe and the protective housing assembly.
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a rupture disc disposed so as to prevent fluid flow
t hrough the second opening, wherein the rupture disc

WO g00desicghed to rupture when a pressure of a fPCi/iS2006/032160

wi thin the base pipe exceeds a threshold pressure of
the rupture disc, and whereinpghe rupturing of the
rupture disc allows fluid flow through the second

el | Bbr o, ARBRASSRECREGEIREY BRLEht SiwidiEoddt sorcen

f agseiblysie acnslibary] cbmprisinger f or at ed secti ons, the first
perforated section having at |east a first openin

g
that afqrexee o lons af ﬁr@tl\PP‘ﬁ]@?%tfh@ Sy perforasedsgasting of a tubular base

P econd openi ng

PR WP AR oBEfih Aol Abw FaSh o COT. OF

per f or dispekiigeai igarnbiasdah gleﬁient eathin an fidtemhal Qiaewrted @f the tubular
that allows fluid f{OM/therethrough an i nternal seal

ePafanRe dhs phead Smet Aementpostiones af l@stapastidly eyerfepping the first
@é}ﬁlr%d Q@éi%nﬁih@ ?m@ﬂﬁl 2Op Mn% %1@{0 st f1f fﬁdv@ Hré(u%;] the first
(0) e I nter

erl apping t i rst per or at section,

. sexning, dineimtteralll wat element moludidgua dirstl mxm:ﬂhirtﬂmigis difwelvable by a

fLrst .opening;,wherein the infernal, seal ele

| T R et o e et sl eions S50 b Sisa by by exposing the
fin't&halségal/ @I&nenﬁ'ﬁg N GER1 B uh it ﬁfenﬁlterﬁﬁaéeale L:I%Hrneﬁf o longer
may be di ssol ved exposing the internal seal elenent
t@DTﬁWéS fyid dlowsbranghtthe st ppaniieg. i nt er nal seal el ement

no | onger controls fluid flow through the first

openi ng; wherein before the internal seal elenent is

di ssol g2d, ThemetHodloT@laifel, f@kiemesipasiayents fluid
flowfromthe interior to the exterior of the tubular

base piPseephinsilygid fove fiom de ipisepr togha sutespT olide fylylar base pipe
f ﬁl?%gflftﬂgﬁl'éﬁ 83&%%1?156%@& thQ 11{1&1%211' Qﬁleélérﬁént { dl%%bg eiﬂ‘" Qﬁﬁ ar

base i pe t openi ng e e pl ug
di sposéelibveiog athlld dlopr fromnthe felkteridr fid the inliHmmJ@lﬁ thdresbular base pipe

secon nin wherei n the degradabl e plug includes a
g%@ﬁ%iﬁgﬁ g@n?%at i s di ssol vabl e by a second
sol vent, and wherein the degradabl e plug my be

di ssol ved bé exposi ng the degradable plug to the
second2%ol véhe mghod|o Kﬁeﬁd@gﬁaﬂ&bbemph&ggno | onger

preven flu ow. t hrough the secon
et ot e il €Sk QUlat Ep SECRR edPERI R Ruiquaf e wbotar
f bazepigee agd oup conS|st|ng of polylactic acid (PLA),
oil soluble resin, and gas sol uble resin;

installing a degradable plug in the second opening to prevent fluid flow
through the second opening, the degradable plug including a second material that is
dissolvable by a second solvent, and wherein the degradable plug may be dissolved by
exposing the degradable plug to the second solvent until the degradable plug no

longer prevents fluid flow through the second opening,



10

15

20

a rupture disc disposed so as to prevent fluid flow

t hrough the third opening, wherein the rupture disc is
waele®rgmese’ t 0 rupture when a pressure of a fl ui BCTS19061032160

the base pi pe exceeds a threshold pressure of the

rupture disc, and wherein theytupturing of the rupture

disc allows fluid flow through the third opening; and

a protegtiv i sposed .around an
exterlgf dlg%g gﬁmggfeﬁfﬁg?%gvéh %@@ HP¥e and
posi t i fomihgoatéast feedohil bferIRE M NPecdHE PelfbidtcdBtN B BE tubular
sgace |SW%$rned bet ween the tubul ar base pipe and the
BE WS - housi ng assenbly. 21. A nmethod of
contr f ol I ont cre
casenpryeihed itpls M6 R Bhof 1R Pl BRUER Hyd low
fﬁhrcmghdbe ﬂeqmgdlapemng,l Wheremeirhfe anmmjdﬁe@ isignel ta rupture when a
bul ar f ﬁﬁ%ﬁ“ﬂﬁ i rst open ng allLowing fluid

et & in Bjeciyist pivs ot SRBIOLEERSEIS pEfhe rupture
Wiikd)i dﬁdaméreﬁlefﬂé%pgi BES ethe Ouphli€ d}f& (fé& ﬁaﬁeﬂ%ﬂﬁmugh the
the internal seal elenent p03|P|one ea
preendonepingver | appi ng the first perforated sectlon
the internal seal elenment able to control fluid flow
through the first opening, the internal seal elenent
i ncl udi3ng arid hethdd@bL Clam b aturther dbm Hélﬁé%ﬁalﬁﬁg% protective

first solvent, and wherein the i nternal seal elengn
nlﬁips’élé agyesably @wnwn@%w@r dipmeter afbetubalar baswl plpd!, ehfepttotectlve

u%ﬁﬁ%g&‘g%énzl%l 1;(1%5]\%6[ % t#q? %Qcopﬁ?ggeélﬁl%lt%g ?l}a]i A space is
cﬁmned]bjetwﬂe?n th'éltrﬂolmﬁ’(ﬁa@dpl@é ahdl eerpratkctifelidubi@l assembly.

conprising: preventing fluid flowfromthe Interior to
the exterior of the tubul ar base pipe through the

first gpenipg erftlﬁfdeof I@?l}-xﬂﬁ?r ?]ﬁ"theﬁ ec%%)nlgﬁt ﬁ‘lgeg))%{ﬂllr?% at least one

di ssol ved; and al |l ow ng w fr
tlengitwginah skt ingthe olﬁtemlab s¢aliblehrent, bhs bongitpdintlnglio mgbwtﬂgeﬂuld flow

t d. of aim 21, rther
Ctg{r?%l hcﬂ?% glxsqgoéore fge ? Xferigr 4o, q.]altgbcgnq)tr é e;tHbylar base pipe
selieandh pesdqaratie @rs%ﬁﬁ& |o@f$1défofttfi€ bhdtib&ls RRE&eRIPReher than an
and installing a degv?dable plug inthe second opeﬁlng

tiBtepPe Vit prastiTel insideof hobate pive teedeforth dipenitergal seak cloment
%@iﬁﬁﬁﬂma‘?d%dﬂgaﬂoﬁﬁﬁﬁiﬂ'ﬂ%% f%rosu %(H]e Ion T8t e&lnﬁlsh{hat 's
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di ssol vabl e by a second sol vent, and wherein the

degradabl e plug nmay be di ssol ved by exposing the
waelewragemkt e plug to the second solvent until tPE&I/US2006/032160

degradabl e plug no | onger prevents fluid flow through

t he second opening. 24. The A8thod of O aim21, further

conprising: formng at |east a second opening in a

secoidd. perX oneth@tl of eohirolhingf fluif efldw biitcaugh basendicpetrol screen

and_installli n% a rupture disc in the second opening so

a Hibb”ﬁ‘raev OIe:| QPP F8w t hr ough t he second openi ng,

wher gjh,; [ i | I r

or eseomh g LR S ChBiing  HIpRERulia Sl QB aftbase

pties bsHobidopeniegsillpwing fluidh domipenstheowtibs end and wher ei n

the rupturing of .the ruptyre.disc allows fluid.flow

tr o GUTP e SeBiartpLs sl dhe 555t Shainay ety 4o throven
tReAirst @;]Kdnhﬁg; tifeQERrddsble HhigstRblngnOfidt AhRt8Chhvie JRQHIFHRE by a
assenbl y around an exterior diameter of the tubular
ﬁ@%s@l‘{ﬂnge%ndt Wwaeigib thecdegyadahitsupivggmay dendibsplyrdshy iesprsing the

t ' t hat u ace | .

RS BLRTEE pRRSOU B TP BBl AR oG LonBBAEIAS fuia
flomotheigh \tee figtispangngassenbly. 26. The nmethod of Claim

21, further conprising formng at |east one

| ongitudinal slit in the internal seal elenment, the

| onghudi nak naihdd 81 d1gih B9 il Lol it ough the

first opening frromthe exterior to'the“interior of the

t ubulfenmibg selepst pesevdneropeningXh erseamdfdenfocht@t sstom of the tubular
boutsi de ﬁf the base pipe is sufficiently higher than

&Y HRGEFfor fluid pressure inside of the base pipe to

def ohBrdIlgs bRtifeRBl s&f Ren@ineNRiMin hRGhRHY dlaM&EAsF B8 Yubular
allow fluid flow through the |ongitudinal slit.27. A
bagerHipel thy intenalsedllslemeent pesitdorfadsiviaabl atigilyo veelapping the second

I e Ly in a wellbore, c .k S{ Ng:

op RSO e ARRRAY Wy Tl Y Sontfl SRR E rgpgh e
s&ati openirig, atheuligdradl baus eclphp@, idchelidd raskep@ninagrial that is
al | og@ng@fl uid flow therethrough; and installing a
Haglvalls e apsasgnd wotvsat 1ands whersan ey nternph e relement; may be

s OWed JB% gﬂgﬁ%&é}ﬁe fdeErh é%gfé]‘t%rﬂ%%t t{) ?‘f‘e dsfégg%fss)gﬁng u@lii/ll{ge internal

I ncl udi I'rst materi

s¢dl ebmenbhe mtger amtrolshibié iflowt theough geastadw doypnirg. may be
di ssol ved by exposing the degradable plug to the first
solvent until the degradable plug no |onger prevents

fluidg,  Themethod of Claim 27, further comprising:
forming at least a second opening in a second perforated section of the tubular
base pipe; and
installing a rupture disc in the second opening to prevent fluid flow through
the second opening, the rupture disc being designed to rupture when a pressure of a
fluid within the base pipe exceeds a threshold pressure of the rupture disc, and
wherein the rupturing of the rupture disc allows fluid flow through the second

opening.



flow through the first opening. 28. The nethod of
Claim27, further conprising: formng at |east a

W@ ewontedpeni ng in a second perforated secti onP@F/US1966/032160
tubul ar base pipe; and installing an internal sea
element within an internal @Paneter of the tubular
base pipe, the internal seal elenent positioned at
| east partially overl apping the second perforated
sect i,qQn, e internal .seal, el enent able to coptrol .
FFui 4011 oW AE HRGHEh OF S5 28n o DFE AP nF lie fyprotective
h6&Rhg &sEABALarbitd MOLREIG BRAGBHMRLSFtBAr YaB@bipkSthe protective
di ssol vabl &€ by a second solvent, and wherein the

hpviieg assembbgpostianed mventhe sseomti giingsiichythaixgpoaimiprtspece is
Internal seal el nt tot second solvent unti.l the

: ol R B ) BPENERe i AdTRERREYS BT et ow

t hrough the second opening. 29. The nmethod of C aim
27, further conprising: formng at | east a second
opening in a second perforated section of the tubular
base pipe; and installing a rupture disc in the second
opening to prevent fluid flow through the second
openi ng, the rupture disc being designed to rupture
when a pressure of a fluid wthin the base pipe
exceeds a threshold pressure of the rupture disc, and
wherein the rupturing of the rupture disc allows fluid
flow through the second opening.30. The nethod of
Caim?29, further conprising installing a protective
housi ng assenbly around an exterior dianeter of the
t ubul ar base pipe, the protective housi ng assenbly
positi oned over the second opening such that an
annul ar space is fornmed between the tubul ar base pipe
and the protective housing assenbly.



