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This invention relates generally to oil well conpletion and, in particular,

to a sand control screen assenbly enhanced with di sappearing sl eeve and
buret disc. BACKGROUND C5 It is well known in the field of subterranean

well drilling and conpletion that relatively fine particulate materials may

be produced duwwé mgrdkear producti on of hydrocarbons fromparNiebs/dshied
traverses an unconsolidated or |oosely consolidated formation. Numerous
probl ens may occur as a result of the prioduction of such particulate. For
exanpl e, the particul ate causes abrasive wear to conponents within 10 the
wel |, such as tubing, punps and valves. In addition, the particul ate may
partially or fully clog the well creating the need for an expensive

wor kover. Also, if the particulate matter is produced to the surface, it

must be renoved fromemmmAﬁmmmﬂmﬁrocessi ng

equi prent. One met hod for g W%ﬁ Csuch particul ate
material is to 15 gravel pac e We Jacen the unconsol i dated or

| oosel y consolldated productlon interval. In a typlcal gravel pack

conpletion, a &g g ed into the wellbore on a work
string to a posS ¢ X production interval. A Cfluid
slurry including a'ﬂhlsquvuihwehteelgmraﬂyw cibivell corglletion ead, s pptictldarctalaat e

graded. | st noyosumaiesdi iy BheRbEPIEhBpRibE oA R SPNER ) "o e

f ormed bet weenBABKGRORINIZontrol screen and the perforat ed well casing or
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el

er casereldtingy gﬁmvmlmaumedeqateﬂalk eﬁhya]ﬁeopfmduceﬂ hﬁmﬁgnﬁs qbwa!hctimh gicreen to
formthe grave ReL nmeabl fl.ow 25
hydr ocar bon f1 iﬂl’(dg‘}%‘léﬂ'fs\,\%%@k%é{ ﬁ’g oq‘“ 'fnﬁ%m?lﬁ%&d °8%lﬁl°3?38h%éﬁder ials
carried in t hﬁmhgmbnodmdmmsfﬂmhldm méﬁomhs a gesalt aff thmpdoﬂumam ofwadhessful |y
prevent the prob SSOCI duction .of these ticulate
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10 the well, such as tubing, pumps and valves. In addition, the particulate may partially
or fully clog the weil creating the need for an expensive workover. Also, if the
particulate matter is produced to the surface, it must be removed from the
hydrocarbon fluids using surface processing equipment.

One method for preventing the production of such particulate material is to

15 gravel pack the well adjacent to the unconsolidated or loosely consolidated production

interval. In a typical gravel pack corpletion, a sand control screen is lowered into the

wellbore on a work string to & position proximate the desired production interval. A

C fluid shurry 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

20 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 cither case, the gravel is deposited around
the sand control screen to form the gravel pack, which is highly permeable to the flow

25 of hydrocarbon fluids but blocks the flow of the fine particulate materials carried in
the hydrocarbon fiuvids. As such, gravel packs can successfully prevent the problems
associated with thie production of these particulate materials from the formation. -



2 In other cases, it may be desirable to stinulate the formation by, for
exanpl e, perfornlng a formation fracturing and propping operation prior to
or simultaneously wth the gravel packing operation. Hydraulic fracturing
of a hydrocarbon formation is sonetinmes necessary to increase the
perneability of the formation adjacent the 5 wellbore. According to
conventional practice, a fracture fluid such as water, oil, oil/water

enul si on, gal kaxkosvabastr or gelled oil is punped down therowwseosmsosiieag W t h
sufficient volunme and pressure to open nmultiple fractures in the production
interval. The fracture fluid may carry5%.suitable proppi ng agent, such as
sand, gravel or prop ants, jnto_ the fractures for_ the pur pose of_ hol di ng

the fractur es open 118 b‘\‘ﬁﬁ'ﬁg‘t mey) be gesirgbleto stipvinty thefprmation by, forcexpmplga
b f d, th
een, foun E&R@ lafatmafid frRiring aﬁ&ﬁﬁ?ﬂmeﬁaﬁ&%ﬂ&ﬁs opﬁﬁﬁﬁéde&ﬂgrj . e

f|UId |n5|de t control screen tends to |leak off into the a cent
formation. Thi §’1 &@V@ﬁd‘i‘ﬂﬁ‘}%‘ﬁ?“iﬂ riydnkicfrachring of g hydrocgbon fopngtion i i vel y

expensi ve fl ui gonidRires tnb&ssfm?’ f@ifn'cﬁ&e th® PerrEBO{1iR SFOME SFoiklation Rafdaeae to the
gravel pack around the sand control scieen and 15 danmage to the formation.

This f1did | ealveldiiore. i 4<soxiing toypoavenjionsl greckiaent ifactuse ﬂsa%é‘sch ahesten g tipl e
production i nt gfiAtaes eb18ibH, @elfed&vmloe tgmh oGy Emﬁfe?l&bﬁrﬁ el Rtk ¥l Wi t he

fluid remains in communication with the various fornations for an extended

period of ti nmBbEsyt yeinmg andipressets e oo tedtiple Suctyray inthe poefuction deratd conpl ex
tools that nustme 3Qctlde fiid nia?tcﬁrr} r&eaﬁtﬂl@bfoﬁﬁg%a &%,tgaxwtas \fd) GORRI &/ inside a
wel | bore. The conpl exity of tool s hem unrel 1 ab

Fur t her nor e, th@PEﬁnt‘e%ltOotﬁe Eptureolor Shepyrpasd ajrholdmgéhe frefigpreqpon f‘ﬂbm ven outer
di anet g, or | 8,48 gmﬁiﬁnamat er for given inner dianeter) C may nake them
unde abl e for variods | cations, such as haV|ng an inner .di aneter that

is t0e small to al Tbkwsd ‘G@h%‘@l\@,@th@mﬁmﬂ@%ﬁmwpmﬁt@%lﬂﬁment to be
run 25 insideghh ﬁﬁrtlﬁa%&d&ﬁtrél@ éhttﬁi{ds @e{iﬁﬂfﬁgtottﬂeé afdd, OGS fective

pl acenent of grave frac s ar oun evi ce: 007/ 024627
PCTI US2006/ o32heeboff g0t osmwpmn rtlw loss @Bthamelmqnmwuﬂcbiawmmfgyn@fon,t he

present invent bﬁ’c%ay%s%qg\iﬁm 885:3c e gravel pack around the sand control screen and
15 damage to the formation. This fluid leak off is particularly problematic in cases

where multiple production intervals within a single wellbore require treatment as the
fluid remains in communication with the various formations for an extended period of
time.
Bxisting sand control devices may be expensive and complex tools that must
20 be fit into the relatively restrictive geometry inside & wellbore. The complexity of the
tools may make them unreliable, Furthermore, the sizes of the tools (smaller inner
diameter for given outer diameter, or larger outer diameter for given inner diameter)
C may make them undesirable for various applications, such as having an inner diameter
that is too small to allow service tools or concentric production equipment to be run
25 inside the screen, or an outer diameter to large to allow effective placement of gravel

or frac packs around the device.



probl ens associated with managing fluid | eak off during conpletion
operations in a production interval of a wellbore have been substantially
reduced or elimnated. In 5 particular, the systemand net hod descri bed
herein prevent undesirable fluid | eak off during wellbore conpletion while
I mprovi ng the hydrocarbon production rate from the production interval
during production. In accordance with one enbodi nent of the present

i nvention, a ¥@708etTol screen assenbly for use in aPGRVI2R6O0&1¢nc| udes a
tubul ar base pipe having a first 10 perforated section. The first
perforated section has at least a first “opening that allows C fluid fl ow

t her et hr ough. nbly al so includes an internal seal elenent disposed
within an inte nmet er of the tubul ar base pipe and positioned at | east
partially overlappt agordaeeefwithahe tsechings of el pwewt ingentiod hiisadventagerednds eal

?ln'? gre EEBJ ! :eglbl @P@%ﬁ%&%é\%‘iu‘ﬁg{sﬁgﬁgﬁlkq&%dtlgﬁ(%?er| g%‘%ﬂéi&l Ogjglgl SSO V-EIB.-BFG by a
first sol vent, pradwtioraiptepal of & wellboerhayy been yutsientallyreducedrenlindtataledh el enent

to the first soly h 0, ntrol s

f1 ui d fFowthr ﬁg%ﬂ% %’5*%%‘%“%’18%&?% L"ﬁég‘%% B &%ﬁgﬁbgﬂg‘?“kgﬁhe t ubul ar
base pi pe may dhamg wﬂb&cmmblﬁbmfwﬁhtmﬂromgﬂtclmmrbdn @bdictiars tateafrsrecond

openi ng. The I a degradable 20 plug disposed so as
to prevent HE‘?%S:;JF&% ﬁ‘¥¥‘ﬁg&§§%§nd openi ng. The degradabl e plug may

i ncl ude a second rrﬂtmwcnailancbhuﬁl dng echibedimbnt @k the ;wexa isestiong a saddveentrgl and t he

Second C sol VeI iR 8 et BXAPIPRRLAS « SRR RRE IR MY 4 1T 0w

second C solvent un egra éve
t hr ogwt he sepmﬁudtadpemomg”rhd ﬁmte;wcfbdaed s@trduﬂm aelmstaﬁheOpenmglﬂtmhllmal el enent

i 811 ow t hr BUGROE By R SRERbR FBinie eunielrl SRR oo o of

f1 ui
t he tubul ar bawﬂmhupmtaﬂmmamteemfmammmﬂbmd1ppraﬁ$pwitﬁmedmtleasdparﬁényt he base

Ba2e brpe-to curgmreld Rl whhafdbolon, hh Bl s RS SEs HORARE o1 ) o'
fluid flow thftdéiglowt hmu@bnlm fitseliopatings | The inBddndl rved ctanena fiminded & Mrstnot her
erood et of LAgsRYGRE Ml ELHY £Bo, RSk SA0LS okl SPOBRAERR Y, o0
section-w th ainterdak gest elam&xastb thep&irst sgvdnhagtil ahd Duwesnd |sedl gleideoting frmpet hr ough.
]‘cl'lhgwa\s/\%erztgg% glﬁ)igggﬂw%g%%%%g ug di sposed sg as to prevent fluid
1n particular embodiments, the tubular base pipe may have a second perforated
section with at least a second opening. The assembly may also include a degradable
20 plug disposed so as to prevent fluid flow through the second opening. The degradable
plug may include a second material that is dissolvable by & second solvent, and the
degradable plug may be dissolved by exposing the degradable plug to the second
C solvent until the degradable plug no longer prevents fluid flow through the second
opening. In another embodiment, the internal seal element may include at least one
25 longitudinal slit. The longitudinal slit allows fluid flow through the first opening from
the exterior to the interior of the tubular bese 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.
30 In accordance with another embodiment of the present invention, a sand
contro] screen assembly for use in a wellbore includes a tubular base pipe having 2
~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



4 through the first opening. The degradable plug includes a first materi al
that is dissolvable by a first solvent and the degradabl e plug may be

di ssol ved by exposing the degradable plug to the first solvent until the
degradabl e plug no |l onger prevents fluid flow through the first opening. 5
Techni cal advantages of certain enbodi ments of the present invention include
a sand control screen assenbly and a treatnent nethod that prevent fluid

| oss into the WREPHWEIRbN(s) during the conpl etion proce8ST/HHEAPHE for t he
production of fluids fromthe formation(s) follow ng the conpletion
process. An internal seal elenment nmay prevent treatnent fluids fron1|eak|ng

o unt i1 pr oductigeh e b apetas T, et eig nchdre o Bt Fkuial BRI ol bront
or until produc r el emen
may be radial | ydiskfvarieeda ﬁwe@meawaﬁﬂ 1he Wéghedatilé PRip Gdal K(bla diskolvedisoyt &posfdgow from
the exterior of tﬁéﬂf@g n‘? érg nter‘l’let& Anot her tecunl cal advant age of
particul ar embotlif Fespdeblsplug te‘f‘f""“tluﬁ ?ﬁ%ﬁ‘?dﬁﬂfrpuﬁ(ﬂo ﬂ"eg"’fPFéV% ility to
[ nlcre?se fhedraﬂﬂg(ﬂswm?ﬁ@mdmo 'ﬁmg t Ihe éﬁlS p{ oduction interval

sel ectively degradi e, i ej{na sea e[en 6113} one Qr m)rea

plurality of degrad ‘l?g%“ EPﬁ%fqe'ﬁ?"éFﬂ oL Of SeRTEsAt LYAn ey ‘é‘ﬁabl e

El ugsI may degra@lﬁda@wfe@aﬁeﬁuﬁm mﬁﬁu@ﬁfhﬁt@émmt@fer@mmmﬂet@ggradgd
y solvents ch ar unpe t he we or the purpose egr adi ng
the internal se Fma“é?P 1r‘ﬂnga 60‘&'}\@@?‘1&&4’5‘?%33&38@@ 'i‘{’l"e“‘ﬁﬂ‘gi?l Jg"é‘H
fabricate the ipbgrthafonf&dh(s?blovaRrans aaﬁmieuw rode adﬁ&kenwlsmelemﬂtl

determ ne the sol vent used to degr.ade e he internal seal elenent and
degr adabl e pl ugSEhEyVeE Hﬁ‘tléﬁaqné o the fprmation while; eherpEoduption o

prese cqoof hydrnee@;sb@aamﬂg cow;n@edonm PocqResh fsivepal. Dﬂﬁﬁ%r&ﬁioﬁ&ﬁ‘ﬂﬁnt age of

part | ar enbodi ments  of the pre%‘g‘ I nvention nay include the ablllty to

degrade t he i nt S seekelemeat wanbe ragipllydedirmed Heeby slovipg goduntion fivfdsior ed ti ne

and rate. One OfiowBbM thbifetioff MehsRinblyUPlhy inferidl. SCS MY be incorporated into
the assenbly, If the rate of production is |ower thapn desired, the pressure

in the wel | bore may @@m%é?%%ﬂg@daqvﬁm?ﬁﬁp%ﬁ’&mﬁﬂg grbodimenty, of {85, WERERH ngs  may
be used 10 | NCT RAGRoR HAUGER hOEIBYoDBoUE I Guts SHehbaloion @l went over

(e ntgr el scalh SLemE, andlor el ada el tes d Sudkegl vz dhem and
present inventi g Wutality0d degradhibleypliyap ame Mdterhd) seal element and degradable plugs :
may degrade as e consequence of production, or they may be degraded by solvents
which are pumped down the wellbore for the purpose of degrading the internal seal
element and degradeble plugs. The materiels used to fabricate the internal seal
20 element and the degradable plugs will determine the solvent used to degrade them.
The internal seal element and degradable plugs may be made from materials that
dissolve in the presence of hydrocarbons or water.
C An additional technical advantage of particular embodiments of the present
invention may include the ability to degrade the internal seal element or degradable
25 " 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 phugs to dissolve them and thereby increase
30 the production rate.
Other technical adventages of the present invention will be readily apparent to
" “one skilled in the art from the following figures, descriptions, and claims,” Moreover,



one skilled in the art fromthe follow ng figures, descriptions, and clains.
- Moreover, WO 2007/024627 PCT/ US2006/ 032160 5 while specific advantages
have been enunerat ed above, various enbodi nents may include all, sone, or
none of the enunerated advantages. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 To
provi de a nore conpl ete understanding of the present invention and the
features and advantages thereof, reference is nade to the foll ow ng

descri ption, YHK®H/02#67 conj unction with the acconpanyi nBCHFRAEAE | n whi ch:
FIGURE 1 is a schematic illustration of an offshore oil and gas platform
operating a pair of sand control screen assenblies in accordance with the
present 10 inygn | nd contr ol
screen assenbly o% ké%alﬁc ahﬁgg%%@ie%ﬁ%ﬁrﬁav%%%?ﬁﬁ%{merndﬂ%{ sea eI enent

di sposed wi t hi inchidball eoms, penone bf ik REmBrated advantagss sectional view of a sand
control screen assenbly in accordance with an enbodi nent of the present

i nvention; 15 FI GURE 4 |s a cross sectl onal view of an alternate enbodi nent
of a sand RAEF B AWREG®r esent i nvention havi ng an

i nternal; seal el erreﬂ; 3 oY

sectlongl vi ew of ano? r aI og‘?gaan% E%H &u}ﬁof&; satz'“k?:%%ta%gl screen
assenbly of t héeaprassahedvenieges thernf, Mm:mdpm@cwbwmaﬂcscepmnkcnand 20
production hol g%tﬂl eq R! h!ﬁ HURE 6 is a cross sectional
vi ew of anot her%ap}tugr ngl%ae e%%{n%e & San control screen assenbly of
the present inventiHRUREv] rmgaanhemau‘eﬂhai'ahsxeaf aleloﬁsh;m pil e@l grodiadermon hol es
bl ocked by degr . (%#ﬁﬁ 7} sect i onal
view of a downﬁ@%@%f&ﬁ%ﬂé&f%ﬁ@%@?%%%ﬂ@@él ARG ng gﬁt%é'%ﬁ@sand

cont&ll()screenimrsm:'enbl ies of the present invention durl ng a fi rst phase of

a dognhol e treatne h naI W of

downhol e product en’?\}pﬁ]@ﬁ%pm %E%Yaﬁdleg’ g&. aldo o oasfr FY creen
assenbl i es of pteesanpmm:mhavmgemuntangldwelﬂgmadwxme@_(mdmphm;ep@é a downhol e
treatment process: qReid0s & CUREy GoolishaviBR!dr ooR6d LOIRY sbi%s0lsfy flownnol e

production environnent
accordance with an embodiment of the present invention;

15 FIGURE 4 is a cross sectional view of an alternate embodiment of a sand
control screen assembly of the present invention having an internal seal element with
longitudinal slits;

FIGURE 5 is a cross sectional view of another altemate embodiment of a sand
confrol screen assembly of the present invention having an internal seal element and

20 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 slement,

C production holes blocked by degradable plugs, and rupture discs;
FIGURE 7 is a half sectionel view of a downhole production environment

25 including a peir of sand control screen assemnblies of the present invention during =
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

30 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, - - --— - - EERREE



including a pair of sand control screen assenblies of the present invention
during a third phase of a downhol e treatnent process. WO 20071024627

PCT/ US2006/ 032160 6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Wi | e t he maki ng
and using of various enbodi nents of the present invention are discussed in
detail below, it should be appreciated that the present invention provides
many applicable inventive concepts which can be enbodied in a wwde 5 variety
of specific coYR¥AVB462The specific enbodi nents di scussedchesmianiase nerely
illustrative of specific ways to make and use the invention, and do not
delimt the scope of the present i nvent i%n. Referring |n|t|aIIy to FlI GURE
1, an offshore Qil aqﬁ gas -roductlon o-eratlon 10 is illustrated with two
sand control sc#&ef b 4 AEINYEDNdEN adj acent two C 10 production

intervals 44, 50 of Whmhébﬂrqﬁgaﬂmmg%r%hym%m of W TREsshtihwnidnat f orm 12
I's located over a pair of subrrerged oi |l _~and gas_ formations 14, 16 |ocated

bel ow a sea f| &§rdispussedatnsdatail gel %%n’&tﬁh‘ﬂﬂdzbe aspresioted thatoWe Presentlineptioss t he
platform12 to grovieed h&gaslppheﬂakdva&ﬂve%&fépm RetidpdidiOhd LIAWEREd BF £'\Wedet ers 26.

Pl atform 12 has a, hoistin paratus 28 and a derrick 30 for raising and
| ower i ng>pi pe sty 8 ‘§’§ wdhk spegific smpedimentpdisqssed heusipyase marelyx t ends

through the var ﬂﬂbt?atx@éibﬁbaﬁﬁé% to" Ak il Gsef BE TREMIIAS andldb nck Uelilit @RS N9 36
is cemented within well bore 3 y cenent 38. Wirk Stri ng 32 includes sand
control screen %F@g%?fﬁhqm@ema@n Sand control screen 40 is positioned

wi thin production Ime@m@mﬁﬁup@tmmnaMﬁorééﬂ atkB gAY cHuBEn dpSafidar Mat i on

14. Sand 20 control screen assenbly 42 Is positioned within product I on

interval 50 bet #&# #“S%&mwm%@n%@ jsere@fsserplis gtk dimeseiadiegmti@os and
control jgcreen 333QRbh ingevaila, $&of J‘@Mﬁox@%ﬁ:e&ﬂ}@]&ah é%ﬂn-@ﬁxﬁelrélﬂﬁﬁlraﬁrﬁd a

trea@ent fluid containing sand, ave ants or the |1 ke may be
punped down wor k2 i§tlpqated 03? aReirof @g»meme@mh and qurwm éﬂ,s;l 6jacated helowad

formations 14, a@@ﬂoaﬁzsieacsﬁb;es@omu@b% ﬁéﬁ%@héck%&%%mxﬁefﬁsgme to
25 FI GURES 7-9. Al though FI GU gl cts a vertical , the sand control

screen assenbl eihess inftplatipy 8%@1‘?1“‘1@& loevtorevanters a6 uBletfyrmy il has g dipisting f or use
in wells havingapyafaligne Ghd ﬁQiTahféE@b S hiShE 3hd RASriRMGPe AfinglestbiRbes Wil | S,

inclined wells or horizontal
15 string 32.

A wellbore 34 extends through the various earth strata including formations
14, 16. A casing 36 is cemented within wellbore 34 by cement 38, Work string 32

includes sand control screen assemblies 40, 42. Sard control screen 40 is positioned
within production interval 44 between packers 46, 48 adjacent to formation 14. Sand
20 control screen assembly 42 is positioned within production interval 50 between
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
C 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
25 FIGURES 7-8.

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 céntrol

30 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
intervalg, the treatment provesses of the present invention are equally well-suited for ~ — -~

use with any number of formations and production intervals.
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well's. Also, even though FIGURE | depicts an of fshore operation, the sand
control 30 screen assenblies of the present invention are equally

wel | -suited for use in onshore operations. Al so, even though FI GURE |
depicts two formations and two production intervals,-the

treat ment - processes of-the present invention are-equally well-suited for -
use with any nunber of formations and production intervals. WO 2007/ 024627
PCr/ US2006/ 033vo/2080846277 FI GURE 2, illustrates a parti al pavis2eeeeszisei ew of a
sand control screen assenbly 60, in accordance with a particular

embodi ment. Sand control screen assenbly 60 includes a base pipe 62 that
has a bl ank pipe section 64 and a perforated sectiagn 66 _including a
plurality of openi n§{CERE 12 dtlusiptes, & nertial £t AVESTVIBY OF LicBand reoptreli WEe% | nt o

sand control Scﬁsﬁ'ﬂiblﬁ%eﬁbdc)!or@&cem ﬁﬁ&ﬁ&ﬂa?%@dmcﬁt' Z8ard"GnedlRRed
openl ngs 68 are not critical to present 1nvention, so |on tp@,
tPé%‘?fP of base

suf fici ent ar ea®se& HW@WF@PSBHHW?@H@%G@MHHG seston §feacyd 9

pi pe 62 is mai N{ealdn®8 inciS a Mof@&ﬁ&bBﬂﬁa@oﬁ%ﬂiﬁ%fﬁléo%%ﬁﬂﬁﬁwd hol es,
ot her shaped openings including slots its or an erforation

through fhe wal Riogndgoatolspisen Esembli A% T&e@wafsnmbew%wdpsam ofapenmm f1 ui ds

into sand contrsﬂax&ﬁ&t%ﬁc@wﬁa‘@wen@&m‘ae@%@%n@ra@&&ﬁmaﬁ%&am pRvilgs RFe a
plurality of ribs 72. 72 are gener al dg/m'retrlcally di stributed about

the axis of bas%““i?ﬁf%’“@@n wlb*ée W%OG%M’% 2 maiplaingdyr jBvan thayal

however, ribs 7ghefiBys 633E depictedCb adbal helbs, Sberlshdpdd Bptnihps MERSHg S186L AN or have
any ot her sui tabl e geonetry Addltlonall' the exact nunber.and arrangerrent

15 of ribs 72 i ¥ %?thFlPﬁf?fé’i‘Pntt@W@éh%M}maﬁ’@ 87 poslipohesthe flow Rt font ed and

w il vany depeﬂgw%gm%ﬁmsgéeg%&gm g4, base pipe 62 as well as other
desi characteri stlcs that are wel Known in the-art. Wapped around ribs

72 screen wire Spaped %P%WW‘P%@WFG’FW‘%UE‘HW&{ iRdys T2gme geapraldy

' such as

turn 76 and t ur GimhfticEs) WeBButER hbnO e k8 of Yds0 DigeS522 mami We%é?x'ﬂted%@ whi ch
formati on fl uids may flow, The number of turnsS and the ween the turns

are determ ned pHEEiFe e leweh RbE Acmay paye g seotasgulen e “F"é‘gﬁlﬁft‘ff%ﬁ% 3¢5 whi ch
fluid is Dbei ngoﬂawuagemmﬁama@o&e&.,e mﬁom;ghamh dudbEnd §@shgéihdnt Ng t he

gravel packing C. operatio her,. rib 2 and screen \é\%{e 74 may form a

sand confrol sctigdhy 74 ‘écﬂ@é?mf‘ﬁ%? &‘E ngmbes ap 6“%“(5"‘5%’%“ B Y& di ng or
ot her suitable aeg@damgqipan ﬂ%@ﬂ&d@@ﬂsﬂe EiprEs Fell bd btﬁérrd%ﬁgé clirabtsfigtic\r apped

sand control screen, ofhe
that are we]l lmown in the-art.
Wrapped around ribs 72 is a screen wire 74, Screen wire 74 forms a plurality
of turns, such as turn 76 and turn 78. Between each of the turns is a gap through

20 which formation fluids may fow, The number of turns and the gap between the tums
are determined based upon the charecteristics of the formation from which fluid is
being produced and the size of the gravel to be used during the gravel packing

C operation. Together, ribs 72 and screen wire 74 may form & sand control screen
jacket that is attached to base pipe 62 by welding or other suitable technique.

25 Altbough 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
epparatus 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
oesh that are diffusion bonded or sintered together to form a porous wire mesh screen

30 designed to allow fluid flow therethrongh 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



types of filter media could be used as alternatives to or in conjunction
with the apparatus of the present invention. Qher filter nmedia may

i nclude, but are not limted to, a fluid-porous, particulate restricting
material such as a plurality of layers of a wire nesh that are diffusion
bonded or sintered together to forma porous wire nmesh screen 30 designed to
allow fluid fl her et hr ough while preventing the flow of particul ate
material s of a‘gévf‘ge?ﬂng‘gﬁ’m ned size from passing theret hr S&JAS200¢03g1p s

enbodi ment, -sone supporting structure nmpy be required between the wire
mesh and the base pipe to create sufficingnt fl ow area between the base pipe
and the filter nedia tq all ow 2007/ 024627 PCC(U52006( 032160 8 production
f1 ow t hr ough th@rog}\‘%l"}‘gl"?’élﬁ@’fﬁ]i‘v'g Wﬂ&ﬁ}%ﬁ# SRECER ‘_"ﬁgﬁg%ﬂ"&ﬂ‘éﬂp"pr essure
moah | ayers ey b teal o D e T et her
Anot her filter %@Hﬁ&“séoﬁw&“‘g@n@mb%%‘&?%&? F’%ﬁ? E&gﬁﬂ‘gray%‘%"% %ﬁgm .
modi & such zgp?gz“% ’éﬁ“&“?gmpﬁd“‘“m‘“ %?gr e ol y
described. Posi PR RitYRTER tenraflinsueh 45 She Gie-Wieppedduedy (sdhegiirg 5 an

i nter pal seal lesimedia ibldBidepiBaent s fluid flow frpm the int er! or to the
exterior of sand contrgl screen assgcrbl ﬁggo. In particul ar enbodi nents,
internal seal el emenfosignsdayitin pesforeied BrchvyoG pohasaBing) SsiSomdntemalifehs a

natural or synt Rkt J0URRSkevelty Bhil HowShh &elifterid? Qb YH¥ExteBHEHF Rfd fontbOh
pol ymer having the ability to_ partially or conpletely recover to its

original shape AFf@rasgEIbt ifndt PEHEEY abedimenth iatamal Frabelpment SOueRY Pent s,
i nt er¢al 15eal  elfgnRN roBOad TBYsthifer | REHTRa i@ 8r Satead albb& & othirSHfityAbl e

(col Kectively "dissolvable") material such as polylactic acid (PLA); a
pliable water, &Ppmeiguchase high aojyme hevipg b gbilifyto ah%ldéﬁ Presompigtohngspqyet

di ssol vabl e mat ¢§ itdlorigihfl shhjedfRA kRN RAE: MR fefaoved. NILHAE crfiRAimegisement 80
may be constructed from anéltmat erjal or, have_ an configuration that allows

i nternal seal el E¢mHseasplement 8P Bpyhe formed fpm ¢ W%ﬁ‘%ﬁ?’t%’é" vihle Gphesivelo t he

exterior of sandqsRRERE! BaERE BucdhSSYoBAtd BeiaE )t B&lit1e sk, Soil, b8 igate  Of
sand control screen assenbly 60 is greater than the pressure outside of sand

control ¥0 scr eéﬂ“‘ﬁ%&"éﬁbwfﬂ%ethéhﬂ‘it? e drobyable matedels o pltomals FredEREr i or to
the interior of ;38R seg0BlemOht S MAHMHATHRHNA GOmWARN rabtBadbf fhevee Bly al

pressure across internal seal el enent

configuration that sllows internal seal element 80 to prevent flnid flow from the

interior to the exterior of sand control screen assembly 60 when the pressure inside of

sand control screen assembly 60 is greater than the pressure outside of sand control

20 screen assembly 60 and to allow fluid flow from the exterior to the interor of sand
control screen assembly 60 when the differential pressure across internal geal element

80 from the exterior to the interjor of sand control screen assembly 60 exceeds a

C predetermined level.

With internal seal element 80 positioned within base pipe 62 during a

25 treatment process, such as a gravel pack, a frec pack or a fracture operation, freatment

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

30 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 opemmgs’ﬁ& e



80 fromthe exterior to the interior of sand control screen assenbly 60
exceeds a predetermned level. Wth internal seal elenent 80 positioned

wi thin base pipe 62 during a 25 treatnent process, such as a gravel pack, a
frac pack or a fracture operation, treatnment fluid returns may flowinto
the interior of sand control screen assenbly 60 by deformng internal seal
elenment 80 radially inward away from sealing engagenent _ _with the interior

of base pi pe &0 ¥PHHBENi ngs 68. Also, with internal seBFVEPRHEF %S0
positioned within base pipe 62 follow ng treatment process, fluids in the:
wel | bore 30 are prevented fromflow ng out of sand control screen assenbly
60 by deform ng i ntygg i B lnaCial opl r Qi ling
engagenment with the ngf%rgg&g?%ﬁase piI pe @@n@%%ﬁ%gglt%%%%
20071024627 PCTALIrwlogionFidsonaydiay intmepnd eeptrok scrasn agsiemblyi 68t by defdrminga |

el ement 80 posi t JRA T . Bl ' ' |l ow into
sand contr ol sc?dé%%?ges%mg%cgt @ga@i?ﬂ%e oag%%ﬁ%}pﬁ?%ﬁg%lnhgrmg q@l%ﬁ{e 80

radi al |y i nwar dirdesiay of baserpipe £72i and openirm &ferin paiticklar émbodimentsy therflogfofbase pi pe
62 and openi ngs : J LK . | h r tion
fluids arBound [ R?g?cﬁgq]ﬂgg%%fo%ae]rﬁr{ent dé\}m%aggjl g@oﬁéﬁgmtﬁ%gfﬁgggﬂg&el enment
80 until internd unidiftered! senb lemen 88 aan wrolohgen grgrgectheytndpsior pfbasapips fblo of base

pi pe 62 to sea 8 | &|¥?Q ' .80 may
prevent treat nelrsl?p@%gill%gﬁ ?‘r%ﬁ@ﬂvggﬁing r gl%l%ﬁ%b%&p? or t&&@a%@%%nt rol
screen assenbl yfe® letking fgmctberistesivi ofsandgontrel serermeastembly §thduring lchbpletionand nmay
di ssol ve prior QL | ' S.-no. L r.Qr Crease
the flowrate o%lol{ e %ﬁ%ﬂ uc ﬁ%ﬁgﬁghggdﬁﬁj}%@gﬁr %6%%%‘%5&%@8&8 sgl E 3

il lustrdfes a storidmpgmnt dakcagahedow agsd thslpyodddion flukle thoough opeaings 6 a

partiul ar enbodi e t i l.Qn, ' | 2en assenbly
90 i%l udes base p:}%gﬂgg 3{]@1&3{% ag%dﬁhﬁggﬁggsgg@?igg%%c&&gﬁ%gg%ggrforat ed
section 96. Pepdrtivuler eoibsdimentonf thopreseo! dendiom Sendr enfrolyscrebn egembind® 98.

Positioned on t u&étb‘ﬂélﬁ er %2[5&8{ ha@aastﬁ?.%i nsg‘f?ﬁo'h;%am&qgjggﬁgﬁgrswﬁoé%een

jacket 100 including a pl Ity of r ( | cturec a wre screen
102. Positi onedPefordiedrsettivoP6ngheded 2 plusaliofiopenings 8. Pesifioned emthwtexteder t hat
pr event fluid : t ' i 1 r ol
screen 2§serrbl yog%agéc/i\%l%% %ﬁgqs Jg%nrr%ﬁ;ent%iao%&g{}l% C%Jrggg ir%ﬁ?'hg? P@%@%Qﬁ%@ﬂgﬁ i nt erval
(not il ustr at egirtueed) and arvtiresamach 102.

Positioned within base pipe 92 is an internal seal element 104 that prevents

fluid flow from the interior to the exterior of sand control screen assembly 90 during

completion and treatment of a production interval (not illustrated) adjacent sand

20 control scréan assemmbly 90. In the illustrated embodiment, a flared portion 106 of
internal seal element J04 is securably mounted within & receiving profile 108 on the
interior of blank pipe section 94 of base pipe 92. An adhesive or other suitable

C bopding agent or method may be used to secure flared portion 106 of internal seal
element 104 within receiving profile 108.

25 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

30 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 -



20 control screen assenbly 90. In the illustrated enbodi nent, a flared
portion 106 of internal seal elenment 104 is securably nounted within a
receiving profile 108 on the interior of blank pipe section 94 of base pipe
92. An adhesive or other suitable bonding agent or nethod may be used to
secure flared portion. 106 of internal seal element 104 within receiving
profile 108. 25 A sealing portion 110 of internal seal element 104 is not
adhered to ba¥¥@ #4202 and is radially inwardly def or ReVEIRARS r om
seal i ng engagenent with the interior of base pipe 92 and openings 98 to
allow fluid flow fromthe exterior to th interior of sand control screen

assenbly 90. Acg n nal nt 104 a r.treatment

fluid returns cfu@ ﬁ %’ )i% ?Jrié to%vgﬁggtg k fwwtdwﬁ%é%%ﬁ °§0 once
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el emen radi a in sea n e i.nterior o
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](canbodi rrgnt i : | ugftrmtyeﬂ dﬁwolfddﬁyﬂﬁfp&mglmmmﬂ m‘gtdzamzblv&{laéabl pibly obe f or med

rom a di ssol va mat eri a cti P i a wat er,

oil, 5 or gas ??elﬁ’l’)’lg "H"PB @?ﬁ‘ﬂ R t EllﬂéA 8\"5%’8? ferl al .

I nternal seal edpe@maﬁoﬁ@avmyef&etdmmw@a&yoﬁ&ae&mggmdemﬁ@h tegefl el ement

104 to a sol vent c abl e of , di ssol wg&gbg mat eri al of {;léernal seal

el ement 104. FdPely B8 dutergpl sepf; o 4 10; & 30l vepiroals Belpdty buf Ikt s 1o any

fluid cimpabl Ie Qfmﬁhd&ﬁ%ﬁ&]’dﬁn@ﬂw%%ﬁ%@ﬁd&ntb@ﬂgﬁm cleRdnE 1104 auoﬁmom ng
i nte{nal seal e

t 104 1o a sol.vent | clud Is_n ClOlimted
to, grcul ati ng”ﬁﬁ‘gqg(SWé"n‘tn QrBEE ‘Hi”@lgﬁ @ eg?ﬁﬁlh"“ﬁ@? 98 %ai ng t he
sol vent to mm&ﬁmw?mtwpmwmumebﬁwgmfl Iorginﬁmﬁigpr&:ﬂénémr a length of -
tinme, or, en the_sol vent uction n r
conti nui ng product i ﬁ@ﬂnﬂ}?‘@ ?“g &ﬁ?”& wﬁ}a‘f‘ f&%ﬁ?%"b Egt 1%6’3 is
formed from wi | gartidly Heasine \ﬂ&htmt&hhl)seﬂemﬁﬂweuﬁWBd’gm difselvigl Theefore! enent
104 wil

begi n |ssol i n her ef or.e erlal to for |nternal
seal el éhent 1 %gsegéqéﬁ‘?é‘g“ﬁ”ééé@ﬁd%“y@ﬁ Y08 gelpqied ba quof‘ﬁ B seal

el ement 104. Imfeeftntunm sabdethéie 1045 , In tebrexird@stiodidtbnts] the defred mﬁe@fnﬁdmalseal

el ement 104 naysegl%le?rpogtr]%)élmng(tb%la}gprgxr}%at\éﬁf%lﬁe %Qe angtm? ﬁ lseaf elaemexﬁllstt mgitf 104 may

comprise polylactic acid that is dissolvable by free water molecules in the surrounding

fluid. In another embodiment, internal seal element 104 may comprise an oil-soluble
20 or gas-soluble resin and internal seal element 104 may maintain its check valve
functionality until the onset of hydrocarbon production. The presence of internal seal
element 104 may result in a decreased flow rate of production fluids through openings
C 98 because the production fluids need to deform and flow around internal seal
element 104. Dissolving internal seal element 104 afier completion of the well will

25 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 es 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.

30 Alternatively, internal seal element 104 may be selectively dissolvable by a2
fluid or tremtment 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



conprise polylactic acid that is dissolvable by free water nol ecules in the
surrounding fluid. In another enbodinment, internal seal elenent 104 may
conprise an oil-soluble 20 or gas-soluble resin and internal seal el enent
104 may maintain its check valve functionality until the onset of

hydr ocar bon production. The presence of internal seal elenent 104 may
result in a decreased flow rate of production fluids through openings C 98
because the pmaxuerazea? f| ui ds rieed to deform and fl ow aREUWRINEHEREONal seal
el ement 104. Dissolving internal seal elenent 104 after conpletion of the
well will 25 result a higher flow rate b the production fluids during

production. In cer n e di ne ts, the mgterial of rnal . seal, el enent
104 may be di SWRS;%H ofol5ivin %W?fﬁtﬁét%W@PWBﬁg odughandias o ot her

fluid present i eonlidiehced 6 fiidasen theReve rits Qif Ukié lpecmubm ﬁﬂmremﬁephm&zhe fluids
bei ng produced w | | w__ar.ou n rnaI eal 104 thereb
di ssol ving i nt eF‘H?;ﬂdi’%%@r Wﬁfréﬁﬁﬂtpwfﬁ ‘F‘&P?fhﬂ%\}%qy ° ?ﬁittgrs‘ﬁ%‘iﬁvé%al
el enent 104 nayd;@h&@iteﬁdlhaabﬁgmwtmol vabI e by a flui d or treatnent agent -
ot her th n a produ nthis e od| nment I ssol vi ng, agent, or
sol vent, may be pumﬁé@gﬁ%mw “5’?‘?1‘{” W’(ﬁ@??“c il”é“"“g%gnd and
di ss;)l ve i nter npdri ﬁ]mb:/n%mmtof%agﬁmlﬁeﬁoﬁp sam/d %@&o}p@fé@amd pficer well WO
2007/ 024627 FCT] US 6/ 032 etion, an efore_productiqn starts,
or it may be coHﬁLSi é'tsg’asea"ﬂeéggﬂ'}aé%”%g%?‘ﬁﬁ?w eRerforptsd Reptiond s  he 1 ow
ratg of dt][le prodwm{f gl e0pturklityl oflGpenings (B! tﬂoﬁigén%&onmﬁhml ge mltzxw not |
pr oduce roma formatjon an sed  t tive i ssolve interna
seal el enment 10%" gaqu glfqt%‘g %%Hr{’f“?t@}"}/‘g e p EeR | y 120
I n accondance WxirB132, particul ar enbodi mant of the present invention. Sand
cont (ol screen asse Iudes ase pjpe, 122 tha a bl ank pi pe
sect iC(;n 124  and a pggflﬁ?%%gﬂﬂlgl @s ""’rfg{?'“ﬁ'bsélzﬂ giﬁ‘;*‘td’l’w@%m ngs
128. PositiOnedﬁt‘ﬁﬂﬂbhe‘roﬁmhﬁhteﬁbrt@ihebﬂ:ﬁx&)rla'fmesalﬁaodt%lﬁrecﬁw@dnlﬂpmorQﬂ1 screen
j acket 130 i ncl ydi, it I b not ure een
wire 132, C Pos&‘ﬁiﬂg‘?@%“ﬁﬁth‘?? gg ﬂﬁ'@g @%ale?%&fﬁél%nent 138
t hat prevents §dcurh1ﬁ1yfdomaed‘mﬂmaﬁrstmmmgmﬁlé I:Bstoheheem'eml-loﬁbasebxpém sand
control creen sse 20,. | he i r at errbodl a first flared
portion’ 34 of ﬁf@rﬁagﬁeé%@%ﬁgﬁ%ﬁm& “ﬁs"g g&& -V Mvax H‘r‘?’r“@‘ﬁd WHRi n a
first receivi ngapscodd deeivigiprefile § 3Teon the @tetiarof bhselphmad 2pi Ae adiizdive or other
suiteble bonding agent or method may be used to secure first and second flared
portions 134, 136 of internal seal element 138 within first and second receiving
profiles 135, 137, Interneal seal element 138 i also illustrated with a plurality of
20 longitudinel slits 140. .
In operation, a middle section of internal seal element 138 between first flared
portion 134 and second flared portion 136 is deformable radially inward away from
C' " sealing engagement with the interior of perforated section 126 of base pipe 122.
When intemnal seal elermnent 138 is inwardly deformed, slits 140 open and widen to

25 allow fluid flow through openings 128 from the exterior to the interior of sand control
screen assembly 120. Internal seal eleroent 138 thereby allows for treatment fluid
retumns during a treatment process and for fluid production once the well is online.
Internal sea) element 138 also prevents fluid loss into the formation afler the treatment
process but before the well is brought online 23 the fluids within sand control screen

30 assembly 120 deform internal seal element 138 radially outward, thereby closing slits
140 and sealing openings 128.

- In particular embodimiefits, internal seal slemént T38 may be formed from a
dissolvable material such as PLA; pliable water, oil, or gas soluble resin; or any other



15 A second flared portion 136 of internal seal elenent 138 is securably
mounted within a second receiving profile 137 on the interior of base pipe
122. An adhesive or other suitable bonding agent or nethod may be used to
secure first and second flared portions 134, 136 of internal seal elenent
138 within first and second receiving profiles 135, 137, Internal seal
element 138 is also illustrated with a plurality of 20 longitudinal slits
140. 1 n oper a0 70%6Hi ddl e section of internal seal el 00§/813149et ween
first flared portion 134 and second flared portion 136 is deformable
radially inward away from C sealing engiagerrent with the i nteri or of
perforated sec | r t 138 is
i nwar dl y deforgr#é &ilgg‘%li%%gmgnﬁghﬁd W den Pdt%@ sgﬁﬁlcle§1 lsgﬁ%g'w t hr ough
openi ngs 128 fdmvpd\maaxbé&mmanmem disryssechebore wearding Sdoroh) eeabtlement 18461 een

assenbly 120. I nt fluid
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online, Int ermaﬂm:slealsymwnmbbmsthaﬂmhlmmhemetrsudllwhﬂ:glmelymlemwhe

formatign afte e t ore.t wel L i ght online
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seal el enent 1R8es antiralhdn;edodm wapericulérhembe fdiynent] mmmagsal element 148 mawdeseal i ng
openi ngs 128. % n&ﬁg-’lé”‘ﬁ rrbodl ments; internal seal elenent138 maybe
formed fibm a- sso Praet erial such as PLA;, pliable water, oil, or gas
sol ubl e resin; or a‘ﬁ@UBEISeIﬂusde m&azarmémmﬁmmmce ¥#hsgui t abl e

di ssol vabl e mat N..t hi, s nbodl el ene 8 may be
di ssolved in a% ég&:t e dnmﬁ?ln 2 ecﬁr%s(% 12‘}58“0& éf’r?‘f& PHe gfy é seal
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conpl etely recﬂmlﬁ—omahe eaterint it the dbiterén & eand feberol seéenrassemply F50r &sondr e

removed, In a at| di nent... inter.nal al e 38

formed fromni OF% %x%?gplg—ﬂ é%%ﬁﬂl?f)ﬁp%xg{g%&éi@:%ﬂghﬁ?egéx ror reen

assenbly 150 i plegscisGr Hagitivaedwr the axterpra of baserpipe 1 Rrib o siadeodtrod ferdeh gachetesent

i nventi.gqn. San C 10 i.nclJudes base pipe 152

havi ng 12 fi rst‘lj e’P?%Ein;‘%gtae‘Jz Pf r?st’iggwélﬁ%?ﬁndsa@ggﬁldw‘ﬁeir brated section 154,

First perforat ed sé’cotmmdk&ﬁmma gipd U923k iat intepdal ebelemes 185 &at pewbitsow f 1 ui d
fluid flow from the interior to the exterior of the sand contro! screen assembly 150.

Internal seal element 168 may be similar to any of internal seal elements 80, 104, or
138 discussed above. Therefore, internal seal element 168 may be made of a robust
20 or dissolvable material, may or may not include slits (slits not illustrated), and may be
anchored to base pipe 152 on ons or bath sides of internal seal element 168 (only one
side is anchored in the iltustration).
C In operation, internal seal element 168 may operate as described above,
Additionally, degradable plugs 157 may be degraded or dissolved (collectively
25 “dissolved”) after well completion or dtﬁing production to allow fluid fiow 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
30 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 fora length of tirme, or; when the solvent is-a production fluid,
by beginning or continning production.



flow fromthe exterior to the interior of sand control screen assenbly 150.
Second perforated section 154 has a plurality of openings 155 that are

bl ocked by degradable plugs 157. Positioned on the exterior of base pipe
152 is a sand control screen jacket 15 160 including a plurality of ribs
(not pictured) and a screen wire 162. Positioned within base pipe 152 is an
I nternal seal elenment 168 that prevents fluid flowfromthe interior to the
exterior of tHEXEERE*ontrol screen assenbly 150. | nt TS L2188) enent 168
may be similar to any of internal seal gl enents 80, 104, or 138 discussed
above. Therefore, internal seal elenent 168 may be nmade of a robust 20 or

di ssol vabl e nat eri g rﬂmmoﬁmﬂlﬁ)de@ﬁ)dablenﬂhéddﬁ‘lsirbtf§m(a8|fr6n§ Wit ati ledstist r at ed) ,

and may be anchored to, base pe 152 on one or both sides of internal seal
el enent 168 ((ﬂ‘Ht’?ﬁ ‘gFé"““&'Péf@e‘? WEPIEE 157 willeeginy disgalying 3nd the matesiabper at i on,

i nternal seal miyeheBdleclddShaday of REBRIES &fe dpasﬁ%adaad Vg7, Adiddional ly,
degradable pl ugs 157 y be degraded or dissolved (collectively 25

"di ssol ved") ngts e o dite ghdegradalle plugs by oasichs eppreximalely dwes | ui d 1 ow

t hr oughs openi Rgsksl Sk pﬁmraa@abb&mqu& é&&m@eﬁ&bﬁeﬂuﬁw dafbssol vabl e
material such  as P able water, aoil, or gasS sol uble resin; or any

|
ot her suit abl &isgpled Y\H&‘%“W@'ﬂ“ﬁh as @e@ﬁa&’&ﬁ%@f ptherHuidsnresentingthe di ssol ved

by exposing degRdab! @n&J c&éihmt&m&eﬁ&hvmfﬂuﬁ@ma%grdahcéélﬁlﬁ%w ng the
mat eri al of degua‘ggbl e Exposi ng 30 deaqra a | ugs 157 to a

sol vent may i rféqupddeeryy le| gﬁéﬁ thereby digsolving dagrad 1%1?]1‘1%13 eDISEOéY%nt ar ound

degradabl e pl uﬁgradaél% ;phidk hmagcanhme@ﬁ by @8 tyell wrﬁm arhl%‘dér AORLACLHT W th
degradabl e p 157 for alepﬁ% fliime; ors when the solvent is -a

pr od&%q on fI tﬁf‘di“"“"'ﬁyﬂuﬁ'éémﬁl “‘3}011@%)?#? rstifonduid fewdtinsreamed WO 2007/ 024627

PC7/1{520061032160 Aﬁm&ﬁk}ﬁymfgﬁam pluga 1@4711&1?95 @éﬂéhbé? Ex'séb%bl%w adlufy f or med
fromw il at least partially determne b(gé ble plugS 157 will begin
&8

di ssol vi ng, arfd teH@engeentoher hap g PB%‘“%@Pé](‘,’fdedIn beflimgntye &jssobting i f e of

degradabl e pl st & kY bel pap&d &Mole%@b%ﬁc@ td BRufeSirb@d dnlifdissstfe degr adabl e
pl ugs 157 may 5jSgtgrom mately three 5 weeks. I n particular enbodi nents, the
5

material of I@‘%Mﬁs@!ﬁ*%ﬁryWWQGWP@WW%%%MW@W | ui ds such
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produced from a formation and may be used to selectively dissolve degradable plugs

157.
When degradable plugs 157 ars used in conjunction with internal seal element
20 168 formed from 2 dissolvable material, the degradable plugs 157 and the material
used to form intemal seal element 168 may be the same material or a different
material. Choosing the same or different material for degradable plugs 157 and
C internal seal element 168 may result in degradeble plugs 157 and internal seal element
168 being dissolvable by the same or different solvents. If degradabjle plugs 157 and
25 internal sea] 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
30 internal seal element 168 are formed from the same materiel, 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,



degradabl e plugs 157 after conpletion of the well will result a higher flow
rate of the 10 production fluids during production as the area for fluid
flowis increased. C Alternatively, degradable plugs 157 may be sel ectively
di ssolvable by a fluid or treatnent agent other than a production fluid. In
this enbodi nent, a dissolving agent may be punped downhole fromthe surface
to circul ate around and di ssol ve degradable plugs 157. This step may be
perfornmed af t & R¥OPEonpl etion and before 15 producti ofFEYRIBLIAYr it nay
be conpleted after production has comenged to increase the flow rate of
the production fluids. In particular enbodi nents, water is not produced
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155 and degr adabd aa opnings1785mat M)biqg@d\béﬂﬁlm disait1 dpsitiened on itheeedtediprea f or
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di ssol vabl e by pichized3 anres sgreen wire 181. In the region adjacent to third perforated section 174
of base pipe 171, sand control screen jacket 180 includes an optional blank pipe
section 182 to redirect fluid flow exiting openings 178 following the rupture of
ruptare disc 179.
20 Positioned within base pipe 171 is an internal seal element 183 that prevents
fluid flow from the interior to the exterior of the sand control screen assembly 170.
Internal seal element 183 may be similar to any of internal seal elements 80, 104, 138,
C or 168 discussed above. Therefore, internal seal element 183 may be made of a
robust or dissolvable material, may or may not include slits (slits not illustrated), and
25 may be anchored to base pipe 171 on one or both sides of internal seal element 183
(only one side is anchored in the iliustration). 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
30 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



different solvents. FIGURE 6 illustrates a sand control screen assenbly 170
I n accordance with a particular enbodi nent of the present invention. Sand
control screen assenbly 170 includes base pipe 171 having a first
perforated section 172, a second perforated 10 section 173, and a third
perforated section 174. First perforated section 172 has a C plurality of
openings 177 to allow fluid flow fromthe exterior to the interior of sand
control screewmmsendpky 170. Second perforated section #¢Butwassioazipd urality
of openings 175 that are bl ocked by degradable plugs 176. Third perforated
section 174 has an opening 178 that arel$%l ocked by a rupture disc 179.
Positioned on the exterior 15 of base pipe 170 is a sand control screen

j acket 180 i nclpreliswe & heh wuphire tige 019 uptines, (il flovpisebtelilizhed trtdglaopningen wire
181. In the regiQn adiac to third.perforat section 174 of base pipe
171, sand contrjt)??' s@%ﬁ@ﬁ%%m%%’ pﬁc?ﬁﬂ%% isial Hﬁ?l st’)“f“’ﬁ?\l?”’f)‘?@@ secti on
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183 @d egradaﬁ‘ffegn{?f’lffg 176 may operate 30 in-a simlar manner to those
described above. Adkuptuterdsc|1y9 niay b tipewedifoica Vefityrofiyeabids. Opating ¥ vl .
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element 183 are not dissolving as quickly as desired or when degradable plugs 176 or
internal seal clement 183 are not dissolvable by production fluids and an increased
flow rate i3 desired. In the example illustrated, rupture disc 179 is located at the
opposite end of base pipe 171 from openings 177 such that a solvent flowing through
20 opening 178 will be circulated past degradable plugs 176 and internal seal element
183. Furthermore, rupture disc 179 may be ruptured to further fracture the formation
_ or provide greater treatment of the formation.
(" While one opening 178 and rupture disc 179 has been illustrated in FIGURE
6, the number and arrangement of openings 178 and mipture discs 179 may be varied
25 to echieve 8 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
30 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



170 will be greater than the pressure outside of sand control screen
assenbly 170. This may result in fluid flow through opening 178 fromthe
interior to the exterior of 5 sand control screen assenbly 170. The
differential pressure between the interior and exterior of sand control
screen assenbly 170 may be significant and may result in a high rate of
fluid fl ow under great force through opening 178. Bl ank pipe section 182
may option& | ywhmimueanged, as illustrated, adjacent opecisgesidRidoo redirect
the fluid flow out of opening 178 and thereby reduce the |ikelihood of
damage to sand control C 10 screen jack®é 180. Rupture disc 179 may be
ruptured for a variety of reasons. (pening 178 will increase the area for
fluid flow and insldiag entemal genl elemend il 8% istrpsitioned Widinrcaging3Geudtiv adjecsntrtease t he
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supply pressure to each section in isolation fromother sections. Referring

now to FI GURE 7Suifhevalves thas apsappned @ad rlpsedBy eonyentionsl meges. fispgedre 1840
environnent desgihB@G AROWRr Wsbibly $J0ane P HRshipfheltb$SURE 1 during a treat nent
process such as a &rlavel ack, a fracture ogeration a fiat pack or the
i ke. AsiSi |1 ust r at edVexh Afdlosited epmpnt geress ey 53 Bl 0AS S FURRIRGYIML er nal
seal element 18@e irgutr@ipkdcoRRe MHabhR ofe@Bbd) Ohd Qb el & RAbAGEIR! b O
formation 14. Likew se, sand control screen assenbly 42 WD 2007/ 024627
PCT/ U52006/ 0321 Btimeability of the treated formation by delivering a fluid sRury containing proppants

at & high flow rate and in a large volume gbove the fracture gradient of the formation
such that fractures may be formed within the formation and held open by proppants,

20 In addition, if the treatment process is a frac pack, after fracturing, the objective is to
prevent the production of fines by packing the production interval with proppants.
Similarly, if the treatment process is a gravel pack, the objective is to prevent the

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

25 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 slury containing gravel 194, is

30 pumped downhole in service tool 184, as indicated by amows 196, and into
production interval 44 via cross-over assembly 150, 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



16 including Internal seal element 187, is positioned within casing 36 and
Is adjacent to formation 16. One or both of internal seal elenents 185 and
187 may have simlar conposition and properties to any of internal seal

el ements 80, 104, 138, 168, or 183 described above. A service tool 184 is
positioned within work string 32. 5 To begin the conpl etion process,
production interval 44 adjacent to formation 14 is isolated. Packer 46
seal s the nearworug@be end of production interval 44 aoguspapkag 48 Beal s
the far or downhol e end of production interval 44. Likew se, production
interval 50 adjacent to formation 16 is d1%olated. 1'lacker 52 seals the near
end of production interval 50 and packer 54 seals the far end of production
interval C 10 S5@rodbidiok imsérvil dg efitng saud okl sa‘remsasmbly Msfoﬁﬁﬁg gk88 t hat

provide a fluid tion h fro h terior string 32 to
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t he present |nven ack operatio Screen
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production interv Cross-over assenb as 1 ndi cated by arrows
198. As complehons cons1derab1e fluid loss may occur from the interior of sand contro}

screen assembly 40 through gravel pack 194A and into formetion 14, This fluid loss
is not only costly but may also damage grax}el pack 194A, formation 14 or both.

20 Using sand control screen assembly 40, however, prevents such fluid loss due to
internal seal element 185 positioned within sdnd control screen assembly 40.
Accordingly, using sand control screen assembly 40 not only saves the expense

C associated with fluid loss, but also protects gravel pack 194A and formation 14 from
the damage caused by fluid loss.

25 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

30 194 drops out of the shurry and builds up, filling the perforations and p_roduction
interval 50 around sand control screen assembly 42 and forming gravel pack 194B.

* While some of the carrier fluid in the .slurry r;:laj( leak off into formation 16, the

remainder of the carrier fluid enters sand control screen assembly 42, as indicated by



the fluid slurry containing gravel f194 tiavels to the far end of production
i nterval 44, gravel 194 drops out of the slurry and builds up, filling the
perforations and WO 2007/ 024627 PCT1US2006/ 032160 17 production interval 44
around sand control screen assenbly 40 and form ng gravel pack 194A. Wile
sonme of the carrier fluid in the slurry may leak off into formation 14, the
remai nder of the carrier fluid enters sand control screen assenbly 40, as

i ndi cated by MwWW2eT0 and radially i nwardly deforns iriraspeboBsal el enent
185 to 5 enter the interior of sand contfol screen assenbly 40, as indicated
by arrows 202. The fluid flow ng back rough sand control screen assenbly

40, as indicated b rr Qws 04, enters wash pipe I.ndi cat,ed by
arrows 2086, pasag%‘gy?ﬁ‘ i %wabﬁ%ﬁﬁﬂgﬁ%ﬁy’%ﬁbé ?‘Paal?? @12 to the
surface, as i nditeit eflsdy cﬁfﬂ‘obmeeﬂ&ﬁ’smﬂﬁrmrastmﬁcawdawednqmakﬁ ng'he)ﬂmﬂation of
production inteyval IS cO 10 s ge t.0 ne
O oss-over. ass iy tehiig® ARYRoftoh sverBasRaDl Sorpatet eV A8 Pha
ot her producti enteisrwasl pive S SPpYs lhacaysdahgektrmcﬂﬁe,dandspwm al&omhodmtowﬂn
i nterval, 50, as_be 1 i stan mation 14
and forhmation %2 ﬁ&;ﬁﬁ@ fiivialo! 4?%%% ?ﬂ%&gﬁﬁﬁgagﬁ'?gﬁfgﬁﬁﬁp there may
be any nunber 194Bmarmhp®dte,mross ntreermamslytllsvatmdyeamnrl& gpc&iﬁbhedoapﬂolentg there
may be a 15 consi %‘EI unt f tltma betvtﬁend}t @ veI{\F ﬂf}fg
production i nt &8 |p RGIGR YRR AT TS f¢ th'F‘gaF % 1t has
been found t hatabéve, @h@waﬁtmﬁu&alsm@cnmhﬁlymmﬁemﬁ@ﬂﬁddﬁﬁ @binahd intetick dfoss may
occur fromthe i ter| of sand cqntrol creen e 40 rough gravel
pack 194A and |?‘ﬂo ‘i‘%ﬂ?ﬁﬁﬁ“&ﬁ“&‘ by @thp’?F'ﬂﬁiﬁnPg%?ﬁ(?gn%ﬁmgﬂ? élgg‘gg’gl y but may
al so danage gr aweh sulpaqientbPekdtont.or mati on 14 or both. 20 Using sand control
scre€n assenbly 40, , howe revent.s d |,0ss due Lnhternal sea
el eme€nt 185 positio egl \‘/ﬂ\éethd ?F% t o ?‘ff rs%F] 8@“35‘?8%?@%&&' %8
Accordi ngly, ugragpt faheatmenttof oiultﬁatarlmtenwalasﬁewﬁ]byreéiﬁ arvettice ehipntstmu edtht he
expense associ | | ui | s tect ravel 194A and
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formation 14 f cause errrng now to
FIGURE 9, the ptsocmmmegbcawethatﬁmﬁ(alhgmtprdumnal (onentaﬁoeumh a3 BBlined depi ct ed.

The flu slurr, r 4.1 . h service
Cool 187 as | et R A Biree 38 e BRI Ry Bl bRl 257V &
cr oss- over asﬁ_émb#tyhelml emiedrtomsatevarddpod packérd®, is abthe nati dpraldctivp ar r ows
212. As the fl l'fl'.ttgrval 44, Likewise, while multiple production intervals have been described as

being treated during a single trip, the methods described above are &also suiteble for

treating a single production interval traversed by a wellbore or may be accoraplished

20 in multiple trips into a wellbore,
Some or ali of the embodiments of the present invention may enable injection
for formation freatment (planned or unplanned), reservoir pressure maintenance, or
C other purpose after the completion has been installed, while still preventing fluid loss
during the completion. This contro] of fluid loss during completion operations may
25 simplify designs for other production tools (e.g., may eliminate the need for isolation
ball valves:and their associated shifting tools) or service tools (e.g., service tool string
used for multiple zone completions). Certain embodiments of the present invention
ﬁmy 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
30 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 Jower cost. - Embodiments of the present invention could also



slurry containing gravel 194 travels to the far end of production interval
50, the gravel 30 194 drops out of the shiny and builds up, filling the
perforations and production interval 50 around sand control screen assenbly
42 and form ng gravel pack 194B. Wile sone of the carrier fluid in the
slurry may leak off into formation 16, the rermainder of the carrier fluid
enters sand caontrol screen assenbly 42, as indicated by WD 20071024627

PCTI US2006/ 032P58°018%%ar rows 214 and radi al Iy i nwar dl y HUe¥EPMEI%Per nal sea
el enent 187 to enter the interior of sapd control screen assenbly 42, as

i ndicated by arrows 216. The fluid flo s%g back through sand control screen

assenbly 42, as indicated arrows 218, t.er sh pi 192, as indicated
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to. t he surf ace, ovasaltendiiveabifictolol devi@ws 222. Once gravel pack 194Bis
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romthe_interior o and c ol .screen asse 42 into production
|t rval S50 andbHuaHEeR ShoneesRilet o e arosit i Elimud i e buRb B D °C s
shoul d be appar@bdmpass subtodengel ivirifidns, MtekdfionspirinsfoaAiond, BedrgbdifdaESns ad - 9
present the treﬁﬁne t of nul%iple intervals of a wellbore in a verti cal
orientation wt Wﬁﬁ&ﬂ@ﬁ&&&@‘@ﬁ@? 4ot t om of the production intervals,
these figures are intended to also represent wellbores that have alternate
directional orientations such as inclined 15 wel |l bores and hori zont al
wel | bores. In the horizontal orientation, for exanple, packer 46 is at the
heel of production interval 44 and packer 48 is at the toe of production
inte(ﬁal 44. Likew se, while nmultiple production intervals have been
described as being treated during a single trip, the nmethods described
above are also suitable for treating a single production interval traversed
by a well bore or may be acconplished 20 in nmultiple trips into a wellbore.
Sonme or all of the enbodinents of the present invention may enable injection
for formation treatnent (planned or unplanned), reservoir pressure
mai nt enance, or C other purpose after the conpletion has been installed,
while still preventing fluid | oss during the conpletion. This control of

fluid |l oss during conpletion operations may 25 sinplify designs for other
production tools (e.g., may elimnate the need for isolation



bal | val vesl and their associated shifting tools) or service tools (e.g.,
service tool string wused for nultiple zone conpletions). Certain

enbodi ments of the present invention gy be used in wells with concentric,
-or "smart" concentric strings for managi ng production/injection flow that
are to be installed inside the sand screens across the 30 production
interval (s). Certain enbodi nents of dihgimasesent invention nmay al so be used
in multiple zone wells without concentric strings and allow sinplification
of the «conpletion process at -lower cost. - Enbodi ments of the present

| nvent i gn coyl g 358, V0. 2007102427, P USPORGI032460.1,80 have pot ent i a
applicability to any sand-controlled wel'I* ‘an nay p ovi'de cost savi ngs over

al ternative sagthlatdaty pibe deving aSirstietiboui@hscttien, Pliceffbperfarveit@idpnmasingeen
described with several enbodi nents a nyriad of changes, variations,

al t er at Polas! adigpenashat gHews Huid flayaiierebiongis may 5 be suggested to one
skilled in the: LE 1Sl . i I ncanpass
such changes ?I?\I/Igﬁng]t ?e(?)iﬂgl,e &gbttscg%é}#?@ %E&I{ %%&%ﬁ@n@%ﬁ%ﬁggf glﬁ 3%&%{%@5@{90 ns as

fall w it potitiengicapragf pirligllyappetipethgCihal st pbrf@@ted BeblidB the ifesaNAegoNt r ol
screen assenbl¥ for use in a wellbore, conprising: a tubular base pipe
havi ng &lefriepsably by gonirat BaidSlaw thapnghithe fifst ppeningsr f or at ed section having at

least a fir St\vh?%?ﬁl&%%ntten% sé%ll | f%%sen{ 453{013%41’9&" t(;[ QF({vﬁglﬁ{dﬁ %&u‘p grro%g%rié g)gtgr.ricﬂ"aolf seal

el ement di spose I'n an’interna eér o pipe and

posi ti ontedubflat Bas tigeathtduhlthle av@bbaiing Peh AL ckickidt PR frosated safklidn@y, the
internal seal elenent able to control fluid flow through the first opening;
wher ei nhigher thag ap Hugrnalddyid grespsps i s configured to allow fluid flow from an

exterior of et HOULAMPASE cRLRG: L OANON NG AR nAREHLIG PR, Ay

exterior fluid pressure 1s sufficie an an rnterna

pr essur eslvivhiesr®l whérbie thoiémal sealbdbmehtenBnbe disgudielsy expoking tthdvidte@ndlakalt hat
is dissolvable by a first solvent, and wherein the internal seal elenent
may be dlegssl Yedhpfird gebsnhgntihéhe Hiwpaseak elgmeng nepengert epntieds flpidsflowol vent
unt i | tgﬁoﬁqhﬁg%%hoggﬁh,elenent no |l onger controls fluid flow through the
first openl%g; &

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 1s 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.

2. The assembly of Claim 1, wherein the second material is selected from the group
consisting of polylactic acid (PLA), water soluble resin, oil soluble resin, and gas soluble

resin.

3. A sand control screen assembly for use in a wellbore, comprising:

a tubular base pipe having a first perforated section, the first perforated section having
at least a first opening that aliows fluid flow therethrough;

an internal seal element disposed within an internal diameter of the tubular base pipe
and positioned at least partially overlapping the first perforated section, the internal scal

element able 1o control fluid flow through the first opening;



t he tubul ar base pi pe having a second perforated section, the second
perforated section having at | east a second openi ng; a degradabl e plug

di sposed so as to prevent fluid flow tyyough the second opening; and
wherein the degradabl e plug includes a second material that is dissolvable
by a second solvent, and wherein the degradable plug may be di ssol ved by

exposi ng t he wiggyadRhRral Wi clethchDR BRALREG RPANENHuldMIb) (fdradegradal e
plug no |l onger prevents fluid flow through the second opening. 2. The

assenbl yheotb@pmbase pipanhequghrihe Hest Spetng wihan en iealerios floisl pressat frsofficidnglygr oup
consisting of polylactiec . acid (PLA), water soluble resin, oil soluble resin,
and gas hls%lieh%‘ftrgan¥né%rpﬁl.§1§apﬁ?5§'%ﬁﬁ control screen assenbly for use in a

wel | bore, conetesh (3! infriall BeH] @lenl¥s BrcRidRE a igdtinilerdal fthdtS§ dRSSILAN@bed frract i on,
the first perforated section having at least a first opening that all ows

fluid flsewenthardevhereughe indernphteal ¢lamenrtanly bd dissnlveddhsposiguhg hiteinalrseal
internal ,diapeter. af the tubul.ar, base pipe nd positioned at .| east

ar 41 i FTSTER S ke SRt RGE o Ppdl B8 oBRERD' bRE Hordlor ARG o
elenenttm@hglﬂ@fﬁgm?émhgjluid flow through the first opening; 21 wherein
the internal seal elenent is configured to allow fluid flow froman exterior
of the tubul 8rc pisderphgse nipe dagingt heeddndspergpatad mgctivrenthanseesade pederatedui d
pressure_isSs igher.than, an internal fluid pressure; wherein

fficientl h
t he inté@ﬁgp%gggé%tﬁg%@%?c? GRGHE 4% i rst material that is dissolvable by a

first sol ventmpangd dedigpsted N® hNtEhRaknsSaald Sb&NMBRGugBIhebRcOhS SpEMBE DY
exposi ng the internal sea element to the first solvent until the internal

seal el evherdin A rhptitpedisciriesighed ol ruplrd When a presoughf 2 Auidiwitkin thgplase pipe t he

t ubul ar bas i,pe. having a second perforated section, .the second perforated
sect i on Ry ‘e BLaESy R EBR Hmf it DERME R bty SEREAERIE G o as
to prevanbwé huiddidw emoddy @ugdohiepssgend 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 ruptu di sc | 1 fluid flowthrough the second opening. 4, The
assenbl v of Qi famBut el Borpr g Bl ct B ROt 1. AseaitBiiy
comprising a section of blank pipe disposed around an exterior diameter of the tubular base
pipe and positioned over the second opening such that an annular space is formed between

the tubular base pipe and the protective housing assembly.

5. The assembly of Claim 3, wherein the rupture disc is disposed within the second
opening, and wherein rupture of the rupture disc renders the second opening open to allow
fluid flow from the exterior of the tubular base pipe to the interior of the tubular base pipe

and from the interior of the tubular base pipe to the exterior of the tubular base pipe.

0. The assembly of Claim 3, wherein the second perforated section is positioned at an
opposite end of the tubular base pipe from the first perforated section, such that injection
fluid introduced to the tubular base pipe may flow through the at least second opening and

circulate past the first openings.

7. A sand control screen assembly for use in a wellbore, comprising.

a tubular base pipe having a first perforated section, the first perforated section having
at least a first opening that allows fluid flow therethrough;

an internal seal element disposed within an internal diameter of the tubular base pipe

and positioned at least partially overlapping the first perforated section, the internal seal



conprising a section of blank pipe disposed around an exterior dianeter of
the tubul ar base pipe and positioned over the second opening such that an
annul ar space is fornmed between the tybular base pipe and the protective
housi ng assenbly. 5. The assenbly of Caim3, wherein the rupture disc is

di sposed within the second opening, and wherein rupture of the rupture disc

render s glehRnSALORLPRENNE RIEThréhahd Bt opdding flow from the exterior of
t he tubul ar base pipe to the interior of the tubular base pipe and fromthe

interior of wthereinuthglinierahseesl plepent s conbgursd &y altow Ghidt fhew tiopuimextpagefpi pe.

6. The assepbly, of Cl aim rein t.he second perfgrated sectiop-is

posi 1 ofdtan R st uin HE BLToBehRE hEr P4 BRR! BLBLSPeRRC b kB Sy

per f or ahptles®eh b® Mhtergsiciiuill Padssurdj ection fluid introduced to the tubular
base pipe may flow through the at |east second opening and circul ate past
the first op&firegstheantemal seedl clesrent viclusley @ &inst arieniad [that findisspdeablhbraviest] bor e,
conpri sing. .a tubul ar Lpe having a first perf.orated section, .the first
oot T or at adenguid SRR P8 e PR LR B o b Fhoeh it 3] BlrPSind G 0Pt | v

t her et NeRURRA (AMhd fitRTBAlens @alil eHeeiftdihal dicaPeRaEntinb NoRg@Ncdntilos flgld Hbwnet er
of the tubul ar base pipe and positioned at |east partially overlapping the
first pérpeghehedirsopening, the internal seal 22 elenent able to control

fluid flow thr e first eni : in the jnternal .seal, el. nt is
Cont L our od ¢ JREHAD b0 Putdehalt OB CRERG WEIEL Mot Rl Ukl It R SLETHRY

t hr ough |drh@udinalsdlit @pewinaglu Elawathrcsh elid first bpanik RoASEEELtcticr ®UhE itédit | y
hi gher than an internal fluid pressure; wherein the internal seal_ elenent
i ncl udes! dhefthider haag pipe athenwatexiesion flyilaresaplee usjdeofthe base pipg entiicienly

wherein the i,nternal seak el enent may, b i ssol ved exposin he, i nt,er nal
ceal © oPlabEr okl Ry Dy Gl MR Mo chith i, By (B bR 8 onger
cont r ol glefdetti AdfallQWawias altidv aufd fIGL (986N the lonshedi@klsiihe i nternal seal

el enent includes at |east one longitudinal slit, the |ongitudinal slit

allowing fluid flow through the first opening fromthe exterior to the

[ [ f.th bul b [ when. i f.l.uid id
of the Base () BECFENERFIeER BRERS Bf Gh S KECmn CORPETSY 1l uid pressure

inside of tha thiags HsPQifecthBai0s Mrdt had isedopt Rt fofRel secEbRITERY fifsdPbdbladed
inwards and allow fluid flow througl;the | ongi tudinal slit. 8. sand
that

cont r ol sedtioadnvagsEnBiy af Bist gpening tapt wlpwpdhed Movhiherethrayeh.canditbalsagondase
pipe hayl i Rq'khjh A0S Q0 RELILEALES ASGoN5uid G héRthQGH! or ated
a degradable plug disposed so as to prevent fluid flow through the first opening;
wherein the degradable plug includes a first material that is dissolvable by a first
solvent, and wherein the degradable plug may be dissolved by exposing the degradable plug
to the first solvent until the degradable plug no longer prevents fluid flow through the first
opening;
an internal seal element disposed within an internal diameter of the tubular base pipe
and positioned at least partially overlapping the second 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.

9. The assembly of Claim 8, wherein the second material is selected from the group
consisting of polylactic acid (PLA), water soluble resin, oil soluble resin, and gas soluble

resin.



section having at least a first opening that allows fluid flow therethrough,
and the second perforated section having at | east a second opening that
allows fluid flow therethrough; a degradable plug disposed so as to prevent
fluid flow through the first opening; wherein the degradable plug includes
a first mterial that is dissolvable by a first solvent, and wherein the
degradabl e plug nmay be di ssol ved by exposing the degradable plug to the
first solvent until the degradable plug no |onger prevents fluid flow

t hr ough 1Phe fThe gssembpedf Glgim Enfurtheegomirisswal el ement di sposed within an

i nternal dianet f . the t | ar bas i pe nd _positigned at | east

par 1 a1 1y ovir GppthdhetabE e PR PUREweE0E A e RIS el g

el ement halihg at Ieast @MkiFPbpdnlint; dnd | ow t hrough the second opening; and wherein
the internal seal elenent includes a second material that is dissolvable by

a second sokvepttre dsnidigprsedisy as Heprierend fhvid flgedhropile thenthirdwypeeg.divisgahved by
exposi n thet icrllt ern I.Tse(ﬂ el @menﬁ1 to the seﬁO@g‘. oltver{& Enti . the internal
seal el &NeHP o ‘P%ﬁg“%ﬁlé% GIEPEICPPER & PESEUF ChE SHhVITRE e BER P RpRNFSHY. o.
The assafBleyhodd pfekair@oB theWapfupd Bist hBdSExead Bk Riirdlg 6iShs ehRGkalscf 1RMst he
group consisting of polylactic acid (PLA), water soluble resin, oil soluble

resin, &ngl e thyepglbihe thipkepening?3  10. The assenbly of Caim$8, further
conprising: the tubular base pipe having a third perforated section, the
third perforated section having at least a third opening; and a rupture

di sc di 3posedhsassemblyofTiaient, fukttéctobd pWidshyr @u@btiéhieodsttigr dsdRaRdRGosedher ei n
the rupture disc is designed to rupture when a pressure of a fluid within

t he baseérqnpanexiesndsliametehektiidhbulpr bass ipe ofd pesstionggtanee tefi Berd enedingher ei n
th tur| f th t di || flui.d flow th h the third
openi ng Sty i 15, Oried Periven B syl bass mipE et iy Mo Fivets bl

housi ngaasa@npbl y di sposed around an exterior diameter of the tubular base

pi pe and positioned over the third opening such that an annul ar space is
formed between the tubul ar base pipe and the protective housing assenbly.

Cubul ar Base piBE RAH R st AP aRDy Bt ol FimBERPEr at ed sect ons. the
first perfonatBgap®sid Bipchaing adfirs, 6e6ndRatd HStd PBEDIRA (@bl thowes | Ui d
fl ow t heret hrough, the
perforated section having at least a first opening that allows fluid flow therethrough, the
second perforated section having at least second opening that allows fluid flow therethrough,
the third perforated section having at least a third opening that allows fluid flow therethrough;
an internal seal clement disposed within an internal diameter of the tubular base pipe
and positioned at least partially overlapping the first perforated section, the internal seal
element able to control fluid flow through the first opening;
wherein the internal seal element includes a first material that is dissolvable by a first
solvent, and wherein the internal seal element may be dissolved by exposing the internal seal
element to the first solvent until the internal seal element no longer controls fluid flow
through the first opening;
wherein before the internal seal element is dissolved, the internal seal element
prevents fluid flow from the interior to the exterior of the tubular base pipe through the first
opening and allows fluid flow from the exterior to the interior of the tubular base pipe
through the first opening;
a degradable plug disposed so as to prevent fluid flow through the second opening,
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 perforated section having at | east second opening that allows fluid
flow therethrough, the third perforated section having at least a third
opening that allows fluid flow therethiough; an internal seal clenment

di sposed within an internal dianmeter of the tubular base pipe and
positioned at |east partially overlapping the first perforated section, the
i nt er nakecs@@bpen@iggnent able to control fluid flow through the first opening;
wherein the internal seal element includes a first material that is

di ssol vabl e bierginf thesfirst qop\sepend smigeriptiepisi selectad freme thyaRrosipagonsisenewf may
be di ssqlved.:by.. 0S5y n I nt.er nal lement to the first sol vent
unti | tﬁ‘gy{%n 1%%%%@@3Pgesig’feal%nrgglﬁb&%cﬁ%g‘glh?:lg‘r%ﬁsrIcq)’Fs fluid flow through the
first openi ngrupiierdeicriifirkel & i@ prodeat fald B@akhrel@neltthirg opéisgwRekint he
internal seal elenment prevents fluid flow fromthe interior to the exterior
of the thgbuptare dggsis dpsipeed trapiyre when 4 presture ofpeHidgviahg ta basopireleresds | ow
fromthe exterior ipteri t .ubul ar, e i t hr t he
firot opUig Bevdd Sle B ie S tbp ot L BaEbe B PR R oA fooplr B b

t hr oughﬂmfamos;eg}mg;hqpeﬂiiﬂalgopenm,emﬁj n the degradabl e plug includes a second
is

mat eri al that I ssol vable by a second solvent, and wherein the

degr adabl e pt wPtpgveprougingsasseBlly Hisnoserb aiongd tanecdiinr adiameier pf tp tubglef he
d solvent. until. | tseflul
©hr oughth PR oo REGAaHARRG el 9y M DI BESURT S bt BetieBl!

sel ect eghefitigmritace gigeuﬁd gRngbetivchovbing@seibdet i c acid (PLA), oil soluble
resin, and gas soluble resin; a rupture disc disposed so as to prevent fluid
fl ow through the third opening, wherein the rupture disc is designed to

rupt ure,when,a S i .t h i pe e hr eshol d
pr essur(]a“"of #h%le{hﬁgt%ﬂgon {oélgn,é gl%id\f,\]ﬁ%r {eﬁlﬂﬁlggn h% Sfp%%? Bﬁllirﬁgscg%%%t ﬁ%g‘%‘Bg’t Elrgé di sc
al I ows wklibire dohpnsigr ough the third opening;, and a protective housing

assenbl y di s&gs_ed around an exterior diameter of the tubular base pipe and

posi tioned ovewingw least # dirgwaning s adhstnesioraied ssHon af 2 dyudar hase pigeriea
bet me”ﬁ¥8E§§erﬁf$£#l|0%inE?1ﬁﬁq @6\?%&&?@%@ protective housing assenbly. 13. A

net hod © I'ng I"ow Ugh a sand control screen assenbly in a
wel | bore, coappéssigi infedfidlistd ebimdn® asthirbarf intcstial dpeRdtaOthe tublilak Shsepepd, or at ed

section of a tubular base pipe, the first opening allowing fluid flow
t her et hihguglgrnal seal element positioned at least partially overlapping the first perforated section,
the internal seal element able to control fluid flow through the first opening, the internal seal
element configured to allow fluid flow from an exterior of the tubular base pipe through the
first opening when an exterior fluid pressure is sufficiently higher than an internal fluid
pressure, the internal seal element including a first material that is dissolvable by a first
solvent, and wherein the internal seal element may be dissolved by exposing the internal seal
clement to the first solvent until the internal seal element no longer controls fluid flow
through the first opening;
forming at least a second opening in a second perforated section of the tubular base
pipe; and
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.

14. A method of controlling fluid flow through a sand control screen assembly in a

wellbore, comprising:



di sposing an internal seal element within an internal dianeter of the

tubul ar base pipe, the internal seal elenent positioned at |east partially
overlapping the first perforated sectign, the internal seal element able to
control fluid flow through the first opening, the internal seal elenent
configured to allow fluid flow froman exterior of the tubular base pipe

through the féﬂn{iﬁ% a@l@miarmswﬂ@mi@nn%xﬁ@f p@foratedk&iRhRFAULBulhSbSEHidecient | y
hi gher than an internal flui pressure, the internal seal elenent including
a first fngopeniag abpaimgifidiglosothersBireuddy a first sol vent, and wherein the

i nternal seal,;. el ement. be di,ssol.ved.by expasi the internal .seal.

ol ement to ¢ HEPPTEDS dfbabga(fRrn it Ne SERER diatCEpb e TEWHs HSiges
cont r ol she inttrshl fsb£Wlerh it Pasifiohdtatf1b4s8 paPRRN bVEH aphHThB Girsttpek BaSLd &chEEONd
opening in a second perforated section of the tubul’ar base pipe; and

i nst al | ithrgintergs gead gidmant pblgdo icantrldluié owdhopehitheyfitso openangs ihe fitarna skalow

t hrough _t he . second enl Ngq. 4 degr adabl. e . pl i ngl udi,ng. a_secon terial
that s SiabfTRE R Ao\l I CRUERT Gl ditus Byt Ba 226 TF) g
may be dirﬁs@emg Wier %R exkdiibr t8d Hlegirdaiueriaéiy h%héﬂ”'&laﬁ%‘rpﬂﬂer%él' et
until the degradable plug no | onger prevents fluid flow through the second

openi ng prepgure Athgeinieoep] oealcdament Inchying aifst metgrinhthough disselankie dona Mot

screen assenbly, in a. L 1. bor rising, 25 .formng at |least a first
opent ng ped pid b Perfin HE PR  cal AFBERGHAE0S fraie Bhbtbodingef st O
openi ng ekt 8hd It oBte@WuniiPkiRt hii@HahseafioRRRSE M9 RAgENEGTRN fisRRIOR!I ement
within an internal dianmeter of the tubul ar base pipe, the internal seal

el enent tposgh theest openihgast partial ly overlapping the first perforated
section, the internal seal elenment able to.control fluid flow through the
first openi ng‘?m}‘ﬁ% a?%?setr%%ﬁco (Lgpem%g gh%ﬁ?coggrﬂ@%[ﬁ?%ddsetcﬁoﬁlohkﬁ ?‘llgﬂliaﬂgg Cow

from anpgxt gd or of the tubular base pipe through the first opening when an
exterior fluid pressure is sufficiently higher than an internal fluid
pressure, thésiakieg aauptasaliscanghe prcopdhepadnghep as foi preventdlued flayw theagh the

di ssol vabl e ;b B fi L8t oS |.vent &nd.wger eiQ t he ti nt eénal seal elferrﬁn.t may
be di ssSTVaH By BxpBRTRE PREPHIGIRale d8Lfied 40 SHRHES F8°1 APTFHYSO ollidnt
until tRethintes Bade el exRbaitentthiRendl@ngasucont Rl fiphirdi dsd, | 2 whiepueh the
first opening; formng at |east a second opening in a second perforated

sect i on reftutingof the oipdwre sagsallopis gid B through the second opening.

15, The method of Claim 14, further comprising installing a protective housing assembly
comprising a section of blank pipe around an exterior diameter of the tubular base pipe, the
protective housing assembly positioned over the second opening such that an annular space is

formed between the tubular base pipe and the protective housing assembly.

16.  The method of Claim 14, further comprising rupturing the rupture disc, thereby
rendering the second opening open to allow fluid flow from the exterior of the tubular base
pipe to an interior of the tubular base pipe and from the interior of the tubular base pipe to the

exterior of the tubular base pipe.

17.  The method of Claim 14, wherein the second perforated section is positioned at an
opposite end of the tubular base pipe from the first perforated section, such that injection
fluid introduced to the tubular base pipe may flow through the at least second opening and

circulate past the first openings.

18. A method of controlling fluid flow through a sand control screen assembly in a



installing a rupture disc in the second opening so as to prevent fluid flow
t hrough the second opening, wherein the rupture disc is designed to rupture
when a pressure of a fluid wthin theydase pipe exceeds a threshold
pressure of the rupture disc, and wherein the rupturing of the rupture disc
allows fluid flow through the second opening. 15. The nethod of C aim 14,
furt her watibprel sdmygisimst al | ing a protective housing assenbly conprising a
section of bl ank pipe around an_exterior diameter of the tubular base pi pe,
the prot ect i¥&Eipgakiens adgsepsningpadi fisoprstbraed seativs of @dubidaobasaiping. thech

t hat anﬁ%ﬂ%ﬁgﬁﬁgﬁﬁa&ﬁﬁgﬁ%ﬂ@8&?@3f$ﬁ%£ﬁ§n t he tubul ar base pi pe and the

protective houstng as thod of Claim14, further conprising

rupturing theishugihg b irdérBel schnaeabyt witten e ltegall iemseeoNdle QRMMEsOpies t o
allow fluid flow fromthe exterior of the tubular base pipe to an interior
of the thfiatesnal sgdelymend papigionedosh least pprveBy pverlappingnibe fughnesiordieds sechppe t o

h ' f i 7. Th hod_of_Cl.aij i
the son S iRl scd Mepldf bR T0 REREIMRE ok rol IR (IPACSpGHin A Mckita sH1°" !

t he second perforate p eh

t ubul ar chasat phriiRutddom dilaey flbidStowp &bfrosraéaerisestthe fububdtWasd pigk tlﬁrﬂh?lﬁﬂeon
fluid introduced to the tubul ar base pipe may flow through the at [east
second GBEMASHINEnAhert pp @xtastos Thad tpressaref isrsliadently higher B m demaldfleid
control |i | L I r - C r.0 cr assenbl y, ,in. a ]
melIborg%ggg%pﬁfgfﬁﬁﬁﬂk%gngﬁggg 1%§§§F gqhﬁT%?%gﬁgﬁgﬁdslﬁggvéﬂ?gp'%igyorated

sect i on sofve®, dntbwhéeinias entiinpeseat élemeiit st bOBIENIIRG B &xtking thd Wedndllsexy
t heret hrough; disposing an internal seal elenent within an internal dianeter

of the tlfsnato plag dirpisodvent wpd! ithir evieranl seehlelealeatrmat lopseri eordrvésd latd flewst

parti al l er | i the first perforated section, the internal seal
elenenttﬁﬁﬁélg%?%ﬁﬁ %8kgfyﬁid flow through the first opening, the interna

seal el enentio@0nd holeaRbredonditudmal blid el the dierhiloRuliadlenitethedon@iudidaesiubul ar
base pipe through the first opening when an exterior fluid pressure is
suf fi ci alewipeniyadlovw hupnainthe dirat-epgning fipm thgpxigdern ©, the preterion ef thatulda

el ement bﬁ&?ﬁl#ﬁ gﬁllgn 4n feg({e by %fde élje@uret Pﬁ%rlg%/ %Eg{ecsjl?agé gﬁa\%lelg sﬁ%‘lcze)?%lg;h? hgert alnvent '
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no longer controls fluid flow through the first opening; and form ng at

| ease onm@vargngid alpvnBriddiaw threughHbe jongBrdingl siiéal el ement, the | ongi t udi nal
slit allowing fluid flow through the first opening fromthe exterior to the
interior of the tubular

19. A method of controlling fluid flow through a sand control screen assembly in a
wellbore, comprising:

forming at least a first opening in a first perforated section of a tubular base pipe, the
first opening allowing fluid flow therethrough;

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

forming at least a second opening in a second perforated section of the tubular base
pipe; and

installing an internal seal element within an internal diameter of the tubular base pipe,
the internal seal element positioned at least partially overlapping the second perforated
section, the internal seal element able to control fluid flow through the second opening, the
internal seal element including 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



base pi pe when an exterior fluid pressure outside of the base pipe is
sufficiently higher than an interior fluid pressure inside of the base pipe
to deformthe internal seal element radially inwards and allow fluid flow
through the longitudinal slit. 19. A nethod of controlling fluid flow

t hrough a sand control screen assenbly in a wellbore, conprising: formng
at | easteddloptfhgopening in a first perforated section of a tubular base
pipe, the first opening allowing fluid flow therethrough; installing a
degradabl e plug in the first opening to prevent fluid flow through the first

openi ng,, the. degr.adab I including a first material that is dissolvable
by a fi7'st &F\Vg%}?o,daoa amg’rﬁgﬂﬁert%@pg'é adabl e plug may be dissolved by
exposi ng th%mgg adrbiia Ml Dpeing i a thivd pérfeAlel QBLtidANGT the LRI AALAGRI € pl ug

no | onger prevents fluid flow thfough the first opening; formng at |east a
second ageni ng in a second perforated section of the tubular base pipe; and
installing an internal se element within an intern di anet e f the
Lubutar basamtes & TiuR e T Qud Crsrikebriger Aghaaw abrughdle Bt ar 1y
over | a%bﬂa%,tm@rﬁ&@ra@kc%mg%@ g tSRBIIrOWheh APrdsBli8loral 3@ ith] @E®ALe abl e
to control Tluid flow through tthe second opening, the internal seal elenent
i ncl udipny excemls anbirestutle preaburt ktheirgptiiesdiod, wad héeteyn theseptoridg sbtheemptpreand
wherein.the interpal seal el enent may be di ssol ved by exposing the internal
seal el pPYe u"fﬁgwigeBﬂhﬂ@6WW%ﬂRe il the internal seal element no

| onger controls fluid flow through the 27 second opening. 20. The nethod of

Claim19, further conprising: formng at least a third opening in a third
perf or &tled ddetmahoddi €laemt20bbirther baspripngerstallarda prgdcsive hngsisg aspiblye di sc
in the third openin o prevent fluid tflow through the. third. opening, the
FUpt Ur &SGR o LR Of g BPHIite bhReRIPa: BoSKlraNGf MASimE RICRPRhi n ¢ he
base  RioREofACERIShA HilY SshtlOsRh a8 UnSardlial REadeUR MR ddb S GeerPiE WRBLET N the
rupturing of the rupture disc allows fluid flow through the third opening.
21. Théasepihoandthe Graeeiv2toufing pksemblonpri sing installing a protective
housi ng assenbly around an exterior dianeter of the tubul ar base pipe, the
protective housing assenbly positioned over the third opening such that an

annul ar space is formed between the tubular base pipe and the protective
housi ng assenbly.



