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5
SELECTIVE CONTROL OF FLOW THROUGH A WELL SCREEN
TECHNICAL FIELD

10 This disclosure relates generally to equipment utilized
and services performed in conjunction with a subterranean
well and, in an example described below, more particularly
provides for selective control of flow through a well
screen.

15

BACKGROUND

It can be advantageous to be able to selectively
control flow through a well screen. In the past, aluminum
plugs have been installed in a well screen base pipe, in

20 order to block flow through the well screen until the
aluminum plugs are dissolved. Unfortunately, a large volume
of acid had to be circulated from the earth’s surface down
to the well screen, in order to initiate dissolving of the
plugs. This method was inefficient, costly and time-

25 consuming.

Therefore, it will be appreciated that improvements are
needed in the art of selectively controlling flow through

well screens.
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a well system and associ ated nethod are provided which bring inprovenents
to the arwoahi2m3gmmt rol ling flow through well screens. @oe/USzEMPEEs0 S
descri bed below in which acid is selectively released froman acid
containing structure in a well screen_assenbly. Another exanple is

descri bed bel ow in which water or another aqueous fluid is flowed into
contact with a well screen 10 assenbly, in order to permt flow through a
sidewal | of a well screen. In one aspect, the present disclosure
provides to the art a nethod of selectively controlling flow through a well
screen. The nethod can include inst Aotgky he wel | screen 15 in a wellbore,
and then exposing the well screen to an aqueous fluid, thereby permtting

flow through the well S§&r 188ure beloLv”l anQLAgr gggﬁggn?hﬁggécig%gﬁn

assenbly for uSe ina subterranean wel'l 7i s prov I'SCl'oSure. The
wel | 20 sameeapdaszenblrpvided walivdebainwgl impeveemecand ap abedaeanbdi ni ng

structure mhich&ﬁt | e it p&Ltial y dhisolves in r§sgonse tg contact with an
aqueous f PRPEIO éP@b? PFow t REGtgH®the SREPPIScr e€R®i §*88PECt ¥el y
perm tt eddefhesBedndedbhielinf GAtibhesciadianktagestandihenefiebhsew klrom
an acid containing structure in a well screen assembly.
Another example is described below in which water or another
aqueous fluid is flowed into contact with a well screen
10 assembly, in order to permit flow through a sidewall of a

well screen.

In one aspect, the present disclosure provides to the
art a method of selectively controlling flow through a well
screen. The method can include installing the well screen

15 1in a wellbore, and then exposing the well screen to an
aqueous fluid, thereby permitting flow through the well

SCreen.

In another aspect, a well screen assembly for use in a
subterranean well is provided by this disclosure. The well
20 screen assembly can include a well screen and an acid
containing structure which at least partially dissolves in
response to contact with an aqueous fluid, whereby flow

through the well screen is selectively permitted.

These and other features, advantages and benefits will
25 become apparent to one of ordinary skill in the art upon
careful consideration of the detailed description of
representative examples below and the accompanying drawings,
in which similar elements are indicated in the various

figures using the same reference numbers.
30

BRIEF DESCRIPTION OF THE DRAWINGS
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2012/ 039941PCT/ US2011/ 050750 -3 - - 3FRG 1 is a schematic partially
cross-sectional view of a well system and associ ated net hod whi ch can
enbody principles of the present disclosure. FIG 2 is an enlarged scale

schematic crosgygechi gna ULEWe well136reepsas L I ch be
used in the me?Fésyste%1gngcngtﬁgggo?aFlG? 1? ££8s8 %%gP én%Q g ggﬁéﬁatic
cross-secti vrall syewenf aadothepcientdgmeshpdnwbfichheanekimbedyeen assenbl y.

FIG 4 is_a.schematic_cross-sectional. view of yet 10 anot her configuration
of the wePP L& BoR a8dehtry PTEETAT L EDBLECRF BT On Ropr esent at | vel y
illustrated in E G.,l.is_a megl s¥§ten1$0 an asgociated neth%d which can
enbody princi pf&§-of thi 8%187dPEEPEsGFale REPRBAERSnBIF8S8ebPEtea Pl FIG 1,
a wel Is screety agsanhky1ldchasnbassenbll §r GhnBACkag be askdbtihakhst teng 14
(such as a production tubing string), and has been installed in a wellbore
16. The weVPkERe2RE m@tPPQUgFrEFQd s being lined with casing 18 and cement
20, but in other 20 exanples_ the wellbore could be_uncased or open hole in
a zone surroun8itfg fhéswel FC8eMetncasserfryegsional view of another

configuration of the well screen assembly.

FIG. 4 is a schematic cross-sectional view of yet

10 another configuration of the well screen assembly.

DETAILED DESCRIPTION

Representatively illustrated in FIG. 1 is a well system
10 and associated method which can embody principles of this
15 disclosure. In the example depicted in FIG. 1, a well
screen assembly 12 has been interconnected in a tubular
string 14 (such as a production tubing string), and has been
installed in a wellbore 16. The wellbore 16 is illustrated
as being lined with casing 18 and cement 20, but in other
20 examples the wellbore could be uncased or open hole in a

zone surrounding the well screen assembly 12.

It is many times advantageous to circulate fluid
through the tubular string 14 during installation. It can
also be advantageous to be able to internally pressurize the

25 tubular string 14 upon installation (for example, to set a

packer 22).

For these reasons and others, it can be beneficial to
be able to prevent fluid flow through a sidewall of the well
screen assembly 12 during installation, and later

30 selectively permit flow through the sidewall. When flow is

permitted through the sidewall of the well screen assembly



It is many tines advantageous to circulate fluid through the tubular string
14 during installation. It can al so be advantageous to be able to

i nt er nal Iwopoegserilze the 25 tubul ar string 14 upon i nstwralriistélens(7cor
exanple, to set a packer 22). For these reasons and others, it can be
beneficial to be able to prevent fluid flow through a sidewall of the well
screen assenbly 12 during installation, and |later 30 selectively permt
flow through the sidewall. Wien flowis permtted through the sidewall of

the well goregn fi‘ﬁ?@”gbﬁ_tim pela/ 8%2%1%}%5&&@1},&95%59@4@%21 tiel Ui d
portion of a gravel packing slurry”can enter t assenbly, fluid 24 can be
produced BeepmbiyeafibifloR2datrbonb26psodnoeddifmgmt be wekktbofermétienc. At

this poinE i% %QgﬂhdnbetgoiQtEnggt Egat Ehe well 5 system 10 illustrated
in FIG 1 gna deSerrnéd nerelnis p?OV|de8 as merely one exanple of a w de

variety of well systens which.can,enbgdy the.principles.o i s_disclosure.
Therofore 1t hobPaSoBothbar iy ARGEAG: BGAPPARECRnE S, FROEFBE BFLini o
di scl osur gyatemnot himubedadbdalih Focany iadotiekbeiBedahkseoh tibe wel |

system 10. ) Referrinﬁ additionally ngw to FIG 2, an enlarged scal e
cross- secProNared af BErEhE RBP| eLefReR QisenBifei¥ardetdpPés¥htdti vel y

iIlustratedstdhe anserbbynlimbsdgerhet pdinBiphEs dragniBChddbngsareel |
screen 28 and an acid 15 containing structure 30. The well screen 28
i ncl udes &hereferepoiti hogrdobet Réearly understood that the

principles of this disclosure are not limited at all to any

10 of the details of the well system 10.

Referring additionally now to FIG. 2, an enlarged scale
cross-sectional view of the well screen assembly 12 is
representatively illustrated. The assembly 12 is depicted
in FIG. 2 as including a well screen 28 and an acid

15 containing structure 30.

The well screen 28 includes a filter portion 32 of the
wire-wrapped type. However, any type of filter portion
(such as, wire mesh, sintered, pre-packed, etc.) may be

used, as appropriate for a particular application.

20 The well screen 28 also includes a drainage layer 34
comprising multiple longitudinally extending rods. However,

any type of drainage layer may be used, as desired.

The filter portion 32 and drainage layer 34 are
positioned on a generally tubular base pipe 36 having
25 openings 38 in a sidewall thereof. The openings 38 are
blocked by plugs 40 which, in this example, are preferably
made of an aluminum material, although other materials may

be used, if desired.

The plugs 40 block flow through a sidewall of the well

30 screen 28. However, the plugs 40 can be selectively
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acid fromthe acid containing structure 30. In the exanple of FIG 2,
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production of the fluid 24 to.the surface. 1QThe acid containing structure
30 depi ct BASPnPEPE 38 -i sWhgBe 1BFeECpBRGrAEi dPatPg HHPBLPAl SHALEA L&l eases
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40, therebpepéphiierngtriog &prt Rsoflugtdonsof4thpr hghdt Ré spdeEWal | of the

well scregirggce.

10 The acid containing structure 30 depicted in FIG. 2 is
made of a polylactic acid material which releases acid when
the material dissolves in response to contact with water or
another aqueous fluid 44. The released acid, in turn,
dissolves the plugs 40, thereby permitting flow of the fluid

15 24 through the sidewall of the well screen 28.

Thus, flow through the sidewall of the well screen 28
can be selectively permitted by merely contacting the
structure 30 with an aqueous fluid 44. The fluid 44 can be
conveniently flowed through the tubular string 14 to the

20 well screen assembly 12, or otherwise brought into contact
with the structure 30 (for example, the fluid 24 produced
from the formation 26 could comprise an aqueous fluid) from

an interior and/or an exterior of the well screen 28.

Note that there is no need to circulate a volume of
25 acid from the surface and through the tubular string 14 to
the well screen 28. Instead, the acid is already present at
the well screen 28 when it is installed in the wellbore 16.
Thus, safety, convenience and efficiency are all enhanced by

use of the well screen assembly 12.

30 Referring additionally now to FIG. 3, another
configuration of the well screen assembly 12 is

representatively illustrated. The configuration of FIG. 3



Thus, flow through the sidewall of the well screen 28 can be selectively
permtted by nerely contacting the structure 30 with an aqueous fluid 44.
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46 include hydrolytically degradable materials, such as
hydrolytically degradable monomers, oligomers and polymers,
and/or mixtures of these. Other suitable hydrolytically
degradable materials include insoluble esters that are not
15 polymerizable. Such esters include formates, acetates,
benzoate esters, phthalate esters, and the like. Blends of

any of these also may be suitable.

For instance, polymer/polymer blends or monomer/polymer
blends may be suitable. Such blends may be useful to affect
20 the intrinsic degradation rate of the hydrolytically
degradable material. These suitable hydrolytically
degradable materials also may be blended with suitable
fillers (e.g., particulate or fibrous fillers to increase

modulus), if desired.

25 The choice of hydrolytically degradable material also
can depend, at least in part, on the conditions of the well,
e.g., well bore temperature. For instance, lactides may be
suitable for use in lower temperature wells, including those
within the range of 15 to 65 degrees Celsius, and

30 polylactides may be suitable for use in well bore

temperatures above this range.
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materials include insoluble esters that are not 15 polynerizable. Such
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bl ends may be useful to affect 20 the intrinsic degradation rate of the
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Some suitable hydrolytically degradable monomers
include lactide, lactones, glycolides, anhydrides and

lactams.

Some suitable examples of hydrolytically degradable
15 polymers that may be used include, but are not limited to,
those described in the publication of Advances in Polymer
Science, Vol. 157 entitled "Degradable Aliphatic Polyesters"
edited by A. C. Albertsson. Specific examples include
homopolymers, random, block, graft, and star- and hyper-

20 branched aliphatic polyesters.

Such suitable polymers may be prepared by
polycondensation reactions, ring-opening polymerizations,
free radical polymerizations, anionic polymerizations,
carbocationic polymerizations, and coordinative ring-opening

25 polymerization for, e.g., lactones, and any other suitable
process. Specific examples of suitable polymers include
polysaccharides such as dextran or cellulose; chitin;
chitosan; proteins; aliphatic polyesters; poly(lactides);
poly(glycolides); poly(e-caprolactones);

30 poly(hydroxybutyrates); aliphatic polycarbonates;
poly(orthoesters); poly(amides); poly(urethanes);
poly(hydroxy ester ethers); poly(anhydrides); aliphatic
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pol ycar bonat es; poly(orthoesters); (am no acids),; poly(ethyl ene oxide);
and polyphosphg?éné§0tlde mOEPm?He§§l§ ?taﬁpérﬁéﬂynépsthéﬁﬁpﬁé ferent

pol yest er g,2Rd : Pela8R¥EELIESMERY B BhEf BLigdei@k hhe $HtkARLeparLphatic
lactide (meso-lactide). The chirality of lactide units
10 provides a means to adjust, among other things, degradation

rates, as well as physical and mechanical properties.

Poly(L-lactide), for instance, is a semi-crystalline
polymer with a relatively slow hydrolysis rate. This could
be desirable in applications where a slower degradation of

15 the hydrolytically degradable material is desired.

Poly(D,L-lactide) may be a more amorphous polymer with
a resultant faster hydrolysis rate. This may be suitable
for other applications where a more rapid degradation may be

appropriate.

20 The stereoisomers of lactic acid may be used
individually or combined. Additionally, they may be
copolymerized with, for example, glycolide or other monomers
like eg-caprolactone, 1,5-dioxepan-2-one, trimethylene
carbonate, or other suitable monomers to obtain polymers

25 with different properties or degradation times.
Additionally, the lactic acid stereoisomers can be modified
by blending high and low molecular weight poly(lactide) or
by blending poly(lactide) with other polyesters.

Plasticizers may be present in the hydrolytically
30 degradable materials, if desired. Suitable plasticizers

include, but are not limited to, derivatives of oligomeric
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derivativegsyeblakegogeiyterine diacetate monocaprylate; diacetyl
10 monoacyl glycerol; polypropylene glycol (and epoxy,

derivatives thereof); poly(propylene glycol)dibenzoate,

dipropylene glycol dibenzoate; glycerol; ethyl phthalyl

ethyl glycolate; poly(ethylene adipate)distearate; di-iso-

butyl adipate; and combinations thereof.

15 The physical properties of hydrolytically degradable
polymers depend on several factors such as the composition
of the repeat units, flexibility of the chain, presence of
polar groups, molecular mass, degree of branching,
crystallinity, orientation, etc. For example, short chain

20 branches reduce the degree of crystallinity of polymers
while long chain branches lower the melt viscosity and
impart, among other things, elongational viscosity with

tension-stiffening behavior.

The properties of the material utilized can be further
25 tailored by blending, and copolymerizing it with another
polymer, or by a change in the macromolecular architecture
(e.g., hyper-branched polymers, star-shaped, or dendrimers,
etc.). The properties of any such suitable degradable
polymers (e.g., hydrophobicity, hydrophilicity, rate of
30 degradation, etc.) can be tailored by introducing select

functional groups along the polymer chains.
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degradat | gy SLeal 2R (LaHL01E0 % hILARYUCLRY B8A§FhoaghEggl co" ouPs

anhydride). Other suitable examples include, but are not
limited to, poly(maleic anhydride) and poly(benzoic

anhydride).

15 Referring additionally now to FIG. 4, another
configuration of the well screen assembly 12 is
representatively illustrated. In this configuration, the
acid containing structure 30 is external to the base pipe

36, but is still in close proximity to the plugs 40.

20 As depicted in FIG. 4, the structure 30 is positioned
in the drainage layer 34 of the well screen 28. However, in
other examples, the structure 30 could be positioned in the
filter portion 32, in an outer shroud (not shown), or in any

other portion of the well screen 28.

25 Note that the aqueous fluid 44 contacts the structure
30 from an exterior of the well screen 28 in the example of
FIG. 4. The structure 30 in this configuration could be
similar to that described above for the FIG. 2 configuration
(in which the structure is made of an acidic material, such

30 as polylactic acid, etc.), or similar to that described
above for the FIG. 3 configuration (in which the structure

comprises a dissolvable container having an acid therein).



WO 2012/ 039941PCT/ US2011/ 050750 - 10 - For exanpl e,

pol y(phenyl |l actide) wll degrade at about 1/5th of the rate of racemc

pol y(I| actwoepr2zasosipH of 7.4 at 55 degrees C. One of or@cmarsgoighosi7soi n t he
art with the benefit of this disclosure will be able to determne the 5
appropriate functional groups to intcrodyce to the polyner chains to achieve
the desired physical properties of the degradabl e pol yners.

Pol yanhydrides are another type of particularly suitable degradable

pol yner. Exa”pF%SmQ aBtlt BRI €419 prﬁ?BBX Eb e%hhﬂckﬁﬁg g%&ié gEC
anhydride), poly(suberic anhygrlge), pol y(sebacic an ri ,
poIy(dodepapgddescsaghydncdey advhecemantabte ehanpKQSOEnsbmeetiMaﬂyare not

I d I I hyd d-.poly(b ' h d f
0 BonRRbIG TR DHIEL G (U BoLuCheneon QRS o) chgbereri o

assenbly &2 taere&aﬁpeasaaesekybealabbvanedhekg ﬁbiaocneédgubatlon, t he
acid contalnlngpstructare 30.is external to %he basa E 6, but is stil
| €

in close ProxPrPty e618n&opFhgsvadl 56AESRepPctBIOFAS IS8R&VEt ruct ur e

30 is posphiugBedoi Rhkheidrai nagechayean34cell thatwehlingCseenc28reHgvever,
i n other exanples, the structure 30 could be EOS|t|one in the filter
portion 325 PReERNSULEr tBRr HEdL( RELSSROMPETBLY| A2akpest hér iforti on of the

wel | screeng 287 12aNete+hhat,chhgoaguequs fluid 44 contacts the structure

The above disclosure provides to the art a method of
10 selectively controlling flow through a well screen 28. The
method can include installing the well screen 28 in a
wellbore 16, and then exposing the well screen 28 to an
aqueous fluid 44, thereby permitting flow through the well

screen 28.

15 Exposing the well screen 28 to the aqueous fluid 44 can
include: a) contacting an acid containing structure 30 with
the aqueous fluid 44, b) dissolving at least a portion of an
acid containing structure 30, c) releasing an acid 48 from a
structure 30 containing the acid 48, d) contacting a

20 polylactic acid structure 30 with the aqueous fluid 44, e)
dissolving a polylactic acid structure 30, and/or f)
dissolving at least one plug 40 which blocks flow through

the well screen 28.

Installing the well screen 28 in the wellbore 16 may

25 include installing an acid containing structure 30 in the

wellbore 16 with the well screen 28. The acid containing
structure 30 may be at least partially dissolvable in

response to contact with the aqueous fluid 44.

Installing the acid containing structure 30 in the
30 wellbore 16 can include positioning the acid containing
structure 30 within an interior longitudinal flow passage 42

of the well screen 28, positioning the acid containing



30 froman exterior of the well screen 28 in the exanple of FIG 4. The
structure 30 in this configuration could be simlar to that described above
for the AvG20R/@emfi guration (in which the structure isPoRdS2afi/oa075@ci dic
material, such 30 as polylactic acid, etc.), or simlar to that described
above for the FIG 3 configuration (Lnighich the structure conprises a

di ssol vabl e contai ner having an acid therein). WO

2012/ 039941PCT/ US2011/ 050750 It may now be fully appreciated that

this diS?E@?PE%uEéoﬁbdggtékﬁgpfESaQtbagéaBﬁﬁgeP%SoEOtthw@ﬁ? ab.raghectively
controlling flow through a well screen in"a well. In each of the exanples
descri bed28hored/phepesisinpingetiheoabidi conkatieiagi dtroctheewdll screen 28

in order to di.ssolve, plugs,4Q therein
Sene ¥l '

A~ nstead, ;an,aci.d _cont ai ni.ng
L oetor PR aReY 8P 1 HRe b BT BT a0l IR ERCp1 BOKBTEICRORREL LRI Re | o

in the welvkbar ectéenThg.above di scl osure provides to the art a nethod of 10
sel ectively controlling flow through a well screen 28. The nethod can

include instal hisg pheviaeld Boreas 3Bokad diwelbbatke 16, aapdltihesrexposi ng
the well screen_28 to _an aquequs fluid 44, therebX pernitting fl ow t hrough
the wel | 8EPEBR1¥81215RkpYSPNG Nt ReSHBIPTEEPEER Y81do t RBCaYBAdUSCEPEPd 44

can incl ugdgsemb1§0nbaehhngnaluael d GeMLakBrBENSEBUGhHHN 8n38cWyt h the aqueous
fluid 44, b) disSolving at |east a portion of an acid containing structure

30, c) reFeasphgiag Gtruca8rer éth whichudiaprelzescont aPAPARSEhECaci d 48, d)
contacti ng,g2@cP h¥h?85'nggbﬁsskﬁﬂibugg,32H§%E§y}Eﬁg%qﬂﬁgaﬁﬁh'Ehg 44, e)

di ssol ving a polylactic ac structure 0 Issolving at | east
one plug #@elwhschebholRBs ikl ewlehtaughyt bermekltedereen 28. Installing the
wel |l screen 28 in the wellbore 16 may 25 include installing an acid

cont ai ni ng str@beuneidOconthheingl EbonetttewdOhmblecomblriser een 28. The
acid contaigiga gtructure 3§hnaé ge attLeast.gartiall¥ dissol¥able in
response PEL¥GAELEE AFtf -t nENEqHBOUESFFIFaiFAT TRE APFTng FRECAEPE™
cont ai ni ngesiyhiehueen8@inB bR6ther acid 48.
At least one plug 40 may prevent flow through the well
15 screen 28. The plug 40 preferably dissolves in response to
contact with acid released from the acid containing

structure 30.

The acid containing structure 30 may be positioned
within an interior longitudinal flow passage 42 of the well
20 screen 28, external to a base pipe 36 of the well screen 28,
and/or proximate at least one plug 40 which blocks flow
through the well screen 28. The acid containing structure

30 may be attached to a base pipe 36 of the well screen 28.

It is to be understood that the various examples

25 described above may be utilized in various orientations,
such as inclined, inverted, horizontal, vertical, etc., and
in various configurations, without departing from the
principles of the present disclosure. The embodiments
illustrated in the drawings are depicted and described

30 merely as examples of useful applications of the principles
of the disclosure, which are not limited to any specific

details of these embodiments.



30 wel I bore 16 can include positioning the acid containing structure 30
within an interior |ongitudinal flow passage 42 of the well screen 28,

posi ti oniwgQ 2bte3g@itd contai ning WO 2012/ 039941PCT/ US20PCrABser30567502 -
structure 30 external to a base pipe 36 of the well screen 28, and/or
positioning the acid containing structyrne_30 proximate at |east one plug 40
whi ch bl ocks flow through the well screen 28. 5Al so provided by the above
disclosure is a well screen assenbly 12 for use in a subterranean well. The

vel | screen assgmbhi 13068N4bRekugeBnele! LAE! 28Br28ARAc0eABKANGIBEAI NN NG
structure 30 Ich dissolves In response to contact wth an aqueous fluid
44, whereb¥ thewdtihrdoghrehedi®ewmtlibngdr temm38 suchbebect'bbele,ffermitt ed.

The acid G0 %inLngustr%cLuL 30rmaye onpr%;e Bol |%CEiC %%igieghg i

pol yl actic C|8’nay PBPfiva coft'ai ner 46 Whi'Ch cBntains &R0t hercacrd 4s. At
| east onerpfugr4ddgmay pheveastombawyt hgodghwtihgswel tnlgeaeragdn 28. The pl ug
40 prefergghy di ssol ves in resgonse to contact with acid _released fromthe

aci d cbnt aPRPHG st r BBPGFe "30UPYREdac PRICSATAI AT NGSETPUERGPE 36 Ray be

posi tionediwethliBnalolakar k@t karght Ydsnakabbow1Bagsadfed2oelet hanwel | 20
screen 28, external to a base pipe 36 of the well screen 28, and/or

pr oxi mat e "BE1P¥ast “dREEEI (ig “d0WHHPER "bPBEKS MRt KPEMEhTEAETWEP| ascr een
28. The aﬁ&?eﬁ@&‘%g' BiA9 $tbhCiHEe3PtHBY BEr2bbachednhotRebRae1BbRE.36 Of

the well screen
Of course, a person skilled in the art would, upon a

10 careful consideration of the above description of
representative embodiments, readily appreciate that many
modifications, additions, substitutions, deletions, and
other changes may be made to these specific embodiments, and
such changes are within the scope of the principles of the

15 present disclosure. Accordingly, the foregoing detailed
description is to be clearly understood as being given by
way of illustration and example only, the spirit and scope
of the present invention being limited solely by the

appended claims and their equivalents.

20



It is to be understood that the various exanples 25 descri bed above may be
utilized in various orientations, such as inclined, inverted, horizontal,
vertical ,wet2012/03g93d i n vari ous configurations, wthout aeparseémgsd7som the
principles of the present disclosure. The enbodinents illustrated in the
drawi ngs are depicted and descri bed 301gecely as exanpl es of useful
applications of the principles of the disclosure, which are not limted to
any specific details of these enmbodi nents. WD 2012/039941PCT/ US2011/ 050750
- 13 - | fizhhe 18beYRIfRBCHERLI On of the representative exanples of the
di scl osure, dlrectlonal terms, such as "above," "below " "upper,” "lower,
etc., are used for convenience |n referring to the acconpanyi ng draw ngs.

In general, 5 "above," "upper,"” "upward" and simlar terns refer to a
direction toward th S _su | ! 3

"l owner, " "down\%/ard"g ﬁgthgd P§ E%ﬁgggﬁ&gﬂg QPW%E 2??@ ?ggw Qﬁk8p%8n9th
earth's sueflacecakeng the wekhbdr eomPkrieduryse, a person skllled in the art
woul d, upon a 10 careful consideration of the above description of

represent ati veiashadidagt sher eadill gcapphedhabewkthaborernyanddi fi cati ons,

addi tions, substitutions, deletions, and other changes may be nmade to these
speci fic enbodinent expasdnguehechangescacenwktbhbn bhaesasp&lafidt, he
principles of the 15 esent disclosure, Accordingly, the foregoing

detai | ed GBSEPPHL P@ﬁmg§tt189bélE’P"e&PF?“SHdEP?t ¥641aSCBEPRY given by way of
illustration and exanple only, the spirit and scope of the present

i nvention being limted solely by the appended clains and their

equi val ent s. 20 WO 2012/ 039941PCT/ US2011/ 050750
. The method of claim 1, wherein exposing the well

10 screen to the aqueous fluid further comprises contacting an

acid containing structure with the aqueous fluid.

3. The method of claim 1, wherein exposing the well
screen to the aqueous fluid further comprises dissolving at

15 1least a portion of an acid containing structure.

4. The method of claim 1, wherein exposing the well
screen to the aqueous fluid further comprises releasing an

acid from a structure containing the acid.

20
5. The method of claim 1, wherein exposing the well
screen to the aqueous fluid further comprises contacting a
polylactic acid structure with the aqueous fluid.
25 6. The method of claim 1, wherein exposing the well

screen to the aqueous fluid further comprises dissolving a

polylactic acid structure.



- 14 - WHAT IS CLAIMED | S: 1. A nethod of selectively controlling
flow through a well screen, the nethod conprising: 5installing the well
screen i rwea2eldsbane; and t hen exposing the wel |l ®CTASA0O5ER0 aqueous
fluid, thereby permtting flow through the well screen. 2. The

met hod of claim11, wherein exposing thegswell 10 screen to the aqueous fluid
further conprises contacting an acid containing structure wth the aqueous

fluid. 3. The method of claim1l1, wherein exposing the well screen
to the aqueous,flui QhEUﬁE'EEBdCBQ‘pER% qi S%ﬁle)éb&% @%{pa)? %he wReALi on of
an acid containing structure. nmet ho wherein

exposi ng BheeaeltoscheenqueouheféqmdoﬁgrthardCDmptheescdmpspégsngebeas|ng
an acid f ma strugture nhakm EstQ? gr 20h th wel Sg net hod of
claim1, mﬁ8? i ngosﬁng the vePr 8credf to Phe aqugous %|UI5 Furt ner
conprises contacting a polylactic aC|d structure wi th the aqueous fluid.
256. The nethod of claiml1, mherein exposing the well screen to the aqueous

fluid further gonprises_di vi.ng.a.polylactic.acid struyctur VO
2012/ 039941PCT. USZO%%?O%@?E@ ng;alg E, wﬁereln 1ns%ai$1ng %he well
screen in the wellbore further comprises installing an acid

containing structure in the wellbore with the well screen.

9. The method of claim 8, wherein the acid containing
10 structure is at least partially dissolvable in response to

contact with the aqueous fluid.

10. The method of claim 8, wherein installing the acid
containing structure in the wellbore further comprises
15 positioning the acid containing structure within an interior

longitudinal flow passage of the well screen.

11. The method of claim 8, wherein installing the acid
containing structure in the wellbore further comprises
20 positioning the acid containing structure external to a base

pipe of the well screen.

12. The method of claim 8, wherein installing the acid
containing structure in the wellbore further comprises
25 positioning the acid containing structure proximate at least

one plug which blocks flow through the well screen.



7. The nmethod of claim 1, wherein exposing the well screen to the aqueous
fluid further conprises dissolving at | east one plug which bl ocks flow

t hrough twe 2eeld39ser een. 58. The net hod of claim 1, wher@cm/useatasi7sng t he
well screen in the wellbore further conprises installing an acid containing

structure in the wellbore with the wel hgscreen. 9. The net hod of
claim8, wherein the acid containing 10 structure is at |east partially
di ssolvabl e in response to contact with the aqueous fl uid. 10. The

met hod of claim8, wherein installing the acid containing structure in the
wel | bore further conprises 15 positioning the acid containing structure

within an inteﬂBor AowgﬂﬂudbmabnfESﬁepbéyageroﬁsehénmelBubceeennean 11.
The nethod ﬁ|n1811m@egg|n nstak& ng th%la0|d containing structure in
t he mellbo?e fur COﬁpFISgS p05|¥| ﬁlﬁg tnéacid contai ning structure

external to a base E Bg of n |1 screen. 12. The method of claim
8, wherein ins?aWF% g Fﬁ868c|8 ont ai ni ng structure in the well bore further

conprises 25 positio |ng &F aci d_contai ni ng é ﬁture roximte at |east
one plg whi ch®Bi 8EkE FPBWA TR 8GR FHS REFI ef1Ssolygs_ in 13. A

wel | screesspoaesbky tohtuse watd anbtaqu&augamlw&bll,, whaeewgl lF18Gr een

assenbl y conpr|5|n%: a well screen; and
through the well screen is selectively permitted.

14. The well screen assembly of claim 13, wherein the

10 acid containing structure comprises polylactic acid.

15. The well screen assembly of claim 14, wherein the
polylactic acid forms a container which contains another

acid.
15

16. The well screen assembly of claim 13, wherein at
least one plug prevents flow through the well screen, and
wherein the plug dissolves in response to contact with acid

released from the acid containing structure.
20

17. The well screen assembly of claim 13, wherein the
acid containing structure is positioned within an interior

longitudinal flow passage of the well screen.

25 18. The well screen assembly of claim 13, wherein the
acid containing structure is positioned external to a base

pipe of the well screen.



5an acid containing structure which dissolves in response to contact with
an aqueous fluid, whereby flow through the well screen is selectively
perm ttedwo 2012/039941 14. The well screen assenbly of clpairmSt®,1/094760 ei n t he

10 acid containing structure conprises polylactic acid. 15. The wel |
screen assenbly of claim 14, wherein_the polylactic acid forns a contai ner
whi ch contai ns anot her acid. 15 16. The well screen assenbly of claim

13, wherein at |east one plug prevents flow through the well screen, and
wherein the plyg, d'%ﬁ%‘%@il‘Qc&%%HOQ§§e5819OBEaEEa @3acwﬂe&s&ﬁa%ﬁg from
the acid containing structur screen assenb

cl ai m 13, awhidr eonteheiagi dtrontairei ng posattionedi prpadimbitened m@ahtn an
interior Iongl udi nal. fl §sage o the screen, 2518. The wel |
screen asseﬁbp§u8f gﬂgg 8¥§8%mhgg Epﬁgug Ehg g?n? reePructure IS
positioned external to a base pipe of the well screen. - 17 - 19.
The wel |l screen assembly of claim 13, mherein the acid containing structure

is pos'tioned rOXI te aﬁlleast one 2 ock flog thrOUﬁg t he
wel | streen. CwF séFE@ﬁnaéé YoP cFaPi" FEPA™t hé€aci d
containingcaaru@huaenuﬁgabtaabedrbol@ E@&acﬁbﬁet@fatbaséebhpécbﬁeﬂhe

well screen.



