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20 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 gravel pack
the well adjacent to the unconsolidated or loosely consolidated production interval. In a typical
gravel pack completion, a sand control screen is lowered into the wellbore oﬁ a work sf:ring to

25 aposition proximate the desired productioninterval. A fluid slurry including aliquid carrier and
a relatively coarse particulate material, such as sand, gravel or proppants which are typically
sized and graded and which are typically referred to herein as gravel, is then pumped down the
work string and into the well annulus formed between the sand control screen and the perforated
well casing or open hole production zone,

30 The liquid carrier either flows into the formation or returns to the surface by flowing
through a wash pipe or both. In either case, the gravel is deposited around the sand control
screen to form the gravel pack, which is highly permeable to the flow of hydrocarbon fluids but
blocks the flow of the fine particulate maferials carried in the hydrocarbon fluids. As such,
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however, that it is difficult to fracture mul ti pl e formati ons traverse
referred to herein as proppants, into the fractures for the purpose of holding the fractures open

following the fracturing operatlon

20 The fracture fluid must be forced into the formation at a flow rate great enough to
fracture the formation allowing the entrained proppant to enter the fractures and prop the
formation structures apart, producing channels which will create highly conductive paths
reaching out into the production interval, and thereby increasing the reservoir permeability in
the fracture region. As such, the success of the fracture operation is dependent upon the ability

25 to inject large volumes of hydraulic fracture fluid along the entire length of the formation at a
high pressure and at a high flow rate.

It has been found, however, that it is difficult to fracture multiple formations traversed
by the wellbore that are within a relatively close proximity of one another. This difficulty is the
result of the complexity and length of the permanent downhole tools and the associated service

30 tools used to perform the fracture operation. Accordingly, if formations are closer together than
the axial length required for the permanent downhole tools and service tool, then certain of the

formations cannot be isolated for individual treatment processes.
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20 If one-way valves serve as the seal member, the one-way valves may be positioned at
least partially within the apenings of the base pipe to prevent fluid flow from the interior of the
base pipe to the exterior of the base pipe. The one-way valves are actuatable to allow fluid flow
from the exterior of the base pipe to the interior of the base pipe to, for example, allow fluid
returns to flow therethrough during a gravel packing operation or to allow production fluids to

25 flow therethrough. In addition, after the initial treatment process is completed, some
embodiments of the one-way valves may be selectively operated to a disabled configuration such
that fluid flow from the interior of the base pipe to the exterior of the base pipe is enabled.

In one embodiment of the sand control screen assembly of the present invention, the one-
way valves are flush mounted within the openings of the base pipe. In another embodiment, the

30 one-way valves may extend partially inwardly into the base pipe. In yet another embodiment,
the one-way valves may extend partially outwardly from the base pipe. In still another
embodiment, the one-way 1valves may extend partially outwardly from the base pipé and partially

inwardly into the base pipe.
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i nvention; . . .
of sand control screen assemblies of the present invention;

a‘m

Figure 2 is a partial cut away view of a sand control screen assembly of the present

20 invention having a seal member disposed within a base pipe;

Figures 3A-3D are cross sectional views of a sand control screen assembly of the present
invention having a seal member comprising a plurality of one-way valves;

Figure 4 is a cross sectional view of an alternate embodiment of the sand control screen
assembly of the present invention wherein the seal member comprises a plurality of plugs;

25 Figures 5, 6A-6B and 7A-7B are cross sectional views of alternate embodiments of a
sand control screen assembly of the present invention wherein the seal member comprises a
sliding sleeve;

Figure 6 is a half sectional view of a downhole production environment including a pair
of sand control screen assemblies of the present invention before a downhole treatment process;

30 Figure 7 is a half sectional view of a downhole production environment including a pair
of sand control screen assemblies of the present invention during a first phase of a downhole

treatment process;
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present i nveRrbinRht stuédsitlg a second phase of a downhole treatnent process;

Figure 9 is a half sectional view of a downhol e production environnent .
i ncl udiig a pai r Figgreokl ishalf ssefipnplytievsefadaynhole pregdnqtien epvironmeniipeluding a pair
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of a downhole treatnment process; Fig sectional view o
downhol B pr detatntentproesss;i r onnent i ncl uding a pair

Figure 13 is ahalfsectional view of adownhole production environment including a pair
of sand control screen assemblies of the present invention during a seventh phase of a downhole
freatment process;

Figure 14 is ahalfsectional view of a downhole production environment including a pair

20 of sand control screen assemblies of the present invention during an eighth phase of a downhole
treatment process;

Figure 15 is ahalfsectional view of a downhole production environment including a pair
of sand control screen assemblies of the present invention before a downhole treatment process;

Figure 16 is a half sectional view ofa downholeproduction environment including a pair

25 of sand control screen assemblies of the present invention during a first phase of a downhole
treatment process;

Figure 17 is ahalfsectional view of adownhole production 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 18 is ahalf sectional view of a downhole production environment including a pair
of sand control screen assemblies of the present invention during a third phase of a downhole

treatment process.
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mul ti plie i nicgdinged6ds &mentetalithinwellboe 34 by degleait 38. iWork 3Hing (32 hitthidegvdrionstoaly

of fshore oil L . L L.
such as a sand control screen 40 which is positioned within production interval 44 between

packers 46, 48 and adjacent to formation 14 and sand control screen 42 which is positioned

within production interval 50 between packers 52, 54 and adjacent to formation 16. Thereafter,

a treatment fluid containing sand, gravel, proppants or the like is pumped down work string 32
20 such that formations 14, 16 may be sequentially treated.

Even though figure 1 depicts a vertical well, it should be noted by one skilled in the art
that 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, it should be noted by one

25 skilled in the art that the sand control screen assemblies of the present invention are equally
well-suited for use in onshore operations. Also, even though figure 1 depicts two formations,
it should be understood by one skilled in the art that the treatment processes of the present
invention are equally well-suited for use with any number of formations.

Referring now to figure 2 therein is depicted a more detailed illustration of a sand control

30 screen assembly of the present invention, such as, for example, sand control screen assembly

40 of figure 1. Sand control screen assembly 40 includes a base pipe 56 that has a plurality of
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wells, inclined wells or horizontal wells. Al so, even though figure I

depi ct stoan &% shore operation, it should be noted by one 25 skilled in the
art that the sand,,contsol ScCr . as L I ok.the nr i | e
equally well - suﬂyrggp ¥R gb%%ﬁésﬁas%geggv&ér%??asfzrggnswﬂgﬁ Z%%é&@%‘ﬁ{‘}#gﬁgﬁﬂﬁ gure

1 depicts twach Hrtami64QaA8 turn 66. BétdsdieabieofthelRfrstivnghphiroagtewhich Fredtoriife art
that the treatnment processes of the present invention are,egually

vel | - sui t ed oy Ebe nwuber efriprng v dke g0 bebWean the fyns pierdetermingd bgsedi wpopithir e 2
therein is ' . et.a] 4l . ' r

sor con assertio o uthioh b YAk LR btk ool 3B uERDE F e pilel
screen assertbyuseddusiig the gtavel phekif@oytrations Togdetlsee, ribe 60 asdendeh wi G2 inaylfordes a
base pipe 56 that has a plurality of 6 24 JULY 2006 WD 03/ 06481 )

PCTI US03/ 01 743nd Gppirql ﬁ@rgg%@cm%ﬁ%w%h@ﬁ £o PIsgRIRS SO P wEkdinEr atheyisyitable,; o
sand control,sereen assenbly 40. The exact nunber, size and shape of
openings 58 are hot critical to the present invention, so long as
sufficient area ifsogerwa i T0as dispasedivitiiio dachtopemngSiiofitase pipe¢ Eptoipreventffluixhs e

pipe %6 1 TLOLaLne, Seaced around Rase PlRE.RS LS o8 RhY ! dul Rl e ©0

20 70 may be referred to collectively as a seal member 68. Preferably, one-way valves 70 are

mounted within openings 58 by threading, stamping or other suitable technique. Ball and seat

type one-way valves have been found to be suitable, however, other types of one-way valves

may also be used including poppet valves, sleeve valves and the like. One-way valves 70

prevent fluid flow from the interior to the exterior of sand control screen assembly 40 and are

25 actuatable to allow fluid flow from the exterior to the interior of sand control screen assembly

40. Accordingly, when one-way valves 70 are used within base pipe 56 of sand control screen

assembly 40 during production, production fluids are allowed to flow through sand control
screen assembly 40 through one-way valves 70.

Referring now to figure 3A, therein is depicted a sand control screen assembly that is

30 generally designated 40A. Sand control screen assembly 40A is substantially identical to sand

control screen assembly 40 described above as sand control screen assembly 40A includes base

pipe 56 that has a plurality of openings 58, a plurality of ribs (not pictured) and a screen wire



5 distributed about the axis of base pipe 56. Ribs 60 arg fgRifhed as having
a cylindrical cross section, however, it should be understoo y one

skilled in e ar hat ribs 60 may alternatively have a r or
triangul ar &w{bo%sgmiséit ion or other suitable geonetry. Addi t*‘gﬁﬁﬁg@%?t shoul d
be under st oo062.[ogether, thieiribs adl screet Wwire 62 form la aindtchetral sere¢n jackebthat ivditachddusiig

w || be dependant upqn .the,di ter .of base pi 5 as well as other design
characteri stP%E‘e‘ft?ﬁpgé?gasﬁ@meSgﬁgwlqlﬂg?%aﬁerf@taﬁet@gwcﬁ’ﬁﬁed around ribs 60

is a screen wre @Ggo.wef VA0S 1A &‘re‘é?spf)é%ﬂ%thﬁn Qch badridg/5Pbf BAdE PBibe 5638 pRovai
turn 64 and turn 66. Between each of the turns is a gap through which

formati on f| finddlowf framtheTihtsrioutoits extdrior of the saad¢onthad scragn dssemlely 104 h One-wajis

are determ ned b d upon t.he .. characteristics of.t for ion from which

00 < bt A DR rERb e o8 SRR kAL mBupt . oBHEBb OB BT e

gravel packi nga aRdmugh motnted FABINYPERIngY 38byGRealifl, SBADAE obiotiRr Hdtabl Yechaigie. a

sand contr ol screenﬁj acket which is allached to base pipe 56 by wel ding or
M

ot her sui t abPae-wag¥piesyifdspreyen fuidfloy fem the interierdo Hlepytssiaroffangeontrabscreen
ing 5 8 i fd ulj f . ' i th
openi ng ?Jﬁee @gggﬁ' 488 a§e6?ctt&ta{%'ieet\é%ﬂ5w dr%q govzgx{o%e feQ{EhBPF‘ol th! En‘?ér@g %f}%?lgm ye

exterior of control Screen asse e-way val ves

be referred tentobickeefihssembly49a. AcsmdinglypriitaonG®ay Piledsd0Akeusedwithindysepipeves
70 are nounted within openi ngs 58 b%threadi ng, stanping or. other suitable

t echni que. Baf pfsanrogkakscreenasaerhiy 4G Juringpirduction,erodiction flgids areallowsd to flow

sui tabl e, ho , MRES %ﬁtﬁr S I be used incl uding
poppet val vegﬁy]%l%gg\%&\?gﬁ/es ar?%fe?ﬁgﬁﬂ e.oYl gl?egv%af vaY(%e??g?O prevent fluid
fl ow from t he i ntBollowringthe ddvenhelcttentiment mrécessendisaussed indetalbesnwizrssefiiit low0
and are 25 agtuajable to allow flyid. flow fromthe exter.ior t e jaterior
of 'sand ont Feh thepistnr Gebeniier ot sertl srrgrirer o revay o e oblh' or o
used wi thin bggemBiPgomn the eSS thOBLERSr SHCdaB® Bontfd SEBA YsstMbAUA0 A thay be
production, production fluids are allowed to flow through sand contro

screen assemntésirable, fohexamythe, 6o perfer apzaciddeeatngent. RA¢cordingly, ongvwayovalveg 04 n8y,

therein is depicted nd control, screen senbly t.hat j.s 30 eral |

dosi gnat ed aBRieSERYTRBRE Puior D AR St RBFG SRR vt vnd Sone AR ca
to sand conigigls BAREABngS PRV LN E6M itRSHeABIONY ThPdkteFRRIf AN bdrdlo] SedegeN
assenbly 40A includes base pipe 56 that has a plurality of openings 58, a

plural ity of asseipbly@déd: Ipisechnasas) aften dnexwey yabeas 70Arhave eepsppgrated iptodlee lock out

position, fluid flow is allowed from the exterior to the interior and from the interior to the

20 exterior of sand control screen assembly 40A. One method of locking out one-way valves 70A
is to expose one-way valves 70A to a differential pressure above a predetermined threshold.

Referring now to figure 3B, therein is depicted a sand control screen assembly that is

generally designated 40B. Sand control screen assembly 40B is substantially similar to sand

control screen assembly 40A described above as sand control screen assembly 40B includes base

25 pipe 56 that has a plurality of openings 58, a plurality of ribs (not pictured) and a screen wire

62. Together, the ribs and screen wire 62 form a sand control screen jacket that is attached using

connectors 69 to base pipe 56 by welding or other suitable techniques.

One-way valves 70B are disposed within each opening 58 of base pipe 56 to prevent

fluid flow from the interior to the exterior of the sand control screen assembly 40B. One-way

30 valves 70B maybereferred to collectively as a seal member 68. Preferably, one-way valves 70B

are mounted within openings 58 by threading, stamping or other suitable technique. In the

illustrated embodiment, 6ne-way valves 70B extend from openings 58 into base pipe 56. Due

to the thickness of the wall of base pipe 56, it may be desirable to use one-way valves 70B that

8



WO 03/064811 PCT[ US03/01742 62. Together, the ribs and sgﬁﬁ&w’g e 62 forma
sand control screen jacket that is attached using connectors 69 to base
pi pe 56 by ' r other suitable techniques. One-way v are
di sposed wit |ﬁj/d§§éﬁ openi ng 58 of base pipe 56 to pr eventﬁé#l/ﬁ%%Q@Fow from
t he i nt eri oraré thickérehaxthewalbof bake pipes6 anlliscase it bis been foand thateeiway vdlvés 70B

One-way 5 valves 70A he ferred to col)ectively as a seal nenber 68.
Pref erabl y, Weﬁx\_‘ﬁ&i”%tal éespll?‘bég ?YT?Q\‘FG%R_JWP W?‘%’f‘i’ﬁﬁ’ﬁ%ﬂ‘?ﬁég%ﬁoﬁwy
threadi ng, SJATRN Withdk hVifiEh dSHinicabll SndaRE BN K Yhstallatibie oY BYer¥fth VS ard@nRbEV eNt
fluid flow fromthe interior to the exterior of sand control screen

assenbl y 40Acmzen assereblyctOBadwingdrentmnent boprofliagiod. Prefovablyoeme-way ealvesr70Brmay t he
interior of sand, control screen ass | v 40A. Accordi.ngl when one-way

val ves “Fon dPEeqeqiRr A oL Bk DR SEpetheed shoul G bR i beredien acs el
40A during produg{si rklteRiatitdlgid &ruegictwqiﬁﬁg«&e 3| beay Vavdsl W@ miyBeodiggoseand
control screen assenbly 40A t hrough one-way val ves 70A. Follow ng the

downhol e t r eithimeach pperingSfeef basenipesifeta pravertdluid flows Epanthedntarior t the extetior pHw
f the inter|j h ' '
v event o, | et etio] Mo bR . QRN A IbCREL RSN BRSFR A be

sand controla sal armbas 68N HrsferhBF, BRs-wag vilved 200 e imdunted rwithi 6Péringst 38 by
performan acid treatnent. Accordi n?I % one-way. val ves 70A ma be desi gned

to | ockloout thieadiae, siampinecy ofhsopEakle mh@erlluakﬁe%%m@@ﬁzonswvmﬁ
one-way  val\pSefQi ﬁl&}n'o‘ﬁ&gﬁ%s 5 8&6«%%#&&1}624 ﬁp’e fsBQE%ﬁ&JaE‘scfeEﬁ HileQ2. 113 thid'e
y A" I'n suc

exterior of sand control “screen asse cases, after one-way
val ves 70A hmbedineat) tlerébsdhat gidtured) nnisebd meitioned aroyadiase mipe 56 duch thaf dpemings

allowed fromthe exterior to the ] rior and fromthe_interiaor he .20
exter or of ey worive one-uay wehes i ot o sbker a8 e YAUPLOR Dok g IbES
one-way val Vc%ﬁﬁ%@ﬁion', Eas’ecbiﬁé(%?ahﬁ%'f&‘@ﬁoﬂé% B1itic9  pleferabl ,'ofnfe-,%fa? Rhivad 70C

pressure above predet erm ned threshol d. eferring nowto figure 313,
t her ei nisi s cegyi intreabe shesaurtet dizmmsteraif base piperd 6hstveash labout beant anid shighy percerit! v

desi gnat ed 40B. d trol. | B | bstaptial |y simlar t
Gand cont ol - scABdR SALETBHYSIR st TR ESB dpconss SANaT o8 ook oy bedeberl
assembl y 40Byiiicbdéf 85ediBsss of%ﬁséﬂi?@Sé@pﬁeb@ﬂt ARG BbirtRd intetioPlo tROGMrPSE 5 8,

a plurality of ribs (not pictured) and a screen wire 62. Together, the ribs
and screen \the snégortiol sreensasenbiip#il). dPneswayeives 0Renaytbieaefeired tatcoBestizely asi ng

connectors 69 tp hase pLp wel di ng. or her suitabl.e.techn .

Crerway val votceh paRke B Bt o) Be 101 4R Rl il B Boby

preventy fl Ltin@adihgmtafn&afgdrbmef stiitable chiiquel Methe Hhuetrited erbodikient SokB Gy akvESD |
wa

screen assenbly 40B. e- X . ]
70D extend inwardly and outwardly from openings 58 of base pipe 56. In his embodiment, the

-

ribs (not pictured) must be positioned around base pipe 56 such that openings 58 may receive
one-way valves 70D that are thicker than the wall of base pipe 56. Preferably, one-way valves
70D may increase the outer diameter of base pipe 56 between about ten and thirty percent and

25 may reduce the inner diameter of base pipe 56 between about ten and thirty percent.
Referring now to figure 4, therein is depicted an alternative embodiment of a sand
control screen assembly that is generally designated 71. Sand control screen assembly 71
includes base pipe 56 having a plurality of openings 58 with screen wire 62 wrapped
therearound and attached to base pipe 56 with connectors 69. Disposed within openings 58 of
30 base pipe 56 are a plurality of plugs 72 that prevent fluid flow through openings 58 and serve
as seal member 68 in this embodiment. Following the downhole treatment processes discussed
in more detail below, plugs 72 are removed from openings 58 such that production fluids may

flow to the interior of sand control screen assembly 71.
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30 valves 70B maybe referred to collectively as a seal nghgk %

Preferably, one-way valves 70B are nounted w t hin openi ngs 58 by threading,
st anpi ng or itable technique. In the illustrated i ,
one-way val \‘}gis&%gﬂejxtend from openi ngs 58 into base pipe %g]%%a@m%o t he
t hi ckness of t hePugkl72 afaybaagy ¢inpentiohal plhigs kayvreordmknswidinghé art, isdudimgpemetaly

val ves 70B that 8 24 JULY 2006 WD Q3/.064811 .PCT[ US03/ 01742 are thicker than
the wal | of PHESSUEH ??@1‘5’6‘?‘“4“@?"(3% cerqgigplugsy qr thedikey,Thafe s pigdfo Iawemég}gs

val ves 70B WHaéﬁetﬁaﬂP&mle cORHtRINRE pREs B AT PAYs 72046 ERmbN Botn AR 88id adiiRe €T
(0}

of base pipe 56 up hirty percent wthout” having a detrinental inpact on
t he inst al | andterial such@p aluztinwm, agfaciddreatmsnimeaybe used toiemoze pughlyy TheBcidundyng

treatment or_production. .Preferably, one-way valves 70D may .5 redu he
nner " draneaPgpen 1 b BB b B coflR siin FEIER 71 T il ASEVRE LTS,
al ternati ve rafeflveslugs iesdbyEhémichigioviaepluge g2 way val ves 70C may be di sposed
wi thin each opening 58 of base pipe 56 to prevent fluid flow fromthe

interior to the éliematively.gpgardiges cs’éhnimqlaﬁm@g, Pigs d@ rﬂlﬂa’s]@én@h‘}m@@lﬁ?e@i@dwg%/
I 70C f t . ' . Br a ,
bne- vy val VOt G cbohBihe i iy 48 ke ot SR B et i EhEIED Y

or other suiphghl? freehhé gpeningsn58. hasiahbthat ditiadve i pligsetare oodtruetyd Hohy es
70C extend from openings 58 outwardly from base pipe 56 toward,screen wire

62. In Ris PeoRsHaRtmeROMbUSOnHreResy Mk bejised @rreayvermggs Pe Ikariss, HpleesdP did
base pipe 5 Qoﬁﬁlgl@tve\:g F(‘?ﬁlofﬁP@Qin@&ﬁals E&Eg?%r%ﬁ?ﬁ Ihgi%ra@ieff'f@%{ss,\’sﬁbﬁ’é@%oxég@bfaﬁaﬁs are

t hi cker thant ase plpe contiguration, base pipe 56
retains its rhaybe uksite ranspaiphigs 72.e4s a ferthdreltarbitive, plugs-72anayba krenesed Bypphingray

i ncrease the outer di aneter. . of bas ipe 5 6 hetween about ten and thirty
percent. As %?Segﬁtegla?’e}‘w&fﬂfgﬁw%fgfsg@&r@f ugﬁ\qﬁfi gure 3D, one-way val ves
70D. may be di Spoi%?em‘ﬂ% ﬁd%fbﬂ’g%?é’s, %Pﬁf&ﬁwvéeﬁb&ﬁm%%?a PinR@omfol E&edﬁragéé%iy
fluid flowfromthe interior to the exterior of the sand control screéen

assenbl y 400 illgsteatedand\gaharally designated Bs Sand eontrolisdreenaesembly 73/istlpdesdasepipeal
menber 68. Rreferabl one-way. valbves 70D are unt Wi t hi eni ngs,, »8 by
20t ead ng O TeTBERPHEIEF S REp SR iR B B ettt PRSP Pl
enbodi ment , H_é.!;'lﬁpiE@BG ¥ah ¥Rsve 70 Baid entlipldpetsd]6ythaisérd tavasd menibeP B3 QPN NYS
58 of base pipe 56. In his enbodinment, the ribs (not pictured) nust be

posi tioned #mbadinaphsWhen pea Gt rosition: noats 76 9€slpevg S 4slogiohplieny wgeepsaingsdeofray
val ves 70D ttﬂezigasgf)ﬁetsg' %?éﬁ ih Q%&:oh& Soéﬁ@tlnl, pgljts %aoﬁ%le@{/cp 4 ghg% wiEl)'nr gﬂce%fn%sbgé/of

one-way val ve
20 base pipe 56. When sleeve 74 is in the first position, fluid flow from the exterior of sand control

screen assembly 73 to the interior of sand control screen assembly 73 is prevented, as is fluid
flow from the interior to the exterior of saﬁd control screen assembly 73. When sleeve 74 is in
the second position, fluid flow from the exterior of sand control screen assembly 73 to the
interior of the sand control screen assembly 73 is allowed, as is fluid flow from the interior to
25 the exterior of sand control screen assembly 73. Sleeve 74 can be displaced between the first
position and second position by any conventional means such as axial displacement or rotational |
displacement. In an alternative embodiment, sleeve 74 can be a removable sleeve in which case
ports 76 are not required.
Referring now to figure 6A-6B, therein is depicted another embodiment of a sand control
30 screen assembly of the present invention that is generally designated 132. Sand control screen
assembly 132 includes a base pipe 134 that has a non perforated section and a perforated section
that includes a series of openings 136 that are circumferentially spaced therearound. Sand

control screen assembly 132 has a pair of screen connectors 138, 140 that attach a sand control
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70D may increase the outer dianeter of base pipe 56 betyeanyedest ten and
thirty percent and 25 nay reduce the inner dianeter of base pipe 56 between
about ten and thirty percent. Referring now to figure 4, pEgi&isR114s depicted
an al t er natYQ®8Hbdi nent of a sand control screen assenbly that is

general | y desiegnbi2dd bask.piyiattd. Soretu cinnsators 88,448 exaiyby affdched todlasedspe 13ddy pi pe

56 having a rality of .openings 58 wWith screen wre 62 w apped .

t her ear ound “%H;H%PIE ﬁg‘ﬁ%ﬂ“tagl%ﬁﬁg‘g‘qﬂ?p§a'§i3°%%9[13°65‘i9\rl1\9e1&18?%c%@r%%iassﬁffg’éaww thin
openi ngs 58 yahppd aRABE aIIRELIGRf #bE addabritied! abbve, Ofand! ddfifol HreeM 3412 RIEpBE
fluid flow through openings 58 and serve as seal nenber 68 in this

enbodi ment . afauinf i sactionred basevmiprol 34 that éxnatperforpiedcesses di scussed in nore

d il below, pl ' h |
i urds Amy 11 bwSEaoT SERFIPE Por J0F EA M SO Gy 0 et B A P AEH bR
JULY 2006 WenfidhD6r8d foried béfwee fAad dohtroPickeds 142 artityasb pipan 34.Co Sl beaivedd

pl ugs known or unknown in the art, including netal  _plugs, such as al um num

pl ugs, cer arha cgtalzerser athes synpRe memsrsmeaythe disnesed watin angulne M e sppggsandy 2
wi Il depend ypon SEJQ,&{ PN MR O LRloiR o éon shid 9@@? scten48 aL@i,gg%q,gIer om
materi a S alum nu tmaye S

an acid reactive such a m an acl reat nen ed to
renove pl ugd37.2Scrdneonmdctbr 14y inslubies one oeokeiflnidpatdagewayts @46. Screzh cempectorbidt r ol

screen assenbly 71 where |t will reac th the reactive plugs, thereby
chemni cal’l y %uﬁﬂeﬁﬁéli“?%?“r@f’? é‘f%aéqu%ﬁy? theqpaerpnd oF S‘E‘Fent"ﬁg“@%ég(gﬁ ¥l ug,
plugs 72 ma o 11Gg! ]-%m p&=Tann) | ' may
be used to %ﬁgﬁ%@#g‘g}]&ggt gg?gp ué@%%sgﬁy ?em)v{éﬁs %)?Zuvzgtﬁ%leP g’gg?f et
openi ngs 58.to émenings 1 3te rDiapdsed withinammulusf15p isiag anmaratiding slesiterli4 hawdng a ssahinp)

propel | ant s, cqonbust i on process be used to renove plugs 72. Likew se,
PPl Uge. 72 st QO B R Bl P PGP Ot TNt e gl G B CateE oL

vibration proee@ispossdwithiRandAid £5245 REREH @B8nd r&8ioH$pnd B tRAAYHnRAMES 72
As a further alternative, plugs 72 maybe renoved by applying a preseléected

amount w©f dibigses shidingssleepe &36ure across plugs 72. Referring nowto figure 5,
an alternative egbodj nent. o nd.con | .screen asse 15 is

1 st rated and_ goRand MngAsf sRERCUEIEL Lan o BT RS S d AR o sty

i ncl udes basgyRhRE 16(hatian irGefred td had dehbndibed PORE-WaPvalGe MIOpReveRis 861 ol € 62
wr apped t herearound. Disposed within base pipe 56 is a sleeve 74 having

nul ti pl e porftom the interiar te thegsisrierof sensl contsolisereerssembly 3% as best seen in figure 64,
and is actuatable to allow fluid flow from the exterior to the interior of sand control screen

20 assembly 132, as best seen in figure 6B. For example, during a treatment process as described
below wherein a treatment fluid is pumped into the interior of sand control screen assembly 132
and is discharged into the wellbore annulus above sand control screen assembly 132, fluid flow
from the interior to the exterior of sand control screen assembly 132 is prevented. Specifically,
the bias force of spring 158 and the force created by differential pressure across sliding sleeve

25 154 between the interior and the exterior of sand control screen assembly 132 both act
downwardly on sliding sleeve 154 such that sealing surface 156 sealingly engages sealing
surface 148 of screen connector 140, thereby preventing fluid flow from the interior to the
exterior of sand control screen assembly 132.

During production, production fluids are allowed to flow from the exterior to the interior

30 of sand control screen assembly 132 through a fluid flow path within sand control screen
assembly 132. Specifically, the fluid flows through sand control screen 142, travels along base
pipe 134 in annulus 144, passes through fluid passageways 146 in screen connector 140 to

unseat sliding sleeve 154 from sealing surface 148 of screen connector 140 by compressing
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embodi ment. When in a first position, ports 76 of sleeve, ffHsofot align

wi th openings 58 of the base pipe 56. When in a second position, ports 76
of sleeve 74 align with openings 58 of 20 base pipe 56. 74 is in
the first %@P%’?Ggﬂ} fluid flow fromthe exterior of sand\/\ggﬁlt[]?{)) Ws;cr een

assenbl y 73 dpfing h68,ithéretravels abukbslidingosiésvell54,cwhieh nagsiaciady a Thid Sypasse@ent ed,
as is fluid flowfromthe_ interior.to the exterior of sand control screen
assenbl y 73.PigieEd). &) 732 pud thrpugh gpenangs dA% position, fluid flow fromthe
exterior of sand yefli!nSadfBIcARSEIR todkisch Bisbiled §aldi@ bBHeixHhuid w3
control screen asse%{n% 73 15s a1el owed, %%s e?gs ?Fu‘ik%efl?ow ror%m%ué ?nter?foir to
25 t he ext erthemtapior ethelexteniir ofband comm sasmeaniznbly B2 iShresemed] theabilitp® flow

di spl aced bet v the.first it d d i tion.b .
Conyent Ponal g B e o BRerinrOE R ol Segpen A b2 ey 3P piablesar
I'n an al t er nghinyR, RPRAFHTEA hoid HeARNAL. AccbREhAE ofic-HATRYRIEN 60 Haf 8Y Besigheld Ch

case ports 76 are not required. Referring nowto figure 6A-6B, therein is
depi ct ed andptieeut@rbe dindered ingperableaundercagrizin ondigonswich drat asswanValvel6G i

present invention that.i. rably. desi ted. 132,  San ontral s

eserbl y 152om PRl 0 dBE Hrdte IR IepehERd SRRl Kb BBIR. ana
a perf or at edigy@gdrhgl8, intthedllubtitédeh@tSoden & Wikh DfuffRen idifBGentbprletsate i paced
circunferentially spaced therearound, Sand control screen assenbly 132 has

a pair ®f scaceashSlidingrdeaved a4 hepweentthointariar ansktheseterior oA samd comfral sqreenpgsembly ULY

connectors 150 1o G rel i bisaes BELARRer 10 by PRI Bl e Bhese

sui tabl e t ecfugiageway 580 dn caohitdasds, sitet oRsw iyl alvayo(Cludpeéis@nders&Tinopstabié, (fuid
wrapped around a plurality of ribs as described above. Sand control screen

142 is di spodewyis alloygd drophtbe saistoR thy infsriopand fem theintesior tq e gxterifeofisandit eq.

5 Screen co 4 sattach sand control screen 142 to base pipe 134
such t hat arr:&%g%ﬁj 85%2%%@ ?'ormad bet ween sand control screen 142 and base
pi pe 134. |t sholReferling mov wdiguteVa-718,direinisidzpicted anotirdr mbodimpeiof 4 sand cdnénob

maybe di sposed withip annulus 144 tQ s ort sand .contyr creen 142 and
T ntai ¢ heEER APPSRl Rt Bem Rp EerE Ao B4 21 S ) Ere
Screen connegtolhl] f6) ihé16AdsABRscDiR 198 tHAPKAR a hohHfoPRASERIENEINA a péPorated S8
connector 140 10 al so has an upper sealing surface 148. Coupled to the upper

end of scr eethatdoeindsstapseriestof openmgs 66 thah grervinctvaferamially spaced theremsaviodr Saad 0
forms an an néjoln 3l s%r5ee2:n Ya\ésterrr}b@qgs hgsi 4 p%irlo lecrgeng c%ﬁr?e@%ors 168, 170 that attach a sand control
20 screen 172 to base pipe 164. Screen connecfors 168, 170 may be attached to base pipe 164 by
welding or other suitable technique. Sand control screeﬁ 172 may comprise a screen wire
wrapped around a plurality of ribs as described above. Sand control screen 172 is disposed
around the section of base pipe 164 that is not perforated.
Screen connectors 168, 170 attach sand control screen 172 to base pipe 164 such that an
25 annulus 174 is formed between sand control screen 172 and base pipe 164. Screen connector
170 includes one or more fluid passageways 176, Coupled to the upper end of screen connector
170 is a housing member 180. Housing member 180 forms an annulus 182 with base pipe 164
adjacent to openings 166. Disposed within annulus 182 is an annular sliding sleeve 184. A seal
185 is positioned exteriorly of sliding sleeve 184 to provide a seal against the interior surface
30 of housing member 180. Likewise, a seal 186 is positioned interiorly of sliding sleeve 184 to
provide a seal against the exterior surface of base pipe 164. Preferably seals 185, 186 are made

from a resilient material such as an elastomer or polymer. Also disposed within annulus 182

is a spira]l wound compression spring 188 that downwardly biases sliding sleeve 184,
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to openings 136. Disposed within annulus 152 is an annul gf p§ly fiph9 sl eeve
154 having a sealing surface 156 which is preferably nade rom a resilient

material sugf, el astonmer or polymer. Also disposed | us 152
is a spiral mounﬁ%ﬁonpre33|on spring 158 that downwardly m&égﬁpﬁﬂﬁggsliding
sl eeve 154. TogetTogethesS piringd 88 >lidingSlebel 189, Sdueing tnetrdbér B8ThrAdbasaipeclidifomi or

140 form an annul ar one- way valve 160 that maybe referred to as a seal
menber. One-4RAAylar w—wwq&w&?@ﬁb&t 3y hedeferred o as asa3limrnbes: Ope-giay valve A0

exterior of g«{;eﬁts%ﬁﬁﬁ gﬁ?fﬁ’ﬂﬁg eyaeﬁ%? £ said (dRbI s%f'e@ﬂaésﬁmf)l'ryglﬂf &s Bt

and i s actu eto a om1f m1fron1t e exterior to nterior of
sand cont r ol sescindigure?TA 298 mﬂntuptablﬂo alisv fadtflogefeom the dxiegior to thEintaFior ofsendrpl e,

punmed (it o SCHECL B FrE 182G BEbIFER ) S T PASTEH oy Heltpy rotdsd '
di schar ged ifldesctiBed bW, Rt BerditialpreSsuriToNE afPpHnS PEB ddinwied19Bids SR Hdeye 132,

fluid flow fromthe interior to the exterior of sand control screen

assenbl y 132184sughrthatsenl @85 is Bpesaling engagement mﬂveth@m@gor wwrfgee effhousing membesd8&nd

the force create di ff rentlal e LE & S sI| S|

botwoon +ho. SRse 1By ishieafhe Mgk tmel TR e EeBT AidecRic bish Pind 1 BE W iR Breyes,
both act domwigaiod FoMNths lintetidtOtoSthe @xteridodk sk féoﬁtﬁ’(ﬂtscfeeﬂ|ak§éﬂ1b$}1162309uﬂ15@
seal ingly enggges sealing surface 148 of screen connector 140, thereby

prevent ing fRrodustipn.prpdueiion fluids arenllowied fo flow fropa theexicpy to theémtelscmﬂsa@é pentit

screen assenply, %s%@mbf}irsbﬂ Psrsﬁg‘&%ﬁ@[éan@%ﬁgyﬁsie&?lﬁ #%r Tin Lésgﬁgg 1

flow fromthe exterio teri and co scr
132 through ia afhulisl] 74} pnssmgﬂhowghtﬂmdlpasmgdwm Nv6 ol scieh eamectas EXtb bhift :thlng

Specifically, the fluid flows throu and control ,screen 142, travels al ong
base pipe 18eFVP ASHsHsh s seph k86 lﬁagggéeaﬁm SREFECm Nt v i&&g%aa% Hefhy cpmpressing

screen conn I 148
of scrcon conne| o et 3Rhnd kg e P8R e R e S PP
PCTf USO81017¥52 amp tlirogghldpningh£66.t r avel s around sli di ng sl eeve 154, which may
include a fluid as | Gt d), in_annulu 2.and thro eni ngs
156, Bt T owi ng- t rven daamed tguee TS Revernent adadied i el Gule il ol e PBve
fluid flow f{om g4 Renbilige hﬁ&ergteoéﬁa&h@eétsﬁmb@in thé aﬁﬁﬁ@ﬂﬁqnﬁm{ed%&ﬁgaeeves
assenbly 132 1§ prevented, the ability to flow 5 fluids fromthe Tnterior

to the exterldy 184 conbhalteomatively repsesenione axmeretplistors3 Fonenantpe, diding slesves 154or

184 couid alternatively be one or more semi-annular pistons that are acted upon simultaneously

20 by a single spiral wound compression spring. As a further example, sliding sleeves 154, 184
could alternatively be one or more rod type pistons each of which could be acted upon by a
corresponding spring.

It should be understood by those skilled in the art that other type of seal members 68 may
be used to temporarily prevent fluid flow from the interior to the exterior of a sand control

25 screen assembly of the present invention during and following a treatment process of the present
invention but allow the flow of production fluids from the exterior to the interior thereof without
departing from the principles of the present invention.

Also, it should be understood by those skilled in the art that while figures 2 - 7B have
depicted a wire wrapped sand control screen, other types of filter media could alternatively be

30 used in conjunction with the apparatus of the present invention, including, but not limited to,
a fluid-porous, particulate restricting materiél such as a plurality of layers of a wire mesh that

are diffusion bonded or sintered together to form a porous wire mesh screen designed to allow
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exanple, to performan acid treatment. Accordingly, onesygyivapye 160 may be
designed to |ock out or be rendered i noperable under certain conditions
such that one-way valve 160 no |onger prevents fluid flo i nterior
to the ext VP8¥0d81isand control screen assenbly 132. For$%ig§%%%?ﬁin t he

i 11 ustrated iy adwTEaéthrodBE Bubprevknk il R ofdiat iRl inbRHale b€ & ptidetetnsingd siged 10
across sliding sleeve 154 between the interior and the exterior of sand
control scr e passiagihepethroggh. a ceranic di sk 161 in bypass passageway 159

may rupture to p 1. QY ; I . after
one-way val ve 163&@1‘2}? Ié‘ge‘yri\ tféﬁ%’%?b@%%&%@@%%&%u@@Iogwth%ilbgégglﬁﬁ%\%g ° rom
thet ex}t er i orthitds ded dml‘iﬁgef{g@wuﬁz irt gfﬁ'aopadldmg f t'reatmet’dtsn][As id)luktl‘t?eﬁxdgdrc?ﬁrola_ﬁre&r_ind
control screen S . Is Referring nqw lgure 7A: 7B, therein is
depi cted anﬁfﬁ%ﬁ%%ym ongrway g 79{_)‘%??’%?“"'3&?‘3'8% casing A pyd ’étaslaFFé‘t to
present |1V ogihin!aat LikewRENGhA bl SabalAbEHb1} 42 inciidlfy SR0WEPVaTE! AL NS

assenbly 162 1 ncludes a se pipe 164 that has a non perforated section and
a per f or at ecbositiohédowithin lzaging @ hartlis adjacené td fesmationobe nh servicd &®! 78 ét pagitiened

 bair of sovinthestha se 2SS bR brpacheiw e s S 8 B Do eEiBbn
172 to base ééie@ﬁas%@xﬁblie%%%ﬂd&%m%hﬁ%ﬁq MerabBPosmYndisedrhilasdhRdeveRal Rasdedi PE

164 by welding or other suitable technique. "Sand control screen 172 may
conpri s® a sfeetapholopof sand wpnirg) screety aseamablynd®l ural ity of ribs as described

above. Sand contrQl, scregen 172..is _di spose around ect) base .pi pe
0e That 1s cort T ueRfd B domblerin? pfoeBo36hcidh fBYal UFad ik @ ToRMaidR 38 if |

screen 172 tigolxas.cPaek a6 ko4ls thid @barlehd@bf 1R6ducbn tubdtvd U8 addpacker 4B QedIEEle BRENEEN
sand control screen 172 and base pipe 164. Screen connector 170 includes

one or nore ¢fiprdyctipadaisyaldd, d-ikepdse, rredystienintesval AR adipgsat todpreation Kis iselgted.
connect or [.S | I . ' | us
185 i th bastoiros el R Rk TR 8P protiiion RSl B0 TREDGHCE 31 L6 e AP ATBE.
182 is a&n angrudwtiosintedval §0.5A &titinallB4eal llemerti88 iskBbpledtogavideicah 8] Sexltelshicnt | Y
of sliding s|leeve 184 to provide g seal against the interior surface 30 of

housi ng mentcontpts the ipteripd wogk §eng 32 fpgming a56Rs thergbepreysntiag fluid, flpwgntodhg di ng
sl eeve 184 taRmPIBE ?ﬁ@&lxg%&gﬁ'lggﬁ%%@ §%:vitc@ﬁao?7§. e\.ﬁ’fn‘?{ strty jﬁﬁﬁu&{s c%‘?—ﬁvg?&gsn 164.

Preferably seals roma resilient Tmaterial suc
el ast oner or90p92 thatgrovids sfiuid capmeridationtphihriroanthe inberiot 8Pwork strimg 8P tarpadbduetiomd

Compr €510 2L 110,4 58, | 0k SN VB ARE Y LG SRR b b8 IV

20 controlled by suitable valves that are opened and closed by conventional means.

Referring now to figure 9, when the treatment operation is a frac pack, the objective is
to enhance the permeability of the treated formation by delivering a fluid slurry containing
proppants 96 at a high flow rate and in a large volume above the fracture gradient of the
formation such that fractures may be formed within the formation 14 and held open by proppants

25 96. In addition, a frac pack also has the objective of preventing the production of fines by
packing production interval 44 with proppants 96.

In the initial phase of the treatment process of the present invention, the interior of sand
control screen assemblies 40 is filled with a sand plug 96A. This is achieved by pumping
treatment fluid downhole such as a relatively low viscosity oil or water based liquid including

30 a high concentration of solid agents such as sand, gravel or proppants, that will fall out of the
slurry relatively easily to form sand plug 96A. Sand plug 96A improves the ability of one-way
valves 70 of sand control screen assembly 40 to prevent fluid flow from the interior to the

exterior of sand control screen assembly 40. In addition, sand plug 96A prevents sand control
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WO 031064811 PCT/US03/01742 Together, spring 188, slidig;¥A6ye 184,
housi ng nenber 180 and base pipe 164 form an annul ar one-way val ve 190 t hat
may be referred to as a seal nenber. One-way valve 190 p Hhuid flow
fromthe | QI¥W#81{o the exterior of sand control screen g@s@%ﬁy 162,

best seen isereéd ghsdntbly A0 frofiCkebifig BelprabidOifikd Batalpicallyfdetiirel af thOsidfor @ fat i
exterior to the interior of sand 5 control screen assenblg 162, as hest seen

in figure 7BperefieiAscortingly, iimnrafrad thabeandiing Mbextend pagktheaserangod sw ow,
a different 'cahtrcﬁrsl@é%grg&e&%ifﬂo A0 HArRRAde It %ﬁ&l&’ﬂ%\%ﬁ%ﬁ Hisafial pelis0 9 Heceve
184 such that sea I's 1'n seal 1 ng engagenent wth the interior surface of
housi ng nentieatndkB8Oprocassimepadt bedéceswry iff sufBeikbntsglikaggagdabntt ofithe krestmentetkdidsr | or
surface of base 81%%%?164 ich prevents fluid flowfromthe interior to the
exteriof of dé‘ﬁﬂ%l W oTdEACPa REFANCYS-162.  Dur | ng 10 production,
production flui dRefiBnPhdw & Heird 10! Gie shrti DIl 06 818 BEPoBfied 1A shilf cdrdtlofbdrlin Of
sand control screen assenbly 182 by passing through sand control screen

172, travel iasspmblyodly theesseondi pheseld4he freatraent pragsss ¥y, begims SihedreatmentiBuid fubedi d
passageways 176 j.n screen connector 170 to shi.ft. slidin sl eeve 184 such
Phat coar 1 dfine i fca PRk O A eRiment oko-bitiot is P obessiy mAg i A o1 ng
spring 188, dphepriste BElninOdE Quihths 11 wWatetJarbdiBwyter dn¥dlsion), delled wateh ctlgkled'stiduced

section of base pipe 15 164 and through openi ngs 166. é\%en t hough figures
6A- 713 Rave Hesadriragiise fluid bdving airelativeli igh visgesitaio ephange ey factuipgprocessq Thisgs
it should b . . Ski ' '

sliding sl e%eé@%%ﬁ@\&?%g%&?%ﬁgﬁhg% in@g iaé%t{/ﬁ?%%%ag@i?ﬁvg ngﬁ%ér’édﬁag%tg{lﬁns ons.

For exanpl e,ustdliytiavida BhveevsRertfafion ofl$fid agenksthad the troatinemeinid bethefifst phiaserof e
serni-annul ar pistons that are acted upon sinultaneously 20 by a single
spi ral V\oundh%g‘?ﬁﬂfl@gﬂ%ﬁssspri ng. As a further exanple, sliding sleeves 154,

184 could al ter ot iflaRR ofififflent T fekiifint 18 o PHHS §OAA FARD oPhhe WAL Ol 0

be acted upon by a corresponding spring be understood by those
ski | | edisi n tpsecessihcluduata lowlvencenirpionadf psapphntsiindiveted b efareyce dharantee96B.0The

tenporarily prevent fluid flow fromthe ipterior to the exterior, of a sand

control 2 Werianiud inigmmgd Brouhgersioatonh £ i B Beneatond it tiodiinGuahg
treat ment praGesgoRiovktsorki98s Alkhe thueiknt Aid Abeird! chRitiiolfy bhdPedd » hiph@duct i on
fluids fromthe exterior to the interior thereof” wthout™ "departing fromthe

princi pl es ahtetahdimpa bsgmvolime ebaviedhe fradtere gradient bbformatiom Idnatdras mogetutng atehose
killed i h t ot Il e, fi - (B .depj ct | d
S o0 1 i B A B e B 6 Bl BEP°

20 Referring now to figure 11, prior to the point at which fractures 98 no longer propagate

into formation 14, the third phase of the treatment process begins. The treatment fluid used
during this phase may be any suitable fluid such as oil, water, an oil/water emulsion, gelled
water or gelled oil based fluid including a suitable solid agent such as gravel, sand or proppants.
In this phase of the treatment process, the solid agents travel into the newly created fractures to

25 prop the fractures open and create a path of high permeability back to wellbore 34. In addition,
the solid agents fill production interval 44 between sand control screen assembly 40 and casing
36 to form a gravel pack 96C therein which filters particulate matter out of production fluids
once production begins. Upon completion of the frac packing of production interval 44, the
valves associated with cross-over ports 90 are closed by conventional means.

30 Referring now to figure 12, following completion of the first frac packing operation,
service tool 78 is operably repositioned to frac pack formation 16. As illustrated by the break

between service tool 78 and sand control screen assembly 42, the service tool 78 may be several
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30 used in conjunction with the apparatus of the presenis jiiwesios on,

i ncl uding, but not limted to, a fluid-porous, particulate restricting
material such as a plurality of layers of a wire mesh thapcrRifohadhf Usi on
bonded or NYPPH¥WAY1t ogether to forma porous wire mesh scréeen designed to
al low 13 24feettd sbve@Dundéaddiect Gpibld df shldidobkobidt ¢ dsderhiblyidd. Oneyeticetoslv8dsigh
but prevent the flow of particulate materials of a predeterm ned size from

passi ng t herRositipRaslyh thregsphase reaimephprocssssimgiiardo that deserbadabpye maphegied an
enbodi nent of th ' \ | . LB Qi34 | frac
packi ng treat mn&%ﬁf%tﬁ%«% g%fales}gﬂgisgon F&%%ﬂg@?ﬂé\gﬁ%@ agag%%’d'%%m%{g&l

i ncl udi ng onfsoliadagents ispamped intosapdenintrbsaredn aus¢thbly 42 tosforig sB1@ plugP6Ds Fradfuae ent

to f ti 14. Ljikew se, sand . control .scr assenbl 2 inclyding one-wa
val ves 0, _1easgE A SHber B TOME IORIo0 1 4 Bo areng et S Ul AL 16
A service toflid &ftelstho S feh@aﬁﬁodméﬁgﬂ g:ﬁ%rmesovwi Kro§§~6w|}e@ BorRL92. /¥ thé l1mst4tad ed

by the break between service tool 7 sand control “screen assenblies 40,
servi ce t ool emt®dineent the frapreflig containg 4 lowesdnesatratianl of prappantsindiseted by 96Eindis ed

10 feet uphole.of sand,.control..screen .assenbly 40. To begin the compl etion
process, pro 6@?‘%“8@%%8?)% 8%W°ﬁcgja§%lggﬁﬁ?‘8 rq‘tg?rh(ﬁ{‘ Flﬂgiﬁ&}"gc 2y SFbéet a&&e

Packer 46 seghdiertbffoRBRion6An@ks HvTewlHE fe®Ring fdkeh, ke frabura NdidpAsdiae fotatienl S
the far end of 'production interval 44. Likew se, production interval 50

adj acento t o Fomspedi¢ated byeraciuressfl0at ed.  Packer 52 seal s the near end of

production interval n Kk 4 | far . 1S UG

i erval 50, " Adacianas R BB Bk ind ol BlonEShhuonTuPBiEiRly
Seal el enentthe G8atment Gl § dhakgddrtd eichude adifighepedaceiitfating oB golfdodgents.g Thess aalid

t hereby preventing fluid flowinto the annulus between work string 32.and

servi ce toolagems afgpsedstorprap frpsturescl0Qfa fornatien 16and t9ciorm a grave) Pagk JpF in
rovide a flyj ToYecaq¥ial] ' | | [ kg, o]

bt oduct i on bSO 56 LAReaRbil Coh@fshiot sflnly Sarlbadifille Thistl st

Cr 0SSs- ovser pipcatrgerf) Procesd cas be Rpeatedfor ahy montey oSformatining by a¢posiioning service taopened

and cl osed by, conventi ona ans. Referri now to figure 9, en the

treat ment op S&ﬂ‘l‘%‘ﬂg‘&“&‘ erfg@uﬁ%@lﬁaceli ?é{‘%)&g@étfc\f% éequggrggtt&ea.gmp&\rq@gcq "rlrgof the

per meabi | i tyg,ghatiiSark %ﬁ&@&dﬁ%ﬁe&%ﬁ Pﬂﬁh&:ﬁ&[ gaaapﬁglt, b6 B6B riisk Ye washed

containing proppants 96 at ate and in"alarge volune above the

fract ure gr agit eftandéortiobscréenransmblies 40,140 Adseen furfigutairte servmg tooE7 & oaytedised t hi n

the formati Otg w%léslh glﬁcghehSGaln chﬁ‘?o sc?rge arsgdpn‘ﬁn?igg 20, 42 and work string 32.

20 To wash out sand control screen assemblies 40, 42, liquid is delivered through service

tool 78 to mix with the solid agents forming sand plugs 96A, 96D. The mixture is allowed to

reverse out of work string 32 via the annulus between service tool 78 and work string 32 as

indicated by arrows 105. This process of circulating the solid agents to the surface and lowering

service tool 78 farther into work string 32 continues until substantially all the solid agents in
25 work string 32 have been removed.

As explained above, different compositions of treatment fluids are used in the above
described method during the different phases of the treatment process. Preferably, the first
treatment fluid has a higher concentration of solid agents than the second treatment fluid. The
first treatment fluid requires a higher concentration of solid agents as it is intended to place a

30 sand plug in the sand control screen assemblies. The second treatment fluid does not require
such solid agents as it is intended to fracture the formations. Additionally, the first treatment
fluid preferably has a lower density and lower viscosity than the second treatment fluid. The

lower density and lower viscosity in the first treatment fluid allow the solid agents to fall out of
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25 96. In addition, a frac pack also has the objective of preventing the
production of fines by packing production interval 44 V\f“(ﬁnﬁﬁ?%ants 96. In
the initial vg@ﬁjzﬂe‘mof the treatnment process of the present invention, the
interior of Hontrol screen assenblies 40 is filled wEHUSBOLHA ol ug
96A. This i Sthé@.ﬂh?‘é@ﬂlybﬂ‘hBH{mbf&nsiW&xﬂgx@Bﬁ visdobityEo fARYEHISN EtrSathiéht ABidaallows

relatively low viscosity oil or water based |iquid including 30 a high
concent r at i ofie8¢cond reaimaniaiiid toseftantivaly Seature therfanmationr proppants, that will

fall out of the L ' | t(g.f! gﬂg- A ug
96A i nproves the @%ﬁf‘ﬁ'@ga?ﬁ‘%%en%‘ﬁ{%ﬁ?%@y Qv{aéé‘ glg)#yngan ug}éﬁgsrog? ageél rﬁgtg%l tB(L’
assenbly 40 seoomd gyutmentf fluid.d The ahird tretintitefhiid peops akie fractines and giaeeli packsothe Sand
control screen _assenbly 40. In addition, sand plug 96A prevents sand contr ol

14 24 JULY 2BRo8udfien anienslsasiroprdms sayapd pastrol sereg 4ssgmbifh| yherefors grbighsgi ng
the pressure ' . ' RS A 46 :

oper ati on. A%%%%ﬁ%??fs‘fl%&p%ggﬂéﬁ%% erredﬁlt a%ﬂgggrﬁ%nggugéé c@ﬁdgn ’pt)lgst'}m?he
near end of %eatdentdlmint mey haveradeweradensitytdng lekder aiscodityubdnrthe setond treatrhent|fdidoe
noted that thjis initial se of. the. treatnen roce nqt, be necessary
' ut il ent hSloPrAergn Rl BEpVisshp b e PR AR Rigate S afn e
fracture or §§3¢uRaklyH0RRed@Yy] ons. Referring now to figure 10, once sand
plug 96A is deposited’in sand control screen assenbly 40, the second phase

of the treat ment Asshoukidbenpyarerdtn thoseThidled indbe ark ithe dboue descriteed methodiatigws the

d ph f .the treatment ich.s the, f i
be any " appr bOf AR PSR teshr LT3 Lo lchd sthe iR Sl i SRRt et ™
enul si on, gehlkeslatiRlyEdloRtoghdr e Thigiid achRveseskidg sasd sdrtrol bdredh B@ibiies 40, 42

relatively high viscosity to enhance the fracturing process. This treatnent
fluid may or thasipclade onewiyicrdvesdlitiept ag&mt@esﬂnyhofa&mgagem tlagr inteaipr Orthgexesivant s
but will us I r @t ' .

Creatrent 110 @bl HRERIATH Rl S8l SR aRlbdu o Bgfiuna

i1l ustrased esnnolicheentasseinblied 40; 42 thditbyf theldistande betiteei satddnbiasRewisséhiblies
treatment |s process includes a |ow cgncentration of proppants indicated by

ref erence chid.detmaay berpduqede This sulupsdrdistancgisnd jthe SupHeily ohsesvightaok/§iallewt ool
78 d t : : ' ' : ' - t
50. R the. t Sl BBy GRErcSiv B BUAY e B o e ol SykbRBRIPUEDRAR °

and in a | arowentmnune above the fracture gradient of formation 14 and as no
returns are

Referring now to figure 17, therein is depicted an embodiment of the present invention
20 that is used during a gravel packing treatment. As illustrated, sand control screen assembly 40
having one-way valves 70 is positioned within casing 36 and is adjacent to formation 14.
Similarly, sand control screen assembly 42 having one-way valve 70 is positioned within casing
36 and is adjacent to formation 16. A wash pipe 104 extends through work string 32 traversing
cross-over assembly 106. Cross-over assembly 106 is positioned within work string 32 adjacent

25 to cross-over ports 90 that include valves therein as explained above.

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 sufficient
size from flowing therethrough. The exact design of the filter medium of sand control screen
assemblies 40, 42 is not critical to the present invention as long as it is suitably designed for the

30 characteristics of the formation fluids and the treatment fluids. One-way valves 70 of sand
control screen assemblies 40, 42 may be of any suitable type so long as they prevent fluid flow

from the interior to the exterior of sand control screens 40, 42.
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being taken, the treatnment fluid fractures formation 14,asyjiyéjogat ed by
reference character 98. 20 Referring nowto figure 11, prior to the point at
whi ch fractures 98 no | onger propagate into formation 14 L1,d phase
of the tredVA®¥4Process begins. The treatnent fluid used™¢ E]‘rg?%lgb{zhi s phase
may be any suit alfloebdginlitd goed packini tomplétoRrproces, Girbdustibe intervall 44 proxingss | ed
water or gelled oil based fluid including a suitable solid agent such_as

gravel , sandoBratiopdfgashpeoductioq interval Hhpredimsfe sepend foEnatinanko 3¢ iselated. Packer
sol i d agent s ' e .
Fractur os ondei e icht fod dndfita BEEANIE abd BEMH Afeck PP bR eifction,

| n addi ti on,intetvabd4s Slimilarhygpavker R2istdls the neverdiof produdtonvatbrvdls Oaad paker 54 acads
control scregen_ass | y .40, and casj 36 to,. form ravel pack 96C therein
Wh ch 1% ¢ ertd® BaR BLPhReROEr AL Taitiahn o YRl e e o bR eSemb g bR on
begi ns. Upo ﬂp&a@é&jir@iﬁﬂ%fé t0Tsarld\@nirb BereBR adseriiSly QD aR DEBHeH Wih drd¥b-BVatRorté 9. t he
val ves associated with cross-over ports 90 are closed by conventional neans.

30 Referring nowReferfingtorfiguiel 8, wben thoireaimensiopérationis agravelmack,ithexbjdctivgis to
packi ng operatio ervice. t9ol 78 . S.oper reposi,tigned to fra ck
Por ot pon i8Ry and Sy ffprofbung b 4 bioleEh 8 R sesth bR A S
control scresg cﬁ%&:\biﬁm dvel! DEhdhichied € thistedult/RuiR g i steke thloughldand bondol- Y
2006 WO 03/064811 PCT[ US03101742 feet to several hundred feet uphole of sand

control scr eﬂéweagqsmb{ywomdic@@é by gwews £Q8, ansravels threughywashpipml4, asgndicated

t hr ee- phase LM to that described above may begin.
Referring nowa?%%gﬁgé’rfgf%%ﬁ?%@a%ﬁéi scosity treatnment fluid with a high
concentration of Merkisfecificllysa treatrentflaid, inrthie cssendlidsiuirg cogainimg gravelsidatd y 42
to form sand pl ugé%D. Fracture, 5 treatnment fluid is then pu({}i[‘)led t.hr ough

servi ce t ool Pupgped dewpkale inswerk sfriner32qsindiqaied btfaropsdd frapdintoprofughiariplerval t he
near end of pf AHURLL 80k B RINA1 06 s HeReali 5 5848 1180 s the Auid! shurky Containing

illustrated ment t acture contains a | ow concentrati on” of
proppaniss i rgtavehl Eirdvgls9Gihe fahend dftpeoducthmtinterval 44, griveld 1D diopgoutelf thesliagand a

high flow rate and_in | ar ge, vol une aboye he fracture . gradjent of
formation 1@%&11&&01%)0%;1@?%99%154, hisgses n orieasan wehwmee@tﬁlag#ﬁﬂ:agdr%t ure
formation 10,46 dReh BgemBlyRsh Binihp & 109 Wa185dmhd6r thOWkLi& lui@itRe 15,

el
toward the ena of the fract'ure oper g‘t%i or{a‘ the conposition of the treatnent
fluid is chahgedmeapleakoffide farmmtighd#, the mreamdenof the cefries Aluiddpassye treughBaed e
sol1d A0Cn! SrBlACHES SucbRbl ARurbh AL St v 76, ob ciThtda Y alidw? 10s. 'The' A" 2
gravel pack
20 flowing back through sand control screen assembly 40, as explained above, follows the paths

indicated by arrows 110 back to the surface.

After the gravel packing operation of production interval 44 is complete, cross-over
assembly 106 and wash pipe 104 may be moved uphole such that other production intervals may
be gravel packed, such as production interval 50, as best seen in figure 19. As the distance

25 between formation 14 and formation 16 may be hundreds or even thousands of feet and as there
may be any number of production intervals that require gravel packing, there may be a
considerable amount of time between the gravel packing of production interval 44 and eventual
production from formation 14, It has been found that in conventional completions, considerable
fluid loss may occur from the interior of sand control screen assembly 40 through gravel pack

30 112A and into formation 14. This fluid loss is not only costly but may also damage gravel pack
112A, formation 14 or both. Using the sand control screen assemblies of the present invention,
however, prevents such fluid loss using a seal member, in this case, one-way valves 70,

positioned within sand control screen assembly 40. Accordingly, one-way valves 70 not only
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production interval 5 0 between sand control screen asse%g)#léﬂzlé nd casing
32. This three-phase is treatnent process can be repeate r Pu@ nunber of
formati ons ftioning service tool 78 sequentially relative to
each of the %ésﬁr]g |%ns requiring treatment. Once all of thgwﬁ%’s%ﬁons are
treated and savd thé edpendee@ioeitedovit A RS bub alss protecpirgs padidl 1 28GR Fmhticie14
washed out of sand control_ screen assenblies 40, 42. As seen in figure 16,
servi ce t ool fromsthegampge ¢auged byfhidiesh out the sand control screen assenblies

40, 42 and work | T q . ﬁq‘;ﬁ' s 40,
42, liquidis de?éle\?/éere t’ét rougohﬁgéfo\??sggpbtagégpgc osgn{cgél\?\n{ntﬁ t?g SO ﬂfﬁ'
agent s f or mi Washgdped 08 isngs dipdsed3Ghin sBhécaniret sereen assemblyd@eW aslppipe Hidexeadsout

of work stri 2 via the annul bet ween service t.ool, 78 and,work. string 32
as i ndifcat SEFOBEE SPPBALET Serembh, 108 sPh BECtenEy Aind page e it gUath nd SPRHL 3ER § 1 o
the surface RaehHlieys, iiRdicatsEhy eGvd P, anBirdyRlst thiRfugh Wash )Zﬂge K 08! dsiifdicated b

continues until substantially all the solid agents in work string 32
have been r cxmowsd20,Aer stuph to thesirfdlsove, different conpositions of treatnent

fluids are used i he, above ., describ t hod ri t.he different ases
b lthe trcat mont e SRELERRY ourdfRE povel 1 AR piRGed i< Mitueh o e SRS
hi gher concendicatd Biurivs322,lafd R8RbauctibintdVie 56 Fia 0rves-bved adsembly 106 adtrosthe

first treatment fluid requires a higher concentration of solid agents as it

i s intelded qver pAreda, a5 iBdcatedby graYs (24 A dheshind sluay compining graval Hdmwels foos .

T q . ) . o
ntended to 7k FR{ropedicfofafaya 20, dtiel P12 A6t B SRR b b ol
fluid pref erfatmhatiohas, fllingwles petforaiony amdystodwrtion intervab30 irgundsand ichsirat acreerd

treatnment fluid. The |ower density and _l.ower viscosity_in the first
treatment fagscanblies SforRBESHVE as!gﬁlr?& qYTalersamF obthe carier fd nhonliy BavEED

03/ 064811 P YN b oY - s caitb1 i r
Vi scosity oﬁ#ﬁpggg‘éﬁo %é’telg? mantr{dﬁ ﬁfla%k_,g%(?quv;gﬁldt agglgghggn%?%a%legt man'?&r?%i d
to ef f ecti vedssenihliac42itheough ené-oapwuslivesv0, ashndicdted iy drrosatld®.nThd fluid Aowingfbackabl y

has a hi gher_concentratiqn of soli ents than {he econd treatpent fluid.
The third trtB’QPglé?ﬁndchE'F Sﬁﬁﬂﬁbéss?fﬁglyﬁga%t%l’]é%’e‘éﬁ@v@r s sipdicated by

br oduct | on 1 o {3b Backts HRUAAAY O MGaONoBA cSifFIBRILraRRAE LR 106

Therefore, a higher concentration of solid agents is desirable in the third

treat ment f|mayhgaiaddirenositiahédupholedo gravel dackiadditiomed prodfictiondnteevplsh As explainedver

density and Jovetisihy SERP bdntrot 3Bert Eertiy 30 Drévesi@ A ost Bk the interior of sand

20 control screen assembly 42 to formation 16 during such subsequent operations.

As should be apparent to those skilled in the art, even though figures 8 - 20 present the
treatment of multiple intervals of a wellbore in a vertical orientation with packers at the top and
bottom of the production interval, these figures are intended to also represent wellbores that
have alternate directional orientations such as inclined wellbores and horizontal wellbores. In

25 the horizontal orientation, for example, packer 46 is at the heel of production interval 44 and
packer 48 is at the toe of production interval 44. Likewise, while multiple production intervals
have been described as being treated during a single trip, the methods described above are also
suitable for treating a single production interval traversed by a wellbore or may be accomplished
in multiple trips into a wellbore.

30 While this invention has been described with reference to illustrative embodiments, this
description is not intended to be construed in a limiting sense. Various modifications and

combinations of the illustrative embodiments as well as other embodiments of the invention,
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The | ower density and |ower viscosity in the third treabjyity 2dosti d al |l ow t he
solid agents to fall out of the slurry nore readily. 10 As shoul d be
apparent tq éﬁosz killed in the art, the above descri bedpgpigbpiak! ows the
use of a raf ?V%;?é sinple service tool 78 that allows for the treatnent of
mul tipl e forwilitbeapparédiad persons skifibdin thedryuminasferenogetthedescription. litds,dlndneforegd by
usi ng sand Qontééﬂ screen agﬁegplies 40, 42 that H%gbude one- val ves 70
that pr eventMeRdedithal freappended glamns FiePRAess ARy wich grodifipatiens qrepbpdiglentsyt  sangd
control screen assenblies 40,42. Accordingly, fewer tools are required

bet ween sand 15 control screen assenblies 40, 42, thereby the distance

bet ween sand control screen assenblies 40, 42 may be reduced. This reduced
di stance and the sinplicity of service tool 78 allow relatively narrow and
relatively closely spaced fornmations to be treated according to the present
invention. Referring nowto figure 17, therein is depicted an enbodi nent of
the present invention 20 that is used during a gravel packing treatnent. As
illustrated, sand control screen assenbly 40 having one-way valves 70 is
positioned within casing 36 and is adjacent to formation 14. Simlarly,
sand control screen assenbly 42 having one-way valve 70 is positioned within
casing 36 and is adjacent to formation 16. A wash pipe 104 extends through
work string 32 traversing cross-over assenbly 106. Cross-over assenbly 106
is positioned within work string 32 adjacent 25 to cross-over ports 90 that
i ncl ude val ves therein as expl ai ned above. Sand control screen assenblies
40, 42 each have a filter nedium associated therewwth that is designed to
allow fluid to flow theret hrough but prevent particulate matter of
sufficient size fromflow ng therethrough. The exact design of the filter
medi um of sand control screen assenblies 40, 42 is not critical to the
present invention as long as it is suitably designed for the 30
characteristics of the formation fluids and the treatnment fluids. One-way
val ves 70 of sand control screen assenblies 40, 42 maybe of any suitable
type so long as they prevent fluid flow fromthe interior to the exterior
of sand control screens 40, 42. 17 24 JULY 2006 WO 03/064811 PCTfUS03/ 01742
To begin the gravel packing conpletion process, production interval 44
proximate formation 14 and production interval 50 proximte second
formation 16 are isolated. Packer
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46 seats the near end of production interval 44 and packﬁ[ 13”%ﬁ§|8 the far
end of production interval 44. Simlarly, packer 52 sea SR ar end of
production interval 50 and packer 54 seals 5 the far end of production
interval 50. Initially, as illustrated, the cross-over assenbly 106 is

| ocated proximate to sand control screen assenbly 40 and aligned with
cross-over ports 90. Referring to figure 18, when the treatnent operation
is a gravel pack, the objective is to uniformy and conpletely fill
product i oMhatislaimed® bet ween sand control screen assenbly 40 and casing
36 with gravel. To help achieve this result, return fluid is taken through
sand control 10 screen assenbly 40, indicated by arrows 108, and travels

t hrough wash pApendliédtrobsréendisseatbdposhipnatile aitkinla pkBduction imtavalr n to t he
surface. More specifically, a treatnment fluid, in this case a fluid slurry
containinﬁmERQRAQ: 112 is punped downhole in work string 32, as indicated by
arrows 114, ané’bés@bibe%@iﬂggtp'hﬁﬁlit}rB?&;Se‘{ﬁlgs thtalYOvAfIGHTRW R¥REhrehenbl y 106, as
i ndi cated by arrows 116. the fluid slurry containing 15 gravel 112

travel s to t hea filigr mgdiun positioned @abdwithe extesiop af the basegripey ¢he filte? mgdips out  of
the slurr nd_, byil [ formation 14, filling . th erforations and
product i o%el‘%ﬁlf %‘WQ wﬁ% ﬂé?dofflj%\gmseée }clfou%hoarlntrarpé?veg%?%%aﬁtl%slaé%rﬁ‘B y 40 form ng
gravel pagérelbkaugh; ¥d | e sone of the carrier fluid in the slurry may |eak
off into formation 14, the remainder of the carrjer fluid passes through
sand control a#pedispesediithin s bass RipgHalroatrplsylvdflow shroegh the | ndi cat ed by
arrows 10 i | om ng back through sand control screen assenbly
40, as exg?egﬁ%ggfglgg\glseeﬁg?%l | ows the paths indicated by arrows | 10 back to
the surface. After the gravel packing operation of production interval 44 is

conpl et e, ,cross-over ssenbl 106 ,and h pj pe,104 naybe, noved,uphol e such
N PR e N o R e ol M B e o L e
interval &fmprses PpltaliBLefports, the Sldéve hhfing Adirétpsitlbs bt s Socdid p&itgaen f or mati on

14 and formation 16 maybe hundreds or even thousands of feet and as there
nmay be aniglatiyafreihe baseqipsd incthe dinstippsiden, shesports f theslegye e gpkalignedwithi ng, there

may be a [.der t. I : rayV j f
producti oﬂl(é;aﬁ?delrgsaqq%fio agér:gfﬂg’\}gﬁeu%};mpdra g@ﬁ@’? Feoél&&r(grtr%’f %%er‘r/gtq %?A%%%P It has
been f oundith kt&topeningosfithabasepide. conpl et i ons, considerable fluid | oss may
occur fromthe interior of sand control screen assenbly 40 through gravel
pack 30 1 12A and into formation 14. This fluid loss is not only costly but
may al so gamagen gy 8ontiAR Sdreenlassetibly hOBRd iR Blakft 2QheRAA the sielOQ the sand
control screen assenblies of the present invention, however, prevents such
f1 ui d | osaxialbi displacestdebetmeabthe firstpositionarskibe secomdpasitionval ves 70,

4, The sand control screen assembly as recited in claim 2 wherein the sleeve is

rotatably displaceable between the first position and the second position.

5. The sand control screen assembly as recited in claim 1 wherein the sleeve is
removable.
6. A sand control screen assembly positionable within a production interval of a

wellbore comprising:

a base pipe having a plurality of openings that allow fluid flow therethrough;
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positioned within sand control screen assenbly 40. Accorg%\g[%[}y oPne- nay
valves 70 not only 1Is 24 JULY 2006 WO 03/064811 PCTf USO 49 save the
expense associated with fluid loss but also protect gravel pack 112A and
formation 14 fromthe damage caused by fluid loss. Referring to figure 20,
the process of gravel packing production interval 50 is depicted. Wash pipe
104 is now di sposed within sand control screen assenbly 42. Wash pipe 104
extends 5 through cross-over assenbly 106 such that return fluid passing

t hr ough sand c@ﬁgerdne@m@eﬁn@.@e@@mﬂﬁt&ewsorioﬁth'e@a@eempwheaﬁhmmdm, and
travel s t o] i-nek cadt . , for returnto
t he surfag‘g&ﬁgﬁgwﬁﬁ‘g}ng S dﬁ‘?‘é‘@?ﬁ?"&?ﬂ?%@p&%ﬁ@ﬁ?g %ﬁaﬁ%e%lé%ped downhol e

t hr ough wdreketlebughngnB2, as indicated by arrows 122, and into production

interval 50 via,cross-oyer assenbly, 106 and cross- 10 over porfs 92, as

i ndi cated by a%trlmowﬁve@eia_ﬁ@ aﬁ%faéﬁdsw@r% R A IEPST BPBIQY2 | r ave s
to the fafea@rgle QhivOpRILAS NRIA oW £ Fhe Rfriof JS‘IQhQBz?s\é%ipeJt&?heCUx@b?ﬁ)r 8bfheOf the
slurry and builds up from formation 16, filling the perforations and

product i ohasepipsrandliis BO1agablata@llgwdtiid e from the exterior afskacbase pips taithef or i ng

gravel pa | 128 il.e some of the carrier fluid in the slurry may | eak
off into ng?”r?é ?@ﬁb%y:e,dl?%e remai nder of the carrier fluid passes through

sand control screen 15 assenblies 42 through one-way val ves 70, as indicated
by arrows_118. The fluid fl ow n% back . through sand control screen assenbly
42, as expl ai nBdlonphele treptyienbingthod eomprising thedlersfed by arrows 120 back to

the surface.  QRes AU oAk shdendBionbl COTRIS Foa AT RGYALraSSCTDL Y 106

may agai n be repositioned up e to gr Itional production
i nt er val swelisoretid sand edntrad lsoreen assambly ichrlihgezoise pipe daviega phsaagypbf y 42
prevents fluid Ié)%s hrom ne interi gﬁﬁ? of sa&? ?this)hc ntrol screen assenbly 42
to fornat PRERINES 2847 filigr medivm poptigerdabput spsxicrionplthe RaSe NSy d be apparent to

those skilled plvdnfigg Auid-flEV Gomt the idtiok tOME eteBor of 26k A8 S6ritFol kkiGen t I eat ment
of multiple intervals of a wellbore in a vertical orientation wth packers

at the topssebly Wtka deavetisppeedpyihifdeibase nip thateantrols Haidflgw gupeah the e

i nt ended . | | bores that have alternate directional
orientati %ﬁegﬂlggﬁ{hgg%%ﬁ[gp‘%’ﬁﬁ@ wel | bores and horizontal wellbores. In 25 the
hori zont al oripmpgihg @ reattnent fuidimd ethe ppadukeon htervad. at t he heel of production
interval 44 and packer 48 is at the toe of production interval 44.

Li kewi se, while multiple production intervals

8. The method as recited in claim 7 further comprising the step of allowing fluid
flow through the base pipe by axially shifting the sleeve from a first position to a second

position to align ports in the sleeve with the openings of the base pipe.

9. The method as recited in claim 7 further comprising the step of allowing fluid
flow through the base pipe by rotatably shifting the sleeve from a first position to a

second position to align ports in the sleeve with the openings of the base pipe.

10.  The method as recited in claim 7 further comprising the step of allowing fluid

flow through the base pipe by removing the sleeve.
11.  The method as recited in claim 7 wherein the step of pumping a treatment fluid

into the production interval further comprises pumping a fracture fluid into the

production interval and fracturing a formation.
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have been described as being treated during a single trlg t he net hods
descri bed above are also suitable for treating a single‘%FHﬁﬁH?fon i nterval
traversed by a well bore or may be acconplished in multiple trips into a
wel | bore. 30 Wiile this invention has been described with reference to
illustrative enbodinents, this description is not intended to be construed
inalimting sense. Various nodifications and conbinations of the
illustrative enbodi nents as well as other enbodi nents of the invention, 19
24 JULY 2026 Vﬂ@ﬁk@ﬁd&i&cm hldEﬁlﬁﬂOﬂWeAeZnWelstepbépmnphngeartteatm)enpﬁnidons skilled
in the art upo fer e descri tlon t.herefare,. intended
hat 't ho R astReten ATl BusEstRG: Blnnes s ek BED R E e i nent 5. 20
24 JULY ZE@auct}Ahaﬁtehal &ldadrietlpackinglthe prBdiSctiod it@WAI Ol screen assenbly
positionable within a production interval conprising: a base pipe having a
plurality of openings that allow fluid fIOM/therethrough a filter medium

posi tionegs abo’rltle l.tngt‘l?to§E gi'tf—?{ in% au‘her up %oﬂ Eh@%teb of L&TtintRd M

sel ectively allow ng ow t oug preventing particul ate fl ow
t her et hr opghignt dlndl fove fremzthe mterpma;ceﬂhemttehormﬂthmsahdsmtmlpereemasemlﬂynt rols fluid

flow through the 0 in s of e base pj . 2. The sand control screen
assenbly & er,ﬂgg}lqaélagf ing ?gtaﬁg?aé?‘ﬁntﬁ‘l‘gjesl eeve further conprises a

plurality of ports, the sleeve having a first position and a second position
relative to the base plpe inthe first position, the ports of the sleeve
are not al4.gned muthdd for fracturies fagpatidn traverspdibea Wﬁb@ore compthangte steps posi ti on,
t he portso,f the sleeve are aligned wth the openings of the base pipe. 3.
The sand control screen assenbly as recited in claim2 wherein the sleeve is
axi al Iy di spl aleealbige satd vétiol §dreenfasseniblypwithihitenwelltdrd proximegomd position. 4.

The Sand i, i sand chrivol sorcen asenbly Trhidiig  bass pipe heving & plarali o © ceve 1s
openings and a filter medium positioned about the exterior of the base pipe;
preventing fluid flow from the interior to the exterior of the sand control screen
assembly with at least one valve operably associated with the base pipe that controls fluid
flow through the openings of the base pipe;

pumping a fracture fluid into the formation; and fracturing the formation.

15.  The method as recited in claim 14 further comprising the step of continuing to
prevent fluid flow from the interior to the exterior of the sand control screen after

terminating the pumping of the fracture fluid.

16. A downhole treatment method comprising the steps of: locating a sand control
screen assembly within a production interval of a wellbore;

after the locating step, filling the interior of the sand control screen assembly with
a sand plug; and

treating the production interval.
17.  The method as recited in claim 16 wherein the step of treating the production

interval further comprises the steps of pumping a fracture fluid into a formation traversed

by the wellbore and fracturing the formation.
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rotatably displaceable between the first position and thg RGO POSI tioON.

5. The sand control screen assenbly as recited in claiml| wherein the sleeve
is renovable. 6. A sand control screen assenbly positionable within a
production interval of a wellbore conprising: a base pipe having a
plurality of openings that allow fluid flow therethrough; 21 24 JULY 2006

a filter nedium positioned about the exterior of the base pipe, the filter
medium selectively allowing fluid flow therethrough and preventing

particul at® f| B4 mEEpdeniceitRghn ciim lﬁt""hle@&s‘theé‘ﬁéoﬁﬁﬁkﬁét'@f‘pi@ i1 9fthgsoci at ed
with the opanbnes sQbed &g?@zgvimmnd f,igg cBihprideS ARlst g@gyﬁ?%g%ﬁagew fluid

flow fromthe interior base p to the exterl ase pipe
and i s acfromtthdingriootoeth extefidonifdhe dapdcdntmilsdréen asserehly.or of the base pipe to
the interior of the base pipe. 7. A downhole treatnment nethod conprising

the steps of. locating a sand control screen assenbly within a production

interval of a Th&hbREd & retif! i6 @36 46 Whefin e kRE B BeARBIhe/prodedtivdli Ng a base
pi pe havigg a plurality of openings and a filter nmedium positioned about an

exterior feryaldurthes eompprises therstaped pimpinglagrayet pasting e infrethe praduetin to the
exterior ﬂlf‘e&fn%ﬁigﬁg‘%@?@%{@hﬁ?’ﬁ?@gﬁ?"o@vﬁ?‘ﬁ@' y wth a sleeve disposed within

the base pipe t rough the openings of the base
pi pe; and punping a treatnent fluid into the production interval. 8. The

met hod as_recited i | aim 7 further conprisin .step. of. allowng fluid
o thr odbh t hiF abed piiseteyn Saith yHemm F agP ohbliogdeateriognt G911t
posi tion tfAdRomesden &@&hﬁlg%thtaosa Fmg fiek asomﬁ}iswﬁurﬁbiﬂgwrw th the
openi ngs of the base pipe. 9. The nethod as recited in claim?7 further
conpr i si nieatinentduihcantaining St sefid agantd inte thevinteriproefdhe sand cpaisd spepe by
rotatably_shifti he. m i |t nd position to
i an- por PO REwbAELORE SKF ot CRITE o ArihchEF nkor AP oRBERT P e 1 20, 0
as recit estepsofpumpinga seeorndneatneadnfluidintog fofeatish elavakedtyl thewvelibdre,ui d

pumping a third treatment fluid containing second solid agents into the production

interval, and terminating the pumping of the third treatment fluid when the production

interval is packed with the second solid agents.

21.  The method as recited in claim 20 wherein the step of pumping a second
treatment fluid further comprises pumping a second treatment fluid comprising third solid

agents.

22.  The method as recited in claim 21 wherein the concentration of the third solid
agents in the second treatment fluid is lower than the concentration of first solid agents in

the first treatment fluid.
23. The method as recited in claim 21 wherein the concentration of the third solid
agents in the second treatment fluid is lower than the concentration of second solid agents

in the third treatment fluid.

24.  The method as recited in claim 20 further comprising the step of preventing fluid

flow from the interior to the exterior of the sand control screen assembly with at least one
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flow through the base pipe by renoving the sleeve. 11. Thepist ﬁ as recited
in claim7 wherein the step of punping a treatnent fluid |nto t

production interval further conprises punping a fracture fluid into the
production interval and fracturing a formation. 22 24 JULY 2006 12. The
method as recited in claim7 wherein the step of punping a treatnent fluid
into the production interval further conprises punping a gravel packing
fluid into the production interval and gravel packing the production

i nt erval . Valge opeigblasserdyfed with @ seipg of t&t sanfheontrql seteert asseiply itdt ng t he st ep
of conti n%mlstfgnd%@,\{%tl ﬁé‘n%ffsbpﬁ’{efbﬁé%rﬁlﬁé‘e interior to the exterior of

the sand control screen a after term nating the punping of the
t r eat ment quid 14 A nethod for fracturing a formation traversed by a

Wt hin EhaSner T Enad & RN el 2D §iifet PSRN S8R L Bveme RS ™

assenbl y ﬂ6ﬁ|ﬁtdﬂl tmg nﬁeﬂitﬂrf‘t@tlfé'eﬂﬁirfﬂawtﬂélszﬂadeh’t’i@sbﬂeVn semplpefitigsaprnd a filter
medi um posi tioned about the exterior of the base pipe; preventlng fluid flow

from the Mmemberaperably aspeeiatsd with a bassineref thexsard eesirol streencassaspbly thasenbl y wi t h
at |east one. Ksaﬂu\{g R,qﬁr%%ﬁf%&%ﬁ%gb?{hg t?t"ne the base pipe that controls
Ings of th

flurd flow throu the 0 ase pipe; punping a fracture fluid
into the fornatlon and fracturing the formation. 15. The nethod as recited

inclaim er.c risin he st of conti nui 0 revent fluid flow
from the. Zot er 1B Mo AEreiedficbim 3B YR TSR dREHY cbfhesrul rearTeet

t er m nat i AgidtiNRigRs+HTRAnEe Onfscésh? of e Frit tRatkleHi Aluid16. A downhol e treat ment

met hod conpr|5|ng the steps o | ocating a sand control screen assenbly

within a productlon interval of a wellbore; after the |ocating step, filling

the interppr ofythe E@QsdreS‘Pé?itlh% aith e‘ﬁ?t’%@ Jsitd ot bhe Becii ’IP'ea ‘ﬁg and
? e pro u P st hoa & tE

treating ctron |nter S recl a|n116
wher ei n t flgids$ kighafthdnrtavisagitly hEthp Itlﬂdilt@éatrﬁéht fluid.

28. A method for treating a formation traversed by a wellbore comprising the steps
of:

positioning a sand control screen assembly into a work string and locating the
sand control screen assembly within a production interval of the wellbore proximate the
formation;

pumping a first treatment fluid containing first solid agents through the work
string into the interior of the sand control screen assembly;

pumping a second treatment fluid through the work string into the formation;
pumping a third treatment fluid containing second solid agents into the production
interval; and

terminating the pumping of the third treatment fluid.
29.  The method as recited in claims 25 wherein the step of pumping a second

treatment fluid further comprises pumping a second treatment fluid comprising third solid

agents.
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interval further conprises the steps of punping a fract u? ‘{%qu nto a
formation traversed by the wellbore and fracturing the fornatron. 23 24JULY
2006 18. The nethod as recited in claim 16 wherein the step of filling the
interior of the sand control screen assenbly with a sand plug conprises the
step of preventing fluid flow fromthe interior to the exterior of the sand
control screen assenbly. 19. The nethod as recited in claim16 wherein the
step of treating the production interval further conprises the step of
punping a gravel packing fluid into the production interval and gravel
packing t pr : : C Gl alm 16
Rhorein e ot ot Bt RLRER ctaids oHakei e ik ARG ARE WhaBeE

assenbl y i thh se::osditrelatmlemgﬂlfldlrstlbwer thamthe iceresntpativpiof §irsh sblid agentstim thet ment f | ui d
contai nin flrst S tjhug agents into the interior of the sand control screen
assenbl y AF4UGHEFR ¢ he step of treating the production interval further
conprises the steps of punping a second treatnment fluid into a formation
traversed by the well bore, g athird treatnment fluid containing
second soBid a@hmmsthpdna%rep lpggandﬁwdwrem ﬂl@@f)wntratmobftﬂ@lrdﬂwétagﬂgs t he

punpi ng of th h r roducti o i s packed
with the éne{l:log%f%né frg%ﬁlggtzﬂn > lﬁ&’erql?%lt\ﬁh% If%e%?aéfénrogg?cf) eq® |hﬁf 6?8 wherein
the step ﬂﬁrdrlwﬁmem]ﬂaldsecond treatment fluid further conpri ses punpi ng a
second treatnent fluid conprising third solid agents. 22. The nethod as
recited in claim21 wherein the concentration of the third solid agents in
t he secondstre gt r‘?s‘?ﬁhfﬁ i i solid
agents i n§2t he%ﬁgﬁh O{i lfléejgg lrtr%(fllp de\ﬁﬁgg f%rE%p h(e)g{egtgw{eégia{tg% f{u?]d: claim 21
wherein t lﬂermmmtinumamrdn tlm‘emetmr phithe darsigiontio]l saxpemtsseinhlytwith atdeashehet r eat nent
fluid is | n the c ntratlonﬁ_‘ egond olldaenﬁﬁ |ntheth|rd
treat ment ¥ V'ﬁf’%er Xlass‘ﬁ‘{%te c?obaa%P‘P% Lea r‘foﬂﬁr SEieshapEmplydhat conpri si ng

the step gbntEMEA FoWthiolbl dpenflﬂg@Wfﬁk(bﬁ%et}hﬁb interior to the exterior of the
sand control screen assenbly with at |east one 24

33.  The method as recited in claim 28 further comprising the step of preventing fluid

flow from the interior to the exterior of the sand control screen assembly with a seal

member operably associated with a base pipe of the sand control screen assembly that

controls fluid flow through openings of the base pine.

34.  The method as recited in claim 28 wherein the viscosity of the second treatment

fluid is higher than the viscosity of the first treatment fluid.

35.  The method as recited in claim 28 wherein the viscosity of the second treatment

fluid is higher than the viscosity of the third treatment fluid.

36. A single trip method for treating multiple formations traversed by a wellbore
comprising the steps of:

respectively positioning at least two sand control screen assemblies within
production intervals of the wellbore proximate the formations;

preventing fluid flow from the interior to the exterior of the sand control screen

assemblies;
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24 JULY 2006 valve operably associated with a base pipe_of the sand control
screen assenmbly that controls fluid flow through openi nd$J¥Y 34é base pi pe.
25. The nmethod as recited in claim20 further conprising the step of
preventing fluid flowfromthe interior to the exterior of the sand control
screen assenbly with a seal nenber operably associated with a base pine of
the sand control screen assenbly that controls fluid flow through openings
of the base pine. 26. The nmethod as recited in claim 20 wherein the
viscosity of t bgerahdy positidnireg seevice tobl nelativé ®© duiegfi e saidicontiobsoréencosi ty of the
first treatne ('ﬁ fluid. 27. The nethod as recited in claim?20 wherein the

Vi scosityaﬁfm @ second treatnent fluid is hi gher than the viscosity of the
third treat menpurhpibg 8 tresthentfluTe thro6ph tBE sdrvie@tooNBitPordes i produdiioaver sed by a
wel | bore conprising the steps o f . positioning a sand control screen
assenbl y iferyalg work stri ng and |locating the sand control screen assenbly
within a produgtl 1 - of e proximte the formation;

punpi ng a fi rs%%@g%éﬁﬁpﬁﬁkw%éh%%%%ﬁggﬁhﬁg{f| rst solid agents through the
wor k string i opevaliipositivingng the s@vice ool sdative coatotier os€ oetha sasizentodly; punpi ng
a second treatnent fluid through the work string into the formation;

punpi ng a TR ATSEMBlisEment f1uid contai ni ng second solid agents into the
production i nh@fMiak theardmid@f MuiAahiongh thBSerPitBRIIN tht®@hndtha dnBbf et r €at nent
fluid. 29. The nethod as recited in clainms 25 wherein the step of punping a
second t PedteHontintervglsyadur t her conpri ses punping a second treatnent fluid
conprising thi | i Y; 2006 30. The nethod as recited
in claim29 mgeggﬁgﬁééitge@gﬁgfengtﬂrxegt??aéﬁer%ﬂui Nird solid agents in the second
treatment fluid is lower than the concentration of first solid agents in the
first tre%%rrent fluid

The method as recited in claim 36 wherein the step of preventing fluid flow from
the interior to the exterior of the sand control screen assemblies further comprises
preventing fluid flow from the interior to the exterior of the sand control screen
assemblies with a plurality of one-way valves disposed within the sand control screen

assemblies.

38.  The method as recited in claim 37 further comprising the step of allowing fluid
flow from the exterior to the interior of the sand control screen assemblies through the

one-way valves.

39.  The method as recited in claim 38 wherein the step of preventing fluid flow from
the interior to the exterior of the sand control screen assemblies further comprises
preventing fluid flow from the interior to the exterior of the sand control screen

assemblies with sleeves disposed within the sand control screen assemblies.
40.  The method as recited in claim 39 further comprising the step of allowing fluid

flow through the sand control screen assemblies by axially shifting the sleeves from first

positions to second positions.
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31. The method as recited in claim29 wherein the conceny giiywpepf third
solid agents in the second treatnent fluid is |ower than the concentration
of second solid agents in the third treatnment fluid. 32. The nmethod as
recited in claim28 further conprising the step of preventing fluid flow
fromthe interior to the exterior of the sand control screen assenbly with
at | east one valve operably associated with a base pipe of the sand control
screen assenbly that controls fluid flow through openings of the base pipe.
33. The nethod as recited in claim28 further conprising the step of

preventing) f | urgk méthdad feiedtil1aiM B9 FirtHer EnpridingShe Stk OF alﬂfw1ﬁé1ﬁu1§and control
screen assenbly wth a seal nenber operably associated wth a base pi pe of

the sand Oowthrohgtstbe eand cantelrsgteyn adsembliesdiytretatablyfshifting thesleevdsfomgh openi ngs
of the baﬁm B ne g4e Th it ond as recited in claim28 wherein the

Vi scosity GF POIENS c%ﬁap é{ﬁﬁnt fluid is higher than the viscosity of the
first treatnent fluid, 35. The nethod as recited in claim28 wherein the
viscosity of the second treatment fluid is higher than the viscosity of the

third tredtnmenthgmetned asygcited iajcloyn 89 durthsr ﬁ%{lm&wgt@? step ghaliavgngdlvidi pi e
formati Onﬁomﬁxﬁgelﬁﬁe' sdt¥ Bnité dskiéeﬁ §sse1991'?3§ bz%rﬂawh ﬁle% gP&. Of -, respectively

posi tioning at ast two sand control scréen assénblies vmthln producti on
intervals of the wellbore proximte the formatlons preventlng fluid flow

fromthe i ter or t he exteri nd co trol scree senblies; 26
24 JULY 2 [ ipbiBod 7Rl sPim 36 vindfRiT B8 Sef S B uPE B o B RBRT { e
sand cont ﬂ@lmtsﬁdr&@me e&&?@ﬁbfﬂh@%andwéﬂﬁél%re@n hdsemblidTurthdr ébMpfisesough t he
service tool into one of the production intervals; term nating the punping

the treat PigHenting fliu floyy Epmuhg inisisr tq thaexgriond thesapd centradsereens at i ve to
anot her Og'sgerglgllets rmthsaaﬂgraf’ify‘k}frp(mgs d?sfbf)&ﬂ i S HERAIEntrol screen assemblies.

44.  The method as recited in claim 43 further comprising the step of allowing fluid
flow between the interior and the exterior of the sand control screen assemblies by

mechanically removing the plugs.

45. The method as recited in claim 43 further comprising the step of allowing fluid
flow between the interior and the exterior of the sand control screen assemblies by

chemically removing the plugs.

46.  The method as recited in claim 36 wherein the steps of pumping a treatment fluid

further comprise pumping a fracture fluid and fracturing the respective formations.

47.  The method as recited in claim 36 wherein the steps of pumping a treatment fluid
further comprise pumping a gravel packing fluid and gravel packing the respective

production intervals.
48. The method as recited in claim 36 further comprising the step of continuing to

prevent fluid flow from the interior to the exterior of the sand control screen assemblies

after the steps of terminating the pumping of the treatment fluid.
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punping the treatment fluid through the service tool intg apetlagy one of the
production intervals; and termnating the punping the treatnent fluid. 37.
The nethod as recited in claim36 wherein the step of preventing fluid flow
from the interior to the exterior of the sand control screen assenblies
further conprises preventing fluid flow fromthe interior to the exterior
of the sand control screen assenblies with a plurality of one-way val ves
di sposed within the sand control screen assenblies. 38. The nethod as
recited in claim37 further conprising the step of allowing fluid flow from
the exterjg@r t/QSltnEE th}ghemoerfopﬁacwﬁl %‘ﬁﬂ%&@é&%ﬁ@bn%ﬁﬁ&ﬁﬂra@&%@d@ées through
the one-way val veés he nethod as recited in claim 38 wherein the step
of prevenwcllbg)rﬂqmmlsfdgdhﬂ $t¢mmf the interior to the exterior of the sand
control screen asse f a?tl Lf-rtt er, congraiwﬁes t(gr event i n lfI w& ow fromthe
interior to t HE PSRV 'grating Tirptend seeqnd inp Cpirdl sfrgeyass Eé‘??ﬁ’f‘ UGt h sl eeves
di sposed wellbdrdproRignasethe fie Bihd costfopamionssenbl i es. 40. The nethod as
recited in claim39 further conprising the step of aIIovvlqréJ fluid flow

Ij

t hrough the saneveating fwid flopy em thesigtenpr fodke Werwméme)ﬁa@dw oh#freeHe sl eeves
fromfirsy npa%%tl ons to second positions. 27 24 JULY 2006 41. The net hod
as reC|te in cl’aim39 further conprising the step of allowing fluid flow

t hrough t he sapdrablyrfosivionmgreervicsed milhtivego ithe first sahdbodntrod birédn ng t he sl eeves
from firs sitions to second positions. 42. The nethod as recited in
claim 39 ?Sﬁer‘"ﬁﬁ%r conprising the step of allowing fluid flow through the

sand control sfunfiii) AFs@re!flufBinkythé BFR Ydriatié® fFdcRRY 8% firdJormafign et hod as
recited in claim36 wherein the ste 8 of preventing fluid flow from the

interior &eemnﬁelgéhwtmmgefthﬂﬂ@ctsl idont rol screen assenblies further
conpri ses ‘é‘n%l sftloHngtﬁé QWidd tﬁg‘rﬁzﬁﬁ ét’&ttf?{ éeglc})r%é é%lnﬁ Q@ntgﬁts@réé or of the

sand cont roI ree asse 'tTes wt urali plugs sposed W thin
t he sand assmtrlgl screen assenblies. 44. The nethod as recited in claim43
further co r|S|n e step of all ui d
P pump gt e fractugz f? id ?ntot e sec %nd formatlon to fracture the second
formation;

and terminating the pumping of the fracture fluid.

50.  The method as recited in claim 49 wherein the step for preventing fluid flow from
the interior to the exterior of the sand control screen assemblies further comprises
preventing fluid flow from the interior to the exterior of the sand control screen
assemblies with a plurality of one-way valves disposed within the sand control screen

assemblies.

51.  The method as recited in claim 49 further comprising the step of continuing to
prevent fluid flow from the interior to the exterior of the sand control screen assemblies

after the steps of terminating the pumping of the fracture fluid.
52. A single trip downhole treatment method comprising the steps of:

respectively locating first and second sand control screen assemblies within first

and second production intervals of a wellbore proximate first and second formations;
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flow between the interior and the exterior of the sand c reen
assenblies by nechanically renoving the plugs. 45. The %Q%L?dmgg recited in
claima43 further conprising the step of allowing fluid flow between the
interior and the exterior of the sand control screen assenblies by
chemcally renoving the plugs. 46. The nethod as recited in claim36 wherein
the steps of punping a treatnent fluid further conprise punping a fracture
fluid and fracturing the respective formations., 47. The method as recited in
cl ai m 36 wher ePR§rahEPesitigpinest sepiithiralgelative todhs st sapd gppfrolsefeether conpri se
punpi ng aag&ﬁm9l packing fluid and gravel packing the respective production
intervals. 48. The nethod as recited in claim36 further conprising the step
of conti nui ng filking phegnterior ¢flthe first sand/comteniserhen dspanably withtasandhplugxt eri or of

t he sand roqtr%%1§preenCISs%lel&es after the steps of termnating the

punpi ng of 48 He WL RIANCUPR fitevalog o4 JULY 2006 49. A single trip net hod

for fracturi ngoferdbdy paitibnERaROSkriios 501 tetifive td thY edcofd sdid cantry¥eklcbor e
conprising the steps of: respectively locating first and second sand contr ol
screen as86pPlyes within the wellbore proximte the first and second

formati ons: pr eypiiefhelibHdnd Lthd §89g]g§‘§‘%‘ WAL dsQim éy“ﬁth?he%h&i,iu [ of the

sand control scre assenbl 1 es; oper positioning a service tgod

rel ati ve amal trdaeing thesecomd pdodmotidir intereatr een  assenbly; punping a fracture
fluid into the first formation to fracture the first formation; termnating
the punping of the fracture fluid; operably positioning the service tool

rel ative 59 thehsRembdasbitedtnRlain |52 $heReNsteRoT @leiting th® P hitDsektRl fracture
fluid into the second formation to fracture the second faormation; and

t er mi nat i Pgdudiionpatagyplsduidier coraprisedbe siers of punging a fracture fluid into the first
and second formations to fracture the first and second formations.

54.  The method as recited in claim 52 further comprising the step of preventing fluid

flow from the interior to the exterior of the sand control screen assemblies.

55.  The method as recited in claim 52 wherein steps of treating the first and second
production intervals further comprise pumping a gravel packing fluid into the first and

second production intervals to gravel pack the first and second production intervals.

56.  The method as recited in claim 52 wherein the steps of filling the interior of the
sand control screen assemblies with the sand plug further comprise pumping a first
treatment fluid containing first solid agents into the interior of the sand control screen
assemblies and wherein the steps of treating the production intervals further comprise
pumping a second treatment into the formations and pumping a third treatment fluid

containing second solid agents into the production intervals.
57.  The method as recited in claim 56 wherein the steps of pumping a second

treatment fluid further comprise pumping a second treatment fluid comprising third solid

agents.
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50. The nethod as recited in claim49 wherein the step f?r{lpreventing fluid
flow from the interior to the exterior of the sand cont fbfVlct%en
assenblies further conprises preventing fluid flowfromthe interior to the
exterior of the sand control screen assenblies with a plurality of one-way
val ves di sposed within the sand control screen assenblies. 51. The nethod
as recited in claim49 further conprising the step of continuing to prevent
fluid flow fromthe interior to the exterior of the sand control screen
assenbl i e§8. af Ty methed s8¢ epsediih ctadmn 517 rwdtereigthe leengeumgiongpfolie thire sélidact ur e
fluid. 52. A single trip dowhole treatnent nmethod.co I Si t he steps of
Feapect v B O s eaiert AGiod iR R M Dt B sol ebsth Fos wi ¢ hi n
first angheIpaanRdnibnOdWwati on intervals of a well bore proximate first and
second formations; 29 24 JULY 2006 operably positioning a service tool
relative to the first sand control screen assenbly; filling the interior of
the first 5§.@”dTﬁe°B{eﬁ18é adfeLit n%&?rﬁ%?'véﬁe)’@iﬁ{ﬁ %o:?c%ﬂﬁ’atpdn%fhh thﬁ&?&lid‘g the Tirst
production’interval; operalb y positioning REOService Tool rerative to the
second sangendnthe®ecawdrteatmend dam@iblower thah ther@nédneratiod eff secondablid bgensecond
sand control scgreen ass?lnbl y with the sand plug; and treating the second
product i of! e thirdegatmesg fluihe net hod as recited in claim52 wherein steps of
treating the first and second production intervals further conprise the
steps of punping a fracture fluid into the first and second formations to
fracture the fThsmethndasrseitaddnictinmadodiferther cauprisingtherstep ofipryentwgifluald i n cl ai m
52 furtheg c rjsi.ng.the. step of eventing fluid 1] f.romthe interior
Lo the oxlarir F idrdS o Sk of e Sl P e cetfef ratm B a0 s
recited iRalod aperabhyassbaited withtadiase sipe 6ff th@tdndGohthet stictrd hssafiblly siggond
production interval s further conprise punping a gravel packing fluid into
the firstcan@ls ud Hay throygheraniigs phthebgssitpet o gravel pack the first and
second production intervals. 56. The nethod as recited in claim52 wherein
the steps of filling the interior of the

61.  The method as recited in claim 56 further comprising the step of preventing fluid

flow from the interior to the exterior of the sand control screen assembly with a seal
member operably associated with a base pipe of the sand control screen assembly that

controls fluid flow through openings of the base pipe.

62.  The method as recited in claim 56 wherein the viscosity of the second treatment

fluid is higher than the viscosity of the first treatment fluid.

63.  The method as recited in claim 56 wherein the viscosity of the second treatment

fluid is higher than the viscosity of the third treatment fluid.

64. A single trip downhole treatment method comprising the steps of:
respectively locating the first and second sand control screen assemblies within
first and second production intervals of a wellbore proximate first and second formations;
operably positioning a service tool relative the first sand control screen assembly;
pumping a first treatment fluid containing first solid agents through the service

tool into the interior of the first sand control screen assembly to place a sand plug therein;
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sand control screen assenblies with the sand plug furthe“ﬁﬁﬁ"h e purrpl ng a
first treatnment fluid containing first solid agents int erior

the sand control screen assenblies and wherein the steps of treating the
production intervals further conprise punping a second treatnent into the
formations and punping a third treatnent fluid containing second solid
agents into the production intervals. 57. The nmethod as recited in claim 56
wherein the steps of punping a second treatnent fluid further conprise
punpi ng a secdinpirgehtaserd treatmen fuishibraugh thy serviidedoaldntodhe fesefarmatiqn 24 JULY
2006 58.; fed in claim57 wherein the concentration of the
third soli E%glgiﬁ'?gg?t? agggecond treatnent fluid is |Iower than the
concentrati on minfing sthird atedttneng Buid<ontainirtgvecdnidrsslid bgenatin®@ithe fitsui d. 59. The
met hod as rﬁmted in clai 7 wWherein, the co ceRtratmTi L the third solid
agent's i nPORHIOB ieryaktp @aEk,BR Y PLAdyCY A NGRAE Wi frodsghd agfsat i on of
second solid %ﬁxﬂhaﬁm 'tHef)ﬁ}ﬁplhﬁ‘bfﬂe‘iﬂlﬁﬁéﬁﬁﬁ@nthhw‘ erffly pddifo fhed as recited
in claimb56 further conprising the step of preven]{')l ng P | ui d | ow fromthe

i nterior sevigcteokbelative torthefecondsand wdntoad sereer! assamldgn assenbly with at | east
one valve ope f ontr. screen
assenbl y t hat P U%C)Pn%{% ?0%9[5 It[%gltﬁ{jﬁf1 %&lgt ﬁhtougn% t@f)(gf?h ag%rg? tl}rﬁeg%ﬁaes%ewlf?epe 61.
The et howobiata the intetbr iofthelsadand Sénd contrblescree® memblyrtg pldoe thetseqd pitig pr event i ng
fluid flow fromthe |nter|or to the exterior of the sand control screen
assenbl y (REteHL guwping 2 fifdhire mesgfléi&hspua%@eéwaw@aownttﬁ the s55endl TorpAtiops ¢ he

sand Conttroq‘racﬁ;?éﬁ%e&ﬁé?&m{aﬁo hat  controls fluid flow through openings of
the base pipe. 62. The nmethod ‘as recited in claimb56 wherein the viscosity

of the second pungangresikth tfelatmeht ﬂsldmogﬂaenngﬂommh sdll agests 8o the sofondhe fi r st
treatnment fl ui.d cited i 6 wher. |nthe vi scosity
of “the- o cRaitFPh utvalit Bagh P &8 pfogitsion nseftalwh HedRull RS gkette i v q
treatnent fl UIAdtéﬁxlnaﬁnFItw&aﬁlﬁgﬁtﬂ@mdweanﬁdnmﬁlaent met hod conprising the
steps of: respectively locating the first and second sand control screen

assenblies within
65. A downhole treatment method comprising the steps of:

locating a sand control screen assembly within a production interval of a
wellbore, the sand control screen assembly including a base pipe having a plurality of
openings and a filter medium positioned about an exterior of the base pipe;

preventing fluid flow from the interior to the exterior of the sand control screen
assembly with at least one valve operably associated with the base pipe that controls fluid
flow through the openings of the base pipe; and

pumping a treatment fluid into the production interval.

66.  The method as recited in claim 65 further comprising the step of allowing fluid
flow from the exterior of the base pipe to the interior of the base pipe through the at least

one valve.
67.  The method as recited in claim 65 wherein the step of pumping a treatment fluid

into the production interval further comprises pumping a fracture fluid into the

production interval and fracturing a formation.
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first and second production intervals of a wellbore pr OXH‘?}L‘%(JOM st and
second formations; operably positioning a service tool relative the first
sand control screen assenbly; punping a first treatnent fluid containing
first solid agents through the service tool into the interior of the first
sand control screen assenbly to place a sand plug therein; 31 24 JULY 2006
punpi ng a second treatnent fluid through the service tool into the first
formation to fracture the first fornation; punping a third treatnent fluid
cont ai ni n8-secbifometBed e rseitad:in theplaimyG3eviiarein the siapd PEMPHE 4 trRABAGMAI t 0 pack
the first j i 1 i . d ] hating the
punpi ng o Ei'? ﬁggﬁﬁ Psr} gdl%cpéggn\r{rgjﬁ%l%{tﬁﬁrfﬁ?ﬁggggggﬁ}ﬁ%g %Vi%gﬁ#ir%glgtql]}é&{nggervi ce tool
rel ati ve the ptdiactsmciotedvas ambigravel prekingsthe peductemantotwal. punping a fourth
treatment fluid containing third solid agents through the service tool into
the interior of the second sand control screen assenbly to place the sand

plug thegei n; TRURBh6Wasretitddtif clairf 85 fRtHer EdniprididgthOstep of mtiighytee tool into
the second formation to fracture the second formation; punping a sixth

t r eat ment pevet Juiddinvaframitbe mgaior fp e extarieryd thessapd centroh screacassrmblyr oduct i on
i nterval 5 0ar R Iﬁlahng h%ﬁ)%%ﬂ_‘épg%éam iﬂﬂLaer val with the fourth solid
and %I g T hé

agents; ermn punpi ng o e sixth treatnent fluid. 65. A
downhol e treatnent nethod conprising the steps of: locating a sand control

screen asierrblnx W thin a E%oduchi n ing eI‘Vﬁ| of wel | bore, the sand
control séfeen49¥BRYF {reatment ast _EJ‘P‘_éP“BH’:?E‘gﬁ PEMKFing a plurality of _
openi ngs and aofdink@saflBntd] ReShlabRABY WikHE p?dhu%ﬁ&?irn'té?&al%fat he base pi pe;
preventing fluid flfow fromthe interior to the exterior of the sand control

screen awskthond;y with at | east one val ve operably associated with the base

pi pe that controls .fl ui fleaw thr N eni n of the base pipe; and
punpi ng a t r et HERFE Flﬂ?lcﬂ olwnfrgmtt %8Ee?‘8a%’gﬁ ?gnerilor{tog?l%/ea apé ﬁ%l.tr(’?ﬁcée t hod as

recited iamsehisly With dealrdieber 0perably absogiatet evithtefasopipalol tisisagd ddnttod  f 1 ow from
the exterior of the base Pi pe to the interior of the base pipe through the
at | east S%558 agssmply that controls fluid flow through openings of the base pipe;

filling the interior of the sand control screen assembly with a sand plug; and

treating the production interval.

71.  The method as recited in claim 70 wherein the step of treating the production
interval further comprises the steps of pumping a fracture fluid into a formation traversed

by the wellbore and fracturing the formation.

72.  The method as recited in claim 70 wherein the step of treating the production
interval further comprises the step of pumping a gravel packing fluid into the production

interval and gravel packing the production interval.

73.  The method as recited in claim 70 wherein the step of filling the interior of the
sand control screen assembly with a sand plug further comprises pumping a first
treatment fluid containing first solid agents into the interior of the sand control screen
assembly and wherein the step of treating the production interval further comprises the
steps of pumping a second treatment fluid into a formation traversed by the wellbore,

pumping a third treatment fluid containing second solid agents into the production
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67. The nethod as recited in claim®65 wherein the step qu%&[%htﬂsg a
treatnent fluid into the production interval further conprises punping a
fracture fluid into the production interval and fracturing a formation. 32
24 JULY 2006 68. The nethod as recited in the claim®65 wherein the step of
punping a treatnment fluid into the production interval further conprises
punpi ng a gravel packing fluid into the production interval and gravel
packi ng the production interval, 69. The nmethod as recited in ¢laim®65

: . he . .
further dBiepfal-andfprmpatiag the pympigafithething tregsmeps fijd when theinmoducton f rom t he
interior hanER Ak WitH the Sedoh@sifigeOnt rol screen assenbly after

termnating the punping of the treatnent fluid. 70. A downhol e treatnent
nmet hod conprising the steps of: locating a sand control screen assenbly

within a production interval,.of, a | bore: preventi luid flow fromthe
N orior T Mt ds el bt 70 RhesR e BE FRugRene BB B rEN L con
menber opfé aitdrior EsHhe ekRiietofwhd $ind chRf s@redtassImBIY &/ithandalGRdmtied furthg€r een

assenbly that controls fluid flow through openings of the base pipe; filling
t he i nt er§oBiprise prekentiag flyid-low frgm the piesior fasthe gitegorphithe sand gorfrqdsergen and
treating i | i 1y claim70

wher ei n t%g&g@%gﬂg% { !te?%g%l ?%\%L%/ﬁ%erapbr%a ag{fia(e)dr’]rmtpg%e%\%% TB% B{F@%g%&conpri ses the
st eps of qonhpl serpen assemblyvtha cbhtwolsl fluidtfovathfaughrttiel apeningsawths bake pipe. t he

wel | bore and fracturing the formation. 72. The nethod as recited in claim70
wherein the step of treating the production interval further conprises the

step of PP NEhednd@hVRlred?RE ki BGint ToHereiitRe §theofredkiatihg A0id ldW #bmal and
gravel packing the production interval, 73. The nethod as recited in claim

70 wher ei the intesios teethe gktefipy ofj theysant eontrrl serpesy asegmbly evithgcpael reesmber durtherr een
bl ith . pl ' i i t t fluid
asse y n‘}é&'ﬁp?‘ﬁ"g?’%g%q‘.“g Jins| ﬁ tﬁ%ﬁ{t(l)lg ﬁﬁ%f&r? the RETHLIG tﬁeeéalélgﬁ t(r:o(%rr% r?%r[m n ul

cont ai ni agents i Interior of 't screen
assenbl y asanbiheitkiasleeieosiaydy adsodidteditvith thetbage pipe dndt isaml dontrer seeden f ur t her

conpri ses the teps o ing a second trea t fluid into a formati on
trgeerseoaswnql}‘lé‘a ngrg rfgllilgrﬁo Qhrought eopen&ngso tm%rl)ase pipe.

76.  The method as recited in claim 70 wherein the step of preventing fluid flow from
the interior to the exterior of the sand control screen assembly with a seal member further
comprise preventing fluid flow from the interior to the exterior of the sand control screen

assembly with removable plugs positioned within the openings of the base pipe.

77. A single trip method for treating multiple formations traversed by a wellbore
comprising the steps of:

respectively positioning sand control screen assemblies within production
intervals of the wellbore proximate the formations;

preventing fluid flow from the interior to the exterior of the sand control screen
assemblies;

operably positioning a service tool relative to one of the sand control screen
assemblies;

pumping a treatment fluid through the service tool into one of the production

intervals; and
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punping a third treatnment fluid containing second solid gepkSeégto the
production 33 24 JULY 2006 interval, and term nating the punping of the
third treatnment fluid when the production interval is packed with the
second solid agents. 74. The method as recited in claim70 wherein the step
of preventing fluid flowfrom the interior to the exterior of the sand
control screen assenbly with a sea] nenber further conprise preventing
fluid flow fromthe interior to the exterior of the sand control screen
assenbl y wi t h repeatiegthe siepeofenerablyopnsitioning thesssodeeioebandinumpinga base pi pe of

t he sand tre%ﬂ-ﬁ n'é?lgidst%{: SR 0?%%%émtbeql%g&&ol s fluid flow through the

openi ngs 0 ase plpe nethod as recited in claim70 wherein
the step of preventing fluid flow from the interior to the exterior of the
sand control reen assenhly.with a seal. nenber further _conprise preventing
rutd 1ot 1 r ReTHENRIRGRTSH it Hoih L7 BRAEH B 6 ot NEvTRaNEa T b roBer cen
assenbl y ik tdlerfor 8 $18 ¥RteABLSARE YanB TSR] 3Er8sh Abdnblled furllRS BorRpiaRs Of the sand
control screen assenbly that controls fluid flow through the openi ngs of

t he base ¢repsbly @epciating arseal masnbgs with eacheaf thesand aomirof ecregneasesmbliehe st ep of
preventing fluid flow from the interior to the exterior of the sand control
screen assenbly with a seal nenber further conprise preventing fluid flow
from the TNt erfhermdtiod dsgesitet @i tlaim Df whéreinghdslers ofgredntifg felovagemnbl y with
renovabl e plugs positioned wthin the openings of the base pipe. 77. A
singl e t rihpINEoR Githe sxtepiprefithe,sandgrrtrql seresrnaspemblics Surther GUIPREES by a wel | bor e
conpri si Nghet By a%E&Pﬁingfai Ieh & SRECAVY Gl eM%fh%eﬁ%h&‘g?rlﬁr%'i'ché&%ééﬁ{bléy een

assenblies wthin production intervals of wel | bore proximate the
formations; preventing fluid flow fromthe interior to the exterior of the

sand cont {0l ree ssenpl,i.es; . operably positioning.a service.tool
Celative 4% ontegrethoddsoiied i a7 wRrrslhe Sier ol ipYeRtne BRI T, ¢ eat ment
fluid thr@ggteridi® helkXiefi6r $fQR¢ sdnflconted) 8crédn dshe@ntilicd ButeHer 6mprises er val s; and 34

operably associating a sleeve with each of the sand control screen assemblies.

81.  The method as recited in claim 77 wherein the step of preventing fluid flow from
the interior to the exterior of the sand control screen assemblies further comprises
operably positioning a removable plug within openings of each the sand control screen

assemblies.

82.  The method as recited in claim 77 wherein the steps of pumping a treatment fluid
further comprise filling the interior of the respective sand control screen assemblies with

sand plugs.

83.  The method as recited in claim 77 wherein the steps of pumping a treatment fluid

further comprise pumping a fracture fluid and fracturing the respective formations.
84.  The method as recited in claim 77 wherein the steps of pumping a treatment fluid

further comprise pumping a gravel packing fluid and gravel packing the respective

production intervals.
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24 JULY 2006 repeating the steps of operably positioning ;& %6 Vi ce tool
and punping a treatnent fluid for each of the formations to be treated. 78.
The nethod as recited in claim77 wherein the step of preventing fluid flow
from the interior to the exterior of the sand control screen assenblies
further conprises operably associating a seal nmenber with each of the sand
control screen assenblies. 79. The nethod as recited in claim77 wherein the
step of preventing fluid flowfrom the interior to the exterior of the sand
control s&}eem a3GeBirplssreep pssemblyRosisionahbe withigarnspduetion gvervalt i ng at | east
one val Ve%d%ﬂrﬂi egach of the sand control screen assenblies. 80. The nethod
as recited 1n cl"faim 77 wherein the step of preventing fluid flow from the
interior to thebasxpipeihavinght ledst osaomnmgthat ellowscilwd floasthenethiroumb; f ur t her

conprises opergbly associatin l.eeve with each of the.sand control
screen assenbla_l‘i@e.r r%e%_lurqﬂ%m%eﬂBSoviéheregEqupéapﬁhﬁ%gqe;ﬂlgﬁ.,5}1; f\'MS?éF@FWHt he step of
prevent i ngeldctiviigl afl dvoinis FluRMlow HRrethtb@gH M pr&vehtn Xi@N4tOfloRf the sand control
screen assenblies further conprises operably positioning a renovable plug

wi t hi n opteieHyaughf anach t he sand control screen assenblies. 82. The nethod

as recited in claim. ygqﬂ . f ] | uid

further conpriaséél%f‘?%yl‘zarl]g egdbﬁnisgofcf%%ae\gﬁhﬁ'ﬁgg%ggglﬁ%%flfc\?té&rggn dgg%‘%rol screen
assenbl i ethronigh Ithe apanidlg pf thg baseGdpe. The net hod as recited in claim 77 wherein
the steps of punping a treatnent fluid further conprise punping a fracture

fluid and fracturing the respective formations. 84. The nethod as recited in
claim 77 gher erie sah®cit@P ger&in dgwfﬂgnm Iecilteae@ugﬁms I»dhweﬂ] tht ¥hd-hay conprise
an

punpi ng a gravel packing fluid and gravel packing the respective production
i nt er val svalggprevengsiiivyd Aowdrongthe intedennd theohase pipe scthe exterigsediihe filtgsosi t i onabl e

within a preducti.on in val hSL Rg: i Vi Ng,. | east one
openi ng tﬁgﬁuél#g\?\%achahaﬁge t?la(l)l\(fv&lﬁﬁlz({r g?‘iyu r?%umgtﬁ? g’gtgﬁ?rﬁfere Hrr@%i%%‘%%g tF?oned
about t heingxioebf the bade pigee base pipe, the filter medium

87.  The sand control screen assembly as recited in claim 86 wherein the base pipe
includes a plurality of openings and wherein the one-way valve further comprises a
plurality of one-way valves each disposed at least partially within one of the openings of
the base pipe, the one-way valves prevent fluid flow from the interior of the base pipe to
the exterior of the filter medium and are actuatable to allow fluid flow from the exterior

of the filter medium to the interior of the base pipe.

88.  The sand control screen assembly as recited in claim 87 wherein the one-way

valves are flush mounted within the openings of the base pipe.

89.  The sand control screen assembly as recited in claim 87 wherein the one-way

valves extend partially inwardly into the base pipe.

90.  The sand control screen assembly as recited in claim 89 wherein the one-way

valves reduce the inner diameter of the base pipe by no more than about thirty percent.

91.  The sand control screen assembly as recited in claim 89 wherein the one-way
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selectively allowing fluid flow therethrough and preventj,igLpapde cul ate flow
t heret hrough; and a one-way val ve operably associated with the base pipe
that controls fluid flow through the opening of the base pipe. 86. The sand
control screen assenbly as recited in claim85 wherein the one-way valve
prevents fluid flow fromthe interior of the base pipe to the exterior of
the filter rredi umand is actuatable to allow fluid flow fromthe exterior
of the fil diumto the erior of t bas i pe. 87. The sand control
Screon asEbRPIRE it dintosr o bbbt Pr At sobbEE aetspiand o Les a

pl ural it ythipf p@ﬂﬁﬂﬂ ngs and wherein the one-way val ve further conprises a
plurality o?’ one-way val ves each di sposed at |east partially wthin one of
the openings of the base pipe, the one-way valves prevent fluid flow from
t he i nterg,por k iumand are
act uat abléezot oO[fa elsgr\?s @ﬁ?h& %gﬁggmb?#]%ﬁgé%gtﬂeg?lg? §7£V @re{? th% &Fq[ er mediumto

t he i nt ervaives ektehdpartiallyeoypiirdly f8@n thEttasespipel control screen assenbly as
recited in claim87 wherein the one-way valves are flush nounted within the
openi ngs of the base pipe. 89. The sand control screen assenbly as recited
in clai mdgy7 Wiglghky ddnGroPRFceBYsembR) 24G8ciRY iRAGnPHT hétkinkhé BYRREY Y i nto the
base pipe. 90. The sand control screen assembly as recited in claim89

wher ei n t Vadves insranss the wuley digmeterd attbe bise pipertyrnodneneshasrabotit thinky pgeeset. pi pe by no
nore than about thirty percent. 91. The sand control screen assenbly as
recited in claim89 wherein the one-way 36 24 JULY 2006 valve reduce the

i nner di a9%et erThefsadidenbrabrden pssehplybstreeied indaini 92 e@heiprrthediic-ang about
thirty percent. 92. The sand con%rol screen assenbly as recited, in claim87
wher ei n {Y#Ve8 iSTaReg, the puler, diameter ahide basering hY3PeB’t{ﬁe\‘Ré‘P€1‘|“3}e‘¥ PFAnE AR base pi pe.
93. The saRth hRRJeRlenSCr €€n assenbly as recited in claim92 wherein the
one-way Vvalves’increase the outer dianeter of the base pipe by no nore than
about thirty percent. 94. The sand control screen assenbly as recited in

claim 92 é@her it sgrbde conttol steeen assembly as recited in claim 87 wherein the one-way

valves are ball and seat type one-way valves.

96.  The sand control screen assembly as recited in claim 85 wherein the one-way
valve is selectively operable to a disabled configuration such that fluid flow from the

interior of the base pipe to the exterior of the filter medium is enabled.

97. The sand control screen assembly as recited in claim 85 wherein the one-way

valve further comprises a sliding sleeve and a spring.

98.  The sand control screen assembly as recited in claim 85 wherein the one-way

valve further comprises at least one piston and at least one spring.
99. A sand control screen assembly positionable within a production interval of a

wellbore comprising:

a base pipe having a plurality of openings that allow fluid flow therethrough;

37



val ves increase the outer dianeter of the base pipe by bg} apout ten
percent and about thirty percent. 95. The sand control screen assenbly as
recited in claim87 wherein the one-way valves are ball and seat type
one-way val ves. 96. The sand control screen assenbly as recited in claim85
wherein the one-way valve is selectively operable to a disabled
configuration such that fluid flowfromthe interior of the base pipe to
the exterior of the filter mediumis enabled. 97. The sand control screen

assenbly as rexfillesdnadiumg pasitergy ahpid the %tqriﬁ’eoﬁﬁhébﬁmpipq/&lwter tmedivar conpri ses
a slidinggl.6e c?ﬂﬁ]a@(ggi Wgﬂﬁﬂfﬂcﬂ)g e?e%hroi[@mﬂan% rﬂg%ﬂa?ﬂl u?afté fAgR assenbly as

recited in c erein t e one- Uren conprises at |east
one pi st othemtidowggh; kst one spring. 99. A sand control screen assenbly

positionable w thi roductl ninterv of a | | bore conprisipg: a base
pi pe having a applufaﬁrywnﬁwwéﬁeﬁg%mm a'alF?Séﬂ?‘?'m ¥ithindly Maings At ough; 37

24 JULY Zﬁg@ase%lﬁé He‘%fne@ﬁ'\ﬂdmeﬁ)ﬁﬂlﬁg @ﬂ%ﬂo&?ﬁfﬁfg rﬁ&li% vﬂi&'&&ﬁ tlonelwayhe base
pipe, the filter nedium Sel ectively allowng fluid flow therethrough and

prevent i ngalmmmvcmﬂ fhiié ﬂbwdwm H@rlettehmmfghﬁ bageplipa tgthg esteripyofghe base pipgy val ves
positi Oneg}cﬁé%a%lé%ablgﬁ altll d wr}Jr m he exte grmfr{gsbzg)sfﬁ pmeq hl%airslkefagr , the

one-way Vv I'rs pera 1 ng val ves

prevent fthaibasefpigaranidractdndeopefatitg mote whefeimethé)a&ewpy {aﬂvéscallbhzeﬂled(ﬂem or of the
base p| pe and are a@éql.iatable to allow fluid flow fromthe exterior of the
base pi pefltPy theiateriqr 6Pa%9fplpettﬁéh°cﬁé§eéwﬁp§ e hiass papesad i Bisexistiphef mode

wherein t bQéE:ep‘lﬁl@t}Stl\{@llrﬂ’e?&@hh@%;eﬁﬂed flow fromthe interior of the base
pi pe to the exterior of base pi'pe and fromthe exterior of the base

pipe to the interior of the base pipe. 100. The sand control screen assenbly

as recite in th re.flush mounted within
The oot foul " ofne il Eonutd Sirs bsSesbi et B i Rt 57 afteid G RRe B by e
retCI tteﬁ |ghl€ds&tdml%ﬂ Rt WitHih ehepeningyof thebagepipext end partial ly inwardly
into e base pipe

101.  The sand control screen assembly as recited in claim 99 wherein the one-way

valves extend partially inwardly into the base pipe.

102. The sand control screen assembly as recited in claim 101 wherein the one-way

valves reduce the inner diameter of the base pipe by no more than about thirty percent.
103.  The sand control screen assembly as recited in claim 101 wherein the one-way
valves reduce the inner diameter of the base pipe by between about ten percent and about

thirty percent.

104.  The sand control screen assembly as recited in claim 99 wherein the one-way

valves extend partially outwardly from the base pipe.

105. The sand control screen assembly as recited in claim 104 wherein the one-way

valves increase the outer diameter of the base pipe by no more than about thirty percent.

106. The sand control screen assembly as recited in claim 104 wherein the one-way

38



102. The sand control screen assenbly as recited in claigpd9%kerein the
one-way val ves reduce the inner dianeter of the base pipe by no nore than
about thirty percent. 103. The sand control screen assenbly as recited in
claim 101 wherein the one-way valves reduce the inner dianeter of the base
pi pe by between about ten percent and about thirty percent. 104. The sand
control screen assenbly as recited in claim99 wherein the one-way valves
extend partially outwardly, fromthe base pipe. 105 The sand coptrol screen
assenbl y Yelves incfeageite quisy alamefe&} the &psinipg iebeteenghyut IonPrent ARt r ease t he
outer di ajgehehirlfpetdeft. base pi pe by no nmore than about thirty percent. 106.
The sand control” screen assenbly as recited in claim104 wherein the one-way
38 24 JULY 2006 valves increase the outer dianmeter of the base pipe by

bet ween afput +.en [C and __about thi. ercgat 10 7 The sand contr ol
screen asgﬁhbllilheas%&re%oéﬁto L%freen aéffem% Efe‘f/\i?gr erh ﬁ&wgﬁrgmwge ONGafVes are ball
and seat Vaes aftRdilway seakypedne-#AGvalle - sand control screen assenbly as
recited in claim99 wherein the one-way valves are operated fromthe first
operating node to the second operating node in response to a preselected
differentigy PRRSSHT SonirbPSrech sS@ICAMEGRY P BRRPD0 ARSEMHANY oROTLY | ONADI €

wi thin a production I nterval bore conprising: a base Ppipe having
at | east vahesepaperated fham thel firseperfatiog thoflé tvihe besoad bpavatgly, medefin| t er medi um
positioned about an e eriq? of.[ e base pipe, the filter nmedium

sel ect | veﬁe?oﬁfth\ﬁRﬁﬁse?Fﬁfjgl et HETSEthr ough and preventing particul ate flow
theret hrough; and a one-way val ve positioned in a fluid flow path between
the filter nediumand the at |east one opening in the base P e t hat
prevents A% A saidgomtrad seraen aspanehly pesitignableavithise progpgtiontinteryq erior of the
filter ctuatable to allow fluid flow fromthe exterior of

t he fl|?§\9 mdﬁ?él}) dn% he interior of the base pipe. 110. The sand control
screen assenblabaaspipe batirglat leasc b opeding thvab ell@vanfluil éloertkerathyough;

a filter medium positioned about an exterior of the base pipe, the filter medium
selectively allowing fluid flow therethrough and preventing particulate flow
therethrough; and

a one-way valve positioned in a fluid flow path between the filter medium and the
at least one opening in the base pipe that prevents fluid flow from an interior of the base
pipe to an exterior of the filter medium and is actuatable to allow fluid flow from the

exterior of the filter medium to the interior of the base pipe.

110. The sand control screen assembly as recited in claim 109 wherein the one-way

valve further comprises a sliding sleeve and a spring.

111. The sand control screen assembly as recited in claim 109 wherein the one-way

valve further comprises at least one piston and at least one spring.
112. The sand control screen assembly as recited in claim 109 wherein the one-way

valve is selectively operable to a disabled configuration such that fluid flow from the

interior of the base pipe to the exterior of the filter medium is enabled.
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val ve further conprises a sliding sleeve and a spring. L1llg,{hg,sand control
screen assenbly as recited in claim109 wherein the one-way va?ve further
conprises at |east one piston and at |east one spring. 112. The sand contr ol
screen assenbly as recited in claim109 wherein the one-way valve is
selectively operable to a disabled configuration such that fluid flow from
the interior of the base pipe to the exterior of the filter mediumis

enabl ed. 39 24 JULY 2006 113. The sand control screen assenbly as recited
in claimh@o wHersendhcantrel snreengssemblygssecited ipelgim i @hwherein thhenesweeri or of the
base pi Py, el poddicifidy f3UieRbe SARERM, BRREMD! Y compri sing: a tubul ar member
havi ng at ﬁeasP one Tlulrd passageway I n a sidewall section thereof-, a
filter medium positioned exteriorly around the tubular nmenber defining a
first anpul ar regi ith the tupul ar nenber; a housing positioned

on
ext er i or | Y4ar A% IPBUPH IR ASSHRRTSOMREFN ng a second annul ar region with

the tubular nejeilar ABHb& HalRg Yeleddt bA@RhM pRQaEdWANR Y sielvall SectiBE Second
annul ar region, the sleeve having a sealing position and a nonsealing

posi ti on, theigef;s| eeve mechanical |y biased toward the sealing position, the

sl eeve operated e | J. N .t on wh force nerat ed
differential parfé’iegl‘}%eg‘“é’?:gﬁ?sﬁ%‘”’%ﬁ%ﬁ%@"ﬂ Sl Be B SRaBERBER B L o 1) e

medi um anghn@lr rgftnavitidthe dibuldiéndpdte pi pe does not exceed the mechani cal bias

force, thereby preventing fluid flowfromthe interior of the bane pipe to
the exterior ofhqusiggppsitignedpxterigHy atorad the tehulas negmehien defininga sesenthonseal i ng

position mmr}e?ﬁ’g“@i‘f@??‘g@gg?ﬁe?ﬂ’gﬁﬁ ifferential pressure acting on the

sl eeve bet ween ter mediumand the interior of the
base pi pe exceedeevt hidabbyciraitioned wishinghd secarel annhler sdgionathelskrevanigpvidgia d 1 ow

fromthe exteri i 0 the,i i,0or base pi pe.

r of the filter di ym t h nt t h

115 The SEME Tesiongnd s8Pueni it Maa e e e dor e e i h  he
sl eeve fahlikSFosRRAPhE SRSV Pratdting iR seslirRosition When 2H6rcs patkrQIBy O screen
assenbly as recited in claim 114 wherein the sl eeve )

differential pressure acting on the sleeve between an exterior of the filter medium and an

interior of the base pipe does not exceed the mechanical bias force, thereby preventing

fluid flow from the interior of the bane pipe to the exterior of the filter medium, the

sleeve operated to the nonsealing position when the force generated by differential

pressure acting on the sleeve between the exterior of the filter medium and the interior of

the base pipe exceeds the mechanical bias farce, thereby allowing fluid flow from the

exterior of the filter medium to the interior of the base pipe.

115. The sand control screen assembly as recited in claim 114 wherein the sleeve

further comprises and annular sleeve.

116. The sand control screen assembly as recited in claim 114 wherein the sleeve

further comprises a non-annular sleeve.

117. The sand control screen assembly as recited in claim 114 wherein the mechanical

bias force is generated by a spring.

118. A downhole treatment method comprising the steps of:
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further conprises a non-annul ar sleeve. 117, The sand cepyfRy 269§’ €EN
assenbly as recited in claim 114 wherein the nmechanical bias force is
generated by a spring. 118. A downhol e treatnent nethod conprising the steps
of : 40 24 JULY 2006 |ocating a sand control screen assenbly within a
production interval of a wellbore, the sand control screen assenbly

i ncludi ng a base pipe having at |east one opening and a filter nedi um

posi ti oned aboyt an exterior of the ba i.pe; ing a treatnent fluid ,
"nto the pr odud?SBRE At epairol saream prseBoT G ¢ pLACHEH Iy 864 an i nt eri or to
an exteri ogel®ord e saRdEbn&@NEck&dn asséwnalaaﬂg‘albﬁsemif)@hmng £3&kt ¢Hee one- way

operably associated with the base pipe that controls fluid flow through the

at | east apseingpeh? filjergnediva positiengsiabeut anpgteriphel the bas6®iRes recited in claim
118 wherein th .|l e ni r r. I I } of

openi ngs and tﬁ)élﬁléfllgl agtgésafr%c}ﬁéﬁ goﬁlgto\r}/gflb@gpé\}gmflﬁtr%%grah?fg%}‘)’falltglggf HZ& hé) urality
of one- wayfromahi @serivith hext&ior of e satid¢onabl Erevasdcmbly Withialeddt one drreom t he

interior to the exterior of the sand control scre assemly further

conpri ses wsqneraim aegpcialerbwish H\erbéseome@ %avwap@é@lﬁﬁowégeggbé? iy within
each of t%egﬁg{lhggﬁhgga&%@ase pipe. 120. The nethod as recited in claim
119 wherein the step of positioning one of the one-way valves at | east

partially within each of the openings of the base pipe further conprises

The' et noct e r S PRNoE A e Rt EbBelk g BERAEO: ShenlidlEr Pone of

the one- vayhpyisdsvgsiurltityl Fapénipgrdnd athd at [eakit dhic dneaak valve fitehep pafiprisgsa of t he
base pi pe further conprises extending the one-way valves partially inwardly
into the prwaliyyjohene-way valygeandayhesrin the stepof peyentingdiuid fpw fomiier ei n the step
of position = = i 4 hip each of
t he openi ﬁg?ﬂg‘% 8’? ﬁ%%gtsdg%pfnﬂ%gg? urt tré?gcy%grarp%reﬁg 5?%52?2"? |pﬁ5és¥q$\§ftlgﬁ%]gway

val ves pardneaif the cnetwanrvdlvgs étrleast pdrtialbyasichip iepah. of ik3opeiings nkthh basegsper eci t ed i n
claim 119 further conprising selectively operating the one-way valves to a
di sabl ed configuration allowing fluid flowfromthe interior of the sand

control screen Beyikidastrécited e EXine 1 1 OWheéin thest&PeThosidhin@lons 6f en assenbl y.
one-way valves at least partially within each of the openings of the base pipe further

comprises flush mounting the one-way valves within the openings of the base pipe.

121.  The method as recited in claim 119 wherein the step of positioning one of the
one-way valves at least partially within each of the openings of the base pipe further

comprises extending the one-way valves partially inwardly into the base pipe.

122.  The method as recited in claim 119 wherein the step of positioning one of the
one-way valves at least partially within each of the openings of the base pipe further
comprises extending the one-way valves partially outwardly from the base pipe.

123. The method as recited in claim 119 further comprising selectively operating the
one-way valves to a disabled configuration allowing fluid flow from the interior of the

sand control screen assembly to the exterior of the sand control screen assembly.

124.  The method as recited in claim 118 further comprising the step of allowing fluid
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124. The method as recited in claim 118 further conprisifnguikeegt ep of
allowing fluid 41 24 JULY 2006 flow fromthe exterior of the sand control
screen assenbly to the interior of the sand control screen assenbly through
the at | east one one-way valve. 125. The nethod as recited in claim118
further conprising the step of continuing to prevent fluid flow fromthe
interior to the exterior of the sand control screen assenbly after

term nating the punping of the treatnment fl ui | the prqoduction interval.
126, The ndehGaTHES PUERQIRS the Saps SPTiFo Sescessee) gxtetpra? 119 nting fluid

flow from .dhig) gcmeﬁrags%bmhm@h%taﬂeaeron%né wéy%aosi control screen assenbly
further conprises positioning the at | east one one-way valve in a fluid

pat h bet ween the filter mediumand the opening of the base pipe. 127. The

e % onas Wl ettt dtnSd A Rifed T AR AL Gl Sl Pl B o R e open ng

of the baslﬁeWnpﬂuldfﬂUv& fi6in th@itpdrios &sthp efterior@TititGsand Soritfdl B@edhl Rentbly n t he
fluid path between the filter nedium and the opening of .the base pipe. 128.

The met hodafies termiating|thepumpiigaf thegregtacns flyidi ipte the piedpgtiondaterviabni ng t he at

| east one one-way valve in a fluid path between the filter nmedium and the
openi ng of the base pipe further conprises positioning at | east one piston
in the fl ul2b. pdafte meahodkasretited if clatned 18 wheteimrthastep ofwewméng figiddiow frembase

i pe. 129. . The nethqd as recited i,n claim126 further, conpri.si ng sel ecti vel
bper at ng’ HRASHOT ¢ i SR GRS HE SFoTag sErer sl Qe cuBR RS r at o

al [ owi ng fﬂ)d&itﬂmfdg%‘é iR dreone M BVale in @fluld RIS BeiWe&ORE Fiftbr rﬁ@dlearan@ssenbl y
to the exterior t he sand control screen assenbly. 130. A downhol e

t r eat ment WEPHWWQﬂﬁﬁﬁb%ﬁngmthe steps of: locating a sand control screen
assenbly within a production interval of a wellbore, the sand control
screen assenbly including a base pipe having at |east one opening and a
filter nmedi2in phsimhétbobd ratitdtin alkine X 2@whereinahe steeofyasitiopingahe ftdeaddontULY 2006
fl I f h f I
DT eV et NG el way valve il al uld bah Betwaers the Hitef edits and the opening of the basepipe ~ " " ©
further comprises positioning a sliding sleeve in the fluid path between the filter medium

and the opening of the base pipe.

128. The method as recited in claim 126 wherein the step of positioning the at least one
one-way valve in a fluid path between the filter medium and the opening of the base pipe
further comprises positioning at least one piston in the fluid path between the filter

medium and the opening of the base pipe.

129.  The method as recited in claim 126 further comprising selectively operating the at
least one one-way valve to a disabled configuration allowing fluid flow from the interior

of the sand control screen assembly to the exterior of the sand control screen assembly.

130. A downbhole treatment method comprising the steps of:
locating a sand control screen assembly within a production interval of a
wellbore, the sand control screen assembly including a base pipe having at least one

opening and a filter medium positioned about an exterior of the base pipe;
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assenbly by positioning at |east one one-way valve in a {J ;¢ jggd h between
the exterior and the interior of the sand control screen; punping a
treatment fluid into the production interval; allowing fluid flow fromthe
exterior to the interior of the sand control screen assenbly through the
one-way val ve; selectively operating the one-way valve to a disabl ed
configuration allowng fluid flowfromthe interior of the sand control
screen assenbly to the exterior of the sand control screen assenbly. 131.
The method as Prevantiag flnid fiqwy framtheinigrior ko the exferierraf theotand santeal s¢ipey at | east

one  one- X@é’ml‘/lg:byﬁoéiﬂorﬂné %Hlaé%hglfé&le- WaRR ih Q?luﬁf(ﬂa% B&Gveﬂ'gﬂg kbt erior of

the sand contr screen furt conpri ses positioning t ne-way val ve to
t he ext er arsktheintérive obthe sampl atrol skB2n; The net hod as recited in claim 130

wherein the step of selectively. ratipng.the one-way valve to a disabled
configuration ?‘E‘PR'%? gﬁ%ﬁ‘?ﬁ?‘if‘ﬂ%“&igﬁﬂ g&‘?{’em%?ﬁ‘éa-l’way valve to a

differential piRSSY BuidMOWErén BictSEdrRE e InfdtR)r of hdIandlbmtrdBidiagd as recited
in claim 130 wherein the step of positioning at | east one one-way valve in

a fluid pasemblstieesh thpenewervalse; and the interior of the sand control
screen furt herse&%ﬁgél% ?ﬁ%ﬁg{ﬁghé b%%y&lﬁﬂgﬁﬁm cXﬂtg%ﬁat?oh Jll@@v?r;ég tially

within the openin ase pl e net as recit I'n claim
133 wher eflowffifoen tht @peridr of dei sandeontg| strechassembbnte thooenamyfvelsaad in a fl ui d
pat h between [he exterior and the interior of the sand control screen
further cEiel €Eeen@seBly-ng t he one-way val ve partially inwardly into the
base pipe. 135. The nethod as recited in claim 133 wherein the step of
positioning at |east one one-way valve in a fluid path between the exterior
and the i hiler i Bre methedas rseitad ie glatm dB0 wherenghg sieproDpBBioningras kastianet her

S?gg.r i Zzsor?e)-(&%;@l\%gintar}ﬁli(? p4th e YR SxRALE Al th inPHoMRF Bl Xadd QMbNE Pase

screen further comprises positioning the one-way valve to the exterior of the base pipe.

132. The method as recited in claim 130 wherein the step of selectively operating the
one-way valve to a disabled configuration further comprises exposing the one-way valve

to a differential pressure above a preselected level.

133. The method as recited in claim 130 wherein the step of positioning at least one
one-way valve in a fluid path between the exterior and the interior of the sand control
screen further comprises positioning the one-way valve at least partially within the

opening of the base pipe.

134. The method as recited in claim 133 wherein the step of positioning at least one
one-way valve in a fluid path between the exterior and the interior of the sand control

screen further comprise: extending the one-way valve partially inwardly into the base

pipe.

135. The method as recited in claim 133 wherein the step of positioning at least one

one-way valve in a fluid path between the exterior and the interior of the sand control
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screen further comprises extending the one-way valve partially outwardly from the base

pipe.
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