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WD 2004/ 065759 PCT/ US2004/ 000675 SAND CONTRCL SCREEN
ASSEMBLY HAVI NG AN | NTERNAL SEAL ELEMENT AND

wa READERT METHOD USI NG THE SAVE TECHNI CAL FI B@r/OR2004400675
I NVENTION s This invention relates, in general, to a
sand control screen assenbly positioned in a
production interval of a wellbore and, in particular,
to a sand control screen assenbly having an internal
seSAND €INTROIaS CRERN ASSEMBLY HAMINIG AN ENIEERNAL SEAL
i nt eri PLEMENEAND EREATMENTMEPHOD UBING THESAVE
assenbly. 10 BACKGROUND OF THE INVENTION It is well
known in the subterranean well driIIing and conpl eti on
art that rel at (RE&IHNIGA ) O SVERIdONal s may be

D S S Bl P s B GERSB B Pt

prodBBss 1h§:?\ta? gt 4 QEMBUE A, il WAFBER4StoR 3R S3TRroTBYedG84mbly having an
as a result of the production of such particulate. For

1ntanalrspdt1@lemdmmmapmvm fid flowfems thebntesdpme thesexderaor of the sand control
onenlts within the well, such as tubing, punps and
Sch%ﬂ 80lyn addition, the particulate may partially or
fully clog the well creating the need for an expensive
wor kover. Also, if the particulate matter is produced
to the surface, BACKGROUND @ROHRIINVIENTION

hy dr qQcar fI ulq(ills usi ng surfiace processi ng equi
01e Itiswe ?‘&1 11}y é@!étﬁf«‘lir-ﬁ@al{l W& ﬂpgawp(gﬂmg ctign an that relatlvely fine

roREpc S TR PRy Y BlocRERh 304 R g ot
tram‘rsmhanhncrrnsolliﬂaﬁa‘d\/cﬁlloosb]y candofidited forngtiaw. eNujpawkis problems may occur
conpl etion, a sand _control screen is Iomered into the

as isPl Of éhearoguchign iof syahy mgmtuéate aF Porpmiplsia s Rt Gkt cquses abrasive
r u n
e LRI GAR Ik T Ko, oyl bl G e cion, e
panmaﬁlarel ahy patially asfidgndog Geave] crosting thpmaat for\ahiexpersive workover.
pically . sized and, graded and which are typ| cally

Alsoeflértbeeﬂameulﬁt@r watierals pfodyeed, toj thet syeiace uhpaist vxﬁ‘?nl‘)ﬁ%d from the
lus f d
BBt b SO Rl Sl s Torred

wel Dné agtting for p@ﬁﬁfﬁin@@lﬁ@prbdﬁdﬂi@ﬁbf Quthpattkulald@aletiglus € gravel pack

carrier either flows into the formation or returns to ,
thetvﬁél agljpceride theyncorsplidgied @Hpmgmoasmwdmwcaen éaryal. In a typical
grave cfct: gﬁ Pl%ﬁél? Sacsralg(g n&‘{tl%\f gcreelznslts qoe\%)rgd En%? th%r\gim)% V%gn zhwork string to

a pbélﬁdiﬁ ProR@idieiab tesired ptdd@ctidrntetfal. hé( ﬂﬁﬁl‘-‘sﬂfr@qmlﬁﬂlﬂg d$iqhidicarrier and
30 bl ocks the flow of the fine particulate materials

a relatiwqheaoarw EWWWG mstertabomch peipand, gragelsargroppams which are typically
51ze ({ c?ed and C(;-r/huaigr'g Qy%%aﬂy rgfgrred 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.

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 materials carried in the hydrocarbon fluids. As such,
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gravel packs can successfully prevent the problens
associated with the production of these particulate
W(Drmoem'ﬁﬂbss fromthe formati on. I n other cases,PCT/URHY4/000675

graé( a%aﬁfcs Egnblguec]p%sg%ﬁlf){igpng\l/e% gt%et ngt%bfepnrsnggoc a@ecp X'ith tﬁe production of these

POR AT
paﬁﬁmaﬁlme@ggﬁaﬁﬂ@@f@maﬁ@nto or si nul taneousl y VVI th the
gravel packing 5 eration. Hydraulic fracturing of a
hy dhwwrl@@wsﬁbmmbe lralzie mmwlmthe ieowsion by, fergxample, performing
e the irneab ¥ for.ma

 RGliGE Rt ApRaing dretaoh atifia br S baPuffif B gravel packing

opérﬁﬁ’&ﬁ %ﬁriﬂl%'fﬁcﬁﬁ"ﬁ? ofi8 hy@b&drborPlokmatdin i M\&h&fm&rﬂéb&bﬁﬁ to increase
gell ed water or gelled oil is punped down the work

thegrermenpilty ofithedbiation adjavait treevel hdrgpriesudieg toccoppentional practice, a
Le fract re3| ductl

fragtpiz B ooy e SR Rl sl frastisg o pumped down

theSHiR s Ig%\ﬁﬁ‘ﬁuffgﬁél\f Sbluftle ah8 pREQRPYpen nWMiAE fr8&t8res in the production
typicall'y referred to herein as proppants, into the

int¢rvalct The drattore floel may pesy a sfitablsl phoppying hagerty awdhuasesand, gravel or

fal.l
Propti, HOBE BCAN AR e o] PJF ISP R0 e M donuffe or the purpose
of RRRIAMAOR Skl 1 hyirg1R] By SNt ol - scr een

into he adj acent forrmtl on. This
I ea[<t lek foearw foumd] foweves,uhatsfollowingefotmatorofredtinent operations, the fluid

. relatively expensive, fluid nto the for tion, ut

insledly %aeim troj ppraan t %%&gléalf# R thg adipesnt Jﬁﬁﬂlegﬁéff notonly
R I TR RO IR Ol o sl
damhgr te tha gﬂavqﬂlpac]p miodnd theaand odrerol atreemaridhdamage ts thmgbnnatlon This -

mellbore require treatnment as the f|UId remaj ns
fluiddlaskphf é%l?%ﬁﬂ%%f Problkmapa i e7es WhesE MR STadsF tgfhtervals within a
s1ngfét \gglﬂ?o(?e Qﬁullrg(ire%{m%'lt% thg- I?ﬁﬁc?ié?ﬁaﬁns ﬂ'l B&h nunﬁﬁtuﬂ{ \Vgﬁﬁnthe various
tus and a treatnment nethod that provi
forfrmnoﬁshﬁr aﬂ@xtémdiaatpﬁﬁad opfimene or nore formations
traversed by a wellbore. A need has al so arisen

suc A heisforg,gmsedhasrisanfonan apatetsdnd ﬁﬁrﬁmntrﬁatboqbthébltrﬁwde for the
f
tre%thl%hfoflo%? Bt frnglé:eg'gégﬁ fng H@e‘r&é&%& 879%1 gg}%a ngéegﬁa% zélﬁo %sren for such an
appdiftls and aﬂtbafrﬂénlﬂf‘me’im that pebrTeiid Medshiam theHfaimaiohefollowing the
for the production of fluids fromthe fornations
tregtgienbavoerss+ Rurthar cagedhag alpe arésen or spsh aapprraugmdp-peatment method
[
thak al\lY vl/r\q:%réag\le %rgggﬁg%c o%}d&rﬁ/ogxg Eﬂgﬁmﬁ%ﬁo@%@cﬁ%@wﬁ%{h@ tflatment process.
t r eat nent nethod that provide for the treatnent of one
or nore formations tr aver sed by a vvel I bor e. The sand
control screen asobiMiMy DR HAE ANNYENHON net hod of
% gre {3 Srseggntt 1 Ivirg:\r{ dlaa?%e%r %}r/ezrg {:on e}'g#sleg?lcs)%rgdz csonpr%)f)sc%%S assembly and a
tre@@tbnt nthod! thet FrNHe3Br w&mﬂneﬁt%fe&ﬁ asmerdfoymafiéhst theversed by a
treatnment nmethod of the present invention allow for
wellbere. fhe @mlcltcpntmol@‘preﬁn a$5dmb¥yra®mtlméeaﬁm¢m¢tb¢fbof the present invention

prevgllnl f?uld 1 sturl]t% tfl 1ons IIlg\(fv?nsgsthe treatment process. In addition, the sand

control screen assembly and the treatment method of the present invention allow for the
production of fluids from the formations following the treatment process.
The sand control screen assembly comprises a base pipe having a blank pipe section and

a perforated section having at least one opening that allows fluid flow therethrough. A filter

2
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The sand control screen assenbly conprises a base pipe
havi ng a bl ank pipe section and a perforated section
whamidnes7ad | east one opening that all ows fl ui dPdT/082004/000675

o BB oM s R AR T ey o

fluRXl®W itRfetitbugiiardire@niipaticuldeldw bf £prefBdiniftd size therethrough. An
selectively allows fluid flow therethrough and

lnt?mél\ﬁéﬂtekmpﬁéf isipesitiened 2 leastpartialy mtbméh@mffqai@gd gictien of the base pipe.

t ti d
Thé b Eh et oo & Reihl Rov i PaceinSeBiien of
t he hbﬁh% Sedinp ?osm&h hd intephid) 8éal SRAenBHrEUEIM flfidFlow from the interior to
seal ing position and a non sealing position. 5 In the

thesaeiwrnongf thesandicontrolséreen assembizl Ingmglembbdiment, thys iswelewed by radially
qu d flLow.from.t he exterior

outgiail)¥ dsfrttine & ituEnel St elftent fovo igling izt Wit fhg perforated

section d¢ MeeyRE phpe wititlh ﬁlffe}‘enti‘al-'fn‘@,@srugé YcrOQHRE MitBGat 81 element from the
internal seal elenment into sealing engagenent with the

intgreorftothe exteriarenfithe sandf contrel frassm 3ssqeblyi th thee non sealmg position, the

di fferential t he |nt rnal se el epent
interngaelielement gl fond fovikons e extegpr i hs RleriSEighe A Ferol soreen
assefbBE n BRSEATN dimentNthie a&ﬁ’&eﬁ %? Irédﬂzglyﬂﬁ\%hxtd'l)%bfoﬁxhﬁg # internal seal

internal seal elenent al fromthe
elemenbguit of sehling dngagantent with t}wfpetfbfate;lasadmmf tlred:laseanpcewnh a differential

assenbl In one odi nmen this is achj
PrEsSIF &P105S thevaieEnRy s fgiﬁkm% Olinﬁge SeEPhi the éfgﬁﬂorgqféh% ffnd control
scredt asﬁém@zal ing engagenment with the perforated section

se pipe with a differential pressure across
t he Thaimemnallsed ebddment srseatraily attachhé witkingthe biank piptlsection of the base

interior of the sa ontro| . screen assenbly
Pinen IR PAG FmEedimegt; éﬁé‘?oilf‘ﬁ erec]@erpam%n ot %Eﬁ%al\&fﬂﬁlrﬁ??m%és received
f
ALEE B BT b, 08, B o,

internhleseai@lensanals sebveabintittiched witkintiecblank pipé secaopothe base pipe with an
W thin the bl ank plpe section of the base pi

adhgstyen dp v ABRHFTRIROdIREN, 2 TiRg irshgrally altached Ffieﬁg 'ililtéglal seal element.
Th? ﬁflg %sgt?léy sel%ua%m s\g%ﬁr@lggﬁ&le%?e\glgb %bl%l?ﬁ g?} g%:c%ilgg 3¢ ﬁfe base pipe. In

a f&ﬂmwnmmmer& hiseq rir se;ecuramywtameaab ehle imerhfileseal element and an
internal seal elenment. 20 The ring is then securably
attaghmentang ssghipblysapplesforths blaek pipasaetipn phths baseinips to fnatnﬂ@n the seal

o2 RS o LA L 8 APl D8y L o

to ttopatingnt ring securably couples to the blank pipe
section of the base pipe to nmaintain the seal ring in
a sEnPRogeTe AYEEe (R PrEspthiny pRIIOBASEMRIIssE 2afRMVRReds ttlie@tﬁlent method

inc?tnﬁ%tjﬂ% E{e J)f I3&Rt Jtng%l Erqﬁap ntr%% e%rlltssenﬁbq%mﬁl n%?l%d&glon 1I?ferval ofa

aspec resen I nven n co

wellbovetB¢ @ntl b@tﬁfdf@ﬁ%eﬂ@ﬁéiﬂdy idcR@ingch tage ﬂblb@hﬁl@@ﬁbl@lﬁk pipe section and
Iocatlng a sand control screen assenb hin a
a pgqf@gt@dlsecéwn ihayiag eeasy pneopening, a filter medlum positioned about an exterior of

the base pipe and an internal seal element positioned at least partially within the perforated
section of the base pipe, pumping a treatment fluid into the production interval and preventing
fluid flow from the interior to the exterior of the sand control screen assembly with the internal

seal element that controls fluid flow therethrough.
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wel | bore, the sand control screen assenbly including a
base pi pe having a bl ank pipe section and a
weerhossased section havi ng at | east one openi ngcT/Hs2004/000675
f ' | t[ﬁg P{Egg{atm eﬁgén 51' c? Qo rﬁgg g%i ‘%}ﬂé &L ?atm% ethﬂcﬁ d'x%h{dmg the steps

locJaﬁﬁ@ﬂhe @:ﬁfdtcbﬂﬂrd)l)écweﬁ ﬁsﬁnbl@@vﬂﬁﬂ i ﬁbdﬁ&%n%&eﬁzﬁﬁﬂa@%ll@ﬁre taking fluid
t he base pipe, punping a treatnent fluid into the

retmné &emth@wtmﬁr@ theiintexmef of thevsamd Gangrol scragh @ssembly, me@mtmg fluid loss

inter t he .ext er thesn
fro e i e et s R h<2R oS RO insornpt seal clement
an® Ql'lﬁvf’lﬁg Slrédu'étléln fihiavyldwn eost the e@her B (NI 0P BR7safld control screen
PCT/ US2004/ 000675 The present invention also conprises
assgmébinhol e treat ment nethod including the steps

L?gﬁh@ﬁqﬁeﬁ%?@ an%%O@lF %p \RE%E( r}@aﬁ feg%rbl 5, fom th? axqerallor to the interior

of thR st SorftroP Eerééileas@é?ﬁlﬁp infy itheolidadiant %W&HlnyeférHﬁngc'ﬁ‘l@ Gnternal seal

control screen assenb preventing fluid’l oss from
eletrivat awrydranpseating emgenm WIﬂlnheﬂerfOkMectmtiorcoﬁ‘thcr lodse pipe. In addition,
he internal seal ele

S PG BRBGAT P e GRS s, ST R pridpcomtrol screen
asseh®ly Wi tHeQhteRfal tdALe1RBA AN Ave ?&ﬁﬁ%ut@éﬁ%&nlﬁé‘tm internal

this treatnment nethod, the 'step of takKing fl
seal eleorensinfa sceahngnngegdrmm pithtthe pdxéoratad egction of the bbtaspmea Ni¢hrther, the

co en. as i nvol.ve radlally war gl y
stepgf %thlﬂ%P gctf%@\lﬁfﬁ?@@&?’ the grigrgrP %S?“PF %@ag FoRgrol screen

£hY oMk HUidiRAnREd &e’i‘&%ﬂ lihi@fhaPleat d] fr i
s pflllpggfﬁgg;e a%ldl télihcl)nmrllo tkg stepn E&pr ev(aélntelangaPP‘ﬁ}iscl ay from sealing
engagsmeitrvoith thia @erfotagdisectidnofithebask pgrei or of t he sand

control screen assenbly with the internal seal

el ement may involve radially outwardly deform ng the

i nternal seal ]ﬁf@ TR t with

t he perforat eaL BACRIVAOREOL PRI §h er, the

st epoot mbileomintydetp nmﬂelnstandmgdfuﬂhd fehtoms fandmdtvhnﬁages of the present

exterior to the interior of th and control scree

NVERUABEIgTeRes 1S Haro Mpde F%H}eaﬂieﬁ\ﬂefi mpyn Q& thsr Wﬁgjmr?éong with the

AL G55 TP R R AR 12 FREERSIs s

cox@Eﬁ&RbﬁgbﬁdﬁﬂHﬂildﬁRAW NGS For a nore conpl ete
under st andl ng of the features and advant ages of the
pr eSignre | isaschematic ilpgratioarnd an jo&fshesg,ontaad Sepplaterm operating a pair
' n along wth the
of %@h%b&&i sgl%éﬁ Bés%bﬂ& Hind {;}% Vd%l?}’qir@%%oﬁ,espon di ng
nurrEfgake,sz Ilsna fphﬂlaﬁ blﬁtfﬁaﬁyrme\f/log ursafid ceihtedl stRen assembly of the present
corresponding parts and in which: Figure 1 is a
inveptiIaving 4n intggal seal elsment dispased witbine kst Pisd gas
pl ai:{%g 4’3 05" %H] nsgct?ongﬁl yiew 8ff a s%[]dd con?l%i rsc(:)lrleenS Gds& gly of the present

asse I es Of present 1 nven
invention having an internal seal element;

Figure 4 is a cross sectional view of an alternate embodiment of a sand control screen
assembly of the present invention having an internal seal element;
Figure 5 is a cross sectional view of another alternate embodiment of a sand control

screen assembly of the present invention having an internal seal element;
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Figure 2 is a partial cut away view of a sand contro
screen assenbly of the present 25 invention having an
WO pioen06sas9 seal el enent di sposed within a base PEPES2004/000675
Fi g 3 ] [ i opal wiew of g.sand. control . .. .
Lo el ek PER B B P A AR i i
of banteonad] shRh agde@iBEBS of the g)%s@nt‘ini/éilti@n AaffS a FRQPhAERdf a downhole
view of an alternate enbodi nrent of a sand control
treafmeseprocesisenbl y of the present invention having an

rnal-s ur.e .5 i

i nt eal .elenent: 30.Fi . Cr0Ss . . .

sectIBfa Sytalfsfenbypeor sl wolisfieRRpnmgnt pctuding a pair
of a8 doMed) sérebn asSEMBIRG oR BfeFNeit ialerdtldg dbfi @&Icohd‘%lﬂﬁé bPdownhole

havi ng an internal seal elenment; 4 WO 2004/ 065759
tre@@ENUSROBE/a®I0675 Figure 6 is a half sectional view

of a. downhol.e, praoducti.on enviraonpent .i ncl uding a pai . .

o BigiF Lhatpledionalyiey ol iy Thil® grodyelion smyedient thcluding a pair
of MY RBhIrOkciidh h8Bnlitd 65the BRASR iRfenflof! ﬁmﬁ third phase of a downhole

treatnment process; Figure 7 is a half sectional view

tregmeat ptoveshol e producti on environnent including a pair
5 of sand control screen assenblies of the present
i nvention during a second phase of a downhol e
treatment prpeeasi EBTEICIOPTION OB TRERIVENEEN onal
vi ew of a downhol e production environment including a
pai Whikef the anakiogahd akingorfeenioas sablinentndf theeppesans émtention are

.invention during.a third phase of a downhol e . _
dispyssed e talggéegg g.shive}dc‘jmﬂ%meewtqﬂéseﬁﬂpﬂmwvemgn provides many
aplgggﬁgqﬂvg}{im @epttmhigﬁm M atd i Iwhie AL

t‘ry‘BP' eciﬁg contexts. The
odi nents of the present 1nvention are dfsc N

sse
spedeficadnhbdd@hemts distussdichérein be mgrplyeliusatatde dfsptcifibeays to make and use

present inventiqn provides many applicable inventive
thedmﬁe@&aflsm%rﬂoewt B EnceiopRiuP lBC Presat WVGBURMr i ety of

spegifiC : .

SP RSl RILANS fpI00, LS REchld EnBOPRLABLabli o i e
treataest dfenuttifle irfierdtaly 8 €a weligore anvduperading fintarctdfshote oil and gas platform

. delimt the scope of the present invention. Referring )

is schematigally ilestrated and senerally, designgtedsidh oA semi-seimegibleapiatform 12 is

cerftere§ r3’%1J a n#‘éfes%b&;é{ggﬁ %iltagﬁ ag fo%ta t140f16 'i'&laIe'd%l Fo a sea floor 18.
Intervals of a we ore ‘and operating froman oftshor &

A eubbearddildgia 20 pkahlofroi d deckastahd phatfbym i1 tolstwellhestl asdllation 24
) general |y designated 10. A sem -subnersible platform
nc

uingsblowowtanenicys 2 eflatfonyni? hasra kaigingragperatys 28 andia damick 30 for
raigixqé %fo%ﬁnééipe%ﬁ’inlggg&theaq a%&rﬁ‘%rﬁlgsﬁa floor 18.

A wellbore 34 extends through the various earth strata including formations 14, 16. A
casing 36 is cemented within wellbore 34 by cement 38. Work string 32 includes various tools
such as a sand control screen assembly 40 which is positioned within production interval 44
between packers 46, 48 and adjacent to formation 14 and a sand control screen assembly 42
which is positioned within production interval 50 between packers 52, 54 and adjacent to
formation 16. Once sand control screen assemblies 40, 42 are in the illustrated configuration,
atreatment fluid containing sand, gravel, proppants or the like may be pumped down work string
32 such that production intervals 44, 50 and formations 14, 16 may be treated, as described in

greater detail below.
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A subsea conduit 20 extends froma deck 22 of the
platform 12 to a well head installation 24 including
whbkowoer75pr eventers 26. Pl atform 12 has a hoi se€TgS2004/000675

appalal Hay 8ﬁgur? le}le 1c [ d Gk 1§gwgﬁm6§}kalcf cglgym}g skilled in the art

Iomerlng prpe®s r|n suc

thatHel sed €ontrbl %E&MSerﬁl'ﬂ[e@ ld)@ﬂletﬂ?@seﬁﬁlh*vﬁﬂﬁ)n% éduaRy w@flAuited for use
i ncl uding formations 14, 16. 25 casing 36 is

in wellhaving oflier Hirestinpaloientations snyh asalepiated3s: ls,\mqalmedweilﬁgr horizontal

wegg r%lgﬁ egglgélﬁﬂ%ﬁg}%g \}\:hi%g%ﬁé Fgotﬁ%@ﬁa (?Spgﬁaé%%v\xf §hﬁ)uR1tbe noted by one skilled
in tAE A Yt tHRRahddRErY Pdcréft asRRBILIIBESY tRESHESS in BntichGiréétfhally well-suited

adj acent to formation 14 and a sand control screen
forarse enmsyom@pemhpum Alsomysi thovgle figwictlrdepicts tvafotmations, it should be

L 2, 54 and adj to . _
ungefieiad By nd ke SE heBel e Aigheotics BiieSEL SFBR pusSnygnvention are
eqitlyaVell-duited it ust bt hERbES haiRkson, 30 a

tréatment fluid contafning sand, gravel, proppants or
t heRefexengnagw ibe figune2e thedamis dﬂ:pudted;a mong det3iecsiliobtratioata partial cut
roduct.i on |ntervals 44, 50 and formations

awpyViey@he saRd cutrel SEIeF fisemply of e rase yepien tigip Ty designated

60 V!%&Q%ﬁ@l@éx%@x? af&%@%%%&@%&% pi V@Qh&'ﬂ%@@aﬁk Sipe Section 64 and
depicts a verti cal shoul’d be noted

a psKorateddestiontdbéandunding h pturilitg oSepedinge 68 Whhclsﬂ]bwehe flow of production

ﬂuWésenblles of the present jnvention are equal

1o sed GO bicTeRsSarP G| Eh%%h@%?%éazwébwem ézpemngs 68

i A R Sy o i Ay B

anél[heomf@htyr ef ogze paic @his miinthed| dAdmerdmglgdevby tkimgh openings 68 are
skill ed in the art that. the sand control scre

depiGleR PR ofer thaBCqRRSBIE e hidingisialh slis o éaxrahwmontmulty through
thevkﬁdltogf%la{ ge 65 &fu fegﬁaglvtgg\gtqg i d?z%lﬁ%ﬁ%;da%r % rgn RS into sand
cmunﬂemshomﬂmhwy@ne skllled in the art that the

treatment processes of the present invention are
equaPisgd ground Baseping 24s 2 plaralify ofifibsdy. Ribsiiéaregenerally symmetrically
dlsg%lﬁa# Ab%ﬂtsthﬁl??ee(g{ geg? gg B! %ﬂggt ?}'a{.rl g%plg{eﬁga: ?ﬁﬁflé% cP/hndncal Cross

sedtion chmevi, &whafld e ﬁﬂb@st&ﬁmy’ dile skitleg ﬁﬁhé&ﬁﬂfdﬁh}és ®1 miahelternatively
present invention that is generally designated

havsavgctarglaror tripngelarcrasssestsmpr gther mqab@@gmae%sféddggwﬂy, it should
be ﬁgd %Q&gd lggél}e%é(ﬁlegqg tlf%' aptet gﬁﬁ% ¢ % 6\.‘tm gf rifs ’Pf\gg%vﬁiée%%ndant upon

sec ura openl ngs

thealidrostertdT®adel pipye 62fas Weﬂ(i'sl Sihleﬂdhm gﬁﬂchiud&ehitilc@ t1find welkhb6®@h in the art.
screen assenbly 60. The exact nunber, size and shape

of Ps‘frémqqigﬂgow ribgr72 ip @ screen wue 814 Sere@méflrs r7é§ems a plurality of turns,
area i.s

Su@%g?llg%pro uc lggn t%vseeSUfcrfl{ne In 61'5 1§§/gaé)ft Oélg qncgl ffogliatlon fluids

flows TR ﬁﬁrﬂb&eéf tuAMBCAIIhS Fay beBWRA thd QUEE aRP@iéiEte®dBased upon the
are depicted as round, other shaped openi ngs

charmms@pﬁgf the Gurmatien from, whieh fwigl iphdieg prafiucedand theisiag of the gravel to

be Elsherd (fjuxging the gravel packing operation. Together, ribs 72 and screen wire 74 may form a

sand control screen jacket that is attached to base pipe 62 by welding or other suitable techniques.
It should be understood by those skilled in the art that even though figure 2 has depicted
a wire wrapped sand control screen, other types of filter media could alternatively be used in

conjunction with the apparatus of the present invention, including, but not limited to, a fluid-
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the wall of base pipe 62 could alternative act as the
drai nage path for production fluids into sand control
W@ eneees7assenbl y 60. Spaced around base pi pe 6RCT/ESH04/000675

poytBicile bt DB Saedliel f a0 taiats ofp wigesh that ae
difRisfoR b@ﬁdedF&irl@ﬁue?é’d REEhEapif &ﬁﬁ@%&sum\fé MestPsceaehidedghedasd allow fluid
|

cross section, however, it should be understood by
flowrtherstbroughcbut previet the flopheftpartidydaty mategiglsgiftacpradateryngd size from
ect ngul ar or triangular cross section or
PmﬁWﬁE?ﬂE 1e geonetry. Additionally, it should be
un deﬁﬁ&fé@ “mhnog@foﬂﬁba sRfloh 86 bs@pibe s1Rtn idi@mEPsaRtelement 80 that
nunber of rib 2 wll be dependant upon the dianeter
pre(yf:ntbafhléd rﬂop/efrem the isrior 4g the keterideof gand control screen assembly 60.

P R o5 S el A et st or st

rubbef Br bthef Qﬁlfﬁ‘fbl@{)&&h‘l’éﬁkﬁélyasog hﬁ%f PSlymes Hin@$hd Mility® partially or
and turn . ween each of the turns is a gap

compleiigtecovwsr ¢dhits origmel shapd hfter dsformingiforcEl eremamioged. dVlore generally,
. turnsadth a between the turns are determn

intgpalseel Glsaent Hmayhegonuructeddrqme anygpatenal of Baveany %smﬂpn that will

all nﬁgﬁnfaf é@aljgl'eﬁleﬁegmg) u}?‘@@&l‘t‘ ‘ﬂﬁfh any ff(ﬂﬁ 1 ferffr t8 BR exterior of sand
gravel to be used ing the gravel packing

conmné saténaissenibdg€Q when the piessuréins delofsendentrel sceeei dssemyply 60 is greater

30 trol ket that
thapgﬁ%]&rggufﬁ %333%8 Mmﬁ?ﬁr@g@?ﬂ Jaisgébfyséﬂ P @flo BEGASY from the
i

extefi P (R fftrior O sa BB BUMY) SRR 8 Hen WIRR oA Rsure across

intevhalesenl dprpent 8afion chetxtetiorstorthe mterddrivdrsahd pasradfscreen assembly 60
filter nedia could alternatively be used in

exqeg s %PF@@?%W“W‘% kveélhe apparatus of the present

w0 S5 fibe), BEe et BBt 0 boHidR ulh Baslipuft 62 during a
trefit@Rht protéss Guetnhes igedveb padk, asras gakkioali fractuné oba’;{‘@cﬂrﬁ t@htment fluid
a wre nesh that are diffusion bonded or sinter

returgg aepwedtorfiovwninto sad eerirolsereenpassgmbly é%bhraé@élwgmmdwefommg
1nt8JnL1 ‘é’alf‘.Jl &tlgnt 0I M}} &{1% zﬁfn%uegg O%#{enp{;vﬁ}{ T m‘ié?l% okgﬂe% ipe 62 and

particu mat eri Sl ze
op@ﬂxsgslegg Albs; rvﬂtehn@wgial se51 H@l&bﬁtl 8orie Gositidhudrwigeh b@sreqﬁ}ﬁﬂ& following
section 66 of base pipe 62 i$ an Internal seal el enent

a trggmentRrocqss.dlpedsin ﬂfemll@om apePTeY BYied firem flawang ot of synd pentrol screen
s BPRBAly Ghe PP ARDY LBk G 43R K 0o prlpegrasscmen

withlt RS infsRE oﬁbtﬁ;B pfe @ andlopérdhgs08. SAdHitigiallg, whenihRinadkeal element 80
ot her suitable polyner such as a hlgh pol ymer havi ng

is nogiioged withip bage maﬁ b7 dirigg mpdu@@ﬁppré egtipny ¢ alﬂqwthtg flow into

an%é:ogﬁ(gl SHrefehaf) em% t&f ?fr%%ho ia vgagfil%/rcf gsrmﬁl%rgelgga?nmf s%a(ii element 80 away
ﬁoﬁpgaﬁﬁﬁgtmgaglarﬁm mlmrtue Hdrr b@base piftes2eandipenings 68.
confi tguratl on that will allowi nt ernal seal el ement
€

80 Re pﬂl@/mw té ifighee 3, thevefnr ig rdepistedi ansandi contrelosar¢ea assembly of the

pre(seentt fvention tLat 1S ge%erally designated 90. Sand control screen assembly 90 includes base

pipe 92 that has a blank pipe section 94 and a perforated section 96 having a plurality of openings
98. Positioned on the exterior of base pipe 92 is a sand control screen jacket 100 including a

plurality of ribs (not pictured) and a screen wire 102.
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control screen assenbly 60 when the pressure inside of

sand control screen assenbly 60 is greater than the
wWee@3ner7e out si de of sand control screen assenbCHUSHO4/000675

o0 ghy el b SR S s nd n
frofh {HeCi@dtor ab tRE @XEHIOE oGRS Tohfoll Sir&nNadseBBB! 9! GRBRE illustrated

80 fromthe exterior to the interior of sand contro

embediment, asaskatly extended portier 40 of ipteaébsaat elemenf 104 yegecurably mounted
.Accordi ngl vy, en .J,nt er.nal ., seal l.ement 80 j.s .

withC R Tesing e d1F o el M tme RS o TRM Bloe"eplich 94, qf base pie 92

Prd@ér@lﬂ?,saﬁ a3k ed8 offeHuaNSIk boRTg e%g]@nt_fiﬁ aed RRRkh&sedure radially extended
fracture operation, treatnent uid returns are

porgibh d 0 df interhdl sealietemens d0kiwihimtreesiviag predile H¥senbl y 60

o! clirlanY by ipehodnitif " duzagLinale SfentBpas no such bonding

agé:n'fkt 2sbQhte@fthddewn b @@alﬁ% Iﬁﬂ'ﬁ’on PPE 13 RAS AP sealNekPhen?16R is radially
internal seal elenment 80 is positioned wthin base

inwairglg dsforinablecaniaygfrora seelirgt enmagemens cridls thef intdrobs of rbasehpipe 92 and
wel | haore are _prevented fromflow, ng out of sand
OPGE%‘Fﬁsg to %@9"% Qﬁ‘d fi@%é%ltée BOTIRY 1@ 'é‘&?‘&?rll‘if of san£girgl screen assembly
q : k . Li _
00 R B i R S e, 10 BITBRS O e aich AR s guring a reatment
proopsnnd ds fi6d pddéetianongk kthe, welhBronling. einradtiti®eginteedab seahtlement 104
80 25 js pasitjoned within base pipe 62 durin )
Preﬁ?’&ﬂgﬂldi lgys Intgrtheifremation ¢ SR treRen PresRaRPY GeRr e teyRllgs brought
on A0S (BETLP b SRE SBFA Tpickn ke Roftallf ShWBE diorm scaling
poreiog d @ ofinterndl sd¢al elRmenniGdrintorsealingleagegepicpewiR theridterior of perforated
openings 68, Referring nowto figure 3, therein is
sectigp Pp oEbrss PRSNG B PPErEst-een assenbly of the
pre A i i L S: O Y [ .
San R AR b P8 bSOl 8 URRBERHSH assembly of the
preSéht iehtibvathatis lgkwerkllydeeignated 1 2ONS Al cdRttolbscreeh fasgeaib&d]1 20 includes
ion 96 having a_plurali of openi ngs 98.

sect t . .
base gt 122ribed hama blAEK gifecser i 1A B seppiedction R6dmipe a plurality
7 . ; . > ol . .
o SREEP A SRR B AR A 1012 kit Bhon ke 130
incRQIGHY DSI0rahidy SCisWpaiGidthRaPimdba scReaiviterBd Pusitiohéd dastorly around
pipe 92 is an internal seal elenent 104 that prevents
thefpogtica of sew cdopted screen jagketrli38 adjeeent epesferated ssetien 12004 fase pipe 122

...cont D0 il r . .
o CRBPhETE! SR S0 0PBebBe S5l SR Gfh r now or s
dirédiliyehrdagh sedlcostralkeretn fHKeti1S0 SAC it@bpeninPeUDRS aald indlehditequires that
_areceiving profile 108 on the interior of blank pipe
inflosgng Bwidstravd ipasennyiysd 39 betwpepsereent whE | 32 ard bash owieviad2.

or gther sui.t.abl e bondi agent i.s_used t her .

SectraToned salYb e pBasd T BERMmi 3ot ERAP Lt hhdife g fuid fow
frofl BEBMEridO the leRiefiof BF ie\said cOiitfS] istRed ASemblP P20, Al th,illustrated

the sealing portion 110 of internal seal elenment 104
embedimgnt, snfemmalssabelegent 138 is securably attached to a threaded ring 140 using an

adhesive or other suitable bonding agent. Threaded ring 140 is threadably and sealing coupled
to the interior of blank pipe section 124 of base pipe 122.

In operation, internal seal element 138 isradially inwardly deformable away from sealing
engagement with the interior of perforated section 126 of base pipe 122 and openings 128 to

allow fluid flow from the exterior to the interior of sand control screen assembly 120. For
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agents associ ated therewith as sealing portion 110 of
internal seal elenent 104 is radially inwardly
waledoaneabd e away from seal i ng engagenment W t h PEEUS2004/000675

{ 98
exdeff Bl PARRrR B8 o P ob S BRERR AP L ilfnent process
and R FILR pré@icBeR oAGIREWEN is Hline ARLCAAdR onYinYernd] B¢ elRAent 138 prevents

seal el'enent 104 allows for treatment fluid returns
fluidlpssrigtodhe fosmatematier ghredreatinend prpckssrbut before tbc wigll és bronght online as

the i, it Sand ol ses asnemB 20! Bitsny BTty R intermal seal

eleflch€I38LMNS sédlR2eARREMBRAAESHe Mitérid? F férforhtB@sdtlbh 12(§ofbase pipe 122
brought online as the fluids within sand control

andsc;reamselg&enbl y 90 radially outwardly deform seal i ng

15 t| on 110 nal seal. el enment, 104
sealPiyEnBAY Sttt RO RpSTGh S casv?lome@oassembly of the
ré&ﬁqﬁv‘%ﬂtl&@th‘af ishastalR) RBigdated 190 ORAY d’bﬁ&opﬁreenageﬁ{b‘i}i 14D includes
now to figure 4, there| mis depicted a sand contr ol
basspipeld2ahstdabh plank ptﬂeesectmneﬁérmdlarpceﬁotatmetﬂlmt 156chaving a plurality
of %p%gggg h%%d]gégs?tioglgél an &eéé?@ggg g S{I}'érg gélsb'q Q%%rrsg scr;gén%acket 160
RE a
ncHREIL Pl S of (REPASKRUE RELLAT 2B o st
peréo«btedisexrtlonﬂSbaﬁf bageifppe 192 shigl eontrahstreamnyheket 16@:mehldes a blank pipe

Se%lpeﬁé‘t} evéla‘fco aa%vgglsggé &%a%‘%bﬁﬁd%ﬁé&b%rc{dgﬁf’w eoptrat sepranyjacket 160
e o R g R R PRSIl  betveen

screeh Wwire 062 mal base piped 5pr ot ecti ve shroud 134. Pr ot ectlve
shroud 134 prevents the inflow of fluids dir

t hr BoyHoned veithin hise pireslorde an jnigrdseal stemgny 1%&*@ prevents fluid flow
froﬁoﬁl@ dﬂtgﬁ?%é)e @%Qteh8§ BF ﬂl% dafid %g%t?cg stcl%@ﬁ ass%ﬁlb'l “(?W[I{‘ﬁle illustrated

in an annul us en scr W T

emb&ﬁma:ﬁd ilérasl spalpinkal1681e S&ohrabtb&dtawhddhb a sé?lﬂiﬁﬁg W(Dl&ldg?a& adhesive
an_internal seal elenent 138 that prevents fluid
or q*th@rwultﬁble hondies agenk rYeal ringl THs installed pgrinsgp shavddes 4 igjon the interior

of ga%_gggx% 153 %1[1(? ?ﬁvﬁi%g‘ g Pét?i g gfgélgeﬁlgnt%%ﬂg% nqgﬁc{r%tfggsb eP )pe 152. Internal

nt erna I'S secur

seatle@menad8thnd sal Migcidest setirgd krifladéeswitht tArtadidiRsli74 €hadfs threadably
ot her sujtable bonding agent. Threaded ring 140 is

couptigdtadbminjergnaf Basapingg Séoupl ed 30 to the interior of
Ib :,]? gr{r( rP% lgrel,alﬁf%;rla?seall %er&%xtégg 1s?a<ﬁ%}gle P?V%r%ﬂy Aerf‘or%f%%{e%twag Rom sealing

eman I"a ‘nwar

enghpERERBBILL tHRVIBKribF GMPesRAdted§ctinysg 61BaE pipd 1 hsztahﬂ Senlngs 158 to
Interior of perforated section 126 of base pi pe 12

allew dluh 8awrigem txgexterioratol thevintemordoff sandycpnteh screen assembly 150. For

e g WFGral St i 1 B8 lstion FERE GRS uRS SRR traimment process

anEHR ﬂﬁid%roddéh@ﬁ Bade thewell & GIRB! InladitRinl P¥&End1QEal element 168 prevents
treatment fluid returns during a treatnent process

fluigridssfinto th¢ foraraperoafies thedreatmerd pravessimit before thawieHas bronght online as

theat?ulhg Within Isarrlltdecroggl'ol ssc%jlen aeslsee m'a'ly 15 radlafly(? %%R:vardly deform internal seal

element 168 into sealing engagement with the interior of perforated section 156 of base pipe 152
and openings 158.
Referring now to figure 6, therein is depicted in more detail the downhole environment

described above with reference to figure 1 during a treatment process such as a gravel pack, a
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fluid loss into the formati on after the treatnent

process but before the well is brought online as the
wo bavisdes7o9 t hi n sand control screen assenbly 12BCT/US2004/000675

| u r f.or a eI 3

fra&ﬁ{je (?})S?é% ghév@ﬁ géke(rgrg rtl € fﬁ}ét hﬁo.g 1ﬁ1%|tra gf Sat cofn?rnFQéree]n :?ssembly 40
incRRIidOh kel s&e slemefit 1@61s<pbs1lﬁaﬁ@1 Withia cdsidg 3aal i9pgjatengto formation

128. Referring now to figure 5, therein is depicted a
14.skikewisesendiongel sseaen asss %2 ingluding mt@ﬂ@sﬁéﬂtelenmé}&a tsipositioned

witiamol S TR0 IR HRRLE P o8 soRB G TR bor R Ricin work

strisbpe. section 154 and a perforated section 156 having a
plurality 10 of openings 158. Positioned on the
ext &pibsginghe lsampleppp Erocsss, ipsodacem thtavalt44o4djaesneonformation 14 is

ol gt U SR S Y am e s

the¥8) RABWhhd10 endSf frodrkie &S hi N 1He&vis, pRRsmstid lﬂ%raé 2¢ adjacent to
sand control screen jacket 160 includés a bl ank pipe

forsmton d)61 isli6alatedhi Béckpr 82 saatsshe heariend bﬁwodﬁctfdnuntésval 50 and packer 54
[ e h sand c cree t 160 and
seaf g 45,0 Ph RN T ryanaD e QPR SRRk R iose Hfgts 196, 188
tha&nbi'ﬂvqj& ﬁmi’c?l:oﬂnﬂufﬁ@a@dm tHSfrol'ﬁQhé)ﬁfté‘iﬁﬁrbf work SEHER? to production
62 and base pi pe 152. Positioned wthin base
int@ivple 48530) sespattively erPraferabéyg| fled dlosnthragh thost-oyr eoentlS6, 188 is

fluid flow fromthe interior e exterior of the .
00%031&8 Bysitiable valvreBat axcenenet %I’dfi%eép cqnigntiqnal eangs Igvicetool 184
68 is securably
nmﬁﬂﬁggEH%EBva%ﬁ%@%f?é%ﬁgﬁ%ygsg |n1%§n adhesive or
ot hdlexts uhd dédired hmatheny pageent maSelzd performed.70As sn example, when the

i nstal |l ed agaihst a shoulder 172 on the interior 20
trepficat prosess158 faghire, PRRFAIS the Qliggtivisds Engrhsane e ?ﬁ%ﬂﬂy of the
e drRlyibh B aflvehfigs AP Qurky Cone e i BhnanYth HRERRPkate and in.
largdvelase dbovenhe Fradturd gﬁadieﬂt Mhﬁhe dokaidtipn saciuhaeftadtoret by be formed
interior of base oper at.ion, internal sea

withinethe fermagign prd hed 5 PRgN tgy nrﬁmanéﬁ yn additipnrifihe trsataent I?reﬁﬁss is a frac
paE bl s BRAEPRE Mol T HSrP LR BB {P bty acking e

produttion intedval wWithoproppits. t Bienitxlyeifl the ticatnidhe pratksyris argrael pack, the
sand control screen assenbly 150. For ex

anple, )
objieetiverin #0 Prsuent tha ipdvationed figks bypackins the @m'crﬁ:emn mfqiya] with gravel,
r { process and for fluid
‘W"5863§ ?ﬂgﬁtgg%gﬁihg%%égﬁﬂ}sponl|ne I n addi tion,

I nt Ehaddllovdag eedrBple Ml eScriveal€Bp&atidnl of thelfp&@ni Mb/éntion during a
the formation after the treatnent Process but before )
grayplepagk| aperationr oRagKit coptpl prreess assemblies 4% epohnhave gafiller medium
assoglnlled(t)h esv(v:llih % 83 errbl %[i%vé'ﬂ thtglfio)év SENRE S %ghybugﬁmeg I{Ppartlculate

er na sea 6] sea Ing e
maWbItdfatshﬂichdiht §iké ﬁbmqfowa@g thefedtiregets irin@hel&ave) ac’ﬂ@& €reatment fluid,

I pe 152 and openi ngs 158. Referrlng now to gure 6,
in thiregase A fluid slapy cort@ining grovel 1ddt winumped d@b’ﬂhﬁ]éllé service tool 184, as
nnent

indiched ‘t())y arrows 196, and into production interval 44 via cross-over assembly 190, as
indicated by arrows 198. As the fluid slurry containing gravel 194 travels to the far end of
production interval 44, gravel 194 drops out of the slurry and builds up from formation 14, filling
the perforations and production interval 44 around sand control screen assembly 40 forming

gravel pack 194A. While some of the carrier fluid in the slurry may leak off into formation 14,
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descri bed above with reference to figure 1 during a
treatnment process such as a gravel pack, a 9 WO
WwWQom4HhE65759 PCT/ US2004/ 000675 fracture operar¢1ﬂm2wmmmm75
f C ont:
thesrélgglélﬁg‘a(}g élg a}'xllje? ﬂdl ci(eqﬁerégagjld ﬁéﬁ't?&nl tsglfeglg flssgrggﬂl 408 1[1(?1{;ated by arrows

200.884 ratliallp Qﬁwmgﬂeﬂmws indrialGasl ieleghenb1801A ehter ﬂﬁjlﬁ@ﬂéﬂof%ﬁld control
formation 14. Likew se, sand control screen assenbly

scrgen 3shembli4fgas indiepied by gwaws 802 mEhe fluiddlowisg b%&kl thm@ale @r-md control
scr\é'én (Jgssgmlgl §1'0n 1§§1c§t gbg ijs 965 te%r%w];s V%nﬁéll% a3 t1nd1<hated by arrows

ool |oned
206’»%3ass15§ tmGgmcﬁob@ocara@k@ﬁblpnw A EB%s HAEI €/ tHel s@fface, as indicated by
interval 44 adjacent to formation 14 is isol ated.
arrpye ReF. 46 seals t he near or uphole end of productlon

i nteryva acker 48 se t he r do

ona AT e gty ETRsRRE A TR Retilifien 48k spBRg iftvice tool 184
incluthi®y ¥dbs-Sferadicati 196 8nd WAFpE @92 ayive héRdalp86le such that other

Packer 52 seals the near end o productlon i nterval 50
pr@ndthmmeesralﬁnaﬂb)a gevdl padkied, sigh asemddlmltlop detwelt 50p#s best seen in figure

|nt Work. string , 32.i.ncl cro - OV ports

PR ancbeny oGt iond 4 A el L6 FeS BF BRI £y Sy thousands

of fe@ﬁm‘d% ﬁfek@rﬁaﬂ‘)e M@rdﬁ:rﬂef (‘)f'f)%(ﬁx%tl&?m@ér@zqy%{ I%GUII‘C gravel Fackmg, there

intervals 44 0, ‘respectively. Preferably,
malyhe alggmmdnrdﬂs ammmt opbme beth86n tht&%awehpackmgtorf ptddechdwnterval 44 and

ev 3 u‘ilﬂt], g?f{q%sﬁ%; ﬁﬁglatfqg%}it@g]: {eﬁ 012 %Q% Fer. Qunc; ﬁ’é‘F Lpdgglvgptlonal completions,
cofsi R H1OHGT 168 ST ¥urlfPlin Medn@rivh §lhsaﬁ(‘1 Q&Itljo? <ere s%%ﬁl%l% 40 through

the desired treatnent process nay be perforne
grmlampk €94 Avechintdhfermati@al 4velits fhuid dess $s nos oalyfcbsﬂ}thnt may also damage
era e ab e s _to enhance
5561%?1*\? ?018%1“9#33 ety cHsipg s %WOLW@ fsserpbly g 0a however,
preva:lgE ducl ﬁtﬁ{i Yos§ Q¢ ﬂ)' iR Eéa‘i’ ngﬁﬁhts]f@t apo@lti?)hg(i‘ wﬁtgﬂlvgaﬁ@&?ntrol screen
In a [arge volune above t cture gradi ent
assbimblyf 40. mitccandirgin; husingadand cantrelr sescemeagsdmeblf ciOnady saves the expense

in the formation and hel d open by proppants.
assaalafefi Mot flyig laspbutaisogrotasit sray dpags! sr%\ %pdffp Hpatioy lﬁém the damage

Jring, the objective is to prevent the
cmﬂ%&ﬁ%gpﬁgﬁgof fines by packing the production

I Nt BeteatinginbW (or gpast she fiodtss afl gravel fpatiting tp['c&ﬁlbfmﬂinterval 50 is
process i s a gravel pack, the . objective is to pre

defigted. pF e Sy SPniRingseraye! ﬂ;%w.mgm@ﬁ doyplkaletroush service tool 184,
as d&&&?e\ﬂ‘% AM‘&P{{;E Qlf(f"}iﬁo \1/1\}‘(% é%téi)gsa)t% 1&1&\?\%1 llfb a};% 8%0?%%\%?%123%%@ 190 and

cro@@ﬁffc&tpo@t@ 188, dshiadiented &ytariowsedt2i OAs eher fluid slilrry%ibngalirﬁﬂg leravel 194
pack operation. Sand control screen assenblies 40

tratéed%w thefpe end ofi nroductigp ntenval s e eravebP4 diepeut ohthe ﬁl-ﬂrry and builds
up 'ﬁ%n‘f:l 9@&9 ¢ %lﬁ’tlla% ﬁl\é'pel'fg aﬁortns :?IH a& \S{i%ﬁl%@ F%]a}% d sand control

preven | cu I Cl en S| e
scrfeérm&&d’m@w hE foRinhivigOavel pﬁkﬂ@ﬂB Wiglegbmé ol the@alfier fuid in the slurry may

lea}( [)f(?f?rtltg%grgnafulog Ilg the remainder of the carrier fluid enters sand control screen assembly
42, as indicated by arrows 214 and radially inwardly deforms internal seal element 182 to enter
the interior of sand control screen assembly 42, as indicated by arrows 216. The fluid flowing
back through sand control screen assembly 42, as indicated by arrows 218, enters wash pipe 192,
as indicated by arrows 220, and passes through cross-over assembly 190 for return to the surface,

as indicated by arrows 222. Once gravel pack 194B is complete, cross-over assembly 190 may
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in this case a fluid slurry containing gravel 194, is
punped downhole in service tool 184, as indicated by
W@e0emnss7396, and i nto production interval 44 vPEI/US2004/000675

agé}é@@ §?§¥1?1%89(?}§&{52’l’ %Q\pe’l pgc‘ck ?ﬂgltlorﬁg g&r%&?c%o?ﬁatgfvr sv&% retpeved to the

rry CO al nin

suitfaret A explhinedgbaat, usiigRattdonGB] dchdefifavinbiyld2 ;gé\aehed flul@1bss from the
drops out of the slur%% and builds up from formation

intguor of pand; aegtrok seecep assemblit420at pipdichied duiervaloy and dermagipn 16 during
ontrol screen assenbly 40 form ng
Suél%hgm-pac Tgﬂ " While sonme of the carrier fluid in
t he AslshbiM heaktoQhbsel sKiIRdTif Rt Odvert dhough FigWes 6-8 present the
2004/ 065759 / US2004/ 000675 the remai nder of the
tregfarent @frm\ﬂlltlp1ecinfe_sr‘iztalesrcwsl,c agephliorsane wctnlcslmr@etatlalsweth’@aglcemt the top and
boﬁ%rfl (9:}%1‘; I?rﬂ bﬁligtrgé,g}/vs &eé%gﬂﬁ'gggr@&}gtsg%qqﬁg :ﬁ%ﬁé&%&’em wellbores that
havd 1R dipdctidAd GrieRatism suck & REAnESwaTdS A8 ahoﬁ§ontal wellbores. In
i ndicated by arrows 202. The fluid flow ng back
thet forzogtal saerdatoon far ekampley pashendssmb the 6] ofgwroduntion antedyal 44 and

Pa&éf %&E %ge ogggé %p\lf\ﬂ@cgrgglﬁif f[dé%&%éga il 2 H@tp 59@8 tion intervals
ha@ent%efl |d@é’é§1b@@§§<bélﬁg frOfe St ing %%mg"[’estrigngﬂe%ﬁﬁis RéscrBEd Mbve are also

After the gravel packi'ng operation of production
suutathxl@ﬁovuéatmg aismgtagpdietien ins@valitegersebby dgdborea maiegecomplished
) crﬁs? over, asaﬁg& ¥ 190 and wash pipe 192 nay be noved
n Py trips dpfo @ 8ther production intervals may be

ar aW1l&ﬁﬁK§\%t1§Hﬁ£ b%én @e,rs B e\f@llluég?nv%%nﬁ%ﬁﬁnents this
seen in figure 1 . I stance etmeen ormat i on
desctiptionl 1 mtrmtemded %bmayis&uéw nda dohsitiog sensen Vdrmus amdkfications and

BRI RN A AT T TET M
be O%?B&b&?%?&%h%né‘ RRHEY iRkhe WR%F tEeRcd fRemd rd@ééf’i&tl?lgﬁ il {89 therefore,

production interval eventual produ

inténdetlia theedppemiedi4laiht el@snpaeeanyfsacin thodifahtions or embodiments.
conventional conpletions, considerable fluid | oss may
occur fromthe interior of sand control screen
assenbly 40 through 15 gravel pack 194A and into
formation 14. This fluid loss is not only costly but
may al so damage gravel pack 194A, formation 14 or
bot h. Using sand control screen assenbly 40, however,
prevents such fluid |loss due to internal seal elenent
180 positioned wthin sand control screen assenbly
40. Accordingly, using sand control screen assenbly 40
only saves the expense associated with fluid |oss but
al so protects gravel pack 194A and formation 14 from
the danmage 20 caused by fluid loss. Referring now to
figure 8, the process of gravel packing production
interval 50 is depicted. The fluid slurry containing
gravel 194 is punped downhol e t hrough service tool
184,
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as indicated by arrows 210, and into production

interval 50 via cross-over assenbly 190 and
w@ems®eoser ports 188, as indicated by arrows PARUSA84/000675

lurry containing gravel 194 25 travels to

W}tﬁﬁ%{lgwegn% of production interval 50, the gravel 194

drops outA @hd thittrdllstreery agereiblypokitisnablwithirg wellbvoré téiprising:

16, filling the perforations and production interval

50 &rtgsmBips AAYng Gritlpli pips seeion and sepasfojatas seesioni haying at least one

op%@ﬁatﬁ%%éﬁéﬁpwvgé L e ST of the carrier fluid in

urry nmay to formation 16, the

remgi ﬁlcherm@ﬁumm@osﬁarnea &boiitl thie bx@HoploF thebdse g?ier @e filter medium
screen assenbly as indicated by arrows 4

seleeftyiel allvalrrg/ﬁwd ﬂyvvdbepreﬁhrmlgh ranépmentm@lart@mmﬂ@w mé&pnedetermmed
siz gﬁgﬁ 30 the. nterior of sand control screen assenbly

q gr ﬁ%lggted by arrows 216. The fluid fl ow ng

bac kn iMiémbIcRaIsifert PBLitiOhedHt (AR PaARIO WAL e eﬁ‘érated section of the

i ndi cated by arrows 218, enters wash pipe 1 f
ba&nupm@m@umbybdhn®ﬂswzm®u@aﬁm(pamsgsfﬂhmeaghp@ross over

assenbly 190 for return to the surface, as indicated

by arrows 222. Once gravel pack 194B is conplete,

Cr 09S- OV §he SRRIGBAIrYI sbRien A8¥mbhlasRiRA AR 1 %erem the internal seal

PCT/ US2004/ 000675 agai n be repositioned uphole
elegteat/mbvqmﬂu@dldm fran dhe lpteudutotthmtd;rmref ﬂﬁlssncbcrontrol screen assembly

e surfac As _ex ed gbove,. usin
and SlnSi Ao 00 dud ety usn iy RS FodRRTRY Fel dssembly
fromthe interior of sand control screen assenbly 42

into production interval 50 and formation 16 during
sucB. sub3beseutconpelsatden assembly’s redited limlcloin :hp\dmree‘m thetimternal seal

t hose skilled i he art, even though figur {
elemﬁag‘é SEChLY aiacBed waRi bt bfpuk P}Pmssctf’ oGS pipen
wel | bore in a vertical orientation MAth packers at the
top and bottom of the production intervals, these
fi gdr es dhesandtremtcdderben aabesubly eprasdin clavel 3 Windreis atrdiidlly extended
have ﬂ@ternai Flrectlonal orientations such as
postieR|of Hiednigef #3t demanids FoFivsd Hithin aipfilsoyisyn theplankpipe section of
tal orientation, for exanple, packer 46 is at
ﬂ“hﬁﬁéﬁgg of production interval 44 and 10 packer 48 is
at the toe of production interval 44. Likew se, while
nultlpleggroductlon intervals. have heen described as

bei ﬁg t r 8¢ eandgqptr cgeg ,a;g@m@l}t qs,rﬁcltefl Waclan B gdisrein the internal seal

elegf‘eﬁf: sp&ﬁj W denhéd Fitfinihe PISC’LEH( g@@lsgct%)grof 'il{e%'é{e P%e %wth an adhesive.
re production I nterva by a weltbore

naybe acconplished in rmultiple trips into a mellbore

VWil e this invention has been described with reference

to P11 usthasandecontrlsaica atsemblyias secited ingdaigy | firthencqneprising a ring

{

thav& se%t&é‘tﬁggg?cfhltec {Jlﬁlg%lgtglzltﬁg%gpel nxﬁelﬂ {hc 'Hng ch)‘g‘} %'029 3 sealingly couples
to fhe bladik e seetictindrabié bBBhipeas wel | as ot her embodi ments

of the invention, will be apparent to persons skilled

in the art upon reference to the description. It is,

t her7.ef O #he sand control screen assembly as recited in claim 1 further comprising a seal
ring that 1s securably attached to the internal seal element and an attachment ring that securably
couples to the blank pipe section of the base pipe to maintain the seal ring in a sealing

engagement with the base pipe and position the internal seal element adjacent to the opening.
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i ntended that the appended cl ai ns enconpass any such
nodi fi cati ons or enbodi nents. 12 WO 2004/ 065759

weEROMEE2804/ 000675 What is clainmed is: i 1. APGHNOS2004/000675
congr ol | ositionabl.e wi thin.a.wellhar
condi 1 si 15° S8R BRREISn BORLBL IR B s s i i ferna sca

elediedlt RasResechRigpRdticrerhdroin Ay FIBY fAdm |teamterdR @ thd exterior of the sand
opening that allows fluid flow therethrough; 4 a

cortrql seteemragient yois Previenied dnd lsawn sedlingepasiionorhes¢intfhved flow from the
base pipe, the.filte dium 5 sel.ectively.allow ng

exiPiidh (g e Bigrion sf e Sl ebBher oty ASMECul at e
flow of a predeterm ned 6 size therethrough; and 7 an

internal seal elenent positioned at |east partially
wi t Bi n t Abe pandfeontielesdresn essemblyods redited ii8clpls 8 whiepsan thiedmternal seal

oLl S R AP REEAEIS!, 1 D2,

in claiml wherein the internal seal 2 elenent
prevents fluid flow fromthe interior to the exterior
of flbe sdhdsadrroniod] ssep essembbeastyesited 3n elann & wWhewesn the internal seal

fluid fl.ow fromthe exterior to.the interior of the
clegagil i oS prabee SR (3 segling PopioNs ang cont r ol
screen assenbly as recited in claim1l wherein the
internal seal 2 elenent is securably attached within
t he bl ank pipe section of the base pipe. 1 4. The sand
control screen assenbly as recited in claim3 wherein
a radially extended 2 portion of the internal sea
element is received within a profile within the bl ank
pi pe section of 3 the base pipe. 1 5. The sand
control screen assenbly as recited in claim3 wherein
the internal seal 2 elenent is securably attached
within the bl ank pipe section of the base pipe with an
adhesive. 1 6. The sand control screen assenbly as
recited in claiml further conprising a ring 2 that
is securably attached to the internal seal elenent,
the ring securably and sealingly couples 3 to the
bl ank pi pe section of the base pipe. 1 7. The sand
control screen assenbly as recited in claim1 further
conprising a seal 2 ring that is securably attached
to the internal seal elenent and an attachnent ring
that securably 3 couples to the blank pipe section of
the base pipe to maintain the seal ring in a sealing
4 engagenent with the base pipe and position the
internal seal elenent adjacent to the opening. 13

14
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11

12

WD 2004/ 065759 PCT/ US2004/ 000675 1 8. The sand contro
screen assenbly as recited in claim1 wherein the
W(i) o6t seal 2 el enment has a seal i ng positiBET/US2004/000675
in gl I t0: - ' L
i o Sén gﬁéj %(Inct:r%‘%v {r%%@g%&?@%lk Bgs{lbl%lle \Qltﬁjg% v%ﬁb%{é cgﬁnprlsmg.

an da ®agk0pips BANViIhE @ WK Bip® BectibR fafill A }fdrfd)lrﬁed lséwoﬁ hating e least one
4 exterior to the interior of the sand control screen

opexing:thp| a}lows flid Bow hergthwugithe sand control screen

ot TsY ol b Eptdl oy RbET S g B B, B e medium

seléWiRelyaabwig RASTIbW ﬂ[bretﬁrolt@h axﬁlﬁeﬁ@ﬁ@l paxiicite W &I predetermined
assenbly as recited in claim38 mhereln the interna

sizg thetethrougl; enént is radially outwardly deforned in the

2 B3 B RS R IR PR i e
bas‘é‘lp g3 the fhtddBA1sBA ERnfeRMPIViY 1 \8alirg posRiRa Y hetdReniia YioWdrdn the interior
nk pipe section and a perforated section having at

to theaxteronef tig wpd rq:pn‘golt feadensdsseovidy fid piedlerftécoand a non sealing position

wh tg{%{engﬁpxgr f?(g? t&% tllfagygermr[)tg mﬁ? :lfggll.‘[l fj t§1l %E%FEI‘?HQP tscrteer(? assembly is
allVR L& thY Sda¥in8pbSMb thel ihidhhi Eéa‘? ¥Yeﬁ1'€§tr 1@1’4@1‘1:9%%@181 deformed and in

preventing particulate flow of a predeterm ned si ze
thetrioe sedlimgposihipn ahelinferaal sexitedenmant issredilally irsvaedly deformed.
positioned at |east partially within the perforated
section of the 8 base pipe, the internal seal el enent
Naving arREahl ehRASLELPRsHRY S RcfildhdIdh QW iR i Shiomal seal
interior 9 to the exterior o san contro screen
clemssiainbtoprably graehe@hwabindihblankpipe seion of thepdmsd pipe. 1 0
wherein fluid flow fromthe exterior to the interior
of the sand control screen assenbly is i i allowed,
in H]e SeRL kaf oi lsO%en E%Qm'bgﬁ A RRted ?fﬁklaﬁh aFERh 1Je§1 a radially
radial ly outmar deformed an 13 6 ‘non sear I ng
extpadedtpoation dftike lnmrﬂalmezil ebomaint &l remvﬁd wishin aghra@file yithin the blank pipe
inwardly defornmed. 1 12. The sand control screen
S“ﬁ§§@ﬁﬁﬁ§a§§”P%cited in claim1l wherein the interna
seal 2 elenent is securably attached within the bl ank
pi pe section of the base pipe. 1 13. The sand contro
scr een ashesint Yool s@eer Beerhtsly a$ reciredlia cWilﬁI‘leiWheﬁem the internal seal
radially 2 extended portion of the internal sea
clegrentys securably atasherbwithindths blask pipeseqtion i theitase pige mﬁarwa adhesive.
pi pe 3 section of the base pipe. 1 14. The sand
control screen assenbly as recited in claim12 wherein
t he1$.nt eThedand editrol Ecrédrea¥Bunibly 8s 18€ieddriablajm &1 fizteecbmprising aring

wi thin the bl ank pipe section of the base pipe with an
thapisiseeuraldy attached to the internal seal element, the ring securably and sealingly couples

to the blank pipe section of the base pipe.

16.  The sand control screen assembly as recited in claim 11 further comprising a seal
ring that is securably attached to the internal seal element and an attachment ring that securably
couples to the blank pipe section of the base pipe to maintain the seal ring in a sealing

engagement with the base pipe and position the internal seal element adjacent to the opening.
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1 15. The sand control screen assenbly as recited in
claim1ll further conprising aring 2 that is
weemunesky attached to the internal seal el enePCT/US084/000675

oi pd7ect SRhp RSl o EMRLER ugab A 0T

SCr eRatigss 4iidlcyn@s] screh be@mbly Witkinm pkddidctioh terval of a wellbore, the
conprising a seal . 2 ring that is securably attached
sandgsontiel seieee pssemblydagluding prbate piprchaxingaarhlandimpmiectionapd a perforated

sectnﬁ% 11%\79 Sé&lcrlgag élr%e o%enclg%,tp fqt?ér {I%dltmne q%itl%%léd Qno%?an &%rfo? of f?le base pipe

andlarFiR e BN Eleﬂd’eﬁt"bo%ﬁ@n&ﬂa& et ﬂh@tlﬁl’ydmﬂﬁﬁ tHelp@ffoﬁah:ﬂ sectlon of the base
internal seal elenment adjacent to the opening. 15 WO

Pip2004/ 065759 PCT/ US2004/ 000675 1 17. A downhol e

treat nent S the.steps 2 locating a
s an BB AT OeL EELEhE P iFid R et on
| Nt grevahtinildd N6V BRI tBe intdHor toxhd BREH STt RhnFEnBBNscreen assembly
assenbly including a base pi pe having a bl ank pipe
withgh¢ intemaliscal zlqueant thabeadirolsdflhgd dloivatheretivough. at | east
one opening, a filter medi um positioned about an
exterior of the base pipe 5 and an internal sea
el efgnt @ﬁe?hféﬂﬁﬁ%gre@fted ﬁéﬁltmﬁq RfHeRdih dhe e ?QTﬁreV&ﬁing fluid flow from
perforated section of the base 6 pipe; punpi ng a
thet mgatomgatthé kxtiedor nf thet $vad proottok siream assereblyafurthemcorBprises radially

ouigrdy Rshording the Sl st SRROTE AP SR BT wih fhe perforated
sediiBf of gﬁh pseal element that controls fluid flow
t her et hroug 1 18. The nmethod as recited in claim 17
mherein the step of preventing fluid flow from 2 the
int exterior of th nd control scree . .
2o %W a8 GF srplaim, b7 Qrﬁgﬂ;r R FigP of allowing fluid
ﬂo@«effrc% "tﬂerl&térfb‘f t%ﬂ‘l% %‘it@l%r SHefd sa%g ORI sbidkR as%@x?\lﬂtyn 9
engagenent perforated 4 section o he base
pipe 1 109. The nethod as reC|ted in claim217 further
n2r|3|ng the step of all H% flud 2 flogw fromth
ext €01 or Hemethodias esitein i FEwhsieen e Aep of Adere ﬂuld flow from
ARt e o Rl ) A ech BBl At BBl et adialy imwardly
defoxhdgitive intedndl Isml leleheent ma)Oﬁ‘orh Real®igregapenichowitls diegerforated section
assenbly further conprises radially inwardly 3
of theb@ssRiAYy the internal seal el ement away from sealing
engagenent with the perforated section 4 of the base
pipe. 1 21. The nethod as recited in claim17 further
CONPLI Si Mye ifechodtas Pecited 60 Elaind UT HigrtHed codpfisiay eatstdpl dficdntinuing to
flow fromthe interior to the exterior of the sand
preyvept: flyd flogy Bam the ggﬁ%cpryto 4he exterior of the sand control screen assembly after

terminating the pumping of the treatment fluid into the production interval.
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3 termnating the punping of the treatnent fluid into
the production interval. 16 WO 2004/ 065759
weEonAE2804/ 000675 1 22. A downhol e treat nent PEEURNN4/000675
conprising the steps of: 2 locating a sand contro
scréen addowmhgleieatment mefiodsgrprisingiths €eRsAL of a

wel *oggt;ir%ga %agg cor%rcﬁ%@r%exﬁ Qﬂgﬁlgiy ﬁ%lfig ﬁ%r@tﬁﬁﬁgmﬂfewal ofa chllbore, the

i nc ase pi peé having-a pi pe section an

sand cpatrélecEesbserblydndliding Hbase pipediavingadblankmpépeaseetivngd aperforated
filter medium positioned about an exterior of the base i
sechppybaving & eastne openang alfiltsempdiamgipsitionghabiopt ayfagerior of the base pipe

o Bl i Sl bl £ S50l ptnorietie
pipef oduction interval; 8 taking fluid returns fromthe

exterior to the interior of the sand control screen
assPWBping a teapmeny Badiinlg the pfodustipsisinterdy t he i nteri or

to e terior pf the sand.centr.ol. scr.een I .
to (R THEN b P T SR B R B assembly
Pr oGt fluidiioss frdiR thef in@RAbE Wdeh&it&idrOF the@aidWntrol screen assembly
interior of the sand control screen 12 assenbly. 1

with3he iMtenalsed elément;apdi ted in claim 22 wherein the step

!t e ool RS ot efehioo BERlRYofifs i pontrol sreen

asse@BRL 1 ses radially inwardly 3 deformng the interna
seal” el enent away from sealing engagenent with the
perforated section 4 of the base pipe. 1 24. The

met hod as, recj.ted in.claim.22 rein the s . of . .
o e8nt | N Pt 2 58164 fifrino2d WEeEites g SF GRingeuid retums from
the@¥{efibl Bthehtelibfo AR EnEQIMOPerceh b &RMbASB ARG cYmPHER rddily inwardly
internal seal element 3 further conprises radially
defouningtiad intederl seakielegqrenhavayrfren sedling engagementewith thetperforated section
fﬁﬁélin engagenment 4 with the perforated section of
0 AR pipe. 1 25. The nethod as recited in claim22
wherein the step of allow ng production fluid 2 flow
fromthe exterior to the interior of the sand contro
scr 2én a¥henmbthpd hsirechet inctaipri2sdwreis thesthipalf ipyeviemivey fiilig loss from

deform ng the internal seal elenent a from seal
thegAtaIgE e SkferinT phibe san RN 0T8T &SP vt theripicmabepal element
furmep&m};r?ses radially outwardly deforming the internal seal element into sealing engagement

with the perforated section of the base pipe.

25.  The method as recited in claim 22 wherein the step of allowing production fluid
flow from the exterior to the interior of the sand control screen assembly further comprises
radially inwardly deforming the internal seal element away from sealing engagement with the

perforated section of the base pipe.
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