10

15

20

25

30

WD 2004/ 097167 PCT/ US2004/ 008233 SAND CONTRCL SCREEN
ASSEMBLY AND TREATMENT METHOD USI NG THE SAME

WO RO @A FI ELD OF THE | NVENTI ON 5 Thi s i nvenp@DNS2004/008233
rel ates, in general, to sand control and fluid | oss
prevention and, in particular, to a sand control
screen assenbly having a seal nenber that prevents
fluid loss fromthe interior to the exterior of the
san8ANIh CONTBOLeSERIFDE ASSEMBLYoAWNR T REAIBMENINMETHOD
process perfornmed w t hiGSENGAHRKSAME i nterval . 10
BACKGROUND OF THE INVENTION It is well known in the

subterranean well drijilli and [ t that

relatively fi MM@&MM produced

duri f 198! #i d,

© hay T inB6REL AR hordl G0 3GAT DAL bh@TLAI 18 prevention and, in
pattitidal, teatad émltnmhtsmreen ad‘sbmblydnwmgu sdall ﬁmbcnyham(pcmnts fluid loss

as result o the t|o uch parti

g AR arHe e eierbt o heend soued Sepel dvstii Jfioghg o treatment
p&@{@g&%ﬁxﬁad\%ﬂﬁhﬁ }JlﬁlcﬁﬁunteﬁMCh as tubing, punps and

va In addition, the particulate may partially or

fully clog the well creating the need for an

ot oduced to the. SAGKGROUND dEfHBANVIRTHTHS [T e e
produced to the fromthe

hy dr RGakRAKnblvi il Shé! Shtteraiehh 38 RHIBELEHA egmpmub@ BRMhat relatively
One nethod for preventing the production of such

fipepatticulptet wateriele may be grodycest dwdng theprpdistionind hydracarbons from a
WB J t% C?tlltagé{gestn?ugr Va%ggcﬁ%a{egai)? Cio(%e }L %?gs\e/(lhlﬁa{ég nf{o‘?}n edNumelrous

proBI¥RseinbPBecid Sod) desalndfr b Iﬁ@dueﬁﬁn ioff sde@m&ﬁiulani oFbhexample, the
wel | bore on a work string to a positjon proxjmte the
parieylpiggapien gbrasive ﬁvqamczeewonemwﬁpa thg wetySuch s (ehipg pumps and
i qyi r
b R0 R a0 Bl BRHAL RSB BRULFHERE, e e for
arl ypensive woskarer Aisd, gfrthedpﬂ‘tlalﬂdte\ﬂmmh 1anequenltc e sprface, it must be
referred to herei ravel, is 25 then gq ed dovvn

repiw e SR the hydrgcahen * TS UFiRg Sygbice PRoRSETLE
bet wegp Iﬁé?ﬁocfsﬁw?g)rexfeﬁ % ?&Hﬁ&fbna&dsdcﬂ ZJaﬂf‘crufa% ﬁ{a?e‘i'lal is to gravel

wel | "casing or duction zon The qui d
pachrthé evell eidfaoent té ItM\'mqonaorbldahé of doraselyi mnSCdﬂawét;mmdmtwm interval. In

a H‘l’? tjgrqafé/raef B?fg% 1%"%1(819 é\v%llna %§%E8€6%\€%£Epﬂggfg{fﬁ&nﬁ%ilg ‘wellbore on a
W§ﬂ@§{nﬁ§ W4 9!)s1t1<§1?ﬁt%§ﬁna{t9 tﬁeQIe@ir&cf‘ﬁroﬁﬁ@ﬁ&' infepalt, AMMNiE RIS including

hi ghly"perneabl e to the flow of hydrocarbon fluids 30
a bigtidojapede snd heelptivaly odarsdparfiguiate ymtfmad;,muah as spatlegravgl or proppants

h f I ui. d
wihickS By ot 00 2rEeS A Wit s eS8 Y Bkin ap srovel, i
theh tghntdee Radiet werk Sting tdh@siatopeiet wellllaahelugabeiddabéween the sand

fromthe formation. 1 2004/ 097167 PCT/ US2004/ 008233
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, gravel packs can successfully prevent the problems associated with the production of

these particulate materials from the formation.
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It has been found, however, that follow ng a gravel
packi ng operation, the fluid inside the sand control
w@eeemribends to | eak of f into the adjacent foPCEUBIING/008233
Thi t Ubfiswing 4 ReavePPacithe OPEration, the fluid
rel ZI{ :h\g}glﬁﬁafeif%lgﬁéihsgg#’%h??i nto tn%e :‘%gar rera?i %n,g bgt arlr%r)ll’ ° R
indlisthe sald cbritral serdanteads todedkhelT dutavted adjavekt frmatmmh. tThes leak off not
sand control screen and.the formation by, for. 5 .
o RIS 1 ARt P i S HREATGHOR I (Hp ghe Gyrtation, but may also
re&?ﬁn&ﬁ%a e t@ tlferﬁﬁfél' b&cld 18ind BeBahd 8hirol Béréen Addin€ f:8@kion by, for
0 IS particularly problematic i n cases where _ .
examiiple, faetuping cu irination mthen\ihlissnol desirable 4o frashire that formation. This

KT T A ——
a gég??g@%&@ e QfreOfratdl Packihp R1tHE P sERaind tn BEYnRRication with the

C
e to performa formation fracturing and
vapioop frirmgtiosdfop prextendsd perivdof tmeor si nul t aneously with

the gravel packin ey ati.on raulic fracturin of .
a hy@r%ﬁ%ﬁ(ﬁgﬁ’ ftoﬁngr%?).g ; S’ir@?% B(f'rg%(r? arfércr%as‘flsogr@écpgglg and propping
opeRfioR33Rr td6r fRLIRMILL Withothe khevel pRkimatdperitiod] #BaRulic fracturing
the wel | bore. According to conventional practjce, a _ .
off 2 dydacarbpn (oemalisghisagometimnesr necgssary &t incgpserthe permeability of the
enul si op el | er, o elle .
s P AP 30 g TR R i s
witer, QieBilrittl phelsfonagtllgdewaten of lgellgal il e pinaped dowen tied work string
15 The fracture fluid may carry a_ suitable propping . .
wily snticieny yrlume andharesyiraie oo Dpip divcaires ipn iprogtgtion interval
. Loy _ , 0o
T Bailel Mt 3h5 (AL Sl boBiehizoRE Q0T og LMD el o proppans,
whipk raré oygiealiyngferied tbrimedinras ngoppmtsatinonthe Theetifresadaruthe purpose of
fluid &st be forfCﬁd ] ntE %rhe formation at a flowrate
horiiag thestmRiigRs pReD PHARIERS TREVERT SRR al | owi ng the
ent rﬂ%@ﬁgctﬂfeoﬂ?tﬂé%l%t e BREE intbNBe Akt 86 a3y RItOBreat enough to
t he O formation structures apart, producing channels .
fradtire Hhavifdrinatipe atlewhiggth enizainedi ptappantp & laster dwcfipatgrepand prop the

into the production interval, and ther.eby increasin .
forieons Sgpcses SpikaaniATe el e Sl pist HGRY s Ogtive paths
re8dtfii obitd HeGRE&uchibn tihtervhl, 36l Yh& cIRPRIcA kIR théreservoir permeability

dependent upon the ability to inject |arge volunes of
intthel flactuieregronc t A such) theduedeshgf thedtastnre pperpidoryisticpendent upon the

o354 SRR B S BORS 0y Bl L eldeng of e
fo%ﬁtﬁdrpéﬂathi%}i)preéﬁeé flceat MM gl POwe riter mat i ons  traver sed
by the welTbore that are within a _relatively close

pr oxkt rhasybesn fovadahewesr, thekiis is glifffouliyfo; fraptyre guiltiple formations
resul.t, o exi . .
b SRS B LBIOLY ot G TRRDpoter. T
diffcudgié terreduhicoffthacériplexiopaidilength. of Accparaiangit yownhole tools and the
formati ons are closer t oge%ger than the axial |en

th .
asseejaied SEVICSr ol disprb FnRRTERT BSIHRNBIS OPERTYL ahgcosgingly, it formations

BT R AT SISyl LR OBR BRI o s

I'sO

sefvies eball ehenaceraiid oliake doinsaion eanmrt e patadtdi foramdivadual treatment
treatnment nmethod that provide for the treatnent of

PIREFHtSpl e formations that are located relatively close

to o’fﬁeréﬁ?é, R&feed¥as arisen for an apparatus and a treatment method that provide for
the treatment of multiple formations that are located relatively close to one another by

allowing the use of relatively simple and compact permanent downhole tools and service
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all ow ng the use of relatively sinple and conpact

per manent downhol e tools and service 2 WO 2004/097167
weEFONANEA04/ 008233 tools. A need has al so ariBenUSmN4/008233
togfg ap %%E@'h S aR0 Uriferd fcﬁ%%%raﬂﬁt&gi , Haheat H%‘ﬁ’lofd%att ffow for the

ravel pac Ing of one or re production intervals

grmﬁul packingufoid aigmbteuprddiation intetvalsadhidecpreventingrfitad iasssnto adjacent

5 SUMVARY OF THE | NVENTI ON The present invention

fognafianssed herein conprises a sand control screen

assenbly and nethod for treating nultiple formations

traversed by a well bore. The sand control screen

assenbly of the pr .,-Mm WMiLHN f or the

eeé agﬁJac? E‘%ﬁi% S?reen Xssembly and

treatment of.relati osel sp :
L o ek iy et h&%ﬁﬂgf
m&ﬁam&eﬁ&atﬁl%vmﬂﬁbe foeBhtfonbQraaBfted BVl GelIbS&S! srhelhdand control screen

dition e sand control screen assenbly of
aspﬁmlslemf thmpecmemomvelpttcewpwgies: rfae gher apateent of telatbsly closely spaced

terl an ent f
fomp i B S ooty SE FTatleB Ay REbRE st R ophote toots
anldayerAge foddd. UTlatidiYioRf the GRED bﬂxﬂ:ﬁoltdaﬂienaiséémblfr logitee Hlepdt invention
therethrou%P Afilter mediumis posi ti oned about the

preyands instesisgdlefluiddesstirom H@rmﬁe@ﬁr herephto Beadgaceniformatis.
filt I Y, .
ey B0 PRI FOARA' SR Bl RS IS, Do o phatity of
o@hﬁ@ettﬁﬁmﬁmﬁd fhiid eldvhehertthromghh. AAﬁltSIGﬁiedﬂmﬂbe rpoi51$10ned about the

operably associated with the, base
XAEHB qﬁd%asaamemmf th&aha%paoanﬁ%ﬁﬁ%n Iaﬁdlaﬁldseéec@afﬂkyeaﬂows fluid

r.@l
SRS e BEEReCa  hdield hd (Pt
sedbinembeoid bperablyiasspcidtdiewbahe beseogipe. iheveealt mefobeai has a one-way

loss fromthe ipterior to the_exterior of the sand ;
vaéWP g‘g@wéle ACSSHAHER PR FOBBENPE S TRt RIS Er By fuid fow

th¥ r%)to? thedBast PipR! TP the¥Vnelis, vARCc@iRliFaBbn, the seal member
een asse when "the differential pressure
plbeembseﬂmdtth ﬁtxmetm orterznrdo theeexteniasrdfdhe ednd ¢rmtrohpateen assembly and
assenbl ce eds red

oA R Fm e Bt BE A aon ot s ST cnp e eep psembly when

thE BT Elenfll 1T§’f‘é§sufé Béthobh ané Extondt A1 tHY Ritdrr dfathé Rend control screen
exterior the sand control screen assenbly and from

assmblyxetxewdsra peedetesmingd dthregholds InhtheswHve open configuration, the seal
ge eglégv?c/’ss %pbd ¥'I ?rotlré é’] ?ntg&gﬂo%' &E:ngxteﬁgr of % eg%ngontrol screen

bi asi

asséiﬂlslgzlaﬁd ﬁ@hyme ekﬂ&nbfﬂo&h@ﬁ‘i&ﬁﬂir FetHe, samh ecsnutdn ecrseﬂissembly
menber is in the one- vva}/ valve  configuration, the
spr i Mgoneeerabariments thenseal member fnsdyder grepriae Aetaier.taobigsiag member

a@ﬁ% g@g@ slgfvléc MR erfl@c?mﬁnpﬁtawh@lg +HPORe" éfﬁ&ﬁ s ;1151 ﬁle one-way valve

ve 1nto a sealing position.
capdigitation, the hpnn@mtam@ is &t aifinet rpositiyn belativd ahalbhge p1pe such that the

dto th th | |
bléﬁﬁé megghopwErest He SEuae %‘%I?Mb’é‘Fo ?ssgﬁlumrgtanéstl%%o & gﬁeﬁrst position, the
f
speis g ﬂeﬁﬂfe?trﬁeﬁlnl?e I’(ﬁ@asﬁﬂg e&ggcgg@gl{églgasg ?C%@mts@ ?ﬁlgﬁlty of shear pins.

ition relative to
Whiea shengpahmrinber dde shanedlvelogsn donfgelation,| the spring retainer is in a second

position relative to the base pipe such that the biasing member does not urge the shuttle
valve into the sealing position. In the second position, the spring retainer may be secured to

the base pipe with a plurality of collet fingers. The spring retainer may be operated from the
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valve into the sealing position. In the second
position, the spring retainer nmay be secured to the
whame/ogilpe wWith a plurality of collet fingers. Pdhesmmwmmz5

B

secOoWtep@tsd dealbmelndert s én dppdriecwty vaivotordignmiongthe shuttle valve has a
pressure within the Fase g.ge. W]eﬁ'ﬁ t he sea rrerrbetli1 I
sep]gng Rosien g%_a\,ggyl $e3l10& PeYHeR ng]é‘?q seal member 15 19 the valve open
coYl?igYu?l Blfi‘st hEER! v H%Sé tisaMe@PdsiioRONWhEAkidghuttle valve is in the
en the seal nenber i's in the val ve open
dlmméd gumm, tire, shitile witwet hiebe sdourediia shesbage péie with a keeper ring. The
position t he sh tIe .S in the s
slﬁgggq quy_;‘nmamg ogﬁqﬁeﬁ tg %ﬂl\%b\iﬁcngosd o1, 1L TRSREDSE JO taﬁﬁ&%rglgtéal pressure
e aftﬁ‘gctleielﬁuhﬁ?HgéshBIdnﬁetwe—eiﬁthe%ﬂdreanﬁ%H §nteBYr HCthe sand control

operated to t i sabl ed position in response to a
sombehfeeswnhlyalAlmelelye theathottle ealys wapberaperséad tohhe dirgblgd position

bet xte nd .t he, i nt ar, of the sand
b se }ca l}é g‘i“gt té%%@ﬁ@ Valvﬂellaé]rvﬁ g? ﬁ?eqaffe PPRe shuttle
val Vg fRheP @siRe batiRGprb@nt hvesticall ®Svidos tréaentethod comprises
mechanically shifting the shuttle valve relative to
loctimngrmsmdgiopeo! steeen ssemblhwithispprodueion tery @f éﬁ’fellbore pumping

g

the et EdrtRN sérbdrEistahblyfwith avedal brirther pfithei sagd cantrol screen assembly in
treatnent fluid into the groductlon interval,. all 9
a phenwdy relvigroeatigeration. aveyening Huit loss figm thejatetighp t ¢ exttérior of the
sa%ﬁn(%on pl 3&b&T QsBd 1t¥1 ik tBaPmekBl: [P [ﬁé%n%a& Re1veadtifiguration,
séréen ass in a one-way val
ofcpatinigy iea tsesin mepiitey eﬂbmn thef lone-avalyosalvé r @mﬁlgbmtuont ®r jaovalve open

c‘gm%g}q?at%ﬁgxaéggil 8wg}gr Ofﬁh h&%&)gﬁﬁ;a%ntgceﬂg?r 0l i8S ro?’eol} tﬁssegbcoXtrol screen
a&g&_&guratlon operating the seal nenber fromthe
y val ve configuration to a val ve open
configuration and allow ng production fluids to enter
the interior of,
BRI EF DESCRI PTFEN=E E--DRAY Dre=C
undeggst angh8 g:oﬁ{plétg %nﬁ&@ttahﬂlﬁﬁ o@r’tﬁe Q’th@"é& %ﬁ@sadﬁintigeﬁ of the present
present i1nvention, reference is now nade to the
inventadd, ecfemase:lslq;ww\r madoto ﬂlheietaﬂv@ descontien efhthevinygntionglong with the

acco i n_whic rr I

SGERTPRIER (HEdrent P Sut bty BORERR LR, BT faes rofer o
cGepbii pmanaanwmre 1is a schematic ill ust ratl on

of an offshore oil and gas platform operatl ng a

of sHimire dris pochepsticeiilugaiontt assoifthora,eil ﬁflégéﬁplatform operating a
nt i,on [ Ay view of a
p?ﬁﬂﬁ“@gﬁ?wﬂﬂs Fggéméggeﬁgﬁﬁéggg gkﬁresént i nvention
havi Figuge $6ah paribent aivaypns\e@f \wisahd boriirdiasreepiapembly of the present
Fi gures 3A-3D are cross sectiopnal views of a sand
inysniiomohaving el BEBRRLTigPased WHBIN 2pSpPWEent i nvent i on

haV| ?’%u?es SRR TBIDEEssCRMRSHAE WilksPofPh Wil EdnfroPfsciRBE a¥@Mbly 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;



10

15

20

25

30

Figure 4 is a cross sectional view of an alternate
enbodi nent of the sand control screen assenbly of the
w@e@smeyitieT nventi on wherein the seal menber conpCT/EEX04008233

plurality.of Iug 200 97
o st foaaBss g Siér o 4 dle smbadimant < amd control
scBfenadys@hblr sratte ﬁﬂ%@llﬂ%ﬁho@fwﬁbréiﬁﬂﬁe Geslt fielnbSE cé@Prises a sliding
assenbly of the present invention wherein the seal
slepvaber conprises a sliding sleeve; Figures 6A-6B are
cr 0 t I, vi '
RS E08 ot G5, SLuBByel RE 18, SIDA BRbofheft of o sand
cdnmsErstneem avdeaibdy of tthe psesat maittmn whefein #reSseal nsdnitshr "@mprises a
sI eeve; Figures 7A-7B are cross sectional views of an
lidinessl9e¥ee embodi ment of a sand control screen
ass e, ar e :
renEiap s A TBC e, B TheckA iR I HuipbleCeffiment of 2 sand
cdfntrohiscrpérarassehﬂﬂy of thdrerisodtemmertiont whereinr éheofeahmember comprises a
ternate enbodi rent of a sand control screen
S@é@eﬂ?ﬂ"?' of the present invention wherein the seal
Te MU TR 56 pln bk i A R Sirudtl 3R Al Afidiment of a
cross sectional views of the enbodi nent of the sand
sand eontnd] sceen esnembds efthleyrestntfingentiongviiencin diné spabmember comprises a
o osi it]| ons 15 Figure 10 is a half sectional view of a
productlon envi ronnent including a pair of
sandrig@iat rIN-9DCHB edroS ScRfibNdl 88ewd of Hige BA®S&Ment of the sand control
i nvention before a downhole treatnent process; Figure
scieenjagsegnbiiapf fignwe B il Mariousipesitions; a dovvnhol e production
envi I I . .
oS BMTe s el ieR e o ARSI P Hfilht including o
p@h&ﬁ@n@fcoﬁtrol?dardéﬁwﬁéﬁﬂ)@iei b etk PResentih 0GRS, beforl urd@whiole treatment
is a half sectional view of a downhol e production
PIegRPPr onnent including a pair of sand control screen
ass e . .
hacgeet] ¥ bR ReRl AP o SRR Wbl BYfffent nctudine o
paiabf samlCtomhlscmem\asmfnbaesjoWﬂtmb&sepﬂ oﬁlvmlltlbnrdurmg a first phase of a
envi ronnent including a 25 pair of sand control
?%€€:0f the present invention during a
thir af ’
14 e L TRl RO ot Pt including a
panuf samdroentrol svceendissagnlzlies pdithe pfesad nuvention doting arseeomd phase of a

d%%iggo%qita%gergfprécggs present invention during a fourth

Figure 13 is a half sectional view of a downhole production environment including a
pair of sand control screen assemblies of the present invention during a third phase of a
downhole treatment process;

Figure 14 is a half sectional view of a downhole production environment including a
pair of sand control screen assemblies of the present invention during a fourth phase of a
downhole treatment process;

Figure 15 is a half sectional view of a downhole production environment including a
pair of sand control screen assemblies of the present invention during a fifth phase of a

downhole treatment process;
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downhol e treatnent process; 30 Figure 15 is a half
sectional view of a downhol e producti on environnent
WO pakigitey a pair of sand control screen asserdi/Us204608233

t he [5&% elt%t i g t éthlﬁ’lng A W' @%E’ 4&5@%’%83 enfironment including a

paﬁq—f 4434 Qb0 Setdsh asEblﬁbl]i& diﬁthbiprésehahfveﬁlﬁni tderiiey a\sixel phase of a
of a downhol e production environnent including a pair

dophelerfreatpentPsdcessr een assenblies of the present
i nv ri e
tr oc a7 sl Boriinbl BeR S Cadinic HOMIARN environment including a
paitf ofSsall@ ‘wﬂitﬁﬂ SciRER dssembhés etk lpﬂasaminnvanmoh wldiing am seventh phase of a
pair of sand control screen assenblies of the present
dQWélﬁtF@ﬁnﬁmrPF‘?&?S%n seventh phase of a downhol e
treag ]]%BHF %G ctﬁitnEW@w]o% a ®ovehHA ﬁfyroa@&foh%@ rotth&W including a
of a ‘Hownhol € Productton environment including a pair
paixf ofSgumd cwanbdl sire@cassembliesseithe ipesent§ invégiopr dsimgta eighth phase of a
I nvention durlng a eighth phase of a downhole
dawnhQlGHESHMBNPERSSS: 10 Figure 19 is a hal f secti onal
Vi eV‘Fl%Preal o WA s@ctfH’nQﬁH@Gv' di Wﬂﬁm&ietl‘oﬁ%&‘ﬂblﬁﬁeﬁ including a
pai r sand control screen assenblies of the present
paineiesand contoafsoreen assdmbtibooRihe pecsenteimyentpndieées 2 dovgiels treatment
20 is a half sectional view of a downhol e production
PIEERFr onment including a pair of sand control screen

ass el Rfa HalfeseMiGREMiew! dTwedbwididlitbiigion ehiiisiment including a
phase "of a 15 downhole treatnment process; Figure 21

paits of st Fonfesd tsersemassemblicd of dhel prasens| iaventioaudngr first phase of a
nvi ron including a pair of sand control screen
d%@’@ﬁr%ﬁr%e%tfpr?%eégpr esent invention during a second
phasEigfe A isAQwMWkRoral RS dgwdndsprodactibnfingiroemaa including a

is a half sectional view of a downhal e production
panof ﬁ@ﬁrﬁ?ﬁﬁol %?Q@oﬁsﬁ‘ﬁn@%ﬂf tb%\iPFeS%‘ft 18%GHiop shpipg|a second phase of a

gﬁ] the present invention during a

d? %%yuﬁhse bgﬁsgkgnhole treat ment process. DETAI LED
DESCF{lgEPéI 1N s QhaTiHect MYENEIWVGN a/howehadprodadtiomgenairdnment including a
usi n of various enbodi rrent? of the present jnventjo

paalf ef Sl eqnitol $gieen proeEblS T I8 BRRECTF (GREER upRe » third phase of a
Q@gﬁ%ﬁg, r}j}gg est.he present invention provides many

I ca entive concepts which can be enbodied in
a MAde variety of specific contexts. The specific

CTod e S LA BRI T N s

At tS€ e 1 1IveEm OfT, and

do nQihideht Bdkitd end GRS oPfvatibes %B%ﬁfents%&eﬂﬁblp@éhent invention are

discussed in detail below, it should be appreciated that the present invention provides many

E}

applicable inventive concepts which can be embodied in a wide variety of specific contexts.
The specific embodiments discussed herein are merely illustrative of specific ways to make
and use the invention, and do not delimit the scope of the present invention.

Referring initially to figure 1, a pair of sand control screen assemblies used during
the treatment of multiple intervals of a wellbore in a single trip and operating from an
offshore oil and gas platform is schematically illustrated and generally designated 10. A
semi-submersible platform 12 is centered over a pair of submerged oil and gas formations
14, 16 located below a sea floor 18. A subsea conduit 20 extends from a deck 22 of the

platform 12 to a wellhead installation 24 including blowout preventers 26. Platform 12 has a

6
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Referring initially to figure 1, a pair of sand
control screen assenblies used during 30 the
w0 e@abant of rrul ti ple intervals of a wellboreP¢TIUS2004/008233

0 B T Y R B it s« v

t,g%ngz ally deS| gnat ed 10. A sem -subnersible platform

is centered over a pair_ of subrrerged oi | .and %
f or néatvedibere 14 extendy @smgédh%émvsffag &tpfadprludigs %rmaﬁons 14, 16.

S g2
SRR P R e 0 Bl 4316 A e
toblsQstiohitas [ eandndoairs] é’rﬁeenPﬂ@tvﬂmhnslﬁosﬁtamed wighibproduction interval 44

2004/ 097167 PCT/ US2004/ 008233 hoi par at ys 28
beiwernaparketsi 49¢ 48 Adiacgitsio Hgraspn ﬁ‘fﬂé‘#? F@ﬁp ﬁf??%@ which is

pcfsﬁ%e@%w%ﬂ‘@fdﬁucﬁ&ﬂ v S0 BeriEld P’&‘k@rs% gzﬂaﬁﬂq jacent to formation
rough e various earth strata Tncluding f orma]tl ons
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geometry. Additionally, it should be understood by one skilled in the art that the exact

number of ribs 60 will be dependant upon the diameter of base pipe 56 as well as other
design characteristics that are well known in the art. Wrapped around ribs 60 is a screen
wire 62. Screen wire 62 forms a plurality of turns, such as turn 64 and turn 66. Between
each of the turns is a gap through which formation fluids flow. The number of turns and the
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Spaced around base pipe 56 is a plurality of ribs 60.
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sui tabl e techniques.
fluids are allowed to flow through sand control screen assembly 40A through one-way
valves 70A.
Following the downhole treatment precesses discussed in detail below wherein fluid

flow from the interior to the exterior of sand control screen assembly 40A is prevented, the
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optﬁte @ar&l-llcbﬁfﬂlescreen assembly 40C. One-way valves 70C may be referred to

collectively as a seal member 68. Preferably, one-way valves 70C are mounted within
openings 58 by threading, stamping or other suitable technique. In the illustrated
embodiment, one-way valves 70C extend from openings 58 outwardly from base pipe 56

toward screen wire 62. In his embodiment, the ribs (not pictured) must be positioned around
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20 technique. In the illustrated enbodi nent, one-way
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Alternatively, regardless of the type of plug, plugs 72 may be mechanically removed.
For example, a scraping mechanism may be used to physically contact plugs 72 and remove
plugs 72 from the openings 58. As another alternative, if plugs 72 are constructed from
propellants, a combustion process may be used to remove plugs 72. Likewise, if plugs 72

are constructed from friable materials such as ceramics, a vibration process, such as sonic
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support sand control screen 142 and maintain the standoff between sand control screen 142
and base pipe 134. Screen connector 140 includes one or more fluid passageways 146.

Screen connector 140 also has an upper sealing surface 148. Securably and sealingly
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interior to the exterior of sand control 15 screen
W@S(E)@AOMIW 73. Sleeve 74 can be displaced betweRCT/Ubm®04/008233

sition d.second .
coupled dar B Hapeh sl &f SRl Sonites LAN K 18ng member 150 Housing
méRbét | SN B SPABGAIE N2 wilhnb&s pd eBmaﬁJawlt to openings 136 and is

enbodi nent, sl eeve 74 can be a renpvabl e sleeve in

seakingy coupled porbese Pipe eatrity upnss end e DISPRsed WitlHy agByjus 152 is an
to, fi w4 e

b oo 24505 AR kg SGHBLEBEAMACE gl made rom o

rebilientdh gt subﬂ\é@rahldbemdrﬂimtorlmbgm’re rAlsb ispesddgwithiecinnulus 152 is a
132. Sand control screen aasenbly 32 in éude a ﬁﬁse

spyﬁb@omCW@ssmsspanaéﬁ pet fovay adhsieses shdiag gegve
perf % sg)?ﬁn% 138 El@@x%eupﬁisarﬁl 5én nﬂgct&p?ém 9% an annular
136 rcu ere ially space er ear ound

orfeaRgly e4lné rlG(D tist megrbeasfoerel|ty ad azeﬂanerabcpral Oneowag valged60 prevents

connectors, 138, .140 t hat I d I
D e bt S atn b Bt Haal B S SSTbOY 192 s bestseem
m%%lfrg ;6?4%& @ Ekﬁﬁét%lé td-2fow IS4 TBW ﬁ@meﬁlé %ﬁﬂ%ﬁgr footh@ %Brior of sand

y wel ding or other suitable technique. Sand
cantiol sabers essemhlyl 132, mapesiosepn i ignres 6B e dprvixewples dppiegl a treatment

@6 oI SR pelosh i 8 el N h S PHEDRLATP JFE Gflrior of sand

cDE scrBinPRsdmhlytiRatant $s &@éhalagbﬂflﬁfo&he SvellB6ree@Rulus above sand control
connectors 138, 140 attach sand control screen 142 to

scmmeaqsqalpblylt;ﬁ Slwidh floma froma theqintesion 4p (ke Eaerios of $aRgontrol screen

sand contr
oGRS 3 EaR0Y Rap AR ah Faf P OE PR b foree e
by AR Exfti A BYeshi@re efRe SBAingi sldeve 184 istwicen1thd 1ht@r1013 bmbﬂret exterior of
sand control screen 142 and maintai n_the standoff
sapdtcpaanl serpRn APl 13¢ bednact Aownyradiy e siifigg siegye 154 such that
C r
s€ gg guréa\tlc\:gnl%% %gﬁng}é %& g%ﬁ% g?rgarlé% 1 Afgocgffsggéeg acgn%ector 140, thereby
plep@Ling &R@d flog et ﬂﬁﬂﬁteﬂléﬁto the extedd qf samblcatral sarednyassehibly 132.

MD 2004/097167 PCT/ US2004/ 008233 led.to th
end BpriBg pecem fEedystion ‘?Ssar& Ay %‘%@ﬁ s Bterior to the
pl peld%%?[n L JESRES sdiebhn fa%ﬂﬁlﬁﬁ?ﬂﬁéﬂéﬁa ﬁﬁl%l Moy rf)aﬁﬁ\%ﬁhm sand control

dj acent to openi'ngs and Is sealingly
sateanpdseembly 184S eSppclﬁeall;aﬂleaﬂulﬂtfbwqo@mughrsdnd Dhgpd segen 142, travels

wi t hi n annul 152 i annul ding sl eeve 15 :

o g Rl 1B SEFS 4t SBN, CFPHEL PROrFABey *Hagds n sercen

C&[‘ﬂ QB 140 foetﬁistaétesﬁﬁlﬂé%ﬁe%% ak4 %ﬁﬁeﬁﬁngﬁhrﬁk@ﬁ@ﬂ?icr&h connector 140
pol ymer . di sposed within annulus 152 is a spiral

bywumprasmn@ rsasng @68,sthen rm@vqls graumdt sliging olge# y54a|va1§@ls may include a

slji.ding sl eeve 4. To d|n
ﬂ§1dé’é"9€3%f%9lt péﬁ&reég M 8?1“ Caing ?d% e?gqga n gn nu Ig ar
one- ygifowiak e Mo@mhbRt tréfeltepreedseds &ﬂcﬁs@ecﬂbelawsﬁfﬁérem fluid flow
menber. One-way valve 160 prevents fluid flow f
frohethe mmtélrl¢rdr> theaextm@rec»t‘tsemd esmtiof saegipssAbly dP2 gs:pr@zé@nted the ability
as b
G EST R SRR iFE Srepoy $f ehd ki Sorchaslefply 132 may be
dédi@bilel fcﬁrdx@lhplét toS@dttbrm an acid treatment. Accordingly, one-way valve 160 may

be designed to lock out or be rendered inoperable under certain conditions such that one-way
valve 160 no longer prevents fluid flow from the interior to the exterior of sand control
screen assembly 132. For example, in the illustrated embodiment, when a sufficient

differential pressure is placed across sliding sleeve 154 between the interior and the exterior
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control screen assenbly 132, as best seen in figure
6B. For exanple, during a treatnent process as
waemandtet bel ow wherein a treatnent fluid i s PUNpPS04/008233

the interior o cont.ro
° a?‘?&g ‘a?]s%cﬁ%\erng%saerfl{ﬁltyolajt}hé‘ RETB odr1 SekS gﬁlﬁﬁ 5 a%% g;g LS&%&&%’ 159 may
rup RIS £P bernFmeRBN op&s BIRYsY pidsidgevdyul 39. fhowdhrmg, hﬁer one-way valve
Interior to the exterior of sand _confrol screen

I@tlsagrb@w rengpredgnepesshder bl flapde pllowed from the éxtsnafsto the interior and
f 3 r ﬁ pﬁeqo% Ky {hg %xgeg’l%r Qf@anh an‘&oq sefdel 5&@1}15@! 13§y

pressure across slrding s
bet V\Reﬂérﬁﬂgendvmtt@ ifigore AR, hikereixt ie rdepictalf anoﬂ;lmncbndmﬂhnﬂit of a sand
screen assean%,132 bot h act downwardly on

di.n
copfrb yereas asssmdly phite Preget IRnHOR fthatds ﬁggerg ;ﬁdpﬁé}%&l}ed 162. Sand

‘ cot%hﬂg?%g%ensa%gérhﬂ g 18y ﬁﬁ@f&s é%gffj@},?m At RADARGH ﬁérféré@d section and a

preventing ron1t e interfor to
petrﬂﬁated(tsed’tionrthatf inshides & gatiesodf qpenign 166 shatidry clid@micpdntially spaced

Durin roducti on, producti.o ui ds ar al | one
hETeaR o R omiaeL POt SSPGRbING G2 & PRIEPT speigfaiecors 168, 170 tht

se%ﬁﬁhf}p Iatné Sa?t?a@fﬁ"ay SEmP cbﬂfﬁuwee@l f1|72“t@l bdseWpipat164. Screen
Pn?sand con screen assenbl ]
caBpectdfsi ih@ﬂ | yzo trﬂmy be Latt@clieldom bager pmghl@arbd woldinglor other suitable
scr.een hab fy base. g [ annq% S und a pluralit
tei‘amquepa £Lopip %Pé??”f aid p%é’%%* \iéai%eeﬁlzi’%‘“i HrPRFLEY plurality
o%%&é@émﬂeﬁoabb% URsE@tomtd] @tieen 372 av@ispdadd f ol the section of base
seal i ng surface 148 of screen connector 140 25 by
piporpt dutismyt penionated158, then travel s around sliding
sl eeye 154 I .
o ey AR BB bbb PPS h8lipe 164 e

afc@hindiwé N94 i dominbetiveed kart catiiol Btees 95 Sardi sacsaqasml 164. Screen
bel ow wherein fluid flow fromthe interior to th
ceneeelet dr/0omclder oBe M BIPTes diide RassagsatiyF y1 7032 Segurably and scalingly

c&fﬁ?\ﬁe{&t ﬁl% C};&E eﬁgx({ﬁ §o¥eent fnLl:éi’éﬁ‘ 1 }?Jugfci:ﬁ?telgﬁmber 180. Housing

error t error of sand contro
e By d3ds anynbelus (8 esit dhdeepipé dI64 eadjavphieto Opzemngs 166 and is

perform an acid treatpent.. Accordingl
b a6 1B e Lo e Bl B 152 5
zeesﬁl?g%eslg%eﬁ%@e% a4 189nd fpbhlﬁﬁﬁe(ﬁ H}@t@nbf@tof %ﬁ@fn‘geéleeve 184 to -

I"onger “prevents fromthe
prdviara el agamdu eheemtemqrcsurf@cfe cldmising nnmber 186r dakewise, a seal 186 is

ass exangpl e, .in the.illustrated
SO O 4TS /1B o PETHISR SR BTt g pfegior swface of
bbs% ﬁ#@qgﬂj %@ﬂ?ﬁ)l}? el 185 S1REYL hadk BEMVEesilidi® material such as an
i nterior and the exterior 12 W 2004/097167

cRGIMSSR0 PAlye (82 wsgfdlmsmi wihior mnubxsr E82nisass spirdb | wyound xompression

isk 181.in ass emay 159 may
SWH}%{@;&?%&% %Rl"‘ﬁ?ﬁ%‘@ E§p7 Agpassagevvay 159. In
suchTeasBs:, sﬁ{ﬂgGES@rhﬁdM@Vslé@bVl@4 h6&sifiamdatten 18enderask pipe 164
i noperable, fluid flowis allowed fromthe exterior to

fartean AREHATOPNEaYyAY VRlVE nlu9t0ritbaﬁ weebp é@fefréd e @s axgeal mgmbgr.  One-way

FORER G SFESTRTFETIN i O] SHEABB IR Bl sccn

aQbm®1ys 86} asC¥Rt Eédn ﬁcﬁgﬁél 7S @Atk )acmﬁtablbetopﬂm fﬂmd ﬂow from the
invention that is generall deS|gnated 162. Sand
exterien bl thecingsior of @R cpnireDserers) sierably Hids s ieske seegqin figure 7B.

Spgc"jl1 ca%sdlﬁ'lﬂéoa{]trga%ﬁl e ﬁggégs ﬁ?&éshﬁﬂeﬂ]ﬂox@ a differential pressure force and

spring 188 downwardly bias sliding sleeve 184 such that seal 185 is in sealing engagement

with the interior surface of housing member 180 and seal 186 is in sealing engagement with
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perforated section that includes a series of openings
166 that are circunferentially spaced therearound.
w@2md/ogant rol screen assenbly 162 has a pair OPCHUSB®E4008233

connectors. 168,, 170 .t hat , 10 .sec rab
(ng BN SUSAGRIO B RiPe Si5% S FE R b%@gd%ﬂ’s‘%?mf%iﬂé’ interior to the
exBGIREIT sah@HoBEbPESredP 8ssehbly 18Y, MBuradst prodectiono pb@ﬁl&tlon fluids are

pi pe 164 by wel ding or other suitable  technique.
altoovedr ol ﬂ@& rfeen they zxtmayr @oﬂaﬁrm'@éoé 0§ sanseprufiol écwraa%albly 182 by

Pa%%lﬁg | urcﬁclt 1 re&I Spose%vgl?ﬁc‘% gﬁ)g?ésjg t%l %Gr?aﬁfannulus 174,

pRSE thidLge ﬂﬁ%dsh@ewla?s N76 irpsuréer @inectorl 57050y sdfi sliding sleeve 184
connectors 168, 170 attach sand control scree

sugh dleat seel 366ia oyt o sealing engageRsRLIVHE basupips W&%@%Pmpressmg spring
1%9 I[hegﬁ avlfff31 rgar%?ﬁ 51?4}165 ;s:lr'é]%)ﬁeg é%ég glﬁeggc(l)ﬂraﬂﬁgedﬂb S(ﬁ%g‘% of base pipe 164
mﬁﬁﬁﬁﬂ@ﬁb@mﬁngﬁﬁm Secur ably and seallngly coupled to

t he upper end_of screen connector hou3| .

o reonEh BT A ARG ees o as e R funipssliding sloeves
144, %4b Sl B ]nglﬁeﬂfyoﬁ thok® sEiﬁ’l%H]'lﬁ 9fe L6ANthd AludRated sliding

séa |hg y coup F plpe at Its upper end.

siEvep 540184 tdmldl abtarmatively I8@resemt ane onmmmut stesisi chvrgexample sliding
sl eeve sitioned .exte

sSsicaitaty Griaopld damaaey e ohE g5 miere %eélin-a&aafaﬁ 8oty dhat ae acted upon

mhfﬁ'itﬁﬁéogﬁlyw 4 868 e QpirfIOMSINALoHISH ?ﬁn% LiAkeus@er éxample, sliding
i§ positioned |nter|orly 0 i di ng sl eeve

sléBes fl64,pi8dvdodlsl alteseaiivelfz anstormiere sod PP pistengrepefe ef which could be
gff%%‘f l%oe 164. Preferably seal s 185, 186 are nade from
N YA GO RRWIIE SPLHgh as an 25 el astoner or
pol yReferrifd $Rx€it6 PASEEs V8-HDI ih adRibinisiodSZatisus pbplltlbﬁé of another
wound conpression spring 188 that dovvnvvardl bi ase
embodinmgt aesand cogzol sTrsge aemblysqithepresey mvep pfien A depicted with the

DB R A0 RSt A S iRy (0. o
c@firod seread aﬁaﬂbBITZOOCﬁielud@sya basalpige ZQQOthair Imsengesics lofibpenings 204 that

flow fromthe interior to the_ exterior of sandc r
argcdepioteds® sats dhasiaje gsoumigtengally spasech ajoynel jbgef elp?%% ?thnd control

c%r§ent %.tséi%l? BYE nha ?Lu érleéﬂ &)nﬁ%&éﬂsfﬂ)@ M i Rat ;ﬁf&%ﬁ Ezhf?ir control screen
&rror of sand control screeh assenbl y 2,

280 tddade piper2oPn Sdr@lnr ﬁ)ni’l&tors%c 208 oadyl bg athsl:hﬁd]@o base pipe 202 by
treat ment proc descrj bed bel ow, a gffferent a

wigiding gF othep SEEbl, FP-n 2AB SOBTANTAS T S biay CopPse gy type of
ﬁﬁlefﬁg uiBéich UE the J@ict&?@ire 1"/%%?11568 sbfées QA 10NRABE ﬁHWBf formation

e |nter|or urface of ‘housing nenber 180 and
flaria lthet&Braugh bnt whigh bl@keﬂgé@m@narmtﬂate mlaEer@rethrough

2004/097167 PCT/ U he exterio Cc

baase SHR SRIECHFS 210 A B ORRDSAR (T PR 7o FipS 202 such tha
ah %ﬁlﬂh@m i% fohBed B&WREM @z{ndcﬁon&ambr@sﬁrmrooindstsase @ibe 202. Coupled to

assenbly 162. During production, production fluids are

serbémovdcttor 2060wathovsme member 3H. oHousing membgk 244 irmgan annulus 216
wgrg]nn@asg %nm}e: &2 gcﬁ %c%ﬁ to?‘?]ge%lrg y20118 2D£¥o el %ﬁgﬂ %nﬁﬁﬁg 99@ és4an annular

SFHVel ing-along base prpé
sleBy ATt diStolddshuttle valve 218, a biasing member 220 depicted as a spiral would

compression spring and a spring retainer 222 having collet fingers 224. Shuttle valve 218

has a pair of seals 226, 228 positioned on the interior thereof that provide a seal against
sealing surface 230 of base pipe 202. Shuttle valve 218 also has a seal 232 positioned on the

exterior thereof that provides a seal against the interior of housing member 214.
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5 passing through fluid passageways 176 in screen
connector 170 to shift sliding sleeve 184 such that

WG e@H/09867 | | s out of sealing engagenent WI th baB@r/psme4/008233

o B QRGBSR Pl Y aed PO BEEBRLE% RERUD i 25 A

pIRRASE O Afs i%extél{lﬁth}d?i'gﬁ WPBniARETH S \EFshiifile. vaE’éGE’l 8t1hl(¢)l@i”ts 204. Spring

figures 6A-7B have been described as i ncI udi ng, annul ar
retainiedi2Ag hes @ esad 240 positigupd orgthe interierieneat Hhat pigyisle & gabagainst base

Plg%( ?Q? ;%ﬁzllé!erlg agger Ifg% a%%ﬁsgao%%ﬁzbg? 'bz)rsir’% g%l{i"c\f} tgfx 3h&Uxterior thereof that

proGideS s @Bl paRsOhe BeAoPLS housing Membex 21l 4, plﬁialhdy ofyshear pins 244
sl eeves 154, 184 could alternatively be. one or nql
exdendi thaeieh Cﬁﬁ%% 260 of spERs ﬁ@%&@@@d@ﬁm y into a shear pin receiving
r
oA S oL O AU MM 0 B8 ot ool
zst%dcwwlldt ﬁahgeermivun@gxyotnez.’me or nore rod t ype

pi stons each of_ whjch c uld be u
cor r ERpAHEHG oafﬁalildnfgomrﬂ PP %@erﬁg@{) FPEW%&‘%QC@Sd Flgure 9A

f h
SRS BIR BPRre W DOR1A LR B ANBAL sy, v rtins
27% Bseatred twlmse bre Qa)asrvlﬂreﬁleat mds s’MA hThiseaugss springidéio downwardly

depj ct ed ure 8 corre 0.t osktion
bige gheflecvales 1 piinsdserienrrngiion pot-db B ulsn g gpal 1s created
bet8erd QEktIOSvE 208 98d @éﬂﬁlg%@?faéé”'%o bEBase (3RS Q@Ebyﬁfseals 226, 228. In

openi ngs 204 that 20 are depicted as slots that are
additionyaisealds ticalell etz shiutéle valve 2b3 gad fiejatepiopof msing member 214

cont.r reen_asse 200
bY. SfHettor 66%“@ Ebﬂa &Y gcg%bg'ng con?’ Pocﬂ%ﬁg g%r‘l’ltloned downhole
add@nt @ RAFOANIRA BREval SENRAMENNIOEIsOIsaci2@6,a 2@belnpack, frac pack,

be attached to base pipe 202 by welding or other
fregimeapertion enthicdike mayther whpples?- screen 210 may

CONMP{L.S

depi P g%l?ér/ tefg%&%np B%erflﬁ&{ ‘%tuﬂjﬂ 1 I omaﬁlﬁcgﬁfx sand c]g>ntrol screen

ads@hBBII00Nas Best §dehllﬁl SigtuleeiB:t $peoifighllyy Lspnn\gl retdindy] mwemaime secured to
fl ow of 1;!)artlculate mattehtherethro h. Scr.een
basgrinne 262 Jviftp sheap pansa#44h allowing FPERE1328) loscquiape 39 dopgwardly bias

ee vAL 8180318 Yfifl H%@gure 2RaB0H HS rédirhs 'tﬁatgﬁﬁ%lgough sand control

ween Sand ‘controf screen 210 and base pi
s@é&ﬂptﬂﬁ dnaulus @l@emnd maﬁ!yck)uentﬁd)@)assagwm WH4nigp seedpeconnector 206,

214. Ho menb 14 fo an a
homeyer, Fﬁp&élr @méa? §E.g§ff valye gg%m yge Htlﬁsedaivls}o?slgoatlgmng the returns
AL HIARS 48 i 0 o o

starfacpl rQucevibe tetatneaptrpraesss isrcosyplétegtha rhdasafosqsr ¢ g)rmg 220 will return

ShhE" A A8 g bRl HLRSEA T B SRUSAs kB, id tos
froff @ iREri S8 RO ExtbiidH o fRARY b(ﬂﬁro@sé‘r@éﬂ asgabIR 200 1§p&’vd:rfﬂ@1 as a seal is
surface 230 of base pipe 202. Shuttle valve 218

cmwdéoemn shafle polye 2 & aedisegling pisfaceXB@ pf b«'rseﬁ)ﬁ@r%@fby seals 2206, 228

Ael S S SRl B e AR RS b gy 440k Wember 214 by

&0 2B, L%@&dﬁ@ly’v@ﬁﬁn§ Patiihbe2202 kpien 228, ahattlb asle (B1pchdlRthg member
is a keeper rin
214 and basepplpe ZOzgform an annular one-way valve that may be referred to as a seal

member.
When it is desirable to commence production from the interval adjacent to sand

control screen assembly 200, sand control screen assembly 200 is operated to its production
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plurality of pins 236 extend through openi ngs 238 of
shuttle valve 218 into slots 204. Spring retainer 222
‘Whawsasaenl 240 positioned on the interior theP€nisiona008233

id I i pst . Di i ' .
o585 36 o BE BBl e B0 e R A B A M e e
202her1gobresfint chteRf MAuERD 18 Ve albisalAl t0Sict béteebm binigoretadier 222 and

housi ng nmenber 214. A plurali t¥0§0f shear pins

. 244 .
shatteeradvet HhrSo uyihen ghernesdly asting Toses ot eprINgIRIaSE 72 29 syffigient, shear

. nizt i al. i S ' i\ '
RS S0, Bl S50 28 RS0S40, e vt
reRkis 6 11 BSscpipLOD gntilr @llet Bnge2502 A mtkage collétefingbt ngeiving groove 252.

recei ving groove 252. The operatio f sand contr ol i

Inghisconiigirgtom SPripg eetginey 2470\ PEeve t@gct?%éaﬁ.nhqfiaél?ﬁ &gygment relative
i t . i i . .

toié Bibe 202, RUMRRE, blne ORI IREGCHPIY, £ Wonfald igs forco against
shagtemaid 218. base pipe 202 with shear pins 244. This

causes_spring. 220 to_downwardly. bias shuttle valve ..

218 Ayhesisees i Bgvre Shhuce G bine MRS 1 rﬁ%@?ﬁdr d¢ymagion pressure

68 1on I uftfahbitfe valve 218
28 B3R 918 AL @ 2 Ui vl
comthdist pring 226G endlicli pravestafietheb apwesh moivemnehteof shwitle 2pgve 218. In

R G TR S T N

mBPShddt 8P SelitdOVAIHOD £8 isatodsz&hntddO 1A thlk 8shduk@idn, production fluid may
interval, a treatnment process such as a gravel pack,,

fléw o passkpipe L02dbransh sbyse24 wunhibited bieshuiticevakes2k8hen

t ak | ace. ring the t ren L o0,

rmy B BARAH B ke 21E BT FR R RERRLRD wob Bl 3 attow dhe free
@R Qf pedigivh mEGNite bhigpipe 2B. orSpeevdriant ity nsMuneions of spring

retai ner 222 remains secured to 20 base pipe 202 wth | .
retpiesa 2281 aisshpitle valYeodl G gaad eontepl sogen @sseaibly E% i gfuipped with pins

I ' ] ye . i
2SI R bR e L B s 21
Pisi§ P8e allaw(or arediindsnt2déhamdaldstlabhityprocddard efishuttle valve 218 using a
passageways 254 in screen connector 206, . Ev,ovvever
a

toghthat ) Fntiorabelestn? CPRVSYAICGSUS 85 £ 31 oF Al 2 scraper tool
m\éﬁﬁlbg%n?%lg\i@hglg‘ghg? P & %’%5%?'}%113 b86.f 'Iﬂ&"s&lﬂ{)&gtfgglbis then pulled back

nul us ots 2 tothe interio ase _
uftioeta?@iErite shutde watvet2 8t the¢h@ fostiorf demctedme igtteedD. Alternatively, a

S MG SOTREICOR I B OREH Vi et iPs 208 oS pifpted to shuttle vlve
2 EEAAD 6§ :Ztlh.o']? dsnitalBe thd\ndatdBiieeprdfile é(ﬂll(% hﬂig‘ﬁ be run downhole to

position, fluid loss fromthe interior tot )
ermepethectecné ambomtraosiutide valve 2Ehtodbe pesitign depictedsin figure 9D.

prevent e a seal i r eat.e et ween tL | v

D6 Ermisape Rpdiippd by Bags yfle B 15 B%Stg 2"45@6 £Biye§ 2-9D have
dea&ed §3re Fpad S8R cdnfrol E@adne dttee tyiee 81 Siltet fnkia\tlMealternatively

18 and the interior of housing nenber 214 by 30 seal

bessed incerjnastiogl with therappayatue phthearesepbinvergionnichlmg, but not limited
shutt| e valve 21 hous|: . ' .
e e L e R
thaPard i fusi®tbonde® GP Sihterde gethér tb Sorekes podht evideaneshnorea designed to
roduction fromthe interval adjacent to sand control

aliyy eBvidadloghtiherethoonshs il rreYRn othes dlowe Pfapadappty pepferials of a
pr'eaetg Ghéd ?196 £ 8 ﬁa§siﬁ§ ﬁl%i‘é%foﬁéh.

Referring now to figure 10, therein is schematically depicted an embodiment of the

present invention that is used during fracturing and frac packing treatments. It should be
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15 WD 2004/ 097167 PCT/ US2004/ 008233 configuration, as
best seen in figure 9C. First, a tubing pressure is

‘Wappkiogdenwi t hi n base pipe 202. This pressure BCIL/E5204/008233

cl?ag‘gfgl:wlﬂgéfs%%l)%zgyio‘ﬂ@g %1'@.? grg k0 @{aﬁbet V(‘)&Elg n%l?cL éa-c%sc\:l\rlg)eglsand control

scBdeh! BgEnivHes @o&lﬂ beRised Guriir @k r&@atn?eat focedstd d&kabdd below and the use
shear pins will break which allows spring

ofy @teapm@ﬁulalz.@nﬁaffdlll@%&t degicyep in éhmval@%a&aﬁaws 55 for convenience of
rel t e t

b o RalRE AR O S PUEER By v 70

pdfsﬁnfnle@ tifhin 0aking P6 bnd) is alj@enicio fBaRatioh D-'r eliatvesd, fandroontrol screen

asg%éﬁl?fﬁéﬁ%'g%ﬁ%ve%%%%ﬁ; irbospisPeRST %%Wa%ad Badjacent to
Et(fcﬁl a'A”&'i‘Vlcec‘ ﬂg)tl 78 q%}ﬂé&lﬁ&lealﬁﬁhlﬁ%h@% C?Zn As illustrated by

gure once ng pressure is re eas
thfedﬂemt b@We@r s38ide eooll’XB ant sand contrehsdrédneasseblies24® service tool 78

w Ll shift shuttle valv 18 axi al | unt.i |
may, daet wr@r%y pesisigned &Wﬁfﬂif & topsevARgl Yol ’%ﬁt prhaleqf sand control
% wgrd novenment of shuttle valve 218. In
|t|on as keeper ring 234 has engaged mating
pr of To be@ﬁ@h@ﬁomp]séompmeeﬁomodu@imw\imedval Mg \edijrsent tofformation 14 is
uttl e val ve r event ed.

3t ket e btedicBn of PRI et RAPagligass seals the fo

e &eprg@&tﬁ)ﬁ SRl 84, 0L¥ke3&@§é ?ﬁidﬁ&icﬁi ffn%ﬁvél)SOSdEﬂhﬁthteto formation 16 is
val ve 218. 15 To verif tha shuttl e val ve 218 ha

isplatedd Pogkdri 32 @ﬁlSIthe ugﬂmndlof prostugtiominteryal 4 ans pqck@;\,@zbs,eals the far
f. I
‘f/td {1]1“‘8]2’&1 §€%$ﬁﬁn%ll§ 6§]i %glr%elgfrz§é gsré) ) Let%?cﬁ%ervwe tool 78.

SHa@'e‘ifd?ne?ll 83 o‘éﬁﬁdtsQﬁ@ﬁﬂt@loﬁ&T welk ASHE 0D Pm2Q 4 seal, thereby preventing
%@ ped with pins 236 that extendfromshuttle val ve
fipidgflow tiafot the ameleﬁ befvesn vk Siriignd? 20 semicsUighl <8- ot‘@ork strmg 32

ey BB 9oL S0 MESRARE A 9 i o

wakaétrlhg 3pue ;ﬁl@&mhoh @nteeraB %ﬁﬂﬁmpﬁcavsllyc fPra&raEbly, fluid flow through
wireline. For ex a _scraper . tool

craE YRS  ROTis d hat CPI@mél@sange§ul‘fﬂb}f‘s valygs rfrh?ﬁ‘iélf% &Eg%élr and closed by

pul |l ed back wuphole to operate shuttle
Cé/ng@%téd@a@g?% the position depicted in figure 9D.

Al t eRafetringedopy teafigiet é éyvwehdrathe trgatanept ofdrbteoncie alfthclpack, the objective

1s3§|sél{)}téaln69§§ H%%hg%%gb£ﬁ%§e Zgﬂn%nd S lv%gngt % gu{;li stlurry containing
prﬁg&ﬂé 98 aPraq{l floROHk A add B2 BB é "&Bluﬁ{é\/‘ﬁﬁb‘% §hd GactdR %radlent of the

age the sl ve and operate shuttl e valve 218 to
foqymation encld §pt dtagtirésnmiy dpgr forra@l withig Hquma@on 14 and held open by

pﬁgg% ggg ?‘bﬁqﬁéﬂ’l}gs efa%ﬁalgff 8@ knﬁhlrgz)b%%ﬁﬁ rg(yi?{lém% the production of
fiRQYy pikcking &)ﬁﬁﬂwtl@ﬁ hfsrvalYResitopropbdnteds. rredl a could

altérnativel e used in conjunction with the

appahaﬂiﬁslm@ﬁ%lpme mf deeatmenteproeash of tecpigenni gveptien. te interior of
ST b Sbhil 891U i LA G TR SH achieved by

aers aW|re

piHpinBateathent il Ltﬁiw@ﬂiobomﬂﬁchsoe[ rélhtiviely e@wt@gﬁtlﬁe bllt(ﬁ water based
for m a q?or ous wire nmesh screen designed to _allow
liguiditactedingathigh eaneewtriionind ol agaws Suches spgfy g3vel or proppants, that

W@lﬂ‘e}lf gﬁ#o@tﬁe H&Ir‘}; 'iél@tllx;él}péasﬁy 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
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predeterm ned size from passing therethrough.
Referring nowto figure 10, therein is schematically
waelepitotrad’ an enbodi ment of the present inventPONUSIN8/008233

o pEgte i eohie! GerSbtmrony 1ok A PRES B 6B, FIRL Bt piatty

oc‘é{n%aefﬂtb{e BAEIBF StRRHIrOYpERasE RNdcbidethly,nt ﬁshﬁreﬁrtedt thatt sand plug 96A
any of the above-described sand control scre

exdersierast the seacund of B@maobwmgasm@ly Aaas #Bﬁfrated It should be noted

thgtt %%ﬁﬁ]l gp %ﬁ%gypeﬁe%ﬁ%grﬂﬁﬁrg%g nUﬁ!? ?éﬁ{e?s f sufﬁc1ent solid agents

fafliogti6Bhe rBathint foIAY diighe ﬁcaf;nm ol m:tpaakmg mper/aaons
illustrated, sand control screen asse ncl udi n

y 40
one- Refyrring) jass to7 figure d 25 opssand o ﬂ%ﬁiwoélé%‘i H’gsa§g ottrol sereen
S
asg%%lglb'%oagﬂg%%gﬁﬁ thQsSeIe %F@{r%@&l %rfé?ralée% 3 2)2 Vl’\lla ?“H\c}a catment fluid used
dufthg the spamidtphasedf Vhetti’eaﬁner&qungas§6whiaﬂ i$ ﬂqeaﬂpcamemperamon may be

formation 16. A's ce.tool. 78 is os ti oned t hi
ahAPPRRIIALS R HENS a5 bt By Giwifion, ghlled water or
gé?f%hvéﬁﬁpas%&r fife FRR hZ\%ngﬁdreﬁﬁggly%éﬁ "vfélcos?ﬁfr t%e&hance the fracturing
assenbli es servi ce tool be operably
proOEss T Thisetieatment fhidfregt ot mayg avtarraludh walld egerfte euchugshohd, gravel or

of sand cantrol. .10 sgreen ass To be h .
DOBRL P ST LY SO RGP Pl Sl oy Bpgment fhuid
oftﬁéﬁ?&bﬁ&e%@tﬂeﬁreaﬁﬁ&l@}&@ss Packer 46 seals the near

end of production intérval 44 and packer 48 seals the

far Inetie diustra@d u@nbccshmpm dhe atreatment Lilwidwps ghe second phase of the
roduction in ad

tr ag;lalielétt;gacesg, b} géoxg ggﬁlceh&%t on o aprro@nag iull%?tgé %g rgference character

9611 erhéadresale@NUninas painpad tﬁl@&éﬁ stfvicef @bl 18 =00 CknGdrs the near end of
production interval 50. Additionally, seal elenment

88
plodugisuphtsaval ¢4 3 GPeeoYBEPty 80 Asdhf treptahiluiggs being continuously
plgl’gg?t(ﬁa(i Sm%}pﬁow i rah&’ & 9 iarﬁ?{cﬁu@% y ‘)&g: tRé Pja&[l#? 818di8nt of formation 14

preven I n owintot annul us
altLisReretag KreS:teingﬁtgkéiZ t}aarwtﬂeasmenra feid thaoturésSorndétida 14 as indicated by
string 32 includes cross-over ports 90, 92 that
1@&%%ﬂ@ﬁ@ﬁ%$¥%$d conmuni cation path fromthe interior

of hb&}gtogﬁg bf’{ioﬂ#ﬁ 0 dﬁjf %ﬁlﬁ{ \c’tfj‘lvﬁuc‘i’flﬁaéﬂres 98 no longer

respec y. Pre w t hrough 20
phagse mt@ forpnatids 190the @#ird phase of thel treatindyy psadesabdgins. The treatment
valves hat are o ened d cl ose b%mgconventl

I :
g, psed r s gh Svgn‘[l}b i Ny itgRle SUeh s qlg afa}ﬁgrman oil/water
erﬂﬁﬁ{o"ﬁt ' Qﬂ]edb%a r ok %ll@@%h‘l bdsBE R %ﬁﬂﬁdﬁ@g al ﬁnﬁ‘@le efoflangent such as

[Tty the treated fornation by
grhebl; vamdl argreppihisi dn Slisphage oﬁﬂteatrqatmglt pmccmo&msghd@gmts travel into
a hi hfloalrate rm in.a

el P S Lre DS S5 AR e SAE SOAR € Rl S high permeabiticy

bﬁd’kat%t\k'élﬁ)%rm i€ ad Ao Ah¥vsdI Agdnbefill 9?6@6!1@1&%@1@ between sand
hel d open by prgg pant's 96. In addition, a frac pack

cmtmi slmaagn beeblly 40 ng eaBng B du dorm ﬁ@rwia ppkoefe thesein grhich filters
PRGBS DPARIUBIAR s SRk RO RO i o
fihd %a&ﬁﬁé 8N prddvigst ir@éhvalt g thevelveo &ss@fslated with cross-over ports 90 are
closed by conventional means.

Referring now to figure 14, 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
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sand control screen assenblies 40 is filled with a
sand plug 96A. This is achieved by 30 punping
wao e@avemet flui d downhol e such as a rel ati vel yP¢DwS2004/008233
viscosity oil or, wat.er, pbased |.i idJncludin '
besssemn ek orv st BBERE Baehvee A OGu BdpRate Ry 42 Once
seRHOPRBN ‘7? is ﬁd@ﬁfﬁne&\,"d thrdeddtas@ttéat@ibnt fi6cesk Wintilar to that described above
re

atively easily to formsand plug 96A. Sand pl ug 96A
maypegmv.es the ability of one-way val ves 70 of sand
control screen ass Ly,40 ¢t 0 e £ ui B .

t he #ﬁg?%}qgofmi’vo ?h@gn&g?(t éé’i gﬁe &?‘R’sgﬁgg% n;ﬁj F %?Jeég\rl%uel{i] ®iih 2 high
coRe &Rt ofQolid Bgatidistpuaiped da10Cand Gantrdl Achdeh 20@AHIHFA &Y form sand
PCT/ US2004/ 008233 96A prevents sand control,scr?%Q .
plug 96Rb| Hragqre irepimsriciivig it ten prapet tgough REVicRAR0! 78, as best seen in

t ypi.cal i .
o5 b SRR, 408, BB LA 50 v
pée %n‘g lIrD &&toilltlé’tﬁhteft}i‘ahb@ﬁdlegﬁ‘ thedfradture lrihdmcg korgaine griowhconcentration of
asse 40 as | trated. It_ s t t.hat
PIORPAS m\{itqa;ﬂd bmq%@‘?eu. p ﬂ%@réactﬂ}fs il RO LLNETSReR) afieh flgw rate and
i n% ga?tges @5]¥Jﬂef ab%?% et et reSRhdibnadeRtRatich 1@hhd 84ho Qbturns are being

r eat nment uirds durihg the fracture or frac
taRe; khafracme il dsdfrsturREfrenatiom §6 apindicatedibyfrastags 1nce

o5 eRBiartnRon R oprskBe 58 PR Hrs BRih, tcomposition
of;ﬁﬁé tREGhht fAE id SRR idchideth hh\%hﬁ& codértRgioh RE sSRE @Péhts. These

ase of the treatnent process, ich is the fracture .
sadjdeagatis ang usedyo brop fasjures Fibivrformasiony eangdrtp dgrnt pgrayel pack 96F in

suych. as. oi | ter, an oil/water enulsi .
PRSI B LA aP  SL 2. T e
phbatdatfbn fHb&s b BRStebyatdD fenkigna@mbdicofl foa@btitisNlly repositioning -

process. This treatnent fluid may or nmay_not include
swice doalginsagueniohy awhelgriglatiye 4 spchopf therioppalinng pyprng treatment.

will. u | l.y._have I I . Qf o
Ol 7t oA B Rl R S Poblind prdflctiln sond piugs 964,
ot amtidt @Rt wihbd PuOERSRd cohttol feenl dssshbliasekd, dAb kK seentin figure 18,

the treatnment fluid of the second phase of the_ .15
sarvieateed 78 maveeuseditodashiedt the Fad alekiftREsHmbdes 40, 42 and work -
Stﬁlg%?ant s indicated by reference character 96B. The

reatiment fluid is punped through service tool 78 and
ent eMs wheh vetasandnebnabl spreed wstendrtics MOed2alliquidl isi delivered through

S SUE TR TP Kb i Sl opts Foprig, s g bR, S8, e mixture is
aq(‘gf\{/&gthov LR oROPRordkNGridd 8E VI fie AhAduE Bbtwebn S&#18B6ATS and work

as no returns are bel_ng taken, the treatnent
stiingi 32 & aclicatedsbyf awows 10h Thisaprocessi afatiesdlating the solid agents to the

referenge character 9 eferring now.to,fiqure 13 . .
S JOU RS ‘06! GhPEYer PUE Barearing 33 sofufisd il substandatly
aﬂrtmata?eﬂt!?hp\%&rsﬁﬁ{g' Phakd bebh@nidvedd phase of the
treat nent process be%el ns. The treatnment fluid used

T

duri dg exhlasnedrebeee, Witjerens campositipnspf weatmenifludctre sed in the above

oot e b onaF A 3 ARV, gy, o s

MRt FUEhAS, RBher emebniraidfAbiaolip ragpme . thesetdiidstreatment fluid.’
phase of the treatnent process, the solid_ agents

The Sirsfl tréapment fluid requires a higher concentration of solid agents as it is intended to

place a 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
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the newy created fractures to prop the fractures open
and create a path of high perneability back to
wmedoh/mmm 34. In add|t| on, the solid agents fiPCT/US2004/008233

ctjon i 44 bet n .
Sacchin s dhabed s GeR AR gRETRlet FgEAIow the solia
agteﬁ‘@ & e Wit g sk fedsilyP alel 1 phhe tdendiBt atnarmgwr vﬁb‘cosﬂy of the second
production fluids once production begins.

tr@@nmtélmcb alloofs thheeod regimnepbBwidig cBec bfrebfd@%ﬁwrs he formation.
t 4 he t t
por ¢ L tpeatlpny Y BFeBR80 R et nEERAOR ¥E bolld agents than

thB 9¥¥oh@ tlfehﬂtﬂhﬁ fidd. Trelthibdviregmeanfihidtpreps thé fiattarek iand gravel packs the
frac packi ng operation service tooI 78 i s oper
prpéw@mm seTqugingphe Rk ARG GRTOPB. aspamblicsy ﬁws%/f%r& a higher
d
., ? a%on %f 3% é’g%&%@g 'aﬁﬁx%l’é H%nd B4 tFé%]}ﬁ&ﬁ fgﬁ&léﬁ%Bﬁﬁly, the third

e service too
tré%iﬁﬁéﬁtoﬂlﬁaﬁﬁa}pﬁﬂ&saeﬁé# ﬂﬁﬁﬁﬁ&nﬂelowev atisabsifyetitantthe second treatment

several hundred feef_ uphole of sa trol scr
flaids R Jowey deppibeands lgWer JESCORGY 1117%161 &uraog?athinsw ulg Allow the solid

%]ﬁ s simlar to that
%ggsgﬁzﬁf@ﬁ%g& Blordie egl&ﬁEISReferrl ng now to figure
15, Abehduidvbw |appmmtttty thaseakilted in fHeudrt] the siova dnscgibed method allows

thggi]éfgf} ert gtgllfatggﬂ}g ;gz L depvé}%g ?({oi #80];}%? gﬁﬁ%sltgr 31@6 %g%nent of multiple
o3 thatl z[r@ %lﬂ@\rgly Ellob’é fhebdet. NERIsRY ABIREV Y sand control screen

servi ce tool , best seen in fi I gure 1
asserbliered, 42 tlnabllmhlde roneWay Videns 7&1thlabpreperédh@ﬂp@yn0f fluids from the

i nterv Vi a
im0 48 F2% BB c Ao PR eoRrTes oy o degpidinely fever tools
ate QA ERIACHESH s0 RhtroPsReipadkémblieh 4342 ﬂtételﬂiﬁtﬁe distance between
the fracture fluid is being delivered_ at_a hi

flow
sangdt eonanoll s¢igen ﬁS%@mbéip@ éov 62 uny hpaodicefie Tblﬁé@%?ﬁéd distance and the

Iﬁgﬁdj en {, %eg,l Pé u% é‘ﬁ aﬁ'{,‘gﬁ ﬁ&l—tr%{,? gﬁ? %ér{%aﬂt%})gﬁgseg}egﬁged formations

to M&@éd%c&ﬂlﬂgftaﬁﬁdﬁre@nﬂ.ﬁ@enﬂ%@f erring now to f| gur e
17, toward the end of the fracture atlon
conpBsfertiaghnov o figare; 1% Ahereins srhgmgtipal 36111%%}%‘8 ag Gmb"dlment of the

p%eg%t gﬁjﬁn 01{{' P& use@h 5 glta QhaRkin %&Qﬂ&geﬁk §llus£laf%§esand control

agents are use rac ures
sdregmaserably 46 }aalvdlgtcmefvmymaaveg ﬁﬁue pos;mmied%lﬂnn masiﬁg 36 and is adjacent
producti on i nterval bet en sand co1 screen

toa Sosmatey 142 Sawalaewaﬁg 9ROl agrReh A5 RREOLY e g G5 papelve 70 is
gﬁ&&%ﬁ%ﬁﬁlﬂ &inl geﬁ?%@ g fcufl}ﬁce%mfo %‘ﬁﬁ)ﬁfonoﬁ f oy gRkn Efi}% 104 extends

y repositioning service tool 78 sequentially upho
thredght wofk stoing Shtraerding cfoss-oudri asaemblyql6r | Rgpss-over assembly 106 is
treat all,of ..the formations ar at
PR GIeO 8 TR SERE O LTI Craror b Pags P AT BegftsVites therein
ag@&,tlalggd MWawhed out of sand control screen assenblies
. As seen in figure 18, 20 service tool 78 may
be u§em:t1 tcontiak Kereen asteentliandiCc ofd reafh dve ch fHiss ampilias associated

2.8 i T
oS50, R SER R BP0 s st
of sufficient size from flowing therethrough. The exact design of the filter medlum of sand
control screen assemblies 40, 42 is not critical to the present invention as long as it is
suitably designed for the 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
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service tool 78 to mx wth the solid agents form ng
sand plugs 96A, 96D. The m xture is allowed to
‘W0 emgiogaeDUt of work string 32 via the annul usP(bBIUS\memosms

o3 e e e it fipw e o imdoden 7 40 S orcs bt o soreems 4o,

4agents to the surface and | owering serV| ce tool 78
farther into work string 32 continues untjl
subsTabegial thy grayel pedking @cpmmletage RECSefSy PyRstuRtien fterjaladt proximate

fog%ﬂ#z 52 féf fub({ n%rgg?&{ Q{é ?b? at%%gée’o%gsfglaﬁgtﬁﬁlel? are bsolated Packer

461 Sl the BearrERl hﬁ@rdﬂlﬂbﬂldﬁgmtdﬁmldlﬂfaﬁ]dr}ﬁdter Eisasdls tiof fat bed of productlon
treatment process. Prefer first 30tre

infqrypl d4h Amglany.greker odriela ea@q’ab ﬁn P BEdugtioRywfree fiofha packer 54
setaﬁethg 2594 qg'rp?ﬁrg BB irdtkvhdso. Tﬂﬁtlél}f Soll].lth%sﬁﬁfeﬁeﬁ% ckdsyl 'o%r assembly

rres a rconcentration o ageht's as
1@65 1sl l@bﬁ:@dﬂ @ﬁommatepﬂoasaﬂd aostavidscpdengassembliyed0s amdd aligned rvuth Cross-over
screen assenblies. The second treatnent fluid does not
P‘P"ésq?ﬂ're such solid agents as it is intended to
fr aCR%ﬁjﬁ%ﬂ% 586 | RISy th@‘@fgétfﬂeﬁf‘é’ééré/non i8g gi'd\fe%ack the objective is
t r eat ment pr eferably has a l'ower density a
tol avigornviy sals mbmpteteém filhepredctna mteemlrv%tbem&nmnd control screen
2004/ 097167 PCT/ 4/ 0082 luid. The | ower s
SOREDLYY BLCHHer® SOceT yafonh?lnewﬁaeyg?hlf Pl fluid is taken
thfr&dgh%aﬁ‘tll ESMMI Q@re@r@hdsgmb@g@n idlida@ed B} drrewk 108 ahdGavels through wash
slurry easily. hi ghér den3|t and hlgher Vi scosity
pipE lﬂheassmh@ﬂt@ﬂ byar@aw W, far|refugn f@lthQ)WEfacﬁe second
trea nt fl to effect '
The M9 &P ecc}fgcg hireqng ofl ge%‘er a%%géjéglél tlJ]agl C&% tnfly gravel 112
SRR Hakhiadle @ woRk lsthr@gﬂltas 1hﬂha£1"ed Dyt d&mv@eemp@ dmd 1nto production
treatment fluid. The third treatnment fluid props
m’ccrra@lt% B GIREH-QJicR PEIeTRAY: k96,1 a8endispisd (Rt TEVS hitr \é\aﬂ fée fluid sturry
PRI 112558050 EE0AE ha SFREERARIRIA 35, gravel, 12 drops ou
oﬂﬂ&l ﬁl@h{yeaﬂdnbﬁlﬂ‘tﬁ i froan tibeadtivant 4,f filling. thAdhrforaiivak |and production
the third treatnment fluid rrgé havg} a.l ower densi

indortiall 4hispund spd spRtjolsaieen pHEMOBCHH EPrInEEHKT Pack ﬂt%y% While some
{ BE . OVE ?of 5%1%% ?%Anli)ﬁe sorf %&Pﬁ)’nh){tlérp 14,nRe H?hé['lﬁjder of the carrier

reat nent 10 "agents to
flofd phses iurough wamnd costacli boreenAssssimbiyl d0bthrayghaomntvay ozalves 70, as

R DNl BT s
at %gﬁalﬁ’éd 0% ff@flo&?fhe?a iB&keddy Mdwd Plotback & MRLLIAR.

are re atively close togethHer. This is achieved
by udiftey theagraved packiog oparaiéenof prodediisin intervrd 4449 complete, cross-over

ssoPpP Lo B Yt s 1A b ped REER b B e gRigpotion intervals

29 B SlavaCFRREY, %ﬁ&?ﬁ?bt&ﬁct‘ﬂ&l ifldvalASe; AlsWadDbaén iheiike 21. As the
tools  are reqU|red bet ween sand control screen

dameﬁbdatwesn frgmation 14 ked Epatiore 1 ¢ imsy hedungedger avendheusands of feet

o Bt e Rk Pl R o Bretbf Yo B SRl phcking, there

mh$ tald @nsidelablel aeduit BALIMS Weﬁf&én ltl@é Q{’fa’vé’lqia)tklﬁg @$ @toduction interval 44
spaced formations to be treated according to the
eeafitel predeetiongFom 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 112A and into
formation 14. This fluid loss is not only costly but may also damage gravel pack 112A,
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20 Referring nowto figure 19, thereinis
schematical ly depicted an enbodi ment of the present
W(i)mﬂemﬂlﬁh that i's used during a gravel packi nBCT/US2004/008233

fotggl%gt USt gﬁ&/ ngring ggrgen}% 5§°semb§§s{ ?IF glr? epaesent invention,

hdM/évI%f rbr@@ei'té“ﬂmﬁ%ﬂﬂdoéssus?ﬁg aCRA mehn®er, Gfi MRk | ABe, he-way valves 70,
Simil'arly, sand control screen assenmbl y 42 having

pasitongdywithin wendy gonteol sprsen taseady Wit hi\ecasdiaghyg oge Wasiyalves 70 not
dj to f
o 58 55l APl it i BTl AR AT Gk 112 and

fo@&ﬁﬁéfbié/ﬂ&m&ﬁe dhagscaosdbydhsensby 106 is positi oned
within work string 32 adjacent to cr.oss-over ports 9

t hat Refegingdto Vigrsge32: hsr Iélioﬁessa% a5ane aPi‘Fé&lgaBBQﬂé“m%ﬁ@er"al 50 is
o] I
AR, VBE R GE R U RodtH il SEED IS sbrckh obifply 2. Wash
pibb Ui0d dxtenids alirotijle catshiooergissérblypiOsvaich tb:arltetm'mlfhmé passing through
matter _ 30 of suffj cg@nt size fromfl

saF OB P STRGH. asKmRPLsR 4t MLt Pyt e ?% 13, travelgthyopgh wash pipe
1@@%Qhrfd?&iédodg ﬁ&&%%o%?%h&@%&&é@ is not critical

res invention as long as it is suitably _
desi Ghe ﬂufdosiuxtyw eonthiamgcgravel 412 espwhpedhdovimhobmthirangh work string 32,
st dthe eat.nent qu val ves 7
oSBT R b8 oA Bl by 106 and

cr%bg 5@31? g%rt% DEeassﬁldlo%%dV@ %Qc%u P27 1A ¢ tRCHiGSARRH cOMBIARE gravel 112

long a revent fluid flowfromthe interior to
traveds m(therfamn of praductioorinteoyal SOy Bergraved 112 sropsTeptindghe slurry and

ol BB 2 SR 5 O BB peP N e 50 aound san
critfol Eotdn RGerMIR%4TEbENiSE gVl faok TaLB.OoN 16 are
i sol ated. Packer s 46 seals the near end of

pr oduﬂmeowmm@%maqamer g ipdbrehurngmegdeak pHentoaforation 16, the
f
re?ﬁ aél%{egg%l ﬁltée Sgtier @fﬁ'ﬁ{ sfltgﬁh ugh and {ﬁn&gb@g eefssééblﬁe@?%%hrough one-

wag ket 176, ﬁﬁfnd&ﬁtéddfy mcsm ¢18.0Mhé rlugd ‘ﬂabvnfg)back through sand control
Initially, as illustrated, the cross- gver assenb

screr Fssembly Aleds prrlainerhkoveolollamy thoRuths Indicatedshy arfows 120 back to
S y S .

OASHERIL SRSV PLAEAS e Uy aPRL Ao oy ain

rdpﬁsmogafda\tpﬂolqom: lgraveh paakbpckhﬁonaﬁe pmluctlon utefvalsmi $s m;jlained above,

g bR} Conbiob e SEHBb i eSS Had ]ﬁ@S e eﬂntéﬁlgfv%ﬁ sand control
s IRk U GY orklion L6 kL lpbbplrkrbaker

control screen assenbly 40, indicated b%/
ar r ois shogdd beragppéncat/tol tl;osemkdlﬁgihnvth@ hrt, Wepéhq@h figiges 10-22 present
for..return t

I il %rggggi fl%/‘-ﬂ@ﬁrl{? ;Il%rga of & wellhofe 1 a &er%ct i Sgaccllélggvgthapackers at the

tcfﬂ whdl bSteth! OF BRNbBHNA Bifdval thede ﬁguﬁespéigﬁﬁﬁénd@il\ﬁfdﬂ Qlls$® represent
in work string , as i ndi cat ed by arrows 114, and

wielbareprtbatubaveoaltenatee diregtional rigntatienss sephe s aigglingd yellbores and
h&r?zG t:ﬁ wel g]'re(s:a egmebr}/onazgrrlt%%nét&gmﬁo &%mf H gckcélr Y6 'Y 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.
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contai ning gravel 112 travels to the far end of
production interval 44, gravel 112 drops out of the
w@karwg71end buil ds up fromformation 14, fillipPgr/ukmo4/008233

e L

thidhdds@iftmEs nof irltéiRiled ab bie@ondthiéddnialithitigSdeti§d. YVaBYus modifications
| eak off into formati on 14, the remai nder of the

angagarnlipatiqns (efgths ddlyeeative r eubpdiments asovelt @b aflgregpbodiments of the
G 0RO RS BINER e PRt AL 3 scrpin.
isC thitk¢fote, Satepddd @ms ahdlappdliled dsinexpicainpask alpwach modifications or
follows the paths indicated by arrows 110 back to the
engdiges. 25 After the gravel packing operation of
production interval 44 is conplete, cross-over
assenbly 106 and wash pipe 104 nay be noved uphol e
such that other production intervals may be gravel
packed, such as production interval 50, as best seen
in figure 21. As the distance between formation 14
and formation 16 may be hundreds or even thousands of
feet and as there nmay be any nunber of production
intervals that require gravel packing, there 30 may be
a consi derabl e anbunt of tinme between the gravel
packi ng of production interval 44 and eventua
production fromformation 14. It has been found that
in conventional conpletions, considerable fluid |oss
may occur fromthe interior of sand control screen
assenbly 40 through gravel pack 112A and into
formation 14. This fluid loss is not only costly but
may al so damage gravel pack 112A, 21 WD 2004/097167
PCT/ US2004/ 008233 formation 14 or both. Using the
sand control screen assenblies of the present
i nvention, however, prevents such fluid |loss using a
seal nmenber, in this case, one-way val ves 70,
positioned within sand control screen assenbly 40.
Accordi ngly, one-way valves 70 not only save the
expense associated with fluid | oss but al so protect
gravel pack 112A and 5 formation 14 fromthe damage
caused by fluid | oss. Referring to figure 22, the
process of gravel packing production interval 50 is
depi cted. Wash pipe 104 is now di sposed within sand
control screen assenbly 42. Wash pipe 104 extends
t hrough cross-over assenbly 106 such that return fluid
passi ng through sand control screen assenblies 42,
i ndicated by arrows 118, and travels through wash pipe
10 104, as indicated by arrows 120, for return to the
surface. The fluid slurry containing gravel 112 is
punped downhol e through work string 32, as indicated
by arrows 122, and into production interval 50 via
cross-over assenbly 106 and cross-over ports 92, as
i ndicated by arrows 124. As the fluid slurry
contai ning gravel 112 travels to the far end of
production interval 50, the gravel 112 drops out of
the slurry and
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15 builds up fromformation 16, filling the

perforations and production interval 50 around sand
weonwtogilescr een assenblies 42 form ng gravel pRCkRUSDRB008233
vv_mlle soqf of the carrier fluid in the slurry may |eak

15C}BeG 5 nmti on 16, the remminder of the carrier

fluid pasgesnl Woatsh seid asepbiPpositiedle ashanal preguctidn interval

t hrough one- way valves 70, as indicated by arrows
comiBisimPhe fluid fl owi ng back through sand control 20

scree S

pat h%g"?sﬁ ?fpce :ﬁ% ‘e%lgba?/ leaa?tro(gl %w%’%bg bac Eﬁ&?ﬂm&gioéxﬁ {f'(i:}g&lgh

Once grevetdipagiosilibadll atut thexedrier of stdesst a)‘peftloanf ehsﬂibase pipe, the
106 may again be repositioned uphole to 8ravel

filieranediwn selegieiialawing ﬂmdeﬂ% theretagough gndy W@ﬁ“ﬁ’c&d\?&tw‘ﬂa‘fe flow of
#l%d& 1 §1%é)ﬁfefe%roﬁ assenbly 42 prevents fluid

0SS I'nteri of sand control screen
ass eﬂt&laj/nﬁeﬁlbbﬂoﬁemmhssoaaﬂeﬂ vdﬂrﬂhe baspipe Blubmmisrﬂluid flow through
operations. 25 As s uId be rent to those ski
the @peRiag 8f the kase Rikoy haygnms Opg-R y@lver %é‘ﬁgufaﬁon and a

vaf}{éeregéégg{&hﬁgﬁxaﬁbﬂ tth@ée% il aﬁee/ﬁbﬁldﬁlf a?sp‘Hﬁ Ira%er 'a%laaolng member and

entation with packers at th
a Hotifl©valed. t he production interval, these flgures are
intended to al so represent well bor es that have
alternate directional orientations such as inclined
wel | por esTﬁé"@and"%ﬂtﬁ@%fﬂenVﬁkénmy% rebifed B chfhi Z WHeddin the seal
orientation, for exanple, packer 46 is at the heel of
mafbpr odtiet pamwan tvehweatonfiguration pﬁ@‘mts figid; sgifronhdhe guerior to the

ot e B ggebly At JoTHbly B Exteror o the

infdrRat &0thd Wahd Q:oﬁtr&ll B@bd hdsk@blyt When MRS Giftiserdiab @fdsblﬁé between the
above are also suitable for treating a single

exjerbetuend s interdorvef the sandy edrol sgrogn v@éﬁw&v eexgpedind phrdetermined
tacgﬁgpllshed inmltiple trips into a wellbore. 22 WO

hﬁecf‘ 097167 PCT/ US2004/ 008233 Wiile this invention

has been described with reference to illustrative

enbodi nents, this descrl ption is not int ended to b :
cons8r uedThe sand FeRtEql rigresa rseemb)y as gigsitsto it £loimt ) d‘ﬁ’ﬁrem the seal
1
m\%g)l%gcglgﬁé 9 % ggﬁgoaﬂélf EE’%“E%P%E ?Mc?’lﬁc\)lvgm ?gﬁl@%ﬁ?ﬂ% the exterior of
thepyaad ebhublmcp&nsasmnlﬁk iahd efctbm 1thet bxeterdont touhe mtevéreofethesand control
to the description. It 5 is, therefore, intended that
SQPRD agpR¥RNYed cl ai ms enconpass any such nodifications
or enbodi ments. 23 WD 2004/ 097167 PCT/ US2004/ 008233
What is clainmed is: i 1. A sand control screen
asseAbI y Tbs saridoraitiod seveerh assemblyr aitesitedm chimrlygheren the spring

R e Bo SRR B B BSOS RBEL B nc vy

valve configuration such that the biasing member urges the shuttle valve into a sealing

position.

5. The sand control screen assembly as recited in claim 4 wherein the spring
retainer is in a second position relative to the base pipe when the seal member is in the valve
open configuration such that the biasing member does not urge the shuttle valve into the

sealing position.
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4 a filter medium positioned about the exterior of at
| east a portion of the base pipe, the s filter medium
w@edoeovitgel y allowi ng fluid flow theret hrough BemUS2004/008233

preventi articulate flow of,,6 a_predet ] Lze .

Pheréet hr otishend, 2B Sergs? Siilipbby OB ) Sl S FuBI e spring
retliddd i{ FRcRASI§ sBiRed thrade 1RO i with!Ailehst beystidar pligWherBthe spring

the opening of the base pipe, the seal nmenber having a
lﬁ@ﬁéfwuyibﬁgv%P%ﬁﬁﬂmguration and a 9 val ve open

configuration, the seal nmenber including a spring

retainer, a biasing nenber and 10 a shuttle valve. 1

2. The sarnitk sdt domkrob sere@masssmblybisyreaied acilaéd § wherein the spring

claim1l wherein the seal 2 er in the one

[ 2 e - ..

re{piiey ds oparaiduiam; e frlnesiftan fo theergukPesiing bRale application of a

i ' . terior of the sand control screen
m%@%%%%eéﬁgﬁgﬁeg\%gé g’i d flow fromthe exterior to

the 4 interior of the sand control screen assenbly

when the differentia ressure_between the . s exterior .

and $he | B Crof oG5 ARIEBI FOfeChE] Bb I R HBPPL the spring
reBGE §d ?ecﬁréarts et BAsH it of RES %‘ﬁg loftetinder Wh6n BRNPring retainer is

control screen assenbly as recited in claim1 wherein
intthesesend posttiorenber in the val ve open configuration
allows fluid flow fromthe interior to the exterior of
3 the sand control screen assenbly and fromthe
extegior TR tHR ddrtBl k@berPhsstmBlySaNfécRa@Nin Slhim 4 $Eéri@Nthe shuttle
assenbly. 1 4. The sand control screen assenbly as .
vatechasedsealing pegition anghamen sealing popitiongvhen theseal membesis in the one-
in fi%%%wﬁg%htion relative to the base pipe when the
VER L VhE 'S n the one-way 3 valve configuration
such that the biasing nmenber urges the shuttle valve
into a sealing 4 position. i 5,  The sand control .
screbh asEenbang epnttob sereay agsgoplyapsnicsitethay elapn dnwherein the shuttle
i . t aj 1S, DASht. r i .
LRSI ANER e’ RaPREARE RAT e VAR BT efon.
open configuration such that the biasing nenber does
not urge the shuttle valve into the 4 se

posi t1-on. Thusang opnba) evererseehly 38360l on 2“/?3'1%91_10 gherppgthe shuttle
Vzaz&gfr% SE&HE%% the (B.rageg{ﬁpg%ﬁﬁ@lkéé élsﬁﬁgeﬁthEr?ﬂle'sﬁlllt@lle FalVeIs %jn the disabled

eln the sprin retainer 15 releasably secure
pésitidrhe base pipe with at | east one shear pin when the
spring 3 retainer is in the first position. 1 7. The

sand control screen assenbly as recited in claimb5

wher gj n thge SBidl dditroPsdr&inPds8@hbly Ss 388 1edli8 d1ditOr0 Whstein the shuttle
first position to the second poSition by the

vapplis operated tofthe didbledipasgiopr wsaspenseitotd diffarentishgressure above a

pI%hggimined threshold between the exterior and the interior of the sand control screen

assembly.
13.  The sand control screen assembly as recited in claim 10 wherein the shuttle

valve is operated to the disabled position by mechanically shifting the shuttle valve relative

to the base pipe.
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10

11

12

13

14

1 8. The sand control screen assenbly as recited in
claimb5 wherein the spring 2 retainer is secured to

‘W0 b@4jogre7 pi pe with at | east one collet fingerpaur®Esoniiens23s
sprinhg re osition. 1 9. The

o ok S ionlsd e st SSRGS | 100 aim 1

meraeﬂuﬁultahﬁleﬁib@f hdvéng & %3t ¥R MA8 passagavdyrig aFQQ&Wall@Bctlon thereof:
and a non sealing position when the seal nenber is

t he aifiler Megdiym paFijiened Ariegornerand the tabulammenhsy deﬁmng a first
r ol recited in claim9 wherein
an%ﬁ%&gﬁ%%\‘%ﬁﬁ% ]ﬁm%%g&g di sabl ed position when the
seal a h@EhRrpdsiionsd thierivdy weund e tabulhd pembén definitl dsecond annular

The sand control screen assenbly as recited in claim
region ity thp fpbutas mgher; @A 2 valve is secured to the base

p| pe A i . i . g

b P BOBofAn B, 8 Bl ok havin o oe

wacvaen cafRandion aad aredve cqaénicnnﬂémaﬂmnl thendeel membehiacluding a spring
shuttl 2 valve is o o t he dj sabl ed positi

refaipefed &ﬁs@g mgmBeryand Ersé?ﬁlr: Felvgy hessprueptneT pavie a 2 first position

eSO &S Ble ?‘lﬁg%&@ﬁl%&h@hgn het s‘é@lerﬁelhi?@r %4 &l &fe-\%}dvatl{?@conﬁguratlon
Interior o e sand control screen 4 assenb
suthehatatihel bizamg olenber ewgesdbe shbitly xaéver o taesbahng qaloantlnn, the spring
oper ted.to

rein the shuttle
refpruct s BosreCo P el RoF LR ARG s b mgmber is in
th¥3aMR J; f%h 2bh i a§oﬁ Qudhhlﬁatbtﬁ§ Diddingemeberded A 1R 4h6 Ehuttle valve
PCT/ US2004/ 0082 14. A sand control screen
ln&s@eﬁtﬂlmgmﬁppn& ng 2 a tubul ar nenber having at
| east one fluid passageway in a sidewall section
thereof; 3 a filter medium positioned exteriorly
ar ours] t hehd wiHd edntiv EbREN Aedehibl@s @edifedsih cldimMhuigtein the seal
rmgl on wth the tubular nenber; 5 a hqusing positjioned
mgsebelr it ey Org-wan Fatvecanfigiagpn maeNsaks Huid loshgrom dhs Berior to the
nnul e
€ enqlf‘ o%lt%% garr{d (.g)éllﬁp} %ﬁﬁée%; .&s@%ﬂﬁlﬁ%{h %ﬁggg giri:l? gﬁﬁvuniﬁjorz the ﬁxtenor to the
inSe@ i dfelﬂb%éndl avhing sremeassénblyywhal e diffefdntial ptelsmme between the
and a val ve open configuration, the seal qerrber
extorrUEIh dhea igRamef thy padarqndiol serepn 26 et o gredetermined
byl € valve, the spring retainer having a first
position 10 relative to the tubular nenber when the
seal nmenber is in the one-way val ve confi guratl on 11

such hat__t he aS|n menber urges the hut | ve .
i ntol® seli§ ﬁ@ifipggl}t{ SIECCR [RESe A Ieofﬂf By ‘iuﬁ’e:@ wherein the seal

mBRBE t %?'899 Bﬂerp&ﬁﬁ'tghﬁ'ﬁoﬁ ahigwd ﬂ@ldtﬂbv& Bem 48 tédior to the exterior of
menber en the seal mber is in 3 the val ve open
thecand gomtedlisoreen wssﬁmmmand tﬁ@nbﬂmscmt@mmﬁﬁb@ irderéey ofothe sand control

ur ge thq)shuttle val ve
screen assembl

17.  The sand control screen assembly as recited in claim 14 wherein the spring
retainer is releasably secured to the base pipe with at least one shear pin when the spring

retainer is in the first position.
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14 into the sealing position. 1 15. The sand contro
screen assenbly as recited in claim14 wherein the
‘Wae@k/9Aeenber in the one-way val ve confi gur apCDS2004/008233

prevents fJuid.los romthe i Lol t . .

bt ofror B g Shfel e rentll B itetdpisfim, By wherein the spring
reBlinePUS obbrdicd fdrAWhE R8N fdaRioxioethe Qecéd poitiordby e ippiication of a

of the sand control screen assenbly when the
tubfingfpeesewreivathip thedgse BiPBet ween the 5 exterior and the

interior of the sand control screen assenbly exceeds a

predetermned 6 threshold. 1 16. The sand contro

Screg) astighing @atroesiréa@dassemblyaismeditedvinarigiim 14 keéherein the spring

seal . 2 nenber. in the val ve open confi%uratig

t

: n all ows ..
refaner ds $ecBiRdrte SR bate Pile Wi 8t leas opR GOMSE TP IVhER ﬁ‘e’oﬁppﬁé retamer 1s
. . screen assenbly and fromthe exterior to
]n?ﬁggFﬁggﬁéﬁém%f the sand control 4 screen assenbly. 1

17. The sand control screen assenbly as recited in

claim 14 erein the sprin retainer, .i s, releasabl

Secubd t U pRthouBOh T Brerpnibly % Sdied dh & aime il Whpith the shutle

¢ o . S v iRRis in ¢ ]

V0 B SR i ) BB E 8Dy i TR e BickitRRis in the one
wepmilvotordguedionassenbly as recited in claim14 wherein

the spring 2 retainer is operated fromthe first

position to the second position by the application of

a 3yt ubi P PASHUES] YWirbdh dksédiBly 8 SeciRiAg cldmlf) whbRin the shuttle

sand control screen assenbly as recited in claim14
valihehasi adisdbhéedqesitiog wirnrike %ﬂa%@pmibgr is éz theevalvewpem eondiggigation.

pipe with at | east one collet finger when the spring

retainer is. 3 in the second position. 1 20. The sand

contzpl sSThesmda®nadbiited@sass@nblyed redited!iaidaidd2 Wiveeimthe shuttle

the shuttle 2 valve has a sealing position and a non .
vajeaisi seeprpd i the basspien Wit kesgpr Wg?n the shittleryalvsig m e disabled
p&ﬁxnyalve configuration. 1 21. The sand control screen

assenbly as recited in claim20 wherein the shuttle 2

val ve has a di sabl ed position when the seal nenber is

in the valve open configuration. 1 22. The_ san .
cont 31 sEReEd00g, ﬁcgeegsa%e?lwa rpGited) lﬁiqlﬁl@l'?Wé‘F‘@fIhthe shuttle
Vﬁl@ﬁ i Bgérﬁﬂeﬁ to 2’(\}/}% inééﬁ]he'dspo%ﬁfb‘ﬁr ﬁdretsllgbrfsg 8o RR3BTRERRL WrdsBure above a
a keeper ring en the shuttle valve is in the
petistatmhieed tiRegiodd beveen th Bxtefibve agditite Tberiarodf the rsemdh control screen
ass ly as recited in claim21 wherein the shuttle 2
APV i s operated to the disabled position in response
to a differential pressure above a 3 predeterm ned

threshol d between the exterior and the interior of the
sand24ont The sandreemfrol screen assembly as recited in claim 21 wherein the shuttle

valve is operated to the disabled position by mechanically shifting the shuttle valve relative

to the base pipe.
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10
11

12

4 assenbly. 1 24. The sand control screen assenbly as
recited in claim?2l1 wherein the shuttle 2 valve is
\N@pmmmﬁnd7to t he di sabl ed position by nmechani cBCT/¥S2004/008233

ol - 27 A IbArUSTTR Betrbedonirpelsdersttys A

d Omhé*itﬁlgtarsﬁﬁ& B8 ol BEESOEs GBI Fitin ’Tgfddﬁcﬁérﬁﬂﬁer@zﬁ oZ a wellbore;
|l ocating a sand control screen assenbly within a

pr odumplngma itrmtémhﬂuléﬂnta theprogestion m‘fesvabunpu ng a
tr eat t .
al | o !"E ng fli u1 Cfghlr{kut(ranetg gpere 1n?el111%g sg{ug E:Xlgdrrol g?re?rhassembly with a

seslaﬂl@mﬁexninbﬂlldl@ci e ihgAeingd) ¥ bisksing IﬁemﬁerSz&fdl a slambevalve of the sand
including a spring, retainer, a biasjng nenber and a
cogfigt %omen\aam@lmha isdn a gnerway valyisePBligWai¥sn assenbl y
t hat [
F1 i meeste TR o Ho K P oot WPUAS EkBBor SFREPYERL bl sorcen
assanbly coith thel sescmember 8f thesand Icynm)lt d‘a:rdselneass&mlblynn niixeone-way valve
of. the sand control screen assenbly in the one-way
COpFEYRLon conf | guration; 10 operating the seal nenber
f'r o dgindfie Bl e FoRf 8 WBLBvAIR BoMBLYAIAPRM valve open
i i configuration; and 12 allow ng production fluid
canfigeratien; @ande i nteri or of the sand control screen

ot DI oG i POTidh oo P PO PG CRUphSgsfpgpsembly:

the interior of the sand control screen assenbly when

a seal nenber of the sand 3 control screen assenbly
i s i26.a oBee mathoda V@Jl‘f@d i clgtm 25 whereinrthe slep 06 ﬁﬂ@W@ésﬂmd returns

too%x%gath Igtglégre?%tgwssglél £ of V%ye%nfaége%d)% %&ﬁl%ill n&apgl%bbep Bf the sand

en t feren

cdHiR3 Setbéh aRelbly B 8Na bhewax velve anﬁg’iﬁ‘aﬁdlﬁﬁirtﬂi&ﬁédrﬁ}fns@i operating the
the sand control screen assenbly exceeds a

slplttlmweqheq- fipmaseREBIRIG 05 1o SoFHes B%‘F%%Wh%n thediffrgntial pressure
beEWan ‘ri’h egép %hé ' tﬂetﬂ?e %ecg'hﬂfe Q'Jnl 02% ] o%cﬂ%eﬁ 5s§érHBIE}Sexceeds a

0 en elnterior o e san Scree
preaé&erithyd tbshold. seal nenber of the sand 3 contro
screen assenmbly is in a one-way valve configuration
further conprises overcoming 4 the bias force of the

b' ashfNg npfb ethoa a8 Sec flt-EHQn Bihod réi‘ﬁcth% @@%'oﬁgﬁ%\@l@ fluid returns

érein the step of operating the sea
tof dsni)d&n thbdnterier vathevsahd eontoolf scgpen alsi;embly ovien\eateak nepdber of the sand

configuration, further 3 co rlse a tubin \
cqpR silpen SH5GPEAS gh cuESTH Sl e doprieh gercoming

| He S84 r ol screen assenbly. 1 29. The
thﬁg?ﬁ ggrfce of hﬁasﬁ%'}ﬂe

as recited in claim25 wherein the step of
operating the seal

28.  The method as recited in claim 25 wherein the step of operating the seal
member from the one-way valve configuration to a valve open configuration further
comprises applying a tubing pressure above a predetermined threshold within a base pipe of

the sand control screen assembly.

29.  The method as recited in claim 25 wherein the step of operating the seal
member from the one-way valve configuration to a valve open configuration further
comprises shifting the spring retainer from a first position relative to a base pipe of the sand

control screen assembly to a second position relative to the base pipe.

28



2 menber fromthe one-way val ve configuration to a
val ve open configuration further 3 conprises shifting

w0 b@4®egriohg retai ner froma first position rel BET/US20040008233
a base pipe of the sand 4 control screen assenbly to
a second position relative to the base pipe. 28 W
200497 e RettolSA0RMHADE23Rint F30whdiem iRt el o@perating the seal
recited in claim25 wherein the step of operating_the,

mewbér fipmnib enefvaynyvaliie onbgwation 4P ve Vebief open onbgirpton further

a val ve open configurat i U =3 conprises

COBPEPSR PTG getﬁ%%ﬂ]tt% PRV \r}leélga(@%ﬁ%ﬂsga led position. 1
31. The nethod as recited in claim30 wherein the step
of Ofl,'erati ng the shuttle 2 valve to a disabl

ed i
posi1l-on Tl meided @sipiiteddn claymi 30 WewHierdihent prarating the shuttle
e re . e ol: :
BIERE, BB ol SERHCL AP p e AR sbove o
préddt@atined tirxesholdbbatwedn H extibormmidhtie mterioe wiftthel skl control screen
claim 30 wherein the step of operating the shuttle 2
asyIPRI¥. t o a di sabl ed position further conprises
mechani cally shifting the shuttle valve relative 3 to
a base pipe of the sand control screen assenbly. 29
32.  The method as recited in claim 30 wherein the step of operating the shuttle

—

valve to a disabled position further comprises mechanically shifting the shuttle valve relative

to a base pipe of the sand control screen assembly.
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