MULTI - ZONE SCREEN | SOLATI ON SYSTEM W TH SELECTI VE CONTROL | nvent ors: Aaron
C. Hamrer; Nicholas J. Oemand Edward J. O Malley FIELD OF THE | NVENTI ON

[ 0001] Thewbizelidh1ad76t he i nvention is screen assenblies t irat/mspan/ombéi pl e
zones and nore particularly nodul ar screen conponents that can be assenbl ed
Wi th couplings where the couplings can control flow through screens in a

gi ven zone. BACKGROUND OF THE | NVENTI ON [ 0002] I n conpl etions that span

mul tiple zonesyanTRZOAE SEREENGSOLAPION §ﬁ§?ﬁM WiPRsdEieepg n each of the
zones. The zones are typically isolated wth packers and are individually

fractured and gravel packed gener aCONTROR downhol e to uphole direction. In
the past a gi VI‘E{?? oe Cﬁ&ﬁ}o‘ﬂcb ah RS 1GBRHEN. Ef%m"‘ﬁlﬁrE%%aH:b%aﬁ@&' tiple screen

sections. Typically, eac ese screen sections ha base pi pe under
t he screen matBilitaDFdE NI UON typically a sliding sleeve, associated

w th each scr eegroﬁ(ﬁj“ . 0§ (?fn[ﬁ[lé! AertBRCS Qfeteg’eag%‘erﬁﬁ%s il esgo’&%”at erial and

the base pipe f ch screen section was seale oppose S on a given
screen secti omudiptk zdmes mrdl Iyoquaes‘slaﬂyn nedihe sdname:opippmnfsahatfdam\he of

production to_the 2y SRS W%ere ghe ng s S| eeve Cva[rol i %ch of the
sections. [00 s\ff |s comp d) P&t i"OR requi r%dlg Td OIn P‘Hl %lileeve val ves
that had to becrapeirat gderasode.cr eat ed | ssues of flow distri but| on within a

et ween_ ad; acearRaraLND AR Fub RGN of "port ed coupl i ngs. Thie. in
essence, nmade t h@0oHr i ausospRAcRl RASpECHEEPR FHhRChl MfaydTsereadsiin t0 a single

screen. Several US Patents illustrate the junper path between the annul ar
flow areas bet @AY ReSIEEL dh el 1pg 2psspdlg 1]pes B@stéplﬁfi‘lb’elso 45t they are

6, 405, 800 andwith QA8eRbdnd 4edSdbidiaRy 2Q4uNE spaviByackQ fiaekiy aget her shunt
tubes outside of screen sections t%rough couplings. USP 6, 464, 006 and

5, 865, 251 shofPWelelc yhelkidiHeciopsiche PshaLivgs goucsawkhie Igng PR di ng sl eeves

that can cl osg, LAgMAfsfng I%Hﬁbleas%rééﬂes@ctﬁ)nW"ﬁ Iiblcgl'll Cedthtdt @Besshicfdehng tool is
pul | ed out of the screen asse rgl)é USP 7, Sy uses base pi pe openings in

screens that eeHotsehadon besedingsunshr Hiedisreen H@ﬁt%ﬁlb rndjepebyet iypisaliha a
surroundi ng aE‘ﬁHﬁlngﬁeeve, associated with each screen section. The annular space between

the screen material and the base pipe for each screen section was sealed at
opposed ends on a given screen section and the only access into the base pipe
for flow of production to the surface was the sliding sleeve valve in each of
the sections.

[0003] This configuration required multiple sliding sleeve valves that
had to be operated and created issues of flow distribution within a given zone.
This lead to the concept of connecting the annular spaces between adjacent
screens through the use of ported couplings. This, in essence, made the various
standalone screens function more akin to a single screen. Several US Patents
illustrate the jumper path between the annular flow areas between the screen
and its respective base pipe, and they are 6,405,800 and 7,048,061. USP
6,752,207 shows a way to hook together shunt tubes outside of screen sections
through couplings. USP 6,464,006 and 5,865,251 show gravel packing
systems that use screens with sliding sleeves that can close them off, such as
when a wash pipe with a shifting tool is pulled out of the screen assembly.
USP 7,451,816 uses base pipe openings in screens that can be covered as an

aide to gravel deposition in a surrounding annulus.



WD 2011/ 014376PCT/ US2010/ 042406 [ 0004] Despite the various designs that
connected annul ar spaces in screens through junper |ines and couplings

bet ween tWwe 28twmEesT6secti ons, the base pipes continued t@echalsdomioe24sé i di ng
sl eeves so that there was still as many sliding sleeves to operate as
before to fully open a zone. The other lingering issue of the prior designs
with the location of the sliding sleeves inside the base pipe flow bore and
di rectly under t[hm@crqyéapl%ﬁl%rmhaustﬁ@fgnsz%erc&qleae@amﬁﬁ PhRE iHas that the
resulting flow area or drift dinension of the screen section was dimnished
whi ch | m t edsareras ghrgeghoimpeyolings @h%@owag%bqg@@entth@ o Be@ingethe screen as
wel | as creat I or require

t he use of ar tg%ferpcq%vf&ﬁllﬂﬁ%dt?g%wn?%ﬂes t at&csgr%ﬂédﬁnmg}%ﬁgl ti OCd%]a i ower and
create ot her eceBussléayrs prawtatesebiorana fillyspar b apio he pdROBRFNEE pr esent

| nvent | on addiegsgnt RESLILARYGRANG IQLAGT & MY ARG & RiRCgeSS valves in
t he couplings ere there 1's genera y nore room-t ocate the val ve

st ruct ur e becawuseifchitovoborsiade ddﬁqtbnmd@nthefscmheassﬂutpiy |thag coeesl thot have t he
overlying Scrgen St r UCt le Fthe resutltln ow area or cirpft celll selnsq ef ﬁl%l \éreeecan connect
sonme to all sCreens'in a g\/ Zone’ so as to access to entire
zone for fl owsatiod ohs cﬂiﬁrilﬁﬂieﬂmhiogdlrmfeather’ﬂumfbfft@mthat.coﬂ]h%eeﬂMqum%nt cost is
reduced as well as the risk of a | function. The flow.is not. constricted
W th the val vead Sty rdbutbatoTy KBRS Rety Al gel®intng he
screen sect i opsreghiad thenﬁ@@aﬁisiciahﬁftG&hﬂiqh@@a&@ﬂs@ﬁé@dﬁ@nalh@m@cati on for a
variety of instrunents that can sense wg onditions and flow through the

screen secti oA FHRNYRE QS LEPEFHTPCRANd{EL81%N g ot her aspects of the

present inventi opood] | MRCHERnNMRVEnRRPAIRREest @edeh9SRs Skd IJuesk b the art
froma review of the description of the preferred enbodi nent and the

associ at ed dr BiAFRg&eisraseVvalyiddr dearurings thete theeisfegnaralycpprs refm ¢ he

invention is dﬁb@ﬁtmtw%@'smgn@w%ﬂ&eﬁe %h@idmm%l\%ﬁ%h%oﬂﬁgl NVENTI ON
[ 0006] A nodul ar screen system al |l ows connection of screens using couplings

t hat connect &¢Rs nghbaye &tc @isHEIAS PercEadNCiHrdM i& Askigaally ¢ Haglsypken mat eri al
and the base p{P&nndd §c??ﬁé tﬁsallq)ff t&%ﬁ:@ﬁé 79 SRhEBASs AR %&Hﬁhdc@&%f eed into a

Si ngI e valve to contro | ow t roug many ScCreens e valve is
preferably | oelatr@donerfmaﬂ@oglpﬂor ngladerdzd thet ipaddagesThdngopglent dvst isoupl i ng or

the screen C?ega%' Ca?’!ﬁ%”ﬁ%ﬁoug {fn‘c'%m[ﬁé bo it Rot%ks?ﬁéeq%ﬂre or

transmt well | ows e various screen no
the Valve assembly located in a coupling. The passages among the screen

sections that encompass the couplings can also be the location for a variety of
instruments that can sense well conditions and flow through the screen
sections to name a few examples. These and other aspects of the present
invention will become more apparent to those skilled in the art from a review
of the description of the preferred embodiment and the associated drawings
while understanding that the full scope of the invention is determined by the
appended claims.
SUMMARY OF THE INVENTION

[0006] A modular screen system allows connection of screens using
couplings that connect the annular space in each module between the screen
material and the base pipe. A series of connected screens and couplings feed
into a single valve to control the flow through many screens. The valve is

preferably located in a coupling and the passages through the coupling or the



BRI EF DESCRI PTI ON OF THE DRAW NGS [0007]FIG 1 is a section view of a
screen nodule; [OO08]FIG 2 is the section view through line 2-2 of FIG 1;
[ 0009] FI Gvo2oi1g1a37per specti ve vi ew of the screen nodul ePafi/uSk€0/042406
[0010]FIG 4 is a section view of a coupling without a valve init;
[0011]FIG 5 is a section view along lines 5-5 of FIG 4; [0012]FIG 6 is a
section view of a coupling with a sliding sleeve valve in it shown in the

open posi ti ongc b BAhRhED GcofinhdlaR iS@GRRidOAER, bR fraksdf wER G 6;
[0014] FIGS. 8a-8b are a section through an assenmbly of screens showi ng both

ki nds of coupHitagsflaws throggleths virgug gere¢nedgdilesn t he cl osed position and
another in thgreRePERORIFTION OF THE DRAWINGS

[0007] FIG. 1 is a section view of a screen module;

[0008] FIG. 2 is the section view through line 2-2 of FIG. 1;

[0009] FIG. 3 is a perspective view of the screen module of FIG. 1;

[0010] FIG. 4 is a section view of a coupling without a valve in it;

[0011] FIG. 5 is a section view along lines 5-5 of FIG. 4;

[0012] FIG. 6 is a section view of a coupling with a sliding sleeve
valve in it shown in the open position;

[0013] FIG. 7 is a section through line 7-7 of FIG. 6;

[0014] FIGS. 8a-8b are a section through an assembly of screens
showing both kinds of couplings with one sliding sleeve in the closed position
and another in the open position;

[0015] FIG. 9 is a section through a coupling showing schematically
an instrument in the flow passage of the coupling that connects the annular
space in adjacent screens.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016] A screen module 10 is shown in FIGS. 1-3. It has a solid base
pipe 12 that defines a through passage 14. A series of parallel ribs 16 retain a
wire wrap screen 18 that overlays the ribs 16 creating parallel passages 20 that
2o under the screen 18. While one style of screen 18 is illustrated, those
skilled in the art will appreciate that other types of screens can be used
depending on the requirements of the specific application. For clarity, only
one end ring 22 is illustrated that is welded at 24 to the right of the screen 18.
FIGS. 8a-8b show a complete screen module 10 illustrating the symmetry of
the structure by using end ring 26 welded at 28 to screen 18. FIG. 2 illustrates
a section view through the end ring 22 showing passages 30 which preferably
are in alignment with passages 20 between the rib wires 16. Passages 30 in the
aggregate can have different cross sectional flow areas in different modules to
serve as inflow control devices for flow balancing among modules 10.
Alternatively, all modules can be identical and inflow control for flow

balancing can be accomplished in other ways.



[0015]FIG 9 is a section through a coupling show ng schematically an
instrunment in the fl ow passage of the coupling that connects the annul ar
space i n w0j2acieni37scr eens. DETAI LED DESCRI PTI ON OF THE PRERSRRED4HEHMIODI MENT
[0016] A screen nmodule 10 is shown in FIGS. 1-3. It has a solid base pipe
12 that defines a through passage 14. A series of parallel ribs 16 retain a
wWre wap screen 18 that overlays the ribs 16 creating parallel passages 20
that go under thgopAr eefhelfd rifhizb BaOfiferitdpl £aidhe WEEEANIRulifg BY | ust rat ed,
those skilled in the art will appreciate that other types of screens can be
used dependi ngf deruphee e diif pavreencyrs @t endiéngiddei itk aé!ﬁ)f/ﬂr%ﬁ@wp@ng For
clarity, onl ys&rﬁef&ﬂg%wgg?@%?adlsﬁﬁéééuﬁg%gtn%fhas'asb | efla@las 24 to the

right of the screen 18. FlI 8b show a ete screen nodul e 10

il lustrating theads$Oramst 42t oppaspreersisy ThethependId hesiarsgriesrad prisegys 46 wel ded at
28 to screen l | : 'gﬂfy' end ring 22
show ng passaélgltsa]gé&vﬂlggh&%gg {ét?)télb 13t/h a?%‘%l&]n a |08§Pr{r\l%%?ﬂ n\%ﬁ? Hpatﬁgggages 20

bet ween t he r idymed wben H@1sinP34 salgasd BOendd2t dyehragidleig atade ocp theewe di f f er ent
Cross section | ow are i iffer |l es to serve as_ inflow control
devi ces for o baranERaTe M0y hahits Toat BvefeSfi Ui PEbl hoaures can
be identical addetmpasegecidanicd chobe i diffeloal poirtigns cascrdea naeloespl i shed i n
ot her ways. 2(%11/t01ﬁ376PCT/.#452010/ 042406&%00%%1%e ﬁ:nd ring 22 has an
end 32 agai nst VA" BhH{lPY #SLISEIEA BP SFVESuH IO M MHEU e occurs at
end ring 26 buévisd tb Balandiffolvemeng neadups 1O a38venRehe@rring now to FIGS. 4 and
5, the coupling as a body 38 that Fﬂa,s t hreads 40 and_42 at opposed
ends. The housi ﬁégliaéj h&oLheg gpypaag bype pds shwa ‘ﬁ‘flp%a? a ‘ifijg' ftjhag p ow

comuni cat i onhiistnd NaHe AGESRIs 30 ahd 5@ MIppased 3hBUAaLuePAGRIgGofas ired when
housing 34 is butted to end 32 as thread 40 is nade up to thread 48 of
screen nmodul eserss SheaRePnoHbe, cxiend froen ¢nddfid tacahi6¢- Patsecsfdgirrglite bet ween
passages 30 angdyA4 iaabtwREndtdl adlifdsatenbw PRARGAS hiahy @fceft GiRGRs FRdul es 10 so
that the flow area differences can serve as a form of inflow control device
to bal ance fl 8w girtignergteliding sieve A8 i ngpiiercdpbeiveen plpolideisA8sntid? coupl i ng
type 50 is showidil obbdsS wrbve®fhicd: A Kridd P ofeddQVFUNG B2 M sbkeads 54 and
56 at opposed en(gg. Ogéu ou%rere ﬂomljtsi né %0 Iflggea seri est o? ﬁir;l}ife%ssages 62 that
ext end from eh8lagshown elighed @ith Passrgydd i6Rowiy B bothsaovidomtheieris | ow cont r ol
devices for f . I r i ! one. A
sliding sl eevggggg?ééﬁgggt?]tg?%ﬁ%%%gé?ﬁggnﬂlegﬁ%ﬁF%r@?&ggﬁnﬁ%%{éf‘)ﬁdefi ne
opposed traveB0 hnd82 s¢ spacekfar esough apgpiesoi thyg she/pbrio 76 tthrebstlpdd ivgies| eeve 68 are
shown al i gned_w t.h. openi n 76 1 n. housi 5 In thi ositd there is
low passt bl e et g RRMCEE M T4 39 B 2 phBe BRI 3o 82" Soa s
80 and 82 ar echpaqgeditbals ¢oough Fapagd Nea@ thixahs tHoenemMiS. §6heanitbe cl osed
when the slidiing sleeve 68 shifts. so that seals 80 apd 82 straddle the
bort's 76, " Thetfie8edT S5 e gt i kb & S e et pik “ehs chown i n
FIG 6, the daiafikbtedisaibbic@lice88y it ihd® dardensmodiRIRERS 68 hr ough t he housi ng
52 and that such g{lameter, is not redquced by the inside dianmeter 86 of the
sl eeve 68. (885N, \)@ﬂ_“ll“”_eﬂfehéa‘l\//%ll6 els ggugtdter) 45,8 tiding plegye Hheri gi ng sl eeve
ot her variati offtighear®BWisbRAEThe sTRGe 68 £8VBaRE0 ©péh datcdise pb@s Tpen and cl ose
ports 76. Alternatively, pressure or tenperature or other types of plugs in
openi ngs 76 cAHCBAUtSedPHEE OF FBIPCRRRAND NCrduRes 196 PrES Porrsies 76 cycl es of
applied and refpyedsdr @S WrexhRpRO RELVREPoRRE N0 AME LRGSR | ONS such
as in conjunction with a j-slot nmechanism Alternatively, the valve nenber
can be respon&imayed Prespd et §oveiece eperi andf ¢loged spasitivas waghes df gas to go

to the cl Osedcmcﬁgﬂ)@ith a j-slot mechanism. Alternatively, the valve member can be
responsive to production of certain fluids like water or gas to go to the closed
position.
[0020] FIGS. 8a-8b show an overall system with the couplings 50 that
incorporate sliding sleeves 68 at opposed ends of FIG. 8. In FIG. 8a the ports

4



[ 0020] FI GS. 8a-8b show an overall systemw th the couplings 50 that

i ncorporate sliding sleeves 68 at opposed ends of FIG 8. In FIG 8a the
ports 76weanelioiieed as seals 80 and 82 nounted to sli dipol/ish@ewe2468
straddl e opening 76. In FIG 8b openings 74 and 76 are aligned so that flow
represented by arrows 88 can enter the main bore 78 to get to the surface
(not shown). Note that in FIGS. 8a-8b there are three screen nodul es 10 of

the type showpe i CEISS&S b3 s@Rgh $2haYurdd@o sata ﬁéevertsFtréaﬁte&a)e&Ia as 90, 92
and 94. Flow fromthe formation, represented by arrows 96 )a/cgasses cl osed

port 76 and c2® ilISt 8keperingsciewn Boare aigrsnssooBataier o@reseniedby ate the flow
that started i fJ oM iNG@NRUhAR HBRAREL L0 AR sRASS fifdy LKA SCr een 90.
Annul ar space 1%0 at thlé t&%ne |hs pref(e)ggggo LP% ?‘Qtrave I\tIote the flow
i ndi cat ed by &t owWIOE. i88-8b dlwag dret these opreen m@dllpiha Hgostmettm shhws i sl i di ng
sl eeve val ve § s wth the
incomng flowt ﬁhgr gugghn%th%e%%laggg ‘éhb?;%g‘tgﬁg&?ﬁ% a\?lmar?grsﬁ%‘géggﬂ %grts 76 in
FIG 8 b as t hemetions reprebested bnadrrd@? 9ﬁubypab®y@me®p@m7ﬁgmd¢6n fimtFI G 8 b. In
the illustrated exa a_Si I 50|nF b.controls incom ng
flow fromthr egerssgtegrg%g @gowégg %983‘?“%05% % il %ﬁe% 1?he)mattrhf" wil |
appr eci at e t hatnuéanygpavani®@randfpased eemghl sarean gDvAmnulamIpateemOsznles can be tied
t oget her dependi o] ITB.tI e fl ow passages
botween t o sEpeareererhl TpL LR AP U et e ER e Pt he sor f ace
as wel |l as theetopbh B@ipihg &0fthat Hahen ﬂtﬂﬁt@w&felf@{?ﬁlﬁd 638 NG r1©. g hansuiv f ace to
mention a few of the v thelllustrg{)ed s%ﬁtemln Fl GS.

I

bl e ver,
8a-8b al | ow eE8MOYHFeRY at%ﬁé‘smags w1t jthedneonyag Jaw dapughiciseBiMafdentire zone
of i nflow t hahi RyfIhAWENRERDY FBEUTER BG. 30 afer® @Ch dOUSendN 02 tjust FUr t her,  the
drift 84 is not reduced or reduced |less _than it would have been had t he
sliding sl eevBopeapcrates ghey Il thd dn dbs iderirarddiirerieos tingecatdiest he sliding
sl eeves 68 ar g if¥rd;, geltetttdtgm.‘é&mt@t]earfmha&els@realsamr ¢ethadyhRe 10 the
negative inmpact on drift is |ess severe or non-existent. Note also that the
coupl i ngs 36 #llapndles %Wﬂltm@cawhwpﬂéumwpé sqreenp gt PR Kglatsécause such
couplings are f r per sonnel
who can wel d ﬁ%@qﬁ%w ibdo %éetggndeﬁé%n% tﬁ%%%@%h%n%&ﬁgg%%g@geml ds 24 and
28 to secure fthe pewdgqsﬂ)ﬂtg@emtzleawder@ﬁht bngthet g comwend thetdastingk tal@e such wel ds
are made in t 0 e f under
controlled con |at%?g§r2§)é'ﬁglg %teh&glfng% g%lt gjs&gl?téénussng%g B) @IQI h&%tee‘r?tgonnel to
thread the scneetmnrmﬁdwloéﬂleMrlattjgsetheveushmglusmtq@ﬂ sysigs uiBBIGﬂ 858b Not e t hat
the outer hous §0034 Jh¢ 61‘8 as allg ealgeltjtco%troltar}lenle one ftl end rings on
the screen rm@I1 Eamyg\y ea |gll% NREHT SOBHOT A SREE 72PS 2518V as | ong as
any gravel i ntHahalaammeI mﬁnysmamesm&cmammﬁonsnhud truakee, @adriby§dass screeni ng

t h a 0021 ingl e f
ne-Scr en_SebtBIeT0 E BrHeR: sa byt & oal ki ARUPHRRS s6%8s "Ry Sercen

sections 10 cesnedbed wih dtreéamoadic10dmdcnge 36 sillinh slooes 68 akesi @ val ved
couplings 50 anywhere in the zone or either at one of the ends or anywhere
in between. Tﬁ%lpé}% é@ffi“%f‘é thag ip § sprepk mofee 4@ theaprgaliys I9REC O SJCE t hem al |
froma given rnevtlr®uehcatedeRSk aQBQhé(@IeV&dplﬁ%@Bhloflgo IYGB: @S 50. The
zones can be isolated with a variety ackers either on opposed end or on
one end if thanzBees: dbisds tl%ewélywaé%ﬁtcgS%Phpwze]mﬂwp@teﬁhg a screen
such as 90 W t{,R.@nyARROE R ]%Iﬁéjnteaﬁﬁl EisihePhd RAT wdRl hAERod B GERA. passages
30. Schematically illustra f i s one of many iTnstrunents that can be
associ ated wi Nﬂllgh@ %@@S}Ea@éulsﬂlafvewehlsQéﬂh@?@/toéﬁc%%ﬂlpégééngdéwnas measuring
or control i nge {J @eilitnd G EE Al G1asREOREIS hek Bbp WG REAHERI T Ui ds
such as density, viscosity or pressure to name a e Tt can also be a flow
control devi cetlhat 1¢ an flwicead jvedericante@lefl wnetitians. mithhfislldt @ngrgers| eeve
position or e I ies. This
data can be lo%ﬁ%g%%‘?p@{soéfne?{o ttn{e%(g{ﬂ Sg?%elg%(gl? \aﬁ,cﬁztgfl r%l e}tllegrfgp Cogﬁgng% hr ough

cabl es, conduB6 sriﬁ l\@tﬁethatah@mstﬂmailhgs 34Iur(60gytef¢rhiﬂyv\mtlat thbinenlds tor t he
productlon stin |tse% nstru ntijéﬁ ) ? Wltth |nfllowcontrol
devi ces for f 8w HEI%H T g arbng s dVe ea%(et%h 8?‘%16 “méoﬂ% HYE\t h control
devi ces for chem cal injection stl mul ati on. Power can be supplied to such
sensors or instrunments or they can be powered with | ocally nmounted
batteries. Power could be generated with sonme property of the flow ng
fluid. O her passage nounted devices can be oil and water or oil and gas
separators or such passages can be incorporated into the gravel packing or
fracturing operations for taking returns when depositing gravel outside
screens or for delivering fracture fluids through the screens. Item 104
coul d be part of the base p| pe or a separate rmdul e that connects the

- o, o A~ o o



variations. Flow in the passages that | ead to openings 76 can be in one
direction or two directions. Such passages can be used as return passages
during grwoebiidaprsi tion or for fracturing. [0024] The alorasd@smuidpéi on i s
illustrative of the preferred enbodi mrent and many nodifications nay be nade
by those skilled in the art wthout departing fromthe invention whose
scope is to be determned fromthe literal and equival ent scope of the

claims bel ow. 1on¥esCoRi Favel kn the %ﬁﬁlﬁﬁnspa@@mwnn%pﬁnf@m@%a Ib%asérom at | east
one subterranean zone, r|S|n east one screen nodul e

conprising a Efé%eéﬂ%lab@f%ﬁéis%hﬁﬁ?&é’?la}%‘bs"hssenbl y mounted over said base pipe
to define at Iea@gzﬂne A& ‘fenzgﬂeoﬂrpg&\t% EJ‘?J@Q@Mﬁe&reem secti 1p€ast one

coupllng connected to sal screen nodul e and fur conpri st ng at | east
one coupl i ng Fomaweiphbhaivalved cwpbogriling Bany evconisedtionaill cemeeteh by | ow pat h

when sai d coug)\nd.d éougir?%eéeﬂg\'@? ohLorSihd Vﬁﬁgfg&pﬁp%tﬁggm?f\g%er$ fﬁst@lla d base pipe

and coupling, when ass SO conprising a pr ow path from
t he subt err anear aenkerdi sor eft the émdsrmsay\dleommmetmnaﬁw @gﬂceemmftb ow pat hs;

and a valve assenbl y eim% aéucegﬁ‘ﬁpaﬁ AGnt 9 REOYS LG, 28! he‘?atfné{s‘? access
bet ween sai d coupliing 1 ow Ssaid prodé falonflﬂwg gt

one valved coupling such as 50. The zones can be isolated with a variety of
packers either on opposed end or on one end if the zone goes to the hole
bottom.

[0022] FIG. 9 shows a screen such as 90 with an associated end ring
22 that defines internal passages 30. Schematically illustrated as 104 is one of
many instruments that can be associated with the passage 30 for a variety of
purposes such as measuring or controlling flow, pH, temperature, properties of
the produced fluids such as density, viscosity or pressure to name a few. It can
also be a flow control device that can be varied in conjunction with sliding
sleeve position or independently of it and based on well fluid properties. This
data can be logged or transmitted to the surface in real time through cables,
conduits or even acoustically through the well fluids or the production sting
itself. Instruments can be combined with inflow control devices for flow
balancing among screen sections or combined with control devices for
chemical injection stimulation. Power can be supplied to such sensors or
instruments or they can be powered with locally mounted batteries. Power
could be generated with some property of the flowing fluid. Other passage
mounted devices can be oil and water or oil and gas separators or such
passages can be incorporated into the gravel packing or fracturing operations
for taking returns when depositing gravel outside screens or for delivering
fracture fluids through the screens. Item 104 could be part of the base pipe or a
separate module that connects the screen via a threaded connection. A
centralizer 105 could be included as part or the screen module, the coupling,
or as a module between them.

[0023]  The sliding sleeves 68 can be operated with shifting tools on

work strings, hydraulic control lines or electric motors to name a few



2. The assenbly of claim1l1, wherein: sai d production flow path
conprises a drift dianeter and said val ve assenbly conprises a val ve nenber
whi ch doewonoti/meztace said drift diameter. 3. The assemrbiryusediookzben 1,
wher ei n: sai d coupling conprises an internal coupling housing and a
surroundi ng outer coupling housing, said internal coupling housing secured
to said base pipe by threading which threading puts said outer or internal
coupl i ng houswﬂgmbﬁg.qqmqgtthwgadaa I facf lehd &5 bPGhiRRSRBAY be it ondNE assenbly
of claim 3, wherein: said filtering assenbly conprises a screen
supported at dirgHaeed tye|diertsns e arigsapeiseanphpesedmy spPbeadasshd ri ngs
secured to sajd.: Ne i-n.said rings facing said base pipe to
define part o?ﬁér%%ggg?éggﬁa?%ﬁg%%%mﬁ%. The assenbly of claim4, wherein:
said outer or in082ial deupbiveg desuripting sbutlestiagves a¢fd therdprefenigd when sai d
coupling is tREGaASHY LR S sRATE.RIR Gy 10 ROL B A3 (ARG 32010/ 042406 6.
The assenbly of clarm1l, rern: dal ase pl pe has no openi ngs
directly to saitboyrdepargag &onmftheowmvpsatidn blise issope ndia betiétgrmimdniegbed to sai d
production fl qw pat h S’chp}{vatlhr oug@oaﬁé glla.f I %\é\ﬁogxpeni ng at said val ve assenbly.

e lfteral an ent Sco 1ms




7. The assenbly of claim6, wherein: said at |east one coupling
conprises a plurality of couplings without a val ve assenbly connecting a

pl ural i t ywof2osieriesma nodul es wit hout access to said prodecriuseomloeaopat h and
at | east one coupling conprising said valve assenbly to provide access

t hrough said at | east one valve assenbly for nmultiple said screen
assenblies in a zone to said production flow path. 8. The assenbly of claim
1, further coRd|8inn0: at |l east one instrunment or control device in
said screen flow path or said coupling flow path to neasure a condition in
the zone or r égul a@éCIP?fb%S?IﬁblEéQfd)f%ﬁ@n lgom Thigash g8esbioyragfan Pt m 3,

wher ei n: uter coupling housing conprises a plurality of grooves
facing said |nt na coupling housing to define said coupling flow paths.
10. The assenbly oft ledsqions Gcreqwharodil: comprising s Hastifipeerihg desianbl y

conpri ses a Sﬁis&%ﬁ‘lgzi:r:bglﬂ%g (& @l 1%%@?8?&&&' L3t 199 oho scsfé‘éndﬂé?x?‘gﬁh pi pe and

opposed end rings to sail grooves 1 n said rings facing
sai d base plpéwﬁmmdﬁﬁlne part of said screen f|OM/path 11. The assenbly of

claim 10, wherein: quter or_ i,nner . ng qous and an end
. at lee(lf fone cou 1nﬁ connec, ed tO “sai scr en madu
ring, when abuttlng, efin d? ARNGTAr space et Wween $ai aX|aI grooves

in said outercaoppingng lmWem@ulalmg filaw pahdn ﬁnd cohnguniatidrhaith &didi d
conmuni cation is gflnt sai d | ar ggce r@gardless of the

h
Tt or ene 1 st B Qe TR e B hEEE e es of | ogi
annul ar space. 12.sakh®a®spipehing @fupthgi wihed, asshr@bled Milso comprising a

production flow path from the subterranean zone discrete from said coupling
and screen flow paths; and

a valve assembly in said coupling to provide selective access between
said coupling flow path and said production flow path.
2. The assembly of claim 1, wherein:

said production flow path comprises a drift diameter and said valve
assembly comprises a valve member which does not reduce said drift
diameter.
3. The assembly of claim 1, wherein:

said coupling comprises an internal coupling housing and a
surrounding outer coupling housing, said internal coupling housing secured to
said base pipe by threading which threading puts said outer or internal
coupling housing in contact with said filtering assembly.
4. The assembly of claim 3, wherein:

said filtering assembly comprises a screen supported at a spaced
relation to said base pipe and opposed end rings secured to said screen with
grooves in said rings facing said base pipe to define part of said screen flow
path.
5. The assembly of claim 4, wherein:

said outer or internal coupling housing abutting said end ring when

said coupling is threaded to said base pipe.



sai d outer coupling housing when abutting said end ring does not overlap
said end ring. WD 2011/014376PCT/ US2010/ 042406 13. The assenbly of claim
12, wher ew0:2011/014376ai d out er coupl i ng housi ng when abut Prcmgss@iod4=ne ri ng
is not welded to said end ring. 14. The assenbly of claim4, wherein:

said screen conprises a plurality of axially oriented rib wires on said
base pipe supporting a wire wap that serves as said screen, said ribs
defining scregn flow Rahivdy siNGgH SFhéeid re wap that continue in said end
rings. 15. The assenbly of" claim 14, wherein: said end rings are seal

wel ded to said wir@idipasp pipedias Thepepines mirgiyofio gdidiprmdactiopHéreprsh  said
val ve assenbl Mut%fﬁﬁfréc?%%oﬁne}ééh Yfsal &Icti%ﬁh&&\f%hﬂﬁ%hiér tH@\ﬂ%@éaYd figyal ign or
m salign at |east one port 1n sai ase pi pe th sal roduction fl ow
pat h. opening at said valve assembly.

7. The assembly of claim 6, wherein:

said at least one coupling comprises a plurality of couplings without a
valve assembly connecting a plurality of screen modules without access to
said production flow path and at least one coupling comprising said valve
assembly to provide access through said at least one valve assembly for
multiple said screen assemblies in a zone to said production flow path.

8. The assembly of claim 1, further comprising:

at least one instrument or control device in said screen flow path or
said coupling flow path to measure a condition in the zone or regulate flow in
said zone.

9. The assembly of claim 3, wherein:

said outer coupling housing comprises a plurality of grooves facing
said internal coupling housing to define said coupling flow paths.
10. The assembly of claim 9, wherein:

said filtering assembly comprises a screen supported at a spaced
relation to said base pipe and opposed end rings secured to said screen with
grooves in said rings facing said base pipe to define part of said screen flow
path.

11. The assembly of claim 10, wherein:

said outer or inner coupling housing and an end ring, when abutting,
defining an annular space between said axial grooves in said outer coupling
housing and in said end ring so that fluid communication is maintained
through said annular space regardless of the circumferential relative position
of said grooves on opposed sides of said annular space.

12. The assembly of claim 5, wherein:
said outer coupling housing when abutting said end ring does not

overlap said end ring.



17. The assenbly of claim 16, wherein: sai d val ve nenber conprises a
sleeve with ports straddl ed by seals that engage said production flow path
wher e saiwosbhaemes7shi fts or turns. 18. The assenbly of ekaiusedip/ovdies ei n:
said screen or coupling flow paths have different cross sectional flow
areas to bal ance fl ow between or anong screen nodules in a zone. 19. The
assenbly of claim17, wherein: sai d production flow path has a drift

di ameter and sai d gld diddhpbEENS 1808FlAt reduce said drift dianmeter. 20.
The assenbly of claim 1, wherein: said coupling further conprises a
centralizer. said outer coupling housing when abutting said end ring is not welded

to said end ring.
14. The assembly of claim 4, wherein:

said screen comprises a plurality of axially oriented rib wires on said
base pipe supporting a wire wrap that serves as said screen, said ribs defining
screen flow paths under said wire wrap that continue in said end rings.
15. The assembly of claim 14, wherein:

said end rings are seal welded to said wire wrap.
16. The assembly of claim 1, wherein:

said valve assembly comprises a valve member selectively movably to
align or misalign at least one port in said base pipe with said production flow
path.
17. The assembly of claim 16, wherein:

said valve member comprises a sleeve with ports straddled by seals
that engage said production flow path where said sleeve shifts or turns.
18. The assembly of claim 1, wherein:

said screen or coupling flow paths have different cross sectional flow
areas to balance flow between or among screen modules in a zone.
19. The assembly of claim 17, wherein:

said production flow path has a drift diameter and said sliding sleeve
does not reduce said drift diameter.
20. The assembly of claim 1, wherein:

said coupling further comprises a centralizer.
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