1 A FLOW CONTROL ASSEMBLY HAVI NG A FI XED FLOW CONTROL
DEVI CE AND AN ADJUSTABLE FLOW CONTROL DEVI CE

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
clains the benefit under 35 U S.C. 119(e) of U S

Provi sional Application Serlal No. 60/ 894, 495,

entitled "Method and Apparatus for an Active

Integrated Well Construction and Conpletion System for
Maxi mAnFR€Wr CONTRO ASSEMEBIdY HAY BXGrAo hXREcBLOMWY , "

f CONTROLAIE VECE20ND; ANDIISTABLFEPFDOWiICONTROL DEVICE
Application Serial No 60/ 895, 555 enti tI ed, "Method

Const  det [ BOSAEEERES
Construct A i v
ervoir. Contact and Hydrocar bon Reco ve

[000RT e S6his zbmls s Ene g oot oL USRS, Brasisgamat.
Ap?%h%h N {% ﬁrtﬁ?ed"“M&Héd%A&a%tﬁﬂ&%ﬁ?{cﬁ%y

0 contro Fow i n one or zones 0O
Integrhied Vé¢lhGomstfuction athombleﬁss Syktby thavargnan Rexadoi Cowtact

B IR U e
Seﬁal"}@d 601595 B9 ARl B Y MAREd BRNA ﬁ&ﬁtu@?ct}eaﬁ Adi¥R Qﬁ'te?kfated Well

ds) fromreservoir(s) ad acent the well, or To
Conﬁp@@t)n ahdiCdspiatioo Sybtenr fos MaxohwfiResenvhir Sioghact el Hgdrocarbon

ica ow, cont r ol ices are

Reg BT Qe SRE AP 2T, BobRrehS e ira P SRH86E ot ¢ ne
wel|. [0004] In a conplex conpletion system such as a
conpl etion system i nsi&ﬁmﬁﬁ%\ﬁ t hat have many
zones, nmany adj ust abl devi ces may have
to be deployed. An adjustable flow contraol device is

[0092} | ow E%W@vtm@er@laaeé geperelly BycapdroHig fhtié dowya epe enmore

t

2o St T AR o R BRI libe £eRBh ABMALS! Bhice gnd an

adjusthiieiflvel gonexpénscere, and having to deploy a
relatively large nunber of such adjustable flow
control devices can i nAABERCASHD. 2

[0003] A completion system is installed in a well to produce hydrocarbons (or other
types of fluids) from reservoir(s) adjacent the well, or to inject fluids into the reservoir(s)
through the well. Typically, one or more flow control devices are provided to control

flow in one or more zones of the well.

[0004] In a complex completion system, such as a completion system installed in a
well that have many zones, many adjustable flow control devices may have to be
deployed. An adjustable flow control device is a flow control device that can be actuated
between different settings to provide different amounts of flow. However, adjustable
flow control devices can be relatively expensive, and having to deploy a relatively large

number of such adjustable flow control devices can increase costs.



SUMVARY [ 0005] In general, according to an enbodi nent,
a flow control assenbly to control fluid flowin a
zone of the well includes at least a fixed flow
control device and an adjustable flow control device
that cooperate to control t fluid flowin the zone.
[0006] Other or alternative features will becone
apparent fromthe followi ng description, fromthe
drawi ngs, and fromthe cBEMMARBRI EF DESCRI PTI ON OF
THE DRAW NGS [0007] Figs. 1-4 illustrate different

odi nents of conpletion systens, that can be
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sone enbodi nents. [0009] Figs. 14-22 illustrate
adjusteble o wsecagesdoficqthatdogbergtedo wphtealitomileiddloprerthe zonea
multilateral well, according to an enbodi nent. [0010]
Figs. 23-25 illustrate stages. of providing coppletion
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As used here, the terns "above" and "below'; "up" and
[000dbwWn" ; Figaipide2? illuatnate Vhromarstages ofpvaviding' coamndetion equipment in a

" downwar “; and other |jike ternms indicating relative
multilateral well, accordallng to an embodiment. g

[0010] Figs. 23-25 illustrate stages of providing completion equipment in a

multilateral well, according to another embodiment.

[0011] Figs. 26-27 illustrate different schemes for power and data communications,

according to some embodiments.

[0012] Figs. 28 and 29 illustrate different electro-hydraulic wet connection

mechanisms, according to some embodiments.



positi ons above or below a given point or elenent are
used in this description to nore clearly describe
some enbodi nents of the invention. However, when
applied to equipnment and nethods for use in wells
that are deviated or horizontal, such terns may refer
to aleft toright, right to Ieft, or di agona
rel ati onship as appropriate. [0015] Fig. 1 illustrates
an exanpl e conpl et iRETANRTPDESKRIPTEONepl oyed in a
well 100. As depicted in Fig. 1, several zones 102
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pregyurg, oy sd@@ple| ow control devi ce i ncl ude an orifice, a

tortuous flow path, or any other device that provides
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fluid flowis allowed through the adjustable flow
suchgarticaulates from flowing into an inner conduit of the flow control assembly 112).
Inside the screen 116 is a mandrel 118 on which various flow control devices are
arranged, including fixed flow control devices 120, 122, and 124, and an adjustable flow
control device 126. The need for using a screen or not using a screen depends on the type
of formation. Typically soft formation such as sand stone requires running a screen for

preventing sand or solids production. A hard formation such as carbonate may not

require a screen. However, sometime a screen is run in carbonate to prevent solids from



device), a fully open setting (in which the flow path

is at its maximnumto allow maxi mum fluid flow through
the adjustable flow control device), and one or nore
internediate settings (to provide different anmounts

of flow across the adjustabl® flow control device).

[0017] In one exanple inplenentation, the flow contro
devi ces 120, 122, 124, and 126 are considered inflow
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[0019] In the example depicted in Fig. 1, the adjustable flow control device 126 is
electrically coupled through a connection sub 132 to an electrical cable 134, which can
extend from the earth surface. The electrical cable 134 runs through the isolation packer
106 and also through the isolation packer 108. Instead of using the electrical cable 134, a

fiber optic cable or other power and telemetry mechanisms can be used.

[0020] The flow control assembly 114 for the second zone 104 similarly includes a

screen 136, as well as a mandrel 138 on which are mounted fixed flow control devices



in a lateral branch of a nultilateral well. In a
different inplenentation, the conpletion system
section can be provided in a vertical section of the
wel | 100. [0022] Although just two zones are depicted
in Fig. 1, it is noted that -additional zones of the
well can be defined with the conpletion systemin
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of the well (the zones tarther away fromthe earth
eachumohace) . Product| on of unwanted water or gas in any

of the zones may require special intervention that
[00eah be Withén&ick @ond thd AOR4dntkyl dlﬂSliCBthﬁthe floandontrak ais@eb”mbly are

of fixed flow control devi Cef( and adj.ust ahl e
proyiied te pehiexs aedssirgd pwaqur%éw Forp gletrssengr@%thenénqrépbeeﬁo of
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ColEShEE s o e RSG5k e o
systddin ﬁ?ffefeﬂ?%ones has several benefits, including the reduction or avoidance of
water or gas coning or other adverse effects. Water or gas coning refers to the production
of unwanted water or gas prematurely, which can occur at the “heel” of the well (the zone
nearer the earth surface) before zones near the “toe” of the well (the zones farther away
from the earth surface). Production of unwanted water or gas in any of the zones may

require special intervention that can be expensive.



mul ti ple zones 102, 104 in a section of a well 100.

Di fferent enbodi nents of flow control assenblies 112A

and 114A are provided in the respective zones 102 and

104. The flow control assenpbly 112A includes the

screen 116, as well as the ndrel 118 on which fixed

flow control devices 120, 122, and 124 are nounted.

However, in the enbodinment of Fig. 2, the adjustable
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ow control device 126 is contrast'ed with the Tl ow
to axipwstabid floecouteollREicas, vandgearedmghteheostrderdeesl 118 in
Fig. 1. [0026] Also, in Fig. 2, sealing elenents 204
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D 22 (1 Al eSS
coﬂtﬂ)tl QsdeBLBN M LN P Pﬁ@?ére%q)@vdd&ﬁ‘% théred ecﬁ@g a&ﬁ@ 02 and 104

rough corresponding fixe oW cont evi ces 120,
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deBOALR i béntrastedalitn 8l MR ¥&aRd] HEcP| PRardige@bfl tHhBandrel 118 in
mandrel 138. Also, sealing elenments 214 are provided

Fig. hsi de the screen 136 to define annul ar spaces 216,
218, and 220 between the screen 136 and the nmandre
[00RBB. FI Alsd, inlFigs2, fseai’mgtelimnentewram providedongtle theescreen 116 such

haf R o BB SPGB, RBLIT G AR B GEroe B L, Fluid
flowd @hro@%‘gth&]: b1 @ﬁté@ﬁ@hﬁﬁlaﬂﬁﬁcéﬁ% bive 218 neﬁ‘l'dl tﬁén through

space 212 between the mandrel 138 and the ﬁ
corfgspofiding fxechBowichoingl devives ligfh 12Rcanddj24dntals @aﬁnum space 202

SRR I LI 1P S 0P A1 Fiter B aRe s AoRB AR R Refow
cordffd device 126 into an inner bore 130A of the pipe 200 for production to the earth

surface.

[0027] The flow control assembly 114 A similarly includes the outer screen 136 and
the inner mandrel 138. Also, the pipe 200 is concentrically defined inside the mandrel
138 such that an annular space 212 is defined between the pipe 200 and the mandre] 138.
Also, sealing elements 214 are provided inside the screen 136 to define annular spaces
216, 218, and 220 between the screen 136 and the mandrel 138. Fluid flows from the
reservoir through the screen 136, annular spaces 216, 218, and 220, and through



[0028] Note that the annul ar spaces 202 and 212

bet ween mandrels 118, 138, and the pipe 200 are

defined by sealing elenments 224, 226, and 227. [0029]

In the enbodi nent of Fig. 2, the cable 134 extends

t hrough a sub 222 attached "Fo the isolation packer

106, through the sealing elenent 224 and into the

annul ar space 202 between the nandrel 118 and the
respécpiee Z@6d flbwsiodeol devican hd0,dr2 spaickt4202he trtaedret &3 mtd 34

el ectr.i aII nnect e o the adj able.flo
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thrédlgth% hajbfigv1s eRMW aﬁm%l 88BN 14%2tﬁatl i9tRubiRE oRMRIHIBE 260 RE/Iow
whére the cable 134 is electrically connected to
ﬂutdrt@vad}tmﬁteabllleaf boteold (doof thobinged®0ce 146. [ 0030] The
| oner section of the conpletion systemincluding the
[00i28p| at i Notephat kisy sanuld 6pact302 drd2 12risktw ke thhalaels dh8,r1818, and
assenblles 12A, 114A re conpected to upper
SR are ek kb e D Rufisc ang

roductlon packer 230. In sonme inplenentations, the
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sectron C e mel
spaﬁ:b pe2 betfv\xebﬂl theatarddagler 8 layd thepipa2@a. ltnhlde llmzrxemular space 202, the
| etion, section for engage
calyy ﬂ%} sty cogeciaddp B2 n%:ley%@g CBFtrféd%eV’:?F 4R8P ¢ The cable

316 hggmgp%éﬂcglthl%ﬁgﬁ gﬁi‘seélp‘?gt elgﬁ&lt@%tﬁs% ThnVih SPHR 212, where

I ments i nc Idi ng sl eeve val ves,
theaablerli3d deelbgtpealisadonascted taf thahdylabteble aﬂomemntlbhﬂdmce 146.
val ves, and so forth. In Figs. 1 and 2, the actuation

[00B6F hni qbe losveBectibl 6f tHeGohp$@idn s§§témah¢l@(ﬁlng eedisblatich packers
in which signals provided over the electrical cable

106,3498a}14) apddhe flow captrolaseenpilics 447 Ast k) arercpBRgcéssip @pupper
o
cofi S Seerbft a5 IBIER LIPS SR SaycBRBAARE 4 hilome

1m1ﬁbmet11faﬁerh;y theapbecargdb wat seotionssoanibe rud inéd theaedl LB iar, single
shaped nmenory all oy actuation, and. el ectromagneti¢

tripa I el D! ISFRASETR QR eGP EBEATBRIHRRT RO EATEDer Tupigfo the well
106 Rfk, fgﬁm&pﬁéér 'Bgrrﬁr?ﬂp@fstﬁe 'ilp@&lcgﬁlgﬁéi’ﬁﬁgeﬁfdncfor enegfaéement with

activation haped neno actuation r
thetlbeetsenpiétion sehidgred nmenory material to perform

actuation. [0032] In addition to flow control devices,
[oo3ther cCOREPENdRadpitabid Bow kenttsrlcoledthat can be used in various

embodiments includes sliding sleeve valves, cartridge-type valves, inflatable valves, ball
valves, and so forth. In Figs. 1 and 2, the actuation technique is an electric-based
actuation technique, in which signals provided over the electrical cable 134 are used to
actuate the adjustable flow control devices. In different embodiments, other actuation
techniques can be used, including hydraulic actuation, electro-hydraulic actuation, smart
fluid actuation, shaped memory alloy actuation, and electromagnetic actuation. Smart

fluid actuation refers to a fluid that expands in response to electromagnetic activation.



in a conpletion system according to sonme enbodi nents.
For exanpl e, sensors can also be provided, such as
pressure sensors, tenperature sensors, flowrate
sensors, fluid i denti fication sensors, flow contro
val ve position detection sendors, denS|ty det ecti on
sensors, chem cal detection sensors, pH detection
sensors, viscosity detection sensors, acoustic
Shaped suwersoryatidy sctubitoort tefer§ ©0B8 hseCafmampaimemnryoeataselrio perform
sensors and/or flow control devices can be
actldfiWnp| i shed using el ectrical signaling, hydraul i c
si?nallng, fiber optic S|gnalln wi rel ess signaling
any Bongitioatts dleworonirbdeytiess o thasaEpopgis B HEols @@&pyed
in § Ty B0 b, SRR o 5 B EIRO TR P LA sl
beﬂmmmhﬂjﬁmb@ﬁgkﬂhﬂesmﬁbmnwaqehangemsbmcﬁgWrdmwmm@nsﬂum
capacitor, or batf from  act.ivation of an
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Fi g shows anot er e I ment of a conp on system
aanmﬂmhmshsﬂmdmmibnhtrol assenblies are provided. Fig. 3
shows four isolated zones 302, 304, 306, and 308 as

[00def i nedCoymusatibh betwReae kedksrs 3nd/or BdR,codftdl deslBs calisk
318. Four flow control assenblies 320, 322, 324, and
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evi ce,
de\adqsus,tchkals eerfsbvind adjustabled®onw centBR evines, frent thowartiontrfack, from
assenbly 320, an écg ust abl e rom;c ntrol device 330
I
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an ad w contr ce 334 int
comMmmm@ﬂoﬁbseMbMy 326. [0035] The flow control assenbly
320 includes a screen 336 through which fluid can

[00BUDW | NFig. R shdwsSdnodieh emdodisfeac ef 8&8nﬂfet16ﬂ1gfsfdn0m which flow
control ~assenbly 320 hetween the . screen 336

and

corigph gpssmbiggare Pﬁ%ﬂ%i Jagabthows favs isdlater apneseiiile 04386, aad 308
as B9RIcl *bgg&qat% paeke 810, t3519 314 §'i?],aa'ﬁ?‘3'l§r F§£&a§&v 33frand

a second annular spac€ 340 of e flow control
assambbBedid 230, 321) 3361 aueleiP 6aane proveted o tei mgpenevdomme82@2, 804, 306,
anc} ?(?8 r@a%ﬂrﬂeolw g’odfl?rol ;Il-shsgm ly includes an adjustable flow control device,
including an adjustable flow control device 328 in the flow control assembly 320, an
adjustable flow control device 330 in the flow control assembly 322, an adjustable flow

control assembly 332 in the flow control assembly 324, and an adjustable flow control

device 334 in the flow control assembly 326.

[0035] The flow control assembly 320 includes a screen 336 through which fluid
can flow into a first annular space 338 of the flow control assembly 320 between the

screen 336 and mandrel 346. The adjustable flow control device 328 is positioned



control device 328 has a flow path 342 to allow for

fluid communi cati on between the annul ar spaces 338

and 340. The adjustable flow control device 328 is

positioned between the screen 320 and the inner

mandrel 346. In addition, a1ixed flow control device

344 is defined on the inner mandrel 346. The fi xed

flow control device 344 allows for fluid to flow from
bettvMeen thedostchnaniau bzace §@& crd 348 ond ammlamspere Borof tBF Dowfcontrol

asstRy S RO DR O IBR PRBTIeR B Loy MR BRIP4 e flow

co&fm liBvic3988 hadl MG pRG 3ANQY LHISE foVRILid "c&%nﬁlh%héﬁ BetGabN fhe

can be used to control the settin th
amadﬁrwm@b Bés anqu ohltg arljusiabl¢ Bewzpgtro] 3:¢]32$h<ep®uthmed

fIOM/contro es 32
betng N HERRR 327 TREMRINEE n0ian 34, LRy s BB Gy
deﬁé’é)344[ 1@@35ﬂledﬁdﬁﬂhb iR hlaydrel B46. MEhez@&l fROH coigfIFevise 344
350, 352, and 354 are provided in an annulus region

allqwsios fuisd @dloy Femdhn sepogd srnularespasetdOde aniwler hgreatylof the

i mpl enent ati ons, the sensors 350, 352,
Coaﬁgugé%g%%gebe part of the cable 348, thereby making

cabl.e 348 nsor ¢ can_ hav t her
100385 o7 ot et s TR GontieRice "PhicFhuaibe By AGiestsical cable
3481 $idh&ing Proviaas be!thy/c18ctFi0 BAN1E DY SarfiNide@ho boit®] BRWeABg of
portions in which sensors are provided. The sensor

theadistablestlews pentrrl dgvice 28.he sense that the sensor
cabl e provides a continuous seal against fluids, such
[0083] wel | Buoar ehéd finvd sonted] @ssgmibliss BZ) G4, andN@beat hate identical

some enbodi nents, e COo ous sensor cabl e can
a“%%?ﬁﬁPFfsﬂ&&@“ﬁ?@?ﬁﬂ@@wnﬁ%%g %g sections that are

sealabh& attached toget her wel ded). [ n other
[008&hodi Ml&on%llyelrs@ﬁ gepe %%@P@se%$r§58e3%ﬁn%ﬁ%%r§d>rw1@w in an

[ 2
o B S QU4 RAFL Rl 22 s
im;ﬂmﬂeﬁsﬂortsame BengorL3X)B62, and3Sdicsn bavpirhoBthnsalsle 382, thereby
etectin essure Péggﬂ t he_annul us regi on 356

mafife g eablieds e PaBISe Nafdn BREF QLBFSEPSCI0ASERS fgble (also
refQF&SE W Gerl3dr 1 bHdl@’rb i Bﬁ‘éi&ﬁ{y as&ﬁﬁﬁuﬁﬁcéogﬂmﬁkr}ﬁ@mg%m&{s in
the adjustable fl'ow control device 332 between™t
whehrsessor348 panuldain Thersensomealtle & continuous in the sense that the sensor
cable provides a continuous seal against fluids, such as wellbore fluids, along its length.
Note that in some embodiments, the continuous sensor cable can actually have discrete
housing sections that are sealably attached together (e.g., welded). In other
embodiments, the sensor cable can be implemented with an integrated, continuous

housing without breaks.

[0039] In one example implementation, the sensors 350 and 352 can be pressure
sensors, with sensor 352 detecting pressure P1 in the annulus region 356 outside the

screen 358 and the sensor 350 sensing pressure P2 in an annular space 360 downstream



362 of the flow control assenmbly 324. Using the
sensors 350 and 352, the pressure difference between
t he annul us region 356 and the outlet of the
adj ustabl e flow control device 332 can be determ ned.
[0040] The third sensor 354 1®an be a fluid
identification sensor to detect the type of fluid
that is in the annulus region 356. O her or
of thletadjustablevitove eprg o sleciaa 3d2bgwemn thedcresmdh8 amban inner mandrel

epperat ure sensors. of., ot her pes of_ sensqrs..[0041
R e R RS IR R R R ST S
diffY&ic8 Beivitdh tigAdhnifis r@%@ﬂ Bekeehd e duBURNadHist&b18Bby-control

In the enbodi nent of Fig. 4, three zones 400, 402, and
deviget3 3 eanchefdeteanbitied. | sol ati on packers 406, 408, 410,

and 412. [0042] Flow control assenblies 414, 416, and
[00408 ar eTlpe thwriddenkor A54 ot isspfimidiidgntificanasschbt, to 46ct thethpe of

404. In the zone 400, an adjustable flow control i
fluishids Ty apaulin it oo ﬁ)tg?r T RHEMAHKHANEPrS 4D by Proyifed, such

as %ﬁ%a@&@%ér&brsa&%@ﬁ@lt Abtsentbg, flow control assembly

al so I ncludes a screen 424 through which fluid can

how i ng: fi
0048, hoF il SN Yo aRAtme iy 5 PRAITEY “Fifs tatgan be
proxided|in g sesipack addl. flhakserabddivknt dTFif.| 4 Wre©ndne® 400, 402, and
device 420 into an inner bore 432 of the conpletion
404 grerdstned ppugiation pagker ¢ Wo 0 Al 0Bl y 416 is
simlarly arranged as the flow control assenbly 414,
[004Rd i ncFlawesontrpl asdgrobliesisild, 416wnd 413 arslpreradédia copgsponding
T I 0 I ssenmbl.y 418..h t adj ust abl e ow
oS0 P2 EOTAAL 1 R 2T T SRRAL B 2R @A 42

moirafed o8 lan 4@ htand@N ULD bf fhle Ayt EnBrol ARemBRES14b AR b cdirol
the conpletion system The flow control assenbly 418

assgmily 4ldalspdasludesniscapendzddhougha whighdluid ganjBevv e an annulus
i 48- the j.solafi
RS A R0 G AR W IRAEI G e

spade 2 € dswd B0t 0fARd flodIbntralndbviEdGi2aristocarihmed bbadi 32yof the
signaling over an electrical cable 440. The adjustable

complgUPR Bt devi ces can be one or nore of the
follow ng types of flow control devices: slidin

[004Bkeve Thepldow camtrqliagipably AL is simflardy annged ppthe control
ass?r%uy JMPSnd includes an adjustable flow control device 427. The flow control
assembly 418 has two adjustable flow control devices 434 and 436 mounted on an inner
mandrel 438 to control flow into the inner bore 432 of the completion system. The flow
control assembly 418 also includes annular spaces 444 and 446 defined between sealing

elements 448, 450, and the isolation packer 412.



[ 0045] Various designs of adjustable flow control

devi ces are discussed below. Figs. 5A and 5B show a
first enmbodi nent of a variable electric flow control

val ve 500. The val ve 500 can be nounted on a nandrel
502, such as the inner manddél s of the various flow
control assenblies discussed above. A screen 504 is

provided at an inlet to the valve 500 to provide

[OOKK i d fT]nn/\adjmﬂtablaﬂswaaoetrﬁlOﬁ:vicns 24 412I7i,e435k; riab43 G404 cattrolled by

. the inlet 0. .The fluid follQws inle
sigfling s Flecrise cliearOc HRBaiGals ey sondie! fiicesgas bagne or
ol ef B fd1Rvih | el d
T R e O NIy E PRI e T P e ope
inflatabée type ok bakitypser 516 al ong a | ongi tudi nal direction
of the flow control valve, indicated by axis x in
OOFFISQ 5. Vdiious hekgnMrﬁdﬁrstaE»leGﬂMSomdldemeeh are dgpagss®bélow.

d
Fisk) o a0 38 hake IyCHIPITAY o Ar@H SR FICCE HECHOR !v%%e 500.
Thé Ydve Wgant lneeméllnﬁ&? gn 3 %afnafeF§0§ LciRadme 2heP RARGRS

depicted In Fig. 3, a sealing engagenent I's provi ed
varsans Hlowhantrol mmbhw dpyesbdtabooelgh scizen 604 isqirO\uded atmAanlet to
flow c val ve 500. 046] The flo tr.o
the a5 08 o it i élomﬁeeadsp&sg g P rhtscgeengp the it of
the8alv@¥800f UL Alufd RWoR% ¥ 15% 568 fnliCarl M6l clﬁﬁr bRy §R§détﬁled in
conti nue through the outlet path 522 and the outlet
hoysirg 5 1321 theflew contmelrvabisr dhefchambemdifisel coBG@ns qn0detTiic motor

514 fals SrEngRr B0 ¢ s Ruir gl albreiun e e dirstiqpf me
flow28n®b] valke, it }/531)(% + B [EEY.eThe EHoRWnidntdr 586 6R Nfoped
the outlet path 52 [0048] The choke menber 516 is

engggermeistriace Hid thettis arovidgdrte angme conatpondingsloppd surfipg 520 in

the (1511*?6& %&%aggt rtllleclioutsm Caléi‘é?vi%%xvtﬁé nélﬁpg&] %u%atcEs g‘ @L?ﬂ% Cetr?,!gggne as
dep56t8d inlRg. $BQARbIA Epoyhew ioprovtiRdshenthaoméw & styed@hrough
0 and the mandrel 502 to ich the flow control

an %tle\t/éarsé%Z pEthgifloxeonagrol ¥alyepP@ted in Fig. 6. The flow
control valve 500 allows for fluid to be communicated
[00#a]} oughlherféovp aentetl vplyet508 2stinghe tlhnkedpnsitien ir6B2. S Atoallow

ﬂui%rhovxp Qr%rvmbgoart e 1nPet pathtﬁ)% to con dtmue thr(o)l%gh the outlet path 522 and the

outlet port 524 to an inner bore of the mandrel 502.

[0047] In the closed position, as shown in Fig. 5B, the choke member 516 is
engaged against the inner surface 520 of the housing 512 to prevent flow from reaching

the outlet path 522.

[0048] The choke member 516 is attached to an actuating rod 526 that is movable
by the electric motor 514 in the longitudinal direction (x direction) to cause movement of

the choke member 518.



[0050] Note that the flow control valve 500 is
positioned in a side pocket 602 defined in the outer
surface of the mandrel 502. The side pocket runs al ong
a longitudinal direction of the mandrel 502 to all ow
for the valve 500 to be p03|@|oned in the side pocket
602. In the exanple inplenentation shown in Fig. 6,
the side pocket 602 depicted does not have a cover
[0t h t hattop ewfdfclne Sowtconiromalweed (]Osmé)tlpmmenﬂrbbS (2hte which the

wel | bore. envi.ronnent . not ntatl
ol goaro L S b e s demisgoe . cTaTo ot Vs 500
au&mﬁ&]ﬂuﬁi B%e cRAMABI G SPhARW tRE SR RYp6it sgm 8PS nhdf1402 into
of the flow control valve 500, with sensor Pl used
annmwnbaQ@QQOﬁﬂ@gmuwaﬂﬁﬁ2the chanber 510, and sensor P2
used to neasure pressure in the outlet path 522. The
[00FBaSsur eNettettha:taheaﬂ@wwnmwabm Senspositidited imndidePoaltdt 608

erato etern1p OSI i on of the flow
@tﬁﬁﬁ? he kprauriaess f the magde g‘? kgiiyphaleng a
longltﬁ&ﬁlﬁl' c%re@ﬁ&i"bﬁﬂ@ Ma‘ﬂhre‘l’ §b2’ fo a?lﬂ)gv fo'?% .xqa_?_ﬁezS d0ab v %sﬁon?d in

creen g., screen 504 1n Fig. 5 flow contro
the\saie\mcliﬂ@SOQatﬁn ﬁiesaxainplepnmlemmmawm shown le F. Aethp ek bcket 602

f t he, mandr el Fig. .6). The flow contr
derjolpd Boorgtt HAE Sipvstiah ol Y copBoa e ThEntsedtahe eitbore
envatdn@Wnf. | Wi othRr frhPembAEAY Wil dieah bR phd Rt ceRbLY & the side
valve 700 into a space 706 inside the housi ng 702
poqket @3.ded a seal menber 712 does not block all ports
704). The fluid flows through the space 706 and out
[008lDbng okigh.eA-pRtaso Ah8wippesatre sendoreP1 piod P2 ¢l the dfowt dflmtrol valve
| aw cont rol |ve 700 to allow flow.int i nne
50@6@@ FOPON UL O REFIFPTOBYEE inyt b%%ﬁmbﬂ‘ié?% @515 SRR Used to
medstie besRirOM HE dufl g Pafies 22N qﬂ%%@dsﬁﬁm%g@dat%ﬁ{vﬁieh%% sefdks P1
nmenber is attached'to an actuating rod 714 t
andBY elddbea byll aperaios te déternmoe apoditién of thidlomt @nltnoil Ealmﬁm
716 is able to nove the sealing nenber 712 in the
[0052ngi t ufignZakhowh anedicr elkctrrffldwheontall valvd 000 tHaOd@a%gﬁag @se a
an end portion 718 of the éealln mepber 712
SCTefiiefotSCIERN é% inykigr > Ap olhg Hpy gonteRl wabf@s,?oﬁgal? ilgo bepegtioned in
50 r
the 8 1080 00 TR SR IEILC Y THER Ry Cri AL RTORAES an outer
howsir M2oeith ptbﬂtmmzh tol abhowwf ﬂimdnceﬁbwrfrcmg outside tlishfiodb eontrdl6ralve 700

intdc’ Ia g}‘):aecet%g ir%s?c?el tile gousmg ’%2 &)row e ée% e Mlber 712 does not block all
ports 704). The fluid flows through the space 706 and out along outlet path 708 to an
outlet port 710 of the flow control valve 700 to allow flow into the inner bore 600 of the
mandrel 502.

[0053] The seal member 712 is provided inside the housing 702, where the seal
member is attached to an actuating rod 714 that is moveable by an electric motor 716.
The electric motor 716 is able to move the sealing member 712 in the longitudinal

direction (of the valve 700) to engage an end portion 718 of the sealing member 712



bl ocks all ports 704 of the housing 702. [0054] The

flow control valve 700 in Fig. 7 is depicted to be in

its full open position. Wen the sealing nenber 712

is actuated to engage the qu wal | 720, a fully

cl osed position is provided.'”The seal i ng nenber 712

can al so be provided at an internediate position to

sel ectively block one or nore of the ports 704 to
agqunsban ged wiall {780 mesiteathe holroke7 1o Dndedhs sealig® BEmber gl2 #d end

wal DR ST Bl B b N OB g ot 2L ook
flufded &% %ﬁ?&lt&ﬁlg;ig%ha%@r 6, Ei%E@ﬂ&%e&lﬁI%’lﬁ@rﬁbérhﬁ 2fcbRWletely

control valve 700A and the flow control valve 700 is
blotksealpparts Bldon thef hausingrd®@n 800 in the Fig. 8

enbodi nent. OGtherwi se, the flow control val ve 700A of
[00BuYy. 8 Tix flaewomtedlvaive 200 en Fid. Guis depittedto wainv® filld Opaf

Fi.g. 056].. A top, view.of the. flow control I
possh, Whehdeseinesnenes HE irpgiagd funiabeieeag el ‘Epge flly
closed Igisﬁion% ARWRAL Mte SEIRE IRk A1 9 ¥hs 810 BE BRIVEHIRE an

mandrel 502, with support menbers 802 positioned
intdyetedebnpdsitondo select@D0blacid onder marechf¢he HOB 104 te pppode
. .the screen 800.on the mandrel 502. [0057] Fig. 10
lntm?%%‘ﬁ@?ﬁgpmg?ﬁfodi ment of a flow control valve that

screen. The Fi 10 flow control val ve 900 has

[Ooggfiy o dhiegtshaats 4 ST Serin f BF oW FoIPLYAIES O Figy/-rtlises the
ﬂoggzgﬁfrglevati\n:eotf i g‘g féggt‘efe%r%&’ 2 1R Oﬂ‘het (ﬂff?ll"égge lsé%@eéd:ﬂthg gﬂw

Into a spa e fluid then ws from
corspdeelvd 740 Aland the fidve tomat] wal80G 0D it the aroviisioe of € kaednef00 in the

. 908  of.a housing. 910 of the f]ow control_valve 900.
Fig RemiedinniatcHiimeiegts Ty el s THA Romigrs bigcitigat o e
flowSofRbBvdiR m@vcgp;?. -actuating rod 914. A sealing nenber
916 is attached o the actuating rod 914 to allow the

ctri { t N ) . -
oB5Eet [ SIAEPR F15 HOy THME LR RO AN Sl
depfittedvircPiat 9.0Figyv lskewOhe scredin 800 provitictilaewmd thenmbahdrel 502, with
chanber. 908 around the electric mtor 912 and. ar ound

supRArtiTpFrabers R bpesiongd Reatren Ahe §oresn 8@ fhe A RaEp support
e3P R P o SRR rom outsi de Che i nner shroud 920

[OOiS 9} 0 anFiig.nﬂ%homaa%Sth%?%ngédngﬁt g‘M ﬁ&g cBrtol VER’% that uses a
screen. The Fig. 10 flow control valve 900 has a screen 902 at its inlet to allow fluid to
flow from outside the flow control valve 900 through the screen 902 into a space 904.
The fluid then flows from the space 904 along inlet path 906 into an inner chamber 908
of a housing 910 of the flow control valve 900. Inside the chamber 908 is an electric
motor 912 that is able to move an actuating rod 914. A sealing member 916 is attached
to the actuating rod 914 to allow the electric motor 912 to move the sealing member 916
longitudinally (in a longitudinal direction of the flow control valve 900). The fluid flows

in the chamber 908 around the electric motor 912 and around an inner shroud 918 also



fluid that flows into the inner space 922 of the

shroud 918 can then follow outlet path 924 to an

outl et port 926 into the inner bore 600 of the nmandrel
502. [0058] Fig. 10 shows t flow control valve 900
inits open position, in mh h the sealing nenber 916
isin aposition that allows all flow ports 920 of the
shroud 918 to be exposed to allow a full opening into

pravindediin ther chepbeed @R 2T taf intdreshswd U8 had sadial perts 820 foredlow fluid to

bl d d 9 f t
o oiar Ry REiEohE et SO Rl weiin el ks Shotdfis. The
flukedhi MEyIRIPAE kb s zlba%e 8h3 of Beshidud™aBlcgn HRn ISHEAE bhi¥&Ip¥th 924
close off ports 920 to provide internedi ate choked

to gosuticl pers 92{3 008 Y]e Thes HOKQ)@@Q:QfﬁhQB olandigl $&.900 of Fig.
10 al so has pressure sensors Pl and P2, wth sensor
[00B8] neaskigi hgshpvesthel ﬂewmonhbmaiwaﬂiaﬁb@peﬂﬁ&itim @h which the

h | 922.
sealigBguTer JL0 PrRAPPYEoR kg alipss o Sdiheds ovdiof B Brougr 15 tobe
expds@MCATN Qﬁly@ﬂe}‘lﬁl 100%he Hﬁ%r spfak@%f@f‘ﬂx& Qﬁro}ﬁ@bxg{ FROQaling

I's a hydraulic fIOM/contro val ve I nstead
meglber P16 s nhidmhic towatd ol endalalk92fsofdhe borssegd ldtopeovide a fully

t
cloggRFgIony el eeamstraLTd Ot e REROTSB P relfei v oaeseft
poB19¥Etot6yitie AMerfRataiOthokad Pesifishsi t s full cl osed _
position, and Fig. 11A shows the flow control valve in

[0030] | Nt eFREAh R EntrAQS Vel 90 o(f;ﬁi% KediRask gfégﬂ)re S%I{%Qélﬂl and P2,

The mandrel 502 defines a s cture as an
withrsergor ﬁd) rnhea@ﬁrﬁlg wressiuteowithif[the chandbef 9@8/;/ ahd sensouP2 htesuring
the fl ntr val ve 1000 into an i nner chanber 1002
p“ﬁ%??ﬁb eOH ?d@q%P%%u3|ng 1004 of the flow contro
| ve 1000. Wthin the chanmber 1002 of the housi
[0%©b4 i sFigh lulﬁ\rﬂ He diystrats| anather varotien of p élowvrﬁqnérphml‘ée 1000. The

flot! %ggglrvaiw%oﬁ)%Q§ a ﬂgdra{lp@ﬁ{ivgr%?ﬂﬁngl n\%ag\%%ﬁfg%%ﬁ %qaquc%c flow

I's arranged on a Su
comml tvhlyn aoﬂlsmkseedo‘amqye fidt casmmmm Wwih BidsasS-1an FigineC shbwi the flow
ni cation _of hydraulic

I 1 [ .
CO%%E%@P(%O{)@ lr‘-ﬁefl'ﬁﬁrﬁﬁg%l %gspsg%v% Fip0g BohorRne My spitlaialve in its
fulpélééj:‘a sﬂﬁ)goﬁrd Iﬂxg ll[Aogﬁl%]S OBl MG AN 19' ﬁ uflt@ﬁnétgétg

IS co necte control nodul e 1014,
position (choked posmon)

[0061] The mandrel 502 defines a structure 604 that has an inlet port 606 to allow
fluid to flow from outside the flow control valve 1000 into an inner chamber 1002
defined inside a housing 1004 of the flow control valve 1000. Within the chamber 1002
of the housing 1004 is an inflatable bladder 1006. The inflatable bladder 1006 has an
inner space 1008. The bladder 1006 is arranged on a support member 1010, where a
portion of the support member 1010 has an inner fluid control line 1012 to allow
communication of hydraulic pressure to the inner space 1008 of the inflatable bladder

1006.



controlled by an electrical line 1016. The contro
nodul e 1014 controls the application of hydraulic

pressure to the control line 1012, where a source of
the hydraulic pressure is &rOVIded over a hydraulic
control line 1018. The cont nodul e 1014 can be
controlled to apply hydraulic pressure fromthe
hydraulic control line 1018 to the inner control |ine

[0059112 t Ol'lcause doytohbline D 1iessmeded ® beontwimaodilkediOdd, winich is

B g -
of H}%Qﬁilicq;r«lzs‘g‘ﬁl%% HR: cAfol meef(ﬂgdivﬁ&% a&%ﬁfc% '09 Ehe }[3@%%1: ptddsure is

he 1 ntermedi ate position of Fig. 11A, flu [ ow ng
protvtded wybr 4 ngirauilcetonfyol line BOS. iThe abnteoltrmocﬁlllmw ldrrcxau the comteolled

ide of th bl..add 00 tle
to paiphy el reFSutltrord I e EoRatherl gu R e ier faprol tine
10 BheWaude dtzﬁlﬁlk tabire tdbassiemuiReRd kdthetifindr Updck 1008 which
retracted posi |on to maximze fluid flow past th e

cawseﬁﬂhaulélﬂt@l%blad@mrl 006 6inTass. e 19phows Ahgblagle 1000 Bflated to
an & 1L s k@dder 1006 fully inflated such that the
ﬁ?Flgng) bi°%dder 1006 engages the inner wall of the

sing 1004. Thi,s bl ocks fl ow hrough the. .
Oogﬁf iR B iR PsTRA e 8. G AeWigs Htogse inlet port
606{ Q%fé]to AewigBhed 8d ouRidd oF: thé%ﬁataﬁfe%ﬁ%&e?l@(%‘t%%h%u@i@%th
1026 can be provided to nonitor pressure on the

1020mgesnwe§dqﬂntlﬁ221anatable bl adder 1006. A pressure
difference between the pressure sensors 1024 and 1026
[006¥hi ch Kignl Iif showdehpindagbicebladdea 180AinarsduRg retracted position to

oG0P b s Frdoet (- (HohEPGELAnd. ig. 118 shovs
thePRidkt A6 AYHaidch hpfARRKRbI bilaver 1IARBARS Bner

pressure sensors Pl and , are used asure
waoéfsloesiog 10 Thidbdcks floweonagthesughGbRinletpoded0b Hpm
fl.ow_control e housing 1004. 16 [0067] The fl ow
lea@BH$ﬂ§F“W§TW%h? can al so be provided in the side
of the mandrel 502 much |ike the electrlc flo
[Ooééht r oI Ay denigedinige bl AtEepsiig SERgQrs 130241 Fdd 028 ca by @Wlded to

moﬁﬂiﬁ% on t'h ?Jv@ Qﬂﬁ%‘?tpé ﬂiﬂa@db‘i'@bl@déérqWO&oﬂtﬂrgésm\é%lffgrence
In e poc

between the pressure sensors 1024 and 1026 (which can provide pressure data P1 and P2,
respectively) would indicate that the inflatable bladder 1006 is fully inflated to the closed

position.

[0066] The flow control valve 1000 also has pressure sensors P1 and P2, which are
used to measure pressure on two sides of the chamber 1002 inside the flow control valve

housing 1004.



control valve can be nmade to extend around the ful

circunference of the mandrel. This 1is depicted in

Figs. 12A-12C and Fig. 13. Figs. 12A-12C depict a

hydraulic flow control valve 1100 that has an

i nfl at abl e bl adder 1102 p03|§|oned i nside an annul ar

chanmber 1104 of a housing 1106 of the flow contro

val ve 1100. The bl adder 1102 extends around the outer
[006i71 cunt Enefice cofitrarvalveri®00 vamalsebe ﬁﬂcﬁzﬁied'ﬂn dldmmmeket of the

1108
et s U ot e Ty Canl caRe D depHed T i poin s
dlf@aﬁ%ﬁftﬁ@n{eﬂt utlsl?@a gqg)%@!img%%\@c%fwﬁlbéin 4 Side ock et, the flow

controllable by th [ectriic line 1016. The con
corrinad tsrhlefe ta1 e mgdaty extérl appldthefdt curundepnessithe nfandmi This

o YAt AL LM IIAD 1R B0CE SRAESHIOR convo

vale® M 6(PthatiRHs\e8 id45b1E Bladis 1000 kesitiBRs hbiah an Fhiflark@Bmber 1104
shows the flow control valve 1100 in its closed

of rpb@usm&ﬂ 0620 ;ﬁlﬁﬂl@w co®lynbygd 100.e The bmdd?ddﬂz @ktﬁv@l areund the
oug Bl SR oo Elhd 0218, e 105

thahﬁtiﬁ lcammlda%noﬂ mﬂﬁa:oﬁh@klﬁcb 1Aasi tTheRo@Rs! 112eEN 1@ dohh&yted to
igs. 12A and 12C, resFectlveI fluid can fl ow

thegppplanedi S0koindes @pntm@b Qi the slsFsic liseclddibr The oztrad
mo‘dﬁ'l% %lI'I‘r 1%%%%%&)#’};1#%&111% 6) ul%rﬁ)o ggcgr’a écs &ggrlgzl g{gg gO]i Snto the

reI posi
innEi‘gxacé.IZB)S éflthie Hlafil@w108. bl ocked between the inlet port

1112 and the outlet port 1114. [0069] Fig. 14 shows a

[oows| til atigr elA ¥edvs the @Bwt ddatrohvedver] 100 iR if4RhHIRQ dﬁ)sﬂﬂ%QZF ig. 12B
and nultiple |ateral branches 1204, 1206, 12

shopithe ﬂmﬁwntral vabveek1 09dn it losadnasition, apd Bigi 2@ skaws the flow

o T8 I S T

theWhidtichambéiel 100 @ 8RMHIusSiAg 1204 B tBe BRERe Positi6N Bl BpdnQbsition of
assenblies that are S|n1lar to the assenblies

Figg %@%bﬁ%ﬁmcmwlb&v%w 3o afound theguitsige gf the inflatable

blagﬁ’ der 11 EE 500@‘2 %ﬁﬁ&: %}? ]t %llgﬁﬁag éi %rog c@f gige fnﬂexj r?lgl\fc{rglel 2|O'n In the

clobel feysfionpasadepittdd/in Fig ORB, @Qm)ﬂ@\t/ I1s§)lbiod€e31€lﬁbi'¢enlﬁé.ﬁllét§aort 1112
<€ ovi ed in |lateral branch 1208, conpletion assenbly

an @Q@ufgﬁﬁﬂ&dlded in lateral branch 1210, and

onpl eti on assenbly 1222 is provided in the
[0069] Fig. 14 shows a multilateral well 1200 that has a main wellbore 1202 and

multiple lateral branches 1204, 1206, 1208, and 1210. Also, a lower section 1212 is
provided at the end of the main wellbore 1202.

[0070] Within each of the lateral branches 1204, 1206, 1208, and 1210, and within
the end section 1212 are provided completion assemblies that are similar to the
assemblies discussed above in connection with Figs. 1-4. Completion assembly 1214 is

provided in lateral branch 1204, completion assembly 1216 is provided in lateral branch



| ower wel | bore section 1212. Al so depicted in Fig. 14

is a main conpletion assenbly 1201 that extends

t hrough portions of the main wellbore 1202 adj acent

corresponding |lateral conpletion assenblies 1214,

1216, 1218, and 1220, and cdrnects to the conpl etion

assenbly 1222 in the | ower conpletion section 1212.

This is contrasted to conventional conpletion systens
126 admpltbudsesbpal i8ds priviledanjdteti rancePO8nt@npletion assembly

ked .| h i b 1202, wh : I
12 gt ac . (g \g 4 %ﬁnéfge I gFl\%AT%@p 31;5 ?%Pg}etl%%ﬁg%rgtﬁﬁégg rlrsar!)rgVIded in the

lowee SRAGbIEcH At enal M%@éﬁté@ﬁl lﬁg.sﬁf'f@ laMnaih Qorﬁgféhoﬁ‘ assembly
conventional system th mai n conpl etion segnents are

12Q1uthaf extedp dtrauigh portings cighe Ilamtri wblﬂl;oraﬂ%r(ﬂ adgaoeht cor?esponéling
i ; . |
R SR Oty 24, 20 b B2l B cougseinef

corfiplefileksaBbiNOY2 3 thellbWer dtingpléthsh J¥Bfidh Y2l POiEis cbikrasted to

contrast, the main conpletion assenbly 1201 of Fig.
convgniignadepinplpen systemscibatingludesepstate mgintdenmiejiontsagments

in | | bore 120 d past t.he |l ateral. conpl et.i.on
sta RO nERe bR DR v RES s Erin o T Reioharam e 45 eppipeely
coﬂf'ﬂéd‘to QGBeeliveOlatend Tl fion AkEnibSy. Al sAch 8 c6DBAHBhA 8V fem, the
luids with the [ateral branch bores, and conmnuni cate

map] @i pteoq Segmgnts [grq e in senaraiely epdpeasentinlly aftes eadhl i es.

- i fi i he . vari :

col BRI ORI AP ARG N AL BBl 268 S
compiktion sdgateats sweked 4200y ardsunl @b cl’(eadaihl’wdﬁbgfe. Ih ,[coﬁt%s]tishe

is made . on lateral branch 1210, for exanple. [Q072
mafﬁ@“??ﬂ?twfwéﬁqu&?’éz% et Fign14 sulsplayed aea pentinupyg €ripg through the

. : . . st | _
e IR F20and FASE M ol EFTAR Y RechbifEs ) I ok B bnplction
assahbly@22 c dhe nguirl 28Rpletibreasembly 1208 éxakdasi cognramnipite figids with
224 js located in the main _wellbore 120 before the

the ﬂf%rﬁr@} angf} Botes, and pmmaniGateslertiicatleitly -eﬁ@te@ﬁsmpplﬁ@on
assdidBBes S provided past the lateral branch 1210. The

I ndex casi ng couplings 1224 and 1226 are aligned

00} 0 UG GTBL AR B BFED
latdpalamaivhadthe Fhitilapedneli( 12002 Ws depidext in g, ng, Reuplsinigle on

38 PuEat S ot e Yol o %t} 54"
[OOt7§)]oI ) The main wellbore section 1202 of the multilateral well 1200 is lined with
casing 1223. A first index casing coupling 1224 is provided in a lower position of the
casing 1223, where the index casing coupling 1224 is located in the main wellbore 1202
before the lateral branch 1210. A second index casing coupling 1226 is provided past the
lateral branch 1210. The index casing couplings 1224 and 1226 are aligned azimuthally

so that subsequent completion equipment can be properly oriented with respect to the

lateral branch 1210. The second (lower) index casing coupling 1226 is used to



toward the lateral branch. The second (upper) index
casing coupling 1224 is aligned with the | ower index
casing coupling 1226 to orient deploynment of various
equi pnent, as discussed furt8her bel ow. The casing
1223 has a pre-mlled w ndowd1228 to all ow for

comruni cati on between the inside of the casing 1223
and the lateral branch 1204. [0073] After running the

aziomshahly positibh aeleflé@e0(describhé betaiv thanent adoal I(Jz gndribingttbd)

B R S A A e R B e e
theklf)@f@ﬁﬂ%& &dsthgMolublifel1 28 18 oBichtd¥pl dYeh P BTN £1ou® Bquip 9&415

6 shows depl oynent of the conpletion system1
dlspmsscchélrlhomlows é“d;l@ icasing D223 les atpme-miiedhwinslonbic28 ta zrbtzw for

The co t|on 222.h ackers 2

corgﬁlaln{fg %Wg(éq, %%ﬁ t T:gas% &h e la eﬁaj%rdncgﬁg&
[ etiqgn assenb 1300 has ust able flow contro

[0(f7§ﬁnvj AdgriRpe ad ersing "cfﬁ’é‘e‘f léélbt‘e@ﬂn\bér% wg of fhe

Hhafefdd Br Cé%ﬂ%ro@@@prl%ﬁleé%n&f Vfﬁ%%s sho i 1 PQS%Q étformed.

or sand contro The adj ust a le flow contro ves
All1tB6 sudimidtetd beanches dve daligd bdfotehreniihgwompletioml val ves in

Figs. 5A-13. [0075] An electric cable 1316 is provided

[007d] cont Figl 16 sievadjepRiyattheof thevompletionbystarall 225inltBO Swer
and 1310. The electrical caple 1316 is electri glél y
Se%lsﬁﬂé&% ekithe gnain pieflagre (103 The FIRRICEIN ASTERIBY| \e2 datipAckers
T t
1308 igb@gnaﬁ ég% to %é%r?fg%gﬁbﬁleﬁeg%ég 13 tl?ggég{xﬁét&é;}%%%&ﬁﬂy 1300 has
adjustdbie tfiowecontropVavesplBOBiand 18 H0 fcths swed rdspiating zbwes. dlcteens 1312

and. Rb1EorS i dein EHa A o B 6 SO ol s #aps How corrol
Val@E’é Pﬁs%hq 300 e Gé)ﬁﬁ}r (ﬁithé’ AbY&BntORRIGh i’;’g% OsA 349

Fig. 16 s ows depl oyment of a conpletion

enbl

[00?’23 ori st aBR 8% RS to bohidlp ARG SRl
valoealzl® ahd1010.sThe elepdnealeﬂbbw 3depd elydtrigaltyhmnaeogal wtd st (e.g.,

assenmbly 1220 (Fig.. #@nn the | ateral branch 1210
femede)jady SR ERIFr I?Pé}s%if t Thefemaleindyctiye couptergportign 1318 is
usB R b EhoRE! (e eald) o RobBISEP G H Rk et 10
allcojzeﬁx&ddzomncal 2688y engagesidet ¢ thedtectngl cadd )l ocloufieipugpose of

1226. The two t defl ctor retrievabl e
Cowﬁmgl s a4uS3hly ovngantry W?%Vssvﬁﬁo%ﬁaﬁgﬂ%igsos that stays

in the well bore after



retrieval of the retrievable part 1230A fromthe

wel | bore. The deflector 1230 has a mating indexing

menber 1232 for engagi ng the indexing casing coupling

1226 to properly position and orient (azinuthally)

the deflector 1230 in the waPlbore. The pr oper

azi nut hal orientation of the deflector 1230 nmeans t hat

the inclined surface 1234 of the deflector 1230 is
[008b] gnedFigi tthsHolmes deploema:ht bff sagomip1dt&Oassohsbla in gwuhdin watiyore,

in GBSO VB PR T3 AFIE PRParalom ek o Rer [igtehA210 s

corg %teﬁrb‘?f 09theQhe EQPIeBLH RReBBH) m@r@“ ﬁj M)Qnttl'ihela{e@ffil%'iﬁlch

1
anch O IS depicted in Fig. shows
12 Hb i petrfcwm saish énpzibymmzas cfmpmtq:dalmcF ig. n1t7o att‘lvrepmatdeﬂaitor 1230 is

o g SRR A0 R 125
enéa%gsothﬁ %{Hegﬁlgr@ﬁﬁg @Bu}ﬁm%m&l% alphe twe et idefledtGURBO R8s a

swel | able rubber) to swell at the junction to provide
retmmblﬂra@rtrlééoée amd a ppn-egtrenedpeartyl 2308 éhat s@lyain tha wepheteafter

I
ot Qa0 af R R TR PSR Ll B SR ARF g e
maﬂlﬁ thdiexig: lmﬁ’éi’ﬁbe&l 1892 ¥&lendaidfl the%@@ﬁmsmgmeuﬁlﬁ‘%ﬂz% to
i ned by isolation packers 1324 and 1326 includes an

proaaljl)a pesitipreand eréspt Cagimpibplly)dhe defiesty 1230 inyths syellppres I3e proper
azi ﬁlafl l ?t?(‘ﬂlt &0[11? Mé?tlle\éﬁ(g§2§¢ H{a?ng hgf:trhg lu?c%hleé/ SLH‘fat%E 1854 gfjthe

0 & 8 rical asses rou
defastoral3 Q & gasdl wﬁﬂhﬁb@@tbrﬁlhﬁandhﬂdll at iAgn rpadi eﬂi)SsubS&ﬂlent
and 1320 tqo . a third, inductive coupler partion_ 1340
equpptowessd pato ghe ¢asing) 1223 el beidiracted ipe ie 1asral Pramyh 1210.
The inductive coupler portion 1340 is attached to a
[003hnect Bhe provisiongframpletivareqnipmsnyiatredederehlerangly 5410 is

depéatdg Xﬂ ﬁl nfgtsvi/fg%h gl? léf g'g)lélt%%A' S%e%abl}llﬁﬁg? %0{@1%@ 115‘[5 ??e}jlg%ral

braG e IDEIU OTheZfdmpietitsh 436eribly |12 D@ hashRéRerdil 820, t1324) bmﬁel 396 to define
the main bore conmpl etion. The connector hou5|n

twhaenea. phepaakier 8320 gandwunadsad sy clipblematgial fach %W%ﬁble
rubﬁ)hﬁ_p{; g{vél‘l gtvtﬁg !]\ghﬂg{l e 1109 de tﬂ'gc'l%e%ﬁe@ daf" Aft 19& ttﬁg 1solation
(0] etiron In % Cf

bran rop er
padeNtEMG cahIt dolmﬁrmwi’léhiﬁed]goﬂiﬂéﬂ padklenvvs pas s | ng the
mai n bore conpl etion through the wi ndow 1345. The

[0078NNect Arfirkaisnk 1928 ddzhet Bigeré 1370 drddel 37aiincl®s laeneel 1330.
to the lateral branch 12
A second zone 1332 defined by isolation packers 1324 and 1326 includes an adjustable
flow control valve 1334 and a screen 1336. The flow control valve 1334 is electrically
connected to a electrical line 1338 that passes through the swivel 1330 and through the
isolation packers 1324 and 1320 to a third inductive coupler portion 1340 (which can be a
female inductive coupler portion). The inductive coupler portion 1340 is attached to a

connector housing 1342 that is engaged to the first indexing casing coupling 1224 for

proper positioning and orientation of the pre-milled window 1345 in the connector



[0079] In sonme enbodi nents, the connector housing 1342

(also referred to as a junction liner) is run

together with |ateral conpletion equipnent. As

depicted, the junction Iinﬁr 1342 is engageable with

t he upper index casing coup png 1224. Since the upper

i ndex casing coupling 1224 is azinuthally aligned with

the | ower index casing coupling 1226, engagenent of
houshreg ¢rdimet il 42 Wwith ﬂre o34 af thie timin herewpppietiond dhe camienpr housing

ouplin 4 al for he wi ndow. 1345

e et p R T14s o Al bt it e i odatector
12302€a BB iRE 't}QQfoﬁlplét%QQ kheTRRrd ®WRIch & PebpRfly biented window

connector housing 1342 is attached to the sw vel 1330.
134%ie thevhawsing B42rallows ma@mmhc madh bare gomplesios duvughnthe 3dasdow

134 PG Ro A Parn? SheTy s (oo i § s Pl Branch

12100 relation to the | ateral branch conpl etion 1346 to
all ow for proper alignment of wi ndow 1345 in the

0d79 Ct ' Ojl?ﬁ SohR&midasthalt, @ﬁe éd?mE&@r h&fsﬁfgaﬂszz@r(ﬁ@&&fa% tbrﬂ@ a

bore equi prernit sw vel 7I's not al
JunchahmerM| rhe together mgthi latetalh eompleeon tquipmentn IP(scic@d:t@lh the
rotate he co Ietlon is c

juniere freig 83 &Sp?qgﬁgeak%gcﬁh SGEDR RHE o e Ul 24 S the

uppe? ﬁ‘ﬁH%‘ktc%ln% es1Rg 1234 % d-fmathbRe el Qith thé Werﬁﬁ@é&%&smg
1348 when set seal s agaln the casing 122

coupding 1226, mgag@fﬁ@xt pSthegansitide dinett Hr4duith this elpp@nnfé@ct mmg
t
coitiaap oo R VbRl oL IR R instr ot & eddpiip te

lovRlr phASS BRMRAIAWIMoRy St em depicted in Fig. 18. As
depicted in Fig. 19A, a longitudinal groove 1352 is

O(fgbgv id e’ﬁhe% RBwet Qﬁd SORPEGARE o ‘ﬁHt?élﬁ? 134342 aEthhreH B thR&wivel 1330.

ctrical cable 1338, according to sone
Thesbowdl 1 mam twen cFieectedrio a@um:rsebml e thwtdmds Irzio the lateral branch
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latérglayraﬁﬂlséo%ﬂﬁetign P\ dilng f&ﬂ;ﬁ'oﬂé’r%gﬁmé&ftﬁ v&lﬁd&w 13999 the

In the connector housing ralls 1353 can be
jungtriov liderdnstaléadda dhe Wﬁerrl@rmé and thesmaipseelibare cqaliorentt hbe
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[0081] The upper end of the connector housing 1342 is attached to a liner packer
1348, which when set seals against the casing 1223. A work string 1350 is provided

through the connector housing 1342 for running of the lateral completion.

[0082] Fig. 19A is a cross-sectional view of a section of the completion system
depicted in Fig. 18. As depicted in Fig. 19A, a longitudinal groove 1352 is provided in

the connector housing 1342 to run the electrical cable 1338, according to some



mechani snms can al so be used in other inplenentations.
Al so, a cover 1355 can be used to cover the cable
1338 that runs between the rails 1353. [0084] Fig. 19C
shows yet anot her enbodi nent _in which a groove 1352A
formed in a connector hous?ﬁg 1342A is enlarged to
allow for the provision of both the electrical cable
1338 as well as a hydraulic control line 1339, which
emba&dimeets U Tad comectmnhowding h34dr tang laipee-aolipbwanioss 1345. Moreover,
var.i ous conpl eti on asse Iles [ 0085] Once the
the Ca%ps é%%wsmewﬂlﬁ YhE28een set in the Iateral
branch 1210, the work string 1350 is pulled out of
[008BE wel Ab@@pect@@m@gulStB,ulmteqﬁi@fmwlga the AV B2 19A) in
the &e?ljll:éc jr h%Q%E;'é\'gﬁz rgrllgtelr3{5§vé%8¥ ?@V?(%eﬁqﬁgteajqzﬁ%gfegﬁe }ahlg 1353 run

aloflg fiedtgdh bNtheicgnnetior hahisiag 1842. r inednalendbdinkmnt,rthe rallevlé 63 can
part 1230A, the non-retrieved (or pernanent) part

be WQ@G@ tq SRS swifaqerns thiranpester hoysingr1 3¢ e Offesr jaliaghgnent o5
[ , e
megfagl.%nis A%EBiags\érq%nus%% f SRG I AR R o0 AR TBbVer g%gg&aed B used
to dowefihg catdl2 13 Ihthatming beiwrgeh did rails 83%enbl y 1201 i ncl udes
conpl etion tubing 1400 and a conpl etion packer 1402

[o0BhRt i SFigetodsHoMaeft hitRhérsaibddirdddth walvlh & $i80wAIsNe formed
1223. The conpl etion tubln% 1400 has a first male
q

in 4 erpueetProUsEIZPI34RA ip erlaresd Ta iy &fdh%p@é@wf@ﬂethe electrical
cablen % ds@el?;%@l}lﬁﬁaﬁ grcto 001 114208 3P %hi?:ﬁ% 3 bo ﬁée@%& 80%’(5(3

adj acent |ve couple por I ons
hydk&il&:, coh@spentt firvv edrjous Aomelesion rai;%ﬁibhe:abl e 1408 that is
run along the conpletion tubing 1400 extends through

[008BE CONDh&Lth®Bomplkksh askéRBly IR0 s bedieh it @RS Bbrafdh 1210,
joint 1410 to the first male inductive coupler portion

the gk strmmé5@|nemlhd@aut ofthiswellbgggo reputtie theeson&gergtipn denicted

in %ﬁ 0%41 t tﬁa tr%emgva%gm arY fb%ugfl il tdgt%ﬁzi&zoﬁ?ﬁo }41%%16(\}15 grggpthe

Ion joln e Seco

wellBdre, dsmépi?atdd\/iﬁ F22 21¢ omﬂr Qétrleﬂilfolfﬁﬁa ré#6ed 5he1:£3m:§tthes et
of inductive coupl er Efrtlons 1404 and_ 1340 provide
nof-rqtdeved AaRarmpaentbpast 643 0Bxismainedn shecweiiposet Afjer the deflector has

beénr}gﬁllc‘e%(y ?ﬁ)ll & ledg ptnI aggb'}nrl%lg 9?205} ng FI]'% ﬁ%) SR Yied @heamaln

second ’n Ive rst uctive COUp er

web&re) z(i&&pﬁ:ﬂsmmd Hig 221 dihe nidin edbapletibn ad;seﬁubg,nhl(]lngcltld)est he
compl eti on assenmbly 1220 in the |lateral branch
% %
conpplgtions BbEl 40Rd0E i c\wpéféwpé?k% 807 s isercbhitipanihe tubing 1400

an&@lmﬁﬁg #3000 co%}ﬁetftﬁ%tﬁ"g'lqao ASSLARYL Yaale inductive coupler

portion 1404 and a second male inductive coupler portion 1406 for positioning adjacent
female inductive coupler portions 1340 and 1318, respectively. An electrical cable 1408
that is run along the completion tubing 1400 extends through the completion packer 1402
and a length compensation joint 1410 to the first male inductive coupler portion 1404.
The electrical cable 1408 further extends from the first male inductive coupler portion

1404 through another length compensation joint 1412 to the second male inductive



1222 in the lower main well bore section 1212. [0086]
To properly align the inductive coupler portions 1404,
1406 with respective inductive coupler portions 1340
and 1318, a selective locator 1414 is provided. The
sel ective locator 1414 can Bé provi ded on the
connector housing 1342. A mating selective |ocator
1416 is provided on the outside of the conpletion
coulpldp ippgich4iA06 s Thb firdraet ofididretivé eowpddreottions 1104 andi 30 provide a

NEE I TR RO RN T R e
protl;/ﬁi(agt%@ﬁc&f@ﬁngﬁcﬁﬁfg %éi#gllgrl. glghe’:ﬁrgtsind&&i'vg 2oRSEBVRcE &sthinication

as been pre- wth a wndow to allow
of deatmual isigatlimgtowh¢ borpletidmessemblybli22A din thellatersd hrangls 21y sThe
depicted in Fig. 23, casj ng 1500 w thout a :
secRbinprouplstam s iR Sarmimgatin f s Paription assembly
125550%he BRRr @S HBOLAEQ A 2121 St and second i ndex
casi ng couplings 1504 and 1506 intended to be
vid ' ' : ' ;
(00BEP 1 1+ By PRt AfEn, B ATLClye tpldpBing 14GEIR0BRGR redpective
indoctinz @uplenpasieasrh340 &id2AB 1B sa sabstiat leedtor A4t s proadet. The

section 12 of the in Il bore 1502.. t s _shown
selffcﬁlvrtgkgc.awzéﬁmw paytded aﬁﬁ&%owe%%%@“ewg@ﬁﬁa R mating
selE@VE 1G4 ll? }1@; ﬁ\r/%’lovlllgg&s&l AR uRiRES RS @&hﬁ]@ﬁ{)ﬁ tuf B)00is§ich that

run into ore and engaged wi th the indexing
whemthersgleciuplocaigrs 1306 and 1 pisingiepthatisdnandiegiton thatdhe inductive

defl ector 1508. Follow,ng depl oynent of the deflector
CO”PE‘?SEE’,O“&)WS&%WSP“\% HEA5A1510 is milled in the casing

1500, and a lateral_branch 1512 is drille through tpe .
[00871 1 ed Tha dpessionphbites Y54Dassime caiag thah §as beppregplied with

a Wﬁﬂé‘ggé’lé?; %\Eogva{d?ﬁnhﬁ’iﬁléﬁoﬁitfkmate;ﬁ bésach! BELRRES, aPRDYRed in Fig.

ternative conmunications arrangement is
23, deqiimidd00 withbgt a @-hidled Mindow fsanstelbednmrsi roainiveatlboiet 1502. The

casife 3(Ripn ik angaraoti i ggne pron Res CAEFang TRl Rgnded o be

pro@%loﬂteiitﬁer ditbb NYe 15031 1ascbRBh #AShilieaned in the
mai n wel [ bore 1600. A packer 1610 on the main tubing

0 1 spaLiRg86 D 61 asstRORO22REiBlIB in th
UX%E i ng %ggénggggpflé?ﬁzgéggh g%tr%f st tlonllgﬁZ. Tﬁ% ©
love® BEdtdN 1232 af themdit Wllbsrecl 5021 Negglab yhavanimeip 2b, avep-part

an electrical cable 1614 tg t he earth surface. . :
defector 1508 (having a retrievable part 1508A and a permanent part 1508B) is run into
the wellbore and engaged with the indexing casing coupling 1506 to position and orient
the deflector 1508. Following deployment of the deflector 1508, a lateral window 1510
is milled in the casing 1500, and a lateral branch 1512 is drilled through the milled lateral
window 1510. The remaining tasks are similar to the tasks of Figs. 18-22 discussed

above.

[0089] An alternative communications arrangement is depicted in Fig. 26 to allow

for communication with lateral branches 1602, 1604, and a lower section 1606 of a main



The control station 1612 can include a processor and
possibly a power and telenetry nodule to supply power
and to communi cate signaling. The control station 1612
can also optionally include_sensors, such as
t enper ature and/ or pressurezéensors. [0091] The
control station 1612 is electrically connected over a
first electrical cable segnment 1616 to a first

welltodel ¢ 600/ €lt &xasplmred thar 4 canplé6dBtubitige 608 his bd:enqioajttiioncd in the
1612 is al so , conne over a second el.ectrical ca

magogeire R90 A BAKAGT L on Ha i BETROLIDAS ! gefio: it welTbore
1622. Moreover, the control station 1612 is

[0080kct r i Ehehginddhing £6Qplay wecluges #ponirol glatien 6 12| Thegongol

t.
oI G2y 9 50 0, 9
ThétdhtroRtatisn 1 6t cahligcladod pl@bessbﬂtndqmsiﬁlya pdv&r dhd edérhgtry

connected over respective, cable segnents
mogyle rt@gtwﬂwp%erl g i EPHBURISALS| Ségnahb%r*{heo?fgﬂr%ﬁaw 1612 can

als@}éﬁnec %E}f}cl%(%ss o?g ?&V‘fsrtellg SSndYEnd/ & F}frggs'u sensors.

Ct Ive cou portions.
[OO%? 23]9 e egx‘tongr%ssf rkhon 1661%‘; %Iler:ltfacr:}%éal % %tgcgsge?rgsﬁrst electlilcal cable

seg@fent1616 36 firbt ihfadtiva cEMTEDsLIEbE L6 I8 CEtle @abbasta&@nmm is also
1630 is used to electrically connect the contro
corgne@tpqi éﬁerﬁ@f@ftdoelt?%’écarl ekle spgpacng éé%@ @rarﬁs}er inshystiviesepgipler
. ; _
rorE372 88 o it A1 TBLERERL A At f i
ele&ﬁbﬂroable segrﬁéﬂtrlﬁealto & dlitdeingwgive mbﬁplel{lﬂﬁﬁélﬂ 1626y. 28
shows a conpletion systemthat includes an

[008bECt I 0A YRR uSin¥eHe arfudBaAEit JfiFad. 28li4 WBthk @bntr&ltstation 1612
connection of both electrical signaling, as well as

is dmy:qnlzammv@cte@ @mrrrea;pe@@mbiessegm@n@@p rerresgondingridyctive coupler

porggrr)% W%l&l avo?c% g 1SSUC Oefd pOV‘feﬁ lE;OSE %ﬁé g%??%gp&)nﬁlga O%Oq%ltllﬁﬁlqlé

|ntot

mdaaﬁku%n &?Q&mbﬁ&prOV|ded bel ow t he casing 1702. The
open hoFe section has the conpletion assenbly depl oyed

oobbgt 241:1 1 Cinddes fufiRérlohfRulatieas srrdnRment, (AfctAR Ghodified
8 to eflne zones 1710 and 1712. The zone 1710

fromrtbé avengemestoiddg. A67in4hairadcommmentlgeitiadl| cebkelsogmensiopB is used

to leafficayhinist BB oo RL ARG AE el sE sBu e & oo
16208k 06201 eMitkEBigl 71 finBsheAtdd6h, A6 clesRal @abmmgmemclawed

fluids into the inner bore 1722 of
rather than three separate electrical cable segments.

[0094] Fig. 28 shows a completion system that includes an electro-hydraulic wet
connect that allows for wet connection of both electrical signaling, as well as hydraulic
control conduits. As depicted, a main wellbore 1700 is lined with casing 1702 that
extends partway into the main wellbore 1700. An open hole section 1704 is provided
below the casing 1702. The open hole section has the completion assembly deployed that



the conpletion assenbly. It is assuned that the flow
control devices 1716 and 1720 are actuated using both
el ectrical and hydraulic control signals. As a result,
the flow control devices 1716 and 1720 are connect ed
to an electrical cable segn@ﬂt 1724 and a hydraulic
control line segnent 1726. The el ectrical cable
segnent 1724 is electrically connected to an

includdsisblatien padkeler705pt T(6cmd 1708 fo defthetzoreshyidOantlil¢12. The zone
contral line portion 17 [

1740ongludga seieqncl ‘d8Rd ae sBle Ity Corph 8 icar 8 AR thE Sone

171 yigtaﬁaég' §scr§éi’1n1n7q§tag@ fn UBGNERESIHW QSefgsid B0 e K632

can run aroun e circunference of a connection
corstol ddviGes. 1736 ahd 117Bsreanet] tbadmnanrgcase fvidd exjo thre inher bowmp1 722 of

sides of the qgrogve 1732 to provide a,seal I ns
B oo a5 SsSPEH Lt Hp BV gL 385ees T B3 1720 are
acthfbd usigbewl i trE QAN RREE J MR IR ST si . g5 pddlilit,Ghe flow control
control "line segnent 1726 and another hydraulic

devdeastl7db ahd hE2sargeemected3dg an wleciicakseblerrggmentoly2t iad a hydraulic

col AL SORIEEL N, RRCRAS T LT30.100 LML comecid o

an FROEBA cobp R p6@Tdhi 1708 Sand iRIRFlridIR doBitel ltheGIMAN A6 iON
joint 1740 and extends wupwardly through a packer

hydrmlizc.a:]ly gg%]cteﬁﬁe afydraglit rennesieremeshanisae e B hydsglic
' lic. wet hani | f
colg P AU EEePERRESE L P BAE BB P S @toceora

coetti®@esub [EB34UBp&E 1T Rpldel i30nrspolided oankke Bvd Hderof the groove
conpl etion secti.on. %3096 The i nductive coupl er
17 Hoierirevide 7 sel agsintiekaee el drligibtderThermo e /g2 allows for

R S DO Ry A Ll ot e et
hydtpiiér einyrol hnosegmenh 738 nbidh extande fivat the hyfiailid cdnférion
and .t hrough t he packer 1742.. The ingu tive coup%?hne

meplsi§p A $3UtpAalengt compansaHabiainialy 48) dag fydrapliGeqnts

seef R PEIS SRyniR JRaR BE IRA b RRR SATELA ¢ tsas

upargly BeoughavmckernhTHLi | at eral conpl eti on system t hat
al so provides for electro-hydraulic wet connect. As

[oo%epi ct ethéd hydringdic cd9neddiohyabcanmisa 1VIB0 ixoRydradlic wet connect
nmechani sm 1802 simlar to the hydraulic¢ wet %onn Gt
megkapan thsirriorgpiosp hyfgulio gomectioh hedusrde iy walloats Higes between

an E%}gérrrgﬁ{nb%ggﬁ RO&RN 28 aqg\;v&e&%ﬂf&pd'nasl&ﬁ&l control line

[0096] The inductive coupler portion 1728 communicates with another inductive
coupler portion 1744, which is electrically connected to an electrical cable segment 1746
that extends upwardly through the length compensation joint 1740 and through the packer
1742. The inductive coupler portions 1728 and 1744 enable an electrical wet connect to

be made between an upper completion section and a lower completion section.



and hydraulic control line segnent 1806. [0098]

I nducti ve coupler portions 1808 and 1810 form an

i nductive coupler to electrically couple an

el ectrical cable segnment 1812 to an electrical cable

segnent 1814. The renainin§5conponents of Fig. 29 are

simlar to the multilateral system depicted earlier.

[0099] While the invention has been disclosed with
[0096% pect Figo2@asHows 4 mdititatetbcongfletiendysdimthat dso prowvsles for

skilled in the art, having the. benefjt. of this
elegirarAygaphiewetganpeciy pﬁs&@pggeé in i ot Yl Vet

meBfthidfh b@ %iﬁﬁ‘ﬁr {RE i daitic \hlEt dodnbd heRAgdsth Naso bPeig. 28 is

appended claims cover such nodifications and
prowateiddto aldowg farshyidadulicwotidchion hetween bydpilid contnotilise sageent 1804

e i.nvention. 26 . Amultilatera

an(i:&?ﬁ?l&ﬁ‘i?ﬁ”&ﬁ@%ﬁ&%@%"\ﬁse inamltilateral well

that has a main well bore section and a | ateral branch,
[0098k appledugtine cogmsr peitinps 180%anddB10 form apidpegtve coupler to
clo R pRe ALY L AAEH chfle S dR 1LY At B Ebe ot fe14.
Thbramadhing @bmperaits of g dl9 drheinfilar 3¢ theamatikderalrsysteiodepicted

.ontrol assenblies having a fixed flow control device
CaHHd an adjustable flow control device that cooperate

to control fluid flowin a corresponding zone 0

> of at
[0098hst  oMAIISHN] MECHiaTas SRTILPossacY iessiio mbiaHigd number of

orno B Ris, Bop ¥l 3he 0¥ e BLRARLAAR, 3 appreciat
nuderous enddificafiond dridoniriagorthsrefrbime It Btirteadedathatrthdrappended claims
wherein the | ower and upper _positioning devices are
covgy sreh maglifigatiqns gnd yarigtiony pe fallophinthestres sriftAng spope of the
inwMigL£in the ower and upper positioning devices
conpri se index casing couplings. 3. The apparatus of
claim1 or claim?2, further conprising a deflector
engageable wth the | ower positioning device to
di rect equipnment toward the |ateral branch. 4. The
apparatus of any preceding claim further conprising a
junction |iner



engageable with the upper positioning device, wherein
the junction liner has a wndow that is orientable by
t he upper positioning device Lo align with the main
wel | bore. 5. The apparatus of “Claim4, further
conprising a swvel attach Fgw the j unction liner to
enabl e the junction |iner eely rotate. 6. The
apparatus of claim1, further conprising an inductive

OUP! G B A51ci B4 B Sy RRTRRSHI OBk @R Rl

onmu {eigng ower between the
aﬂzjlmwelﬁ:blreesebhwr@mhaiecﬁ] btﬁévh e IPRAIRS GPRBYS PHcat i on.

7. Thg ﬁCvaJoHﬁoloafs lﬁy B%s%non@&fﬁth@haml‘boﬁd $egtién and a
connedt’

ousi n extend i n wel l.hor,
sesondh éowwp@r@llaswﬁﬂﬁcwsﬂméﬁi B ‘ﬁ Q‘%ﬁ?&%g *g? r(ﬂ‘éé’fg‘ fist
t@ﬂd QAbES flow Hérﬁtﬁﬁ %lss@fnbh&ﬂla@ﬁl@r&&me@ Iﬂob.maﬁtmlg:levtch endjalpove
0 carry a con
pémetﬁblp ﬂﬁé’ coatrﬂ;ﬂ!ff/%?s thag cqpgRate g ﬁa“‘é‘ﬁ g‘g’h‘ﬁu Nt a &F&B&“dﬂ‘g
LbEof a?yeast%ne Ehﬂle Qﬁb@l@l wallbtie sdction aidiateral btanbllller
conpri si ng i.C onnectl w
or " dr e REOSUEE FHE B et ST S g albaff sh?
be hygluastrip Gﬁhdm&ng:awmf:fbepbsn&nmgrwowquaﬂaicralsbrb‘f(?hcI ai m
1, furthe[ r ura a
cont r GYheEsy Fg&’ﬁrﬁgf‘ %P Frepyd ?mn%&:‘%ﬁdﬁ’grgﬁa%gﬂtgdﬁﬂ aén%? ﬁje
plural inductive couplers. 10. The apparatus of claim
ust
Zont e aEPA et TS Vst LR P e B devices

ebetisombsdeaamgicouplsngart fluid, shaped nenory all oy
and el ectromagnetic techni ques. 11. The appar atus of
claim1l, further conprising a first mandre

saec ond he mppedates of ¢laimdbor tainy 3, farther AEMPTETNg m%fegm epgageable
R )tl’bﬁla Rl E)Léﬁ}%lﬁg gwlﬁé toUE¥EGR uipfenfWAidetle laterhlit@anch.

man fixed flow control device is
attached to the first mandrel, wherein fluid fl ows

fyom tﬁx% zﬂgtug Ef é’rﬁgﬂ}eée'aﬁlgfcﬂﬁxﬂdfuﬁhwomish@la joheotion diner

and then roug adj.ustabl e {1l ow control
i engageableiwithethe Bppes PEEHPHBY dECe K ef"'g‘e‘g%ﬂ‘a‘cﬂ%{h‘g‘}e\[ IL“gS a

window that is orientable by the upper positioning device to align with the main

wellbore.

5. The apparatus of claim 4, further comprising a swivel attached to the junction

liner to enable the junction liner to freely rotate.

6. The apparatus of claim 1, further comprising an inductive coupler to provide
electrical connection to establish communication and transmit power between the

adjustable flow control device and another location.

7. The apparatus of claim 1, further comprising a connector housing that extends
from the main wellbore to the lateral branch, wherein a groove is formed in an outer
surface of the connector housing, the groove to carry a control line that is selected

from among a power line, a hydraulic line, and a communication line.



12. The apparatus of claim1, further conprising a
sensor in the zone. 13. The apparatus of claim1,
wherei n the adjustable flow c?c; trol device conprises
an electric notor and a seali g menber noveabl e by the

g eCt Itz FPiratus bPclait PMLHRer bmbRASE a BUrRRNRItoRMEibh ON
and a closed position. 14, The apparatus of claim 13,
winechenismitp allo fforstifereet seetions ebvhe complaion arparatisita &%

c [ r housing defining an i nner chanber,
R Al

‘ow control device having an inlet
path to receive fluid fromoutside the adjustable flow

contra devi ce, .and rein the .electri.c tor |

Fout b aPRoERS of i b i dompfsPa LA PR EYoubfess, and
CEUHRG] Sthtiteh tRatSSEledtElcdIBVdoRGLcRAIH the pMeY iductivl eowpkeraud

is located in the chanber, and wherein the sealing

menber is noveabl e i nside the shroud to plural

it i AT 1 . t
O, AR SSREAR SEchAmaeatn aso
weomtrelled bynat leed} oret aflslestricalyhydrawlic; electiebydraulicegmast fluids

an infl atabl e bladder that is i.nflatable by
a%BP? e a@‘PYW@F‘Eﬁﬂ?‘EagﬂFté%tSE‘}“éq“ %‘nsi de the bl adder.
16. The apparatus of claim15, wherein the adjustable

flow control device, conprises a housjng tlglaqsI defi nes
al bhanbhe appatstisiof elain 4 pfusthen compsising P?Vﬂd’é"d‘ f év‘g%SfFﬂ%d

fﬁﬁﬂ&ﬁinsi@@%e&ﬂﬁ rﬁé}lfdl'@tmlgﬁn m%ﬂﬁfabR@Mcdﬂol aidy is
0 engag 11 of "t he Th

n e an 1 nner wa ousl nq. 17. The
ampantad testhesecohdimandrsl, andithefixed Sowsenisolsigvige ipatiaghadite the

cantrol . ljne se te that jis.c t :
A e N EET At s on 18 RPN RTR the et control device
t B thes iheughQhe ddjestabid flaw abhteol ibwdglimto anlidnerTivee defined by the
apparatus of claiml, wherein the adjustable flow
cereordmagdigh ce has an inner mandrel that defines an

i nner bore, and the adjustable flow control device
controls fluid flow fromoutside the flow control

dé®i ceThdwppamptusard claimdy, furthandoenprising a sgasosdf the zaps e

fl ow control device and out through an outlet path of

the adjustable flow control device to the inner bore

of 3.t heThB&haghtus of claim 1, wherein the adjustable flow control device
comprises an electric motor and a sealing member moveable by the electric motor to

provide at least an open position and a closed position.

14.  The apparatus of claim 13, wherein the adjustable flow control device further
comprises an outer housing defining an inner chamber, the adjustable flow control
device having an inlet path to receive fluid from outside the adjustable flow control
device, and wherein the electric motor is provided in the chamber, the apparatus
further comprising a shroud having ports, wherein the shroud is located in the
chamber, and wherein the sealing member is moveable inside the shroud to plural

positions for controlling fluid flow through the ports of the shroud.
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15.  The apparatus of claim 1, wherein the adjustable flow control device
comprises an inflatable bladder that is inflatable by application of hydraulic pressure
inside the bladder.

16.  The apparatus of claim 15, wherein the adjustable flow control device
comprises a housing that defines a chamber, the inflatable bladder provided inside the
chamber, and the inflatable bladder being inflatable to engage an inner wall of the

housing.

17.  The apparatus of claim 15, further comprising a hydraulic control line segment
that is connected to the inflatable bladder to provide hydraulic pressure to the inside
of the inflatable bladder.

18.  The apparatus of claim 1, wherein the adjustable flow control device has an
inner mandrel that defines an inner bore, and the adjustable flow control device
controls fluid flow from outside the flow control device through an inner chamber of
the adjustable flow control device and out through an outlet path of the adjustable

flow control device to the inner bore of the mandrel.



