COVMUNI CATI ONS MODULE FOR ALTERNATE PATH GRAVEL PACKI NG AND METHOD FOR
COVPLETI NG A VWELLBORE CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] Thi s
appl i cat iwo 20i2zisamist he benefit of U. S. Provisional Applipcatiseon 16389493, 914,
filed Decenber 16, 2010. BACKGROUND OF THE | NVENTI ON [ 0002] This section is
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! ! . of wel |l conpl
speci i cdPIO)T ¢ hahisraplication nafaifs: R heoeth 85 Ut viovslonels ApRlication 63¢2a 4nd
control systBsgemddriem@onel | bore. The application further relates to the
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I's urged downwardly at a |ower end of a_drill string, After_drilling to a
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combi nat i ghBulafbecea® M thRNidhG and Ret dceea@ilh@ngdrhibSionedd dieF grtand facilitates
the isolation of certain areas of the formation behind the casing. [0005]1t

i s commorfi¢ld qfithe lnveligPal strings of casing having progressively smaller

outer di goRU3ers TRé PrdsBAt dIBLIOARE Rolatdbeo HeOTRS6f WéIl Sbrhpiklidhg. anstetshedifically,
cenent i nghggqorgress_l vely smaller strings of casi n% IS repeated several tines
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In sone |ns”§qances, t he final strln% of ca ;Dg%%rl]s aliner, that is, a string

of casi ng'§RafesitRathgye pperyceaRiRiedyiSingora 9.1 0006] As part of the
conpl et i MispiisHi6s of Techlibgygad is installed at the surface. The

[0004] In the drilling of oil and gas wells, a wellbore is formed using a drill bit that is
urged downwardly at a lower end of a drill string. After drilling to a predetermined depth, the
drill string and bit are removed and the wellbore is lined with a string of casing. An annular
area is thus formed between the string of casing and the formation. A cementing operation
is typically conducted in order to fill or “squeeze” the annular area with cement. The
combination of cement and casing strengthens the wellbore and facilitates the isolation of
certain areas of the formation behind the casing.

[0005] It is common to place several strings of casing having progressively smaller outer
diameters into the wellbore. The process of drilling and then cementing progressively
smaller strings of casing is repeated several times until the well has reached total depth.
The final string of casing, referred to as a production casing, is cemented into place and
perforated. In some instances, the final string of casing is a liner, that is, a string of casing
that is not tied back to the surface.

[0006] As part of the completion process, a wellhead is installed at the surface. The
wellhead controls the flow of production fluids to the surface, or the injection of fluids into the
wellbore. Fluid gathering and processing equipment such as pipes, valves and separators
are also provided. Production operations may then commence.

[0007] It is sometimes desirable to leave the bottom portion of a wellbore open. In open-

hole completions, a production casing is not extended through the producing zones and
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wel | head controls the flow of production fluids to the surface, or the
injection of fluids into the well bore. Fluid gathering and processing
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t he sand control device after the | d
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del i ver echud@sblolstotiey oBasgsOf Bhee dabeé efipd | igi then THYPica®y firgppdd i otérniset he
gravel together for a_gravel slurr The slurry dries in place, |eaving a
i r cunt er@ROTRRSSSAK R BRUGT mEaM SHeh a5 E-grpemer WighmpShi dbSifn alerred B1as
filtrati ansdndtscedemno hel ps nmaintain formation integrity. [0013] In an
open- hol e_gr.avel _pack conpl eti on tge. ravel . i Qsitio e&ﬁbet n a sand
sereen t AFZEr r BBremEnb g ankel BaddPep PaEicuRaY 4 PO PIEPRAPTS. df & ho
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formation, through the grgvel, throu he screen, and into the inner base
oo Tl fraer Rrdindufc sah G oSl depitsen s i ctrion e igonao:
otherwise placed in the wellbore. To install a gravel pack, a particulate material is delivered
downhole by means of a carrier fluid. The carrier fluid with the gravel together forms a
gravel slurry. The slurry dries in place, leaving a circumferential packing of gravel. The
gravel not only aids in particle filtration but also helps maintain formation integrity.
[0013] In an open-hole gravel pack completion, the gravel is positioned between a sand
screen that surrounds a perforated base pipe and a surrounding wall of the wellbore. During
production, formation fluids flow from the subterranean formation, through the gravel,
through the screen, and into the inner base pipe. The base pipe thus serves as a part of the

production string.
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conditions to be monitored at the surface in each of the individual zones of interest. In



SUMVARY COF THE | NVENTI ON [ 0020] A conmruni cati ons nodul e for downhol e
operations is provided herein. The comuni cati ons nodule has utility in
connect i omownt2nsedae producti on of hydrocarbon fl uids frecrasSesllossype. The
wel | bore may be conpleted with production casing, or may be an open-hol e
wel | bore. The wel |l bore has a | ower end defining a conpletion interval,

whi ch rmyad@xbaﬁ@ydrrM@@ghtr@mﬁes sreQiisppkedapén Heltidesiahé stree & Bicilila@gddH n
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nodul e al so | ncl udes | east one alternate fl ow channel. The alternate

f 1 ow charfi?8lP %b@@gé‘ﬂ'@ ity sHeh pRIPRICUNSRECPTBRE CPRSE Mar e configured to

provi de gogoyte frﬁéregfr@V£he§d umém fetIam f ngpr@v@d axed cmﬂsy@emnaéta@rbﬂaes hbe
gravel slurry wll he an lﬂs bettwel\en the co ni cati ons

I
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an annul ar Fack is de%gsm d.in E réa@nnul us surroundi ng the comruni cations

modul e. NG RArtiqUiREl Wi Ailewate Rath SARYIBFESRS ons nodul e through al ternate

flow channel s to provide grasUMMARY OF THE IWENHEOMONMUNI cat i ons nodul e.

[0024] The _al ternate fl ow channel be, for exanple, a |lagn udi. nal
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contai n hehindricitispe hodulktbess atiity ma@dﬁ'negndnu\bms the\/\bhfbﬂect}@acdf:c Hygrdcluhm f&fd%_
annul us for slurry exit.

equi pped with flow por nin th | bor e

The altertim & velirEnahrerabi hayhs BamPRise WUnAIECIaT ST Toibbe an
di sposed db%hméllmm rrnearwalww Bés ansvdr lrad Sefifiog Bdon@ledivh aitershll @Hidh may
AIternatlt%(f%%1 F\ ge alternatﬁ rjfaarq chan el s may be a | ongitudi nal
annul us d roétﬂh 80%-eOsHrBUYF XA e"Hﬁré(P mandrel . [0025] The

comuni cgbezans nﬁd@ﬂeeerab@@mbmtr@ dc{jnﬁﬁt_&f@étbﬁﬁ mfodoei wwudesTérﬁmhénamaﬁmbla €The
receiver (i) receives n and (ji) in response to the receive

Conal - duiieh S GRS e Sl inbedPten & dnealtonce. o Bonhiinh BAEI%A<cA o
further hRsican P@éf@tdbry! R ingdrdy s fabe@Redirbyi a ndremelatieinidteddl sacH aditdramse
programed %éfé receive a signal and, in response to the received signal,

del i ver ating command signal. [0026]1n addition, the communications
modul e i r[cdzzqies Ah€ @olntUnidatigs mddalecal rado bomprise an outer shroud. The outer

shroud is circumferentially disposed about the inner mandrel. The outer shroud preferably
does not function as a filtering medium, but freely permits the flow of formation fluids there
through. The outer shroud may be either concentric or eccentric to the inner mandrel.

[0023] The communications module also includes at least one alternate flow channel.
The alternate flow channel represents one or more shunt tubes that are configured to
provide a route for gravel slurry during a gravel packing operation. The gravel slurry will first
flow in the annulus between the communications module and the surrounding wellbore.
After that, the fluid phase in the slurry leaks off into the nearby reservoir formation or sand
screens, and an annular pack is deposited in the annulus surrounding the communications
module. Slurry will then bypass the communications module through alternate flow channels
to provide gravel packing below the communications module.

[0024] The alternate flow channels may be, for example, a longitudinal annulus between
outer and inner mandrels. The alternate flow channels may contain both transport tubes and

packing tubes, where packing tubes are equipped with flow ports opening to the wellbore
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is configured to reside entirely within the subsurface conpletion interva
of the wellbore and is not tied to the surface. The control line serves to
convey arw@cbreaseaag command signal to a downhol e tool. Ph@/usesmiossdel t ool
may be, for exanple, a sliding sleeve, a valve, or a packer. The control

| ine operates in response to the conmand si gnal provided by the
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def i ni ng weliporpl mtcbrtegaém]gsenw@_tubuﬂn@oiﬁmmhl ;gtsb@ra joint ef ¥&and®yneAtRNtet MrHeugh
one, tMD, or nor subsurface | nterval s. -
2012/ 082?@8&&?@5@1‘?? Yildeye a[??@éfﬂ%‘?“c?ﬁé'pB%éﬂ’ﬁPﬁﬁﬁﬁ”?tet%h RRAMSE- i ncl udes
connect i Eoa8] CoNTRIBME 8inbodifnen) dbid &ahsmidtet-kdauivar is] cUnffurét @o Gip R@asRieCaighas

or dance vguth t he communi ¢ %\jrg‘i&lé#d.ul e descri bed apove.

nodul e mq%)bein C(i [
The nodul'®Wid FOYRENIR L&amerady di) 4) fe5PREs% 1911 PYnlofENY 7t SBP3T8E
provi de anstalctier sighst td thevpreptdyrdmed eiolital cifdulitd Nctligte Raddwrhbleytobly pass t he
comruni cati ons dul e duriq a gravel . packi er cedure., This neans, t hat

t e caf gie

after grdd9®@is paeM&ashss AHNFEtaRs: Re L STAIEESPi SFRENGSGYICE and
the surr omedigngingeddvizermay B®St presdiré Yaugd, la ypaster] beempamatuie gatgernssamdul e

to provi ddeetégcrtci)arygL |P—ﬁr%( itrggerbaer!a?ygeﬁ haecgr%%igk Cs rtellno(?este(glc?rc,j l%)lrec'ombinations thereof.
The sensing device is in electrical communication with the electrical circuit. Optionally, the
electrical circuit is programmed to send a command signal to the control line to actuate the
downhole tool in response to a selected reading by the sensing device.
[0030] In another aspect, the electrical circuit receives and records readings from the
sensing device. The electrical circuit is pre-programmed to send a signal to the transmitter-
receiver conveying the recorded readings. The transmitter-receiver, in turn, is programmed
to (i) receive the recorded readings from the electrical circuit and, (ii) in response to the
received recorded readings, wirelessly transmit the recorded readings to the downhole
carrier.
[0031] A method for completing a wellbore is also disclosed herein. The method has
utility in connection with the production of hydrocarbon fluids from a wellbore. The wellbore
has a lower end defining a completion interval. The completion interval may extend through

one, two, or more subsurface intervals.



[ 0033] The nodule will also have a control |ine.Beneficially, the control
line is configured to reside entirely within the conpletion interval of the
wel | bor e. wOhe12¢8e2480l | i ne conveys an actuati ng conmand Psirgrsadiitossoal

downhol e tool within the wellbore. [0034] The nethod will also include

runni ng the conmmuni cati ons nodul e and the connected tubular joint into the
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at | east [pewgsli al Tje ¥ip@ss \mHYaH% aime Us econadd liRg.i dBeseflerallzofRl costedl atieoRs 1 N

the annulus, In this rav ackl ng bel ow t 0 i cati ons m)dul eis
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hydr ocar hyhvéystirdsctuating cefﬁmmd siQ,ﬂfaH@ﬁJdMMd@t@@l \putrmdu@imlb@reoduct ion fluids

fromat | east ong subsurface interval along the conpletion interval of the
vel | bor e P& o piP‘? dge9pd t Wiiealse goduqq r‘i“'@ﬂ\’gg éﬂ% Yications, RadH!¢ cind| thee

contai ns @ﬁn@ét@@ldﬁu%ﬂjmhﬂ iA® therwdibbr. | Tisd ABORY jdiftemaptoraprisey jdintrdfhesand

conpri se se a signal fromthe electr] circuit through the
o ont 1 caenfon Qg SoHE sahd e lilerre WibGve ot iAo B AerRle oW f or

exanpl e, chafhdlsli AGedbBRNE thatubARK flint Aay Be badacker \Blﬁ}oaﬂse]rﬁm P BiSghnels that
pr ef er abl rrier. The downhol e

S in co onvmtha ownhol
Py s e ndB e itz e SR Br b 2 B ELspoRRARPRETan AEURS Hheyatongaton
ot her wi S&ndﬁtﬁJI@ﬁ@?@lslorﬂerLﬁlh@ aiethd delet én atuﬁucyrrﬁaml on may fI ow fromthe
downhol e carrier_to th nsmtter-receiver,

transni t 845 ecel &rMe O?'h S d0ISe PREFIN th? rFOEWLHIé‘Fa“BO%HPOd“'% and {he
i nf or mat itgiulars Jobﬁﬁlﬁiftlh@Ic@Hp}éhS%Qrﬁtéﬂ@Edf Vid Welbdrée TRIrédfer ethdumeihgd viediLdsy e

operati Onsjec mgha gravel s(?lﬁjrryorntoagn glnr?u grrregloln fcr)]r?ne%rbe%wee ! tﬂ n(%n%&mc&ons module
and the surrounding wellbore as well as between the tubular joints and the surrounding
wellbore. The gravel slurry travels through the at least one alternate flow channel in the
tubular joints to allow the gravel slurry to at least partially bypass any premature sand
bridges or zonal isolation in the annulus. In this way, gravel packing below the
communications module is provided.

[0036] Preferably, the wellbore is completed for the production of hydrocarbon fluids.
The method further includes producing production fluids from at least one subsurface
interval along the completion interval of the wellbore for a period of time.

[0037] In one embodiment, the control line contains an electrical line. In this instance,
the method may further comprise sending a signal from the electrical circuit through the
electrical line to actuate the downhole tool. The downhole tool may be, for example, a
sliding sleeve, a packer, or a valve.

[0038] The method preferably operates in conjunction with a downhole carrier. The
downhole carrier is essentially an information tag that is pumped, dropped, or otherwise
released into the wellbore. Information may flow from the downhole carrier to the

transmitter-receiver, or from the transmitter-receiver to the downhole carrier. In either event,



[0039] I n one aspect, the transmtter-receiver is progranmed to (i) receive
a wreless signal fromthe downhole carrier and, (ii) in response to the
recei ved wogneog2xiend a separate instruction signal to rhe/ysee/pss9gr amred
el ectrical circuit to actuate the downhol e tool. [0040] The comruni cati ons
nodul e may include a sensing device. The sensing device may be, for

exanpl e, tRe pifeERation igabedrficiallf broMaiBé®withih tHRMAeNBYreIRiIiggugaibore Sp&dtions
det ect or, stral n %33951 ctr ch as a compaction strain detector, or an
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control device and sur r oundi n wel | bore. .Th and (} nt ro dev ce w |l
Bl b¢d, af

al so haveC5PrIpRSR IV e&PF@PW&JO BRALRaReT PY%w “éﬁ/&' &l Gy to
at | east ipelidd altdrifateyffps shdnhels] enfgured tb perrmidadgravatsiaty td)e;yarnalyobypa&gtrt&e
gravel ?kl n ogqratl on in case the d wnst r ea nnul us i s bl ocked (Y

pr emat ur RH appyIg adigreny o aﬂomrgw%a'%ﬁ”wgv ring G AYCAPRELng pgoedure.
con}mgl cah Itr?ms\/alypgub@ @rardmg h@prtoullaubl @elowuhetcoafn?uﬁx?ﬁbms mlralegle tm@Trﬂmm@w.u |

I NCl udes rel easin e carrirer 1nto e we e downhol e
carrior iAo BRRuh el leipnn B dutceth duh Wil ol Sotoiale G olspLeian o

ot her wi sehé¢ eletiboed TihY @oﬂithﬂ? ineldohesye. arl Actubiiry asmmage syl td bejcﬂmmmloel

carrier en!gtjsha fIIIBSt frequency signal. Thus, information flows fromthe
downhol e WY ihewellgotehe transnitter-receiver within the wel | bore. This may

t ake pl aqeoadyr i nghaverhtthod eal@cpeﬁ@mesn@owuémwtth@a@dmrmim@moﬁé aabdddle dridnéheor a
wor Ki ng strin L 3451:The t hod al bude i t first. frequency
oi gnal - at U P PLRIRT PoBEhLBENAL P! (e B85 S o e et IoRY ety
si gnal , asaﬁu r@intrblnaé\nwwar\al&hm@Ipa'ths cﬁ@melsf r et $addt cavtdmdeties wilkeavyer to
t he electrlcal circu 46"’ r’Fe further mcludeF sendlng a first
command g}ltsw&q SGrein h)]ee éjt n rther |ncI e injecting a gravel slurry into an annular
region formed between the sand control device and the surrounding wellbore. The sand
control device will also have at least one alternate flow channel to allow the gravel slurry to
at least partially bypass the joint of the sand control device during the gravel packing
operation in case the downstream annulus is blocked by premature sand bridge or a zonal
isolation device.
[0044] After the communications module and the tubular joint are positioned, the method

includes releasing a first downhole carrier into the wellbore. The downhole carrier is
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circuit. This is done in response to the first instruction signal to
actuate a downhole tool. Actuating the downhole tool may conprise (i)

novi ng a woi2dizig2xBeeve to cl ose off production from a gerast@d/ozs9oe wit hin
the conpletion interval, (ii) noving a sliding sleeve to open up production
froma selected zone within the conpletion interval, (iii) or setting a
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an el ect PRI si EH%l"%%tBo‘f ﬁ%odP‘éU‘ﬂﬁSoﬂ?rﬁl%e@eéir%tcfE‘?qU@aW é'ﬂP%'tﬁttt.ﬁe[t@@ﬁ@']tieﬁ' one
enmbodi mentceitdie |MeédpREsItd theziRst fRedpieaONSigale N Higdt énBREGidresigndl ls béitSrom the
i nstance, the pethod includ?s releasing a second downhol e carrier into the
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response to the second frequency signal,. a second instructjon signal
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conveys aq act atiqg command signal to a downhole tool within the well bore.
[ 0053] The'F14b8 ™M 50 i ncl udes positioning the communications nodul e and

t he tubuliegag) 0i nin ioAe tdrabsaBnthahe nisindd aiiligds bhhsecord | dvwnBolePegtier. abl this t he
t ubul ar j oi nt iﬁgfar of. and, control devhﬁf. The sand coHtroI devige

wi |1 havd"ganger {5 MEHodPERIPs SHRasNgIq Seo8d doMPBolg: caritdptodhe WallP¥Ena
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the surr JFPHFEGpEN! ﬁo"lr%%ﬂlﬁtﬁri%‘%?'b‘?“ t e SREP M50 %. erﬁ%cogﬂnae%w §19"8e? ce
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slurry tq at Ieastt gartial s the joint of the sand control dev'che
during tHe "giRAEF "D ©
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pr oduci ngslduytia0 cieduita attubiedsddwrthold tael. open- hol e
[0050] The present disclosure also provides a method for monitoring conditions in a
wellbore. The wellbore has a lower end defining a completion interval. The completion
interval may be along a section of production casing, or within an open-hole portion.
Monitoring takes place during hydrocarbon production operations after a gravel packing
operation has been conducted.
[0051] In one embodiment, the method includes running a communications module and
a connected tubular joint into the wellbore. The communications module may be in

accordance with the communications module described above. The module will at least
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portion of the wellbore. During production, the nmethod includes sensing a
downhol e condition. The downhol e condition may be, for exanple,
t enper at Wwe,20vesssi8re, flow rate, or other paranmeters. 8emdispgiosdoes pl ace
using a sensing device that is in electrical comrunication with an
el ectrical circuit. The nethod then includes sending readi ngs of the sensed
downhol e igandl &ltePRgte flo@naHaheels ebafiglgedRVparRiititie GRFvePsIgey kd fatialfi ypass the
[ 0055] The net hod al so includes the ste i'Of: releaskgg.a downhol e carrier
into the %EIW‘LHB?%'P”%E}?&P%&JWWQ G 8@(‘.{?'@ PPN 5 Yy EaYe RAtking IS he
transm t tRovidaried v the oneumeations nickial. ngs fromthe transmtter-receiver to
the downhole carrjer; retrievin he downhol e carrier fromthe | I bore;
and down![B%# ng 5' h%c?'BE‘&Pt‘féﬁor}ség%‘é%%E’ﬂlﬁ‘W%%@ %\Rﬁ‘?ﬁ' e 59@@%‘?' '}V%CO”WO'
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carrier. ln one instangﬁ, rel easin tﬂg downhol e carrier coqgrises
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or a sep rate | nfor tion tag. Thus, the net may. | ncl u unpJ ng a tag
from a sdrPUlRdONhiGNE RBSHEPTIOFION itee YaPoEs PraTsigbly MertbUiaightis eyt of a

si gnal , seRgicegtrélevickr Thefsangdemney dsiig@alil Rdvet hfltdringisrdeh! gfid WiiCRsd/Bave and
in respo j the downhol e

n to sensing the first frequency sjgpal el easi n
Lo § PO el g6 Al Tals Bow PoAmet AT Fe prentdc, BITRY birbgt FRRiop T et Braue
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we ore an wn to e Co nica ons ul e. - \
BRAVY NGS EOLETeSBORAR (O IAE ST - THO B8 ForG! (o PRG AV Rhe el P i
better unfefktoasy cBarfaitd allbw Wisd griveOsIGrry Ehal leasapuHialy Hypave ¢ajoing ofte

appended hereto. It is to be noted, however, that the drawings illustrate
only sel P8 §oRFHG8YIRR AV etgﬁ%vefﬂw%%atgﬁd are therefore not to be

c?]psi der qdod;‘g) m'dt ThE r@éth@cgmelr fiMudd@eprbm[r@rgg igg)mwmyn adrmist frérd thé penealeal | Iy
effective enpbodi nents and a jcations. 59l Figure 1 is a Cross-sectjona
o of | oo b v Y80, TR Srefiinal Mo Tl MELERS SR Eqa LT ERGls
three di fdoatition. Thdaowhiase contithvadbe, §aCdkahiple; taraperbRird) presdas, fib@ram@] bron

ressure and containing fluids. [0060]Figure 2 is. an,enlarged . .
P oo el BB RS of SeSBS SRk APt 61 7 S5 S oL figes 1A ls in electrica

communication with an electrical circuit. The method then includes sending readings of the
sensed downhole conditions from the sensing device to the electrical circuit.
[0055] The method also includes the steps of:

releasing a downhole carrier into the wellbore;

sending the readings from the electrical circuit to the transmitter-receiver,;

sending the readings from the transmitter-receiver to the downhole carrier;

retrieving the downhole carrier from the wellbore; and

downloading the recorded readings from the downhole carrier for analysis.
[0056] Different means may be employed for releasing the downhole carrier. In one
instance, releasing the downhole carrier comprises releasing the downhole carrier from the
open-hole portion of the wellbore at or below the communications module. This
arrangement may include the use of a separate information tag. Thus, the method may
include pumping a tag from a surface into the wellbore, the tag emitting a first frequency
signal, sensing the first frequency signal at the transmitter-receiver, and in response to
sensing the first frequency signal, releasing the downhole carrier into the wellbore.
[0057] Alternatively, releasing the downhole carrier may mean pumping the downhole

carrier from a surface into the wellbore and down to the communications module.



wel | bore of Figure 1. The open-hole conpletion at the depth of the three
illustrative intervals is nore clearly seen. [0061] Fi gure 3A provides a

cr oss- secwpanel0szi4@w of a sand control device, in one embodiSa®ns89Shunt
tubes are seen outside of a sand screen to provide an alternative flowpath
for a particulate slurry. [0062] Figure 3B provides a cross-sectional view

of a sand control devi ce, BRIEFFDESCRIFTIONCOETHEDRAWINGShunt tubes are seen
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sand conthodfeVelehgtdee k"# %&%SWPAG oPlyIESIFCiRY 69 Oﬂ"mﬁet%ﬁ B MNPy AR
Tr anspor tthérghes nattd beaoksitgret Uibftgadt € cGRE forabd RveRlonk thay SRMtioti@@qually

[0065] Figure 5A is er spect i ve vi ew of a conmuni cations nodule in
accordanc‘g{eﬁﬁ\ferfa'?t?%ﬂﬁgr&@ﬁgaPNP@H?'?Sons in one enbodi nent. The

conmuni cqgosgms ma@ureﬂ has @ody- @dz:lttut@@dlamvedf gh eikistrheal w@litfoe%i ‘L'I'Pé-WbIIBore has
conmuni cati on jce ransm recejvin nds from

ol 6 car thesh Orfiebseriandhies BRTPY b 1LEREIs rath GIRER Genonaer formaton
communi cyPréstuge AmdedrEaiphgfu@sr e 5A, taken across line 5B-5B. An opt i onal

not or and _associ ated control |ine are shown, algg with transr%olré Pﬁ] and
packi ng tI#R9E f oF 19FeAA D AP SRIIRHT SEPSP-Seftpnal view Qe gongletion of the

per spect ivVéNbWe&W Faduré 1€ aTelepe Al e0dtinpistidil  thd dbpﬂrﬁloﬁﬂhb@rﬁr@é-ﬁlﬁsﬁ@m@dmtmls
Here, the co r&t i ons nodul e enpl oys radio-frequency identification

tags. Thée® PBIPER BFBYr Hiffed el ectrical circuit is an REID circuit, and the
comuni cgbean devigage i33 provides @ ardseyaatoriah ddeve @NTEIREEAICORrY aém@am iRFd 2

ong. embodi AT Tor SEEHAHERS AL SoPHBIPce! THENAGHIB5r & RAYCE TREFTahE
defi ni ng fRwpahedr @pbmcm@retgmm The net hod uses a comuni cati ons nodul e
having al[t eerz?at eFrgluPeW?,%h%por\]/F es a cross-sectional view of a sand control device, in an
alternate embodiment. Shunt tubes are seen internal to a sand screen to provide an
alternative flowpath for a particulate slurry.
[0063] Figure 4A is a cross-sectional view of a wellbore having a jointed sand control
device therein. Transport tubes extend along the sand screen.
[0064] Figure 4B is a cross-sectional view of one of the sand control devices of Figure
4A, taken across line 4B-4B of Figure 4A. Transport tubes and packing tubes are seen
external to a sand screen.
[0065] Figure 5A is a perspective view of a communications module in accordance with
the present inventions, in one embodiment. The communications module has a pre-
programmed electrical circuit and a communication device for transmitting or receiving
commands from a downhole carrier.
[0066] Figure 5B is a cross-sectional view of the communications module of Figure 5A,
taken across line 5B-5B. An optional motor and associated control line are shown, along
with transport tubes and packing tubes for transporting gravel slurry.
[0067] Figure 6 is a perspective view of a communications module, in an alternate
embodiment. Here, the communications module employs radio-frequency identification tags.
The pre-programmed electrical circuit is an RFID circuit, and the communication device is an
RFID antennae that communicates with an RFID tag.
[0068] Figure 7 is a flowchart that provides steps that may be used, in one embodiment,
for completing a wellbore. The wellbore has a lower end defining an open-hole portion. The

method uses a communications module having alternate flow channels.
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WO 2012/ 082248PCT/ US2011/ 058991 [0069] Figure 8 is a flowhart that provides
steps that may be used, in one enbodi nent, for actuating a downhole tool in
a wel | borwo 20282881 bore has a | ower end defining an op@enThishb@1p689pi on.
[0070] Figure 9 is flowhart that provides steps for a nmethod for nonitoring
conditions in a wellbore. The well bore has a | ower end defining an

open- hol qogs9r t i ORigukFET A é@%&%ﬂb@é&&eﬁ&%ﬁhﬁy%ﬁ@h,ﬁ%& dagfodimhdritons

[0071] As used herein, te m"h roc refers an qrgani ¢ _conpound
hat 1 noltiedualiragin ol oG oo et SR yaP OGS A" ZHA
carbon. Hl esrashons generally fal I i nt o] two cl asses: aliphatic, or
straight chain h droc r bons d cl osed rj hydrocarbons

i ncl udi ndO¥PkI i c¥t9é‘Fep (e Woﬁﬁﬁrrt]ﬁfﬂt \510‘64 HyeRsear HE%“%%?HM’?FW@I‘WQF'P%? g

i ncl ude anyelftRrdn Tie WallbdF@haDaowepehd d@mﬁdmg ambgerbhdlgmBRichhat can be used as

fiuids" refors to a AEOABER BERCAIPHON GF LRI AvEoRIMENIS: hat re gases
or |iqui dsefuﬁmsnsexanpl e, hydrocarbon fluids may include a hydrocarbon or

m xt ures of_ hydr ons that are g s or ujds at formation con ions,
at procediil} co(%a.%%een ergin. e G ther,C@FFm”tl BYES éci@”coraﬂﬂ'clc%ﬁﬂ“”g that

preissErg)mcul,r%&r mﬁédnpnuffnbwedauﬂw lm§|éléﬂentéqiydﬁjg%lﬁipérﬁi c&@ibbn. naydm@lrb@&s
coa e et

o oduct  GEREBL T Tty Alereabaun g By Roaogas sod V. bl dores
state. [O%?dyea)ca&@ds,hﬁéladuﬁg cydie térpenes. fFE)télnﬁbIesf @ffr@/ldﬁocbﬂ)cmaﬁﬁfamlhg ﬁiéltéi@ls and
conbi nati.ons, of ses I qui ds,. as vel | onbi nati ons  of ses and
ol e A AT A3 Shdabtral B ol 2 256 B PR, LSRE fiSr €1 THe Phe
term "suhﬁjgrafmeﬁtoraaﬁgrs to geol ogic strata occurrl ng beI ow the earth's
;g“?gﬁ 6&(?7%]7? ]O-rrgglutpg(g]ﬂ]ere Se trerrﬁ1 thd’rcl)’]ca%o\ﬁ UIdS refersstotaohyadrc];c%rb%tcl)ronl;llxtcl)Jrresa
of hydrocarbons that are gases or liquids. For example, hydrocarbon fluids may include a
hydrocarbon or mixtures of hydrocarbons that are gases or liquids at formation conditions, at
processing conditions or at ambient conditions (15° C and 1 atm pressure). Hydrocarbon
fluids may include, for example, oil, natural gas, coal bed methane, shale oil, pyrolysis ail,
pyrolysis gas, a pyrolysis product of coal, and other hydrocarbons that are in a gaseous or
liquid state.
[0073] As used herein, the term "fluid" refers to gases, liquids, and combinations of
gases and liquids, as well as to combinations of gases and solids, and combinations of
liquids and solids.
[0074] As used herein, the term "subsurface" refers to geologic strata occurring below
the earth's surface.
[0075] The term “subsurface interval” refers to a formation or a portion of a formation
wherein formation fluids may reside. The fluids may be, for example, hydrocarbon liquids,
hydrocarbon gases, aqueous fluids, or combinations thereof.
[0076] As used herein, the term "wellbore" refers to a hole in the subsurface made by
drilling or insertion of a conduit into the subsurface. A wellbore may have a substantially
circular cross section, or other cross-sectional shape. As used herein, the term "well", when
referring to an opening in the formation, may be used interchangeably with the term
"wellbore."
[0077] The term “tubular member” refers to any pipe, such as a joint of casing, a portion

of a liner, or a pup joint.
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wherein formation fluids may reside. The fluids may be, for exanple,

hydr ocar bon | i qui ds, hydrocarbon gases, aqueous fluids, or conbinations

t her eof . WOQ#BJ083248sed herein, the term "well bore"” refePsTius2@1/0689¢1 1 n t he
subsurface made by drilling or insertion of a conduit into the subsurface.
A wel | bore may have a substantially circular cross section, or other
cross-seqbem@nal Fhapem “Sendis@troh@sveid mdahe ahpemngaed |tl'J'buIaMb©6¥| frek pEMmhiRGart O
an opening. i n %ﬁ)@: formati on, may be used |nhﬁr¥;han eabl th the terl?
"wel | bor 4ROV Bofe FHR aNdpRR™RAIBOr ZrPase g Whiik filer g it $AY. fiNge AN FANLRT a
j oi nt of Je@&s M Asuhting fedmatiohl ner, or a pup joint. WO

2012/ 082248PCT/ U?EOll/ 058991 éO%?S%The ’erm "sand control devi c;fe" neans any
el ongat ed®?8bul alf "IN t AR A% EhaNerhMeRPSoANY ICOTEFIPHIY BANTOISerN YT e
or a basehphpP@bed tHae pfovlde&Tuid Goramtinisatissh, thfdude or aRslindradewitoldl@dhidessdoha® a
surroundi ng formation.g([ 0079] The term"al ternate flow channel s"

h I means an
col | ecti chSYH ERET A BKEh NG CURTHPIcRiMissMediae: 1Brallord 9fa Vel 8U6thfé@a& iyon
through grar@gwypass teweliok &n BRI & obtdRuRGrafeb padkirRCoeNanrRIP 6N beliv a
conmuni Cﬁél gns nodule, to allow a gravel slurry to at |least partially
bypass t H&® 88{f¢te in order to obtain full gravel packing of an annul ar
regi on beabesripion ¥ Gpeeificlarbsdipidndg of Speci fic Enbodi ments [ 0080] The
i nventions are descrjbed herein n connection with certain specific
enbodi merBL0l Fondig NVERONRe Ak dATETRRAMEN SR M| IOBHPRG"d& T CeHPBeSRST T i on
!StSpgcgfétn@bdgon@rlmtfxaﬁokA@uéramo mtmbl 'mmud it 1o fc?o?ﬁu@;de@allbardteﬁaﬁ)éioﬁE&lépécﬁitc_toa .
i nt ende 0. illustrative only and is no 0, be construed a lmtin e
scope of RIS SEIROAGHAT Of peaTiPdiar tes SUCdupdasko bR sHaRim SRR LS ATt o
descri bedd donePidES lirgifing\Helscupé boms ifvegtisres. I n certain of the figures,
the top of the draw ng page ia%(aifntended toa&eﬂ%om@. d the surface, and the

bot t om ofl4&é dr&xﬁﬂﬂ'@gaﬁgs StEWRE VEREReAP SHTOHIN MLV WERYBHIYS ar e
conpl et edigufess Uhsdedtain ¢l thy fiyeriet ®idltoiof et @biving, pdde ik Snteinder Bt obwak@the
wel I s may so be jinclined, and or. even hori égnt al II %t?orrpwhted. Wh

bhetom.q

descr i pt 1982600 e Botarh of g ptind aagp dpward fop Ve I YReoBP s ed
i n referefeeomplaed inviiRgartiblly tetib® iedialBn, it Reyn@rstobd tiendelstreay B-b Rt €
COSRE= Joy RE A M C G BV M NE E
utility noppat bed “|1beEy bhebal@l! frereet sn pTérentatces drdvif$ 3l ini tBe ckirhs, i theypare
cross- Secl;[]tie%]% toviim((jal\é\'latgfrelgtri]vei I|0(|:al{%tn ro%tth(\a/ gravv\ﬁr|19| pt))aogreeorlv(v)i 'rel_ggct\{\c?(lzllenl?no{e?ms, and
not necessarily orientation in the ground, as the present inventions have utility no matter how
the wellbore is orientated.
[0082] Figure 1 is a cross-sectional view of an illustrative wellbore 100. The wellbore
100 defines a bore 105 that extends from a surface 101, and into the earth’s subsurface 110.
The wellbore 100 is completed to have an open-hole portion 120 at a lower end of the
wellbore 100. The wellbore 100 has been formed for the purpose of producing
hydrocarbons for commercial sale. A string of production tubing 130 is provided in the bore
105 to transport production fluids from the open-hole portion 120 up to the surface 101.
[0083] The wellbore 100 includes a well tree, shown schematically at 124. The well tree
124 includes a shut-in valve 126. The shut-in valve 126 controls the flow of production fluids
from the wellbore 100. In addition, a subsurface safety valve 132 is provided to block the
flow of fluids from the production tubing 130 in the event of a rupture or catastrophic event
above the subsurface safety valve 132. The wellbore 100 may optionally have a pump (not
shown) within or just above the open-hole portion 120 to artificially lift production fluids from
the open-hole portion 120 up to the well tree 124.
[0084] The wellbore 100 has been completed by setting a series of pipes into the

subsurface 110. These pipes include a first string of casing 102, sometimes known as

-12 -



100 defines a bore 105 that extends froma surface 101, and into the
earth's subsurface 110. The wel |l bore 100 is conpleted to have an open-hole
porti on MO 2at2/es2348wer end of the well bore 100. The wel | lpoTaS2@0/058991 been
formed for the purpose of producing hydrocarbons for comrercial sale. A
string of production tubing 130 is provided in the bore 105 to transport

F (r) 83 gi:tT ihcsmjrrbll:?l Eﬁlﬁnj gggcbh@fdtxge NFHeek @lip{é@{dlécﬁilﬁclllﬁ@ at mabtﬁa %B??rﬁju'lr({mejt é(:iLHiT

e .pbor | udes a ce, own scney Ically a .
e uel 1 AOBCRIID & pauna dDess Sasind nus I 198: 198 2 TuSErreiaty pagRp R masgha
control s grbgdd bayposf fopivankiet the wdlboriedof riarrhbdateeddsPgrtrink3a0104| noeehytieon,
a subsurface safet%/ i rovided to block the flow of fluids from

valve 132 is
the prodd®nedfTe db ﬁaﬁﬁ% qrﬁﬁ%é“a@v%%ﬂ“uaﬁ oM Gpbeit digier C2pRG HHHhHENG ANt
above t hexxpuhedbld Be® raiet Yavgdry at k3dndefdieonveidt Bopipe L&hgnmt afds emaddisndhave

a punp (not, shown) within or |ust ove the gpen-hole portion 120 to
artifici gplcﬂ??q ‘?‘Pts)uﬁ?fﬁ:l'ﬁ(f‘tof'ﬁﬂ%rﬁfﬁr@g?? Pom IN6E open-hol e portion 120 up to
the wel | f[baasge 124 :[[r{eoi?ﬁﬁﬂa'ﬁbﬁ ww?d»’gogrﬁnge&%ﬁ& Prfife qo_nmb@@nht@mfa_siagigtmt@ a
series o |, S |1 0 e upsur T ac, . 1es 1 pes | NCl uge a | r string
of casi nglORobhing iemithesuacg ad aanesAsiigling, 1965 Mopo SORYA Piler BRY Ofeasing

pi pes al sriigtd4ideh@lowe? aabing sHROT06 hefinard A 1381 rAlididBasihtdrmgdiafe cRFIgNd.
These casing strings %04, 106 are jnternedi at.e casing stri ngs ?h t Qrov}j de
suppor t  FMGRPPESTEINY e he SRR Obe Prepentinindees dredial jmied e tHeeof 106
may be hu@gm@@mﬂﬁ@b@nﬁmﬁﬁacFE or theY_nay Ee hung rron1a ngxt hi gher casing
strlng usil n an Xpanda I ner r L N anger. t S u er st t t a
o oS in oo, BABCSORE o casBan i 06 RoSdlh iade hioudBriemars 081 ofeeq
t1 0 as a "demwa_ £108 [s@_%f&]th@vérﬁkﬁlsifgtlnhabhﬁbf mfmhmrméa1erf$oanmmbo%1qﬁwe

, I nterne ate C I N stri | n rom e Ssur ce , 11 e

Snsi mo sreohatese The By 108 aranss fe Boaitren ol o s il i A oNeheN] Buer
casi ng stthé Bgsid@Sirih@n 06.NRILEndtstdcirthafstind ineialediaty EfsTREIAE reashdtdeSliyi NS
(not shogg%rﬁgxhbe enpl oyed. The present inventions are not limted to the

type of rchitecture used. [0086] Each string of casing 102, 104, 106

is set irogdrace ARraHn@raegent20408. fored Gefieh theSrbs@dtiah aabihfel3vasndure
f ormati ons of %He subSﬁEface 00 andg%?ch 0 The

O fromt wel | bor e her .
cenent 1C08RRPURGSIIPY GhFFHRI %%ﬁl-f%&é‘c‘i%f%&eafsdg%?ﬂn“%i"'reﬁ'ton cS\ﬁéFEhé?ﬁBW%ﬁ‘
the casi rghdSLr biitge E8ng stking 306nder st ood that sone internedi ate casing
strings nmay. not be fully cenented. [ Q087] An annul ar region 204 js forned
et voon (LUBSh oalrPBn EUET RS 235" RN AENG KRPBUAPHUTEEE feeT S el o6,
A packer iRt_@GpIE??ﬁ 4 mgepgn:muﬂeaé suegirﬁagwédmmf intw\(ah@vvegide.ndF'ér_L'éx@Eprbh%
casing string,, ). n nan ores, a final casling strin nown as
o atuct | GRORREPh e’ MRL AR DS Thng e ain ash vl & e Ten Pigs Pond
product i Griig' 1 8.V ahs pF&ficen lifrwaNReRlead sabstbathilg tdodn tbinRivet RAYH 18BAWOY)
may be hun% fnoF}the | ower end

34 of internediate casi string, 106. The
product i GHOWN e Fiduse 1P ehahawg 1 filgure 4 PQ‘#‘P?F’SB'\R/H}%W%PW Qrt %8’%5 e@ﬂ&t
shown i n Hdvgieg the illastratiBovdlbbre T000rempleted aé AR oppe-Molkol€lbpad. t Aedbrdir§y,of
ver, the il re 100 is c ed as an

open- ol dreftge 208 AEehetinglide 2 bird ouine BEPE 2koo8 et PRAPEAR0a 1 nal

casi ng st[pesdy al pngetihstraperwdlibbe 10U, tHeosbehdidle P8I N 20 troveséd thrd difiérenie

wel 1 bore 400 ta S @REN PP Ik bl Rhtdd 9 Lh By e R 4118 &Gt LS e rval 114,
and lower interval 116. Upper interval 112 and lower interval 116 may, for example, contain
valuable oil deposits sought to be produced, while intermediate interval 114 may contain
primarily water or other aqueous fluid within its pore volume. This may be due to the
presence of native water zones, high permeability streaks, natural fractures connected to an
aquifer, or fingering from injection wells. In this instance, there is a probability that water will
invade the wellbore 100. In addition, undesirable condensable fluids such as hydrogen
sulfide gas or acid gases may invade the wellbore 100.
[0090] Alternatively, upper 112 and intermediate 114 intervals may contain hydrocarbon

fluids sought to be produced, processed and sold, while lower interval 116 may contain
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subsurface intervals. These are indicated as upper interval 112,
internmediate interval 114, and |lower interval 116. Upper interval 112 and

| ower i ntwowal2/BiBsmay, for exanple, contain val uabl e olPCTASp@i0sE9IEoUght
to be produced, while internmediate interval 114 may contain primarily water
or other aqueous fluid within its pore volune. This may be due to the

presence smd@it 488y Wah @Verzifbredsing iagiduplrdTeaiidr iThis by ®akiie tB@bhing| which is
fractures Connected % 8\ gwfer or fL &]et&}énrg fromln ection wells Ey
this instéafReo neEwelihydcaibapaien Goptac tBstange fhereisReain e RasPPiily
100. In adgtlwat@rnmuuﬁ,@l@@tﬁeabémoﬁmmemsabl e fluids such as hydr ogen sul fide
gas or acid gase

? |nvad t he mehaborg k 8% rnatlvel er
112 and i ned 5?@ Vel i$ite MPRE'S apd fouien AaY R&d r% to
b_eI pr l()dUQ@G_rotcﬁfbbﬁa‘ﬁmdf_ réch Sddder Mhedt &erh?ﬂ@letrbat ﬁfa‘t/rad whilé wﬁ@r&’neﬁﬁéﬂ% aitBrvasone
ol al on ever-1 nNcreasi n ns o e e (0] oni ng,
which is wrfinélé reprepRira \W@flnpe%wgg%é%%rf’r 'Séo*i’ﬁ éHPSta’%ﬁlﬁi’ hmeeﬁ”}?é’P%ﬂ?e,
there is fRgrin the possibility that mater will invade the well bore 100.
[0091]Alternat|v still, upper. 11 r 116 |nter al s may be

br odut ndSHPr oo TP EHedR B Ro i estIedP Be REF S e SPECRIAREFS &,
Wmh le i ntnetgmew glh&he niselmsaaln_céhﬁermﬁ%dlt&nmsvfept tofistlafe-tpe e dtats I h?élﬁﬁlOTM

ot erW|se e substanti a | eto ui an (0] t he
Sont o o e A st e TTCun aom B veper saers s LI asyids Srihat
inter Va:jsprlnid”ﬂllyl Ih'ﬁjr&talfrﬁdflzlltﬂgé ancya)ﬁ ;br’@@u%ﬁ@lemﬁh@h thié Weumﬁcgg 00Quridstel thé euifie

i nt er medi erva ro t he o n m e upper
15 a1 Blter nThE Spang GaiphbE ahe AGe i L ey Pyuall AP iRstete o kot

pr oduced 11|6E°fdmgl’het sredweibh l@ﬁrng 113©Qanart||de Uppérhﬁzsaﬂdfumleﬁnéd)éie 14 |ﬁtbﬂ/a&eﬁ>0tﬂdt |

i nst ance, the o at or eve SO te t I‘ interva
e e arkriy Beatarien Leifs F8Y BeoprarteatBraush b MeBbci 0B, Andy e adce: 4

[ nlt Ielr3 val 311088 |hhgé tHodl |E§téh¢e{ tlhb’db?gflb’rb\I@InthUIodﬁolmgytthlppéloﬂt&ﬁdh 1wy het he
we ore a u ce nthe tnir teoper tor
w1 oniove PEayAab Bu R Rck Aoie, bE intBeneq i it ddy SHREroaD ha

but need n@@tjsirﬁmb&bﬁte&h@f dméenifiesie admpletidreaneddrovidédd h&@lnutah@ase @é)n(br’fm&ad
needs in the cgntext 0 en- hol e conpl etion are provi ded herein, and

an. o
are demorBeELYIY FBPREGHON WM e RIGAFRANG BAWRGEh t he proceedi ng drawi ngs.

[ 0093] I n [pew3nect er(EaneI:tlbntvhm mémwcn@nomydmddrmafrumrfrdnh Ellvdﬁlbél’femﬁhg an
wel | bore havi ngauc en hol e con'g eti

n s no irab
'Sl are. BREtEh BRI Mo beskrds g hiele e Miehas bl 3Rn Tl g e
and ot EennﬂUXn&Ssend'lp@rl‘tldI@é drd_ghev @nés.t he ot @t pr@ﬂerﬁ&theoml@étloﬁnofp@i"mathngg
Into the product]aon stri n _operation, sand coptro 1 ces
have. boeor S Hoghe RisBrrans Thhrae don. S apnisapanse 2Pa PP B ow
i N conneatih @fo Wet Welfbog160. 2THaske a\ﬂétjélsdﬁbgdlﬁﬁ)‘ﬁe fubly aBRwWAB.cohf4h Rah Figure@ now
to Figure 2, ,F]llgure 245 Cfn enl arged cross-sectional view of the open-hole
portion P99 kighreReth 8et €B100 of Figure 1. The open-hol e portion 120 and
t he threqoogal erVRbferrlrilg?novﬂLlérFld&G AReguifer B isChe ahlaygese&bss-ddutiongl padw i the and

| ower 210" cker S al € vi si bl e proximate per
Lot | oerorgB S portiar S88 of B il Bo. I PRFiBHfe T o qn b nplscpiBlion 12 o Y
Final |y, thfee istaralsCOIz nod, ﬂe\/ar@@rﬁ)r@@léaﬂgl' 86, ERuSPer 21 énﬁitlews'taiﬂ)”lda%kerll4
116 are shown 0095] The sand cont devi.ces 200 cont el.on fe
Lubular BOA9MPIRrRedsPdnaE HopRedishieEonBaeTHPs e Bips LuacTm By i s
made up Oi_ﬁteﬁnéﬂlzhteantei)vﬁl m14,pemcg?mt sm_aTyalerlué)@ﬁ&j mrmell laéxﬁce(s?zooe@l_chg Bh¢reof
joint makjng up t se e typically has small perforations or

sl ots tolﬁb‘aeﬁ}tﬁrgal?ﬂiz’i ﬁﬁl’ 6‘\% grfe SE‘P}ﬁ%ﬂucti on fluids. [0096] The sand contr ol

devi ces Z06b5pl soTheBAER eorarofl ub\tueers 2000t antaid QR eldﬂgetddl tub@ar mﬂﬁ r@férﬂeylpo eald y

g:fslenes a})arsrgtpilaple 2;0% % ase plpe r%C{yp())ltr:alI?/tlshrenra\(ljyle up o ?Ul’glt plge jIOYHt Hengae[ehe

pipe 205 (or each pipe joint making up the base pipe 205) typically has small perforations or
slots to permit the inflow of production fluids.

[0096] The sand control devices 200 also contain a filter medium 207. The filter medium
typically defines a metallic material wound or otherwise placed radially around the base

pipes 205. The filter medium 207 is preferably a combination of wire-mesh screens or wire-
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pi pes 205. The filter medium 207 is preferably a conbination of wre-nesh
screens or wire- wapped screens fitted around the base pipe 205. The nesh
or screemnsoervms2as8 filters 207 to prevent the inflow ofPCTarsdoionsgswher
particles into the slotted (or perforated) pipe 205 and the production
tubing 130. [0097]1n addition to the sand control devices 200, the well bore

100 i ncl u:dtéﬁp?mﬁ;r@énsrmfeﬂi aqa@dﬁwetzhe@ﬁgémplbizgs. th%bmésm drixerdenk dstvealsi fiters 207
arrangenent o ur es an : e well bore s an er packer
el v 8 peveshitdnfionar Sk @-nhdeatiies it ire S EioR o SR PoReTS Atk er
assenbl i aRe gdfdubtion tusihgaBe. packer assenbly 210 may be used. The packer
assenblies 210", 210" are yniquely confiqgure o seal an ul ar, regi on
(seen at 9Fof K @g‘?'téoﬁio g’@t%@é’ng?rﬁr P\?ﬁ 'F%”hgoéa‘i'?ﬁ ‘Q‘,‘?JWPF%%@@%?L@% 0°and
?03 gr8 ]r (ég nebragpatket ﬁgélé\m@i;(estm. omengllnmhstrﬁmt b?ﬁhgbaﬁbr@fogtmgu%@ h lfé)fdez,llﬂfé
ncerni n e packer ass ies the ves, eac cker asse
210", 210’“5'%% g?‘ﬁmé‘%t”] HBRE" PRf5ehaSREPRY %géégraeb?"é%eﬁ’&%%amy gﬁ@ﬁer
212 and aHdvaver, diarisasl phtHer dREMbRACERY orZjligt ontlghdRasastendrp2dUagl ®epreti on
or elenment fabricated fromgn el astoneric or a thernoplastic materi
bl o oo Re s St 280 F Seianely FoniBieddaoBAl AL Hesion Teen
sur roundin@opedfIfiguire 2yabdtwadshl thel @PR8S Ishind Somtisl Iesiceo© 200 Rl 4 sarduadlgrwall
210" are ner | 1 ust rat t he operator may choose to

assenblies 210", . i iye:
use onlyzi"sﬂjf %Oeaé&ql%wmwiﬁh%ﬁw g?rﬁr?@é; it is preferred that the
packelr bgoedsl e t@o%érhi&@_?tﬁé_;ﬁeh;{&?pbgmhli%é ta@ﬁhsél()@@seﬁﬁ]fspﬁék@tf %@swbﬂyoglooz _
grave pac ,n IOCesSsS. | cCa s C ressures are rom ut , SI
OO 000 1k B o S5 Rt ML Fackels. ot Hore s ooh Sh Aot Par aigoong & owe”
Z 22” Iy tk%f(:]l?ér@1gl. gzra@mbgmczhz,ih 251 Ieds) a?atémanam@gsmon Eh@lemkﬁbriﬁdt@drﬁam%nﬂ&
are prerera set Yy chanl ca e Ing a s ar prn an sLi.dln a
el cace HETEOH e D PRTere RalsaRLrarDla R OE A oS P CREOSA THif 8 ol
(not  shovgkingt hewsirrblitdipa@kiiose waR20214 to be activated in sequence. The
| ower packer 214 is activated first, followd ,the upper packer 212 as
e el R { salt's ey Tl s Rpcker SEER e 2T et e o srerRh S rafiar tis
[ 010_111A3 dpiéteﬁd?]ﬁmdj/ atil@os@vvzeldsabilng @@ig?lgrpaegﬁmnteﬁéﬁnmml:@g?@ pﬂeﬁéril;@d\ﬁiali thebe
provided in the p r se es ' e swe] |l abl e packer el enent
D6 hos| dtagkembe B s RSERT e Pressures, a1y Ha0h SsoRaetoy it ang Sy e
blonded tq)rbélﬁsoﬂ'y@balﬁlgéli@q&eﬁur%sf@emﬁdd_itﬁiut2,1)31)0 psne 33008 psabl ehpgcker )
el enent S a owe t ex n over. t1me en ont act e rocar non
Floraat aBtedrs; Srheupher 18 SRR ISkt e backer FBepis M osd S Y S 25 B! ng
fluid. Agpdckmspaaler pebesse mhelddekexglandsats 212, 211 a® prefetdbiydss &glmadhbhicallye
surrounding zone, e.g.h interégl 114. I n one aspect, a sealingggur ace of
the swel ISREPEG ARG PIBAML SHARY i TSIPA3R SI56YE okl Pes My s) Upyauh
feet ( )15.@0\268’6@ o tr'zéllghifzzingttbol (aaﬂ_srrm\rrﬁ embﬁé emea?ggceﬁthmtzﬂ ]foesé ataed in
neters to e . te in lengtn. use o er or
o ookl 1Spiengee e B aAekaE s vAtRS G e eP M OEOPRREr E Lo oo
t o cont r gdhifnitptoBEB a0ed pWAls tHo@fhiee dedpeomedhhdrengittrelgones. I n this

et (B he b R SRR ek e AT oo vl o 9
the packer assemblies 210°, 210”. The swellable packer element 216 assists in long term
sealing. The swellable packer element 216 may be bonded to the outer surface of the
mandrel 211. The swellable packer element 216 is allowed to expand over time when
contacted by hydrocarbon fluids, formation water, or any chemical which may be used as an
actuating fluid. As the packer element 216 expands, it forms a fluid seal with the
surrounding zone, e.g., interval 114. In one aspect, a sealing surface of the swellable packet
element 216 is from about 5 feet (1.5 meters) to 50 feet (15.2 meters) in length; and more
preferably, about 3 feet (0.9 meters) to 40 feet (12.2 meters) in length.

[0102] The use of a packer (or optionally, a multi-packer assembly) in a gravel-packing

completion helps to control and manage fluids produced from different zones. In this
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[ 0103] The packers will incorporate alternate flow channels to bypass grave
slurry during a gravel packing operation. In addition, the sand control
devi ces 280 wiZds2t3ave al ternate fl ow channel s. Fi gures BATASA013B5§pDVI de
cross-sectional views of sand screens with alternate flow channels, in

di fferent enbodi nents. [0104]First, Figure 3A provides a cross-sectional

view of aesmt & Qacked akts g 306Hatorith sHae offrhe diteratl frohi efthgtup@dddionaor
slotted (or perforat eq%) baseHB(i:t e 205 is seen. This is in accordance with

base pi pelogoferRang(igen wellf N-The central bore 105 is shown within the
base pi pqo268] f omrhé arekars Ngill pineshetated Alténdicd Sow UghiaR el rto dbigplas© yreRe rsiiriyons..

[ 0105] An outer nesh 220 .is disposed i diately around the slotted o
per f or at WPk IV PagENg ?H%raﬁa?-er ”r%'ofzéﬁepﬁé‘?iﬁ%w (Q‘?ﬂ(ﬁ;ﬁ?i@é’swﬁ' {A?Vree
mesh or Yﬂlt@ﬁ@é&tﬂd;\h@aémelsz\{atgpg& agtzagactst@@Yiba%gas@isg_eticlﬂxlaﬁviewg@f Sﬁ’_ﬂdé_&’;‘rtta@rﬁst?
SCr een. n a 110N, shun upe re. ace raarally an equil ar stan Yy
ar ound tH’lé'"kﬁ(]tteéprat‘?rﬁ%“Mcg%‘U‘.elsTm @é?f@ﬁ?@“a??pé’ge‘ftﬁe sand control devi ce 200A
provi des [e:n(:cqxt efmﬁgc fi@ﬁb@ﬁAWlfdé‘s?a’ crbg@lséd%ibﬁ_él Vidhoesa Q;i’&ﬁj ?oﬁhel Edvigat20iabps
serve as alternale W_channel s or | VErilin rave S rry asl an

Sl o 2O TRBATERt 1 SO oA L eliech (28 Phrpalide Dok bive aiiie Sed rrnie 1 in

[ 0106] Theaceordbh e vk ibase plpetd05 GFaFigueent Bad 2demieCeent@PBorden0she shodh fwitth | n

this respect, the nt tubes 22 be npved internal to the screen 220.
L0107] £ D6 hasape 308 s bt hire @ oaudBh s ooy he pl ok Lo eReteonm o | dovi o

t2)008, in [a%ﬁl t eAﬁQ)U_E‘erﬁ@%ﬁ@Z%_ﬁispé%dﬁh@%%t@garduhe tied ﬁb%@ﬂ)r(pé_rrfo@éé% gés%tf ed)
ase pilpe,. S_agal n seen | | I n accoradance wt as | pe 0
P gur b PIBn20% TRAGY ELRES 20 Bieder 2Bl CPUPRTWA AP THYY 4 M BAEHoAIy JEBRSS! 1 or
r ect:) ei vizggarwrwdmlétda@g pfdeéﬂ:(ﬂf iaﬁw 6éMgs RS _@?d:féeino n? @geitiad,i sg.nm. tub%mwlaye%aw&
t ubes r cea. r I a a equl di sta y around t S€é pl,pe
The: shunt2 e and SGuakEE ariiner dito sk aao nBvs s Bar B GAndretik hi n
a surrourgévitg 200AeSdvidEd an Textemamanisodimait foheheseitht @ieisr 285, devd epuR Q0EEs
provi des an internal e%rrbo irrenlt fo‘i?ﬁt he shunt tubes 225. []0 09] An ,ar]nul ar
regi on 258TY&aALEIPAR 9% SIRORC'S fY dRIveING gave Sy RPSE ABY 0PYaLFRICHEC B er
mesh or sgipeanatdOsanihgidgewhiah nigigtif@m.215 accommodat es the infl ow of
product i uids, in a_ wellbor The out

ﬁgﬁéh 7 £t

D1 U al 1 1081y aa e RN Faladh Al e ot FoTiobeass. ZUBAG Y SislTesy s
through trbspernhd stiunt e@ee228 hiay HedhddFh@uia tetifeRER2AMRO. & Cross-secti onal
e R BlRP B, 895 d AR % b SRR oo 3506 S5
wel | bor e algthateveinbbdinasmt.oeeFigarpsB;! 8d Ssttean (o pRifolné®. baeepipp @05hel Rain
Do e WSS o 238 o s S B S S T a°
control dpviveasth#be dase pipk 208 dortrogeiing prodlsticadiiidsi duifing dréduBfidreoperations.
[0108] Shunt tubes 225 are placed radially and equidistantly around the base pipe 205.
The shunt tubes 225 reside immediately around the base pipe 230, and within a surrounding
screen 220. This means that the sand control device 200B provides an internal embodiment
for the shunt tubes 225.
[0109] An annular region 215 is created between the base pipe 205 and the surrounding
outer mesh or screen 220. The annular region 215 accommodates the inflow of production
fluids in a wellbore. The outer mesh 220 is supported by a plurality of radially extending
support ribs 222. The ribs 222 extend through the annular region 215.
[0110] Figure 4A presents a cross-sectional side view of a wellbore 400. The wellbore
400 is generally in accordance with wellbore 100. Figure 4A shows primarily the lower
portion of the wellbore 400, which has been completed as an open-hole. The open-hole
portion extends down to the lower end 136.
[0111] Sand control devices 200 have been set along the lower portion 120 of the

wellbore 400. The sand control devices 200 are jointed together. In addition, a single
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packer 450 is provided along the sand control devices 200. The packer 450
has been set against the surroundi ng well bore wall 201. [0112]Figure 4B is
a cross-swotnmmb248i ew of one of the sand control devi cesTABR010/05HBPYUr e 4A,
taken across line 4B-4B. In this view, a slotted or perforated base pipe
205 for the sand control device 200 is seen. The base pipe 205 defines a

central heicrRerldBo ikIproOU@ Wohg hepsadussntrandéicdsdz00ephd pasker A5G ABSI bser 86N
220 is dis of}%ﬁ%@i mredi at el y aroun bﬂ‘e9 base pi pe 205. The sand screen 220

may i ncl isyrauRdingwelipre Wel 20hesh screen, wire wrapping, or ot her
filterinqoiez]i UNFigur®4BvRNd choskisedfinal Mieesk ¢y bi tleesaidZedntrbl0dévddeENZ00 of

wel | bore 400 h not yet undergone gravel packing. In order to tra ort

gravel sIfigyse ‘?‘i tgkey} agres é}m?ﬁ& dﬁé?latw%ﬁ,a éﬁ OrtR%g’éatﬂ%a%ﬁ e'psgf?sifa'ed

al ong eafthe @éndnbb@ﬂﬁ);ﬁﬂé'vi&?ﬁfﬁsseéaﬂ-Tthbfbagélipﬁ)eﬂﬂmiﬂfig’@@b,clt(ahthﬁ t?kwm% ZH;@@] éTlﬁS

represen a Co Il natli on. o ranspor upes a n a I Ng tupes . e

t r anspor tVRig/hROAYSlNR ff%ﬁm%‘ﬁ%rﬂpwslfgrsﬁg} 86%{%”%%3 'éﬁfﬁE’P bEp %H?R’t?@“%fgﬂl?

scree{ls _Z%@e?mbdmlr& vmblsll@aa%cv@lnltzﬁ?ﬁaywm@{@ mh]?ipléaﬁiké @g?mgmimé%l@f%ﬁﬁ]elt

asS arteril es (0] ellrver, sl urr I NTO e ann us r ravel . packl ng.

's under SUBOHPPREE. SHRNSISHRLRG WELHBHORRHITLE AR CIRTHISAP IR e ar @ not

ccﬁnfitn;ed b[by13]2e Wﬁfweﬂlbld)rémqﬁ]?[%sgficl)tw ugrjé@?g@rmmeb Iﬁécl&??g’.ldlrﬁ@fo%eﬂ’(? rt]raﬁéaooatnd

snun upbes unl ess speclirllca n cal e e Cl al . ur er

o et 1RV SREdh Prfa e GGaRS BPeait S G 23 Aleatordod 2lond ao of te

Pat . Nol. sféﬂa%r&%% 2d lpI].c fhis g’mbodillﬁj@gt, 5hé%8ur&3tﬁb%§:glis hg;slrgéérftgar t&agbiagticﬁﬂofm

| nt er na shunt es |.S oun at . t. . s , L O. al .

6 557 04Tanear 1P 258, ArRp S o, GRS - I HrARISPOR dbes; L%, Faridepy Shiseh

ilccorrpl | sfoReh ther svilusTBet@Bh ahé s@aais@té;abim g5d Iﬂgada/e%@cﬁrki\ﬂ@l ﬁm,i wgille_ the
ternatively, own e e UIannt as been act e thro t a | catl on

o e ach s daSh SeR s te I Trs i hangy e papdlhs K braaied Bl | ne

thaéI _ r_unS[oli'rqm t heiahalﬂfdfam&)d frl@mrwel rc&mhiunic@ti@ﬁ fnidd@thEnd Q?éihd)dsj Réreimhafenot

traditional .neans en. a rave C 1S I N ace. er re, t Is

oot bt dongr s Faictish UG b arangestent BL SGisol e 0h or shiimtipes 425

80” iholn anles_bhgdecm@mgl &idihdétbdi BY Gthés’ai(ljaim_é. aglmﬂmérbmfcﬁmltamt coAderaing i tiate of
ownhol e equi nt urther, 1t I S)r Y 0 ni ¢cat

rodul e i SETRA Sty iRed T ChsmBabite SpdLedlRadiy S, AL Fd 13588,

gravel paakihsginapeatdn eminténal shat tubedisasirdvatlesdeaniNel & 5e5 01 pardt. SMRdout

t he need fo:ﬁe???{&trol | ines and cables that are run fromthe surface down to

the sand & 03[ 0116] Figure 5A is a perspective view of a comuni cati ons
modul e 5q0115] acThé danies sMdovnhble UMt hbas \hWestdricams beém abdvenished] thiguwgh.

The comuni catj ons nodul e 500 first.hastan i nner naqda$l §%P. The iB er
mandr el SASFGBICALB@NRUGHPR USHE q MOFE StBPod FF“&H"% APl IPER S’F?St he
bore 585 t%lénrm@ﬁﬁ(ﬂ ahioligh agé fa@@)ﬁcali@ﬁ-of[l%fle?t]li@}ﬁgsmar Oﬂﬁﬁdllﬁg%ﬂ a5ﬂﬁjrﬁl§iﬁzh@ﬂ
inner dianeter. The inner dianejer is configured to gener y tC e
i nner di diRAER sPnYelding et adso °'Be$?_cﬁ“ e %e"ﬁf’p'g I AIfiCultaioq Q'E?éé‘?ﬁe
such as araditr@halsmegnis‘marw gﬁeﬂz@l ga'(g«leisl inNglacéaMieafore1 @ biQfde%iﬂﬁole to fhave an
conmuni cations no 500. t hr eade copnects, to t& ase pi pe, j.0i nt
of sand SH@BRIGA00! ot Ferideneonr 1 PR B A 1ok PioRinPRCRPRIGH e A s én
the i nnerwdmBory éat B acthatehdowassie péquiomdrll 18, coTdssiedld emenimollae
500 al so has an outer sh ouﬂf520. The Ruter

communications module within a wellbore that accommodates alternate flow channels for a

gravel packing operation, and that can activate downhole equipment without the need for

control lines and cables that are run from the surface down to the sand screens.

[0116] Figure 5A is a perspective view of a communications module 500 in accordance

with the present inventions, in one embodiment. The communications module 500 first has

an inner mandrel 510. The inner mandrel 510 defines a bore 505 therein. Production fluids

flow through the bore 505 en route to the surface 101.

[0117] The inner mandrel 510 has an inner diameter. The inner diameter is configured

to generally match the inner diameter of the slotted or perforated base pipe of a sand

screen, such as any of sand screens 200. The inner mandrel 510 of the communications
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shroud 520 is preferably fabricated froma netal screening material. The
screening material does not function as a filtering nmedium but sinply

prot ects worzpsei4s associ ated with the conmuni cati ons mroaiSe0153088991

[0119] The outer shroud 520 defines an inner bore 515. In the illustrative
arrangenment of Figure 5A, the bore 515 of the outer shroud 520 is eccentric

to the bahed®bo®thrédtrdi hemﬁtﬂmlba‘éé%peld’fatjbinsov@m setdear2o@t an thioway,
channel s g@; be acconmdat e

d. In the view of transport tubes
Sbon ar o TUBepTRR T ORI Biovaled DEMSRN i et SandGh5t #10he SostpPe. n
cross- seqnnm]al Vh@V@oafmarr@n@mwm‘eatswrwsdmaylaa 5@er ghrobigsaoe JFhe diner
view is tzrgl(en Cr.oss |IB 5B- 5B off gﬁ e 5A. In thjs view, the two ,
t ranspor tS 055 preferaaly,aleigsted ram adpeipt ?%?P”'Qwa}‘?&éklﬁb*%ﬁﬁ%&”%’?é&?r'a‘re
seen. Thejdeadlt M@ clicesa BR&thgrmed@iumebst dihply prétests cBempbh@ns Resdcidistb@ih H2ba
during a gravel packin op ration, and then deliver the slurry into the

annul us VHRYNIgEiRNSBOPHIE 0through a plurality of openings along the

packi ng t[um]szsmhe blte? Shdhe s20aienAed bﬁlgwriéhﬁomflﬂmlin(tﬁé ileBSatvectitmgbenwi t h
a sand co devi ce, 200

t trans ort es wl bhe al i gned. us,

o or (o Figre KB S borora i i AT Bitond 5D Eoedeptiofn 4t baRSsof e ipeer
4t2ﬁa of Frh@wr@ 511:6 f?rth&l \ﬁy Yaltéﬁialté/ftdSW-chﬁIm&@;déﬁ@e acbommoula@arghq?@ vEelg@bf
ot ner arrgnge S 10r a OW Cchanne oye n | S
et IR b BRsR P e s e Srey ap Melerate s & shunt

?ppl ihcat i[omzd]s uc Flgﬁ.lgﬁe sBoyvg g)rcsssl%e@nwr%l Jidv cﬂﬁheﬁlébmrlﬂbmbét&ins?vﬂibmu'le goglgd)ﬂ' Kigilieﬁn

sSucC as I.Nn | re CO | |0ns e SO as

G e o S e kiByvis, BRES 6ok, ipe BEAIE O FIG A BA o Els i ahe MG e ks

communi cag2s5anse lvisise. 530adidut’k$n a\bv@rpgclaﬁgi twekB825bt dire sb@n.e TheDpaeking h@besnmsb
mandrel 510. However, the cormumﬁ :gggs li.ne 530 émé ggtl onal |

di sposed "BX&¥F AN {TEO™ /e IrARROTY 3 fyring §193y FRRSTSh Brr‘% feMhe

530 may civet thy dluaylih® the Wndulss ithastheateibos theough ghplugility. ofl spenthgb along
i nst ance,, t he k(:o ni ﬁﬁl?_rl ons line 530 serves as a hydraulic control |ine.
Al t er nat i 0@ PFKIIKWOR 3ARmni cati ons |ine 530 may have one or nore

elhect ri ca[b!m]conmu@hl l(ktﬁlnggtg@Sthleon’ﬁrhMtat@ﬁéirﬁodméOISBB withna téaaalet;ohnsn @éw@sl ,

the co i cations | m ere ecC | cCa ontro

e T Doy e aperkitien it Ehaiad8rmHie denoat FPRS SSS00UHENGR 34 M Bciat o

aI dOWn_hOhﬁtht m@|tre(n@p<brt ftew258 JfiRigure ﬂ_ﬁ}ort%ur@ ﬂémérydedm; Y&RIrsd) Ot ﬂ‘shﬁdérs%odan

electric na as a e ownhol e t e, or

ol b et R e R eF R DGy o ARSI ey BE TRy o 1 153 [45PRE: Noeeve

aI ong a rmtedfaeé flow @randuist ey beuditieg.anAbktefmadishing! appiitation, (stibie adosnohel @
Ive or otl;%}J nflowcotro i

ép c‘t@apw ce... WO
2012/ 082 AQWGT‘? 3 &1 1763 6&%? oD GHelees shevgeniRigvresdR)i d or a signal to
t he downlfoiz2]t oofrhe tcbmnmmu@ms:atoum@ssomdlub ad Q) complubidators IMee530. 00 &wred

el ectri Cae!rra%lgtrar%ghttof%ugures SCA gr%l%é {hse c%rr%?nmmmcatlons line 530 runs along and within the
bore 505 of the inner mandrel 510. However, the communications line 530 may optionally
be disposed external to the inner mandrel 510.
[0123] The communications line 530 may carry hydraulic fluid such as water or a light
oil. In that instance, the communications line 530 serves as a hydraulic control line.
Alternatively, the communications line 530 may have one or more electrically conductive
lines, or fiber optic cables. In these instances, the communications line 530 may be
considered as an electrical control line. In either embodiment, the communications line 530
operates to actuate a downhole tool (not shown in Figure 5A) by either delivering fluid or an
electrical signal as a command.
[0124] The downhole tool may be, for example, a packer. Alternatively, the downhole
tool may be a sliding sleeve along a mandrel or production tubing. Alternatively still, the

downhole tool may be a valve or other inflow control device.
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schematically at 540 in both of Figures 5A and 5B. The pre-progranmed
electrical circuit 540 may be designed to send a signal that actuates a
hydr aul i cwoobwose2¥8r esponse to recei ving an actuati on siPgmAiS201A058991
illustrative hydraulic notor is seen at 550. Alternatively, the
pre-programred el ectrical circuit 540 nmay be designed to send an el ectrical
si gnal (i[oe25]di ngh ofdef t6@XMErefluic of labﬁgneﬂﬂbitﬁe|do%hol§itgala|tﬁe meﬁﬁlﬁQ@ﬂ@% to
receiving a acé ation signal. In one asgecg the pre- ﬁrograrme ctrical
circuit r {HHOCEr gPré?rHF@QfaWeé’e el SrgWhi  PHF ot GigU §' Siown

pr edet er richeglafeily @t 590 |rt b&@ , of Figurés IFASHRNSB. tmuesmsar@amm@rélmtmacr@m@unt ion
such as g (aownhol e te ature pressu or strain. LOlZ

e,
comuni catloR8Y hsudFes t%P%’bd Pneipirlcbahastalirs A hydiallic Qfe'r” regponse to

i 11 ustratreygvihg ansdatddtion sigperi KefillussatblRovyarallic 368lor iEhrehldt B30I Hlievitatively,
transmtter-receiver 560 is atrans%g ver, (?nln that thedwce 560
mcorporéf‘%sor%ﬁf%r%mﬁ‘ﬁ rRlRtiga cirgy 540 (B og ghos$RideaR & h signal

ci rcui tryinrkndingofes lefagnp@h@fubéretrpﬂmugm@igrfagmeresgbngeet@ee&@ﬁn@aﬁ aetdaliorPsigivdlded
t hr ough 2 downhol e carrier 565, t he sendqs%1 3 nal to t he

pr epr ogr dMPE8 asPedt e due- p{:f?qf%’UF‘te triqa giEcH 0 | %ﬂl%lpéo apred o sged fhe
desi gned sligjhaﬂiﬁiﬂdw@g?al ;gaaétemnédlgertddacﬁsmet bern-régfﬁ‘cﬁisb‘% s&€dhg d bérain 8bndition
designated tine, t he downhol e carrier 565 into the

operator nmay dro
ot | Bore Sieh o BB RSB S s Sk Sl o car el er 568 1 Shouwn i n

il gure g&oml NgThét gontrienitations mBade e5000 Hso dudes da rm{shmrerlra@bumt ed\nby
'row

Qle carrier 565 w timat el a hr ou bore
E0500r ¢ slg e A AT e shopa St r He TuatlsRans BLET-GHEN SN &S00
W ll be waneteigs Ynd%\ﬁlh@eldab}het bevitd aes rmddrwrafreeqsﬁtw%r trafdittdhend a recelver
transmtter-recei ver 560, n turn, or wirel ess signal

the preprBittaAfiig 2reppmo %{rC“E"yr%‘lﬁ FO‘{?JRSJ E}gﬁg@f“‘l"'ﬁ‘éteﬁ%ﬁ‘?&vﬁf fe&EVSPet ng?élr

560 may Qeotigerdhroogts endodhihdler &ittiers5€8)adr ittien” €sRBNES dvin Sigarks thdigdred t
receives fromdo egnpqllol e car r| 565 having different frequencies. Thus, for
exanpl e, ArPIENEES el C'vﬁ“é to slide a sleeve, it may drop a first

downhol e [0#27]i er Thédownhdlé icBGieR565 Bddsighed o bémdh sfgh@ﬂb&h@}fanéﬁﬁ]tt@ﬂﬂre@él‘)@mt S

the trans tt -receiver 560 . to send a first signal to the
et oaA0L st 08 sSianatey S ppztor iy EREDR dppatol FarenBetETE e
sl eeve t rwe)lbgh;, tahe thep pbambi |ﬁt16whbk§ld§ authieCddwnhelee €drfielc 865 @smmmdm Erfueés SA he

operator may w to. re-opera |lNn Oor s t an, ar cKer
e amor dbaung ok s bhe" SBEwEL R4 At SrReted Ml el it 6 nd e e el o

a secgnd d‘armtwscwﬂ uMlhétblyma@;ﬁnhﬁ)ugheTé lbaresm:? bether mmgilgatﬁﬁ@ rhed B 1500 a
secon Sl to the el.ectrjcal clrcu

Socond T raBthe comm Bl e BO0 81T vsSiBRely STee oy Tag U BEEKET he
appropri e&60. hyly fahdnitt@treesiest 560 teONWENEnd [OWRE] bh wireRsPsRINGN Toelle pre-
enbodi nent, the co at i ons nodul e operates through radio-frequency

i dentifi o%wrawr@eé’c r"c?é§'rcubtr 4BFID. Figure 6 is a perspective view of a

comuni cg0128]s Wd@hr@ngrggler-td@faiﬁar %GFFfSmeﬁ@@wgmgq%m$ﬂgmms ih&sponse
conmmuni C thﬂS e (O)VAS) C nt s e CO 1 catlons
e 3 SBrae R o o oM RRO P R B P A G A SR ko Ere o AU 3P 610
defi nes aaxﬁﬁfpﬁa @?ﬁetd’p@fe%mlslf%?@rﬂtdle@slﬁabv& dSmfay@\r%ﬂlgrfﬁstgiwnheleb@yr@er% en
route to t surr.ac e as ahn | er
i} et or SRS S A S PeEh g T Lo s Mo AT i) Rt Tdo; SR
c21|0 grret ﬁr fiodt s@grbﬁﬁﬁth@lplﬁepfgﬁar?ﬁeﬁ eRgttidalSaicer 540 aun@ogﬁ lflmgrgguerﬁﬁnﬁhi%g :ﬂ@ns

e | nn nar e the co nIC tions e thre
connect s AUt TaaEos BEow e AACPTEN® Saia L PeBlrcas, STme-c g, el ui d
conmmuni caipeaanorl SaposH de- émtraﬂzeeﬁe Tsi@évd} agah dgraedarlanad@r packet hahbagerqiope
(such as ure 2 and Fi

erforate ee) n Fi ure 4B) .
Lo150; Thdh bR et haaR s Sheesiing s ot &4 SRR BB TR Gt or
shroud 6Zfdomptspthef &é@éﬂhlﬁel’f-l@b?lk@a?ed tbrﬁﬁda? njﬁo@hd Sdigres o nlgenp*eq)'ro@rbmmﬁme
t unctli on as a |

screenin terial d erin g@

orotoct s shod 5 Al 6 ot e (P T e e Totee e Packel Bt the
sleeve through the appropriate hydraulic or electrical command.
[0129] In one preferred embodiment, the communications module operates through

radio-frequency identification technology, or RFID. Figure 6 is a perspective view of a

-19 -



[0133] The outer shroud 620 defines an inner bore 615. The bore 615 of the
outer shroud 620 is substantially concentric to the bore 605 of the inner
mandr el 6X0.20128e1¥8s way, external alternate flow chann@lC3/usanilossool
accomodated. In the view of Figure 6A, two transport tubes 618 are
partially seen as the alternate fl ow channels. [0134] The comuni cati ons

modul e G%rrahmdmaﬁs anmnemoo Cat bendtetidi® ep@ddinhdnt! RBeteir Hf tahimtAications
ar r angenent &i %ure @e comuni cations line 630 runs along and within
t he bore r@‘i@ %F wploys BF IR AoBenesiso. Thus, the conmunications line 630 is

pl aced oybsigje |0fl'hé mggionmmmfatuaﬁsﬂdfoehllelfimbof glgL&eng\%ﬂﬁbQ% inhat nfafRerel 610.
comuni C i ons | ne t1 ona e | Spose I Nt er 0o the I nner
mandr el 618, NPg1AE7 oAl Gw%ﬁ?@aqqr%ﬁgglth%meig 3 '89|'H|‘P'§ EOH’ H¥I9 d%%ﬁﬁy as
comuni caﬁuscyaﬁomenetrﬁa’s@r@teﬁogur es 5A and 5B. In this respect t he

conmmuni ¢ e. 630 may hydrauli¢c fluid_such a er or a light
oil. In ﬂhﬁ& nsh_ Q%E@erﬂ}?é‘db‘i%%ﬁééﬁ'm q'%rﬂ%te'esﬁh%lé\”% 'aage I, Gory @Hl’qdc
cont ro: |t?@@nen|%,ly ﬁfalftﬂiﬂhé%r)er o}iahﬁetéﬁ@ﬂ’@lﬁ?@blb@fmﬂdflaesagla(écl’ébh badreaDasy oF
nore electrica |ve | ne er o | G capl e

et ancodant erechmill oihe Bre MRrEeE8t hhPeormaissdens ol Egadady
co?tr?! |doﬂﬁectéltb§[hbtt{ja%é pﬁfea@fh | cat Jlasm:ﬂbf sérhjee[drﬁ]éeﬁmﬂd lCIatth@fWay:é rum_e f&%mwery& an
actuatl n (0] ownnol e 00 el r eliver u r essure
o by delTOUTHtheReR e (e 1T RAGTS) GhiPse e R 5 e Po g otRe PR

fluid or gpes2apedentio Figite damalRigaret4®)l , the comuni cations nodul e 600

i ncl udes an ID.circuit. . chac (o hown sonewhat sche i call at
540, " The BRI ci FEG oMMl bl BT hER SUIST SRRMIEAY dbeLaHEn o
thr aul i GhRdos20i |§fpfé‘f§r?@lyﬁ‘§bridé;]édef€(ﬁhh Wi m@aeﬁtri@@in@gg?nammﬂeéhﬂgsmemaes

t he not or | thr the contro | ne under ressur.e,

Al Ler nat (9P, Fok Riscigh Sech DiipoeRaoiidy BE HEbhgREIes catiedn Hae: ficca
si gnal (idoednugHicgiond ﬁfodepéagmpl e, a fiber optic light signal) in response to
receivin act t|on SI 7] The . co du 6

i ncl udesg[g?&]ans ¢ ouper b ({/Q?J &Pelsh?% '%@8(%@%’ Oﬂ}‘?egore éﬁ-’ fot?‘e outer

transm t tepfoudeg20i m!%[lbstént%lﬂy Bbncentreno @he meldosuﬁtrreamhenenﬂaralrman natm§ wahown
illystrative antennae 660 is a c vvrap ed aro th|n

at 660. Th

The base GHasdl e Gria SR, JBn AR s 6r PearaBPIREr edn e e Qo ot

E‘Et erial tmeb%rambeesmm ;Qa"rtldﬂly%;éteh astre @l?emm@kﬂtcﬁamzm met Ftl l'ic C_OI I gge
ant en r el Ves na rovide t ou a ownnol e, ca er ,

md thonBeddle | T6S shmmfitns obhe st BoR e A mapearats i ot gin 2

[ 0538] | ][l illzerafiid Qr@fl%fﬁgnﬂeﬂhgﬂfe ﬁl tgurcer[T)ﬁ;urﬁdagglgk)wmwflméraﬂdr@rarﬁﬁﬁlthlr$thx’la

r adl o- re n ta .S dadesi

et prnETSE e ey dsedPead nIpl 15e CpfmuRRelosIR e el g

i nt egr at efe mnleﬁmahdifelﬂaio S} {0 Gﬁderﬂb@@m&ﬁa eonemtiiaatRn tife 6B@ nfdy dptignaly Beo

the receiyi n nt en designated tine, the operator may

t
drop an F?ﬁ @t%ﬁr@]'a%f’ﬁ?ed”? dn r@tﬁﬁe and then punp it or otherw se allow
it to drqp135]om trhecsmnfumen@tmmmoéae quRttfbnéagtr@%mewaiﬂemmmdﬁicguo@ Khe

novi ng i i 610 in the directian indi

e 195" S8 qi Hauras B AR mE, o188 Petmrstdie Sarmirarosb e B30 fay Emikirouia ons
modul e 6G@id duvera, watBeoRklighttalg |66F5atwmdténdeethe1 doprRgsiéations Nse 830 ¥etvbs aRfa

ant enna g]Gg ‘II.'he nt en 660 turn, will selnd wired or wirel ess

o gnal -t VRIS centiol diaea Amatets the EomuBERions 5e830 TRE Nask AN WalPBhs
m)(cjiu: e gagec(tmauyzlz‘:b.:m%md@Ir:eéshmayba?@«@coddm glggﬁef%eeigts&nc@ggemﬁmuamanm 600
noaul e | I NC e the raull Cc (0] | Qur e

T o AR e P cetn g oHS it 1Bk EPaiR st g0 e RS Lo L o
gauges, tc@ﬁ’pﬁﬁrﬁdambﬁs 0R3¢1686 codldyaidn FAudRg,sidriab aBUEHoks tdonbY ieliBert delio@ing
anal yzers sand dete tor

dovi ve. o i 1ol PESRIR 5 Dl BBiAeng an S S TRLITBP e 980 i n 1 esponge o
readi ngs [0838] byIrsuefer sergiivey flEY be@Ssignal to the downhole tool, the communications
module 600 includes an RFID circuit. Such a circuit is shown somewhat schematically at
640. The RFID circuit 640 may be designed to send a signal that actuates a hydraulic motor
in response to receiving an actuation signal. This causes the motor to pump fluid through

the control line 630 under pressure. Alternatively, the RFID circuit 640 may be designed to
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[ 0141] The conmuni cations nmodul e 600 will also have a battery (not shown).
The battery provides power for the RFID circuit. The battery may al so
provi de py@en12es2148e sensing equi prent and any hydraul i ®CHaISOL1I/0FDIN2] It is
al so noted that the flow of information could be reversed. In this respect,
I nformati on sensed by sensing equi pnent and sent to the RFID circuit 640
may be sewhdtdn éleetribit ﬁgﬁatarmnalu&ﬁg,, forRGtainPRN aCRIBILLPLIE aiRsibRal) erdspbhad &y
665. The tﬁg 665 i s tE 5 qp ack to the surface 101 and retrieved.

| nf or mat i"BFFYBZ 8N FEWAUNLSI8'r i ed by the tag 665 i s downl oaded and anal yzed.
[ 0143] I n [ges7]anoThe rcopimatiaiiend mddir 60@ ARG hti@bed acnseiittdriateives. umewh.g n a
connunlcatlons nndépe IS an acoustjc téﬁgﬁ@gnder n this_arran , t he

transmi t t8PRqdipest BRI MHEEES SR CRISATS aﬁ-ar°~§ iilstrative aa@pgef%
pr edet er rgt58d. JeeUistratiVe SAGETRY660SIERCCoAWrapSsd sloGRd of WikiAlthe bY¥R pipe 610

2012/082 8PCT/ US20 058991 441 Based upon the, downhol e toogls describ
above, Wt"?ﬂ%‘?}lgédﬁ%gﬂ Lﬁg% o aQﬁ”é‘b‘?&%'P%maéeragF% AR FSramE PbB'@é““n’é’y be
pr gv: ded d@@bmmdat“éhame) mgétam@ltaoun?y’helwl arft@rt]ﬁ&esmk&wl&fag@sggnah)@fbhmmd igiugﬁtal ons
ITDUEII’lval‘IOUSQ | ne or 0 etl ore e 0 for
ot | O BB Caho orth B S Bom OB S foie Do GO REITEORED biroit
condi ti orggo( met hod 800) (aII descri bed bel ow), or aII three. [0145]Figure 7
provi des t hod 700 f etin wel | IIbor as a | gwer
e dor AL OB B rF DR, dronBiten S RiotEe, & bS AN RS FYAS 88D Bet &t a
casleddholfﬁaqp@ﬁéy ORFID") 8. op%nRhmi l%gFBBStl‘é Qllémgfl&ﬂt%ﬁ%ém&a BRghalog tﬁ@@eTFL arit&ina

I NCl udes nnect I |0nsm)uetoat ol nt IS IS
soen at S50 Teralie e S0 STS ST AT A GO Sl Pt 3Ty o
_theI CgmmmnémﬁtSM$TY©@Hblﬁ§ tidﬁ?a@éwhg%n&ihﬂdgﬁo'rhe module will at :east

I NCl ude nat oW Cchannel s con ure 1 sl urr

e ar T Jobsna . & aRtioRaa s i ereratan feevealipb B8 i 15rtad 6BY e Rpyelodrs.

pr ocedur eand[thd4 plihpet sootheavivd hllovaltse dfey Rom theRUade Hdowatholel htfh@(tug 665 id i ne
[ red tQ reside entj within th |on t he

wel | bor & SPRE L BIRLFE R Toties Blsrbyinesaneiel 51 F R e Sialid 1 mad Dy 4w c.

downhol e Treotagv@eshiin ultheatwldab@tr&oudm&é&?dom@om e ca@unichliondl medul@sbode

running t'Ithere ?WQ\I&? é)é}) ﬂ%g%lseleasrs]e/ é[eﬂged by the RF antenna 660. The RF antenna
660, in turn, will send a wired or wireless signal to the pre-programmed RFID circuit 640.
[0140] The communications module 600 (or RFID module) may have other components.
For example, the module 600 may include the hydraulic motor 550 of Figure 5A. The
module 600 may also include devices for sensing conditions downhole such as pressure
gauges, temperature gauges, strain gauges, flow meters, in-line tracer analyzers, and sand
detectors. The RFID circuit 640 may actuate a downhole device such as a sliding sleeve or
a packer or a valve in response to readings made by such sensing devices.
[0141] The communications module 600 will also have a battery (not shown). The
battery provides power for the RFID circuit. The battery may also provide power to the
sensing equipment and any hydraulic motor.
[0142] It is also noted that the flow of information could be reversed. In this respect,
information sensed by sensing equipment and sent to the RFID circuit 640 may be sent to
the RF antenna 660, and then communicated to the RFID tag 665. The tag 665 is then
pumped back to the surface 101 and retrieved. Information received and carried by the tag
665 is downloaded and analyzed.
[0143] In yet another embodiment, the transmitter-receiver that is used in a
communications module is an acoustic transponder. In this arrangement, the transmitter-
receiver may receive acoustic signals and, upon detecting a predetermined acoustic

frequency, send an electrical signal.
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connected tubular joint into the wellbore. This is provided at Box 720. The
tubular joint nmay conprise a joint of a sand control device. The sand
control o®0i202/082348 have a sand screen and al ternate fl| @aTalsannaFs91
Alternatively, the tubular joint may be a packer that can be set within the
conpletion interval before a gravel packing operation begins. Such a packer

wi || al sqoigue aBta@émamm fheygvainarRNBbIS @@cmmtawv@vmvemémsﬁQCMﬁbleﬁhgt he
so i ncl udes

annul us belom/t 149] The netho 700 psitionin
t he conmitil ‘?R?Pu E*L‘?r éN%ﬁaretr]ﬂ@y P%B[ﬂ"éﬂe insTee- aTlhﬁ PeiRod: %‘B&HF' e ‘?Vé?n of
the wel | pieribebihicémhfinkatdhsaimddake B Qaridiite epibadinedntg faorcbm@retm@ya helBbre

open- hol e ortlo Qr a portion of a cased we a erforat
Ther eaf t dMetae 7% Ho/a aFiyeting&s dpwinls iR mh«?&oﬁmﬁ f?Op 'T‘?f?@”%% 'EB'T
region fooﬁa@lorlize(crmmsu 8010 (§IpdeBENbERHEIONS oMBfithkée. and t he surroundi ng

wel | bor e. wn at. Box al so_trav

Ure ort T aali e i e arpioss B el 0T @ SoMpelne Bl oThe fefibde g & 9"

partiall Mo@&mwﬁuhmgwmmtmtmt@w m&cﬁnplétr@ntudﬂea/aMﬁY bt lkehé&rangdseti ihors
i nterval |s(g{avel ked bel ow t he comruni cati ons nodu

[ 0150] Pr Ho8Y HW?”‘FWB PEEE is conpleted for the productlon of

hydr ocar ljom46]! ui dtRe m%drmmmdt IO dédI EdMIRELNGE lcufaRInRaBehEcMBGuIR kO duabdian
fluids fromthe conple vaI The produci vi ded at Box

750, 1n dRBt apRseep e Fhe Rommba e RSt E iy Hodh b R Moo

i nterval @thatorompeniciwne anﬂdsbesbfbéd%dﬂ@ |T|h@rnﬁbdu[@\ﬂlﬁjdt|Ié”ast@Iu@613ﬂdﬂnﬁ’®nt
the control |ine cont?lnsggn elegtrlcal i ne &B s | nstance,
r

hod
700 may fa% HRANNESHTIgwed dadergt @ ¢8 ‘éfrysfogH%rlt' @ma@ﬁéh%Per@Fw.ntca B

circuit m&umwgmwkhgg@baqkkmagbnkba@eto actuate the domnhole tool. This is
60. _The do t ool sleeve a

seen at X hol for, exa i.din

Vel Ve o0 i aciare MEUETHEHERGUCTUS bifer HETTIR D BmERURTS e
downhol e gnirdly &ithin the ofd@rvx/ﬁhelp@rmrdsﬂtﬁé web@8 S ikl caintryl 1@ donl ey @t aetatirg
that is pu se released into the well bore.

ed, dro t

Infornatﬁ@ﬁ%WEW?W q%SﬂW?Mﬁ EﬁMWH@Pg“%%? Ot to the transnitter-receiver,
or from t[gua]r ansneé tniethod 20@iWIEEIsbandllge Aewngohe cbafnl)imrﬁcfatuoh@ nida@lef arﬁcsthef
aspect the tran ter- rec iver P I amme, (0] | | ve a S| ron1
e ountoracaa Rbular i e e whipore LGPy 8t Bk 256 S fusfier | MMy
scﬁpa(r]I at ehdolﬁﬁzinéenaltjbmﬂoﬁa gasd corirol Bevigy. Ogh@@ﬁf&ﬂh C(ﬁitl@CUé\h@eﬁWlIImaV@!a §ardeSC&§i:Inuat e
t he ownhol e .t oo e ec t transmtter-r el Vv ce|ves
e or et T e chately AeetiBl s e g TainGL Ty b pHEeq i fal BS st
carrier. Wmmretrfehﬁfmpﬁemntmtet\/@ebefofe)a @BévleDﬁadkﬁ\gb@’eeétldhl tﬁgirys esuhan ggckewiniini n
t he mellb re duri ore ogerat ons mnthou# ﬁn el ectri | ine or
a wor ki nq"%"c P?‘Wga'tﬂg@%é']o‘f’h‘é‘aﬁ@ ! Bbgré‘r"%'d””% Pcﬂ?&\‘?@'” g1angalys helqw Fﬂ? a
packer i rpacher. producing portion of the wellbore. This is provided at Box
770. The S a.se elenent to ovide a seal of the apnu
et ween 8 and Bo e B G0 P Becemeouiing, R6i Rg T oD Ao S e os
t Ee i sol am?un@r pﬁntansmbq&‘rbmbm%memal of tﬁbeméamlﬁ(r) THis [y ii‘a@#} al|BoxsB30.beftey e
t he step 0 I n ecti.n ave r 0 X e C a lOﬂS
G e e St aenabS Shomg A polionTAe AT dreed YD B et
exanpl e, @rf@l(‘jeﬂ%rﬁurrﬁergaﬂ@ﬁtheaméﬂh@ullrﬁmj@lé lnjécttr@rﬁ)gll‘a&bl.m@rrg&mg@n adnglar a;grb_n
gauge a Sahn et ect or an I1.nh-11ne racer, ana n evl ce
I P dame B s R e el BFE e SRR G iBord nTih s SHown
i nst ancedattem 740t e gmlibl By o trmlsudmgljr ﬁh‘é)éldbﬁlg o@eragitamatwfmy clhdi;glgl to
sensi ng VI C I N t e electri I rcu 1S IS .. oVl dae 0X
155! TninoBe draidl el pofialy Butat ahe iharuRns FsoDte ol R WaY: e
to fj he cagimptiohs igertal |§g|faualt-®ckﬁ@bd@Wﬁlﬁ@b@ni&]Qﬂlbaﬂldmrrﬁ@ﬂgo mse to a sel Iect ed
r eadi ng vice. This is 0 t Box, 790A. ern
haterSedbatdy SPRmByoRY S8inets i< chfgRR s Te, o atulinpt Pl Srafy Eind
whi ch i n Ther Method e fushér ‘M:IU@éﬁ§ﬁ)d8tll@é;irodl!@ﬁtbrﬁlﬂﬂldélgrohhmer esleiRah inemeldings
to the d%hé)rlo uc?r%rsrt!ag{s pr-cl)-\nded at Boxh%/e‘rI In one aspec% tﬁe completion interval may be at

least one subsurface interval of an open-hole portion in the wellbore.

[0151] In one embodiment, the control line contains an electrical line. In this instance,

the method 700 may further comprise sending a command signal from the electrical circuit
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[ 0156] A nore detail ed progression of steps for Box 790B is as foll ows:
record a reading by the sensing device in the electrical circuit;

send a siwyoabiZasea¥st he el ectrical circuit to the transmPCTAS201806499Er
conveying the recorded readings; receive the signal with the
recorded readings fromthe electrical circuit at the transmtter-receiver;

Wi rel eSS|tMroUgﬁﬂl$éﬁelec'tr|¢@I lieC €@ detdareefhdi d@enhbleotdot. herhis” BNsgsint 4teBoX #6@1 VETe t O
t he downhol e carrler del i ver dovvnhole ?arrler to a surface for

data analdp¥ngole %ﬂqﬁﬁﬁﬁ FX43Pp P@ 09 §IEEYBFIPe 25F PACKSEpar at e met hod f or

act uat i nqoaszjownitpé endtil 70050 rstes @oﬁjmﬂoﬂwmlarmvﬁir@w €arferl, STh ddvmwloftz)ahar t
in a we ore,

showi ng steps for a thod_800 for actuatin V\g’_own | e t ool
in one erfl§ rrﬁ%ﬁfse”ﬁ*ﬂng/ %!”T%@?EO%&& ﬁ%‘é?“&‘%ea Ppe‘ﬁg % Snehisg releasifpni i on
l[ Btl §r8 }/?I .thd kz@nl@n%rapllﬁbtr?muohnﬁ@;ﬂ@h frof tﬁé%&ﬁnfiblg)baﬁibr(ﬂ@%Msmﬂtmrrbd:éhﬂatr or

n .one enbodi nen he I NCl U runpnl ng a co ni catl ons
modul e arftPm R HARYPEE-teGBlPale gﬁwﬂq}?{eocﬁrﬁg th?og g%FPﬁCg mgaé‘éﬂ“@ﬂ Box
810. The recavaing pigiraedesii r@céiﬁé’atéﬂgnlaﬂfr@ﬁfthh’ d@m&)ley\bérhertdnﬁj qprma@p@@del ons
nodul e des ri bed a @ove The, nodul e w at Iea i.ncl ude alaﬁégﬁﬂe flo

channel s 883 feg6Ve S@Ba'p%?’}ﬁft‘S%Oagﬁ?tﬁx}ré‘-‘l”%i'?ﬂ?'9” 60 B&‘?p%{ggra{TWée ?ﬁ'é’ﬁ?q'bns
nodul eI dubiartmjaaegh@wﬁiwdrmaréktdw (Fjlhomedw@nd-ré's@eﬁﬂ)dhé &ra\hbﬂnitte@«lrrlécfél\)éa\/r@c@ves f
contro e con ured to reside entirel Int open-hol e portion o
the wel | H'?)Pﬂna %Br‘i*ﬂ‘? Blecirirdlecireyh oRY S 5&‘% Eib?t !ﬁwﬁ%ﬂﬁ" s'i”g‘ﬂ Fr e
downhol e th@OhfométhinnlstMew‘aﬂlyb@k(ﬂmanb@d-&ﬂl}lwmeﬁw%htﬂﬁe &ing| w&lbbRc bpétations
posi tioni ng@y?e co nlc tlons nodul e and the tubular joint in the

open- hol & \ﬁellnle%raé"’or PEPEINSbl y, the tubular joint is part of
a sand cquwsql dené ﬁ%thho'ﬂhﬂ)osﬁwl o@twnbnpuhcldeys Sativg é]??&l@vmhmefﬂr(lbdlﬁ_rlr_ig@mon .
SCreen, ave at east e ternate oW channe e net ho
500 wi | 1 & sveliornhie rraded ffSer THE Tl fag 2 859/np Bsvai Ay g
region fQieﬁEdf tlh@talmlﬁﬁmjsttiwl_\{_ie’imﬁe@mj rd@htrdledBﬁvﬁ‘c%8§’6mth$f@r@UhcgﬁglIﬂdhfwlo@pe'lhjd”lm e
portlon (0] e we | S, .seen a 0X e san ontr evi ce
will al s¢"RRE g Iso@lan OBﬁé‘% ie«gr'ﬂtéf"é" trB@vpéﬁKa‘?ﬁr‘n%Pr PdaB'VlSS §%‘1 of

sl urry tanjsttingeagiav@aldriyah Byx7ypass the joint of the sand control device
during t ave acki n eration. [0160] After the co nl cations nodul e
Cnd e dsEhay CToE SRS ol Mo arhdoHE aog R ke r LIS a
1; i rSL ?Ommbﬁn@ﬁbéif&rwaﬂiﬁb Jtdhgrevglrk Bauge, alitdve meterps @éfhp’@dtuaé gﬁi@é 84ainThe
ownnol e carrier |

ntially an information t hat i u ped,
o hor viroat, Sisahd Bttty of he "nlif bre Sy e TPE s AdnaENRs T RL elRabT o
carrier efshinsurcdtioh sithf the gletl sir@ital In tibusstaridef @lemmkinod 700CuRhdTincTuddye
downhol e carrjer to thgqyt ransmtter-receiver bor e

take pl adECYAPP Ry RO Be55aFIAP; ¥ee i thieotlec H%%&'FBT'“ ﬁy‘%l'%@f(?‘”(@dl ﬁnln%”br a
wor ki ng stgoi ng extending fromthe surface [0161] The et hod 800 al so
] 0 R 19Tl U e SN % e LI Bl e B
first i nabrgtiatethedogmableitsolsedspbheand é]@elbét@ﬂ&éadm@by treceingidl deQickhehis
el ectri Cal'l IO\I;V%UIatt Box hI'Q% | Sﬁlltgpnla \%I&dth%t electrlce% circuit may send its signal to the
transmitter-receiver, which in turn transmits a wireless signal containing the recorded
readings to the downhole carrier. This is shown at Box 790B.
[0156] A more detailed progression of steps for Box 790B is as follows:
record a reading by the sensing device in the electrical circuit;
send a signal from the electrical circuit to the transmitter-receiver conveying the
recorded readings;
receive the signal with the recorded readings from the electrical circuit at the
transmitter-receiver;
wirelessly transmit the recorded readings from the transmitter-receiver to the
downhole carrier; and

deliver the downhole carrier to a surface for data analysis.
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[0162] The met hod 800 further includes sending a first comand signal from
the electrical circuit. This is done in response to the first instruction
signal , a0 20e/d82248t he pur pose of actuating a downhol e tromiuS20ihesg¥oMMaNnd
signal step is provided at Box 870. Actuating the downhol e tool may
conprise, for exanple, (i) noving a sliding sleeve to close off production
froma sqbestied Andephrddd metHodifor 4digatPgenddwnielePRbl ik @so drbvidedTdteind Fgure

sliding s]eeve to open u roducti o r selected jinterval within the
Spen. hor & B Tavbsharl s RESEHE bimanad BB fspeluins 8 geRafor toay s Belro: set
bef or e t heoré emboliment.eTid Wellkdbrg bgye has buswaer dnd dBaKing 3Gonipgtealitestrra v,

t he communi catj ons nodul e errBII oays RFI D technol ogy. I n such an enbodi nent,
the pre- proRelRRdde¥PEE PreTeEPly AN ReNth&SPANORFI D circuit. Further, the

downhol e [0#58]i er In SneadmB&dikehghd MathodBo0Sn@udestiufnih§ @OsRIBYNIdt@AgImodoi | e
the transmtter-receiver :Is an RF ant enneg L?gIGg%/_AI ternative
g‘h%’ bRl o

, Lhe
conmmuni ¢ &oAs CAMMGeS ByLNd cBirsthe W S IPpSeqi At aljﬁg’i rpé'Banc-Qle t he
downhol e geaiirigatieASTRTOJSRSMay ba e Heddrearfceamitheine \oogemeiicitions mbaele described
transmtter-receiver the CO&%KI?@? %n aCOHStI anﬁenn that recej ves
acoust i ¢ DPYFrall 8¢ MogHieHI abigariHuT Wiealiermale flow gaannels errigied tQ BRgat g gravel
elﬁgCéI ri cadtlursj ﬁﬁ@klpzﬁ? tghg%cgﬁmumb@ttgfnlamdulelmmgid@ ra\ﬁirll ragkihg ;{r_@d&!a}él.n ﬂ?e
enpodl nment, e, (0] utill ze secon 0 ole carrier. n ()
ot ance Mg RULTRIE0R Fortioh B D ais 3 (oSO B g AR IR 0B° BRI BT o
the wel | yptigs wElbctel ThercoMirelaieaontiey)s HB8ctudiing cRanatl Sigid e laedswaihbiettool
emts a secon freglguency signal. The second frequency signal is sensed at

the transtitt BE WL ver. In response to the second frequency signal, a
second i 1e159]ct i The sndhed 806 aBeNhcliideypdditoningaing Nachirelini¢RieAs WedduleDahdithe

electrical, ¢circuit., Then, in response to the second instructi.on signal, a
Socont CatbiSE! bring oper-baReoriB A iR elticte. Prsriaply o ey 180t Bl o
Fgﬁgf: e sIaﬁ@|conff¢1&i‘é@ic_@ﬂﬁ1hbihs@ﬁ@|coﬁtkﬂI@Ig\éigé ilslearR mtdfrmgtsjck@h%ahmwﬁws&g&?e
n nnection wth _the netho , 0t referred that e.tubul ar
Lo o I e efiats A reraats oThe Bietadcbi RAFhEh HEithe Uafivde Mitsios co.
gggs j i rgr:am:cshurqlhmo !’Bﬁwléngjlar! esidn doreneal b&ﬂv@@?lﬁl ethfﬂsaNdCd_i‘tﬁmn@HdevﬂEéear{th@Od
my t hen rt her ncl udae 1 cti a ave sl urr | (0] n annul a
ogi on f GHHBHNIRG REENNE e R AIE MelPor o i e B0k 00 TR S G Bbr .
Duhr [ nght hﬁvic@jvﬁ?:bis@mapé atraSst ore a]téﬁ}a}t@ﬂowl;(]:héﬂﬂﬁall @ ancswl }h@l glé\{;ey stuf@\t@laﬁlelast
t roug t he, at east.  onpe .a er nat e channe 0O a w e rave sturry
o Oadl, iy s o bt B e SR £ Aaice Qe hS GEUELBAck G oy, 1t ho
Fgmél ]et ihqo$60]nt eAﬁgd th'e[@o@nﬁm&ifafimr:neahl@ah@(vjhdthsulaojmra]wgie:@dsjit@nsd,rtﬁ@ltﬂe@nod
167] The. present discl osure fjna rovi.des, a 0 or .noni {or.i
omai L o RS G, A EHSIE. S Trot B SRS Ra vl b e e o PR Al cBoy
conpl et i cgaol nTies yaathJﬁe;a&wmél %%éaéﬂﬁailwbﬁﬁréf@imét@nﬂégftﬁ!étgi@m_nﬁiédpﬂfﬁﬁfph@ 6
portlon. nitori t S a ur.il n rocarpgon pro Cthﬂ.OpEKatl ns
D er On taeutsd e e BB s We gl gt Ba Yonp hes B st Pas o ot
pr ﬂ/ibdes fﬁbqﬁg@(w_ §ibﬁz§|’|[ $h@Miﬁ@rrﬁ%@ﬁflém frﬁmmt&ﬁdgmﬁegoofc_@frie:mgith@rtiamgmitter-
we ore conditions n e e odl ne . e t ho I ncl.udes, runni n
bommuni cAerar Wil welhors” TR TtY Bie Plase duing BRIROTE GPB AN WEIGEEET of i s
i's seen ain BReotriOft ?r-amo,&m@mt. ml-g@%érwmgf!mﬂme%dmi@ye_bel : n ac?:or danpe }NI th the
communi C | S ul e esc e alove. e nodadul e W\ at east 1 ncl ude
DT erne e abI6Ts, nbe B loaCRPY el S tidess Rnng S st Tl Fianel By eal 1 y
bypass t heaneaitemnédiler. 0MaisM®EHbwn dtiBbXIg5@ OF AéPbnse to the first frequency signal, a
first instruction signal is sent from the transmitter-receiver to the electrical circuit. This is
indicated at Box 860.
[0162] The method 800 further includes sending a first command signal from the
electrical circuit. This is done in response to the first instruction signal, and is for the
purpose of actuating a downhole tool. The command signal step is provided at Box 870.
Actuating the downhole tool may comprise, for example, (i) moving a sliding sleeve to close
off production from a selected interval within the open-hole portion, (i) moving a sliding

sleeve to open up production from a selected interval within the open-hole portion, (iii) or
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packi ng procedure. The nodule will also have a control line configured to
reside entirely within the open-hole portion (or other conpletion interval)
of the wewbhkor2s2iiRe control |ine conveys an actuati ng eommseadi1osgypnl to a
downhol e tool within the wellbore. Further, the nodule will have an inner
mandrel defining a bore through which production fluids may flow. [0169]

| N suppordetthly 4 pEck@RNThO bhtker eprlettlaf(Qet bdTereCtBsTHEY Sfahjeoting ATgevEEs|Ury |n
al so haveBaqs;\eQnsi ng devi ce. The sensing device may sense for tenperature,
pressure,"¥ W rate, or other fluid or formation conditions. The sensing

_(il_ﬁvi CF i S[oime]FI eptdierably, &@nmmhagbétma%édmaeﬁfpﬁgéavmrﬁdeawﬁqui. qgls@:hrahui t.
e electrical circulit nmay recor readj ngs. t ake the sensin VI C€E

[ 0170] ThEMRAMBEN G P&F© gﬁ{Efl"GG@?CBt‘}éi ?'E%Hﬁi'%@“ @ﬁ@/ et iuﬁtg?ri’ g}%?%%lee
and the tdabidrad an RFID tdgrthatheniey DEHd-NEGURAEY bigRalolvhild e WahbmRice recENVieBisi &

provi ded Box 910. Preferably, the tubular joint is part of a sand
cont r ol vPYENNSFhe sand control device will have a filtering screen, and

wi Il al sqoieuie anitéreaslelQiee ebrh@UNidht Nk rAYdIhampRYys atbestioRédhadi0dP.0 IMklidh
then further include Q%ﬁfln% g@gravel pack along a sybstantlal P?rtl of
the prodd MFFGEL ilghH GWVPR MPHSPEIPTIgEE &Ny @cQyRGnTeiueBek 915" '01 71 The
met hod 9QRingmateriréudived efenpéodtiitis® @n Rt anishmafth ati rdseilds0aBdubR: ¥1IghdIH QDR
This is seen at Biox 920. The net hod 900, al so i ncl &Jdes ﬁen i ng a downhol e
condi ti orf"® FRWENPIE GRsTEEyany BsSreDse Sehds 8B RlgGra Siaah ﬁx‘? "RePreURALIMY
devi ce dwlédigcaptiaglitct i on operati ons. Sensing takes place using a sensing
device t i.s ipn electrical co ni.cati with an electrical circuit.
01791 TndBHealnoaToBts FiPpHgien 1he dieo By MU aoons GhRphEe caris iy
devij_ce t ahik hi@sl@h@é‘;; fhieCﬁieHQidr Ieolti tincldd¥ss rdiSaghicP\di Sesbnat d&omnol3Qarrfer GRot kier e,
readi ngs are sen romth ctri rcult to,a transmtter-receiver,
Thie 19 grBaRas Thisy oy ApE ) B She Tt RO R0GAHE! 84 PEFOCS
enpl oyed.frebesey sihealnEThOde A fedrienéynsighgieis deabedst i RatkNN&Okecio&! I iner
into the well bore. This is denonstrated at BOé.940..The.downhole ?arrier i's
pref er ablrﬁs%‘}ﬁ‘sﬁeﬁPdh?aﬁeCPH‘itfre@HP‘ﬂ%)’ §i9ngle Ao PERADAAINBEUANIEN rHHR! d5 SPNE TgRate | n
t hi s i nstirmemitter-feceplc®-tp rtiog efotemdl elr@at r Thél, ifirespbrsei td A8 J8tbbhy Gistrattidn,
and the transnmtter-receive

is an RF ant epna 0174] Di.f ferent neans be
IR g R 357 i o i A T A e R B T et e e e
(r]I el eﬁs?ad tf)dSIOﬂhbé@g@dJﬁidr@C@tepé ﬁretd%ier? c'gmaﬁiaélszm E}ds)h&Q(Dpe_raL or may punp tlhe
ownnol e | er own I nto . we or 1t m SI vitatli ona ,
ARt 1 1 Rl o A e e T P B R S et e
dovmholbeltﬁahid irr:ﬁér ibAdreBis 0P bBE b@ndi aorttﬁ%q@p@ml - Tigrs imavill aikd hake tahl@a_g\tedrilebgr e
at or e W the _ co ni ca ons . S atter, rrangenent nma | NCl ude
Phe s oAt A0 ArEnIal Jredne BAd Bal manien THEsr adii NRETR sciate Sift og
a tag franot be Swufarcegiont Pribe beekédinlita shhé doagorklité Nhdattel E6frounding

f r equenc ignal ., sensing the first frequency. signal at the
(ransmi  HRIDPEe DYEIE T deptPn MOpRHRs @ RON ol h g 1 Rk SETY dEVels diigup ghe at
signal , rneistantnrgeinat: TWolgnel Radllbwetheigidvel siney We bhkiamebypaéd®the joint of the

2012/ 082248PCT/ US2011/ 058991 . [ 0175] I n either instance, the downhole carrier
e L AR oiTRC ATty Rl BPY oo eraP s RO f @Vl et PEr ey

W t h t he doramgiigdtibes miodalei ver al ong the inner mandrel. The readings are

t hen sent t he_downhol e .carrier, Thus, . the nethod. 900 further jncludes
Lhe st op B1671; anthf Prasagt eREoFUEalle Pravised i B h M cnd s 16 3 ne
downhol e wdibbieer . ThENW@lIbGre pagain ded atloBex eddSdefihirg br asfpietidn ngesbep Tfe Box

945 is done w relessly., [01?6 It is desjrable to qata'n.the rea?ing at the
surf ace f@mpg{lgpylgfeéye}fgg YE e{%@( &n gp%hole portion. om%ormg takes place aurlng
hydrocarbon production operations after a gravel packing operation has been conducted.
[0168] Figure 9 provides a flow chart showing steps for a method 900 for monitoring
wellbore conditions. In one embodiment, the method 900 includes running a
communications module and a connected tubular joint into the wellbore. This is seen at Box
905. The communications module may be in accordance with the communications module
described above. The module will at least include alternate flow channels configured to

permit the gravel slurry to partially bypass the communications module during a gravel
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electric or fiber optic line extended fromthe gravel pack to the surface,
t he downhol e carrier nust be retrieved. Therefore, the nmethod 900 incl udes
t he step wb 20et082E8i ng t he downhol e carrier fromthe welPCibarseo11/Db8981 i s

i ndi cated at Box 950. Then, the nethod 900 includes downl oadi ng the
recorded readings for analysis. This is shown at Box 955. [0177]Wiile it

W |1 be 3apierihgHrodddaie.t Mee lmibd@ru Wingls108@d B cdRG6Ir |iriée@brﬁg@remblre§aé eutityed
to achieve th beneflﬁs and e}Eta es set fort

appr eci at"¥" Mgt ORI GHPT §7sOtaF eCURRIGH: N5 e! rst%bt%(‘.1‘1‘3f”i"?;r8t |1lc5}‘? C‘\?HPt & on

and changgnwyishgribctdeay ddnigadd sighdlhe asqdwrihole faer @itlin thapemeoesl Faith@dehe or
corrpletigg(?%wg{llbore are pro to sea re sel ected

vi ded . so a ff on
subsurfa thhave a”mqrﬁfiﬂnévi&e%%ﬁ PE?&PTO&HE "‘E’ﬁ‘tﬁw@&i@'o%l Wigs grayvicded.
The i nverpi6g]s per glhpipo&rbf(lﬁérrﬁérﬂtbrnﬁg) nE@idd 900, ahé @omIntation n@ﬁul@ﬂmltaﬂ)s"o a
downhol e condi ti on rel e M5 What is cl

comuni cdAVBAsSRBHAIEV Py srg‘é\ﬁﬁ%”%d%‘ﬁ‘é? REY 8%@%“%%@“&?@6% PEﬁSPWﬁ oW &'Gal

of a wel |hetesr GRIR fordidigh cammmerrh@wédéuat; dewce is in eaéctrlc@a@dmmnmc@tldnemmat e
fl ow channel al ong the | nner man rovide a rout for ar avel H}rry
d o

o part 1 & PIPSRYPHES St G R o ADF GHRSTHBh TeM Ge o geaveR® (eR

oper at i omeagidgaaabée gravel packing bel ow the comruni cati ons nodul e;

a transm -recei ver f grecelwn a signpal, andéﬂi res eto
Che. receiDb@ls! ghie mesaschpad elrosEiieh BShifoinclBeinmaintrphs od g He
elhect ri calib@ar it mpfr@gF)wme.dgt@br(m) dfetﬁél\N@lb@rélj oTYas |§rm‘owd<§tj ra¢$$m<nseot 0

t he recel é l.ve uatin nd si

contro - INRErA R BRG] oML CLACPPERS AL Iro: HETeC B TS IpYiEs Ml

of the \Aﬂtak/b@rmtenh@@c@@ﬁtércd whuat@) RAVRVAL) 64 ohb%ltambteamovmghmmmﬂe friegrad
provi ded e ele t I cal cjrcui I n the C I on

odul o Stotl Rt NE dshilECDaEBo 2 (B HECK AIFHD o SUSATPhEREN 8 tene
communi chrbmgrmm»dreofmﬁe @webore. L Thishestiwh dtiBxan 5! east one aI ternate flow
channel S | ea tr ort tube or |tud|

annul us. 185 Teo RIS 207 GRe THOUUEPGRUETa Moo RHe LI Tae o AR Pon

i nterval TWl&%@@ﬂbSB@ﬂQD@GMh@ﬁieﬁwddmlm mtluaé@smldgmd@mnhote c&hjﬂuon This
conmuni cati ons dEg)ﬁ( %Iz m 3,. wher i cations nmodul e
Furthor _ dbriTsaL HHt 8% er TSROt T RPePERe SenSnal EbEet T0 Ao A

i nner manghefdtions.nSensih§takebpted Wga behdity tdecd thawisoh eidattiods cdh@uication
through; vf'/aiﬁ]dan electrical circuit.

[0172] The method 900 further includes sending readings from the sensing device to the
electrical circuit. This is provided at Box 930. From there, readings are sent from the
electrical circuit to a transmitter-receiver. This is given at Box 935.

[0173] In the method 900, a downhole carrier is employed. Thus, the method 900 also
includes releasing a downhole carrier into the wellbore. This is demonstrated at Box 940.
The downhole carrier is preferably an RFID tag that emits or receives a radio-frequency
signal. In this instance, the pre-programmed electrical circuit is an RFID circuit, and the
transmitter-receiver is an RF antenna.

[0174] Different means may be employed for releasing the downhole carrier. The
downhole carrier may be released from the surface. In this instance, the operator may pump
the downhole carrier down into the wellbore, or it may sink gravitationally. Alternatively,
releasing the downhole carrier comprises releasing the downhole carrier from a receptacle in
the open-hole portion of the wellbore at or below the communications module. This latter
arrangement may include the use of a separate information tag. Thus, the method may
include pumping a tag from the surface into the wellbore, the tag emitting a first frequency
signal, sensing the first frequency signal at the transmitter-receiver, and in response to

sensing the first frequency signal, releasing the downhole carrier into the wellbore.
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the at | east one transport tube resides (i) in a bore of the outer shroud
between the inner mandrel and the outer shroud, or (ii) outside of the

out er shrwoado12/d82248he communi cati ons nodul e of cl ai m 3, pamarsedin/ossver t ubul ar
joint conprises a joint of a sand control device. WO

2012/ 082248PCT/ US2011/ 058991 6. The communi cati ons nodul e of claim1,

wher ei n: [0175]  IheitidranstEhdd, ehe rRM@hYIRI cdrierPpasses aBlodgeRk tithel i hardelebve a
mﬁreless(ﬁi nal emitted froma domnh?{ﬁ carrie%ﬁandh gih% iB response to
the receiVEAWERHPAIS Blondose Rapr Wi Retraneritise reiairhrIang thadnner dadidal
circuit tTheaehdiageare HemrbAl 1© the@dbwnhole cdifier.C TRUB) Mhe AletrRISOTOHhE ipfluddsai m
1, mhereiH%%he communi cat i ons dul e fg&;her conprises a sensing device.

8. The cdifnfifPcet T8 HRY N BAINGP 1AM 1o Fprsmiigy:receiver to tf‘?lé’%’@ﬁ%'?ﬁ@”&?évi ce

conpr i sesTHs BIPPGAIHEt BINPA5. ThE ltr@WsiRIrRS steolt BIRIBI5AE dbRe GabIgSsly.a sand
det ect or tra I ne tracer analgzer or conpl natl ons

, i.n gau an in-| . ,
t her eof ; [Q?%Pit helté%& 'r%E"e&e@PLa@ the readingssethe suifacedRnenalysit | SIRCHNEFE tSHY
e: ecE ri caéllecmiid QMther opfs IinH'@(téIerégH{Hnﬁlﬁiei gravel IﬂS@decﬁtQ@fspﬁé@i, lﬂ}[@dciwmwl@&drriél’lﬂe
electrical CrLrcult |1 ogra 0 sen a Cco n Sl al . 1Q e contr
e 1o ahydl bkt bPETdaone meheC Al filPEE Brain Y Broant e By Ry
s;ansit ng dewviererom tma wamr@.omm;mdiscaaicgm athgd g5mf fTﬁbﬁ,i t{ﬁiﬁ&nemb@mbngcmm
electrical cCiLrcul recel ves al recorgs .re 1 Ng ro ensi ng evi ce,;
The bl coravlaacia g ol e aip o fear b o & oot Bog S5he
transm t ten771ec einie ittwin\beYdgpardrinéhat @I@fn?@ﬂidngwélgﬁjbs@lb@d are (\:/Ivell chl@lated
transmtter-recelrver 1S_pro a to | recelve fhe recorde reaql S
1o the 161 I R L AR agss o1 PHE RVE. & vl e PeEraEd ek Bded
readi ngs,inWntiehL R suscebTtd mbbificatRAOVARMoR ndidighgd WithodaspbiAng floai tHeer .
é%ec???c%%%ﬁ%ggﬁ ! |?Tg)sl'%\f$%%|%|f§%08; If%{ﬁ%len,rglgtingvgqsvreﬁtl)onré atrg %r vridee_dpsroogg ?Orrrsrgg off
one or more selected subsurface intervals. An improved communications module is also
provided. The inventions permit an operator to control a downhole tool or monitor a

downhole condition wirelessly.
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t he downhole carrier is an RFID tag that emts a radi o-frequency signal;
and the transmtter-receiver is an RF antenna. 12. The conmuni cati ons
nodul e ofwol2aizms®4swher ei n: the downhol e carrier conpri $E3/USR01AO68991 i C
frequency generator; and the transmitter-receiver conprises an
acoustic antenna that receives acoustic signals fromthe downhol e carrier,
and in response sends the instructioncgagngl to the preprogramed

el ectri calhstig edintedie: act uate the downhole tool. WO

2012/ 082248PCT/ U82011/ 058991 13. The communi cati ons nodul e of claim®6,

wherein: the control con draulic. fluid; and .. .th

Cormuni cat i onds AR Bcp T EEPo g6 i FeB ol SR iehp oot GomelHien N '3
provi de pueipste; eormpridile hydraulic fluid to actuate the downhole tool in
response to the conmand signal fromthe pre-programmed electrical circuit.
14. The commurdBP§ SR %eldul e of claim6, wherein: the control Iine

contai ns an elzdéastwak difeneite do@ channel albmetre! @Bagr imaadreC ta providel $ route for

pr ogr amred teﬁ end an _electrical ormand ?Sﬁl%%nal thg‘ﬂ gh the electric Ilne

Do act uat@a¥eh bR dradtaopyPass she T BURERING D PEYIE Sl & 9PVel BF

wher ei n tdmerammhdleaable@kavebmkir@e@kﬂw tlel dbnimquridtienemodulpacker, a val ve, or
conbi nati ons t her eof ]%Egﬁmmnl cations, np

: | 8 ul.e. of claim 3,[ wher.ei n
the tubular jdl RE"CAHET re&%‘¥er Sgeil A BR" pREKEN MaiPSBO RSV 484 s t
one al t ergigiiat sbheing alvapaate InstilYCtlov‘I\SigﬁélhOd for conpleting a wellbore, the
v o e " BB BN S8l T SETRGERS S0P BER, B

t he commuetaiedd sigisal, rﬂwvérfan(amammglca@mand signal;ahd| east one aI ternate flow
channel confi gured tor%ermx a fave

t tially b th
ommuni cat1 ond ONIIR, peifguibeD I Vioe) sblieN arBebay Fun gl fervar St the

wellbore, the control line conveying the actuating command signal provided by the electrical
circuit;
wherein the communications module is configured to connect to a tubular joint in a

wellbore.

2. The communications module of claim 1, wherein the at least one alternate flow

channel comprises at least one transport tube or longitudinal bypass annulus.

3. The communications module of claim 1, wherein the completion interval represents

an open-hole portion of the wellbore.

4. The communications module of claim 3, wherein:

the communications module further comprises an outer shroud circumferentially
disposed about the inner mandrel, the outer shroud permitting the flow of fluids there
through; and

the at least one transport tube resides (i) in a bore of the outer shroud between the

inner mandrel and the outer shroud, or (ii) outside of the outer shroud.

5. The communications module of claim 3, wherein the tubular joint comprises a joint of

a sand control device.
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a control line configured to reside entirely within the wellbore for
conveyi ng an actuating command signal to a downhol e tool; runni ng
t he conmmiOcatmsestisnodul e and t he connected tubul ar | oi RCTIUSR@ 11058991
wel | bore; positioning the communi cations nodul e and the tubular joint in
t he wel | bore; and injecting a gravel slurry into an annul ar region
formed beg. weermHehwniMIRHNoAShi0A0R oTeRith @, wRétetrhe surroundi ng wel | bore,

whi | e provi di that a portjon of the rave slurry travel s throu hthe at
least one. al t dRedPaSTISRISoRNERE PP RPRBINhED §i SRrEivess dWielpst gar Fmifady
bypass t Fent amabrhedé | cangern@dil (@) andedponyd d@ B¢ avedivaiasighalg seal awvstpsrate

conmuni cati ons nodul e. 2012/ 082248PCT/ US201 58991 18. The net hod of
cl ai m 17, NShicHR 93 do Hl?vr%%.ﬁﬁ @iP'(%éo rEYaie ]’W ©Oebnpri ses: an inner

mandrel ; and an outer shroud circunferentially di sposed about the
i nner nandrel t he outer shroud permtting the flow of flujds t

t hrough. 9. THE quarﬂwac%pnﬁrﬁmdﬁfelefﬁ'armer gYﬁ?r%'%@%?ﬂ%‘ﬂH”'E%ﬁnéﬂéo%ﬁHﬁBer
further cRMYEESS semsid dd\eds.tter-receiver for (i) receiving a signal, and
(ii) in response to the received signal, sending a separate instruction

signal; and an electrical circuit programred to (i) receive a signal

and, in respomER domrhlfcdtiens moadiessf gRah 7, WRédeler an act uati ng command
signal . 20. Tr}e met hod of claim 19, wherein: nB{eti on interval

defines one or ?rﬁ%s'%ﬂ%ceoromertssﬁésttre%ﬁua%ga%q’? 8IoN- ’H‘a'ieé JEMPEEHUE9aUAR:
wel | bor e;3 ¢l d@@édt&og etrhif ge0g®|etiedné abcdrianblze @dzg&ﬁbmonambreof and the

met hod further rls rooduci roductio fluids fr | east one
Cuboor face. | il sarong dni g Sparedsremunicelonvth Teme i Hend ™t or °a
period of time. 21. The met hod of claim 18, wherein: t he tubul ar
joint conpris oi nt. of a san contro evi.ce al so hgving at |east one
Pt er nat &1 | ouertaiiicaiond b SRingl Werein sheeParE oo Braredemns
base pi paoGkna asesmimendkigabl @emé @8htrol Ilne to actuate a downhole tool in response to a

selected reading by the sensing device.

10. The communications module of claim 8, wherein:

the electrical circuit receives and records readings from the sensing device;

the electrical circuit is programmed to send a signal to the transmitter-receiver
conveying the recorded readings; and

the transmitter-receiver is programmed to (i) receive the recorded readings from the
electrical circuit and, (ii) in response to the received recorded readings, wirelessly transmit

the recorded readings to a downhole carrier.

11. The communications module of claim 6, wherein:
the pre-programmed electrical circuit is an RFID circuit;
the downhole carrier is an RFID tag that emits a radio-frequency signal; and

the transmitter-receiver is an RF antenna.

12. The communications module of claim 6, wherein:

the downhole carrier comprises an acoustic frequency generator; and

the transmitter-receiver comprises an acoustic antenna that receives acoustic signals
from the downhole carrier, and in response sends the instruction signal to the pre-

programmed electrical circuit to actuate the downhole tool.
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and injecting a gravel slurry further conprises injecting the slurry
into an annul ar region fornmed between the sand control device and the
surroundiwg 2eedskmase, while providing that a portion of PCnASge1a®sd99s! urry
travel s through the at |east one alternate flow channel to allow the gravel
slurry to at least partially bypass the joint of the sand control device.

22. The met hOdI'Héfcoﬁ{rﬁQmal@ns Mwu@idﬂda.m 6, wherklhe transmtter-receiver is
programed to é eo[crﬁl ve a W rg] gss s nal from a downhol e carrier and,
B Cpryr y

(ii) in respor e PS8 atlpfé' &a%d a separate instruction signal

to the el ectrite@lcaphrh@nicdtioh® rasamgtfanhélecdawﬂm@l e IﬁﬁﬁéuI|02r31oto'Fh@orﬂf§tlﬂé@dthf
claim 22, wherein: the con e contains an electric and

t he net hdiPY'¢f PHESUSo mesg)éé)r@\é'f?d g g 2cHAiRdRe Soynrap! eftPg]rﬁ”t F?ép;%”%for el

circuit tdortmgly digieal &bmqhé beAprobtantnédelactrivallcgcline downhole tool. WO
2012/ 082248PCT/ US2011/ 058991 24. The method of claim 19, wherein the

comuni cations modul e further conprises a sensing device. 25. The nethod
of cl ai m124, Vm%rd'dnﬂhunlcatlons nlodeleF BRI G, WRYee conprises a pressure gauge,

a flow neter u a sand detector, a strain gauge, an
in-1ine tracertﬁ% HB’E he C‘Hﬁa'g ﬂ%?“?&i”icﬁ Eet#¥ eof ; and the sensing device is
in electrical tﬁ@m@dt’rﬂcéladlrlcgllﬂ|sV}z§rbg|j‘raHﬂrﬁadetb%©hdﬂ laﬁ@"e&idé%brhmand?ﬁlgna' heroogh fed of
cl ai m 25, further conpris ﬁCOI’dI ng a reading by the sensing device in
the el ect§¢dH! li5 0@ Uatea{tu‘ﬁ downhole talndi ng a signal fromthe el ectrical
circuit to the control line to actuate the downhole tool in response to a

sel ected freading by LISGSEIR M8 Saim 77 undlh SLTIMIASES LONSoammgiLe o

sliding sleeve, a packer, a valve, or combinations thereof.

16. The communications module of claim 3, wherein the tubular joint comprises a zonal

isolation packer also having at least one alternate flow channel.

17. A method for completing a wellbore, the wellbore having a lower end defining a
completion interval, and the method comprising:
connecting a communications module to a tubular joint, the communications module
comprising:
at least one alternate flow channel configured to permit a gravel slurry
to partially bypass the communications module during a gravel packing
procedure, and
a control line configured to reside entirely within the wellbore for
conveying an actuating command signal to a downhole tool;
running the communications module and the connected tubular joint into the
wellbore;
positioning the communications module and the tubular joint in the wellbore; and
injecting a gravel slurry into an annular region formed between the communications
module and the surrounding wellbore, while providing that a portion of the gravel slurry
travels through the at least one alternate flow channel to allow the gravel slurry to partially
bypass the communications module and provide gravel packing below the communications

module.
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the control line contains a hydraulic fluid; the comrunications nodul e
further conprises a hydraulic notor; and sending a signal fromthe
el ectri cavoeonronge48t o the control |ine conprises sendi ngCa/tsegnabsdbr om t he
el ectrical circuit to the hydraulic notor to provide pressure to the
hydraulic fluid, thereby actuating the dowhole tool in response to the
command siggnal THersthbief GhiRT1 7, ivgteil tHeCdtmmunidtiond R durtihagrebmptisesn 27,
further conprising: recording a reading by the sensing device in the

el ectrical cir%ﬁﬂ‘?rma”me“a@gnding a signal fromthe electrical circuit to
the transm tt efrgeeihvéud rRaMEtENEhIll RIBpbesDasiR tHeeiafémMasndrel, the outdr&hedud Ng
the signal with %hg re?ﬁngeq]reﬁgin s fromthe electrical circuit at the
transm t tREFMINGENG dpw of Tluids thepg sly transnmitting the recorded readi ngs
fromthe transmtter-receiver to the downhole carrier; and delivering the

downhol e carrier to a surface for data analysis. 29. The nethod of claim
17, where¥h th ed”B%Hﬂ%ch'f“Hbﬁd@}‘?ﬁ?"i‘ CO&’"EH“?'%ﬁtWaSQOQH\?BUB*PG%OB‘QE%%, or a
val ve. WO 2012{r@82248RGCTEIUS20OL 1i) 052BEHg a Iynah aret (prh fegporaet tdathe Ngcetved
downhol e tool in ,a well bor %Qﬁﬁﬁejlbore having a | ower end defining a

e,
conpl et i G¥N3hSEPYIAY @ SgRprafe,Bs §'988hAP si ng: running a
comruni cat i onsanmeririgalatitbud FregRethed td Ubueasivé & BignaNhmd,tiReregpdideote thet he

conmmruni cat i gns, nod Ide .conpri si n.ﬂ: a Pnr e-prog{ amred el ectrical circuit, a
transmi t t'8FE'YeLRIRAL deliver dn actugling egumagd SIPL er nat e 1 ow channel confi gur ed

to allow a gravel slurry to partially bypass the communi cati ons nodul e
during a grav packi n rocedure and permt gravel packing bel ow the
conmmuni ca%%r ongr}?da‘ﬁtFB‘,j gﬁﬁﬂ'm 9, wherein:

the completion interval defines one or more zones of interest along an open-hole
portion of the wellbore;

the wellbore is completed for fluid production; and

the method further comprises producing production fluids from at least one

subsurface interval along the open-hole portion of the wellbore for a period of time.

21. The method of claim 18, wherein:

the tubular joint comprises a joint of a sand control device also having at least one
alternate flow channel;

the inner mandrel is dimensioned to connect to a base pipe of a sand control device;
and

injecting a gravel slurry further comprises injecting the slurry into an annular region
formed between the sand control device and the surrounding wellbore, while providing that a
portion of the gravel slurry travels through the at least one alternate flow channel to allow the

gravel slurry to at least partially bypass the joint of the sand control device.

22. The method of claim 19, wherein:
the transmitter-receiver is programmed to (i) receive a wireless signal from a
downhole carrier and, (ii) in response to the received signal, send a separate instruction

signal to the electrical circuit to actuate the downhole tool.

23. The method of claim 22, wherein:
the control line contains an electrical line; and
the method further comprises sending a command signal from the electrical circuit

through the electrical line to actuate the downhole tool.
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a control line configured to reside entirely within the wellbore for
conveyi ng an actuating signal to a downhol e tool; positioning the

comuni cawpanr/osed8l e and the tubular joint in the well POTAIS2011/058991
releasing a first downhole carrier into the wellbore, the downhole carrier
emtting a first frequency signal; wrelessly sensing the first frequency

signal at the transmtter-recei ver in response to the first
frequency, SI g n g,a fj nst uction signal fromt

transn 24 e DR ] b athera e o iceap mootle titfer, cumpises & o
the firstsehsingidegité.on signal, sending a first command signal fromthe

electrical circuit to actuate a downhole tool. 31. The nmethod of claim 30,
wherein the comuni cati ons nodul e further conprises: an inner mandrel; and

an out er Zhr ourtheGhéteuirbetigint 2alMherglih:sposed about the inner mandrel, the
outer shroud permtting the flow of fluids there throu 32. The net hod
of claim30, WRRFEITHNI 8‘?1écep?%“$}$8§ﬁaﬁ?ﬁ%‘r%9%‘&er Adlow @F‘%&lﬂ fempsraiwergeuge;

circuit; &d&mddestis & stainlgagle,ish |ﬁ4nnaﬁb&rtaaglytzérabr &ii‘htilﬁatii)né areoff aepuency
signal; and the transnltter-recelver i S an ant gﬁﬁ . The met hod of

clai m 30, wherB§ §eNgiEd %ﬂﬁHﬁB]%e@ﬂ?¥08W"E@HBP@EW§h %3U§¥F%“Wrequency
gener at or ; and the transmitter-receiver conprises an acoustic
antenna t cei v agqu.st&i signals fromthe downhole carrier, and in
response ends el 8@9 TRl “%i [ CPPPEHI pr e- progr anmed el ectri cal

circuit. WO 20da48§22484Rd biBe0shsPg@R0ite inbthe eldtiridaktiiad; &fd cl ai m 30,
wher ei n: , , : o .
sending a signal from the electrical circuit to the control line to actuate the downhole

tool in response to a selected reading by the sensing device.

27. The communications module of claim 26, wherein:

the control line contains a hydraulic fluid;

the communications module further comprises a hydraulic motor; and

sending a signal from the electrical circuit to the control line comprises sending a
signal from the electrical circuit to the hydraulic motor to provide pressure to the hydraulic
fluid, thereby actuating the downhole tool in response to the command signal from the

electrical circuit.

28. The method of claim 27, further comprising:

recording a reading by the sensing device in the electrical circuit;

sending a signal from the electrical circuit to the transmitter-receiver conveying the
recorded readings;

receiving the signal with the recorded readings from the electrical circuit at the
transmitter-receiver;

wirelessly transmitting the recorded readings from the transmitter-receiver to the
downhole carrier; and

delivering the downhole carrier to a surface for data analysis.

29. The method of claim 17, wherein the downhole tool comprises a sliding sleeve or a

packer, or a valve.
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the control line contains a hydraulic fluid; and t he communi cati ons
nodul e further conprises a hydraulic notor configured to provide pressure
to the hywoaoims2f4#8ui d to actuate the downhol e tool in PETASAEIA/ 058991 he
first conmand signal fromthe pre-programmed electrical circuit. 35. The
met hod of claim 30, wherein: the control line contains an electrical line;

and 30. sendinitghal for astuatOyraBitivndo@N@bl il » Wellbste elheatdlived) havind Hilbwéo

actuate the downhol e tool conprjses, sending an electrical conmand signal
Shr ougn (10 GREEE A OalPioR S PHah ara e e HEY GOMR HEve ool | 36 The met hod

of claim 30, whetiega awidahitat@nt MeodlMvah®laecdrdette QUBAISIERt (ritd tHED Welltbré,
sliding sheeve t o, c] ose oéf gqgoduct ion froma selected zone within the
conpl et i dRe FATEIYILALoNs; MYdule,GORRISNE | i di ng sl eeve to open up production
froma sel ected zorgepr\eiﬁrbgramm gledtdetir@m, i nterval , (iii) setting a
packer, or (iv) manipul at] ngr a .valve. 37. The method of claim 30, wherein:
the tubul ar joint COWRPISTURRTECES™t of a sand control device al so having at

| east one alternat exitfilbgw seabmhateailhv channel dohfgured O diIlbwr & Resves APy &LS
injecting a gravel y[sqléfurry into an annul ar regjon fornmed between tge sand

control devi cHRYY OHRASSUPE SORETHEANRNS BIgAW'E AhiNg @ YRYYiRFCIIGY PREEAY e8I i on
of the gravel permitigyaver gatking delvwothgltobihundatibeasbd@Beardl t ernate fl ow

channel to allow the gravel slyrry to bypass any premature sand bridges.
38, The method of ¢l SAFObe GaRfOWER ' el irely within e wellboes &Y anieyibdhag
downhol e car rigfudting ighbBigo \wedowp@br,todlhe second downhol e carrier emtting a
second frequency. signal; sensing the second frequency signal at the
Cranari tt er-r dOBIIgEAE e coTuniEEtiond Rl 416 thh SR e e ok gnat
sendi ng a secqBraking tar fitst HEWntwldg Batief dTtHehWellbodd) thé dbRhhdle Galriee fentiting ke

electri cz] gi rcuit; and in response to the second instruction
signal, dEHdiEqgeEY d command signal fromthe electrical circuit to

actuate a downifigsstyahsing e ROl UBASASHRA UH2AAhsRBOIdceidd. A net hod for
nmoni toring conditions In.a ﬁe lcbore, t he | | hore ha Lng a | ower I(?nd th
defining a corPIetRo8Re itn iR Ul MeaYRICHANHNGY SLORPPI% 'rﬁﬁms uction signat from the
transmitter-receiver to the electrical circuit; and
in response to the first instruction signal, sending a first command signal from the

electrical circuit to actuate a downhole tool.

31. The method of claim 30, wherein the communications module further comprises:
an inner mandrel; and
an outer shroud circumferentially disposed about the inner mandrel, the outer shroud

permitting the flow of fluids there through.

32. The method of claim 30, wherein:
the pre-programmed electrical circuit is an RFID circuit;
the downhole carrier is an RFID tag that emits a radio-frequency signal; and

the transmitter-receiver is an RF antenna.

33. The method of claim 30, wherein:

the downhole carrier comprises an acoustic frequency generator; and

the transmitter-receiver comprises an acoustic antenna that receives acoustic signals
from the downhole carrier, and in response sends an electrical signal to the pre-programmed

electrical circuit.
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runni ng a conmmuni cations nodul e and a connected tubular joint into the

wel | bore, the comruni cations nodul e conprising: a pre-progranmed el ectri cal
circuit, wWOoexmspi48t er-recei ver, a sensing device in el @crriseal/ 058991
conmmuni cation with the electrical circuit, and at | east one
alternate flow channel configured to allow a gravel slurry to partially

bypass t g, comménhetabd engaifsMlvehetin:l Ng a gravel packing procedure;

positioning the co i cations nodul e and the tubular joint along the
conpl eti on innB?9@§HﬁR”?ﬂ%“ﬂB?PB%&@PW3ﬁ“£E”Qplacing a gravel pack along a

substanti al pahé i @@mrddini¢diens 0APHRE | fAAhétehpddesoh hyRavie! Mdereconfig@@dciong

hydr ocarbon fluids fromthe conpletion interval of the well bore; sensjng a
downhol e REBYIYR PIESRUGUPIthE Nydal {“i“%ﬁo 8pLR&t 8r§’lé’}’V”I‘°'e tool ig &eRAOREE F‘églﬁ TlH@% of

the sensegntoamharal aomthé bangrobraamédglesibaicieuitlevi ce to the el ectri cal
circuit; sending the readings fromthe electrical circuit to the
transmtter-receiver; releasing a downhole carrier into the wellbore;

transm tt3sng tie meddd Bodaiht 3onvitaeeih:r ansm tter-recei ver to the downhol e
e downhole carrier fromthe well bore; and downl oadi ng

carrier; retrievin ,
The' rocor ded 1BBAPHE Mo sNPSaR AREYSFENCIHN The e hod of - ci i m 30
wher ein 51 flle gﬁmhmtgiaqgsti%@hﬁ?ml si%rgal gﬁlﬁmgg@le‘@:ﬁira:alicﬁ»rr@uilﬁfot mlﬁét@ﬂf@i@ﬂm@fomsflti on
casi ng. . The met hod of claim rein e GO etigon interval is alon
o opan- HOMPTRE: BT GPRaE el PRBmEnd sl iigudioRode e I o 6tualgiier n-
t he pre- proaghartes. el ectrical circuit is an RFID circuit; the downhol e
carrier is an RFID tag that receives a radi o-frequency signal; and the
transmtter-receiver is an RF antenna.

36. The method of claim 30, wherein actuating the downhole tool comprises (i) moving a

sliding sleeve to close off production from a selected zone within the completion interval, (ii)
moving a sliding sleeve to open up production from a selected zone within the completion

interval, (iii) setting a packer, or (iv) manipulating a valve.

37. The method of claim 30, wherein:

the tubular joint comprises a joint of a sand control device also having at least one
alternate flow channel; and

the method further comprises injecting a gravel slurry into an annular region formed
between the sand control device and the surrounding wellbore, while providing that a portion
of the gravel slurry travels through the at least one alternate flow channel to allow the gravel

slurry to bypass any premature sand bridges.

38. The method of claim 30, further comprising:

releasing a second downhole carrier into the wellbore, the second downhole carrier
emitting a second frequency signal,

sensing the second frequency signal at the transmitter-receiver;

in response to the second frequency signal, sending a second instruction signal from
the transmitter-receiver to the electrical circuit; and

in response to the second instruction signal, sending a second command signal from

the electrical circuit to actuate a downhole tool.
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43. The nethod of claim 39, wherein rel easing the downhol e carrier

conpri ses rel easing the downhole carrier fromthe well bore at or bel ow the
conmmuni cawpanp/asedal e. WO 2012/ 082248PCT/ US2011/ 058991 pCcFAIS20ih®58vet hod of
claim43, further conprising: punping a tag froma surface into the
wel | bore, the tag emtting a first frequency signal; sensing the first

frequencysgsi gnamettod fe ridrkbaig bbrﬁj’hdr@qﬁia\/ﬁéllboaé!dhe wellborel HavirRS 9 06\es dridf

sensing t first freguenc n rel easi.ng the downhole carrier into the
wel | bore. Jé?'ﬂ'ﬁg aﬂ?@%gﬂd@eéﬁfm%amﬁﬁh% CORREY'BYn rel easi ng a downhol e carrier

conprises punpuidng ket@simgations MAIRPEAG at ndered hebBarCiaint iirké tihd a@lltsore,
surface into t he vveI | bore Lﬁgd down to the comunications nodule. 46. The
met hod ofthe FANUE2tIQRSIPRIYle cOmPriSing s e t ubul ar j oi nt conprises a joint of

a sand control deviggredrsgrammddWedicd eiagiit, one alternate flow channel; and
the step of placing a gravel pack conprises injecting a gravel slurry into
an annul ar region fof @'%trﬁg‘?é\‘?rt he sand control device and the

surroundi ng wel | boreﬁsen\é/fhlg|@vl@éwelébtﬁ@altobﬁﬁmﬁ]ldéﬂblﬁ Wah tef elbttBcicroied, apd ur ry
travel s through the erna te flow channel to allow gr avel

Ieast e al t
slurry to at |east %3?%% a?ﬂeyag‘ifB%tgs Hhy %?%PU?%”%%%I PPy fyavel &s;”WT e
met hod of cl aipart@fly me'seh@c@rhmuhmbwr@rmd)dzjlélaurﬁ@raognasaqoaakua@pajcedml ation

packer al so hap\é)lsmgnl tL(ae%anm()lJr}]?ca g%se%%%t% eflr!do}[/r\{ectuglr}lar joint along the completion

interval of the wellbore;

placing a gravel pack along a substantial portion of the completion interval of the
wellbore;

producing hydrocarbon fluids from the completion interval of the wellbore;

sensing a downhole condition during production operations;

sending readings of the sensed downhole conditions from the sensing device to the
electrical circuit;

sending the readings from the electrical circuit to the transmitter-receiver;

releasing a downhole carrier into the wellbore;

transmitting the readings from the transmitter-receiver to the downhole carrier;

retrieving the downhole carrier from the wellbore; and

downloading the recorded readings for data analysis.

40. The method of claim 39, wherein the completion interval is along a section of

perforated production casing.

41. The method of claim 39 wherein the completion interval is along an open-hole portion

of the wellbore.

42, The method of claim 39, wherein:
the pre-programmed electrical circuit is an RFID circuit;
the downhole carrier is an RFID tag that receives a radio-frequency signal; and

the transmitter-receiver is an RF antenna.

43. The method of claim 39, wherein releasing the downhole carrier comprises releasing

the downhole carrier from the wellbore at or below the communications module.
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44, The method of claim 43, further comprising:

pumping a tag from a surface into the wellbore, the tag emitting a first frequency
signal;

sensing the first frequency signal at the transmitter-receiver; and

in response to sensing the first frequency signal, releasing the downhole carrier into

the wellbore.

45. The method of claim 39, wherein releasing a downhole carrier comprises pumping,
releasing, or dropping the downhole carrier from a surface into the wellbore and down to the

communications module.

46. The method of claim 39, wherein:

the tubular joint comprises a joint of a sand control device also having at least one
alternate flow channel; and

the step of placing a gravel pack comprises injecting a gravel slurry into an annular
region formed between the sand control device and the surrounding wellbore, while
providing that a portion of the gravel slurry travels through the at least one alternate flow

channel to allow the gravel slurry to at least partially bypass any premature sand bridges.

47. The method of claim 39, wherein the tubular joint comprises a zonal isolation packer

also having at least one alternate flow channel.
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