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Application Serial No. 11/566, 459 fil ed Decenber 4,
2006. BACKGROUND [0001]In a variety of well conpletion
oper ations, a sandface assenbly, including screens, is
conveyed by a service tool and positioned across a
hydr ocar bon bearing formation. Upon pl acenent of the
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i nteractions between the service tool/service string

1 Hpep.439:01led Pgsenaber 4s09 bl y is required. Specific

downhol e service tools are actuated by novenent of the
service string which requires an operator to have
subst anti al know edge BAGKERAHWNRO|I e service tool as

as ability tg visualize the o .0 . .
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track the relative positions of the service_tool .and
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flowaaker aci es due to, for exanple, extension and
contraction of the service string. Mreover, in highly
devi ated well bores with difficult trajectories, nuch

[@02f Ne STEIRGARNATRMutibS of PKrviBEfoPELAHiR uRMEEAEN2HTthe
the” downhol e T ocation due to string buckling,
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stgiap dhateeffiee abbyerator to have substantial knowledge of the downhole service
tool as well as an ability to visualize the operation and status of the service tool.
Typically, the operator marks the service string at a surface location to track the relative
positions of the service tool and the downhole sandface assembly. As the service string is
moved, each marked position is assumed to indicate a specific position of the service tool
relative to the downhole sandface assembly. This approach, however, relies on
substantial knowledge and experience of the operator and is susceptible to inaccuracies
due to, for example, extension and contraction of the service string. Moreover, in highly
deviated wellbores with difficult trajectories, much of the string movement is lost
between the surface and the downhole location due to string buckling, compression, and
the like. In such systems where gravel packs are performed, the service tool also can be

prone to sticking with respect to the downhole sandface assembly.



SUMVARY [ 0003]In general, the present invention

provides a technique for facilitating the use of
weensiomr7t ool s at downhol e | ocati ons. The appreeriis2007/080907

utilizes a substantially nonnoving service tool. Wile

remai ning stationary, the flow paths within the

service tool can be repositioned from one operational

node to another to carry out a variety of service

procedures at a downhol e | ocation. BRI EF DESCRI PTI ON

OF THE DRAW NGS [ 0004] Certai n enbodi nents of the

invention wi Il hereafterghangRs’ | bed with reference

to the acconpanyi ng draw ngs, wherein |like reference
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mb{iBg BéroRE Wol.! WHEB kdidining stationary, the flow paths within the service tool
can be repositioned from one operational mode to another to carry out a variety of service

procedures at a downhole location.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] Certain embodiments of the invention will hereafter be described with
reference to the accompanying drawings, wherein like reference numerals denote like

elements, and:

[0005] Figure 1 is a schematic view of an embodiment of a service string

deployed in a wellbore, according to an embodiment of the present invention;

[0006] Figure 2 is schematic illustration of valve positions for different operating

modes of a service tool, according to an embodiment of the present invention;

[0007] Figure 3 is a schematic illustration of an embodiment of a valve system

used in the service tool, according to an embodiment of the present invention;

[0008] Figure 4 is a schematic illustration of a service tool with a control system
for controlling valve positioning in the service tool, according to an embodiment of the

present invention;

[0009] Figure 5 is a schematic illustration of an embodiment of a steady state
control system combined with a valve that can be used in the service tool, according to an

embodiment of the present invention;



[0006] Figure 2 is schematic illustration of valve
positions for different operating nodes of a service

wa emB/p7ecor di ng to an enbodi nent of the presertT/US2007/080907
invention; [0007]Figure 3 is a schematic illustration
of an enbodi nent of a val ve systemused in the service
tool, according to an enbodi nent of the present
i nvention; [0008]Figure 4 is a schematic illustration
of a service tool with a control stem | er
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erﬁmmﬂemﬁtheqfresanﬁhmdyn,st ate control system conbl ned
with a valve that can be used in the service tool,
according to an enbodi nent of the present invention;

[0011] Figure 7 is a schematic cross-sectional view of an embodiment of an
actuator for use with the valve illustrated in Figure 5, according to an embodiment of the

present invention;

[0012] Figure 8 is a schematic cross-sectional view of the actuator illustrated in
Figure 7 in a different operational configuration, according to an embodiment of the

present invention;

[0013] Figure 9 is a cross-sectional view of an embodiment of a service tool,

according to an embodiment of the present invention;

[0014] Figure 10 is a schematic illustration demonstrating fluid flow through the
service tool when the service tool is in the operational mode illustrated in Figure 9,

according to an embodiment of the present invention;

[0015] Figure 11 is a cross-sectional view of the service tool illustrated in Figure
9 but in a different operational mode, according to an embodiment of the present

invention;

[0016] Figure 12 is a schematic illustration demonstrating fluid flow through the
service tool when the service tool is in the operational mode illustrated in Figure 11,

according to an embodiment of the present invention;

[0017] Figure 13 is a cross-sectional view of the service tool illustrated in Figure
9 but in a different operational mode, according to an embodiment of the present

invention;



WO 2008/ 070271PCT/ 1JS2007/ 080907 [0010] Figure 6 is a

graphi cal representation of steady-state pressure
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valve illustrated in Figure 5, according to an

enbodi nent of the present invention; [0011]Figure 7 is

a schematic cross-sectional view of an enbodi nent of

an actuator for use with the valve illustrated in

Figure 5, according to an _enbodi nent of the present
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I gure I'n"a difterent operational configuration,
acacrdimgdo ag embodimemndiold present inferttioe; present i nventi on;
[0013] Figure 9 is a cross-sectional view of an

enbodi nent of a service tool, according to an

[08d0di MetigRé 15 ke R6RSBEHonhNMERLE thaservice tool illustrated in Figure
9 but in a different operational mode, according to an embodiment of the present

invention;

[0020] Figure 16 is a schematic illustration demonstrating fluid flow through the
service tool when the service tool is in the operational mode illustrated in Figure 15,

according to an embodiment of the present invention;

[0021] Figure 17 is a cross-sectional view taken generally across the axis of the
service tool to illustrate fluid flow passages along the service tool, according to an

embodiment of the present invention;

[0022] Figure 18 is a cross-sectional view taken generally across the axis of the
service tool to illustrate fluid flow passages along the service tool, according to another

embodiment of the present invention; and

[0023] Figure 19 is a schematic illustration of an embodiment of a trigger device
that can be used to actuate components in the service string, according to an embodiment

of the present invention.



[0014] Figure 10 is a schematic illustration
denonstrating fluid flow through the service tool when

WO bmseanvi ce tool is in the operational node PCT/US2007/080907
illustrated in Figure 9, according to an enbodi nent of
the present invention; [0015]Figure 11 is a
cross-sectional view of the service tool illustrated
in Figure 9 but in a different operational node,
according to an enbodi nent of the present invention;
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possible

[0025] The present invention relates to a system and methodology for facilitating
the operation of a service string in a downhole environment. The service string
comprises a service tool that may be moved downhole into a wellbore to a desired
formation location. The service tool is used in conjunction with other downhole well
equipment, such as a sandface assembly. The service tool may be moved through several
operational modes without physically sliding the service tool relative to the sandface
assembly, i.e. without lineal movement of the service tool within the sandface assembly

otherwise caused by movement of the service string.

[0026] Referring generally to Figure 1, an embodiment of a well system 30 is
illustrated as installed in a wellbore 32. In this embodiment, well system 30 comprises a
service string 34 having a service tool 36. The service tool 36 can be moved downhole
into wellbore 32 for interaction with downhole equipment 38, such as a sandface
assembly. In many applications, the service string and the sandface assembly are coupled
together at the surface and conveyed downhole as a single unit. After reaching the
desired depth and undergoing preliminary operations, the service string is decoupled from

the sandface assembly.

[0027] The wellbore 32 can be vertical or deviated depending on the type of well
application and/or well environment in which service string 34 is used. Generally,
wellbore 32 is drilled into a geological formation 40 containing desirable production
fluids, such as petroleum. In at least some applications, wellbore 32 is lined with a
wellbore casing 42. A plurality of perforations 44 is formed through wellbore casing 42

to enable flow of fluids between the surrounding formation 40 and the wellbore 32.
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according to an enbodi ment of the present invention;
[0019] Figure 15 is a cross-sectional view of the
service tool illustrated in Figure 9 but in a

di fferent operational nmpde, according to an enbodi nmen
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applications, e.g. open hole applications, the lower packer 48 is not necessary. The
bottom hole assembly 46 has a receptacle structure 50 into which service tool 36 of
service string 34 is inserted for the performance of various procedures. In one example
of bottom hole assembly 46, the receptacle structure 50 comprises a circulation housing
having one or more ports 51 through which gravel is placed via the service tool. In this
embodiment, the circulation housing also may include a closing sleeve (not shown)
which is closed after the process of gravel deposition is completed. The bottom hole
assembly 46 also comprises a gravel packing (GP) packer 52 positioned between
receptacle structure 50 and the wall of wellbore 32. The circulation housing and gravel
packing packer 52 effectively provide the receptacle that works in cooperation with
service string 34. By way of example, cooperative features may include a mechanical
attachment at the top of packer 52 for receiving the service tool, and polish bores can be
located above and below circulation port 51 to ensure gravel deposition is directed only
through port 51. The bottom hole assembly 46 further comprises a screen assembly 54
that may be formed of one or more individual screens. In some applications, service
string 34, service tool 36 and bottom hole assembly 46 are used in cooperation to carry
out a gravel packing operation in which a gravel pack 56 is placed in the region of

wellbore 32 generally surrounding screen 54.

[0029] Service tool 36 and sandface assembly 38 can be used to carry out a
variety of procedures during a given operation, such as a gravel packing operation.
Additionally, well system 30 may be switched between many procedures without
movement of service string 34. In other words, the service string 34 and service tool 36
"sit still” relative to bottom hole assembly 46 instead of continuously being "pulled up”

or "slacked off" to cause changes from one procedure to another.



[0022] Figure 18 is a cross-sectional view taken
generally across the axis of the service tool to
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according to anot her enbodi nent of the present
i nvention; and [0023]Figure 19 is a schematic
illustration of an enbodi nent of a trigger device that
can be used to actuate conponents in the service
string, according to an enbodi nent of the present
i nvention. DETAILED DESCRI PTION [0024]1n the
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packing epération: elhetvalversystem operating madesieente des By of Buids between
van%ﬁé lv%ltllﬂ)'fé Hi%lons, such as the tubing above GP packer 52 (T1), the tubing below

GP packer 52 (T2), the annulus above GP packer 52 (Al), and the annulus below GP
packer 52 (A2). (See also Figure 1).

[0031] For example, during running-in-hole of service string 34 to perform a
gravel packing operation, valve system 58 is placed in configuration A which enables the
open flow of fluid from T1 to T2 and from A2 to Al during movement downhole. Once
at the desired wellbore position, the setting of packer 52 is achieved by actuating valve
system 58 to configuration B in which fluid flow is blocked between T1 and T2. After
setting packer 52, an annulus test can be performed by actuating valve system 58 to
configuration C in which flow between Al and A2 is blocked. An operational mode for
spotting fluids prior to the gravel pack is achieved by actuating valve system 58 to
configuration D in which fluids may be flowed down the service string at T1 and returned

via the annulus at Al.

[0032] In this example, the actual gravel packing is initiated by actuating valve
system 58 to configuration E which allows the gravel slurry to flow from T1 to A2 to
form gravel pack 56 along the exterior of screen 54. The carrier fluid then flows to T2
and is directed out of the service tool 36 to the annulus at Al for return to the surface.
Subsequently, valve system 58 may be placed in a reversing configuration which is
illustrated as configuration F. In this configuration, fluid may be flowed down through
Al and returned via the service string tubing at T1. Valve system 58 also may be
adjusted to a breaker configuration G that facilitates the breaking or removal of filter cake

when service tool 36 is removed from wellbore 32. By removing the need to physically



the operation of a service string in a downhol e
environnent. The service string conprises a service
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[ 0029] Service tool 36 and sandface assenbly 38 can be
used to carry out a variety of procedures during a
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coiBbVstem 68 comprises a control module 72 having a pressure sensor 74 positioned
to sense low-pressure, pressure pulse signatures, e.g. pressure pulse signature 76
illustrated in Figure 4. The pressure sensor 74 is coupled to control electronics 78 having
a microprocessor which decodes the pressure pulse signature. The microprocessor
compares a given pressure pulse signature against commands in a tool library. If a match
is found, the control electronics 78 outputs an appropriate signal to an actuator 80 which
opens and/or closes the appropriate valve. In this embodiment, actuator 80 comprises
hydrostatic and atmospheric chambers that enable hydraulic control over each valve, e.g.
valve 60, 62 or 64, by alternating operating pressure between hydrostatic and atmospheric
as in available IRIS control systems. Power is supplied to control electronics 78 and

actuator 80 via a battery 82.



system 58 to configuration E which allows the gravel
slurry to flowfromTl to A2 to form gravel pack 56
wabmrg7i2he exterior of screen 54. The carrier PBPECTUS2007/080907

then flows to T2 and is directed out of the service

tool 36 to the annulus at Al for return to the

surface. Subsequently, valve system 58 may be pl aced

in a reversing configuration which is illustrated as
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Vel albogan e devigietos & Ry viIRe Fabrsrest o BRaSERERel fald row.
FfexMAp¥ EGY BbGh8gl & védthri &4r Rt \R6d td dedtdd SreSuuiRObEAL is

val ve system 58 conprises, for exanple, a sleeve valve
usgd) directly owést canitsictien with ¢ aprzoprigte ¢lppmnicraghitey taaetuake wive 62
. val,v. L r ' :
oY LG TR o A L LB RS o
beheed wer baakiyefor byepetsol afstara) suels asths contmy sys@nudasdribed with

Addi tional |y, valves 62, 64 and 66,may. he arran S
releeh ok L o G D PR RPeE RO A2 LT A BT B 2
conBbVRSice 8A! duch hehe BYvide ABEMEIRAN iINRIratey Hi @68, @ahRoltdevice

i ndi vi duaITy actuate the valves 62, 64 and 66 between

84q58 b tpsigusdde sasPeHHP, febarample. stepdhyataperng: l1ow vigntwres,
an?;(%%??s&lﬁ?}lg A ﬂ&ig%dfaﬂ Ssahdon ih9 tpﬂﬁ"frhﬁé Fél%, as well as other

signal's can be sent to valve control
inpyts.t AsilBStratediin Figure 6xampixamplerof sentrod deviggBd is deqpgred sur e

refnodi ey e FEstep<{FY e SielontnAiELr AT dniol

loSe BV 56256 i mAlRYVRB Oh10c re3pshsBleas h prdRghEheCGl gigadtsre. | N
one enbodi nent, valve control system 68 receives
pressure signals sent via

10



t he annul us surroundi ng service string 34 and
appropriately actuates one or nore of the individua

wo 2008090262, 64 and/or 66 in response to the prESEUS®07/080907
signal. In this exanple, annular valve 60 is used to
control flow between the annulus and the service
string and i s actuated between open and cl osed
positions with string weight. For exanple, the service
string 34 may be pulled up, i.e. placed in tension for

[083Yci f i c Indnnaker esehpdimenss he ﬁwaathéwgtof lovegr (i walve fragr other
t .

S5 e g LR Wy 5 Rl o o

sténdy densd cgmédlohms depeeredeiydl faalekample, mmhm'gtrigonagnited@xtotf pressure

en the seryjce st Iac r 3|o
an{ B b ol SONL SV ARG ESiEEgp AR e
pr@§sf1re Pahives thsteddd stabfconbflio Gt a8 tnb %ahﬁﬁétbéh@lﬂ &el syeady-state
actuated to achi eve any of the valve conflguratlons

cmdaonﬁmulre&&lﬁﬁalfétn) i- IP(ths)t*r @tReE-1) nPitagur® et
I y I

pr%t?eiq 1{16}:13%@1;% sﬁ%]pg? g 'gﬁé;%elua?ﬁ??%}h é’ﬁ[ﬁ He%ed for determining
a ﬁb@l@tgtate:ainpsragmabmdlmmnecabary If@mhmtlomwfr\ehes@ su gnal s,
etc., to the surface to confirmthe positions of
i ndi vidual val ves. [00361Al though other types of valve
[094g)t r ol %Nﬁnﬁﬁﬁte@%rmﬁbah? inh Fi%hﬁﬂ’fﬁ FHeQ8werasl vaxaBRlog other
uses an intelligent reno mpl enent ati on system
appraRrgle coopenat isastiaied|vdgy aawrslllra% PEAMEEHOTRAFAMAY Sl r

0
Rl Rpelihuk, JoitHB2S R Rvofitp oFR EHielderBfi period
offtings H4r and aboweat predesernditetvthiesttodd $(ng n"Htelprwsmg foedeteinening an

ghat ur e I lustrated. ..n Figure 4 one enbodi nent
orproat 1 B URY OGS LR HbEY s SERTARE e
thEBEkAnried thAkhdd valubd. CBRH! &icB BAGREter 1 sRaplel lapaﬂgideﬁ fequency
sense | ow- pressure, pressure pul se signatures,
toppehiswar Burpbir o8 S@ﬁ@?ﬁa‘ﬂ@rpée@@fmmed peviod efdime, 1Efg @iif‘@sured

I

paI%}ﬁ t?{ lgﬁﬁ g&sr%?@?ﬂﬁ%smz gl'nr%h 1@?@&{ 1g gcéése taﬁﬁwh{aﬁ acc écélg to the
sytsfem Ipgie stheri the piehdyestate gpaditioreis s?a’ﬂméiedamdr arqmaw%smctuated to

res a ven e uIs S r ai,nst
h GRermichal Rebufoniat yiks o7 O PR ol G RET R yereotter
m@t‘HHSsr e s n@écﬁﬁhﬁﬁ@éa%%e%&p%ﬂe@tﬂ Sccam ;)leﬂﬁi@iﬁf dcBla€ion bOde 62,
to an actuator 80 which opens and/or closes the

sughp# tpdisseluablebalband qthar meé,hOélﬁr%alISﬁecIﬂbpvect uat or 80
conpri ses hydrostatic and at nospheric chanbers that
enabl e hydraulic control over each valve, e.g. valve

[0081] 62 orRefetrindugaih tockipat iSnglodpae ambbdiglemrafsenmﬂ device 84 is
bet ween %drostatlc ang16 pheric .as aval | »

APERST ORTT VR 2 B SLE SRR T Gnay]i (FRde APt oo

cc%xﬁé‘ddrlﬂfﬂérg S I{78ma0l is6 B tSitroB e W8 PachAtds @lsyicBeld that\@lows
2008/ 070271PCT/ 1152007/ 080907 [0037]Wth contro
hyslyestasiepresswre o aeduaihibe pegrest bal¥e dndbheragipleilusteiqd, control

[

ARR 4Bl A Tan WA B 1 B e AR GRS

sigiadl.vEbe transducst 8 oatpts theasigeial qoaaoionmg;llem be¥rd 8B avinédh processes the

It t hi nt Yo PR
R g T
the @1gﬁMQT)ra[ mdﬁoﬁ@éﬁsfdi’ 192 Thdit uffiddes ducdigdogi€ medrfdbteﬁﬁmhﬁywhen
be provided with a rupture disc,(not shown)

ary apprapriats signahhas been %p%ﬁdt L&?ﬁé?ﬂf&‘lgﬁh"e%%@*&“&?deﬁ%I gontroller
mani pul ati on of service tool 36 to a default position
via the pressurized annulus fluid. By way of exanple,
the over-ride may be designzg to rel ease service too
36 from packer 52 while opening |ower valve 62,
openi ng port body val ve 66, and cl osi ng upper val ve
64. The service tool 36 can then be operated in this
standard service tool configuration. [0038] Q her
nethods and nechanlsns also can be used to control one

o Y a1 o N o g e e o o o



WD 2008/ 070271PCT/ 1JS2007/ 080907 [0039]In this latter
enbodi nent, the first actuation of |ower ball valve 62
wmeooehert downhol e device is performed i n resppCiEES1007/080907
the sensing of a steady-state condition. The
steady-state condition is detected by, for exanple,
unchangi ng magni tudes of pressure and/or tenperature.
For exanple, control device 84 can be designed to
actuate when pressure P satisfies the steady state
bogrshh eutiewts an appirensiatercontzak sigmehtor angistugtor P evhidngnay begtoseged
[
VERPS S b SORE LRI B oy e pRRstu s 08 Uik Bprator 96
actdat%%\searvplveﬁz bh exasrgpie tcapplow:k:;imsrt@n e ol lérdyoard 88 is

det t ate t Yre .co ition
POYEE n?/ﬁ sr . drsbrB sy i cog dﬁ%%@fjsr@ be used to
actda'té’eas%frﬁfﬁﬁ oM RBViERIVikhih Welfls iR 3@ or witRinloBhWe typaabt

val ve 62 "or other appropriate conponent is actuated

dommbplegquptsor ed paraneter or paraneters, e.g. pressure
and/ or tenperature, reaches a steady-state |evel 102
over a predeterm ned period of tinme 104 and above a

[0p4Hdet er Bynedy sfrexembie] abtuddér. 96 They q:mmisssxi elgctfoemechanical

determ ni ng, an Qpriate stea ndi tlo
o PR opupIEHE T BREE bis S Oy 2y Spfelah i pectro-
m&h‘ﬁm@ﬁl%@ﬁ@ B8l cdhpRed Fﬁto\ﬁaﬂl 0 @t lsTééﬁetlve%a&iEbl&%H%rﬂﬂ@ﬁ flow
I's sanpled at a given Trequency to achieve n nunmber of
frem irpirestatigiprassyrecsguice Ofiinfe @ chanbad 1 that srpitially atragpaospheric
ur, r
P RERE o SRR ey BY B tfer BE e HARRR P b Folenoid or
a inﬁ@lr powtrbé niattheergtl6Adns ilatrated mﬁghne@ntheilyémtmsé presbure

and, actuat or, 96 t ua the o iona
1S B SBFmbe & Sp i SEh bt SHPAS oS RHB0TY  Pover
piiONe YA rTh&?ﬁ@Fah&?&ﬂﬁﬂ% RpisBEhRNoS Band) r&t@te@mil%{ﬂ?ﬂl a
to acconplish initial actuation of valve 62, such as

lowhebai s 62atslt@ adhaive anetbiersichisnd ansiaior withinacdosabple
Conl%%gt [00411Referring again to Figure 5, another
0di'hent of control device 84 is designed to receive
a pressure signature on the annulus, decode it, and
are it taq a co nd l|br f. tch i ound,
OB v o RsfkEaE B5RRID AP L0 ohp it TIREmEnt plaEtice too
3dnserRa tith b6ttdth *ﬁﬁﬁ%@n‘ﬂ)&f £5ts ums&ateb &n SrestbiedetaiVahwgs | n
the exanple illustra .. control device 84 conprises a

embogimeniconuigevalyg ehisastiding valve Hiat pagbe HP@%W%’?H an open,

AL IRIFSH 4145 LSRPLyIL AR HHE ) HfpAls B Sc b 1

that qgablestloBpetmayn ad interaahphsylucaiservidel tesl 36 @nd d weBbore region
cO rlse a di r 90, h di s the

107 Brarps G e svich et yien sl 8 e R PG ton

A8brdifgly! d@hﬁrrafwwgo WaBRs ABwaRBIRAT [ahe ASi (@mai vilas dean 66
sensed. Upon sensing the predeterm ned sig

are glesedoandaialves §4iziomeg) shavp spaakpréap fawfeé%r@esc%awrﬁ §iillustrates
6 which may be powered via
Iﬁygygéféﬁqgﬂ%ggégupgﬁgﬁppl|ed by a hydrostatic
pressure source 98. The actuator 96 actuates | ower

e 62, for 0 a sed t
O3 ot dp ismir iRt UGl BURRGE P T P s Se e
coneHE b benhol et ag w@mtm@l bed@MRISLbAR4d edmrobodisie ﬁbsp@hswe
actuate a variety of other devices within well syste

toFuesore Fienares SeTH épwx%w descabsthpreyigusby i tlaﬁéﬁfument Each of
[ 0042] By way of exanple, actuator 96 may conprise an
el ectr o- mechani cal
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devi ce 108 coupled to hydrostatic pressure source 98,

as illustrated in Figure 7. Electronechanical device
wdodsomnpri ses a piston 110 that is sel ectivel BCT/US2007/080907

di spl aced to allow flow from hydrostatic pressure

source 98 into a chanber 112 that is initially at

at nospheric pressure. Piston 110 can be noved by a

vari ety of nechani sns, such as by a solenoid or a

not or powered via batter 100. illustrated in

theivglyeeo3 64apé 6ﬁw&§ﬂtﬁméw&y§§§t§?l@d§)&ﬁﬂq QiHnjguerprgssure signals
s BTl UGk ERRAL U R gurRlplinBRell8 iring 34. The

prisiosigialdare dlremaﬁtotcontrcﬂomodai&a?ﬁ)slflea pointl 22 eormedztad to a conduit

o A i L e P Lo GEh o0 PR, 1

ehBOABEREfooet V410 GERRT @pbyvAle 64 8K Bofprisedsll 01064 thitGre
enbodi nent of service tool 36 inserted into bottom

miouhtde b@wemryoma, flaw positin slensbing injeréitld B apbe gloped pogition.

S r
ke R O RO s B ME B 1 S K e
p@énmﬁﬁpkhmabimg]use/@ﬁ mmdhaaalw:aylr valv&oconpr itkesteatf fluebfidw along

or.t 6 .t hat flom1betme n jnterna
o RGO TR BoflHodY Paley 58 ek RamBryes T HERYPa grsH Vebgmoved
b céhtroR HAHLIE T2 betielR 4R dehg flbWSoSIEOY hiePa $1684 povitien Mahy/Epen
60 is in an open position. Accordingly, annular valve

pesition save 66 eqaparass tidenlon pari d26vo able flowietiesn gl whing
ng%lo?'ﬁti 8% ge t%gfj?aé‘/ ewéiﬂ) }esre BﬁribS g&ﬁluﬁ% Wﬁﬁ{im the
or re erence |gure us rat annuf ar val ve
b hole assk mbbchngd Gervidedool. EGlOaz&fﬁrd:me,t]hgure Sl port body valve
[lustrated.i e .9 alyes 62, 64 and 66 are
6% v Sorer aa g Bt PRb el iy 6 PR PRty be an IRI S
based control nodul e responsive to pressure signatures
sent downhol e, as descri bed preV|ousH%hin this

[%94&Linent . T h:vaﬁ@ﬁn@rtoolt%emdézpveg hgle asgmbindp Blastraigd Bd igure 9
AU oGP SRS R YRS SHER moving

savineitoos3 (swrthmlhmdnmgmiaaswndﬂy 46r In@e:&mhoﬁfﬂmnpmfesgw@ packing
si gnal are.d| d to .con dule 72 via a. port

oRsS i S ise Skea s ol o dheeetrd oo e ey didhe

sdrfics SHRHB4 YSdruﬁ-fin-ﬁ@l@t the karfRd whi®es de peftonet 99illnb@tsRinPigure
In this enbodi nent, |ower valve 62 and u per val ve 64

9bbt eiherorgses, ganulag Yaf‘(ﬁ‘eﬁ(\ﬁé§loﬁ¢ﬁ’apo%l‘3@d bdis plesstleBpPes Malve
g

S8 REbe BT B paN s MBLIRIaR Phorfel Calf8) e 0,
thisallowe tb&ﬁeeglﬂm&i of ﬂundmineglttdm@inmioedﬂ&;as tndwhﬂe# by Ianewd 129 In

&%SItIOQﬁ us ena | ing.use of such valv I

F Yt W *‘ﬁ‘e P Rty ey OFeR e anine Fh"o}”ﬁé e ¥
interior 118. Port body valve 66 nay conprise a
sliding val ve selectively nmoved by control nodule 72

[80d6lveen aWhemts sevicsipqldsiand Hie baremaoly %E@H’%ﬂ)@?‘fﬁ ipatperly
p(l)sntu;rg ﬁf]wﬁﬂ)%tﬁt 3?Flfwe\f %él\l' $al00 65 RORREARH §5a Yobdd pRsikibR s

port to ena etween the tubing interior
11M8atcx[ inddgwe d& Tholnitgd actnatioa car bt hehieyed by a variclP 81 methgds

. I [ the bott hol

ngedBe pE AT Dl g ¢ ThtR BT RS Yeslomst

ai@diontehMRUED (Ior exh@plR(thy Usidrivalve 620sh lahbvedad ﬂ&&:losed
62, 64 in_op en positions. [0045] The serV|ce t oo

pesiipreendhls mﬂ ligatiancaf| msww e r%gﬂaieeaf i1 Ty @fa%sereg
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can be used to carry out several different gravel

packi ng procedures w thout noving service tool 36
wowdaoriom2bot t om hol e assenbly 46. I n one enbodi PENUS®D7/@80907

gravel packing operation, the service string 34 is

run-in-hole to the desired wellbore |location. As the

service string 34 is run-in-hole, the various val ves

are positioned as illustrated in Figure 9. In other

wor ds, annul us valve 60 is closed, port body val ve 66
ofiesationsupa, reanbingra at%ﬂdwta@mcqnélt@pe?ﬁﬂ]erﬁweptdmresw¢ g/ g2

?lﬁﬁ t P

tEEIpEI%ngQ tt&éj&gmﬁ Ih #—% ec'i%%cg g S?IF%\?V i fa dll’l glggﬁolnl g pressure

cahllialapgllddl‘di(ﬁfgl tabing irflericad 18 anki thadugt ahynararehanriel 830 torset GP
th h-d th dyr,i ,

ol e s 35 S BBy R 5 PRE 48 RS o

andfilaf Bhnh&8 3@0W1@fﬁah%lf AFSRIRIs¥, rﬂ@re%raﬁ bR s @ldnY the ath

positioned wthin wellbore 32, omer ball valve 6
méw@taébbanvws W3 Tlogsadpiopsite tgger devicel 134 sedioset nagker 527 In

54l TORGHRLAL Pl A AR PG e

thﬁtctl%tsdfrﬂ:led Gheithi regpecteto gonted miadale Tdesvitiee a Bdique pres&lee Ky gnature can
her actuatlon ni.ques, ne ex the |
Aeie B0 pisersed b dudn g diubs | Bt 3PP et Boummiin

h)@ﬁﬁllﬂc%@&hﬁf‘wﬁfchl‘ékﬁﬁﬁ%ﬁée&kﬁaﬁﬁertsgbl ng interior 118 for
pressure operations upon reaching a steady-state

condition with respect to pressure and/or tenperature

[OIWifl’f]hi nt rﬁlg@éﬁfﬁklﬁw ﬁie w o{erh%nﬁllug ?sj:q gﬁfﬂba 'tcpfgst the s(j:al formed

ustrate gure pressur
bGP I’Ibgcltetl B2.NDhe seiece ﬂﬁn@.i@lsahmh rhinipularbd bﬂ:twamrmillmg and slacking
hannel es

set GP packer 52 r ure.is
offPRiEGE o TStV ebagt ok B RIS 1 §h Bt iRty 51 L packer
toltRRNwdiBHitO 1ARE Phcker SR DRHerl 38, a ﬁhékﬁbﬂl@ tbfﬁ@h Y36 & service tool
ressure signature can be sent alon
36p naelezsed b dnpblatheoapening2nd gloging aﬁm&f V@lﬁ%@@ bY gigepment of
1S Epidy Y EERIAe REte RAEREY Betioh B ARFBRCH PRI bottom
hcdesssgmel@ 481 Mhk akack pnritfpattlodeBé chbberelviated vies peicty ¢foelease

ntr dule 2 SO th t.a unb ue. pre surz Eigngtur%
eSS BB i BED L EeDgS FifEeTdev i 3% da P oed t
mdii€a %éléagéz@artchd@m fh@re‘b? @tﬂea@ﬁ![%ts[a@k iR ﬂamdfnalgblfsr A6t D61
whi ch expands and se er 5 g0047 Subsequent | y,
val¥eeo kgt wersrapen nnm¢lg%edums1pp@% QiherAeigaseanechanists g Shedr pins
5 hen
rey e s BRRSES st SREHaEUAbACAG ofits ikal 1T
meéh‘aﬁﬁt‘ris vatdoycap bs lisaind toupdrardip lqﬁlcsleek jobi pM'tumH besths rtlhmnder
b|||t ack r to taFﬁ? ?F If the acker 52
of eryisedhel éﬁugae EniLatgees B e ERFLRGHRE SRR er vi co
tool 36 is released to enabl e the opening and cl osing
of annul ar val ve 60 by novement of slack joint portion

[0048] | el atPnes slagk jctiut wrtam I3R4s tplagends peightos slaglediadbserden
T .
sty ¥4 o tode bR &) BRSATTREN pldion APUBLPAN hEidke Lo, This
pammma’llibmn oﬁenatoeboa,pﬁl ﬂmdsathtaug@ @Eropdlevmmlar vsluc KO a@o the
ri %er de 134,.can he use @ﬁ it
LE‘Z@H& h AERPSIHEN &% %%‘a“’%‘lna?ép? rf"&f ﬁ’?t"" B%’F’ESF wEggton
thhOdnabley & PR Bise AbwiEIMeIsSA iREEMNEEDY RS8R 1B0dn Blgaser.
posi tions. O her rel ease mechani sns e.g. shear pins
responsi ve to annul us pressure to di sengage a
mechani cal | ock and ot her shear nmechani sns, al so can
be used to tenporarily lock slack joint portion 136 to
the remai nder of service togl 36 during the initia
stages of the gravel packing operation. [0048] Once
slack joint portion 136 is rel eased, weight is
sl acked-of f service string 34 to nove annul ar val ve 60
into an open position, as illustrated in Figure 13.
ThIS p03|t|on alloms an operator to spot f|UIdS

o o o o ~rN " . a



WD 2008/ 070271PCT/ 1JS2007/ 080907 [ 0049] The service
string 34 is then pulled up to close annul ar val ve 60.
wokiose7emnul ar valve 60 is in the cl osed posi tPONUS2007/080907

pressure signatures are sent downhol e and conmuni cat ed
to control nodule 72. In response to the pressure
signatures, control nodule 72 actuates the triple
valve and noves | ower valve 62 to an open position,

per valve 64 to a closed position, and port bod

[0 lve 66 Tihe semicesimgddds tien aulleth to slose amulsn value 65@ While
st

anfiiot Db 1530 1H3%MsE4 AREES. glfegsu}eom BARLES HOSD AN and

coﬁmnfm@wdab Ic@ﬂitrol @icalvkel 72pdn kesﬁd)m;e iy thie $>rqsm¢)agnajmm control

i nter 18 and ,out i to t nul us thraqu
¢ acsttestherriplen e g vk ks saive B0 Chriineh P pEb oper
vaﬁﬂe 648&691. cidi&d 5@sliﬁdneana‘ ot Kbdws/arvels%@&mvmrp@hmoﬁ hrRUGHsiéh on

washpi pe froma | ower end 0f bottom hole assenbly 46
selfhce stang 3eis thenslagkdd e wmmn gnnukarvatyR 60 e Husirgted én

0 u
Figis dpudt P Rkt Bt aiee SR it O ot bRl
anﬂ@liqlhlnﬂf the hlﬁnlgﬂisahﬁiuglv porkd mjﬁ4dﬂ1e rgedviebin tliea flepds:lsd aiﬁtlmd:iscreen
schemat i ca ia arrows i igure 16. this
S4e ARSHUE FRIHET g @P@éélpwélrdj&f &\y) FeliSnmomedoveia of
bR IS astdBbly Wh! The LAAE: Al AbRs uﬁmﬂdry@thm%mm vllle 62
interior side of the control nodul e. [0050] Fol | owi ng

arqundalppprieie @ vigpery 30 gdotut Sdo theanmdusibrasgh ped 14@e%annular
e S T T
arko@svid?2 (ﬁQFlgAﬂ: HEpan dfis erabelipeasthea geavel suregt moeesideownlisgn lower
sent ole to control no uIe 72. .Bas nthis
angplus dog, ﬂa@mﬁws oy e B g o9 Siegd B qoplighmodule
val ve 62, opens upper valve 64, and cl oses port body
val ve 66. The pull on service string 34 is then

[0@$tﬁc ked diotlowingalgusleprops of axmelirack Jasroendsreopsif ¢see Figure 1),
sefy cl)ch < mﬁﬁ' ?f-ﬁs %?ckg# ﬁfg sli@ﬂb/ écﬁ%ok@ﬂb%ﬁlgrt&)v@frﬁ(ﬁq %%&Hlaﬁﬁlh QUdse
anheMevsee 60.r Auhpirogrintcpessugprigtatunais thdnseok doamhble té Canfret]

D, ST e Y S PESRR R 12,
opeRd @ﬁﬁe?ﬁal@é‘-& ah@Bedds\PBRMboap IRl E5é6, U[\heoffulltd?l%ef@dé%hﬁ% 34 is

circulation, service string 34 is again lifted
then $laghed pffite agaivy epan| a@aulﬂhgalv%@ pdiahi plases the sermige qabd in the
rha
ro iR eBh ¥ ilan R Ml ec ¥ AERERIRI IS TR SR reuaricn
co@ﬁgmmbm\ﬂard aaalbe €loG2d déevn tﬂu mnulusrmd the nmised giawel | padbng slurry
al so i.s .undocked frao cker, 52 d bottom hol e
cag be phtlied ups° Sbﬁ%@ég%HQIQ@F@H@ﬁHWb@ “in the "breaker"”
position. In this position the service tool is
configured as a Eﬂpe with a through-bore, whereby
[09$IJ| d carVisa cempletipapbiie spvere gHeulainmsaryce eriag a4 tswsam lifted

r &Rl
1e %ﬁ@g oéﬁﬁggﬂﬂgJﬂ%e ?@ﬁggggﬁp gﬁ#g?@ . ggﬁbla a
appmpmate)prmﬁure eigaamm iprsenth dowshde tol quntwien(eimlrow wiginh ppeas lower

[ t ' 4 b
el Ay 8 ey sere e B35 R HPlorkEL R P ackFR a8 pggem
hot®adséRbly A8 &K flacdibie 861€lich &3l @1hb Obleal@SSﬁﬁhiloM ﬂﬁthls@oblﬁbn the

rel ease mechani sns, such as collets, hydraullcal
seqdeaiaplkig confieured i apine wittsa thienghzhore aiheicby Snidcen e Fl&%ﬁﬁed

mechani snms, or other |atch nechanisns, also can be

used to enabl e engagenment and disengagenent of the

service tool fromthe bottoqghole assenbl y.



[ 0052] Fl ow of fluid between certain ports, such as
ports 130 and ports 116 can be achi eved by creating
wo bas/oparhs al ong a body 144 of service tool 3BCT/B§200E§80907
of exanple, flow paths 146 can be formed by creating a
plurality of drilled bypass hol es 148 extendi ng
general ly Iongitudinally through body 144, as
illustrated in the cross-sectional view of Figure 17.
Al ternative types of flow paths al so can be creat ed.

stiFight éemmﬂ remoiothe filtgrcalg pedyvenulasechelangoifie pielberag The service tool
ent valve b or

3 rn%ge rele ,freom 8?#9‘55%) \rn\g'taéﬁfl@tx %E?eLl'%arséé Hl?%lﬂﬂ%ﬁﬁ (5’1%

edﬂ:&idhﬁer&,ﬂeﬁtn@gﬁ dehigs, stleat tﬁggerldbelbmﬁ, airebd ised aeaumaad a release

| body 150 h di h d 15
58S Krdcnissbds HEBBIRSS I8 260 DTenaF ReRRly, Qe
refedét rﬁ&ﬂﬁaﬁ@tﬁ? I'sREH ﬁtc%llé‘@ Hydl=alibAsadnara 4ol medtRhRAk, such

as those avail abl e from Schl unberger Corporation. The
menhenioalyastuatedrlptgly sechhmisnsesr atber lath mgehagsey, algapran be used to

erfbR e P AR op g ATl SR QR R e LPUGR 16R, '€

assaibly.ce tool 36 from packer 52, and/or the setting of
GP packer 52. Separate devices may be used for each
specific action, or a single trigger device 134 can be

[0858 9ned pi, Br ﬂulﬁlb'éfv@éehtcé’rté?ﬁ pﬁ@st H@&hQE pork1B0 4 ports 116 can
Ill'ustrated in Figure 19. described with respect to

becashierved bywrdating flogy p@bﬁ:&ionga epglarl 4d el pereica ®ol 2oy wry of

the a tuat 0 f e
oSBT 8 B  GoP B B s ot 1
exléﬁmg@%ﬁd:rﬁﬂ‘y kingitudimulyabrohfiob@iynge| sdBusirafet oo the Sooss-idBional
rammed to recognize S ec'fic si gnhat ure
vigy GBS Altontiyg pes pEa paibs sy Gined s FOLERABPIG,

bddy 933 Wa§ be TR b%@@acm%e‘hfrhl%ﬁfe B8Y I SEwikBid adhfSuridig
conprisé an intefnal battery 162 to power device

Shedvddirrhovﬁm$1 0565 Binstrated indtigire 18.5%he tksw tethe FHbawe thap engated
ect tate
inléh Ot E IR Ehd Ao R RLEP OB tE oy lfle ShBREYVSD LS

utilize hydraulic pressure fron1the enV|ronnent or

froma specific raul i c pressure urc 0 perform
10058 s, FAsisssed SPosRans of Fete bt basp o st 1o CarIormggle an

1R@§ beea IaBﬁMl%%rétan CRO Ay RbRARABILIE0H BohIuEMERES Ofiporafion. The
the service . The tracking of pressure changes
orierpr ninse trmgmr@vmqw H cantbe uaeth re3ample, te @pgannkisi peectimg ¢
acgl%giﬁlg,%ﬁcéﬁ %kntgg gegl Is/ée 91%%&? ﬂé 'tc%ﬁﬁ)?t‘id r(;bt’rﬁng gel(?‘fé%gfge?vwe tool 36
fren phélgu 5Atanddor thaSetnhg uBGPaheddr bh SipgtatedelRes tay e used for
cjrcul ate conf| ti.on, as i 4_ustrated IH E%g*re ES’f
eagh BOBUICASHPT A ANl TiEeEE KPYIEE piee8 O desianaf) gadrq plurality'o
achRir 954, At ﬂfu‘s@a&ecﬂ-llﬁ?lglﬁh 5] Ak W¥scribOPRTh fh@?khﬁ) d6atr¥Bnodule 72,
conflguratlon froma circulate configuration to a
eaplemgsedeymlﬁg geattalpthe arwationgd ope orHar acheiers [30ws| n
aptcopo {e o u?ﬁ%g{ﬂ'lg%ertdg\%cg F\@%}g)%mfsrl B) Belify 8bGfonics 156 comprises

gur I on circulate con |gurat|on I'S
a protdssorTsd peygramined & recopyizenepaufiesigmtire bi signatures sibras a

118. As the |l awer, valve 62 is ned, .a pressu l.oss
PIESSUESSiER{pEgrecsyeq by %Pfgfsgbeesen%?fi R P et Bid 1 2195y
oMt @h Nsindlvaficry BBt wen evibddledibBics (W@ ind RQiatiRPEI4. As

val ve 64 closes, pressure integrity in tubing interior

desargbeid @bowsswitlyreapechiocopirelgaqrule aqﬁieﬁiqatihﬁﬁa@dwtuﬁt%dﬂvr@ 84,
interior 118. When the port body valve 66 is opened, a
pressure | oss is again observed. The specific sequence
of pressure | osses and pressure integrity enabl es
confirmation that the valve gosition has changed from
a reverse configuration to a circulate configuration.
Port 116 is closed to facilitate this observation.



[ 0056] I n anot her exanple, the change froma circul ate
configuration to a reverse configuration is confirned
whyopomerdi ng a small flow t hrough the annul usPCENIS2007/080907
the I ower valve 62 is closed, a pressure integrity in
the annulus is observed. At this stage, pressure is
mai nt ai ned on the annul us. Wen the upper valve 64 is
opened, a return flowis observed al ong tubing
interior 118, and a snall flow is maintained along the
actnatous U campbe desigeed o ptilizediyyiraphie peessuse Epmdhgienviygnment or from
add onal over port
« S50t BT AR ER R o bR R REACDVEY PTG
pr oper change fron1a C|rculate configuration to a

f b f d. .Furth
(DA w1 SRR eprbiaiREs. § PaRbE ATRHE o R PAFOH B,

cohhgﬁr%{?yn sl oTBeaRRiRG0bIl . AN rtl@&lh@%@f re@litedBhndel Y the Whing
2008/ 070271PCT/ 13S2007/ 080907 5[3 The SEGCI fic

and mherrantis g@ve@nﬁnnmmﬁcsglgnmnsgpqs@tmg\pan guiipsn diopgrample,
chag%ag ﬁgac vE gpllwf;\'geur%t o%qpénllg CI%Q cbrlpf tl%F Jsriﬁ s?r}ét%ﬁ?mflgﬁre 13,

e speC| ' CO conponent™s
tous@dular configiraiprt heillasrarédia Fguré h@ c&ﬂb@ﬁ@fm'ﬂnai b)anraiﬂca@
assenbly 38 cgn vary fr n1on catlo

e oS In wBnE e 105 §im$3é$§ﬁhan§§r§\é/'§ec‘§ﬁ%p°%nhwatlon om

a Sfbmdtegwnﬁtghﬁﬂ& R a feD& s/ @nfiguRGbNALO L BERYnfignege] ect ed
e maintaining the ability to shift fromone val ve

conflguratlon to another w thout noving the service

09881 | S0 dh Mei st ehEmb (RIS fithn 4 G AEMRERBE R Glcllat

Scordi odi nent's
cdﬁflgﬁﬂaﬁorpfse&ﬁmnekimyfeﬁﬁmtamwesshmémmﬁﬁgonmhe}dl 1i8n Adahealolver

above, th f [ kill in.th t w Ll di |
Vs PRTS s BIE S s dbOr T A dies e pwRes Y
m%%aﬁ}féﬁtaldﬁ%ttﬂlhgainkéhog ¢ PR (WhBg the uppRrivaRre 168 3fRks) B siife integrity

hi's i nveRtion. Such nodifications are intended to be
mutuhzngxqumllsw srpbsdreeds seshpregsiire if mgintaigeeinitgnngistegier 1 Hed

S %he poﬁlb%ldy Valve 66 is opened, a pressure foss is again observed. The specific
sequence of pressure losses and pressure integrity enables confirmation that the valve
position has changed from a reverse configuration to a circulate configuration. Port 116

is closed to facilitate this observation.

[0056] In another example, the change from a circulate configuration to a reverse
configuration is confirmed by providing a small flow through the annulus. When the
lower valve 62 is closed, a pressure integrity in the annulus is observed. At this stage,
pressure is maintained on the annulus. When the upper valve 64 is opened, a return flow
is observed along tubing interior 118, and a small flow is maintained along the annulus.
When the port body valve is closed, no additional losses occur through the crossover port
126. By tracking this specific sequence of events, proper change from a circulate
configuration to a reverse configuration can be confirmed. Furthermore, the flow sweeps

gravel from the port body valve 66, thereby increasing its operational reliability.
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CLAIMS What is clained is: |I.A nethod of perform ng an

operation in a well bore, conprising: posi tioni ng
w@2eenrizervabl e service tool, having a plurali tBcDiS2007/080907

val ves, at a desired location in a wellbore, the

retrievable service tool initially being coupled with

a sandface assenbly; adjusting the plurality of

valves in the service tool between a first operational

node and a second operational node without relative
[096YEnent T sperificseompopents Besd ingvel sysap 4@ can vary fepending on

8. WREE: | SQSni Walet
B splSE B, A TR Sl s Bcomponen
orbingogentsoustd ol fosmpgahareedcessring amiltbé sandtuelassembly 38 can
per.form ng at | east,. one service eration.. r.ocedur,e
vy LA ere A \SETds PRI IoR frcenplrer. iy unl iffers wpes and
conflbuatibRDriReyablebicAlatorymaY by Hlscesl. whi mai@inifittheshils to
recited in any of the preceding clains, wherein .
shifti fromtang yalye epufigeationdy arathesgvithoul regpg the seraiog 199} 8¢ within

' I I sive to wireless signals
thé/%ae%{a&%&o%ﬁ%'?éém%g e{rem%ﬁfe)%;od as recited in any of the
precedi ng cl ai ns, wherein adjusting conprises
[ usting at Jeast three yalves via.a co ol nodul e ..
[Oﬁgéponsi \/’épcPEﬁf“bg?%lagé%‘{%%ém |1;¥f§ﬁ5’?t5’%§'é‘ﬂ1§s #&&%Wﬁeggmvemon
have been described in detail above, those of ordinary skill in the art will readily
appreciate that many modifications are possible without materially departing from the

teachings of this invention. Such modifications are intended to be included within the

scope of this invention as defined in the claims.
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4. The nmethod as recited in any of the preceding

cl ai ms, wherein adjusting conprises adjusting at | east
three valves via a control nodul e responsive to | oad
signatures on a work string coupled to the service
tool. 5. The nethod as recited in any of the
precedi ng cl ai ms, wherein adjusting conprises
adjusting at |least three valves via a control nodul e
responsi ve to el ectromagnetiarmgnat ures sent

downhol e. 6. The nethod as recited in any of the
precedi ng cl ainms, wherein confirmng conprises
WRREd kg v a el ectri cal signals. 7. The nethod as
recited 1n any of the preceding clains, wherein
confirn1ng conprises confirmng via opt|cal si gnal s.

CI ai %Bmet\/\h(ggef)eﬁ%ér@ﬁ% atneoperaplor?ﬂya \Q/]E:Hbolpee cgélﬁﬁgg%g via

I'Ses co
W I elpesiSosihgdadtdevabR. ser’ﬁtﬁ toad | Mgasplnmhtytc&”d'alvns any defired

the preceding clains, wherein

logatiomn hyeloge. Shesetijeves)e Gl b g SR R sandface
aSRAILRL1 onal node conprising a gravel C|rculat|on
conflguratlon and the second operational node

conpeiligbting the phvadity ef abres inyile senviss tepl bpth‘@eraa &rshopgrational mode

aﬂggighc%gd %E@rﬁﬁ%r{a?ﬂm e gvghouT V\ﬂ mtrﬂ Tt 516[% (&dcd {dofWith respect

e pr cedi ng C ereln adjusting conprises
tatdtewadlibog, tvherejl a.dyv.&tmg yom);ﬁrlseahdge@nget least three valves via a control

I@ tern1ne r.avel cking confi ﬁtlons 11. A
responsiye 1o ‘8“%461 cé’f‘ﬁ@ signatures sent ole;
performing at least one service operation or procedure within the wellbore at the

desired location by adjusting the plurality of valves.

2. The method as recited in any of the preceding claims, wherein adjusting comprises
adjusting at least three valves via a control module responsive to wireless signals sent

downhole.

3. The method as recited in any of the preceding claims, wherein adjusting comprises
adjusting at least three valves via a control module responsive to a pressure signature sent

downhole.

4. The method as recited in any of the preceding claims, wherein adjusting comprises
adjusting at least three valves via a control module responsive to load signatures on a work

string coupled to the service tool.

5. The method as recited in any of the preceding claims, wherein adjusting comprises
adjusting at least three valves via a control module responsive to electromagnetic

signatures sent downhole.
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a crossover system coupled wth a sandface assenbly;
a plurality of valves cooperating with the crossover
systemat a single location in a wellbore to

sel ectively communi cate or isol ate various regions
wi thout relative notion of the service tool with
respect to the well bore; and a packer and
wherein the various regions consist essentially of

6t Ubi Mge MR at FRitedimkal of THprecading lclaima badieeeint banfipaiiger
(AU),, tubing bel ow the packer (TL), and annul us bel ow
CPW@“%%&W@?“%?&)“ek@@waWWﬁmgerV|ce tool of any of the
preceding clains wherein the plurality of valves are
configurable to all ow sinultaneous conmuni cati on

Thet wdbemetiod as resitediinceny of sariecading stainms, wiigrgineconfirming

vent etween AU and AL and bet ween
gﬁﬁngﬁ #ﬂgnﬁ&ggg%#ﬁ%ﬁggﬂvgce tool of any of the

preceding claims wherein the plurality of valves are
conf ura&@ﬁ to allow co ni cati on between. TU

8hi | 25 S e AR O Hici PO TFeBIRE i ds: eaeﬁ'aC%L“m%

ca_rlﬂSn&@rcMhﬁﬁuﬁ%)ﬂ'a vﬂfele%ﬁ‘)f fdls.t he preceding claims
wherein the urality o val ves are configurable to

aIIOM/connunlcatlon between AU and TU whil e preventing

9C 0 n'mfﬂé GRiHoaRs RESUE ﬁlnarﬁ‘lc!f %%r@egﬁ diRaL WaRRid %t@aﬁg)g-%mpnses

e service too any o pr ecedl ng clai ns
avmetnr@ the plmealpy uf‘edlvetS}bem‘eew Hlevast O@p@tnemmoglg ceippisinga gravel

DU e omeriths i Rl Rl Sl iie deel P8
cgmm@kgmmahhﬁgb@mﬂbﬁ&&hh@opaﬁﬁmihe AU after t he packer
IS set.

10.  The method as recited in any of the preceding claims, wherein adjusting comprises

actuating the plurality of valves between predetermined gravel packing configurations.

I1. A service tool comprising:

a crossover system coupled with a sandface assembly;

a plurality of valves cooperating with the crossover system at a single location in a
wellbore to selectively communicate or isolate various regions without relative motion of
the service tool with respect to the wellbore; and

a packer and wherein the various regions consist essentially of tubing above the
packer (TU), annulus above the packer (AU), tubing below the packer (TL), and annulus
below the packer (AL).

12.  The service tool of any of the preceding claims wherein the plurality of valves are

configurable to allow simultaneous communication between TU and AL and between AU

and TL while preventing communication between AU and AL and between TU and TL.
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13.  The service tool of any of the preceding claims wherein the plurality of valves are
configurable to allow communication between TU and TL while preventing

communication between AU and AL.

14.  The service tool of any of the preceding claims wherein the plurality of valves are
configurable to allow communication between AU and TU while preventing

communication between AU and AL and between TU and TL.

15.  The service tool of any of the preceding claims wherein the plurality of valves are

configurable to set the packer.

16.  The service tool of any of the preceding claims wherein the plurality of valves is

configurable to pressure test the AU after the packer is set.
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