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TECHNICAL FIELD

This disclosure relates generally to equipment utilized

and operations performed in conjunction with a subterranean
well and, in an example described below, more particularly
provides well tools utilizing swellable materials which are

activated on demand.

BACKGROUND

Swellable materials have been used in the past to
perform various functions in well tools. For example, a
swellable material may be used in a packer seal element to
provide a packer assembly which is self-actuating downhole.
When an appropriate fluid contacts the swellable material,

the material swells and seals off an annulus in the well.

However, if the fluid is already present in the well,
the swellable material can begin to swell as soon as it is
installed in the well, which can lead to various problems.
For example, the material could swell prematurely, which
could prevent the packer assembly from being appropriately

positioned in the well.
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well tool is used in an open hole, or in perforated or |eaking casing, it
may not be possible or convenient to apply pressure to the annul us.
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i mprovenents in the art of activating swellable materials in subterranean
wel I's. Such inprovenents could be usefu for initiating actuation of packer
assenblies, as well as other types of well tools. SUMVARY In the disclosure
bel ow, well tools and nethods are provided which solve at | east one problem
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Therefore, it will be appreciated that it would be
desirable to provide improvements in the art of activating
swellable materials in subterranean wells. Such
improvements could be useful for initiating actuation of

15 packer assemblies, as well as other types of well tools.

SUMMARY

In the disclosure below, well tools and methods are
provided which solve at least one problem in the art. One
20 example is described below in which swelling of a swellable
material is initiated on demand, e.g., at a chosen time
after the material is conveyed into a well. Another example
is described below in which swelling of the swellable
material is initiated on demand by applying pressure to a

25 tubing string, or by transmitting a signal via telemetry.

In one aspect, a well tool described below includes a
generally tubular mandrel including a flow passage extending
longitudinally through the mandrel. A flow controller
initially prevents a fluid from contacting a swellable

30 material, but the flow controller permits the fluid to
contact the swellable material in response to manipulation

of pressure in the flow passage.



swel | abl e material, causes the swellable material to swell. In yet another
aspect, a nethod of actuating a well tool in a subterranean well includes

t he step Wb 20mitparbat i ng pressure in a fl ow passage ext eqdiusgomwhemsagh a
tubul ar string, thereby opening at |east one flow control device of the
wel | tool which selectively permts flud conmunication between a reservoir
of the well tool and a swellable material of the well tool. In this manner,
fluid in the reservoir is made to contact the swellable nmaterial. In a
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10 device of the well tool which selectively permits fluid
communication between a reservoir of the well tool and a
swellable material of the well tool. In this manner, fluid

in the reservoir is made to contact the swellable material.

In a further aspect, a well tool provided by this

15 disclosure includes a swellable material and a flow
controller which initially prevents a fluid from contacting
the swellable material, but which permits the fluid to
contact the swellable material in response to receipt of a
signal transmitted via telemetry from a remote location.

20 The telemetry signal may be selected from a group including
acoustic, pressure pulse, tubular string manipulation and

electromagnetic signals.

These and other features, advantages and benefits will
become apparent to one of ordinary skill in the art upon
25 careful consideration of the detailed description of
representative examples below and the accompanying drawings,
in which similar elements are indicated in the various

figures using the same reference numbers.

30 BRIEF DESCRIPTION OF THE DRAWINGS



disclosure; FIG 2 is an enlarged scale schematic el evational view of a
well tool which may be used in the well systemof FIG 1; and FIGS. 3-13
are enl arygodoncal@éschemati ¢ cross-sectional views of epamrpiSes00p7561 ui d
reservoirs and flow controllers which may be utilized in the well tool of
FIG 2 . DETAI LED DESCRI PTI ON Representgatively illustrated in FIG 1 is a
wel | system 10 and associ at ed net hod whi ch enbody principles of the present
di sclosure. In the well system 10, a tubular string 12 is installed in a

wel | bore 14. | hi a : e L hn 1 . casik and
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depi cted as Selﬁg d'val ve or choke assenbly. However, it should be clearly

under stood tha I?he e.wel | tﬁ;ls 2%, 22 are reI¥ re resgntat've.of a
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seal to selectively prevent flow through an annulus 26 forned between the

tubul ar stfi A912 and the casing 16. Swellable naterials may be used as
seals in otherF&éges of well tools in keeping with the principles of

3-13 are enlarged scale Schematic cross-sectional
views of examples of fluid reservoirs and flow controllers

which may be utilized in the well tool of FIG. 2.
10
DETAILED DESCRIPTION

Representatively illustrated in FIG. 1 is a well system
10 and associated method which embody principles of the
present disclosure. In the well system 10, a tubular string
15 12 is installed in a wellbore 14. 1In this example, the
wellbore 14 is lined with casing 16 and cement 18, but the
wellbore could instead be unlined or open hole in other

embodiments.

The tubular string 12 includes well tools 20 and 22.

20 The well tool 20 is depicted as being a packer assembly, and
the well tool 22 is depicted as being a valve or choke
assembly. However, it should be clearly understood that
these well tools 20, 22 are merely representative of a
variety of well tools which may incorporate principles of

25 this disclosure.

The well tool 20 includes a swellable material 24 for
use as an annular seal to selectively prevent flow through
an annulus 26 formed between the tubular string 12 and the
casing 1l6. Swellable materials may be used as seals in

30 other types of well tools in keeping with the principles of

this disclosure.



this disclosure. For exanpl e, another type of swellable seal is described in
U.S. Published Application No. 2007-0246213 for regulating flow through a
wel | screwo.20fg1@ntire di scl osure of this prior applic®&Cirars2019/027561

i ncorporated herein by this reference. The well tool 22 includes a flow
control device 28 (such as a valve or_choke, etc.) and an actuator 30 for
operating the flow control device. Swellable materials nmay be used in other
types of actuators for operating other types of well tools. For exanple,
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conventional packers, a seal elenent may be expanded radially outward by
| ongi t udi ARPKpting the flow control device. Swellable materials may

be used in other types of actuators for operating other

10 types of well tools.

For example, actuators using swellable materials for
operating well tools are described in U.S. Published
Application No. 2007-0246225. The entire disclosure of this

prior application is incorporated herein by this reference.

15 The swellable material used in the well tools 20, 22
swells when contacted by an appropriate fluid. The term
“swell” and similar terms (such as “swellable”) are used
herein to indicate an increase in volume of a swellable

material.

20 Typically, this increase in volume is due to
incorporation of molecular components of the fluid into the
swellable material itself, but other swelling mechanisms or
techniques may be used, if desired. Note that swelling is
not the same as expanding, although a seal material may

25 expand as a result of swelling.

For example, in some conventional packers, a seal
element may be expanded radially outward by longitudinally
compressing the seal element, or by inflating the seal
element. In each of these cases, the seal element is

30 expanded without any increase in volume of the seal material

of which the seal element is made. Thus, in these



conpressing the seal elenent, or by inflating the seal elenment. In each of
t hese cases, the seal elenent is expanded w thout any increase in volune of
t he seal waterwaho7zef whi ch the seal elenent is nade. ThRET/USR010/027561

t heseconventi onal packers, the seal el enent expands, but does not swell

The fluid which causes swelling of the gwellable material could be water
and/ or hydrocarbon fluid (such as oil or gas). The fluid could be a gel or
a sem-solid material, such as a hydrocarbon-containing wax or paraffin

whi ch el 8 W@ﬁ@ispaﬁsEQck@rbDCEﬁ@SEQ &egﬁgﬁéhﬂr anna WethOBSes!Hth's
manner , smePllng of the materi al coula be del aye nt|F the material is
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fluid could cause swelling of the swellable material due to passage of
time. Various Shel fablid whtiehi abgsasesikrdMingoofhobe skielllletlen the art,
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3385367, 7059415_and 7143832, the entire disclosyres of which are,
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surface condition. Then, when being placed in the well at a higher

pressur e, Wehdbpreeri 3n thiexpansed bypvehéisgypEi sbef mptengah erufdubg.
delayed until the material is positioned downhole where a

10 predetermined elevated temperature exists. The fluid could
cause swelling of the swellable material due to passage of

time.

Various swellable materials are known to those skilled
in the art, which materials swell when contacted with water
15 and/or hydrocarbon fluid, so a comprehensive list of these
materials will not be presented here. Partial lists of
swellable materials may be found in U.S. Patent Nos.
3385367, 7059415 and 7143832, the entire disclosures of

which are incorporated herein by this reference.

20 The swellable material may have a considerable portion
of cavities which are compressed or collapsed at the surface
condition. Then, when being placed in the well at a higher
pressure, the material is expanded by the cavities filling

with fluid.

25 This type of apparatus and method might be used where
it is desired to expand the material in the presence of gas
rather than o0il or water. A suitable swellable material is
described in International Application No. PCT/N02005/000170
(published as WO 2005/116394), the entire disclosure of

30 which is incorporated herein by this reference.

It should, thus, be clearly understood that any

swellable material which swells when contacted by any type



This type of apparatus and nmethod m ght be used where it is desired to
expand the material in the presence of gas rather than oil or water. A

sui t abl e woeblsbl@smat eri al is described in |Internati onCTASpéI0MATS6DN NO.
PCT/ NO2005/ 000170 (published as WD 2005/116394), the entire disclosure of
which is incorporated herein by this refecrence. It should, thus, be clearly
understood that any swellable material which swells when contacted by any
typeof fluid may be used in keeping with the principles of this disclosure.

Ref er ri ng,adgh i anah XFBOH%EH h Fépégﬁ?wﬁ@haEﬂédp§?ﬁ%§g§%§egﬁtEﬁ

. 1S .
cross-sectional vie one possi iguration o wel | tooﬁ 20 is

r epr esent diseébguirel.ustrated. The well tool 20 is used for convenience to
denonstrate how the principles of this disclosure may be beneficially
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tubul ar string, an
10 to enable swelling of a swellable material of the well tool.

As depicted in FIG. 2, the swellable material 24 is
positioned on a generally tubular mandrel 32. The swellable
material 24 could, for example, be adhesively bonded to the
mandrel 32, or the swellable material could be otherwise

15 secured and sealed to the mandrel.

A flow passage 34 (not visible in FIG. 2, see FIGS. 3-
13) extends longitudinally through the mandrel 32. When the
well tool 20 is interconnected as part of the tubular string
12, as in the system 10 of FIG. 1, the flow passage 34 also
20 extends longitudinally through the tubular string, and so
pressure in the flow passage can be conveniently manipulated

from the surface or another remote location.

The well tool 20 also includes a reservoir 36
containing a fluid 38 which, when it contacts the swellable
25 material 24, will cause the material to swell. The
reservolir 36 may take various forms, and several examples

are described in more detail below.

A flow controller 40 is used to control fluid
communication between the reservoir 36 and the swellable
30 material 24. In this manner, the fluid 38 only contacts the
swellable material 24 when desired. Preferably, the flow

controller 40 initially prevents the fluid 38 from



pressure in the flow passage can be conveniently mani pul ated fromthe
surface or another renote |ocation. The well tool 20 also includes a
reservoi rwéeomont@sni ng a fluid 38 which, when it cont aeC3/ush@osarsbi abl e
material 24, wll cause the material to swell. The reservoir 36 nmay take
various forms, and several exanples aregdescribed in nore detail below A
flow controller 40 is used to control fluid comunication between the
reservoir 36 and the swellable material 24. In this manner, the fluid 38
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controller 40 initrally prevents t 38 frontontacting the swellable
mat eri al 24nptbot per mesposaehtoont aredetermgpedsmandpalptédet efm ned
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be used tQcen.

10 The fluid 38 in the reservoir 36 is pressurized
somewhat due to a biasing force applied to a piston 42 by a
biasing device 44 (such as a spring, pressurized gas
chamber, etc.). ©Note that, in this example, the reservoir
36 is isolated from pressure in the annulus 26, and from

15 pressure in the passage 34. However, in other examples,
pressure in the annulus 26 or passage 34 could be used to

pressurize the fluid 38 in the reservoir 36.

The flow controller 40 includes flow control devices
46, 48, 50. The device 46 is depicted as a check valve
20 which permits flow from the passage 34 to an interior
passage 52 of the controller 40, but prevents oppositely
directed flow. The device 48 is depicted as a check valve
which permits flow from the reservoir 36 to the passage 52,
but prevents oppositely directed flow. Other types of one-

25 way valves or other devices may be used, if desired.

The device 50 is depicted as a rupture disc which
isolates the swellable material 24 from the passage 52 until
pressure in the passage reaches a predetermined amount
(i.e., until a predetermined pressure differential is

30 applied across the device), at which point the device opens
and permits fluid communication between the passage 52 and

the swellable material. The device 50 could instead



pressurize the fluid 38 in the reservoir 36. The flow controller 40

i ncludes flow control devices 46, 48, 50. The device 46 is depicted as a
check valwe 2otvwuaiw7permits flow fromthe passage 34 to amRCiraiSesivoe7spassage
52 of the controller 40, but prevents oppositely directed flow The device
48 is depicted as a check valve whichopermts flow fromthe reservoir 36 to
t he passage 52, but prevents oppositely directed flow O her types of
oneway val ves or other devices may be used, if desired. The device 50 is
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10 52 from fluid in the passage 34 in order to prevent
contamination of the fluid in the passage 52, while
permitting transmission of pressure from the passage 34 to

the passage 52.

When it is desired to initiate swelling of the
15 swellable material 24, pressure in the passage 34 is
increased to at least the predetermined amount (i.e., to
apply the predetermined pressure differential across the
device 50), at which point the device 50 opens. The fluid
38 is then permitted to contact the swellable material 24,

20 and the material swells in response to such contact.

Note that the swellable material 24 may be provided
with passages therein for allowing the fluid 38 to contact a
greater surface area of the material, to provide for even
distribution of the fluid in the material, etc. 1In
25 addition, the swellable material 24 may be provided with
reinforcement and/or other additional features not
specifically described herein, but which are known to those

skilled in the art.

Referring additionally now to FIG. 4, another
30 configuration of the well tool 20 is representatively
illustrated. This configuration is similar in most respects

to the configuration of FIG. 3, except that the flow



t he passage 52. Wien it is desired to initiate swelling of the swell able
material 24, pressure in the passage 34 is increased to at |east the

pr edet er mvoedicarmoerat (i.e., to apply the predeterm ned pPCEASAI16/027561
differential across the device 50), at which point the device 50 opens. The
fluid 38 is then permtted to contact the_swell able material 24, and the
material swells in response to such contact. Note that the swell able
material 24 may be provided with passages therein for allowing the fluid 38
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26 to initiate contact between the fluid 38 and the swell able material 24.
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pressure hpphhetaBnyl-dge?BrininbACheasedrboqak rheasnt ikheapi-edat enal ned
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devi ce 50fevacenhleh péi Whichepgénitc&hsodepéns. SPhepengi-d The fluid
38 is then permitted to contact the swellable material 24,

10 and the material swells in response to such contact.

Referring additionally now to FIG. 5, another
configuration of the well tool 20 is representatively
illustrated. This configuration is similar in most respects
to the configuration of FIG. 3, except that the device 46

15 does not provide for one-way flow from the passage 34 to the

passage 52.

Instead, the device 46 provides for one-way flow from
the passage 34 to a chamber 56 on an opposite side of the
piston 42 from the reservoir 36. In this manner, pressure

20 in the passage 34 is applied to the fluid 38 in the

reservoir 36 and, via the device 48, to the passage 52.

When it is desired to initiate swelling of the
swellable material 24, pressure in the passage 34 is
increased to at least the predetermined amount (i.e., to

25 apply the predetermined pressure differential across the
device 50), at which point the device 50 opens. The fluid
38 is then permitted to contact the swellable material 24,

and the material swells in response to such contact.

Referring additionally now to FIG. 6, another
30 configuration of the well tool 20 is representatively
illustrated. In this configuration, the devices 46, 48 are

not necessarily utilized, and the device 50 is in the form



38 is then permitted to contact the swellable material 24, and the material
swells in response to such contact. Referring additionally nowto FIG 5
anot her cwof2ogunaizcon of the well tool 20 is represent aPCYaiSgoiolok1sst r at ed.
This configuration is simlar in nost respects to the configuration of FIG
3 , except that the device 46 does nat jpravide for one-way flow fromthe
passage 34 to the passage 52. Instead, the device 46 provides for one-way
flow fromthe passage 34 to a chanber 56 on an opposite side of the piston

42 fromtpe Legenuobl $81vhNihBiIGTRENE! maREeISY " GhiBnl HE PASPBAE 94 1S
applied to tﬁeﬁgléig Sg }X tﬁe resergogrm§6 and, vPa t he dev?@e 4%, to the
passage 520 Whemaitdi senpeirptdree initiate swelling of the swellable
material 24, pressure in the passage 34 is increased to at |east the

predet er mi ned Wheont piredetermiappdl gleletpdetiempemahedepriessanehed

di fferenti,al ﬁc 0ss,t he dgvice 5%% at mh&ch gELnt t%ﬁ deﬁice 50.0§ens. The
fluid 38 PEPREACperAft PEGCFSOLoRPAEE Pheld@BPEAGPe FEPEPPYI OB 1A5d t he
mat eriml swel HeviiBer 69pandeatl 0oftiey €oatdctommaheeaithignabddiciveerakhy now to

FIG 6 , another .configuration of the well toqQl 20 is regresentatively
iIIustratE&?eFﬁoﬁﬁiQGCgﬁﬂiﬁﬂﬁa?WSH}apﬁﬁ BatpLéaligs 18 LPETRBY necessarily

utilized, jandibhe douieenglokSthB Ehe1fabTBf matBkig10r ¥akvRakBehildi ng a
material which is responsive to el evated tenperature. \Wen a predeterm ned
el evat ed wbpplrBelice P dégurédedomnhshe, deNacaablr FanldeFempPEisei quefi es,

thereby ORgRi BYample, a eutectic material.

10 Referring additionally now to FIG. 7, another
configuration of the well tool 20 is representatively
illustrated. 1In this configuration, pressure is applied to
the passage 52 by displacing the device 54 from within the
passage 34.

15 When it is desired to initiate swelling of the
swellable material 24, a ball or other plugging device 58 is
dropped or conveyed into the passage 34 and pressure is
applied to the passage above the ball, so that the ball
biases a plunger 60 radially outward. The outward

20 displacement of the plunger 60 also displaces the device 54
outward, thereby increasing pressure in the passage 52 to
open the device 50 and allow the fluid 38 to contact the

swellable material 24.

A seat or other sealing surface may be provided for the
25 ball 58 in the passage 34. The ball 58 may not directly
contact the plunger 60, instead the pressure applied above
the ball may operate to shift a sleeve which, in turn,
causes outward displacement of the plunger (or a dog, lug,
etc.) which causes outward displacement of the device 54 to

30 increase pressure in the passage 52.

Referring additionally now to FIG. 8, another

configuration of the well tool 20 is representatively



the device 50 and allowi ng fluid comruni cati on between the reservoir 36 and
the swellable nmaterial 24 to thereby initiate swelling of the swellable

mat er i al .wohelowmt@si al which nelts or liquefies in the @#eviuseo®02ms6ul d
conprise, for exanple, a eutectic material. Referring additionally now to
FIG 7 , another configuration of the welL tool 20 is representatively
illustrated. In this configuration, pressure is applied to the passage 52
by displacing the device 54 fromwi thin the passage 34. Wen it is desired

to !“itia&ﬁlagﬁkgkeg.ofIhh@hiﬂegbﬁ@hguggkﬁeheltﬁé1gavﬁe§'5@rigthsk_9huggin9
device 58 is dropped or conveyed into the passage 34 and pressure is
appl i ed t shehéopmsofige abpterehdibal,| busoishansthedbahl theasesmaofl anger 60

radi ally qut d. The outward displacenent .of the pl.unger 60, al so .di splaces
the dev) caNBETaE: vaRT="Prerbls™ 18, BBEFRG ey by, HPeRi O Re - iRelEB0alser,
open the device 50 and allow the fluid 38 to contact the swellable materi al
24. A seat or other sealing surface may be provided for the ball 58 in the

passage 34. Thahbal i t58smagshebddibedhliyiaent agklihagpbengae 60, instead
the pressure apglied above_the ball may operate to shift _a sleeve which, in
turn, cauS¥&liaPdar BaEPEpPacéAenPrEFSHRE gPuﬁﬁérpééﬁaaedéé,lﬁug, etc.)

whi ch causgeradbuar dndisPhapeRBRtcPhihBe Pe¥searatdi@rbPehedsg RpEessure in
t he passage 52. Referring additionally nowto FIG 8 , another
applied across the rupture disc 64, at which point the
rupture disc opens. A resulting pressure differential
10 across the shuttle valve 62 causes it to open, thereby
permitting fluid communication between the reservoir 36 and

the swellable material 24 via the passage 52.

Referring additionally now to FIG. 9, another
configuration of the well tool 20 is representatively
15 illustrated. 1In this configuration, the device 46 is not
necessarily used, and the device 50 is in the form of a
valve which opens in response to manipulation of pressure in

the passage 34.

The device 50 could, for example, be a pilot-operated

20 valve which opens in response to a predetermined pressure
being applied to the passage 34. The device 50 could be a
valve which opens in response to a predetermined pattern of

pressure pulses, levels, etc., applied to the passage 34.

When it is desired to initiate swelling of the
25 swellable material 24, pressure in the passage 34 is
manipulated as needed to cause the device 50 to open and
permit fluid communication between the reservoir 36 and the
swellable material 24. The fluid 38 can then flow through
the passage 52 to the swellable material 24 to cause it to

30 swell.

Referring additionally now to FIG. 10, another

configuration of the well tool 20 is representatively



configuration of the well tool 20 is representativelyillustrated. In this
configuration, the device 50 is not in the formof a rupture disc, but is

i nst ead iwothwy/floo7a of a shuttle val ve 62 which is operaCedskyroopmsai ng a
rupture disc 64. Wien it is desired to initiate swelling of the swellable
material 24, pressure in the passage_343is increased until a predeterm ned
pressure differential is applied across the rupture disc 64, at which point
the rupture disc opens. Aresulting pressure differential across the

shuttl e VE&YEs@%aE@H§eSAhgn§9tQHE”fleeESH¥rB§ﬁgEtPb”goBkEBQEEQEHHQiCatio”

bet ween the reservoir 36 he swell able material 24 via“the passage 52.
Ref er ri ngdeddirtibedabbpvromayobEl Gsed wighothés confiiguration of the wel |

tool 20 is presentatively illustrated. In_this nfiqurat.i t he devi ce
261 s not "Rbaecoari P ubBe Sandenelesi e 00 Te FIornEhEkRTIPatlsi ve
whi ch opensti depespedsent BIganipul atheneall, ptassuvafigurbeipassdgeid4. The

devi ce 50_coul d, .for exanple, be a_pilaqt-operated val ve which opens in
resporse t thﬂéaéﬁeﬁﬁPﬁ §XpPESRRLE Bgiﬁgea56?P€H°PS sﬁe passage 34. The
device 50 could be a.val ve which oqens in response tqQ a, predeterm ned
pattern of preSSufgPpEEsdsin EvElrsllet Ehe ZEFPFERLE03PNeSpASEREE 3R, When

it is desihedih@ekibli BEeaswBhbiing 86 Wikeppwal LabkamfBiehiah12¢, aRHESSUr €
in the passage 34 is manipul ated as needed to cause the device 50 to open

and per nm hefigpdlyophartcahponapatraded 2t heThesépieiriog604niheheonduit
66 is in fluid communication with the passage 52 in the flow

10 controller 40.

As temperature in the downhole environment increases
(e.g., as the well tool 20 is conveyed into the well), the
fluid 38 wants to expand (according to its coefficient of
thermal expansion), but it is constrained by the conduit 66,
15 and so pressure in the fluid increases. Thus, in the
configuration of FIG. 10, there is no need for the piston 42

and biasing device 44 to pressurize the fluid 38.

Referring additionally now to FIG. 11, another
configuration of the well tool 20 is representatively
20 illustrated. 1In this configuration, the conduit 66 is
larger (as compared to the configuration of FIG. 10) and is

only wrapped in one layer about the mandrel 32.

In addition, the conduit 66 is flexible, so that
pressure can be readily transmitted across its wall. The
25 piston 42 is used to transmit pressure from the passage 34
to the conduit 66. Thus, the fluid 38 in the conduit 66 is
pressurized using pressure in the passage 34. A more rigid
and/or rugged conduit 68 (such as a metal braided line,
etc.) may be used to connect the conduit 66 to the passage

30 52.

Referring additionally now to FIG. 12, another

configuration of the well tool 20 is representatively



swel l abl e material 24. The fluid 38 can then flow through the passage 52 to
the swellable nmaterial 24 to cause it to swell. Referring additionally now
to FIG MO amndtihes configuration of the well tool 20 i ®#CT/US2010/027561
representativelyillustrated. Any of the flow controller 40 configurations
descri bed above may be used with this ggntiguration of the well tool 20,
and so the details of the flow controller are not depicted in FIG 10.

I nstead, the configuration of FIG 10 utilizes another exanple of the

reservoir ;36,sAs icted iq;El Qqut-88 i bESer|ai gg ﬁgr g 5 t he
interior 3? a°con %?t 66 mwaﬁgegbgﬁrgﬁ e%énfia %yagggchelicérﬁy aggut t he
mandr el 32sedheani hher fdpwotonheoddrduhd,66ni songuhktiidncwitrbnicbeti on with

t he passage _R{2.in_the flow contraoller 40, enpetat ure.i.n,t,he downhol e
envi Fonmofp e sbecoratlo” et Prathuptn, 38 T80T bR e SigeaBint ot he

well), the qu'g 38 wants_to.expand éaccordin to its coefficient of
Uher mal - expansiBR). PhAESHES] d0cORE: FEPREIODS Che BSRAATES6EC &nd so

pressws e phretibeekhihddi nereas¢s. gThusheirabiyhappfinguaapirededtrit Gedlo,
there is no need faor the Biston 42 and bi asi ng device 44 taq Bnessurize t he
fluid 38.Pﬁ§FéPFPnSl§38F? Bﬁéﬂl9058ﬁ§t6hﬁléﬁv g€ afdrnthecor Fﬁﬁrépion of

the well {99h dBehSah@PpesRRtatn¥e! i khuskiatigdagl rrbhi heorbsauiati-on,
the conduit 66 1s larger (as conpared to the configuration of FIG 10) and
is only wiépgedtha ewellapée mboetripheZduNdpethg2paprag@dpei-on, the conduit

66 is flepipkeyr80ihNehe reservoir 36 may be increased by any means,
10 such as by the fluid 38 being subjected to elevated
temperature (as in the configuration of FIG. 10), or by
application of pressure from the passage 34 (as in the

configuration of FIG. 11).

Referring additionally now to FIG. 13, yet another
15 configuration of the well tool 20 is representatively
illustrated. This configuration is very similar to the
configuration of FIG. 12, except that the conduit 66 is
rectangular-shaped, instead of cylindrical as in the
configuration of FIG. 12. Otherwise, operation of the well
20 tool 20 as depicted in FIG. 13 is substantially the same as
operation of the well tool 20 as depicted in FIG. 12.

Although several specific examples of the well tool 20
are described above, in order to demonstrate a variety of
ways in which the principles of this disclosure may be

25 incorporated into a well tool, note that there exists an
even wider variety of well tool configurations which can
possibly utilize the disclosure principles. Furthermore,
any of the features described above for one of the
embodiments can be used with any of the other embodiments,

30 so any combination of the features described above can be

used in keeping with the principles of this disclosure.



pressure can be readily transmtted across its wall. The piston 42 is used
to transmt pressure fromthe passage 34 to the conduit 66. Thus, the fluid
38 in thewoanuuil10766 i s pressurized using pressure in tReTABIGIAYL7SBY. A
nore rigid and/ or rugged conduit 68 (such as a netal braided line, etc.)
may be used to connect the conduit 66 g the passage 52. Referring
additionally nowto FIG 12, another configuration of the well tool 20 is
representativelyillustrated. In this configuration, the devices 48, 50 are

used in the T1wrcaLRANLer G chBoAPREHRC! LENCHL! feliecpgRdyht 66 form ng
the reservoir 36 for the flui §8. en pressure in the reservoir 36
i ncreasesdescaipeddebevri ntdlieeebppéigativhepébprapphyengoaipitdeter m ned

pressure differential across e.devi,ce {0 t he vice 50, wil.l ;open and
Dermit 1 SarsrcEneeRhaBl 5B Fofifngt: Bt bhe Ge bR Rkt iah B onat or i al
24 via theipashag€1bi. cBnegslleri A0t hantesesvassodbaey Hidoiwnevaaged by any

means,_such as by the fluid 38 being_subjected to el evated tenperature (as
in the coRfVyGRSt #8n 6§'Fpg¥ Y8 Yeogzb?ngzﬁFiEHPFBﬁeoﬁlﬁFeéédre fromthe

passage 3fiofrasek) the €28/ gehdirbeneef 46! Gould) inRetanri Bg additional ly now
to FIG 13, yet another configuration of the well tool 20 is

repr esent 88AGELPN; | LoSPrRPEALETHLOVcERPEEALalPEACPS VBAGhsSPKRl ar to the
Ponfigura%EQSOHEéEEGEolgigﬁéﬁngrBHQ&iEﬁgdCQQQUE%oﬁQtEE ' pekagduear - shaped,
instead of cylindrical as®in the configuration of FIG 12. erw se,
oper at i onpufisehetwbbflar string manipulation or electromagnetic
10 telemetry from a remote location. Suitable telemetry

responsive flow controllers are described as an actuator,

valves and control device in copending U.S. application

serial no. 12/353664, filed on January 14, 2009, the entire

disclosure of which is incorporated herein by this

15 reference.

The above disclosure describes a well tool 20 which
comprises a generally tubular mandrel 32 including a flow
passage 34 extending longitudinally through the mandrel 32.
A flow controller 40 initially prevents a fluid 38 from

20 contacting a swellable material 24, but permits the fluid 38
to contact the swellable material 24 in response to

manipulation of pressure in the flow passage 34.

The swellable material 24 may extend circumferentially
about an exterior of the mandrel 32. 1In this manner, the
25 well tool 20 could be a packer assembly. However, other
types of well tools (such as the well tool 22) may

incorporate the principles of this disclosure, as well.

The fluid 38 may be disposed in a reservoir 36 of the
well tool 20. The reservoir 36 may be isolated from
30 pressure in the flow passage 34. The reservoir 36 may be
isolated from pressure exterior to the well tool 20 (such as

in the annulus 26).



tool 20 as depicted in FIG 13 is substantially the sane as operation of
the well tool 20 as depicted in FIG 12. Although several specific exanples
of the weWwb220wol11®6 are descri bed above, in order to deromdaiSc@v®2mevari ety
of ways in which the principles of this disclosure may be incorporated into
a well tool, note that there exists anjgven w der variety of well tool
configurations which can possibly utilize the disclosure principles.
Furthernore, any of the features described above for one of the enbodi nents

can be used i hhyanyial bBeiekNel FaDOdLBRY! res8uply LoORLNALLEN g he

features descri bed above can be used”i ng wth the principles of this
di scl osur énFtheexesplkeoirhd6enbddersenrs ah the Webiv pesbage ddsweiybbé above
utilize applLication_.of pressure.tg initiate contact, bhetwe the, fluid 38
and the ouBPPERLESRel kel R 38 , Bpha e pl SeBREPT b Tt BlnbT the
associ at ed1blvowoaernbildkerdavi, cestA6£hé8£160, cvakvelbdeatndtos0r upt ure di sc
64). However, the EIOM/controllerRﬁO coul.d Lnstgidh or in addition,

i gild

incorﬁ%ra?@iFFB%NE Mt PEPVEBYILEEs 2Rfli BRTELE B e CPBMERREFLON

transm tt gdtwkanaeadskeserPbeesybeantl t8e EWbUNab1st mhRaraNi pul.ation or
el ectromagnetic telemetry froma renote | ocation. Suitable telenetry

responsive flowheoribQ! beneraieqdeseri Bedmasy aBmpetidat k. 1¥aky¥esnands
control device in copendin application serral no. 12/353664, filed on

us.
January 14,rzeegretﬁéS@nﬁnggadV§éV@sur@h@fWﬂﬁﬂchopé PAcBrpoiaréddRerei n by
this refepenegurlNeq@82Y8idhSabosubes9eanitheesB14ebE LR8I £2Hi¥hkgh

10 from the flow passage 34.

The flow controller 40 may permit contact between the
fluid 38 and the swellable material 24 in response to
application of a predetermined elevated pressure in the flow

passage 34.

15 Also described by the above disclosure is a well tool
20 which comprises a swellable material 24, a generally
tubular mandrel 32 and a conduit 66 wrapped
circumferentially about the mandrel 32. The conduit 66
contains a fluid 38 which, upon contact with the swellable

20 material 24, causes the swellable material to swell.

The conduit 66 may be isolated from pressure in a flow

passage 34 extending longitudinally through the mandrel 32.

A flow controller 40 may selectively permit contact
between the fluid 38 and the swellable material 24 in
25 response to increased pressure within the conduit 66.
Pressure within the conduit 66 may increase in response to
thermal expansion of the fluid 38 therein. Pressure within
the conduit 66 may increase in response to manipulation of
pressure in a flow passage 34 extending longitudinally

30 through the mandrel 32.



conprises a generally tubular mandrel 32 including a fl ow passage 34
extending longitudinally through the mandrel 32. A flow controller 40
initiall ywprewanteea fluid 38 fromcontacting a swel | ablPeTrst@vioatse4, but
permts the fluid 38 to contact the swellable material 24 in response to
mani pul ati on of pressure in the flow_passage 34. The swellable material 24
may extend circunferentially about an exterior of the mandrel 32. In this
manner, the well tool 20 could be a packer assenbly. However, other types

of wel| tools &ﬁHCQbB§etB?s@@b%u&%ohlég)d€§¥rh§89r80ﬁgkﬁoﬁh8fpr'”C'p'es of

this disclosure, as wel lurd 3 I sposed 1n a reservoir 36 of
t he well aobuaZQHgTheweééetooﬂr2361na9 bgbts@tanednfwe&ipre@barmethOdhe

fIOM/pass gé S man ?r gnr r iﬁed f%on1§re§§ure exterior to
t he well 9089 y (suc Pas%n"Enk Sﬁﬁu us 56? 'aBPRgdevi'ce 44 may apply

pressure é&tbhdlhbutdraaghnathabueaers@rﬁn3612Preaemeeylbpbh&n@law passage
34 may_ be transnltt%iﬁto at st one fl roI EV|ce 58 of the flow

control | ereagt RPEhI{RY FPBRF@ nfPELCEev 08 55 SelEdti %8Py pPeVBAEPNg and

perm ttingefibbidvedynyBirmatson1betvesAmtinechesenvBetwdenagdrbBergwell abl e
material 24. The flow control device 50 na{ conprise at | east one of a

rupture dd§coinéhg valdetoPhe2Qepnd: 8opvedlakyei Herayéasd 8ﬂe§§uﬁée
equa"Z'n9e§§V£88154wWQk%By'%OEQEEE ghe;fl whd §§sEE98&%h§6f g%g%ggage 34.

The fl ow control may permt contact between the fluid t he
smelIabIethateweéﬂablelmatesp@hsé4to

10 The swellable material 24 may extend circumferentially
about a generally tubular mandrel 32 of the well tool 20.
The mandrel 32 may be interconnected as a part of the

tubular string 12.

The pressure manipulating step may include transmitting
15 pressure in the flow passage 34 to an exterior of a conduit
66 extending circumferentially about a generally tubular
mandrel 32 of the well tool 20, with the mandrel being
interconnected as a part of the tubular string 12. The
reservoir 36 may comprise an interior of the conduit 66.
20 The flow control device 50 may comprise at least one of a

rupture disc and a valve.

Also described by the above disclosure is a well tool

20 which includes a swellable material 24 and a flow
controller 40 which initially prevents a fluid 38 from

25 contacting the swellable material 24, but which permits the
fluid 38 to contact the swellable material 24 in response to
receipt of a signal transmitted via telemetry from a remote
location. The telemetry signal may be selected from a group
comprising acoustic, pressure pulse, tubular string

30 manipulation and electromagnetic signals.

The above disclosure describes the well tool 20 and

associated method, in which the well tool may include the



application of a predeterm ned el evated pressure in the flow passage 34.

Al so described by the above disclosure is a well tool 20 which conprises a
swel | abl evoebavila7624, a general |y tubul ar nandrel 32 amdTalScanaeissl 66

wr apped circunferentially about the mandrel 32. The conduit 66 contains a
fluid 38 which, upon contact with the ggell able material 24, causes the
swell able material to swell. The conduit 66 may be isolated from pressure
in a flow passage 34 extending |longitudinally through the mandrel 32. A

f1ow contgabh ¢t 40 H§¥e§%§‘ccbhveh}§n8‘fl’e"f‘ §2C0RY Bt BQE gnsyhe fluid 38 and

the swel |l abl'e naterial 24 in résponse to I hcreéase regsure’within the
condui t 66eSPrE93uré6mﬁﬁhumdtﬁé,céhQW|COﬁGrnéﬂernéﬂeapestpnrééponse to

t her nmal eﬁgan5|on of tge4EIU|q 38 thg&ein gressurg %hlg theagogduit 66
may i ncredsé in rgs oﬁse t6 man |pu 8? p?gssu é | PVO% pgsggge 34
extend|ng5Qongqhadunahbydbb&augB4LhehambdmeBGSZbIme gboveldngelrosore al so
descri bes met hod uatin I I n a subterranean well. The
nethodsinéﬁﬂﬁé i fi Bﬁlgévn§u8385§w§éan8§ R %P5a§93581§§ ggteﬁé?ng

t hrough apbybybkar, st Fb@goﬂﬁsk&m%abynomel pgtayiheashderstbhhawcaant Kol
device 50 of the well tool 20 which selectively permts fluid comrunication

bet ween aveédeteilr 288/6t mﬁéh@élﬂn€@§9029téﬁ6 fheweriasreleat efi &higa of
the well 899b10§hﬁeeéxua fbe'eoﬁ tQctBa 6§S§e;@b&m§§ %QﬂhgﬁEsuEQeof

swel | abl e material 24. The swel e materi a may exten
ci rcunf er &éhei apegific swellable material 24, mandrel 32, flow passage

10 34, reservoir 36, fluid 38, flow controller 40, piston 42,
biasing device 44, flow control devices 46, 48, 50, passage
52, equalizing device 54, chamber 56, ball 58, plunger 60,
shuttle valve 62, rupture disc 64 and/or conduits 66, 68

described above.

15 It is to be understood that the various examples
described above may be utilized in various orientations,
such as inclined, inverted, horizontal, vertical, etc., and
in various configurations, without departing from the
principles of the present disclosure. The embodiments

20 illustrated in the drawings are depicted and described
merely as examples of useful applications of the principles
of this disclosure, which are not limited to any specific

details of these embodiments.

In the above description of the representative examples
25 of this disclosure, directional terms, such as “above,”
“below,” *“upper,” *“lower,” etc., are used for convenience in
referring to the accompanying drawings. In general,
“above,” *upper,” *“upward” and similar terms refer to a
direction toward the earth’s surface along a wellbore, and
30 “below,” “lower,” “downward” and similar terms refer to a

direction away from the earth’s surface along the wellbore.



about a generally tubular mandrel 32 of the well tool 20. The mandrel 32
may be interconnected as a part of the tubular string 12. The pressure
mani pul atwogosygpo7aay i ncl ude transmtting pressure in Pog/Uskawopsssage 34
to an exterior of a conduit 66 extending circunferentially about a
general ly tubular mandrel 32 of the wehl tool 20, with the mandrel being

i nterconnected as a part of the tubular string 12. The reservoir 36 may
conprise an interior of the conduit 66. The flow control device 50 may
comprise at | eagtoBagsal 3 pURLBGCsHisteANdnackdl uee fbReadeagphbed by the
above disclosure I's a wel Ich includes a swel material 24
and a flowaceﬁuﬁobbeslderahnoh pﬁ|thala90peedeﬁC$latﬁbn|df38 from

contactin% th sue th §rha t 4, |%h permts EgethU|d 38 to
contact th&P MEFPaSIe ﬁa?er F23%Ph fe ponge F8 ?8c8|pt of“a S|§nal
transnittmddmfacbeheﬁenrydﬁ&@ﬁbasreaubeth@uatbﬁe dbéetebaset aydsi gnal may
be selected fro 8roug cogpr|5|ng aco stic, pressure pulse, tubular
string maRtPEFafP8RIgRdMaYeRer BREGNED ENEPGNEPECITRE SHBOSIHPEEFosAPE
descri besstiba wabhhgb80hrd0Owardiassaei ab@gerr@tfhede Fﬂl‘y‘i’@hﬁmebhéf\/\@hb t ool
may include theswellable material 24, mandrel | ow passage 34

r eser voi r PZEsSeptuRdsgdosprew cAREPERLEELYG, tb?s?@ﬁeg21n5|§§ﬁﬁ§1§QV|ce 44,
fl ow cont 81,a50; a ali.z e 5 chanber
Nl st P S e S PR et el
66, 68. k@m&veﬁ,iélpetschlgn|ahddexnmphe enlywi theungéritanddt kappe

10 of the present invention being limited solely by the

appended claims and their equivalents.



wel | tool and/or nmethod incorporating the principles of this disclosure
coul d be constructed or perfornmed w thout use of the specific swellable
mat eri al wo20mandi7el 32, fl ow passage 34, reservoir 36, PCIraisdo18®27561 ow
controller 40, piston 42, biasing device 44, flow control devices 46, 48,
50, passage 52, equalizing device 54._ e¢haaber 56, ball 58, plunger 60,
shuttle valve 62, rupture disc 64 and/or conduits 66, 68 described above.
It is to be understood that the various exanpl es descri bed above may be
utilized in vawﬁggs Qr ceREAEDORS, such as inclined, inverted, horizontal,
vertical, etc., and in various configurations, wi t hout departlng fromthe
prlnC|pIes of the present disclosure. The enbodinents illustrated in the
drawi ngs are depicted and described nerely as exanples of useful
applications of the,pri | ﬁ% g ¢l osure, which are not limted to
any specific dgtallé % Tghgggié 8% ris n3' In the above description of the
representatlve ex%ng il Puia%'%%h sy elncirgctlonaklg%rns such as
"above, " "bel ofy, #* y.t - are-dseddr or “c8hiv AP8RES i n
referrsngek@ehhengc¢onganmdmgadn§wthg5ughntgenmaaarelabamd," "upper, "
"upward" and simlar terns refer to a direction toward the earth's surface
al ong a wel | boseflandcohelrowler” vaweh, inidoanngr greapetsi &l Faunitefwdmr ef er
to a dlrectlon away fromthe earth's surface al on bore. X caourse,

a person SR P@Hlpﬁ fhEVE L aRGEI BAtEROALa E’HiteWBIlgEoF@FHéitét cBR 6fUife

above des@b'Ethachth@pé%%@@bﬁibVﬁa%g?QQ&”EHt%esb@ﬁgb|¥oapprec'ate t hat
man
Y manipulation of pressure in the flow passage.

10
2. The well tool of claim 1, wherein the swellable
material extends circumferentially about an exterior of the
mandrel.
15 3. The well tool of claim 1, wherein the fluid is
disposed in a reservoir of the well tool.
4. The well tool of claim 3, wherein the reservoir is
isolated from pressure in the flow passage.
20

5. The well tool of claim 3, wherein the reservoir is

isolated from pressure exterior to the well tool.

6. The well tool of claim 3, wherein a biasing device

25 applies pressure to the fluid in the reservoir.

7. The well tool of claim 3, wherein pressure in the

flow passage is transmitted to at least one flow control



nodi fications, additions, substitutions, deletions, and ot her changes may
be made to these specific enbodi nents, and such changes are within the
scope of wheopriinwbpl es of the present disclosure. Accordirnsgkeio/ortsel
foregoing detail ed description is to be clearly understood as being given
by way of illustration and exanple onl gy the spirit and scope of the
present invention being limted solely by the appended clains and their
equi valents. WHAT IS CLAIMED IS: 1 . A well tool, conprising: a generally

tubul ar rgpgrel b@ckpgiﬁio@ Ebﬁ%&Bﬁié?Qetﬁét?ﬂgwngohﬂggitHQbQé l'y through

the mandrel; and a flow controller which initially prevents a fluid from
contact|ngeéesw@Vbéyleraueetﬁag,abdtpahmahtpegnfﬂgldheommundcabloontact t he

swel | abl e terial.in_response to |pula Qn . of Lessuge in the flow
passage. En% YTRE thFIngg VorTe Edn%ﬁ &i gl Wg SwefTabl e materi al

extends circunferentially about an exterlor of the mandrel . 3 . The well
t ool of claim1l , mherein the fluidis disposed in a reservoir of the well
t ool The cl ai is isolated from

pressife in th 11 ohPRhulactBl 35 tRTheyr LRCEETRTERE S10% RBRERRTL he

reservoir degicsokahpeikeemapr esadeoast efi ar riptulte vekk taal a ¢alvéhe well
tool of claim3 , wherein a biasing device applies pressure to the fluid in

the reservoir. 7 . The well tool of claim3 , wherein pressure in the
9. The well tool of claim 7, further comprising a
pressure equalizing device which isolates the fluid from the

10 flow passage.

10. The well tool of claim 1, wherein the flow
controller permits contact between the fluid and the
swellable material in response to application of a

15 predetermined elevated pressure in the flow passage.

11. A well tool, comprising:
a swellable material;
a generally tubular mandrel; and

20 a conduit wrapped circumferentially about the mandrel,
the conduit containing a fluid which, upon contact with the

swellable material, causes the swellable material to swell.

12. The well tool of claim 11, wherein the conduit is
25 isolated from pressure in a flow passage extending

longitudinally through the mandrel.

13. The well tool of claim 11, wherein a flow

controller selectively permits contact between the fluid and



fl ow passage is transmtted to at | east one flow control device of the flow
controller, the flow control device selectively preventing and permtting
fluid corwonomatii@s bet ween the reservoir and the swel | ablrayspabmeisal . 8
The well tool of claim7 , wherein the flow control device conprises at

| east one of a rupture disc and a vaLvepy 9 . The well tool of claim7 ,
further conprising a pressure equalizing device which isolates the fluid
fromthe fl ow passage. 10. The well tool of claiml , wherein the flow

Contr0|leEhBeg@bﬁiaBQBtﬁﬁ%e??%ﬂegﬂ tBg EhﬁbdtB”QnE28a§@@'E?QEEu?@ter'a' in

response to application of a pre et ernt el evated pressture in the flow
passage. W¥ithAnwshe tooHuitenprising: a swellable material; a generally
tubul ar mandrel; and a conduit wapped circunferentially about the nmandrel,
the conduit containing a fluid which, upon contact with the swellable
material, causes the swellable material to swell. 12. The well tool of
claim 11, whereéin tmhecwadmitobi pbfokaten ﬂBonwheeeinrprstarélwﬂmhassage
gh_the mandr el t ool of cl ai m

extemﬂ%ng hong naIIE t hr ou g E
11, reff® EoﬁP EFPE?SséPeE?FP8P§epEPn1 §TE8 t&éPaBéﬁﬂéeﬁ the fluid
andt he smehbaanalaatﬁék@hnln response to increased pressure within the

conduit. 14. The well tool of claim 13, wherein pressure wthin the conduit
i ncreases in response to thernmal expansion of the fluid therein.
15. The well tool of claim 13, wherein pressure within
the conduit increases in response to manipulation of
10 pressure in a flow passage extending longitudinally through

the mandrel.

16. The well tool of claim 11, wherein the swellable

material extends circumferentially about the mandrel.
15

17. A method of actuating a well tool in a

subterranean well, the method comprising the step of:

manipulating pressure in a flow passage extending
through a tubular string, thereby opening at least one flow
20 control device of the well tool which selectively permits
fluid communication between a reservoir of the well tool and
a swellable material of the well tool, whereby a fluid in

the reservoir contacts the swellable material.

25 18. The method of claim 17, wherein the swellable
material extends circumferentially about a generally tubular
mandrel of the well tool, and wherein the mandrel is
interconnected as a part of the tubular string, in the

pressure manipulating step.

30



15. The well tool of claim13, wherein pressure within the conduit

i ncreases in response to mani pul ati on of pressure in a flow passage

ext endi ngvbangytindsnal |y t hrough the mandrel . 16. The welh/useab/ogfser! ai m
11, wherein the swellable material extends circunferentially about the
mandrel. 17. A nmethod of actuating a_-well _tool in a subterranean well, the
nmet hod conprising the step of: manipulating pressure in a fl ow passage
extendi ng through a tubular string, thereby opening at |east one flow
control devicegf t'ﬁ!ﬁe"‘ﬁlelthba%f""eigfims?‘7?%}%?@1 p%h%‘ E:Q:efsgﬂirg .
conmmuni cation between a reservoir of the wel tooP an swel ['abl e materi al
of the wehbntipolatwhgr ebpgpafiirthdri pomprisesetvehsmiébhtiagt preheusaelihabl e
naterial.t%S.ﬁih% neghodeog c%ain&%?rim@er%in tge Sw Ilagledgaterial
extends circu 8reﬁ?lgﬁpy abott" & ggnePaIPy ?uﬁupgr randr el Cot 9t he wel |

t ool , andcwheusfsrtheigangr abous bngeneennegt edbaiaz mantirell bliethebul ar
strinq% in Ee pr ssugg naniguha ing step. 19. The t hod of cIaiE11£,
wher eith t KELpr E88r e CRENMBOFXE; née% 8p PGPEREPNESHSF 8852t PARSNPLt TRE
pressure icQpuharf kewingssada tBecaRe8¥obier cohp2is@Rduhh exterdbRdor
circunferentially about a generally tubular mandrel of the well tool, the

mandrel b&hRgCPREBAEennected as a part of the tubular string, and the
reservoir conprising an interior of the conduit. 20. The nethod of claim
17, wherein the flow control device conprises at |east one of a rupture

di sc and a val ve
20. The method of claim 17, wherein the flow control

10 device comprises at least one of a rupture disc and a valve

in the pressure manipulating step.

21. A well tool, comprising:
a swellable material; and

15 a flow controller which initially prevents a fluid from
contacting the swellable material, but which permits the
fluid to contact the swellable material in response to

receipt of a signal transmitted via telemetry from a remote

location.
20
22. The well tool of claim 21, wherein the swellable
material extends circumferentially about an exterior of a
generally tubular mandrel.
25 23. The well tool of claim 21, wherein the fluid is

disposed in a reservoir of the well tool.

24. The well tool of claim 23, wherein the reservoir
is isolated from pressure in a flow passage extending

30 longitudinally through a generally tubular mandrel, the



in the pressure mani pulating step. 21. A well tool, conprising: a swellable
material; and a flow controller which initially prevents a fluid from

cont act i nyotzhw/mwek| abl e materi al, but which permts thecfiuse@onersépnt act
the swellable material in response to receipt of a signal transmtted via
telenetry froma renote |ocation. 22_ Phe_well tool of claim?2l, wherein
the swell able nmaterial extends circunferentially about an exterior of a
general ly tubular mandrel. 23. The well tool of claim21l, wherein the fluid
Is di f5posﬁ@ehTaﬁlé%ﬁ'&é?hél%x&@ﬁd}"&g' cES}ehmfé‘llenPi'alf“Lﬁ' Lbbae! off claim 23,
wherein the reservolr Is 1solate rompressure in ow passage extendi ng
| ongi t udi sakeyiphr ofighhe pendrall.y tubul ar mandrel, theswel |l able materi al
extending circunferentially about an exterior of the mandrel . 25. The wel |
tool of claim 23, wherein the reservoir is isolated from pressure exterior
to the well tool. 26. The well tool of claim23, wherein a biasing device
applies pressuké.t oThhewklli dobd dlieciadar 26|, r whd¥eihheéheelrbskoobief claim

or essuf e bl S601ALEN SFolt PERGOHGH: BUPAEIGH ZHU“BRoREr InibRLT o si gnal s.

26. The well tool of claim 23, wherein a biasing

device applies pressure to the fluid in the reservoir.

10 27. The well tool of claim 21, wherein the signal is
selected from a group comprising acoustic, pressure pulse,

tubular string manipulation and electromagnetic signals.



