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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention vrelates to apparatus and

5 methods for drilling and/or completing wells in the
subterranean. In another aspect, the present invention

relates to apparatus and methods for isolating géolog;cal
formations in wells and isolating well casing annuluses.

In even another aspect, the present invention relates to

10 apparatus and methods for producing from side tracked
wells drilled from the bore of previously drilled wells.

In still another aspect, the present invention relates to
apparatus and methods for isolating défective casing in

an existing wellbore, isolating a liner top, or isolating

15 a zone.



WO 02/ 25059 PCT/ USO 1/29740 2 2. Description of the Related Art QI fields

are usually produced by drilling wells to one or nore |arge reservqiyr oy
to vertically- rated smaller reservoirs encountered by i.ndi 'éug} 00
mellbore.agofﬁégggsts of a well are the costs of drilling éﬁ@nbﬁ@ﬁ%%‘st of

conpletion. Wiereas drilling is the actual creation of the wellbore,
conpletion is the process of insertingacasing, tubing, and tubular
accessories into the well to allowthe oil or gas to be drawn out and 10

stored for use. It is _conpRBcRLRAEEbEEOFN+ERTRELGELRYG AxtWel | to run a string
of protective casing into the WwelTbore and then to run production tubing

inside the casing ta.ong. er j to. vertical l.y-s t
production zones encgﬁﬁtg%égé%ya¥%§§a%$ygé gp#&%%ﬁ?ﬂéé%gxgﬁﬁgﬁ&%&gg Bgaring
formati ons penetrated are depleted, the well has lost its Esefulness. In
many i nstances, O8faPF MEE& VGLES iTFRPELILET 26 tof VERRL6RE LKagrPPARgated
formation in the vicinity of the wellbores nay not be depl eted.
Unfortunately, Pmailsezorespevcive encennteredtby krodghividugildwediibphe - wel |
(sidetrack) through the existing well casing using conventional

si det r agki ng neThedsosSuchofired hoddlr eque rithe costs of drilling and the

cost of completion. Whereas drilling is the actual
creation of the wellbore, completion is the process of
inserting casing, tubing, and tubular accessories into
the well to allow the o0il or gas to be drawn out and

10 stored for use. It 1is common practice in completing a
well to run a string of protective casing into the
wellbore and then to run production tubing inside the
casing to one large reservoir or to vertically-separated
production zones encountered by the wellbore. Once the

15 oil or gas‘bearing formations penetrated are depleted,
the well has lost its usefulness.

In many instances, small reservoirs in other areas
of the o1l bearing formation in the wvicinity of the
wellbores may not be depleted. Unfortunately, it is

20 expensive to drill out through the side of the well
(sidetrack) through the existing well casing using
conventional sidetracking methods. Such methods require
that the tubing be removed, a section of the casing be

milled out and a drill run back down through the casing



that the tubing be renoved, a section of the casing be mlled out and a
drill run back down through the casing 17 MAR 2005 WO 02/25059 17 MAR 2005

PCT/ US01/ - 3 and directed outward through the mll ed: on to
drill a dﬁ?é@%?ﬁﬁ%l well fromthe casing outwardly to an 3&32&%P§§4&hlch
addi ti onal hydrocarbons may be recovered. Since these techniques are

rel atively expensive, the 5 anount of_. pptential hydrocarbon recovery
required to justify such sidetracking operations is relatively |arge.

Since, in nmany j I?EtagggétearQﬁﬁwg&dﬂgﬁ¥3d |Qherﬁ gyepahl e g%%{ 0GR bogs

containing |ess an the anmount requiredto justi y this ad onal expense
are known, it 10 i.s desirabl.e. th ecqnom cal . net hod be evelo ed to
enabl e t he ecoﬁ%ﬂ%f%.a %ﬁ%@%&§p9ﬁ tWFii;f%O fgbe %ﬁﬁﬁﬁ?t?uEW%ﬁd drocarbons

The smal l er quantities of cﬁgrocarbons ngﬁ, in fact, be quite sizeable. One
probl em t hat cafF P i@ e CosCaffepaly BREESCaThope BaYi i T9eRWS el | i s

that the new tubing inserted in the original well casing in the process of
drilling the |%ieeal tielde useahhjanssofadmaiedatdivatet eexphaaivhe thbing
of the original well to provide roomfor passing the tubing down the casing
and int® the | admswabt welfl bpoeential hydrocarbon recovery required to

justify such sidetracking operations is relatively large.
Since, in many instances, areas of ©potentially
recoverable hydrocarbons containing less than the amouﬂt
required to justify this additional expense are known, it
10 is desirable that a more economical method be developed
to enaﬁle the economical recovery of these smaller
quantities of hydrocarbons. The smaller quantities of
hydrocarbons may, in fact, be quite sizeable.
One problem that can reduce the cost effectiveness
15 of a side tracked well ié that the new tubing inserted in
the original well casing in the process of drilling Ehe
lateral well usually is of smaller diameter than the
tubing of the original well to provide room for passing
the tubing down the casing and into the lateral wellbore.
20 This smaller diameter of tubing reduces the rate at which
0il or gas can be brought to the surface.
Another problem associated with conventional
sidetracking methods is the frequent need to run and

cement an additional set of casing above or through the



20 This smaller dianmeter of tubing reduces the rate at which oil or gas can
the surface. Another problem associated with conventi
97483005

be brought to

si detrackin thods is the frequent need to run and cenent a
set of caSWﬂ&ﬂgﬁabe or through the 17 MAR 2005 WO 02/2505§TB%¥WU%%E5

- 4 proposed
such probl ens

129740

producing formation to isolate the side tracked well from
as adj acent water-bearing; formations. There is a need in the

art for apparatus and nmethod 5 for drilling and/or conpleting a well.

I s anot her nee%f@éé@dﬁéo%&ﬁ &yrﬁ&i&pp@éa#é@m@?l@ﬁ;%hggaef@faékéal!ng

and/ or conpl et
of the prior

for perform ng co ective'sid

anot her need
reservoirs wt
di sadvant ages

10

15

20

inga we Ich"do not suffer froma

racked wel | i ONs.

Ther e

t he deficiencies

here 1s still

Ydr, 10 THe" eclanevenopaobher aeed J ot anparal v, and, peLjods

n the art for apparatus and nethods for accessing snal
HFSRAF1A%5 t r acked conpl etions, which do not suffer from

of the prior art apparatus and net hods,
There is a need in the art for apparatus and method

for drilling and/or completing a well.

There 1s another need in the art for improved
apparatus and methods for drilling and/or completing a
well, which do not suffer from all of the deficiencies of
the prior art.

There is even another need for apparatus and methods
for performing —cost-effective side tracked well
completions.

There is still another need in the art for apparatus
and methods for accessing small reservoirs with side
tracked completions, which do not suffer from the
disadvantages of the prior art apparatus and methods,
such as the need to run and cement an additional set of
casing above or through the proposed producing formation.

There is yet another need in the aft for apparatus
and methods for isolating formations and well casing
annuluses.

There is even still another need in the art for
apparatus and methods for isolating formations and well

casing annuluses which address at least some of the

t he



such as the need to run and cenent an additional set of casing above or

t hrough the proposed producing formation. There is yet another need {nmMihes
art for apparatus 20 and nethods for isolating fornmations %igﬁﬁml casi ng
annul uses. Q'WZ%S@S% s even still another need in the art for? Vas and
met hods for isolating formations and well casing annul uses whi ch address at
| east sone of the WO 02/25059 17 MAR 2095. PCT/0501/29740 - 5 deficiencies
of the prior art, such as obtaining reduced flow rates because of the
necessity of r ENG- roet l.ar: strings i £ b.std g

wel I's. These a;%w%t leéﬂﬁjééé%so? n%i?ﬁeﬁ%lr?fvé{? béelgco}?repg gé}gcp%%é%lﬁ fééiﬁl%cge of
skill in the art. upon_review of thi ecification, i.ncludi.ng it r awm ngs
and claims. 17 M 2DBECBtsarsE0ST P s Fauran o & R S
INVENTION It is an object of the present invention to provi df for an

i nproved appar atWRUERHE FRFHOUS 6P PEFRFRgr AR Brexisting wells.

These and other needs in the art will become
5 apparent to those of skill in the art upon review of this

specification, including its drawings and claims.



conpleting a well. 5 It is another object of the present invention to
provide for apparatus and nmethods for performng cost- effective side7 MAR 7065
tracked etions. It is even another object of the vention
to prOV|3§b§8?9%§%aratus and net hods for accessing snall f@ﬁﬁégﬁkegﬁrs W th
side tracked conpl etions, which do not suffer fromthe di sadvantages of the
prior art apparatus and nethods, such gs-the need to run and cenent an
addi ti onal set of casing above or through the proposed producing fornmation.

It is an object of the present JdfvitNendEofutoTRTENTHeNT Or apparatus and
met hods for isolating formati ons and well casing annul uses. i's stil

anot her object of the present tien ide.

met hods for |solat|ngt %%r%ﬁt?E %ggn%Pm%?% %gég%%ga%%g%ﬁgggﬂmg %r ress at
20 | east sone o{ t he def|C|en§|es of r|or a$ fuch as. , obt ai ni ?§
reduced flow rat®s PRcHTRECSF t%%pﬂ§%5§§l dopethofnthy Shittafo tﬁﬁﬂ F
strings to operatevMAthln exi sting wells. 17 MAR 2005 WO 02/ 25059

PCT/ USQl / 29740 cgmplgting a well.

5 It is another object of the present invention to
provide for apparatus and methods for performing cost-
effective side tracked well completions.

It is even another object of the present invention

to provide for apparatus and methods for accessing small

10 reservoirs with side tracked completions, which do not

suffer from the disadvantages of the prior art apparatus

and methods, such as the need to run and cement an

additional set of casing above or through the proposed

producing formation. It is an object of the present

15 invention to provide for apparatus and methods for
isolating formations and well casing annuluses.l

It is still another object of the present invention

to provide for apparatus and wmethods for isolating

formations and well casing annuluses which address at

20 " least some of the deficiencies of the prior art, such as

obtaining reduced flow rates because of the necessity of

running smaller tubular strings to operate within

existing wells.



These and ot her objects of the present invention w/ll becone apparent to
those of skill in the art upon review of this specification, includngAR g,

dr awi ngs i ms. According to one enbodi ment of the prQ%%ﬂg inyention,
there is §?§8y3%§§a packer system which generally i ncl uded Gah g%%%ﬁ%able

tubing and at | east one elastoneric expanding el enent encircling said
tubing. In a nore specific non-limting enbodi nent of this 10 enbodi nent,
t he expandabl e packer system i ncludes expandable tubing with separated

transverse external Thasdsaeld ebiasd BB ecekemt shadpekisegitt oihrient 1 ng
with each of the two transverse edges of each band anchored by single

centralizer rings)]wibebnal 8@p88EYe Q) MBUIL&I BF 8sk 1P1 PAEK&hd NatheusSAt er
of a wellbore or casing. According to another enbodi nent of the present

invention, there is provided a work.string assenbly.for., use in.

subt erranean mef%%%?g.O#hgh%gs%%%ﬁﬁfb%%%%a Iylnnﬁ%%h Sl%§m§¥§@%$9§ﬁ%nd
suitable for insertion into the 20 well bore. The work string al so includes a
pi g | auncher colfE8fed to the work string. The work string even al so

i ncludes an expandabl e tubing connected to the pig |auncher and at | east
one el dstoneric expahafagdéngnedo edPBer clampgddaiedtt ubphg. the present

invention, there 1s provided a packer system which
generally includes an expandable tubing and at least one
elastomeric expanding element encircling said tubing. In
a more specific non-limiting embodiment of this
10 embodiment, the expandable packer system includes
expandable tubing with separated transverse external
bands of elastomeric elements adhering to the tubing with
each of the two transverse edges of each band anchored by
single centralizer rings, which also serve to maintain a
15 packer in the center of a wellbore or casing.

According to another embodiment of the present
invention, there is provided a work string assembly for
use in a subterranean wellbore. The assembly generally
includes a work string suitable for insertion into the

20 wellbore. The work string also includes a pig launcher
connected to the work string; The work string even also
includes an expandable tubing connected to the pig
launcher and at least one elastomeric expanding element

encircling said tubing.



WO 02/ 25059 17 MAR 2065 PCT/US01129740 - 8 According to even another
enbodi rent of the present invention, there is provided a nethod for17 MAR 2005
expandi ng er in a well. The method generally includ i.tdoning a
packer sygﬁgﬂgﬁéé’described above, in a subterranean mell?%gﬁﬁﬁihghgpassing
an expansion pig through the expandable tubing to abut the el astoneric

el ements against the well wall. 17 MAR 2005 WO 02/25059 PCT/ U S01/29740 9
BRI EF DESCRI PTION OF THE DRAWNGS FIG | Ais an illustration show ng

drilling rig 240 atpalher&thdcs SUEHBLLOLROr tOnMRL ChHe AE 0Bl ERENBAe688ENT
105 and tubing 102 inside of casing 105, whipstock 135 positioned at the

bot tom end of “cas)£ig: 105 | VAL 8D pBG2ALAY ORRNIAG 22,1 et ol e, 125.

FIG 1B is an enlarged 11l ustration expanding packer

FIG 2 is anillustratipn of th ppar at.us and t hods us t o, prodyce oi

or natural gas »3 L stie @ wé&_Lf. 6q“he methgg generafgy 1gc?u5es
positioning a packer system, as described above, in a
subterranean well, and then passing an expansion pig

through the expandable tubing to abut the elastomeric

elements against the well wall.



10 tracked well that is unlined with casing. Shown is expandi ng packer 200
after expansion and several expanding elenents 135 in contact w th 1t7hAR 2005
wal | s of gj racked well 125. FIG 3 is a cross section iLng
packer 20§b8?g9%ﬁgmjng expandabl e tubing 120 with elastone#?%7@§§%gﬁ% 210
nol ded conpl etely around expandabl e tubing 120. FIG 4 is a side view of
expandi ng packer 200 designed to be used-in well applications where there

is no casing lining the well. 20 FIG 5 is a side view of expandi ng packer
300 designed for use in wadisg aisgdamerpneuousty hegmrtéged w th casing.
17 MAR 2005 WO 02/25059 PCTIUSO1 4 IS a side view of

- 20 Fl
o oxpand t hem 17 VKR 2085 eV 03] DB PeTT ARt 209457 L {PE0ETAI CED
DESCRI PTI ON OF ;yEt£§VE§¥EgNs surface 250 to which are attached casing
105 and tubing 102 inside of casing 105, whipstock 135
positioned at the bottom end of casing 105 just above
5 casing opening 122 to open hole 125.
FIG. 1B 1is an enlarged illustration of expanding
packer 200 of FIG. 1A.
FIG. 2 1is an illustration of the apparatus and
methods used to produce oil or natural gas from a side
10 tracked well that is unlined with casing. Shownt is
expanding packer 200 after expansion and several
expanding elements 135 in contact with the walls of side
tracked well 125.
FIG. 3 is a cross section of expanding packer 200
15 showing expandable tubing 120 with elastomeric element
210 molded completely around expandable tubing 120.
PIG. 4 1is a side view of expanding packer 200
designed to be used in well applications where there is

no casing lining the well.

20 FIG. 5 is a side view of expanding packer 300
designed for use in wells that have previously been lined

with casing.



Referring first to FIG 1A there is shown an illustration of a typical

drilling rig 240 on the Earth's surface that can be used to insert 17 MAR 2005
expandabl i 102 5 inside casing 105. Referring addi'qy&? FI G
1B, thereQYQHQ %&% an illustration of the apparatus and né{ 6 (¢%?ﬁgsing

expandi ng packer 200 attached at its upper end to running assenbly 112, and
attached at its lower end to 10 screenol30. In the practice of the present
invention, the expanding packer will conprise one or nore expandi ng

el astoneric el ement,rydi ch g@carﬁi@et«hﬂeﬁw_@r@;qbéﬁsiéﬂbbmg,2mthh@306aﬂf t he
one or nore elastoneric elenents 15 being the sane or different w dths, and
with the variouse $RaCdgschebigen adbaceiti &l 3lad Cogbenend s shei ngot he
sanme or different. "For exanple, I n the enbodi nent of expandi ng packer 200
as shown FI Gs. %ﬂﬁggdzthg%panding packer 200 20 conprises three expanding
el ast omeri ¢ seat? g elements 115 encircling expandabl e tubing 120. El enents
115 will serve to seal the annul ar space between tubing 120 and the wall
of open hol e 125, upon expansion of tubing 120. 17 MAR 2005 WD 02/ 25059

PCT/ USQ / 29740



- 12 Wil e expandi ng packer 200 conprises elastoneric expanding sealing

el ements 115 illustrated as being about the sanme width 115B (al ong jt7héAR 2005
| engt h of i 120) it should be understood that they mm of different
wi dths 5 f&égbggﬁﬁitionally, whil e the spacings 115A betmeé%yﬁﬁﬂ?&g@ﬂt
sealing elenments 115 are shown as being about equal, it should be
understood that they may be different.;ijThe height 115C and wi dth 115B of
expandabl e 10 el astoneric sealing elenents 115 are selected to provide

sui tabl e seal ing charact eydstigs betyeen-Fui e 180 angdvetheopal | of open
hol e 125. Wthout being lTmted by Ttheory, 1t 1S belleved that height 115C

and width 115 w | .unct | f e e rial | egt f 15
el enent 115, the con?ggfgg%%%beﬁgggﬁe1%25F&¥ﬁe gébrgége%? %%Iéﬁfgg{ g%mm
hol e environnent._ and the anmount of , expa sjqp,of tubing 120. .In_the ,
practice of thelﬁ}BEEﬁ?tFﬁPeﬁ?iBn?YP%C? IRHISr S &P Falthe faThB( &ri al
of element 115, width 115B, 20 and height 115C, be sel ected such that

el enent 115 ren®¥h52Saf FhetemeRy bentgee APt eRsexpanzprendsbleubiRdng2602t o
substantially forma seal in the annular space between tubing 120 and the
wal | of 50pen hoiesi@8. casing 105.

Referring additionally to FIG. 1B, there is shown an
illustration of the apparatus and method for using
expanding packer 200 attached at its upper end to
running assembly 112, and attached at its lower end to

10 screen 130.

In the practice of the present invention, the
expanding packer will comprise one or more expanding
elastomeric element, which encircle the expandable
tubing, with each of the one or more elastomeric elements

15 being the same or different widths, and with the various
spacings between adjacent elastomeric elements being the
same or different.

For example, in the embodiment of expanding packer
200 as shown FIGs. 1 and 2, expanding packer 200

20 comprises three expanding elastomeric sealing elements
115 encircling expandable tubing 120. Elements 115 will
serve to seal the annular space between tubing 120 and

the wall of open hole 125, upon expansion of tubing 120.



17 MAR 2005 WO 02/ 25059 PCT/ USO1 /29740 - 13 \Where there are two or

el ements 115, they may be spaced at various intervals along the Iené?ﬂh@fMGE
the pack i t he vari ous spaci ngs between adjacent el bei ng
t he sane g&°8¥?%§?ent. El astomeric 5 expandi ng el enents 11 nay(%g}égde of
any suitable material, provided that the desired anmount of expansion and
sealing is obtained. Suitable material siaray include netals, thernoplastics,
t hernosets, conposites, and the Ilike. Non-limting conmercial exanples of

suitabl e 10 materi al gninel ugkepahdihd epavikben,2dd ueiclipridfdaselandomeefibon.
Runni ng assenbly 112 is conprised of connector 110, shown as polished bore

receptacl e 110, LY nghes entéde j tihqned 4 j - hebaw
| at er al openingeﬁggngéﬂgsséﬁggﬁ 4%}3MicﬁsE&%Léﬁ?éﬁﬁﬁ#ﬁgfﬁgtp%?%Q%Which

serves 1o, doyand. SRy 8PkRt, 200 LI QU SRS RG22, Lobg, 998D 4001 o

or side tracked _ _ : i'ng expandi ng p into
s Condi i oned SERBASAPE ALRTRGS BPORrd B MAY, P 1288 T SEEPEOH L 8565 o
expandi ng packer 200,

5 115B. Additionally, while the spacings 115A between
adjacent sealing elements 115 are shown as being about
equal, it should be understood that they may be
different.

The height 115C and width 115B of expandable

10 elastomeric sealing elements 115 are selected to provide

suitable sealing characteristics between tubing 120 and

the wall of open hole 125. Without being limited by

theory, it is believed that height 115C and width 115B

will be a function of the type of material selected for

15 element 115, the contour of open hole 125, the geology of

hole 125, down hole environment, and the amount of
expansion of tubing 120.

In the practice of the present invention, it is most

important that, the material of element 115, width 115B,

20 and height 115C, be selected such that element 115

remains sufficiently intact after expansion of tubing 120

to substantially form a seal in the annular space between

tubing 120 and the wall of open hole 125.



which in turn is attached to running assenbly 112, which

is then a

t d
to the end of tubular work string 102 via the polished bore receptagﬁjﬁ@ﬁ@%

ﬁ%&%ggﬁéggbggnding

packer 200, followed by running assenbly 112, finally followed by work
string 102. In nore detail, screen 13Qa3 s pushed agai nst 5 whi pstock 135,
whi ch directs screen 130 foll owed by expanding packer 200 and the ot her

attachnments in sequgReeet Bhewah sepe iy ok2Zndre CEsdhiend o511 8] OtBefemay

The seque MAR 2005 WD 02/25059 PCT/ US01/ 29740 -
begi ns mj5ﬁ8£§&%é% 130 down existing well casing 105, fol

tracked well 125 and is extended to desired hole position

145. Sid

e tracked

vel | 125 1s desgii Bed g% qpendo i | it eag14 Naliobly Mas Nindaenopr engously

lined with casing.

eferring next to FIG 2, there”is shown an

il [ f d h f d ' ' '
packer 200 OnGE-GkBARG) Ho: packBr 200 Te 05 BBST LT SReaPPRIERdo tRAKER el |

125 as shown in FIG 1B, _an _expansion pig 260 is |aunched from pig | auncher
145 down the |RhGPRRBE edpaRf'my patkePa®B0Ex SRidistETt - toElﬁ?EQ%eEbai nst
the bare walls of side tracked well 125.

5 expanding elements 115 may be made of any suitable

material, provided that the desired amount of expansion

and sealing is obtained. Suitable materials may include

metals, thermoplastics, thermosets, composites, and the
like. Non-limiting commercial examples of suitable

10 materials include nitrile, wviton, fluorel, aflas, and
teflon.

Running assembly 112 is comprised of connector 110,

15

20

shown as polished bore receptacle 110, and a pig launcher
145. Positioned in casing 105 below lateral opening 122
is plug 140 which supports whipstock 135, which sexrves to
guide and direct packer 200 through opening 122 into open
hcle or side tracked well 125.

The method of inserting expanding packer 200 into
side tracked well 125 requires first ensuring that the
well bore fluid is conditioned, then attaching at the
Earth’s surface 250 a screen 130 to expanding packer 200,
which in turn is attached to running assembly 112, which
is then attached to the end of tubular work string 102

via the polished bore receptacle 110. The sequence of



Separat e expan

ding el enents 115, expanded by the 20 expansi on of packer

200, contact at intervals the walls of side tracked well 125, holdjmgARzmg
expandi ng 200 in place and restricting and prefera ing the
flow of Wﬁ€§¥§@° hrough annul ar spaces 127 defi ned betmee%k¥ggﬂﬁéﬁf%05 VO
02/ 25059 PCT/USO1 /29740 - 15 expanded tubing 120A and wal |l s of side

tracked well 1
met hod of usin

25 and bounded by expandiang el enents 115. An alternative
g an expansion pig to enlarge expandi ng packer 200 is to

position the piihddrt fok heerfithsdf wexpansingepackey 2Gknadeacesingo weTEEN
i nsertion downhol e. Once screen 130 is positioned at desired

Thnsidde g 9 fcan g &b sﬁgsﬂdaﬂgnﬁgekeﬁcko HD eXPasgkabpacker

froms reen 130 to expand expanding packer 200. 10 Follomnng

130, prior to
hol e position
200 and away

t hat expansi on,
packer 200 has
casi ng 105, pr
connected 15 t

annul ar space
5

10

15

20

BT ARRBIE Y uo S GoP R LY, FOR LS (871 B e O

oduction_tubing 2107 i.s then run domn into mell caS|n 105 and

o Tkpandiig r?f%ﬂfﬁ(erde’é@él\n L TEFFRheP boré rBeePEdcl ATt

127 between expanded casi no. 120A and
whipstock 135, which directs screen 130 followed by

expanding packer 200 and the other attachments in
sequence through opening 122 in casing 105 into side
tracked well 125 and is extended to desired hole position
145. Side tracked well 125 is described as open to
indicate that it has not been previously 1lined with
casing.

Referring next to FIG. 2, there is shown an
illustration of the apparatus and method of production
using expanding packer 200. Once expanding packer 200 is
positioned in side tracked well 125 as shown in FIG. 1B,
an expansion pig 260 is launched from pig launcher 145
down the length of expanding packer 200 expanding it to
press against the bare walls of side tracked well 125.
Separate expanding elements 115, expanded by the
expansion of packer 2OC,contact at intervals the walls of
side tracked well 125, holding expanding packer 200 in
place and restricting and prefefably preventing the flow

of liquids through annular spaces 127 defined between

Wth



the wall of side tracked well 125 blocked, oil flowng into side tracked
well 125 in the vicinity of screen 130 can be drawn through screen 1BMARA0GS

t hr ough ex&ggg)'&c 920 packer 200 and up production tubing 13%%@&@@3%

recovery. ifon tubing 107 may al so be nade of expan i ng

whi ch, once expanded with a pig, will allow a greater rate of oil transport
to occur in conparison to that achi evelds wi th un-expanded tubing. 17 MAR
2065 WD 02125059 PCT/USQ /29740 - 16 Also shown is an optional surface

control | ed subsekpasdedvahirg ntpQoton alddwstng tohgsibe wehbkeBelveldili ngsnext
to FIG 3, there i1s shown an illustration of expandi ng packer 200 in cross

section 5 wthyhRerglagla® exp:etERAY khldMitfal ed s a nol ded el astomeric
coating 210 adhering to the outer surface of expandable tubing 120. In the

practice of the present inventiQue gnepls dPrelagtepeLs opy kg yil ized to

restrict the relative Irnear ‘movenent ween omeri c-éefement
and the tubi ng.eRiferr! %nex . to FIC% 4, {)}herig i.'s shown la sidﬁ vi.ew,
il lustration of ®BxBaHEi pﬁéhcbé‘rg RAC SNt RBr *Se oM Hhe Bifardd ng
packer gf the p£ﬁieg%d of expanding packer 200 adjacent to screen 130,
prior to insertion downhole. Once screen 130 is
positioned at desired hole position 145, the pig can be
directed to move back up expanding packer 200 and away
from screen 130 to expand expanding packer 200.
10 Following that expansion, the pig can be removed from
side tracked well 125.
Once packer 200 has been expanded, tubular work
string 102 is removed from casing 105, production tubing
107 is then run down into well casing 105 and connected
15 to expanding packer 200 via polished bore receptacle 110.
With annular space 127 between expanded casing 120A and
the wall of side tracked well 125 blocked, o0il flowing
into side tracked well 125 in the vicinity of screen 130
can be drawn through screen 130 up through expanding
20 packer 200 and up production tubing 107 allowing
recovery. Production tubing 107 may also be made of
expandable tubing which, once expanded with a pig, will

allow a greater rate of oil transport to occur in

comparison to that achieved with un-expanded tubing.



invention. In this enbodi nent, expandi ng packer 201 15 conprises only one
expandi ng el enent 115, and further conprises two fasteners 230, il ljUsNARat)gd

as central r 30, which are ring clanps at the ends of i C
coating 2f@6§%29msestrict it fromlinear novenent al ong tdﬁ#ﬂgggg%£WMen it
is expanded to the walls of the side 20 tracked well 125. O course, while

fasteners 230 are shown affi xed directilgy -onto tubing 120 to restrict
novenent, it should be understood that fasteners 230 nay also be positioned

directly on el asl ggEEhGwWRl QRERIN 21 ilchall’ VAR 2R65%-o MR- IR €8059bsurface
PCT/ US01/ 29740 - 17 bias it against tubing 120 and thereby restricting

| inear novenent.;Jhe 8Bt hads;apd expapdihRg-packers 200 and 201 descri bed
above and iIIust?atgd ?ﬁ F?GS} 1, %# 3, agd 4 5 e?ininate the need to run

and cenment an additignal set of_casing ab or_ thr h t he_propgsed
pr oduci ng fornation.ﬂegﬁﬁﬁﬁaﬁngnﬁﬁgkegg ngsand32019$%Feop%% h%ﬁéwgid%n
tracked wells provide an effective nmethod for annul ar .isolation of, K a

produci ng for matibHShyapieveti ngFRENEHRAt PECREF 13Ui 48 BaRenSeRe8bt er

surface of expandi ng packer 200 and the inner surface of side tracked well
125. 5 with the elastomeric element illustrated as a molded

elastomeric coating 210 adhering to the outer surface of
expandable tubing 120.

In the practice of the present invention, one or

more fasteners may be utilized to restrict the relative

10 linear movement between the elastomeric element and the

tubing. Referring next to FIG. 4, there is shown a side

view illustration of expanding packer 201, another

embodiment of the expanding packer of the present

invention. In this embodiment, expanding packer 201

15 comprises only one expanding element 115, and further

comprises two fasteners 230, illustrated as centralizers

230, which are ring clamps at the ends of elastomeric

coating 210 that restrict it from linear movement along

tubing 120 when it is expanded to the walls of the side

20 tracked well 125. Of course, while fasteners 230 are

shown affixed directly onto tubing 120 to restrict

movement, it should be understood that fasteners 230 may

also be positioned directly on elastomeric element 210 to



Referring nowto FIG 5, there is shown an illustration of expandi ng packer
300 for use in cased hole applications. The nethod of use of this expapiimg
15 packer } ide tracked wells is the sane as that des

expandi ng %gghlz}ez?%%oo, except that it is wused in side trackg%h\?}gﬁ/%?{ohat
have previously lined wth casing. Expandi ng packer 300 is conprised of
expandabl e tubing 120, encircled at inteTvals with 20 el astoneric el ernent
340, bounded on both ends by centralizer rings/expanding rings 310 which
hol d expandi ngbtaki Ag atapas820ubAhdy D0 tdred stHaEnir e fr i exdpandiing:gracker
300 are expandabl e as expandabl e tubing 120 is expanded by the passage of
an expansion pi godéndMAR 2005 WO 02/ 25059 PCT/USO /29740 - 18 passing
through it. The methods of expanding the expanding packer 300 are the sane

as those for expandin}gle tggtﬁéggng%ﬂg p@gﬁgﬁdggg,iégégﬁésthgé e 32?%—

packer 300 is positioned 1 nsi prior-casin tracke
and el astoneric.elenents 340, centraljzer/expandin ings 310, _and
expandi ng c-ringengP%§%Sf§9¥§wﬁ?é(ﬁﬂg&ﬁﬁﬁﬁ%ggih§t9¥ég'iﬁne%'del 4
casing and seal the space between expandi ng_packer 300 .

5 eliminate the need to run and cement an additional set of

125

casing above or through the proposed producing formation.
Expanding packers 200 and 201 for open hole side tracked
wells provide an effective method for annular isoclation
of a producing formation by preventing movement of
10 ligquids between the outer surface of expanding packer 200
and the inner surface of side tracked well 125.
Referring now to FIG. 5, there is shown an
illustration of expanding packer 300 for use in cased
hole applications. The method of use of this expanding-
15 packer 300 in side tracked wells is the same as that
described for expanding packer 200, except that it is
used 1in side tracked wells that have previously lined
with casing. Expanding packer 300 1is comprised of
expandable tubing 120, encircled at intervals with
20 elastomeric element 340, Dbounded on both ends by
centralizer rings/expanding rings 310 which hold
expanding c-ring slips 320. All of the structures of
expanding packer 300 are expandable as expandable tubing

120 is expanded by the passage of an expansion pig



and the surrounding casing of the well to prevent the 10 flow of liquids in
the annul ar space between expanding packer 300 and the casing of the Mgl b5
Expandi ng 200, 201 and 300 will also be wuseful in ntiona
wel | conplgﬁﬁgﬁééwExpanding packers 200 and 201 for open ho é%S%p %@ations
may al so 15 be used to isolate had casing in an existing wellbore, [Iiner
top isolation, and zonal isolation. Expesmdi ng packer 300 for cased hol e
applications may al so be used for the above applications along with use as
a production spapspaekethrpi@iucticQn parker ,metlbdd neyf hangemdimd htoe 20
wi t hout sealing element applications. Referring nowto FIG 6, there is

shown an a non- chijaiiding @samRhe :0fh &reuikhabkam@xpanshesenird 2@ d-hak ngan
be used to expand'the expandlng packers of the present |nvent|on by usi ng

liquid or gas press ang g% 1 R U 740 -
19 drill rig Zﬁgitggﬁﬁrcelgi %é?%% éPBﬁ g%g% Fgﬁ% t he %Qggﬁé %%%%%kers
fromeither their upper l.ower M@ t he |IIustrat|v enbodgn%pts

of the invention Havé B@Eﬁtd8§gﬂ B@@aﬁﬁtﬁ pEFPPEuF&FFP? 1 5399 Y5&c

under stood that various other nodifications will be
5 well 125 and elastomeric elements 340,

centralizer/expanding rings 310, and expanding c-ring
slips 320 serve to expand against the inner wall of
casing and seal the space between expanding packer 300
and the surrounding casing of the well to prevent the

10 flow of liquids in the annular space between expanding
packer 300 and the casing of the well.

Expanding packers 200, 201 and 300 will also be
useful in more conventional well completions. Expanding
packers 200 and 201 for open hole applications may also

15 be used to isolate bad casing in an existing wellbore,
liner top isolation, and zonal isolation. Expanding
packer 300 for cased hole applications may also be used
for the above applications along with use as a production
sump packer, production packer, and liner hanger, with or

20 without sealing element applications.

Referring now to FIG. 6, there is shown an a non-
limiting example of a suitable expansion pig 260 that can
be used to expand the expanding packers of the present

invention by using liquid or gas pressure applied from



apparent to and can be readily made by those skilled in the art wthout
departing fromthe spirit and scope of the invention. Accordingly,!% VAR 2065

not inten the scope of the clainms appended hereto LT to the
80 gty RO,

10 exanpl es an scriptions set forth herein but rather i s be
construed as enconpassing all the features of patentable novelty which
reside in the present invention, inctuddng all features which would be
treated as equivalents thereof by those skilled in the 15 art to which this
invention pertadpsllltiMAR206%c 20rc€lAbifansionA pagkearsosysheaughnmuiiesi ng:
(a) an expandabl e tubing; and (b) at |east one el astoneric expandi ng el enent

encircling sai dekphhA9ng phexkwli #ecrAERYHBE 8hel@ashprie oY IIRWRAYichdisa
C- shape whi ch expands mﬁen the tubing is expanded, and the slip having a

toot hed gri ppi ng SUV%REEFf QEEEde1%s%9at?%e%m8§&§ﬁ%§rt% of the GrRare SHor

gripping an interior surtface of the wellbor packer “system accordi ng

to claimi1, whepein th ding, el.ement, i apped | ded th
Lubing. 3. The PAERer™S7at SRTSEEEPaR ng' 10 CIRAMMLE LI 1 Rer  COmpPsingo( cy

adhesi ve positioned between the expandi ng el enent and the tubing. 4. The
packer 8ystem aBBBfYFREOLo ERaFm (2rigRe hetthenpradifgications will be

apparent to and can be readily made by those skilled in
the art without departing from the spirit and scope of
the invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the
10 examples and descriptions set forth herein but rather
that the claims be construed as encompassing all the
features of patenteble novelty which reside in the
present invention, including all features which would be
treated as equivalents thereof by those skilled in the

15 art to which this invention pertains.



(c) at least one fastener positioned to bias the expandi ng el enent agai nst

| i near novenent al ong the tubing. 5. The packer system according to ﬁtﬁiﬁ14
wherein the at | east one fastener is a centralizer ring. 6. The pac AR 2005
system according to claim1, wherein the expanding el enent conprises a
material selected fromthe group consisting of nitrite conpounds and
fluoride conpounds. 7.The packer systenpaccording to claim1l, further
conprising: and(c) adhesive positioned between the expanding el ement and the

tubi ng; (d)at Igﬁzg.one centralizer ring positioned to bias the expandi ng

el enent agai ar novenment along the tubing; 17 MAR 2005 - 21 wherein

t he expanding elenent is wapped or nolded around the tubing. 8. The packer

system according to claim1, wherein the at |least one slip is positioned to
bi as the expdndi ngA phelteerystagadongirisingiear novenent along the tubing. 9. The
packer system according to claim1, further conprising; (c) adhesive

posi tioned betweerf@} he a@@aadatle tibérgmndand the tubing; wherein the at

| east one slip is

sitioned to bias the expanding el enent. agai nst.|inear
novement al ong t he(B ubiaﬁg‘?as fAef W%t?gﬁeﬁcteﬁ@argﬁ%?ﬂﬁﬁﬁ&t R ETEG a}d;t ped or
ol ded ar oungpd h&oihyRahing at least one slip having a C-shape which expands when the
tubing is expanded, and the slip having a toothed gripping surface formed on an

outer periphery of the C-shape for gripping an interior surface of the wellbore.

2. The packer system according to claim 1, wherein the expanding element is

wrapped or molded around the tubing.

3. The packer system according to claim 1, further comprising:

(©) adhesive positioned between the expanding element and the tubing.

4. The packer system according to claim 1, further comprising;:
() at least one fastener positioned to bias the expanding element

against linear movement along the tubing.

5. The packer system according to claim 4, wherein the at least one fastener is

a centralizer ring.

6. The packer system according to claim 1, wherein the expanding element
comprises a material selected from the group consisting of nitrile compounds and

fluoride compounds.

7. The packer system according to claim 1, further comprising:

© adhesive positioned between the expanding element and the tubing;
and

(d) atleast one centralizer ring positioned to bias the expanding element

against linear movement along the tubing;



10. A work string assenbly for use in a subterranean wel |l bore, the gﬁjﬁ&@@
conprising; (a) a work string suitable for insertion into the wellb ; %5
a pig launcher connected to the work string; (c) an expandabl e tubing
connected to the pig launcher; and (d) at |east one expandi ng el enent
encircling said tubing, the tubing carrying at |east one slip having a
C-shape whi ch expands when the tubing is expanded, and the slip having a

t oot hed gri pping surface forned on an ter periphery of the C shape for

gripping an interior surface of.the wellbore 11T rk _string.assenbly
according to clai rﬁ’ofl ?mvEﬁ%FéP?Pdﬂfr'?engS?S% i‘“@ppe?g Oéﬁﬁaﬁei\f%fwniﬁbﬁ&%d?gm ded
around the tubing. 12. The work string assenbly according to claim 10,
further conprising: (e) adhesive positioned between the expandi ng el ement
and the tubirfg. 13 heTpackaoiskstsmr aargrdisg eortolaymat,cwhelieny theo at leasthoddslif us t her
conprising: (e).at |east. one fastener positioned to bias the expanding
el ement agai PSEILIONRSAP RigyeEnEXPiNEing elsmeptiBeagst Imegnmogesnt aong {2 The
wor k string /SE |y according to claim 13, wherein the at |east one
fastener is a Cceftralizer ring. 15. The work string assenbly according to
claim 10, wherein the expanding elenent conprises a material selected from
the group consisting of nitrile conpounds and fl uoride conpounds.

9. The packer system according to claim 1, further comprising;

(c)  adhesive positioned between the expanding element and the tubing;
wherein the at least one slip is positioned to bias the expanding
element against linear movement along the tubing, and wherein the expanding

element is wrapped or molded around the tubing.

10. A work string assembly for use in a subterranean wellbore, the assembly
comprising;

(a) a work string suitable for insertion into the wellbore;

(b) . apig launcher connected to the work string;

(c) an expandable tubing connected to the pig launcher; and

(d) atleast one expanding element encircling said tubing, the tubing
carrying at least one slip having a C-shape which expands when the tubing is
expanded, and the slip having a toothed gripping surface formed on an outer

periphery of the C-shape for gripping an interior surface of the wellbore.

11.  The work string assembly according to claim 10, wherein the expanding

element is wrapped or molded around the tubing.

12. The work string assembly according to claim 10, further comprising:

(e) adhesive positioned between the expanding element and the tubing.

13. The work string assembly according to claim 10, further comprising:
(¢)  at least one fastener positioned to bias the expanding element

against linear movement along the tubing.



16. The work string assenbly according to claim 10, further conprisiB?: R
and(e) adhesive positioned between the expanding el enent and the tu N6;2%5
(f)at least one centralizer ring positioned to bias the expandi ng el enent
agai nst |inear novenent along the tubing; wherein the expanding elenent is
wr apped or nol ded around the tubing. 17. The work string assenbly according
to claim 10, wherein the at |east one ,glip is positioned to bias the
expandi ng el enment agai nst |inear novenent along the tubing. 18. The work
string assenbly according to claim 10, further conprising: (c) adhesive
posi ti oned between the expandi ng el enent and the tubing; wherein the at

| east one slilt.is Posiwadriorsiang esseindly atrerdinpdndisim &B.ewbercimw aiskeadtiomear
novenent alogg the.tubing,.and.mherein t he expanding element is wapped or
mol ded ar ound 28 1B 3B (T AHEET TREet hod conpri si ng: (a) positioning a packer
systemin a subterranean well having an opening forned at an intersection
between a cased first wellbore and an uncased second wellbore, wherein the

packer systems:onpThe esork (stingxupntaplaecdrdign® ciand 10, iwhétin e@séxpahdisk,
second and third axially spaced apart expanding 17 MAR 2005 - 23 sealing
el enents expadlginag weewprishe a upbitaral selesigdntien the) gnoupsrerpisimgevpanisilen pi g

through the egoprr?goql% ls%mri %‘oﬁ%etcgm%ggﬁdst. he

16.  The work string assembly according to claim 10, further comprising:

(e) adhesive positioned between the expanding element and the tubing;
and

® at least one centralizer ring positioned to bias the expanding element
against linear movement along the tubing;

wherein the expanding element is wrapped or molded around the tubing.

17.  The work string assembly according to claim 10, wherein the at least one
slip is positioned to bias the expanding element against linear movement along the

tubing.

18.  The work string assembly according to claim 10, further comprising:
(c) adhesive positioned between the expanding element and the tubing;
wherein the at least one slip is positioned to bias the expanding

element against linear movement along the tubing, and wherein the expanding

element is wrapped or molded around the tubing.

19. A method comprising:

(a) positioning a packer system in a subterranean well having an opening
formed at an intersection between a cased first wellbore and an uncased second
wellbore, wherein the packer system comprises:

(i) expandable tubing; and

(i)  at least first, second and third axially spaced apart expanding



expandi ng el enents against the well, the first expandi ng el enent SﬁZH%ﬂ%
within the cased first wellbore, the second expandi ng sealing ele 005
sealing within the wuncased wellbore, and the third expandi ng el enent
sealing at least partially within the opening. 20. The nethod according to
claim19, further conprising prior to step (a), wapping the expandi ng

el ements around the tubing to formthe _packer system 21. The nethod
according to claim 19, further conprisi“iig prior to step (a), adhering the
expandi ng el enents

' - farm t 22. The net hod
according to clai rﬁe%gné?%rr%ﬁgéf %@E&g}r}gg%@gn @%8@’%?% g%%%nrl ng the
expandi ng el ement ?J')pta}s'@ng R eRBandi dnpithroBgls thePah @l €nBins e Ank @k from t he

group consisting of centralizer rings and Crings. 23. The nethod according
to claim19, ¢pandeg Jomenissigainst e stedp thef fis|expandinpg edementescabing fvoithin he

expandi ng el epent s | ect fromthe group consisting of nitrjle .compounds
T oS de. Bergah AT IOt kst SweeTarRgtns tedient 1ot ingreiERbEne
packer syste j : i i - : a
Poothed ori ppr -t FPLERIRE 8GN oRRIRE PRkl BBl Sl baRaipRae |
gri ppi ng an itheepeningsurface of the well, the at |east one slip being
carried on the tubing and expandi ng when the tubing is expanded.

20.  The method according to claim 19, further comprising prior to step (a),

wrapping the expanding elements around the tubing to form the packer system.

21.  The method according to claim 19, further comprising prior to step (a),

adhering the expanding elements to the tubing to form the packer system.

22.  The method according to claim 19, further comprising the step of securing
the expanding element on the tubing with at least one fastener selected from the

group consisting of centralizer rings and C-rings.

23.  The method according to claim 19, further comprising the step of selecting
a material for the expanding elements selected from the group consisting of nitrile

compounds and fluoride compounds.

24.  The method according to claim 19, wherein the packer system further
comprises at least one slip having a C-shape and a toothed gripping surface
formed on an outer periphery of the C-shape for gripping an interior surface of the
well, the at least one slip being carried on the tubing and expanding when the

tubing is expanded.





