WD 01/ 92680 PCT/ US01/ 17475 USE OF HELI CALLY WOUND TUBULAR STRUCTURE | N THE
DOWNHOLE ENVI RONVENT BACKGROUND The present invention generally rel ates
to t ool s veadi/eassd prent used in the downhol e environnment. ROT/@S@ar7#iscul arly,
the present invention relates to using a helically wound tubular in the
downhol e environment. 5 A well bore typically is lined wwth a casing string.
The use of the casing string may present challenges related to its
installation as well as challenges related to maintaining the integrity. of
the casing string. For exanple, regarding the installation of the casing
string, sometimes the inner dianeter of the wellbore varies along the

llength of the well bosg.OF g ICADE YCWESSNPELUBONAR STRUEtRIRIP! the casing
string nmust also vary. As %‘N]l?-[EE‘GWNHG]fEEWR Ng-ng may be formed from
ffe i

casi ng sections that have di rent cross- sectiona aneters, a factor
that may increase the difficulty and cost associated wwth installing the

casing string. _ thernore, in many _jn the casing string is
installed as the wellboreis bei né%éﬁw]&s the success of the drilling
operation dependse afesbitGnin@bh llg%ﬁéfalgfreﬁaﬂ@s b S0 QB B ih g ti me the

drilling is being undertaken. wever, the conventional techniques of
i nst al | i ngdbwehdasnvigomanit.nylodoparticulpdy,ithe presay investied telatésdn usigtahe casi ng

string while.the drilling operation |s being conducted. Casing strings nmay
becone darrég‘lé HJY(?WSt?t?’rg?rr‘Rﬁ?ef‘iﬁvf :erllv?{og’%ﬁ%tr to prevent the |eakage of
fluids between tAeR¥drEEypXaligélihdd ith @tadhg §tHBe. CRBE i@ oFithd Ainglshengdanaged
20 area is typicall yaﬁatched. However, many chall enges are presented with

respect tolpatnEeicnbchalenges selaigd &q its ingtallpiéoreasgusthesedallonggs relatpdice is a
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the casing string, sometimes the inner diameter of the wellbore varies along the length of
the wellbore. Thus, the cross-sectional diameter of the casing string must also vary. As a
10  result, the casing string may be formed from casing sections that have different cross-
sectional diameters, a factor that may increase the difficulty and cost associated with
installing the casing string.
thermore, in many instances, the casing string is installed as the wellbore is
being created, as the success of the drilling operation depends on the stability of the
15  wellbore during the time the drilling is being undertaken. However, the conventional
techniques of installing the casing string do not permit easy installation of the casing
string while the drilling operation is being conducted.
Casing strings may become damaged during their lifetimes. In order to prevent
the leakage of fluids between the exterior and interior of the casing string, the damaged
20 areais typically patched. However, many challenges are presented with respect to
patching the casing string where damaged.
Thus, there is a continuing need for a technique and/or arrangement to address

one or more of the problems that are stated above.



WO 01/92680 PCT/ US01/ 17475 SUWARY |In an enmbodi nent of the invention, a

systemthat is useable in a subterranean well includes a tubular structure
that i s fvooeBoReBr om a spirally wound strip, and the tubul BET/USOWII¢TSUre i S
provi ded downhole in the subterranean well. 5 The advantages of such a

system as well as other features will becone apparent fromthe follow ng
figures, detailed description and clainms. BRI EF DESCRI PTI ON OF THE DRAW NG
Figure 1 is a cross-sectional view o&mﬁ%gat ed strip taken along |ine
1-1 of 10 Figure 2. Figure 2 is an i view of a portion of a

tubul ar struct ung .f QFEEGNN be 11?‘)693&?‘% gstéfnrthﬂ is Eée@er"i‘n 3 shifte@arRGAERL | C

di agram of the tubul'ar structure when used as a wel casing wwth cenent or
resi-n deposidledesiartubiier simotkeithatds foﬂmdmmbapmallﬂﬁom@ﬂnp, anditee wbulehemat i ¢

di agram of the tubul ar u sed as well casing with the

tubul ar st SHEEHPELS BIQYLds gé{?“f“&? %Bﬁ\tﬁ@ "\R’/@P?ad‘o‘?’%l ‘wal|. Figure 5is a
schemat k¢ di agr aﬂﬂe%ﬁvérﬁ@%&}a& PR s@tstreHP b1 \Wh 8ihel featulds Willlecaie appdréetgt ur e
is used as a casing patc Figure ™6 is a schematic di agram of an enbodi nent

of the tubdtem thetfoliovingdiguiest detaiteddenprintivesndslagms.er nal tubul ar structure
and an internal tubular structure. Figure 7 is a cross-sectional view of an
el ongated strip used to forma tubular structure that acts as a sand

control device. Figure 8 BRIBR DESTRIPTIONVDEWHE DRAGVINGuUl ar structure
wherein the tubular structure is used as a sand control device. 25 Figure

9 is a schemti dignagrianrmspretiong vew ot Amplqngatedstiipi4ken ajgoeiiingdst Bl from
an el onlgateig L%rzl p. Figure 10 is a schematic d| agram of an el ongated strip
used to fornra tubul ar

‘Figure 2 is an isometric view of a portion of a tubular structure formed by the

elongated strip.
Figure 3 is a schematic diagram of the tubular structure when used as a well
casing with cement or resin deposited in the annulus of the wellbore.
15 Figure 4 is a schematic diagram of the tubular structure when used as a well
casing with the tubular structure expanded to abut the wellbore wall.
Figure 5 is a schematic diagram of the tubular structure wherein the tubular
structure is used as a casing patch.
Figure 6 is a schematic diagram of an embodiment of the tubular structure that
20  comprises an external tubular structure and an internal tubular structure.
Figure 7 is a cross-sectional view of an elongated strip used to form a tubular
structure that acts as a sand control device. .
Figure 8 is an isometric view of the tubular structure wherein the tubular structure
is used as a sand control device.
25 Figure 9 is a schematic diagram depicting a technique to form a well casing from
an elongated strip.
Figure 10 is a schematic diagram of an elongated strip used to form a tubular

structure that acts as a well casing that provides zonal isolation of a formation.



structure that acts as a well casing that provides zonal isolation of a
formation. 2 WO 01/92680 PCT/US01/ 17475 Figure 11 is an isonetric view of
t he tubulve® os9268Ct ure wherein the tubul ar structure i s usPOT/ASO1ATWES |
casing that provides zonal isolation of a formation. Figure 12 is a
perspective view of an elongated strip that includes a nmechanism for
providing fluid, electrical or fiber optic comunication between two points
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cross-sectional “VFew s a nmechani smfor

provi di ng fstruétdre i€ sl dsiaCidll Sdsirl th&provatiésczonanivblaiicas Dforatioeen two
points along the length of the resulting tubular structure. Figures 14-17
depi ct systens tiosur®lAis upeIFRActive yight e SlongaisH st thalj ingludeser maghagisBhgat ed

trip. Fi - [ E: . ' : f1Fl 17.
Is:i glurpes Ilglfélﬁ%’%%h%‘r@ﬂg{:#e&n%{aﬁ g} g?%gog)fgrcrg: °% tnﬁg‘tlg{l P%tg% 8§§é ?@é@ aﬁ@ ey%eused
in  nul &i | aéretiabf the kdshbingsubulsr SBmEikd. ED DESCRI PTI ON Referring to Figs. 1

and 2, an enbodinent 10 of an elongated strip in accordanc with the
i nvention i ncl udaguedadyd @@S%‘Wloﬁagr"ﬂﬁ"f of feelengsirgbatar that ’rchldi ato be

spirally, %echgﬁgxinggll V\#}rﬁgﬂd‘éﬂﬁiﬁﬁ%ﬁflgﬁtﬁ@&l ob hﬁeﬁ%ﬁik%gﬁ%ﬂ%aﬁ%n WhdReh bl T TO

forman el ongate structure. escri bed below, the
abi l ity t o goortsralang theribugtie of thb wésmttingt tnbdbusteicB@e.out of the strip 10 pernmits

the strip 10 to bhe de d .downhol e i.n a farmthat occupies .relatively
little vol ume. §%‘€e%lg‘lﬁﬁ%;§ﬁﬂ%‘?¥\ﬁﬁm§lt%,fo%@{’§ ftBlcf e%‘i?”‘ﬁlé’?er BIERC (as
describgd Redimledisiip a tubular structure that is attached to a downhole

structure to satisfy a particular downhole function. As exanples, the
downhol e st ruct tfigurerd$§ iben dlustpativaadtaitobing obihegystemed Sligige 17he wel | bore or

another tubul ar l*slft;&rgsc jo'ha 26 ésrefs&getrrﬁleﬁ{c (§a5gr9nelss &f tihggg‘ipbdaelsg%ed herein used in

multilateral wellbores.

15 DETAILED DESCRIPTION
Referring to Figs. 1 and 2, an embodiment 10 of an elongated strip in accordance
with the invention includes features that permit the elongated strip 10 to be spirally, or
helically, wound so that the strip 10 mates with itself to form an elongated downhole
tubular structure. As described below, the ability to form a downhole tubular structure
20  out of the strip 10 permits the strip 10 to be deployed downhole in a form that occupies
relatively little volume. Once deployed downhole, the strip 10 may be formed (as
described below) into a tubular structure that is attached to a downhole structure to satisfy
a particular downhole function. As examples, the downhole structure may be a
production tubing, a casing, the well bore or another tubular structure, as further
25  described below.
As an example, the strip 10 may be used to form a tubular structure such as a
casing string. Because this casing string is formed and expanded in place downhole, the
diameter of the casing string follows the diameter of the wellbore in which the casing

string is installed. Thus, the diameter of the casing string formed in this manner may be



As an exanple, the strip 10 may be used to forma tubular structure such as
a casing string. Because this casing string is fornmed and expanded in

pl ace dowdeol/ezesa he di ameter of the casing string foll owBCT/80Idi7aTset er of
the well bore in which the casing string is installed. Thus, the dianeter
of the casing string formed in this manner may be 3 WO 01/ 92680

PCT/ US01/ 17475 decreased or increased along its length (and al ong a

el o), et becom oo P s e e .,
wal | of t h%lt\é‘ﬁxla{i%%ﬁlﬂg%@%%n?ﬁiﬂn%@f ¢n HieRlahhdrythe Ahdifs RRhE WK Ybe [he

tubul ar structure may be forne a manner so that the dianeter of the
struct ure Bxpawed agaicsnist wall ofithervplthoreeb lebimmes weliborelsiabgityy Ademgtigelponobor e

that elimnates today's restriction problens.with telescqping casing
strings. | ﬁﬁl‘? E‘li’u%§t8}/°it‘ﬁe F‘?Wﬁ:}?gfjo’_f’fﬁ%{)%prp%‘reé,so ?‘ﬁb Lﬁib‘:l?_?ei‘?r cﬁ?@qﬁmﬁgtﬁ may al so
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enbedded in the tubul.ar st.ructur Besi des for.m ng _a prkinar i ring,
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interior wall of an existi n%&casi ng string to patch an opening in_the

casing st rhagbulesstiyssure hgsiihgcapabiliytof caryiag elerisaband fhad cogmanicalien scr een
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appl i cati ons o ructure ormed fromthe strip 10 will
becone appar ent Beswles fdimifigh bomiangcadmgctingy thernubular stiuagréimay tiso bhased as
enbodi nent of the strip 10 that i s depi ct%d in Fi strip 10

has | ongi t JcRaA I@&&%@W%ﬂ@dm@n%wwﬁ, Ate HQP%EIEW%’If Being é&?antég_ h of
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wi ndi ngs slstiig. |y overl ap each other. This
15 The tubular structure may also be used as a sand screen for filtering particulates
from a well fluid flow. Other downhole applications of a tubular structure that is formed
from the strip 10 will become apparent from the following description.
Turning now to the embodiment of the strip 10 that is depicted in Figs. 1 and 2,
the strip 10 has longitudinal edges with complementary mating profiles near each of these
20 edges. The mating profiles, in turn, engage, or mate, with each other when the strip 10 is
helically wound and the edges of adjacent windings slightly overlap each other. This
helically winding thus produces a tubular structure.
More particularly, in some embodiments of the invention, the complem;ntary
mating profiles that are located near the longitudinal edges may be viewed as collectively
25  forming an attachment mechanism that is indicated by reference numeral 20 in Figures 1
and 2. In some embodiments of the invention, strip 10 includes a first longitudinal edge
12, a second longitudinal edge 14, an outer surface 16, and an inner surface 18. Near first

longitudinal edge 12 is a first mating portion 22 of the attachment mechanism 20, and

near second longitudinal edge 14 is a second mating portion 24 of the attachment



helically w nding thus produces a tubular structure. Mre particularly, in
sone enbodi nents of the invention, the conplenentary mating profiles that
are | ocatveadongaso t he | ongi t udi nal edges may be viewed as BPOTAUSei7y®sly 25
formng an attachnent nechanismthat is indicated by reference nuneral 20
in Figures 1 and 2. In sone enbodinents of the invention, strip 10 incl udes
a first longitudinal edge 12, a second |ongitudinal edge 14, an outer

surface 16,_and.an hnRe ur.f 8. j. . i tudi 2 12 is a
Fir e ot MR o 28t kA b DR fe (BERA, ArSCRS M SR 2l S

| ongi t udi.ngbrtRAGE2 b adfcentSAGEIAEs ate thgePPeidbliig B Baclihentdiiotiohwent 4 WO
01/ 92680 PCT/ US01/ 17475 mechanism 20. In the helical tubular structure

(Fig. 2), fitpchmeppmgabprisedfd 24 mating portions 22 on adjacent wi ndings
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profiled 3oberdeivee b edrespondiag chirneb Pt aiffiichmatied potfion DAt Odferf i r st

mating portion 22. O her natiraf); portigns and ot her combjnations of mating
portions arRAtsgPertinng ape gther eompipiions of matiag ppeiogs alfeﬁ@sgb chdete Withitns. As

shown in Figure 2 be R9aigHs strip 10 may be helically wound to forma
t ubul ar struc%CuPeOfl%l. B\ﬁérrngre evse'l oped tubular structure 11 is depicted in

Figure 11 and 1A shewdeds Figubed, the clvngatedistipill el mhelidally weurst toifprm@@ i s

wound, first 22 and second 24 mating .portions of jacent wi ndin are
pressed tod‘é}?‘ﬁ%rr“r%t“f%glr ‘gl?%orﬁ F‘é&l@%ﬁ t&?‘h?ﬁ Wgturﬁiﬁ?ad% lcgegrlﬁﬁég‘ir%ih it
struct upe thadscHhQ¥D thételBRARIAR ADSeMAI O WERAT 8% 2S5 andRBoM 24107 €
el astomers may be attached to the strip 10 to seal off the central

passageway nedtingwotticns of adjaemméndings are pressed togajhesrso dhat hecrsljasent Wadingdul ar
may. _gener 4115 aRraRge B A g et BRI Tl S uRe A T age 7210
forma seal ed canesthes ekstoneetmagbaaithed v thdists1 0o stallusf @k ceiitedlct ur e
11. In this manner, the elastomer strip 74 is energized to

passageway of tubular structure 11 from the region outside of the tubular structure 11.

15  For example, as depicted in Fig. 1, an elastomer strip 75 may, generally extend along
longitudinal edge 14 on top of the ridge 72 to form a sealed connection between adjacent
windings of tubular structure 11. In this manner, the elastomer strip 74 is energized to
form this seal when the ridge 72 is inserted the channel 70. Thus, with the use of the
elastomers as described, a fluid-tight tubular structure 11 may be formed. Other

20 . arrangements may be used to form a seal between adjacent windings of tubular structure

11,
In some embodiments of the invention, strip 10 may be designed in such a way
that once it is wound and inter-locked, it is not possible to make the diameter of the
tubular structure contract unless the mating profiles of strip 10 are pulled apart. As an

25  example of such a design, the strip 10 that is depicted in Fig. 12 includes an L.- shaped
extension 11 that extends from second mating profile 23 toward longitudinal edge 14.

The extension 11 is received by a channel 15 formed between the second mating profile
22 of the adjacent winding and a rib 26a of the strip 10, described below. The friction

between extension 11 and channel 15 keeps adjacent windings from slipping with respect



formthis seal when the ridge 72 is inserted the channel 70. Thus, with the
use of the elastoners as described, a fluid-tight tubular structure 11 may
be fornmedvo@/e80 20 arrangenents nmay be used to form a seRCTHSIMERTS

adj acent wi ndi ngs of tubular structure 11. In sone enbodi nents of the
invention, strip 10 may be designed in such a way that once it is wound
and inter-locked, it is not possible to nmake the dianeter of the tubul ar
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23 toward longitudi nal edge he extension 11 is received by a channel
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wi ndi ngs together to prevent the dianmeter "of the tubular structure from

changi ng. Fogurpdr theshannst 7¢ pEfisshmiating peioni2ddhagisciude langipdigalpuedteingar t |
strip 10 i ti fo | t he. J- i d 12
ond 14 to dhe iy el B deE 73 U PG En e ing P R 2 BB, DTS

bei ng unwouigngdig H¥ANsematiss ?kﬁﬂbﬁ: p2dItiifinbted thaeinlthe birenghannadpioted of
first mating portion 22 may include | ongitudinally extendin tabs 75 that
engage sho Lﬁ%&éﬁ gdjgeent wdpdingomey shifeatyidin Fespest herchwitherpngdhys, g}? Gameterph
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structure 11 that "occupies si'gnificantly nore volume wthin the well bore.
A machi ne IBgurethat is located in the downhole environment may be used to securely engage the
15  first. mating portion 22 and the second mating portion 24 of adjacent windings and to
helically wind the strip 10 into the appropriate tubular shape. In the manner, the machine
100 includes a rotating head and guide rollers to form the spiral wrap and slightly overlap
the longitudinal edges 12 and 14 so that first 22 and second 24 mating portions engage to
lock adjacent windings together. The operation of the winding machine 100 is further
20  described below.
Referring back to Figure 1, in some embodiments of the invention, strip 10
includes a plurality of longitudinally extending ribs 26 that each extend outwardly from
outer surface 16. The ribs 26 may be regularly spaced (for example) between
longitudinal edge 12 and second longitudinal edge 14. Channels 28 are defined between
25 . adjacent ribs 26.
Strip 10 is constructed from materials that can withstand the severe conditions of

the downhole environment. Appropriate materials include, but are not limited to, steel,

stainless steel, polymers, glass fibers, and composites of the aforementioned materials.



Figure 9) that is located in the downhol e environnent may be used to
securely engage the 15 first mating portion 22 and the second mati ng
portion AMOo0f/9%8) acent wi ndings and to helically w nd t heRCBUSOLI74T | nt O
t he appropriate tubular shape. In the manner, the machine 100 includes a
rotating head and guide rollers to formthe spiral wap and slightly
overlap the Iongitudinal edges 12 and 14 so that first 22 and second 24

mat i ng portions age,.to lock .a the The i on
of the w ndi ng_ REEREREnaGyse S ff dhas Thed i ks S aRi heut s lRERRL K o
Figure 1, mmﬁﬁmew*a@gh@ﬁhgsgf Cafifig sNENLIAR a ISWdricRd 39. 1h gd udes a

pl urallty of longitudinally extending ribs 26 that each extend outwardly
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environnment. Appropriate nmaterials include, but are not limted to, steel,
stainl ess stosad fo myhép@ltmglma@soi?qa@@%m%rﬁ? db thsanhasiment shen in Figure
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strip 10 i

i ncl udes - acasisd g BLI Adsa3zh thEembogingdnt bvgvidia Fgsre 3, tanait oﬁl‘hdm%cahrbet hi s
enbodi nment , strl 10 is used as a cqontihuation of or(gn aIt ive to the
casing st rFig etsd in degnpulyg 38 detyteen tiedyoylar SRS LA ARG asi ng
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profile of the mating edges o e strip 10, wound to formt
contlnuatlaummﬂn@a&png)ﬂuhemgﬂaﬁe3DnmuhﬂmemhnheﬂﬂmngshﬁMdnynfEEQMném:3, t he
internal dianeter af ihe tubular structure 11 is substantially the sane as
t hat of théru‘é':}tré’llr]rg‘S§5 ring 32. Also, in the enbodi ment shown in Figure 3,

cenent or resin3g&ad &%odﬁh&rﬁ@h@&ﬁ’ﬁm Figuteh€ (R aphiesstAR 16 i Veedpainhged ubul ar
structure 11 and the wel | bore 30. The 10 cenment or resin 36 is useful to

ensur e hol @s gremituatign opa easingestiingBathovsverethedeternal diametarof the tubular
15  structure 11 is not substantially equal to that of the casing string 32. Instead, the tubular

structure 11 is formed directly against the wall of the wellbore 30 without the use of
cement or resin 36.
Another downhole use of strip 10 is shown in Figure 5, which illustrates a
wellbore 30 and a casing string 32 disposed therein. Casing string 32 includes a damaged
20  area 40 (such as a hole) shown in phantom lines. In this embodiment, strip 10 and the
resulting tubular structure 11 is utilized as a mechanism to repair the damaged areé 40.
The strip 10 is wound on the inside of the casing string 32 so that the resulting tubular
structure 11 covers the length of casing string 32 that includes the damaged area 40. The
tubular structure 11 is attached and sealed against the interior of the casing 32 by use of
25  suitable means, such as an elastomer which is inserted into the profile of the strip 10 prior
to being wound into a tubular structure 11, and thereby prevents any flow of materials
through damaged area 40.
The strip 10 may be used to patch other downhole structures. For example, in

some embodiments of the invention, the strip 10 may be formed into a tubular structure



zones (not shown) in the well bore 30, and enhance the sealing capability of
the tubular structure 11 itself. In another enbodi nent shown in Figure 4,
t he tubulve@ os9268ct ure 11 is again used as a continuati onPOf/USOICHSTSNY
string 32, however, the internal dianeter of the tubular 15 structure 11 is
not substantially equal to that of the casing string 32. Instead, the
tubular structure 11 is formed directly againnst the wall of the wellbore
30 without  the us t or r 5| n dovvnhole of strip 10
is shown i H‘alt—'ilsg‘{ff’gt%patﬁ\}ﬂ‘\fiew “FtI“H‘stP Eer C@@'Inbg]grs YIS PV sé)et%q ng string
32 di sposedafchgrein. Casing string 32 |ncI udes a damaged 20 area 40 (such
as a hole) shown in phantomlines. In this enbodinent, strip 10 and the
resul ting tubul an a@y ollibe uses shawh dergin, Ithez@@lmg@r of thé@ﬁ@l&ﬁrﬂﬂl@t@rer]émhr t he
damaged are S string
3550t hat CORESARtbr LFh a0 P n ERRCE sietforbBRtiimBlat MEGRR DRt si ng
string 82 idbakaseTEdrhle&ionhk t6l8emion® ﬁftﬁ@lt‘l&m Thenctiraltilsedlinglifitdsityl oll is
attached and seal ed against the interior ghe ca5|e€ﬁ1 32 by use of 25

sui t abl e neHpe this ¢ghanggdn dirmeatesthe ekix ehthe rﬁubtéarﬁﬁ'g@tﬂt ‘Flﬂlebgfttﬁémau%f(lfl e of
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enbodi ments of the invention, the strip may ﬁ_f%@md into a tubul ar
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shown here i anet e ture 11 can change al ong
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ctural or sealin
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structure blfeiatibRS 408kRtSOBEH. Serfdritions 44 extend through strip 10 from outer surface

16 through inner surface 18 providing fluid communication between the exterior and
15  interior of the resulting tubular structure 11. Filter media 42 is attached to the outer
surface 16 of strip 10 and may be constructed from a number of filtering materials, as can
be appreciated by one skilled in the art. Deployed within a wellbore, the tubular structure
11 of Figures 7 and 8 is attached to a production tubing (not shown) or casing string (not
shown) and serves as a sand screen. The tubular structure 11 allows hydrocarbon liquids
- 20  from a formation to flow through the filter media 42, through the perforations 44, and
into the interior of tubular structure 11. The filter media 42 and possibly a gravel pack
(not shown) prevent sand particles from also flowing into the tubular structure 11. The
strip 10 of Figures 7 and 8 can either be sized to have substantially the same internal
diameter as the attached production tubing or can be expanded against the wellbore and
25 relevant formation to place a positive stress against the wellbore thereby enhancing
wellbore stability.
Similar to the use of strip 10 shown in Figure 5, the strip 10 of Figures 7 and 8
can also be used as a patch to repair damaged areas of sand screens. In this case, the strip

10 is wound along the interior length of the damaged section of the sand screen.



the dianmeter is decreased) or larger (if the dianmeter is increased) while
the first and second mating portions, 22 and 24, of adjacent w ndings are
engaged. Wbins9%68@t ure acconmodat es wel | bores t hat changePCTUdzT#Ser down
their length and al so provides an 10 alternative to the use of multiple

di ameter casing strings in a single wellbore. Figures 7 and 8 illustrate
anot her downhol e use for strip 10. In this enbodinent, strip 10 is used as

a sand screen a d in des a filter dla 4 lity .of

e forati ons. 44 L SeRPBLAR e RORdE tirel 55 0 Bilird Diiinh Gtomphedb ¢ om
outer surf agembhb1 G heugBuliaNedrils Y04, a0811 184 B ShdodisBGitilize & ERNTMME | on
between the exterior and 15 interior of the resulting tubular structure 11.
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one ki 11 o2 SR SeiBhe, L0 i e BTG P wBRer@ ol APREFFhCL i e
11 of Fkguies exteditodhd Surfibé, a6 iekhdvih id thE &€UAE tRAHILDOND S Ge Wwélo, or
casing string (not shown) and serves as a sand screen. The tubul ar

structure WIning m%hlﬁyd%wpbfgﬁstppdgl 204 Tofates Faofarm strap Mhinte FDUIRT Siresiehr ough
the filt 4 ;
bul br ot AT Bid' e MR PERACEAL B Tadle. Clting 4 RifiobBSnodlior! o7

t ubul ar struc re avel (not

shown) pr evfiet driling caebd inglogtant wikire abkdndthtdlMyngay adt G j%ﬁalﬁu'b lllﬂleasfucséss o€t ure
11. The strip. 10 of Figures 7 and 8 can either be sized to have
subst ant i afflT5IHBE QR§FaGNt er nal  di aneter as the attached production tubing

or canpe expandgedagakdisi V\é}é‘ﬂ ROIE s d102€an aﬁg%\é%hstwé@%otﬂﬁtﬁ@ pl ace

a p05|t|ve stress agal nst t ore’t reby enhanci ng bor e
stability. rSultingaubular sttwetuns &1 bés spbmflp fdPurshatvalev tpiogus alobg its lkeagtt iop 10
of Figures.7 and

sand Sor ceistati thesEPdgan Op pentiiee o Pl earn B O HE FRer  or -

| ength of tecdampaecht %ﬁ@&lés%}o&ﬁcubﬂ%f ﬁ?d&@ca’iﬁélﬁe(%th&h Qﬂd&%@@and
PCT/ US01/ 17475 Figure 9 shows anot her” downhol e use of strip 10. Figure 9

shows a botownelhaltbe agmepiiity lobaRon dithe imed) Suels a atrigr 10 ay owludprthd following s of
course ti lpit)lztfo%s tal%ng r1t|s eion\é\gtlecli E)engﬁl a solid portion 46, then a sealing portion 48, then a
perforated portion 50 (that may include filter media for sand control), then another
sealing portion 48, and then another solid portion 46. The resulting tubular structure 11
(Figure 11) includes a lengthwise solid region 52, sealing region 54, perforated region 56
(that may include filter media for sand control), sealing region 54, and solid region 52.
20  The lengths of each region, 46, 48, and 50, depend on the number of strip 10 windings
used for each region. In the illustrated configuration, the tubular structure 11 acts as a
well casing that can be cemented in the well. The sealing regions 54 sealingly isolate the
perforated region 56, which region is adjacent to a hydrocarbon formation in the
wellbore. The perforated region 56 allows production of formation hydrocarbons
25  therethrough (with sand control if a filter media is included) and can also be used to
facilitate a stage cementing job or cement squeeze.
The regions shown in Figures 10 and 11 are only for purposes of illustration. It is

understood that the tubular structure 11 can be customized to include any number of

various regions at different locations, depending on the request and desire of the operator.



into the earth. Bottom hole assenbly 102 is functionally attached to

wi ndi ng machi ne 100. The w ndi ng machine 100 is then attached to coiled

t ubi ng oweoi/seed tubing 106 5 that extends to the surfackPCT/aSO/F4I5n0owWn i n
the art. As the drill 104 fornms the well bore, w nding machine 100 receives
strip 10 and rotates to formstrip 10 into tubular structure 11. In this
case, tubular structure 11 acts as a well casing. Casing a well bore shortly

fter drilli be. i t where hal.e instabilit t o to.
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along its elongated I ength: a solid portion 46, then a sealing portion 48,
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trol)! Y o ot o .
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sol i d regi @ov&dg geddingppagiriate fréteci@l foahatstde 6@ gi contdbling 6hasudkayblencl ude
filter media fqor sand control),_ sealing re%ion 54, and so]id region 52. 20
The | engt h$VRdegprolilings 84 campclugg elegiigabepbleselyudignlisiropfiel Im?ﬁ«t?él% fferstrip

10 W nqpnggpiit EsKled O 2Q8H3n ﬁ%ll‘?%\kgf LRIb&E dleJ«iE«'-ﬁb?Eﬁ&teﬁq%ﬁ&{z'fcbﬂwl%bie&, t he
t ubul ar strgcture 11 acts a5 a I casing that can be cenented in'the
wel | . The geabunig deies (preSsbrsgmiges)gbymosiciraigalevives (rpesthotyatmgs)r ean Aso 56,
whi ch regiQQ I. S aqgacent to ydrocarbon formation in the wellbore. The
per f or at ed PEPF ltléfplcga\%neirz ducti on of formation hydrocarbons 25

theret hrough (WihR sHansl «¥diRéntial bést khdwin BGHeA 2l Shdnfsl d6H6098 RREAIHBIY al SO
be used to facilitate a stage cenmenting job or cenent sgﬂéeeze: The regi ons
shown i n Fiatfached ta thezaljacent mpse26atherpby formpng pessdsight channel @8y dnthen. 1t is

under 800 Bkl LHRYk M QSIS SRR MR BB TR A 00 20
and desir e iffectei Or REIERATHRE the seal-tight channel 28 thereby providing fluid communication
between the two points located along the length of tubular structure 11.

Figure 13 shows a different mechanism which also provides fluid communication

between two points along the length of tubular structure 11. In this embodiment, a seal-
20 tight conduit 60 is formed on at least one of the ribs 26 of strip 10. The liquid or gas is
then injected or is held within the seal-tight conduit 60.

In addition, the intelligent wellbore devices previously identified may be .
deployed in seal-tight channel 28 or conduit 60, particularly if such devices require
isolation from the downhole environment.

25 For any of the uses described herein, the tubular structure 11 may be formed from
an external tubular structure 13 and an internal tubular structure 15, as shown in Figure 6.
First, the external tubular structure 13 is wound and formed as previously disclosed.
Next, an internal tubular structure 15 (shown in phantom lines in Figure 6) is wound

internally of external tubular structure 13. Thus, the outer surface 16 of the internal

10



9 WO 01/92680 PCT/US01/ 17475 Yet another downhole use of strip 10 is shown
in Figures 12 and 13. In this enbodinent, strip 10 is utilized to provide
el ectricavQof/passd, or fiber-optic conmunication between PEDURAITEE al ong
the length of the tubular structure 11, for instance fromthe surface to a
specific point in the wellbore. Strip 10 includes a channel cover 58 that 5
encl oses the length of at |east one channel 28 between the two specified

poi nts. Channel _ cover is, preferably attached, bet ween_t he_t ri bs 26
Phat. def i nG i SHORUTat SR Preioaoy ke 5 sRERB0mS FeE AFSE 1RO can be
di sposed Wigkkiihl tibal£RBIOEI 138, In\Wd fefehRd ehBR@lent &RV &Y sho®mih Pidud 6Ghe
appropriate protection to the cable 60 or control |line 62. Such cables 60

and cont r oldite¢tinasofghe belix ofrraxtarta tehudartstrpetsre Bhisloppositeyie theuditeetionef the|
i nes, and, fj. .10 ti.c cabl es..|lq,. jtion, in | i.aent wel | bore
dov, cos. o HelREintetnplaRAUE: SRS LS, W 1R ok feorhdi Shd R M50 L BBHE

gauges) 5 OfinteBiityloPhibidardeuttass] (& efhiced hid/oBkeiniyis¢d. can al so  be di sposed
wi thin channel 28. In a simlar enbodi mrent as best shown in Figure 12,

channel cover 5&ig.d4depicisaysyptenylQnba@ay be pied tadprler e stiipi0 dewahnde eby

chan 58 : j ' ey
such ag o moed ebef 17" Ehe Sliond fod icRudsPa FIBOSLIEE canteififerol AV C
wi t hin t he tsteng 106 gat iscleplvoyed da8nlidienedthepwalthebugd afwell weectpmMTubias 106N

bet ween the two pojnts |ocated along the |length of tubuylar structure 11.
Fi gure 13 SHEOMPriss il sEie, TR LN %?@devglag-p%mnﬁ@g Tgcliing assembly

comuni;gat i1eR is RELNEER thé\ﬁ“%gisﬂ(:l iéf L @ng 066 ARNGLEOb fhlgxg'dltﬁulaﬁts HGhir € 11.

In this enbodinment, a s - gﬂt conduit 60 is for on at Freast one
of the ri bsnsid: the weillboge 100 frobhéhelstapil@®@ or gas is then injected or is held

wi thin the seal -tight conduit 60. I ddition, the intelligent. wellbore
devi ces previ ou&ﬁ?%ip&gwrfﬁeﬁfmgﬁgé%%g’& ggg/’ela SPWegﬁﬁpgﬁeé‘?ﬁor}éhcannel 28 or
condui t 60 inRAtibh,GH adsbibiyf 108UAHLEARM GESIdEE UB0 foBstore R @Fip Q0 ahd 8 TthiNgs
downhol e environnent. 25 For any of the uses described herein, the tubular

st ruct ure headrd3Z. Pla thismpanaer, thengartridge 130 feeds the strip 10 to the rotating head 132
15  that, in turn, includes rollers that guide the strip 10 along a helical path to form the next

winding of the tubular structure. As the rotating head 132 retrieves strip 10 from

cartridge 130, the guide rollers of the rotating head 132 force the slightly overlapping

longitudinal edges of the strip 10 together to cause their mating profiles to engage each

other to form the tubular structure. The tubular structure, as formed, propagates away
20  from the rotating head 132.

In some embodiments of the invention, the guide rollers of the rotating head 132
may extend to meet the interior wall of the wellbore 107, thereby causing the outer -
diameter of the formed tubular structure to be near the interior diameter of the wellbore
107. Therefore, the assembly 108 may be moved (via movement of the tubing 102) to

25  move the rotating head 132 to different positions inside the wellbore 107 to vary the
diameter of the tubular structure. Alternatively, command stimuli may be communicated
downbhole to the rotating head 132 to set the positions of the guide rollers to set the

diameter of the tubular structure.

11



an external tubular structure 13 and an internal tubular structure 15, as
shown in Figure 6. First, the external tubular structure 13 is wound and
formed asv@oevietus| y di scl osed. Next, an internal tubul aPCBUSU¢LTYTSe 15
(shown in phantomlines in Figure 6) is wound internally of external

tubul ar structure 13. Thus, the outer surface 16 of the internal 10 WO

01/ 92680 PCT/US01/ 17475 tubular structure 15 abuts (and preferably seal s
agai nst) the inper surfac of. .t he xte naI t ub cture In the
preferred en‘nod?l?r%cﬁlfl gﬁﬁ ‘gglegﬁme’lﬂvqﬂ 190y 0e gotaiie 2 |1r32 t%%e hel i x
of ext er nakothiidtbfahe &ibiME10H, @ rddtibrPthaPB dftdRcEPbY, H6r SlahDid, Ia@&a@f diwe helix
of internal tubular structure 15. Wth this arrangenment, the structure and
sealing 5 mwé@mmﬂ@thaﬂ: lﬂi@t@?d @ttthmmrfﬂﬁéOﬁ.tbewsellen'ﬁ@rt@@ngelﬁ@ﬂmsomm nf or ced.

Fig. 14 depi m 10 he i1

downhol e gﬁ% gm%gﬁq’ It 6 Vgn EﬁFﬁaﬁg hul?ﬁ% qaﬂ%&ugé% ctafmg%éaﬁ%g t hat
cont ai ns aThpREdre,lihZhedb enﬂau&mgtslﬂ@ ctahﬁagd B&ek de)tﬂ@mh@heemtamg Hehe wel |
through a well tree 122. Tubing 106 rmay conprise drill string, coiled
tubing, or 1p%i rliEanatiyslynthe rAtaym&anl%aw bredriveading dovmholeygofos apd pefdived t o

e Lover SOl 0e i N R0l 0y LS Y
also to Fi gsedlzﬁ,thémbﬁtgﬂi)&nbodl ments of the | nvention, the :assenbl y 108

i ncl udes a cartrjdge 30to torethe strip darotatl head 132. In
this manner, thdOSHE HeRyEp éowaléca% tbwﬂgtlp.%a.‘a Weurtdrﬁéom%&n%bo 8d 132

15 thaty | @aﬂtﬁ'&g& 13bntq‘hké§§ﬁ3df(9}nb§¥>§ wollAd 1rEé‘PﬁI§:t1toHQha§tlsr 6@0&&1 B0t Aida&df! cal

path to formthe nex the tu structur e rotating
head 132 r ¢heiotieg hstd 132 &ﬁhatrrotatlonaf thmh&gxélil%@oestﬂmep@maua‘elryombeﬂ theof t he

rotating head.l e.the slightly ovyerla | ongi tudin dges of the
strip 10 tﬁﬁ%ql?fgngg éeet%f’ @ﬁt‘?gg‘?&%’% éﬁ%‘hﬁo&ﬁ g)ftt ??é’&ég‘ (gb?e gﬁ‘@r to
formthe t %ﬁtﬂ% 16 FlokEihe cBrtrid el 30UB b the ttibilirtiRctupsSad Rea®Rd, propagat es
away 20 fromthe rotating head 132. In sonme enbodi nents of the invention,

t he gui de rol | eddtepfativhly, ingtoatei engpodimenty ghthe invention, the cartridge 130 may be
15  constructed to rotate with the rotating head 132. For example, the cartridge 130 may be

attached to the tubing 106. Thus, due to this arrangement, the strip 10 does not need to
be wound in a manner to counter the rotation of the rotating head 132.
Fig. 16 depicts another system 150 to deploy the strip 10 downhole and form the
tubular structure downhole. In this embodiment, the strip 10 is deployed in its linear
20  configuration into an annulus of the well from a spool 160 that is located at the surface of
the well. The annulus is formed in the annular region between a tubing 166 (jointed
tubing, coiled tubing, or drill string) that extends down into a wellbore and the interior
wall of the wellbore.
As depicted in Fig. 16, a portion of the wellbore is cased 151, and another portion
25 152 is to be lined with a tubular structure formed from the strip 10. The lower end of the
tubing 166 is attached to a side entry sub 167 that couples the tubing 166 to a tubular
section 168 of pipe (a jointed or coiled tubing, for example) in which the strip 10 is
allowed to coil. In this manner, the side entry sub 167 provides a side entry port to the

interior passageway of the section 168 through which the strip 10 is threaded. Inside the

12



may extend to neet the interior wall of the wellbore 107, thereby causing
the outer diameter of the forned tubular structure to be near the interior
di anet er vod ot/ppssel | bore 107. Therefore, the assenbly 10BCTH$0IE4TSOVed
(via novenent of the tubing 102) to 25 nove the rotating head 132 to
different positions inside the wellbore 107 to vary the dianeter of the

t ubul ar st reection €68, Mhd @1ip A0 c¥idd i, repORNERRARS totaidnl ofﬁﬂé’tubﬁngCKm‘MH @Bingd
downhole to the rotating head 132 to set the positions of the guide rollers

to set the segilembe®ra grtatigachetdsiventhegpiaiiag head 1321 Thocpd ob shestrip 10 is fed to
PCT/ US01/ 17&@5 taﬂin{{%ﬁ@a’aﬁ 39 ?@fﬂ{rﬁ%@% Eif)ﬂ)frmﬁl%tgk %%Te{r'sg'?ctufeh qﬂ%?atd%fl b@ head 132

I's driven by the ation o I ng a rotatiron't I'S T ntroduced
by, for exadfea byahe edtation afrthe/mbingeldtathesmaliif hedubt32imay beddweg Hta t he

surface of the |1. The. tubing 106, in some enbodinents of the invention
ext ends X hr‘&fﬂ'ﬁ'ﬁ‘\gﬁ’u”t’w% ighous reiaipmiel e tytiee)c Sueh PR gEanegmentis pREAHEASEPES i n
these enmbodyABN Sledtiting AMUskd 896 Itiind96p not rotate with the rotating head

132. Alternatively, the rotating head”132 may be driven by a downhol e notor
and not by rot alhontaingthead 13bismtadld. to Sueigtianf pipe 46@)ambddployedanlvant ageous

when coil ed tpubing | used .as the tubing 106. To,store the strip 10
downol e, <IN P, The IGFRH o/ SRR SR SUO£SLiBBINe SR FaUrabioiféy | ige
130. The st adfihed ®endByofife WeHBSte! FoRindiah&s 81000 LA sirp RRPESRYuk& dollfe
rotation of the rotating head 132 so that rotation of t'he head 132 does

not prekat uk.80gofiwelthare.t Reerefopn it thds etample te length dbladhwowldibe 8iP§det30.

cartridge 130 oAl APTRE B EabOr § BB Dore e maly Sean e ety fen o

sone enbodi 00 fBetQt the@rip MFed inteBectionel 68 amtil it@ﬂ%gb@ ehdRichBeintolthe@RGing UCt ed
to rotate with the rotating head 132. For. exanple, the cartridge 130 may be
attached t ohqadd 32yl mey hodesiraplg 4o pefatwiy inte;the fFipdAgeiiedecdingid 1afp spqiiono

e 3 L R
10 downkml ethameded foir het dtep to rotate inside section 168 while winding the pipe downhole. Once
the required length of strip is feed into section 168, a retaining cable 161 is attached to
the upper end of the strip. Alternatively, the strip 10 itself may extend to the surface and
provide the support instead of the retaining cable 161. The side entry sub 167 is attached
to section 168 with the retaining cable feed from the end of the strip to outside of the side
20  entry sub 167. Additional lengths of pipe and cable are fed into the wellbore until the
rotating head 132 reaches the desired depth at which point the winding of the pipe
downhole begins.
Fig. 17 depicts yet another system 180 for deploying the strip 10. At the surface
of the well, tubing 184 (jointed tubing, coiled tubing, or drill pipe) is unrolled from a
25  tubing spool 182 (located on a truck 186) and may be fed through a rotary drive
mechanism 188 (that is capable of turning the tubing 184) and through a well tree 192
into the well. At the surface of the well, the tubing 184 also passes through a mechanism
190 that receives the strip 10 from a coil 206 and wraps the strip around the tubing 184.
Thus, as depicted in Fig. 18, the mechanism 190 spirally wraps the strip 10 around the

13



tubul ar structure downhole. In this enbodinent, the strip 10 is deployed in
its linear 20 configuration into an annulus of the well froma spool 160
that is Ivoat/edsat the surface of the well. The annul us PETASINVEAS n t he
annul ar regi on between a tubing 166 (jointed tubing, coiled tubing, or
drill string) that extends down into a wellbore and the interior wall of

the wel | bor gbids1 ghe it Reerlifg i Big, 1B thetuBRipt 18aRviflf tht Meayldishfy f iss cased
151, and another portion 25 1527is to be l'ined with a tubular structure
formed fronfleMeyestdovnhelp. Thedowenwnd afiilee wbinghld4 is oprinegied 6Gthegotatinglbdsdd t o a

bi pe (a ] oi hreuepvrk e GOPERRER e LB RN shRaClbRthe Rl AP OR o o

al I oved to afular siriictinel WHRABREA a palifculdr dectRALI0P of e WéiTbobE. OMkEaSofbethgle
entry port to the interior passagemg%)of the section 168 through which the
strip 105i sdEMeneibg rotetien gkthe febing 1§ the yotasing eptt? 2Usey be #aven byect i on

168, the stpj j B i ' 6 d
tubing  sects BAT AR b iRBRRARe b 8L Y Rardhe b itiBh iade i "eng
of the stri phitfcoitedtebingads udeles thattabingd 8head 132 for purposes of formng

the tubul ar strucfure. Instead of being driven hy the rotation of the
t ubi ng 166, the FEUEES lr?g&ig’é’(‘.l" anpthegdowgholguse ebstl 18, Eiguesanli9ond 29shey a

(W thout 1 ofgidiheRt g‘éﬁ 80b Wit mude§%lcligaéﬁ‘ Qveﬂ%l%%g TRAL 14tSraPAYRENE 962 UPhe WhEN

coiled tubing is used as the tubing The rotating head 132 1s attached
to a | edgt hlatdralpvgbot630herdeniis fany 8¢ maintvwelibhee 3021 The Thimldrestrgttureofl thect i on

168 is such_to contajn the strip required to li.pe defin L ength of the
wel T bor o, ol B TbE winifugef olle O IE RS g MEe Fre iese oo P 10
1,000 of weldehpére 302284 efedn@ral wWelibbie302%8 R kEfdrnG: jufdiinB08fin RS rvaus debe
8,000 feet. Once section 168 is run into the wellbore it is tenporarily

hung of f at Figheesd @ and0Chive i lingoyomse Betlateral whbbare 30k while frerintaming feet i on
168, L1 bR e B £ (L S L oS bR kB,
168. Thes e weubbhlbestontiré WM St refudlin@i@eiors PiG i8Imashadtaly stabd il @ay BgbNng this
prevents have pressure integrity. The tubular structure 11 may be deployed directly on the walls
of the wellbores 302 and 304 (without the use of cement between the tubular structures
and the wellbore walls) or may be cemented in place to such walls, as previously
discussed.
20 As shown in Figures 19 A-C, the lateral wellbore 304 may be lined or cased first.
The strip 10 can be guided into the lateral wellbore 304 either by use of a steerable guide
roller (not shown) or a whipstock (not shown) placed underneath the relevant lateral
wellbore 304 (see Figure 19A). Once the tubular structure 11 is formed in the lateral
wellbore 304, a cutting tool or mill 330 is deployed (see Figure 19B) to cut a passageway
25  in the tubular structure 11 to provide communication through the main wellbore 302. As
an optional additional step as shown in Figure 19C, a second tubular structure 332 may
be deployed within and against the tubular structure 11 and through the passageway cut

through tubular structure 11 to line or case the main wellbore 302 including the area

below the lateral wellbore 304. An additional passageway would then need to be cut
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15 the need for the strip to rotate inside section 168 while w nding the

pi pe downhole. Once the required length of strip is feed into section 168,
a retai niwgovedsbe 161 is attached to the upper end of thRCBUSMIPL7475
Alternatively, the strip 10 itself my extend to the surface and provide
the support instead of the retaining cable 161. The side entry sub 167 is
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132 t hato w aitlerblp@ssof a gedr@blefghidefrolldrenodtushiowg) dBawhaipdtosk (a show@pdadetie
strip 10 to form t ubul ar . structure hol e.i.n particul.ar section 200
of the vel | BeEneay b ddiviay fpbgeibai PO nAB pOaHE RSEEDIAIGE MeFEnt bl ng
184, the rohpbidhGebGRCubHr HRELRE 395 LMBR a RYRg (SR A1 830 Sded tfithoUt
rotation of the tubing). Such an arrangenent I's advantageous when coiled

tubing i s usweblish comenunidalioy thrgugh Friguyadbot3 show anot her downhol e use
A R e Lt e A R
304 ext ends332 gy bbepBldd svdlchRedtB Wik the DuGirgldTuhdrelsahtisesshowdys, hdhat

generally described with respect to Figure 9).

It is understood that the invention is not limited to the exact details of
construction, operation, exact materials or embodiments shown and described, as obvious
modifications and equivalents will be apparent to one skilled in the art having the benefit
20  of this disclosure. Accordingly, the invention is therefore to be limited only by the scope

of the appended claims.
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results fromthe wnding of strip 10 may be used to either line or case
both the main wellbore 302 and the | ateral wellbore 304 so as to forma
juncti onve061/9288¢ he process (see Figures 19C and 20C) orP€CDURIIME4Tr case
the lateral wellbore 304 while maintaining flow through the main wellbore
302 (see Figure 19B). Due to the attachnment nechani sns of 15 the tubul ar
structure Iyypapisic®imbd g junction 306 is nmechanically stable and may al so
have pressure integrity. The tubular structure 11 nay be deployed directly
on the walls of Lt he Aslybtbmrussblg8@a suderditag wietlhamprisire: use of cenent

bet ween t he tubul ar structures f‘gﬂfg t he wel | boredwal | s) or may be cenented
in placé to such? Wopag structurs, mmed 1em agpuplly WoUnd st8g, As shown in Figures 19

A-C, thes | at eral wigkinlhfE Ribafl sHBMufREs bR I wnBSR S te stbterraddd@ wdif i P 10
can be guided into the lateral wellbore 304 either by use of a steerable
guide roller (not shown) or a whipstock (not shown) placed underneath the
rel evant, | at eral vveltgore 304, ‘I(lsee ?’ggre 19A). Once the tubular structure
11 is formed in %‘he I ee?yﬁfem%e 1115%}’ U7, O PEGE ng tool or mll 330 is
depl oyech (see Fi gusenidIB)tricure it the vb®AgERhe20bul#r stibtubd i whatintedl r uct ure
11 to provide comruni cation through the main wellbore 302. As an optional
additional step as shown in Figure 19C, a second tubular structure 332 nmay
be depl oyed within a i . h the
passagevay cut  Thr ougte Balsar o e b phrdh é folRidIEd b BELhRVET, |

wel | bor e 30grodactiondibiggt he area below the |ateral wellbore 304. An

addi ti onal passageway would then need to be cut 14 WO 01/ 92680

PCT/ US01/ 17475 through second tubular structure 332 using a cutting tool
or mll 330 in ofder i i i r,al

wel | bor e13304 to Jti'he ng?%g}ﬁgnfgﬁ)?%%%gy @%&e@%%@kz%ﬁéﬁs%%ev&?ﬁg&% n

wel | bor e 30¢ashi ng |ined or cased first. After the tubular structure 11 is
deployed in main wellbore 302, a cutting tool or mll 330 is 5 deployed
(see Figure 20B) to cut a passageway_in the tubular structure 11 to provide

Klgmtrru ni cation besweenThhgystedt 6f @hine! WRIER tROdovARbl4 SRICHRE Botilidd 3h&thd02-
Xt, as

2 tubular structure pressed against the first tubular structure.

1 6. The system of claim 5, wherein a helical orientation of said another
2 tubular structure is in an opposite direction from a helical orientation of the first tubular

3 structure.

1 1. The system of claim 1, wherein the strip comprises:
a first longitudinal edge,

a second longitudinal edge,

a first profile near the first longitudinal edge, and

a second profile near the second longitudinal edge such that the first and

A UK AW N

second profiles mate in adjacent windings of the tubular structure.
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shown in Figure 20C, a second tubular structure 332 is deployed within and
agai nst the tubular structure 11 and through the passageway cut through
tubul ar svOov92eB8e 11 to line or case the lateral well borRCBO801/ITHE strip
10 can be guided into the lateral wellbore 304 10 either by use of a
steerable guide roller (not shown) or a whipstock (not shown) placed
underneagh the rel evathe LAt of clafh | DORGeAte nANlRdfidi g RohcRAs SRAGHEY | S
then cut through second tubular structure 332 using a cutting too rmil
330 in & destringimrthe vedlbatsl i sh communi cati on t hrough mai n wel | bore 302. For
the techniques used in either Figures 19 or 20, the second tubular
structure 15 332 may be depl oyed concurrently with the cutting of the

rel evant; passagegays, TRSsys&@n6f @hiny 1 d0RGEINRRE it lah st@SR8CbmbAsdsigure 9. It
i s understood that the invention is not Iimted to the exact details of
const r uck i operfaspied apition and paetlingspastiomiteitber saboidherpenferatcd particartd isolate

d i bed, ' modi fi ' ival il b
one ski 11 ectERetetapeRR o GRrbARDABT IR SOhE e ourer o

Accordingly, the invention is therefore to be limted only by the scope of
t he appended clains. 15 WO 01/92680 PCT/US01/ 17475 Wat is clainmed is: 1
1. A system usabl® i nThe syskwepf claianfl, weerpin kyspearaonsdlow from adaynhete

structurg ferped f é@g}; 3’8@%@?‘%& Ii’t}]evﬁ%ﬁf%%té%{é fhn g)d\éﬁt%rtﬁ% {Et&@‘f ogﬂ}%%{h@\ﬁar

structure is provi e su rranean we e system
of claiml,sttustirber conprising: 2 a downhole structure in the well to which
the tubular structure is nounted. 1 3. The systemof claim 2, wherein the
downhol e structure conprises a 2 production tubing. 1 4. The system of

claim 2, wherein;ihe ¢aERAIEoBERMEY WyRerERATRE hidbGfir &ructu3S 1t as a patch.

1 ‘ 12. The system of claim 1, wherein the tubular structure has a cross-sectional

2 diameter that changes along its length.

1 13.  The system of claim 1, wherein the tubular structure is expanded against a

2 wellbore wall of the well.
1 14. The system of claim 1, wherein the tubular structure comprises
2 perforations to communicate well fluid into an internal passageway of the tubular

3 structure.

1 15. The systém of claim 14, wherein the tubular structure further comprises

2 filter media to filter particulates contained in the well fluid.

1 16.  The system of claim 15, wherein the particulates comprise sand particles.
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1 5. The systemof claim2, wherein the downhol e structure conprises
another 2 tubular structure pressed against the first tubular structure. 1
6. The swe0emwBo cl aim5, wherein a helical orientation oPCHaSe/&awmt her 2
tubul ar structure is in an opposite direction froma helical orientation of
the first tubular 3 structure. 1 7. The systemof claim1, wherein the
strip conprises:17.2 aThé §sterh 6Nghink 4 widreiadBestria ift] SRS 8 Gulep BtFdce An8 @b
edge, 4 a first profile near the first |ongitudinal edge, and 5 a second
profi | e heatxtensingemibe pyspsurlage dafiniag gsomumication chanack hatweendme ponts econd
profil es, ma i | Hqlel the tubul ar structure. 16 WO 01/ 92680
PCT/ USOisl 17%%‘%%63&{%?%5%2@2%%8 {z-f'm 1, wherein the tubular structure is
used as a casing 2 string in the wellbore. 1 9. The systemof claim1,
wherein the tubul ar sﬁhucture conprises a 2 perforated portion and a

seal i ng bortion ei {RePYsiEnyel gping b hsrein the SHP pOIPTIESS achanngbre¥es 3 t he

per f or atgd ét%h%oft&ﬁ%émiﬁﬁﬁg%r Fer Pife :ﬁa}ﬂ‘ﬁél! bore of the well. 1 10. The

system of claim9, ereln ons ow froma downhole 2 formation
of the well through the perforated region and into the interior of the
tubul ar . 3 struciure. 11, The sys of .claim 1, wherein the tubular
structurk is usetfras ’5%?)%9?’0 Clié‘? ﬁ'%e%?‘@ ﬂfnel:?(&'ieﬁisﬁea]\'/&ﬁi\‘ %‘l"a}?'ﬂf"ﬂ@
tubul ar strgpetise has a cross-sectional 2 diameter that changes along its
| ength. 1 13. The systemof claim1, wherein the tubular structure is
expanded against a 2 wellbore wall of -the well. 1 14. The systemof claim

1, wher ent he t%?uj afhe Eyysfé%% Of 8aft? li@,rv'vhse:(%esm fluid is deployed in the channel.

1 21. The system of claim 17, further comprising a cable or control line

2 disposed within the channel.

1 22, The system of claim 17, further comprising an intelligent wellbore device

2 is disposed within the channel.

1 23. The system of claim 1, wherein the strip includes an outer surface, the
2 system further comprising:

3 a plurality of ribs extending from the outer surface and at least one of the ribs
4  defining a conduit along its length. '

1 24.  The system of claim 1, wherein the tubular structure is formed during

2 drilling of a wellbore of the well.

1 25.  The system of claim 1, wherein adjacent windings of the strip are locked

2 together to prevent a diameter of the tubular structure from changing.
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2 perforations to conmunicate well fluid into an internal passageway of the
tubular 3 structure. 1 15. The system of claim 14, wherein the tubular
structuraev@or/deer conprises 2 filter nmedia to filter parPCTURGES75
contained in the well fluid. 1 16. The system of claim 15, wherein the
particul ates conprise sand particles. 17 WD 01/92680 PCT/US01/17475 1 1T
The systiem of clzg.m 1An\ﬁﬂ%cﬁhsﬁbfehﬁa%h}ﬁ&ﬁaﬂdﬁﬁm&ﬂ’e&rﬁﬁhﬁﬁ%er surface and ri bs
2 extending fromthe outer surface defining a communi cati on channel between
two poirks 3 al ong tprevidinggnreloigatadestipdenatiolesinrthe subterrangan @ellThe syst em

of claim 17, wherein the.str.l onpris a chapnel cover attached to the
ribs ang’1 ext endi ng ov%Fgﬂgea ¥ lzlilr%flsgﬁ“.&%gir fm%ﬁg OQ%tFéF‘ﬁan ar(‘:qzai m 17, wherein
the channel cover is w@ad theaibulaistracifdotperfodn b @8whh#IS furktidf in theThe system
of claim 19, wherein fluid is deployed in the channel. 1 21. The system of

claim 17, f34PicH@reand¥§lki sing a cable or control line 2 disposed within the
channel .. 1 22. ,The systemof claim 17, further conprising an intelligent

wel | bore device 2 is disposed within the channel. 1 23. The system of
claim1l1, wherein the strip includes an outer surface, the 2 systemfurther
conprising: 3 a pluralit f ribs, extending fromthe outer surface and at

I eggt on‘egof t he&ri bsThe4‘¥18't%F’$‘l RE Algim 26.okkRiFn the forgnEsten ssyisilownhole in thee
system of ¢ BidMageanp@rei N the tubul ar structure is fornmed during 2
drilling of a wellbore of the well. 1 25. The system of claim1, wherein
adj acent windings of the strip are |locked 2 together to prevent a dianeter

of the tIUbU| ar sié’ uCt”Hhre:em]f.cetrh((gcrln o% Ql%lr}lg bg,gfurther comprising;:

2 attaching the tubular structure to a production tubing.

1, 29.  The method of claim 26, further comprising:

2 attaching the tubular structure to a casing.

1 30.  The method of claim 26, further comprising:

2 attaching the tubular structure to another spirally wound tubular structure.
1 31.  The method of claim 30, wherein a helical orientation of said another

2 spirally wound tubular structure is in a direction opposite from a helical orientation of the

3 first tubular structure.
1 32.  The method of claim 27, wherein the forming step comprises:
2 attaching a first profile located near a first longitudinal edge of the strip to a

3 second profile located near a second longitudinal edge of the strip to form the tubular

4 structure.

1 33.  The method of claim 26, further comprising:
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18 WO 01/92680 PCT/ USO1/ 17475 1 26. A nethod usable in a subterranean
well, conprising: 2 providing an elongated strip downhole in the

subt erramve@n1/9eBd ; 3 formng a tubular structure from t heCBUSHgRIEd Strip;
and 4 using the tubular structure to performa downhole function in the 5
subterranean well. 6 1 .27. The nmethod of claim 26, wherein the formng
step occurs downhol e ﬁﬁn%mgtu%lﬁqg{l&ﬁf@dgwsmlm thelvedf. The nethod of claim
26, further conprising: attaching the tubular structure to a production
tubing. 1 29. The nethod of claim 26, further conprising: 2 attaching the

tubul ar structurg,to casing. .1 30, . The, net hod. of claim 26, further
conpri silng: 2 at?%chiﬂlée Pﬁ@ogﬁgﬁllag{)théﬁﬁg?rtﬁoglwl%ot her spirally wound

t ubul ar structure. 1y thé hgbulitshaetus asGl pitdh PP tubifrer ei n a hel i cal
orientation of said another 2 spirally wound tubular structure is in a
direction opposite froma helical orientation of the 3 first tubular
structure. 1 32.,dJdhe f el al in.the formng step

conpri sels: 2 att?éS(Ehi n@%‘%&?gt"f%ﬁ‘%{?‘?F’?Z‘FS%%@?%%P a first |ongitudinal
edge of 2 he strip to fordirpgeoictioneid the thidatsedcingaand second | ongi t udi nal

edge of the strip to formthe tubular 4 structure. 1 33. The nethod of
claim 26 further confmigsgalingseinps 0n cadends Pche prsbaptonss isojtgthieng t he

tubul ar stryctdibfordrdin HRSEAGnHE Aot of the well.

1 36.  The method of claim 35, further comprising:
2 receiving well fluid through the perforations.
1 37.  The method of claim 26, further comprising changing a cross-sectional

2 diameter of the tubular structure along its length.

1 38.  The method of claim 26, further comprising:
2 expanding the tubular structure against a wellbore wall of the well.
1 39.  The method of claim 26, further comprising adding filtered media to the

2 tubular structure to filter particulates from well fluid flowing through the tubular

3 structure.

1 40.  The method of claim 39, wherein the particulates comprise sand particles.
1 41.  The method of claim 26, further comprising:
2 defining a communication channel along an exterior surface of the tubular

3 structure.
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1 34. The nmethod of claim 26, further conprising: 2 using the tubul ar
structure as a patch for tubing. 1 35. The nethod of claim 26, further
conpri si myO 0R9%68r m ng perforations in the tubul ar structuP€l/usndL7875f or m ng
seal ing regions on each side of the perforations to isolate the 4
perforations fromthe remai nder of a wellbore of the well. -1 36. The

nmet hod of claim 3, fuhd H@{hogm[aiiﬁimgfurthgré&ﬁﬁs\;ﬁg}g well fluid through the
perforations. 1 37. The method of claim 26, further conprising changing a
cross-sektional 2 di saalingpffdhe eoramunisatien chenpelct ure along its length. 1
38. The nethod of claim 26, further conprising: 2 expanding the tubular
structure against a wellbore wall of the well. 1 39. The nethod of claim
26, further conpadsi nghad@itdd of cldimradfurde eorhgridifile 2 tubular structure to
filter particulates fromwell fluid flow ng through the tubular 3
structur®. 1 40. The fieplopag Spiddnihesagomupieation ghankd. particul ates conpri se
sand particles. 1 41. The nethod of claim 26, further conprising: 2
defining a comuni cati on channel al ong an exterior surface of the tubular

3 structure. 20 ¥ 01TBehBthoRGTcldH0 U1 ] fidher cdmprdsingthe nmet hod of cl ai m 41,

further conprising: 2 sealing Qff the c ni cation channel. 1 43. The
method of claima4l, faiSPeRS %%P%?%P?E%wﬁ&}h%@hw%d in the

comuni cation channel. 1 44. The nethod of claim4l, further conprising: 2
di sposing a cable or control line within the channel.

1 45.  The method of claim 41, further comprising:

2 disposing an intelligent wellbore device within the channel.

1 46.  The method of claim 26, wherein the forming comprises:

2 forming the tubular structure during drilling of a wellbore of the well.

1 47.  The method of claim 26, further comprising:

2 locking adjacent windings of the strip together to prevent the diameter of the

3 tubular structure from changing.

1 48. A well conduit comprising:

2 a spirally wound strip,

3 wherein the strip is positioned downhole in a subterranean well.

1 49.  The well conduit of claim 48, wherein the strip comprises at least part of a

2 casing string.

1 50.  The well conduit of claim 48, wherein the strip comprises at least part of a

2 production tubing.
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1 45. The nmethod of claim41, further conprising: 2 disposing an

intelligent wellbore device within the channel. 1 46. The nethod of claim
26, wher avaot/bs8d or mi ng conprises: 2 form ng the tubul ar BCT/WSewN7¢75dur i ng
drilling of a wellbore of the well. 1 47. The nethod of claim 26, further

conprising: 2 |ocking adjacent wi ndings of the strip together to prevent
the dianeter of 3ihe Bhd whUEGHduRIOTREAM4B, (vherdiCiRa BEIP SmpliséSat sV of a
conduit conprising: 2 a spirally wound strip, 3 wherein the strip is

positi ofed ¥&Mhole in a subterranean well. 1 49. The well conduit of claim
48, wherein the strip conprises at |east part of a 2 casing string. 1 50.
The well conduit of claim48, wherein the strip conprises at |east part of
a 2 praduction 52bi rphe R4l Y6/ F2686 BCHheSHhd ¢dipTomprites APRRr
conduit of c¢laim48, wherein the strip conprises at |east part of a 2
screen. 21 53WnhRle SRCIU&ondui t of clai m 48, wherein the strip conprises a
patch for a 2 downhole structure. 22
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