;e3e8a\\]d": 6_x" 6 T8agp>23 July 2004 USE OF HELI CALLY WOUND TUBULAR
STRUCTURE | N THE DONNHOLE ENVI RONMENT BACKGROUND The present invention
generally relates to tools and equi pnent used in the downhol e environnent.
More particularly, the present invention relates to using a helically wound
tubul ar in the downhol e environnment. A wellbore typically i? Lijpedoy th a
casing string. The use of the casing string may.present cha ?enges rel ated
toits installation as well as challenges related to maintaining the
integrity of the casing string. For exanple, regarding the installation of
the casing string, sonetinmes the inner dianeter of the wellbore varies

al ong the | ength of e wel | bor Thus, the cross-sectional dianeter of the
casing string nustxgégdzﬁ Icﬁiléf%ﬂDQE@UTU?IHHQKé&?ﬂﬁangEing may be
formed from casing secti oS EHRAPONIEQLEMRYGRONMIBNT sect i onal di aneters

a factor that may increase the difficulty and cost associated with
installing the casing string. thernore, in many instances, the casing
string is.installed as the wel | borACRKGROUEICr eated, as the success of the
drilling operation depends on the stability of the . 15 wellbore during the
time the drill|Thepiesetényegtionmgenaralkerslateioipgoels and heuipmantared omtie t echni ques

f i | ki [ [ ' N || ati f th
casi g ot bl PRy Mo RertSuant, FERR iR R Btk R i ng-
strings nwlichiee vsand aifadedn therdovenhbhednvidohfrehd. mes. In order to prevent the

| eakage of fluids between the exterior and interior of the casing string,
t he damaged 2oAavadtboratypigsily s linedssite peasingeivisgeThe nemef thhatsinpgiang ar e

presente C&n}ﬂ/ g%fsér?t%ﬂgﬁénggg 6&?%&& {B ingvgﬁat?&is ésn\g%}f %)Jr &h%g#a\%g ré%é%?r{ag ed. Thus,

there is a<T I nui ng or a technique an Po address

one or maneintinihpehdintdprieyrss thbahsing stridikaATeteadmie, regardihg e is208dorSHIMVARY
In an enbodi nent of the invention, a systemthat is useable in a

subt er r arl88 R2SHRS PUINEJompsisnes the ingendiagietes of theavallbare yasies glomgdhe leagthpf
el . _ > : - .
spirally wouRlnhste! '”Iﬁu.s,at_ﬂi_g cf&?—s@é&%ﬁ&lm?t%} Bf’ﬁ'ﬁs %ﬁn% ?tgﬂn‘%%ﬁsg gﬂ? R’Qﬁg %Jt elr n

t he subterranean we e advantages of such a sy as we

f eat urtes result, threcasime drimamen be formmad: fivem cadihpvéctignd ihgthing, ditfeai drosh-
description.and cl ai ns. gRI EE' DESCRI PTI ¥ . THE DRAW NG Fi_%u_re_l is a
T 085 SecFRIATH ATAFISHa ﬁwé#@ﬁawéacrsﬁegge SHtYANG gt spretared 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
technigues 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.



|0 Figure 2. Figure 2 is an isonetric view of a portion of a tubular
structure fornmed by the elongated strip. Figure 3 is a schematic di agram of
t he tubul ar structure when used as a well casing with cenent or resin
deposited in the annulus of the wellbore. 15. Figure 4 is a schematic

di agram of the tubular structure when used as a wel |l caS|n92§nh$2ng
tubul ar structure expanded to abut the wellbore. wall. Figure g s a
schematic di agram of the tubular structure wherein the tubular st<ucture is
used as a casing patch. Figure 6 isggnpgAgRRti ¢ di agram of an enbodi nent of
the tubular structure that zo , conprises an external tubular structure and
an internal t ulnudnaamistdimentusf ehe :Ewgmitcel 4 systera tleat dsSiseesiele in @ Rabtenrhridan @fellan

el ongat ed i %e@Fto for bul struct e that acts as a_sand
contr ol @pa?—ilﬁ émé?t'i‘@ g%ﬁ’éalﬁl"’én@ﬁ% Fweune stippy and thestapulas ur e
wher ei n ts'ﬁ%c&ﬁ@ | bviakd tﬁ&etnsthumeﬁmnw control device. ?s Figure 9

is a schematlc i‘agram depicting a technique to forma well casing from an

el ongét ed st r |”ﬂue ddvguinpesld¥ sush a sypadrmnmtwell af ctherefoutofesarilldeongabhradtr | p
used to f bul ar_structure that acts as a well casing that provides

zonal ofpwing figyres, idstailed desriptipy anG@}AMS. gure 11 is an i sometric
Vi ew of the tubuI ar structure wherein the tubular structure is used as a
wel | casing that provides zonal isolation of a formation. Figure 12 is a
per spective view of an é&RinDEﬂCRﬂJ?TI@N &t THB ORASANG nmechani sm f or

provi ding fl ui el.ectrical or fjber ti comgunl_ cat(l on between two points
al ong the | en(ﬁjgurgfl 1 RELOSESHFHTRY ViEW a&re eetrdstintaken glopg ling 1110fy

Cr ossipseqti view of an elongated strip that incl udes a mechani sm for
provi di ng u el ectrical or fiber optic comunication between two

1gure 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.
‘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
1s used as a sand control device,
25 Figure 9 is a schematic diagram depicting a technigue 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.



points along the length of the resulting tubular structure. Figures 14-17
depict systens to formtubular structures downhole using the io el ongated
strip. Figure 18 is an illustration of a tubing of the systemof Figure 17.
Figures 19 and 20 are schematic diagranms of the strip described herein used
in nultilateral wellbores. 15 DETAILED DESCRI PTI ON Referringsgﬁlgdgg. 1 and
2, an enbodi nent 10 of an .elongated strip in accordance wt g I nvention
i ncludes features that permt the elongated strip 10 to be spirally) or
helically, wound so that the strip 10 mates with itself to form an

el ongat ed downFighee 1 LizUndsorsdtfib &id# 6f théSutieEGirubRee RELRwM thkhdudki | ity to
forma downhol e tubul ar structure 20 out of the strip 10 permts the strip
10 to be ﬂewrtweﬂusaémweél qaama therpmmﬁ@stzooeha@afegn pba farimagby. |ittle

vol une. Once d the tr| b escri bed
below) into a ?@Hp%lfaérilss pers Eﬁlve &t |aEect“t° t(?ﬁgﬁlltrgl {imﬁﬁﬁ‘@ﬁﬁép’@ Pt ure to
satisfy afop@fdumugmm@m&mapoxfﬁmtdpaa conu@iAfBhA esnwéemws%ﬁ&oﬂsngsﬂa%uct ure
may be a production tubin a casing, the well bore or another tubular

st r uctiur elength of tie epltipg t b’iérstl’bef@lrebel ow. As an exanple) the strip | O may

casing st ring NEUFGF e i ehia it o i el 8 i fetaret o1 of the
casi ng stimestgnfsat fc@\psotlmgdlumt@mm of HiBerptit Refndricatidh Parideg twasi ng
string is installed. Thus, the dianeter of the casing string forned in this

manner neBPIME alOHZShglﬁﬂﬁﬂWthﬁtﬁéék@és*,@ﬂll%rrsmuﬁ@r@ased al ong |ts Iength (and
along a wellb t;he n t| ze casi ng
strings. In tﬁﬁ% T 1'3, fﬁ@e}éﬁggﬁgﬂlﬂ%%% %H%lﬁ%fra% 5 r%%(% Oée t t he wal |
of thm V\eetlbxhgm&ds:tﬁpenhance wel | bore stability. Alternativel y, the t ubul ar
structure rraya]%guforrred in a manner so that the dianeter of the structure

renmai ns const @l)@n’éaﬁ11@‘@[“1356?éfafq%‘i‘%%@ﬂlﬁﬁmfaloﬁ@@f%ﬁobore t hat

el imnates tOdfkuss195hE 2Bk OBEARE AFBrathd ot GELERAABLIMAGARIN Bl 9% 11
its role in linfFng the we ore, ars ture may a e used to
depl oy domnhiddteratieellomss.( sand control devi ces, for exanpl e) at specific

| ocations. Furthernore, the tubular structure has the capability of
carrying electrical and fluid comunicati on 10 lines that may be enbedded
in thg tubular structure. Besipgeg %ﬁ_qg wﬁry casing string, the
tubul ar structure may al so be used as a at I'n this manner, the tubul ar
structure, hasRefheingtpdigs. il apd @f aﬂoambgdzmcp&t@eﬂamqiangﬁtd sthig i atcerdance wal |

f i t t h th 15
She tunai it B GRERE Rl et Ut Bathe 1B Lomhdebead fo Fbe el g
parti cul afeggally, WBuRdWBkhat tlekitd n%ﬁb%tes%ﬁﬁtmapw%%%ﬁﬂda&atdo%ﬁoﬁf a

tubul ar structure that is for fromthe strip “becone appar ent
from t he teenlpnsiiustpree 46 dessribed below, the ability to form a downbole tubular structure

20 outof the strip 10 permits the strip 10 to be deployed downhole in a form that occupies

relatively little volume. Once depleyed 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



Turning now to the enbodi ment of the strip 10 that is depicted in Figs.
1 and 2, the strip 10 has | ongitudinal edges with conplenentary mating
profiles near each of these zo edges. The nmating profiles, in turn, engage,
or mate, with each other when the strip 10 is helically wound and the edges
of adjacent wi ndings slightly overlap each other. This heliggbh%gw@gding
t hus produces a tubular structure. Mre particularly, in sone enbodi nents
of the invention, the conplenmentary nmating profiles that are | ocated near
t he | ongi tudi nal edges nmay be viewed as collectively z5 form ng an
attachment nmechanismthat is indicated by reference nuneral 20 in Figures 1
and 2. | ndereeascéabiagicasast along its leagthr{emhalpoma weilboe), tbeteby berbasngar i r st

| ongi t udi .a_second | ongitudi pal edge 14, an outer syrface 16
o A 85 b B 338 2R0ng Sflet o T IR SR, B cadhe S i ten, i) ng
portion 2gmahdédvezanist BRRMENGS HE WRABbET e8hands &rellBak: s%@l?cgd gma%wgi nal.

edge 14 is a second mating portion 24 of the attachnent 23 July 2004

mechani snihegubulsr stietureimiay e formtad in rsannecsathet theidipmayr, offthe sttuchfte and

econd. 24 I.n rtions 22.0n acent wi.ndin te thereby enabling the
Zt t acﬁsrren{egfatgflhsc‘%f'gt toql‘l %’fq a’éﬂﬁ%‘ﬁf‘%%feeﬁmm"é %éﬁi@ggﬁ 1By Ejzte%@ BY1IH 9"
Teti N PofekicktloR frdtRuind Wthlescapiodaangdrbat s profiled to be recei ved

into a correspondi ng channel 70 that of first mating portion 22. O her
mati ng gorti ons iFleonHning Getyalloreo the tabulamstiuetyre orayi atsesbearsed tpodepildyl e and

are wthi e t-h pended cl ai ns. sho in. Figye 2, the
el ongat edg%v%rlf’h:%é)es%ggcr?ﬁgi%‘g cﬁﬂ%&c‘iﬁvﬁ?s‘ EWPAG)fA%FWﬁ? Isaticns- ﬁlﬁhi@% 11. A
nor e devethe peshldrsbutiare Bdsthe EApability of Sarflend SlbQcalnBiITERd SordthuaRSidd 1S
described in nore detail below. As the strip 10 is wound, first 22 and

secontf 24lingaitha gnaycrerqrabesided inathp sefarar siietraags are pressed together so that
t he adj acent wgpndi r.m: I uct u that grows i.n | ength
s the. w ndi g ozine & fhuded e L, B s S S g} B8 Reisode: e
strip 10 4 patcealn thisfmarrer,cktubalar pessageh@thotapability af beihg Bejanied 11 from

t he region outélipde of th %ubul,ar, structure 11. 15 For exanple, as depicted
in Fig 128201t BBy 2kl Of pphexsling asingsHEEo ppic ancpgnimgdn thel c8figBt udi nal
edge 14 ofgiep of the ridge 72 to forma seal ed connection between adjacent
wi ndi ngs of tubular structure 11. In this manner, the el astomer strip 74 is
ener giszed to fDrentubhlassteeaire wheyraisdise uiedge a 2hd sréendfer fikehiddwarehdasel 70.
Thus, with the qf. the el astoners as described, a fluid-tight tubular
struct ur ™41 4 %Is‘ﬁ‘éﬁfq?r‘”fm@ﬁ"e(ﬁﬂ@flh‘ﬁe applicatiopsf AdHbulansiinoee thad és fonedyr m a
seal bet wee tRANtAS Q0 twilvRENO fpPirertt tRIth fe Wi HeScription. ,

.- 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 complementary
mating profiles that are located near the longitudinal edges may be viewed as co'allectively
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 2 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



In sonme enbodi ments 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 nake the
di aneter of the tubular structure contract unless the mating profiles of
strip 10 are pulled apart. As an 25 exanple of such a design, the strip 10
that is depicted in Fig. 12 includes an L- shaped extension %gugaﬁb4extends
fromsecond mating profile 23 toward | ongitudi nal edge 14. % e extension 11
is received by a channel 15 forned between the second mating profile 22 of
t he adjacent w.nd g? a rib 2ha of the strjp_10, described below The

i.ng.a .
friction B'@Pb\%’é‘ﬂn@at I thedilisal tabpiarstimpwes (Fig Relirst 22 apdsesond ¢ mAtings fr om
slipging Wit . ; ] -lvedy
interloc kiﬁg%]jlagig%tg ﬁ\%ll:i ag?nﬁg‘%ﬁ ?é%%ﬁ?%%%ﬁ?%ﬁ?%ﬂ?@%ﬁg{ fe]'lrﬁ&fléno t he
t ubul ar sattachmenemeclamisond0gi ng. For purposes of preventing the w ndi ngs
from being pulled g%art strig 10 may havjing mating profiles | ocated near

the | ongi t udi nAf 38&§awpies seeand meting PERioRZ4 Bay Melidedt mrget2hatis PRiflednt t he
t ubul S : i j Gt i igure 1,
the channd] PO GTeq IRSp CoL PR thncl 8 o2t OFRLE el PERLE 25, Ol

ext endi ngniatihg pafionbatd ethgagenbinatidrd @if snavihg pottims a2t pessibplemridre sediond

mati ng portion 24 from disengaging fromfirst mating portion 22. It is
noted t hateiSRORGRF ?Pﬁﬁ’?ﬁéﬁg Mepicted in Fig. 1, adjacent w ndings nay
slide with res : B 10t | AR j ubul ar
structure for rrg%%??%ﬁnnt? & éf%?gé ?Ll(s)ﬁi’%efli:gﬂ&.ﬁ 1? lﬁﬁ'&%e exggr\@tgaag? fo(tizllgjn&t ract ed.
For use i tubdbstradterechiviA amore dewlogedautstlan sprugtire dhisdepitegd mygurddwandl e i n

its linear form that occupi.es, relativel iftle volu and can f or ned
nto (Db ulsdeSitBetids e SHa BB oAt et Gl eI 27 Pd oG8 w t hin
the wel | baafng foRENbNRYAQR: (HREn slaygﬁss%htbbaﬁeﬂs%thmﬁé ?‘Qade‘ﬂt Witigawnhol e

envi ronment may be used'to securely ehgage the 15 first ting portion. 22
and t he smgterid fome & tgbudarsiiuonirthabgrowdjimbeagth asi thelwigding prbgressdsel i cal | y wi nd

the strip 10 ipto th i at bul h Imth t hi
100 i nel bdes aOraehfong ERERerT Ry bt fthches R 8 Strip Mhfoseal @7 Bl cenaliy ap and.
slightly pugideanytdfemb@apithitdidall fRAYaR rdgionddtside Fehd Adhld: sirsduréd 1and

second 24 mating_ portions en%age to | ock adjacent w ndings together. The
oper ati onFerexempluiandepigtediefignd, andastemenstrindd may, gesaralivextensbalong
%f t he i

Referring : Fi i o] ogi nment s nvepntion,. strip 10
i ncl udes %’ggﬁdﬁ}é ietdgggggpé%f’ﬁﬁgirﬁg? ﬁg‘?% "H%e rqoBge%n;ﬁqueegggﬁcg% end
out war dl ywindmgs@ftreularsfitaee1 L6In thixamanRs (BSelamymee stipdMl ideherep@eed (for
exanpl e) between | ongitudi nal edge 12 and second | ongi tudi nal edgf 14.

€

Channel s fgmdpis sgarwhradhe ddge ¢ ivipsateddeechannelo). SBwsgwith gheneiof

construct ahs tfﬂfﬁ . 1 ﬁ{@ t v ndi,t.ions of the
downhol e @%S\/t%ﬁrlgfr?rfaegﬁl:egﬂk%%’rgprl épgﬁ{n}ﬁt‘\ﬁel%‘?a sgﬁ%éﬁlgncfi}?oe%ﬁn%?e&nhg limted
to, steeel arrsigainehBasasherded tg tdri® el bgvass adjabbit svindifgh SfxTPpdst difsneé t he
aforenentjoned materials. 3 23 July 2004 One downhol e use of strip 10 is
illustratbl in Fi gure 3, which shows a wellbore 30 that includes a casing
string 32. Cast i : : e ) i i strip
101 9 used o B o5k PrBRBen TR o hfion: ip 10 b M EH RPNy 1150
Strip 10 thst atceatisecbund ant éntbolveked ids 34t pissiblestoanalierthe diametsy oB theby

sui tabl e S,,.such as 5 a | ocking pechani sm.inteagral t he profile of
Che. mat | Y o0HL YIS AR AploS e Thtthe oMsn RSB IGrsPYiRd 86t AT | on of
casi ng Sté&iahldes such atdaeigﬁ!m@@trgﬁmthﬁh?‘ﬂepi'c&dﬁh%g.ﬁrﬁnclﬁﬁl% an'1l-GhagHEd

di aneter of the tubular structure 11 is substantially the sanme as that of

t he casi ngxtensidnnbl Bat exaérsds franmm sedoad endbing ipnefile 28 owerd longitulinabedge Henent or
resin 36 n_he cirgul ated in the annul 38, between the tubular structure
5 ana iR F b Teed by LEBRR L ortts RESSER thelsetond Rty amdhlen hot ¢
stabi | i ty22 oF ¥ bdRclri iading And 8 e dtintd ﬁi? b, QB8 R w S Ta¥Hction t he

wel | bore 30, and enhance the sealing capabitTity of the tubular structure
|1.itsel fhetWaergrdension bhiyshithennel 1SHeaps adiadentywinslings frame sliphing withgespect ur e
11 is again used as a continuation of a casing string 32, however, the

i nternal dianeter of the tubular '

5



15 structure 11 is not substantially equal to that of the casing string 32.
I nstead, the tubular structure 11 is formed directly against the wall of
the wel | bore 30 without the use of cement or resin 36. Another downhol e use
of strip 10 is shown in Figure 5 which illustrates a wellbore 30 and a
casing string 32 disposed therein. Casing string 32 include 3gwggggged 20
area 40 (such as a hole) shown in phantomlines. In this enbodi frent, strip
10 and the resulting tubular structure 11 is utilized as a nechanismto
repair the damaged area 40. The strip 10 is wound on the inside of the

casing st.ri t the resulting tubular structure 1 overs. the

| engt h oftB 8%% ";tger:tﬁ r“‘k‘%gu‘é‘%y Fﬁgﬁoﬁ%nacdlﬂaﬁ B ﬁ‘g‘gaé?%&bea t‘ép@é’e%}d. eéﬂ@eﬁﬁbul ar
StrUCturQ)flﬂeﬂuBu}a{-Qt@Qdﬁﬁ@fﬁﬁﬁlcﬁﬁ‘E%?@gj agai nst the interior of the casing 32
by use of z5 suitable neans, such as an elastoner which is inserted into

the profile offorparposes of proventingithe winsingsdram beigrgipuiled apartiistripat0 sy uct ur e

11, and t reyv s.any fl ow,of materials thiou amaged area 40. The
stri o 1o TEERERERNERS 18 nebie? o ivaefedacs ol s B REREGL BRERL ™ |
sone gnbogthenprevel thdiRibuly embdteR frdh ScHunfokBd "BYr HEniNE, M8 depibied id

tubul ar structure 3 23 July 2004 that i's used to patch a production

t ubi ng. : GigEe labachantel 3P of Sirvimealingpprigns?? vey peclededngitudivally extending uses

shown her.gj e . di t of dhe tubular structure 11 can e along its
ength AR g BleRlocs! of il A PR B P sb R AR " an s
decr ease diseqpaghee fromfirt it Sepbiten 2B. M shotd thash Mk StaiseindhedepRiedal i N9
integrity. To effect this change in dianeter, the helix of the tubul ar

st ruct ur €121, afjesfart wadinssmay sBee with respectdp gagh ethet, gndduiscths dimager dfar ger

(if the aath? LS LlLe the fdrst_an mat i n rtions,
22 anlg 24, o E%%Ifﬂg%éﬁrll{écfé\n n |%2§I§VY§‘!? é&gnﬂg’augleéé.iﬂﬁ?%g? ggﬁa&r‘a dfx %O@g%ﬁ%g'dat es
wel | bor es t hatFoe hesrgeddwnhdicspionngawntheRelp 10 engbd daplckedlddompblrA @eS an to
alternative to the use of rrul_tifle di anmet er casi n% strings in a single

wel | bor e inERrfar thaf ogenpies telatiyshyliile vanserad canha fermed ja tpbylasitpicita 0. | n
this enbqqi e ey X0 I ng i filter
od o 45 g obeystd fiPhiHlaidy SR Aing WA SRR W RBIIIPE Gl | s
ext end t Fignrgh) gt ispodBed inche duwehols enfismendd mdyreughd o seoreby edgage tHeS

providing fluid comrunication between the exterior_and 15 interior of the
resullg i ngiritmnﬁrpoﬂ?rh ﬁ?‘ig‘ff?‘:‘iﬂ TpRhngRAgHeN g‘é"?@dlé?qnémngscﬁnﬂﬁﬁ out er

surface 16} il ; ; 2 LLkering
ot o1 |l oo gy SHR e A TG PR YESproRTAL LEMRR shINP RN, Be paUhBE "V
a wel | borl@0 inchedes atratating deadmtdiguidd tollefs tHifgum e spirahwr# dnsl shiphthy bestlapo a

Prnd cor SR or BBt ke T A4 0 BIARERT b old 2 a0k BhrEile 3258 9 r o
for mat i omodkudfdceny windeisdfogeter Tht @peaROh 81 the wihﬁi&@%hﬁﬂ?ﬁﬁoﬂ% h@fRE i ons

44., and into the interior of tubular structure 117 The filter nedia 42 and
possi?Bl y dascgibed btlogack (not shown) prevent sand particles fromalso flow ng

into the tub _ 11, The stri f Fi 7.and 8 ith
e i zod to niesRnbLRdbiTbRy © AL bRpctRhino Rl RE BT S Cachec
product i enelidebiapuraktycslongnRiRalydtbndia 1B 26 it waln dxes chibdardly fréhevant

formation toﬂﬁ%ace a_positive stress agai nst the wellbore thereby enhancing
vel | bor e O4EEFHTICE}6 iffbg26irpay heragylarlyspaged; (for exammisibetweeri gure 5, the
strip 1018fitfhgu Yo t i maged
areas of ‘SugH e 10U Frhofulfpf MEFHh Monfelf Bk St

i nt ee5 or atljeceyt Hbe6t he danmged section of the sand screen. 23 July 2004

Figure 9 showg an?(ﬁ her domer}:ﬁé_e use aof strip 10, Fi ‘gure 9 shows .a bottom
hol e assenbl y ¥ 1¢ BAonstaugtepiaemymaferipls tha gan withptand the sexers conditiprseof

uti i zed HeQifiirhble dRifRMERS nﬁﬁxgp}r%{g rﬁ%ﬁ%@@&%&%ﬂt% FordBRRabYsitdd2 1S

functionally attached to w e W nding nmachihe 100 is
t hen at t stelndeds sisek; polymubrs, ghiss dibers, pud cdrapbsiteboithe hfembaioned eanehinld. o t he

surface, as is known in the art. As the drill 104 fornms the well bore,

wi ndi ng machi ne 100 receives strip 10 and rotates to formstrip 10 into
tubul ar structure 1 i. In this case, tubular structure 11 acts as a well
casing. Casing a wellbore shortly after drilling can be inportant where
hole instability may act to jeopardi ze6t he success of the drilling
operation. io As illustrated in Figures 10 and 1 i, strip IO can al so be

constructed so-that the resulting tubular structure 11 has specific
features at relevant points along its length. For instance, the strip 10
can be3configured to be used as a casing that provides zonal isolation and
t hat enabl es production of hydrocarbons (with the possibility of sand



control) at the appropriate location of the well. Such a strip 10 may
include the followng 15 portions along its elongated length: a solid
portion 46, then a sealing portion 48, then a perforated portion 50 (that
may include filter nedia for sand control), then another sealing portion
48, and then another solid portion 46. The resulting tubulas 513%@gyre 11
(Figure 11) includes a lengthwi se solid region 52, sealing reqgi

perforated region 56 (that nmay include filter medi a for sand control),
sealing region 54, and solid region 52. 20 The | engths of each region, 46,
48, and 50, de gi on.
In the |IIustrgﬁggogghﬁggﬁggﬁﬁﬁﬁlg %ﬁﬁ&hﬁdﬁ ?gﬁ%?ﬁn&§§ﬁ’ ggggp%égell
casi ng t Ithtt inelndeea casivgteng B2, Casingsiring 3’Ehﬁs aé@bemdralgIMMS 54 sealingly
i sol ate the rforated region 56, which reglon is adjacent to a hydrocarbon
for mat i onem?fg)fﬁws%émp biOkis Userhas Gyeantigralionpiios gn ghemetivg Ioghe casingiiang 84 o
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pur poses O{"H’Hitf stration. IS understood that, the tubular structure 11

can be cu¥ ar%bq mpaa@%gf ReRE EWIng32y dp fthe ambedimshsshawndn Frgre nt

| ocati on t r r 3 Jul
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fiber-opti.c comuunj cati é) et ween two p(il nts along the length of the.
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the vig) | bahn: & fekin 635 h%ﬁ%%s@re%@%?&h g “mé%&l?t% etﬁ@&{ @feent NE

| ength of at |east one channel 28 between the two speC| pornts. Channel
cover 58 itogepﬁ@t shawn)yin dhet wellime 381 andemharive thmahngsamllimaf thehbuiar t he

rel evant iqua%?e th fA cable 60 or control line 62 can be di sposed within
the chanrf Lif$tt he channel cover 58 provi di ng appropriate protection
to the cabl e 6@ MbtHePBhbedirenNehdivn lnﬁqgﬁteqa%%bxﬁ&ﬁﬂfénﬁems% airhib%a 62 can
i nclude electrical cables, hydraulic control |ines, and fiber g[ ptic

cabl es. 137 2@alnpasion qutc.‘@Sllnggm Ik hbwovas, Heviteme] dlsumtcraémenﬁbldw cont rol
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attached to the adjacent ribs thereby form ng a seal -tight channel 28.

In this PSMERHYIEHBAO; a gas or |iquid, such as a hydraullc fluid or a

cheni cal agent | 1L Al Bt he. sea ht. channel 28

t her eby pI’OVI n&[ﬁ Ic%i d{h(%ee‘n’?%g’?ca WIS%%\%QW’FF‘]‘% ‘ﬁu %}IWE “F¥2ated al ong
the | engtwelrhforet Mbﬂltida:li cafigiating 82 Hﬁpoﬁd@hé@:ml@@h@ﬁnﬁg&fﬁcﬁfd@@ﬁ damegeni sm

whi ch _al so provides f]uid_comunication between two_ _points al on t he | engt h

of tBul fFeastd Geehiaea hale) shovimnghapiganlinsnn thas srhpditnent, ghip the 60 is
f d ol
tﬁregei nfg%%gtglogtr%é%ﬂsapﬁﬁcg&rwlﬁﬁls r{}h? e se(e)l‘%1 conlfja-llj-{]?l élaﬂ’g‘l’n addi |So|nS t he
i ntelligérie stwig 1O eoutsMorcths mmm/oﬁihsbgsmgjﬂnhg B2 edl tha yhelresuldegtubyleel i n

| -tigh h 60 | cul f h d
ool at| NFRO | HE G R TGN RO AR S LBeDE ey e laracd Fes e 567 | bed
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structure 13 and an internal tubular sfructure 15, as Igure 6.
Fi rst25 t Isuitebie oeans, suchas arelattomer whxshiﬂnsmaduutmdhaprbﬁlooﬁﬂad stip Jrprivrousl| y
tublar strutue15 sho phant mllnes
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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




tubul ar structure 15 abuts (and preferably seal s against) the inner surface
18 of the external tubular structure 13. In the preferred enbodi nent and as
shown in Figure 6, the direction of the helix of external tubular structure
13 is opposite to the direction of the helix of internal tubular structure
5. Wth this arrangenment, the structure and sealing integrbéyl f2 Mbul ar
structure 11 is enhanced and/or reinforced. Fig. 14 depicts™a Ls'gspem 105
that may be used to deploy the strip 10 downhol e inside a wellbore 107. The
system 105 includes a truck 114 that contains a spool 112 of tubing 106
that is deplioysed tdpamhalpeoduation tudéngrebihet dovonigiie strvethdes inag@lsbdbe. Tubi ng 106
may conpri sgﬁcgri |1 string, coiled tubing, or jointed tubing. A w nding
machi ne 8¥8fbly to . 108 is attached to the lower end of the tubing 106
and is used t t : A NS ﬂﬁ% romthe
strip 10. IVbrgn%g?ﬁ@&ﬁ%?#%]%?g&é#g’iﬂnég&é#ﬂg&%g |gp%,§a%\ﬁgé?§%modi ment s

of the i chargeiabomg itslenghs dxthywi OBFigned 3idbe danttertaf ingtgdark&0ctuge 5t eane t he
strip_10 and a rotating head 132._In this manner, the cartridge 130 feeds
the sfri §eUO2LSTURSerEALA R §etioRd wihoylosingstrugthral gf sealing fntegrtty- 461 | er s

that gui deetiNgsThid éﬁ%@ﬁ%t@oﬁg%:oﬁgﬁh@g@%@&ﬁé%teﬂﬁe{%g srx\bﬁl%g'@?g of

the tubul ar struct retrieves 3tri rom
cart ri dg¢held@metehés dycradeed) ok lege (Hifthd Giantetdr ad inpepabeB avhlidZhd fifsc end he
slightly overl azg%i ng | ongit udj nal egjges of the strip 10 together to cause
thei r matFeRgdFREmg ROELQRS, @'&{3%4 4 efjacet Napdings pigeReaged. thiisraiirest r uct ur e.
The tubu i o JAT r ti.ng head
E@Jonﬁﬁﬁgﬁowngl}]}%dgéso%%ﬁﬂ e R RRAGRE Sc?wﬁ“ﬁ%zl lgﬁ)gtfn aﬁ?‘afsg %rcﬂ?{leﬁeah

132. In sone e fnvention, the erollers*o
r ot atlD ng aheraeti i3 thayseeoftrevitiplealiarmeter ¢dsing stfiegs ior sividlé weflbdrhe wel | bore 107)

t her eby causi the outer. dianmeter of the.forned tubylar structyre to be
near the i'nte?:?%}reiﬂ ﬁ?fiagél}usb?tetaﬂ@tbﬁkfl‘f‘ﬁ qg‘"ﬁ??n&’rﬁ?é’r@f jPé,g‘SF OQEThbl y 108
may be m 0(3¥ uBed BYV:L4RAscREn EAEInkHREDS fikBPhe iR 22nARMAulE 4ot ating head
132 to different Eosmlons inside the wellbore 107 to vary the dianeter of

t he tububperforgtie therethongh. nRarforations 4derrtemddhsnighstrip Mbffoleutes swdsiec at ed

downhol e he rotati ad 132 .set _the positions of the guide rollers
to set ¢ RETupue bR e d5 BiipRe i GretpPicBRd BAeSRS s celpoB it 1 ' oo
embods Weﬂit&&foftthé?résmg%ttﬁﬁhﬂhr strli€rufedl RUFiNer Meadid 4532 akt&eheld to/@B oliiert he
rotation of the tubi n?% 06, a rotation that is introduced by, for exanple,

a rot ar y Séfgopd Sraf st @ andimey be genstycled devme d numbene! Kltaringonatertials. s carl | .

rorat ¢ achei ra RS SRS TN TRp O Aol R R e
cani dge 130f HigasesToind Disattachdth atgeddcaba hitify bﬁ@dhékﬁ%-or%ﬁﬁ%étﬁh'g\(ﬁty, t he
rotati ng head 132 nay be driven bﬁ_ba downhol e notor_and not by rotation of

t hedt ubi FMPMIDENASERVRS ana sandSatpenedhe rléwéwsrﬁ@tageebwlwdmm Kqgisisng i s )
i i 4,10
oo, A KRl 0noF R ShRN B 1B AR BARIRR ol fnghs el T e

a di r ect imatheliaterios obmboke stritcturel1d. Mhedilied media 4hend missibiy@ghae¢ldhatB2 so
t hat rotglti on of. the head, 132 .does n e_mat,ureég uncoi |l the spagoled strip

10 i nsi d&%t ARPVERRIFYSHY sangpprticles fam tqfiﬁ(%m&mtpﬁ UBRRF stRertedd- T3S renove

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 strip 10 fromthe cartridge 130 to formthe tubular structure as
needed. Alternatively, in sonme enbodi nents of the invention) the cartridge
130 may be 15 constructed to rotate with the rotating head 132. For
exanple, the cartridge 130 nay be attached to the tubing 106. Thus, due to
this arrangenent, the strip 10 does not need to be wound in2$ngQ6§5 to
counter the rotation of the rotating head 132. Fig. 16 depicts another
system 150 to deploy the strip 10 downhole and formthe tubular structure

downhol e. In tlu 'gglfgtht [ i - .t inean_ 20
configuration ﬁ\gtﬁlgégﬁgghnu userc(# %tnﬁérev\llgf IJDPP@#E%%}C{)%I% AP@SJ Staﬁoé’tre Olﬂgeﬁql%cat ed
zgt : t he suaimu@l;ofOZe thet igne]!uki;es %’ ﬂx?lléﬂu[)nisl 10|SL igof ﬁmt;;isé il ded dta_rdrilulvaétllbfmi O'?h t
oxt enda Al e e HaeRHHIE SsskEobnA f urcioniiapFached fwinding DOV As
depi cted i ; 164 iy f (o) i . ] t her
bort on 250055 wittingmRplibe $60 RiuntLatficd B RTIARZBF iched Rl 010

strip 30. thEhextendsao thnshrizte,tdsds kndvwmin theGrti Asaht ddhdd4tformeas the G1@6E, Y Sub
167 t hat CO‘iJfﬁl es the &@QI ng. 166 to a tubul ar section 168 of pipe (a jointed
or coi | ed RBRAGAChIBE é‘f‘?%i"é? strip MgAndirotates ta forpstaip J04ntn wberstrusteei | . I n
this mannet, ' ' S r he
interior pas?adggm%é!g?ﬁ?%@@? ? %chltgéQ%{'mégﬁ;s nﬁhlﬁ%ﬁﬁgtﬁe%%@(r&%ﬂ&’gﬂ$ S

t hr eaded. aftersirdiéng ¢an edimpo2antwhere AbR4nselitityomai 68, totjidreasditd thekOcceed &5 i n
response {hﬁéﬁn}fﬁqmt ation of the tubing 166 (and tubing section 168), a
rotation § QRSZ249Me rot ating head 132. The end of the strip 10 is fed

to the rotat nasanasakddn bRl PARLRL, Shid R (niied BiPcdrlfILEd o3 U &

| nstead of being driven by The rotation t ubl ng e rotating
head 132 wayltipgiubularstrupyreal Bhasopadifitc featuenat elvvhitopdings alaugiiariendtht Fer

tubi ng) . an arrangenment i s advantageous when cqiled tubing. is used as
t he tubi nigig'%g%‘?* B‘Fh%n? Eﬁ &f7 ﬂ%c@ﬁrﬁg@ qeg“sﬁ#?%@ﬁ%%ﬂﬁ g‘a&PW RO%A pi pe 168
and depl oigemdtibm atdtHahenat@s|prodizboh Gﬂﬁ*&o@irb&%i@ﬂhéggséiﬁli ah@® contain
the strip required to line a defined 1ength of the wellboré. For instance,

8, 000 f eetonglst therppEgprise losafinn efdhe welli Such o sttip0Dmey inwbdetthe ollowing

Ther efore,.. . i e length, of .16 uld be.8, 000 feet, Once
secti bn trastifut dlbte (B RLRed (RBeie B0 PhrebRin e dsPhemtion . e Fno
surface. peifrate@PORichest itk mahendihdd MitbSmé®E for¥efid 8GN B | it
engages and_l atches into the w ndi ngghead 132. It may be desirable to put a

twi st i ntSAREPYtion A3aandifien anqteasdohd prrtianife Becesuiing sdularieveumndd d be

one tw st ' i.ndi hg: d hal,e, ing.thj revenis 15 e
need for g ? }/)ﬁ%&tuca)_gér %?Bgllgwges e rsé@’f‘ Sg hsef@gg 5&%‘?%5%&3?’%34 et o 53;
downhol e.(tianamytiheudefiltermedib énolahid obntedly, ispaling regiod SNk sRidiksion 568, a
retaining.cable 16t1 i}si attached to the upper end of the St'rib(?' o

At orfat T8 ngth,ef gachirpeion 46, 484 andAfy depend g thenembersefistrp 80 wirdingsovi de
the s [ t I 0\ ]&?2?] . 16 ' nt.r, 167 is
attacﬁggqgsgdzég?{ai@%geg%ng I\E{\Aﬁ?%ﬁt e%gtg ai ﬁ%@éé?eégpglg{sjgtﬂfcg%e ?ﬁécgéslrj? Aot t'lhe

strip to el sisthg thit aahdesenhent2a ietierwels Ubhel Galin Ackdi brisBaadealigs]g isopatothepi pe
and cabl e etffd int#tg_‘e wel | bqre unti | tEe rotating head 132 reaches the
desi red dEPERSEISEHITCHP: Sich regien Hadiacy ot bydracybpe femwir iR thsegi ns. Fi g.

17 depi ctypelitRke. AR h@forsyd kil 88 afiGks gﬁega%dm &Hﬁﬁ@%@%&% the

surface of the well’, tubing 184 (joint ubi ng, col or drill
pi pe)2si s theredirousd (widrsand pontral bf afjltepoedia i8idcluded)dneltanralse Herused 161 86) and

may be f d.hrough a rotary.drive nmechani sm 188 (that is capable of tamn
thg t ubi Clilggﬁélgﬁéeﬁwg@&é]% %‘fqui“?é%uef@ ' in'go the wel II.O At the surfage
of the vell, tTe repbhoshobBfinatiseepas 388 11 %&&H?f&ﬁ%@%ﬂﬁu@@&h 18t is

receives the strip 10 froma coOil 206 and wapS the strip around the tubing
184. Thugindegstogd shattheitubrlarsiguctus, 11tdas bewostamizeat to dclsgs aridunber aps t he

strip 10 AEeUnd I8 al Siferent locations, depending on the request and desire of the operator.



23 July 2004 tubing 184. Still referring to Fig. 17, the tubing 184 with
the wapped strip 10 i s depl oyed downhole. The | ower end of the tubing 184
is connected to the rotating head 132 that winds the strip 10 off of the
tubing 184 and spiral waps the strip 10 to forma tubular structure
downhol e in a particul ar section 200 of the well bore. Insteg@ @@2@@&”9
driven by the rotation of the tubing 184, the rotating head § may be
driven by a downhole notor (without rotation of the tubing}. Such an
arrangenment is advantageous when coiled tubing is used as the tubing 184.

Fi gures 19-20 ghanodpdbanhelewsdof @rip3o 1@§ho$¢nr1hlf"1%@'es 2 and €3 fhand 20 show
a subterranean well 300 that includes a main wel| bore 302 and a | ateral

vel | bor e abpdime. st5p) 14tis uilizeagepipsoyide eloatriest Huids of fiben-aptis aenimunigsatiobor e

e usad AR YHE S AR of R B LGk, B Shnfl £, 20

vel | bor e 3Pfhcs® ae@etmcfpzﬁmamm@mm@ S$@B 10intheedd OeRRe] doveesdingpr es 19C
and 20C) or_to line or case the |ateral wellbore 304 “while maintaining flow

t hr ﬁuéh teneloses the Jangthef at 1%201465@@11;:@1@&1&\1@@)&6 bue spesifi¢tepaints.aChamnel
306
e e o T B e PHL e MR R bl AR deP e R B

structur e28].JA oxble 60 o@le@ﬁmeﬂlecﬂzroeﬁtblsmspasddhemIthecmnélr@ vweihlthosesng02 and
304 (without the use of cenent between the tubular structures and the

vel | bor e SRAFY Y Providiag apmEopEsie REGIRFLIOR terf@@@bbcﬁosqrmnml lieg 62 sSysheablouis| y
d wall b b
i pedor S0E8 ¢ORSORMR datkehibibRogedath it Sy aBhRE B QS RO BB T o e

304 etiot: he:rptlby:alulse Macﬁxtﬁrﬂﬁﬂdhlg&rtgﬂzﬂllﬂﬁrddﬂvﬁd&ﬁ fuehks &N ordro]l devibdspst ock
(not showng {-‘)r%“ d under neath the rel evant | ateral wel|bore 304 (see Figure
19A) . OnCBEISHENS BHires (PLssure Eanassk £ monitaring devises (Frsistiyits eERYSIegansdice 304,

a cutti ng)etd?%os&fwm&rﬂcléﬁgel'z% depl oyed (see Figure 19B) to cut a passageway
25 in the tubular structure I1 to provide comrunication through the main

wel | bor e 302. Ina samlmmmitheaMMestmhaWnSn Efpuas 12 ruhmnalmoFergiSrmesélaﬂﬁ‘glya
second tubul.ar, s ure 3 oyed W an gai nst the tubular
structurealg?ihe&ﬁa E}ﬁ JRGR Pﬁ%’%ﬂé&%’ Wéﬁ‘“&ﬁ‘tseﬁlhﬁ‘ Hawgag f D@81 yucture 11 to
line jgr cagdihiént B Balduis8cBa hrhud lat er al

wel | bore 304. An additi ondéll Sacssa e\/\gtl; mu@%dbﬁgr?ﬁﬁgggpg%g é:glgg% 14 3 23
July 2004H1@ﬁpdaghelde’adnu thassal- aghtgdlamﬁl @B the3dsy prswdglgaﬂmdtcbnmgmimbn or mill
330 in or establish.c | at e wel | bore 304 to
the mai nb%@f' %%F%Eomgl fﬂ't%cg ?65\ %‘EBW%I Y Weill bore 302 bei ng
lined or casedigh®dB.shoivk ﬁﬂlﬁ&@ntﬁﬁ@éﬂaﬁfsm’s@ﬁl’éﬁta!éb%ré%déssﬂ&i@%%ﬂdaﬂoﬁm' n
wel | bore 302, acuttlngtool or mll 330 is 5 deployed (see Figure 20B) to

Eut a pa a*g@w&yommtﬁléllogﬁﬂm langtbtquthliﬂ:retrmqtumlbrh\xhts@ndmdmntmeabn ]
o L & esHaleBo iRt of bl i or e B 3o PR PG e Tpidremsiiy =0

agai nst tthen injebtedarr isheld elithie thklseaingloHt BoAMIGH60.he passageway cut through
tubul ar structure 11 io line or case the lateral wellbore 304. The strip 10

can be -gui ded I} Afgitiopahe intalligenteeliboss deviers preyieysinisientifiedmay be. a st eer abl e
d | t th th
Pel evant TEOLHSR scal gL aingt 243 ROARY oA BEkicTAAVH b BREet RERHIET Uit ough

second tu&nlatwnfmmmhﬁdumm&emmmgleatcuttl ng tool or mll 330 in order to

reestablish c ni cation through mai.n well bore 302. For the techni ques
used*’n eithe Oﬁﬁﬁngélefée% CSGRC cqfrféelge*éeﬂamﬁamﬁpe%ﬂrrr@rbréo% d4mn pay be

depl oyed 3 @REEA QMU sk dird (R afdidd ﬁftuﬁr.gﬁ' s'i‘.r%t:ﬁ:‘f@i‘g @ggivﬁé&i f{a

general |y described with respect to gure 't 1s
i nvent i offits theowxtémal tubulat gruchee d3de woded aid forméd ampmtrmmsl@rlcﬁmlose@er ation,

t | t d b
T 1 catyoshan dngmal B St 11 Chea paierm L5e sl aReie) bownd he art
havi ng thﬁeﬁ@ﬂ?faf&xt@ﬂ]apfubhﬂﬁtrgétﬁfél U, tﬁ@%ﬁ{]flbﬂ%c\é 1 te(@%er e 'On i's

therefore to be limted only by the scope of the appen al ns.
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3 23 July 2004 What is clained is: 1 1. A systemusable in a subterranean

wel I, conprising: 2 a tubular structure formed froma spirally wound strip,
3 wherein the tubular structure is provided downhole in the subterranean
well. 1 2. The systemof claim1l1, further conprising: 2 a downhol e

structure in the well to which the tubular structure is mugﬁg@yzbo‘@. The
systemof claim2, wherein the downhole structure conprises a producti on
tubing. 1 4. The systemof claim2, wherein the downhole structure
conprises a 2 casing. . The system of claim2, wherein the downhol e

15
structur @E‘H%&W%géﬁ@bn@ﬁa@ Prakegstdy seals againgtiethp innes sutfagydi8fithe he fir st

bul T em clai erein.a helical
or 1 ent at S e sl R T SR R beE) P et S s o B 88 Gteect 1 on
from a helitecdbn of thehielik iof Bxteinal fidular k&hctited 8 opPostetd Bleldifoctidn &f thEhe
systemof claiml| ) wherein the strip conprises: 2 a first |ongitudinal

edge, 3 dedzebiemahiibnlaasimgtuisdge With shis ﬂrrsmgep’rﬂm,ith@stnggmletané s¢a'1iglgt o

I i teudis; . second .profil e,near .t he, secon ongi t udi nal edge
sggﬁl ?Eail%%%?ﬁ%%ﬁ%ﬁggﬁﬁsdcﬁgﬁq @?%‘Bf?rﬁe%dj acent windings of the
tubul ar structRigeld ddpidts a sPdeuloy (RAMaylbeSused he d&pIST &P Bfip €6 lﬁFWhﬂoleV"her ein

the tubular structure is used as a casing 2 string in the wellbore. 1 9.
The syst énsies 2 wicborel07wde systemndStingludesra wakubidithat eontains sspoohl12 of

tubing 106 that is deployed downhole into the well through a well tree 122. Tubing 106
may comprise drill étring, coiled tubing, or jointed tubing. 'A winding machine assembly
- 10 . 108 is attached to the lower end of the tubing 106 and is used to form a tubular structure
- inside the wellbore 103 from the strip 10.

More particularly, referring also to Fig. 15, in some embodiments of the
invention, the assembly 108 includes a cartridge 130 to store the strip 10 and a rotating
head 132. In this manner, the cartridge 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
downhole to the rotating head 132 to set the positions of the guide rollers to set the

diameter of the tubular structure.

11




2 perforated portion and a sealing portion at either side of the perforated
portion to isolate 3 the perforated region fromthe remai nder of a well bore
of the well. 1 10. The system of claim9, wherein hydrocarbons flow froma
downhole 2 formation of the well through the perforated region and into the
interior of the tubular 3 structure. 1 11. The system of cléﬁgnl Oﬁ?erein
the tubular structure is used as a patch. 1 12. The system %Ygl 1,
wherein the tubular structure has a cross-sectional 2 dianeter that changes
along its length. 1 13. The systemof claim1, wherein the tubular

structure i s dnpamdethbagithéitd ofthe invehlibgriee medtingtieati N8? Velidvenbykfle The
system of cl ai % wherein the tubular structure conprises 2 perforations
to conmuh?EUPR CHBE g A6, arotptign thatdeintradugsddyafneapmple. anelatydsivear 3

A f.glal ' he..
Further cisensian 0Tl B Bfick Qe RORER, Trbrlbd Mo Rh shhEa i ' e

wel | f1 uieshbodiridnts dinthe sneheion oftetdsahiouth burkebe htfachbe tddk chG8li @ B9 conpri se
sand par 'gﬁl?gs. 173 23 July 2004 1 17. The systemof claim1l, wherein
the sPri ﬁfh prgdedhess esrhodimenis.the eariifgel3B slogs Bedtretat Witth theantating hoad er

surface | I Ny : Em@ﬂg [ ) t ints 3 al png.t he

| engt h o? g%'hgﬁL I‘P%B%Péer 'St rfﬁgﬁrge. a@'ﬁ%&ﬁ%@%@ﬁﬁ@ﬁ@@%ﬁm@; a’\llﬁcw)%(%@lyn t he
strip compriisesf the ttdng ¢06.CONEr anlarfingebeds hévdniebidPFhanebiryltendi Ry over
t he channel ystem of claiml7,wherein the channel cover is

1 .19. .Th
seal i ngl Vsﬁjtﬁsé@ﬁ@@}ﬁ%le@ét he ribs. 1 20. The systemof claim19, wherein
(un 1= o ey gD SEbeo2 Ty AT i

conprising a cable or co I ne 0sée I'nthe cha 22. The
syst één ofarttidgend307 THeuwstrifh 26 magrprveinddn adirect @l ihagie tippysld|th Gegrothéivh o€ 2 IS

di sposed,wi t hi.n the nnel . t 23. The systemof claim1l1, wherein the strip
i ncl udes ﬂgrfogg{xgﬁne %f%%&‘a‘i ’F‘i’éa“?ns‘&félieehﬁafidﬁgﬁéﬁs BORIPIaURY uncall theyral ity
of fibs BaétA # : f : f . bs a
def i ni ngg%6 cqndu?tlbé?dgarll%ﬁi%tcs g%eg?}r?f Gi&gz?&%ﬁﬁég@g?{zﬁfﬁlﬁﬁ%@aﬁﬁﬁ%ﬁﬁer ein
t he t ubutigrstEp L@ &onr GeicertfidgntiD wWfoim theztubulat $trungurefas acedeld] bor e of t he

Bre i ocked 2 (OEIRRF: B soPie RO ChmER S ARG DB R SBRNAeE LB B e 1 1 om
changs ngconstrudted 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 2 manner to counter the rotation of the rotating head 132.
Fig. 16 depicts another system 150 to deploy the étrip 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 1s 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 s
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



23 July 2004 1 26. A nethod usable in a subterranean well, conprising:

provi ding an elongated strip downhole in the subterranean well;

3 formng a

tubul ar structure fromthe elongated strip; and using the tubular structure

to performa downhole function in the 5 subterranean well. 6 .

nmet hod of claim26, wherein the formng step occurs downhol gsijn
subterranean well. 1 28. The nethod of claim 26, further conpri

of ot i m 2P R sy Bafif o poRe GARF e ot i 166 e

1 27. The
2
%??‘3‘? 2
he nmet hod
Mg o0 a

casing. 1 s8fionTl63),wrobedidn hat @hidedihdGotating hBAT 1 10 "MHe &idiF thdsth tl?‘i‘%fleaglq_h he
. The

tubul ar structure to another spirally wound tubul ar structure.

net hod of tha Wtatingdiead A3 &rpugpdses pEfming tha tutlastottussi hstead ofieeing
irall | ar. st t IS AR a d.recti opposi t,e froma heli cal
o) o o VP Rl Ul o, P o PSRBT B B s S

wher ei 5t dewhBelE oS (ViEhouO PR GESE the nMifAC ISubl aft afrhd geimedit Af ddvEnth Qedt ed

near a first longitudinal edge of the strip to a 3 second profi

| e | ocat ed

near a se®8i§8 cpBedytubing inasedasghe oingitbGtrip to formthe tubul ar 4

structure. 1 33+ .The.. f. ,m.26, . further. c risi,ng: 19 3 23 July
2004 2 using ;ﬁé%’ﬁ%ﬁﬁg?%ﬁ%& L?#t Ch&g%%h&%ﬂhaﬁplﬁe?ﬁgav\ifi?lﬂoxe B The
net hod of tetheiwelR6Thd kehithef s€Ridprli6csiifgich to contain the strip required to line a

defined length of the wellbore. For instance, 8,000 feet of strip may be required to line

10 1,000 of wellbore. Therefore, in this example the length of 168 would be 8,000 feet.

Once section 168 is run into the wellbore it is temporarily hung off at the surface. Then,

8000 feet of the strip is fed into section 168 until it engages and latches into the winding

head 132. It may be désirab]e to put a twist into the strip 10 while feeding it into section

168. There would be one twist for every spiral winding downhole. Doing this prevents

15 the need for the strip 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



2 using the tubular structure as a patch for tubing. 1 35. The nethod of
claim 26, further conprising: 2 formng perorations in the tubular .
structure; and 3 form ng sealing regions on each side of the perforations
to isolate the 4 perforations fromthe renmainder of a wellbare of the well.

1 36. The method of claim35, further conprising: 2 receivi Qg.M@'éooﬁ' ui d
through the perforations. t 37. The nethod of claim 26, further “conprising
changi ng a cross-sectional 2 dianeter of the tubular structure along its

I th. t inel 1. i i.Si.0g. . di ng the
bl ar st e e ettt L e e PRl B B R T P od o
cl ai m 26, ¢epleyedrdopmhplei Sihedoweéntgpiithe tubrrgfﬂlaﬁpg rcaxrﬁem_tetchﬁttﬁe fotdniﬁg?aﬁad

t t filter. parti.cylates. from wel, ui owi ng throu e
ubul ar 5 L4 bt s B 55 10 RE habh Bl |4 bl i sip G Sl at es
conprise sabdlaptidus@Wwnhotin a PaficiRiIECioA"208! i Gindr! tiRaa P FRLES! NO:
2 defining a comunication channel along an exterior surface o ubul ar
3 st rudt ur&ivendy3he ragiguofithe 0tbing 134 theTiotatimgthead 182 nodycierdrivén byur t her

I si ng; ' f h i cafl h |. 1 43. The nethod of
crarm a 1 o fyRRERoRE hhalediBaaE Meafoing) S amengemen naaveeteras

channel . lwHdh colRa tiBhPRMsed a6 tiditlibidd 184 Ur ther conprising: 2 disposing a
cable or control line within the channel. i 45. The nethod of claim41,

further conpri sFigges 19di0syhowi angthen downkoleiugeof stuip 10b & gureteld aml 30 sthhi»v{h t2 he
Form ng « uormirdy 8! POLt wehfier hgman Mefbis ok c adeeid el Breane e

10 lateral wellbore 304 extends from the main wellbore 302. The twbular structure 11 that
results from the winding of strip 10 may be used to either line or case both the main
wellbore 302 and the lateral wellbore 304 so as to form a junction 306 in the process (see
Figures 19C and 20C) or to line or case the lateral wellbore 304 while maintaining flow
through the main wellbore 302 (see Figure 19B). Due to the attachment mechanisms of

15 the tubular structure 11, a resulting junction 306 is mechanically stable and may also
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 liﬁed 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

14



1 47. The method of claim 26, further conprising: 2 | ocking adjacent
wi ndings of the strip together to prevent the dianmeter of the 3 tubular
structure fromchanging. 1 . 48. A well conduit conprising: 2 a spirally

wound strip,

well. 1 49. The well conduit of claim48, wherein the stri pzﬁg[]&réfggs at
| east part of a 2 casing string. 1 50. The well conduit of clal ,
wherein the strip conprises at |east part of a 2 production tubing. 21
23 July 2004 t 51. The well conduit of claim48, wherein the strip

conpri ses t%u%ﬁ@é&onﬁ%ﬁulﬁ‘f stt%ct%régfﬁﬁ{]%% &g%no-[&ﬂ ofBhil1 ﬁaﬁg%&%gg 529' ai m 48,

wherein the s

rip conprises a patc Gownhol e 'str 2 3

/'N/ NP/ N /etablitoddshiNEnRssthen e Medrbl WIS BOM T M hellGbr@300. \
yxsni d_z]caj ¢ a]égérégﬁﬁg]})@% {hg}%a Cak ekt S iBhe s falcal salgal cal gal cal cal

cal] ca] ca] ca] ca]

10

15

20

the tubular structure 11 is deployed in main wellbore 302, a cutting too] or mill 330 is
deployed (see Figure 20B) to cut a passageway in the tubular structure 11 to provide
communication between the lateral wellbore 304 and the main wellbore 302. Next, as
shown in Figure 20C, a second tubular structure 332 is deployed within and against the
tubular structure 11 and through the passageway cut through tubular structure 11 to line
or case the lateral wellbore 304. 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
undemeath the relevant lateral wellbore 304. An additional passageway is then cut
through second tubular structure 332 using a cutting tool or mill 330 in order to re-
estabiish communication through main wellbore 302.

For the techniques used in either Figures 19 or 20, the second tubular structure
332 may be deployed concurrently with the cutting of the relevant passageways, as
generally described with respect to Fi gure 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
of this disclosure. Accordingly, the invention is therefore to be limited only by the scope

of the appended claims.

15

3 wherein the strip is positioned downhole in a subterranean

3

@MB



Il Dc=Q¥ 0z/}, }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calb|Q

rnrrreee ") ##AHHISWHE (OQ(()\) }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal\)) ****x101

3339;

<<<AeC5FBFI HI r JKLDMVNNOOOXSS} xsni d__ Z]ca]ca]ca]ca]ca]ca]ca]ca?ca?ca?ca]ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! S/ Y2Y7YDYYQZZ7

[\]@@__“aabb$b1b~bcddde|fngiAihj}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ﬁa]ﬁaLEa
cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! hj sky

R paaTl = <

LI L sk lgplenal ey o co o el

@ ]Xz %3(5 ]ni:g] E] 3 uﬂ)].\baa]sn'aitaae] ﬁa&hg]]rgga] %glmﬂhﬁ'&]tﬂ‘lﬂ]sﬂﬁ ,ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal.ca
m xsnid_27]] ca] %‘g‘]‘% ‘l%?%a’f‘l:‘&]“&%‘]scpé?‘ﬂg ‘gr‘éﬂ%@]‘{l,%]fb@f sulytersgnean £flea) caj caj ¢

a] ca] ca] ca] ca] ca] ca] ca] calcalcajca!6t"V >9
nm xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca) cal ca]ca]ca]caJca]c
a] ca] cla] ca] ca] Za] calbajystdm af clajm 4, fRIth& &

11 "10%ld& ()-!1"109% 01Q
JLOVE () - #1004 Iyt aomseel o whigh fhmoples siaisesdomopyed
I b"#109& ()-!Y 10%1& ()-1"10%& ()-Ho }rg\=6#10%& ()- 10d 10d 10d3
109%6&' ()-c1109%& ()-'# . p#109%& ()-!*L!10%d& ()- \
@ dEg\i=10%&' ()3. 10%821‘1(!@ systenh 2088t P; whdeirithé¢ Hownkmile ¥@h¢thire comprises a
| pLO%; () g\ 10%& ()-P10%: ()-10%& ()- ,10% ()- 10%: ()-10%: ()-B
| dEg\ <5 % “?‘)0 N800k’ ()-s"10%& () -
109& () - F! 109%& () - 610%& ()-11dEg\ =Fy/ $10%&' () -
- CL0%&' ()-sS,) 10%& ()-*P10%& ()-s)y1l0%& ()-
c|' 109 () D~ 4@ z100ke ystegreHokaing 2, whereinitbe dewtihale Str@@m&'((o)nprﬂes 4098 ()-
)1100g ()aBszaB~ @109 ()- }109%&' ()- - 109%& ()-SL0%& ()-=! !10%& ()-
1 10% dB~_@! P"10% ()- , 10%&' ()-109%& ()-910%& () -
109&’ () - 710%& ()-foz/ dE~_ @c" 010%&' ()-- 109& () - +P" 109%& () - F($10%& () - %" 10%

& ()-p#P" 10%)& ()- /% xnbCl S#10%& g 10 ]
1 5. he system of claim 2, wherein the downhole structure comprises another

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 7. The system of claim I, wherein the strip comprises:

2 a first longitudinal edge,

3 a second longitudinal edge,

4 , a first profile near the first longitudina! edge, and

5 a second profile near the second longitudinal edge such that the first and
6 second profiles mate in adjacent windings of the tubular structure.

16




10 106! 10%& ()- S5!10%&' ()-3! 10%& ()- 1\109%& ()- | b}~ <nbCl #
$109%& ()- G 10%&' ()-!S! 109& ()-109%& ()-!!10%& ()--110%& ()--iQ
\1 2[ <nbC53" 109%& () -

bC 10%1& ()- #10%i& ()- 10 10 July 2004
10S>109& ()-: 109& ()- 73"1096& ()-"j""") ###dJEbCLO%& () - 10(%5%: '("Y- g

109%1& ()- 10%l& ()- = 109%& ()-V

L0V g bR LA A0, (aPA ) 100
"10%§" ()strmglidYaivelibde, - $10%& () -] L! ! 10%d& () -\)) _*******xmbCA10%& () -

10d 10d 10df S10%I& ()-s6" 10%i& ()- 03" 10%IC& ()- 1" 10%l" & () -
*L+L, -1/ 101wU6rrbCHc$10‘V& ()-- | Ge$109%& () --! Nc$109%& () --! Nc$10% | & () --!c$10

% - & (}--!c$10%7& ( \ VA 4 wﬁ Ot (b>u1ar#1%'8<(:)/tq1fgﬁ'e(tgo_rnprlnoses':.L S
topeibie () Kol bR it 53 30 Ybbieed poraR st
WU3{\ : h8*

I\B{s $1!02% ?J?Lﬂ(ﬁgﬁec%ﬂoﬁxgiéggfgﬁﬁ éﬂé@ﬁgg}%l r sid § Yerthrated p Fisblate

10f S>109& 'ty perforated gegon )’mnzthcxmdex)cﬁaswglm: ;zhcwbwoAAzxgj _@8c$10%
()-11c$109%&' ()-c$10%& ()-! @$109%& ()-!c$10%& ()-! @$L0%& ()-A
CeCD2E2F3F4FzXJ<@8 10

10! 8F) $$10%& ()10l 8F) @n{ Of d14h 9%@%1:18413@1@@4:5(&%&?/& éoon] f&é»\!ﬁﬂ&g& ()-4F5
FBFIHIrJ, KKOM+@ 1$109%&' () -! @109%& ()-!#, S$10%& ()- V' 10%&' ()-*Ip" 10%& ()- V#1

0%R’ ()2 1 mﬂmm@}m&w _ﬂgpggkzgle qtgd Epionpgkdnio)the interior of the tubular

| N $10%6 /%%t *1 1008 ()-!8]" $109%.L& ()-93$" 10%& () - 000000 QRXS~\ =1$10! 9V$10%
& ()-! V& () -1 BWS10%& () - #109%&' ()- 10 10

10f p>109%&’ () - XSSuT! Ut Wz Ww4~\ =1! Ncs$10°/c{{& 0O)-&

 CS$100& ()~ &1 GSSI0%E () - &1\ GSSTONE () - & kesST00& () - & dos$1004 | & () - &zW Y2
Y4Y5Y6Y7YDYY~_ @l Ne ! Hhgosysiem ofy %Qtl.)w e_[gnﬂye tubular structure is used as a patc

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

2 diameter that changes along its length.

i 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 system of claim 14, wherein the tubular structure further comprisés

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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2 attached to the ribs and extending over the channel.

1 19.  The system of claim 17,wherein the channel cover is sealingly attached to
2 the ribs.

| 20. - The system of claim 19, wherein fluid is deployed in the channel.

1 21.  The system of claim 17, further comprising 2 cable or control line

2 disposed within the channel.

1 22.  The system of claim 17, further comprising an intelli gent wellbore device

2 isdisposed within the channel.

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

3 a plurahty 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.

H 25.  The system of ¢laim 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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1 26. A method usable in a subterranean well, comprising:
2 providing an elongated strip downhole in the subterranean well;
3 forming a tubular structure from the elongated strip; and
4 using the tubular structure to perform a downhole function in the

5  subterranean well.

6 li'

1 27.  The method of claim 26, wherein the forming step occurs downhole in the

2 subterranean well.

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

2 attaching the tubular structure to a production tubing.

L, 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:

19




& ()-y,!10% U& ()-,!10% & ()- ,!10%& ()-6#10% U& ()-+5 ndEPE: 1!!! 10
WOSH10% U () - vUSH#10% i & ()- #10% U8 ()-\c10% U&' ()-, 0! 10% U&' ()-L! 10%

U& ()-me' dEPE: 1111 10 U 10% U& () - +#10% U& () - +#10% "& () - +#10% } & () - +#10%
C& ()-(f10% U& ()-7}"bCLI!! 10 Uf#109%& ()-: @ #10%

2 using the tubular structure as a casing in the well.

1 34,  The method of claim 26, further comprising:

2 _ using the tubular structure as a patch for tubing.

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

2 forming perforations in the tubular structure; and ‘

3 forming sealing regions on each side of the perforations to isolate the

4  perforations from the remainder of a wellbore 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.

| 38.  The method of claim 26, further compnsing:
pi 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 43.  The method of claim 41, further comprising:

2 deploying fluid in the communication channel.

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

2 disposing 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 partofa

2 production tubing.
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