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to allow selective production from, or isolation of, various portions of the producing zone.

[0008] In open hole completions, various steps are usually taken to prevent collapse of the
borehole wall or flow of sand from the formation into the production tubing. Use of gravel
packing and sand screens are common ways of protecting against collapse and sand flow. More
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2 WD 2004/ 027201 PCT/ US2003/ 029566 form ng materi al
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hol e through tubing or a work string nmay be placed as
di scussed above. 3 WD 2004/ 027201 PCT/ US2003/ 029566
WO 0®15627280 t hough t he enbodi nents of the presenPCT/US2003/029566
invention are intended to produce annular isolators
in conjunction with tubing expansion with a fixed
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been cased. BRI EFE DESCRIPTION OF THE DRAW NGS [ 0016]

Figure 1 is a SRIEEDES(RIPIION QEFHEDRAWINGSol e i n
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of annular isolators according to the present
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I@ﬁﬁexpEI%% & %ﬂ%?ﬁ@wmﬁoaswe%f}oaalr hegeriiops oy an teaﬂépﬁawnt including
cRtPasil ddvéston @6 BuBNsuARELb Hh dxgﬁidam@ fubirg WHicIeab #6188 hefore tubing
portion of a borehole [ 0022] ures 8 and 9 are
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[0‘0921 holghuRg 81aHE 9 2R RSk QEBRRAT iIRLIBRNM RS &ﬁatahﬂglﬁ@&aﬁsrﬁ@ﬁr Kolding the
pl ace durlng installation of tubing in bor ehol e.

elflmmg}c skseyr pfd igueesiosng 7 i placs-dyeng ingipltation pf tu@tlg e borehele-
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matrix on its outer surface for instaltation in

chsariealson & maproOpas oty facelfor ingfaliaption sbosabelei onal
[(1()le]USt F&Heo Wl % aeé%&[lsg&l%ﬁ fllug&aﬂgn %‘?re';(}%nﬂgalé %ﬁé Xﬁrying reactive

chemicals in a reduced diameter portion for installation in a borehole.
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chemcals in a reduced di aneter portion for
installation in a borehole. 4 WD 2004/ 027201

wWOeANB2003/ 029566 [0025] Figure 12 is a PCT/US2003/029566
cross-sectional illustration of expandabl e tubing
carrying a fluid wwthin a reduced di aneter portion

[mns] c O\Rigueel 1 Dig a&fose-x@amiamhamﬁb@ Sﬁ/eﬁ(pﬁlﬂ%lél ShibthgRA@FBEE Quid within a
cross-secti onal

c{s %@{1 val ve. 0026] Fj gure 13

Tequp ?né“tt?fé%‘?“w ‘fr%(ﬁfa‘é & TR El ﬁlsweﬁewag@%ﬁ&@dehef valve.
[0028]et SRigueO B ligal 8dssSREitonINilkATkidh Y Rpdndstiidl 1k having a reduced
covered by an expandabl e sl eeve having a pressure

dfaé‘}eé%scen%ﬂt%secmow@ ydfuid gnd P%Veé?ddi%% expaadablm sleeve having a

pYdsee Rfeadeh@ivkl gure 13 enbodi ment which illustrates

corrugated expandabl e tubing and the |ocation of

[¥RALI aFigusel4tine dessnichgnalatest phthe Jigeedp amibgdiment] Fhick illustrates
i

c@m@@feﬁ eﬁ'}gangﬁb?egﬁglﬁg Qlﬁdetgglﬁ{;ati'o%l hgfhtn lﬂ; fs&ﬁtopfonﬁﬂg&gghﬁlul ar

[90381 at @rlgumﬁnsmg)atﬁam pndssemtromeldlluautamrmfanmheremﬂ)odment of the present

t at e
eI ast gﬁgl#lg H‘P{"g‘g ésg%%a fo n%?%gdd 8Xp g r%‘ifhlélna. refeéi)]?ﬁpandable tubing and
aﬁm@d @) mﬁatc b1 elsstanatrie sleexleelpommumE expangén.t he Figure 14

exp ndeogurT gégﬁlftrﬁ&_ehg{j andan! g’l f!;éUbl 18 gn?gdlment after the expandable

tldmnmsbmtexpmééd illust ratl ons of an expandabl e t ubi ng

st onmeric sl eeve whi.ch .
gﬁndg L r % d"PS ﬁ a?uﬁ?ﬁéeﬁ?ﬁgn@fl%m’lﬁr %’gé’% £xpandable tubing
aés@ﬁB]Sz] haﬁng hesladfdmietic Sle@eOstEcts &Ml beOskphnded layi irt 8f tHeMullthg expansion
an alternative formof the enbodi ment of Figures 17,
PE8%Snd 19. [0032] Figures 21, 22, and 23 are
[6030F S - Fafkd DRla drbss Yedtibdl RFSatidh o Bn BRSO RIrnCof TheEG¥Sddiment of
with_an enbedded spring that may be carried on an
F@&&éﬁ&&&a@ {2bi ng and rel eased to form an annul ar

[00391 at g '__gu?e% 28, 7288 33 R BIPRARINANN Rkl IS of é{péﬁb@bmenc sleeve with an
gures 24 and 25 are illustrations

e@k?ﬁé‘ﬁ%m thatgnaygbereeiriod pnaan expanidabla m@%fmdcrdle#sed &ntrm an annular
idolor 82K fosBN T LALIoRYEhEAbAE! ven by @ spring-Ioaded
(g)sst on for inf t| ng t adder as part of expansion
[0983) he Figutsis2g.anfl @0 3 illFstgtions (f@xpandablep tubingdiaviyg an inflatable bladder
e
oL PR ARG AR el 01 SRR Ry S Bl BB TRy o ptof
eiaaagmldofv&mwbungay be rel eased upon expansi on of the
i ng | 27 1 CkOSSssecti

[qoﬁjlﬂust ¥ a%l %82:65% a%gﬁf BRIy Vi AP 3"%2 Wpyay lement carrying
awbmpthssedrfopmiaieeecimdhnigdsitign by « préhwhiah mae Be teleased dipovéxpansion of the

.r%i ston which is initiated by expansion of the

ubi ng. [0036] Figures 28 and 29 are illustrations of
[088fland Rigues 27ibh RYscRetionaNyudtaticiest gapalistse bhbin@ haﬂﬁﬁg/:b Sleeve which

ded .t ket
Y BF APy P oSt SR H0ah SUED b ifed by expansion of he
tubldgust r at i on of expandabl e tubi ng having an interior
nber.,. carr, n nul ar isolator formng materi al
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i nfl at abl e sl eeve upon passage of an expansi on cone

t hrough the expandabl e tubing. 5 WO 2004/027201
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and having an outer diameter in fluid tight contact with the inner wall of a borehole or casing. An

annular isolator could be formed by tubing itself if it could be expanded into intimate contact with
6



and having an outer dianmeter in fluid tight contact
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tubing 26 is illustrated as having two perforated

w@emiioznsl 32 and 33. Sections 32 and 33 nmay bePCT/US2003/029566
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borehole wall. As run into the borehole, the tubing 42
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S Bep el B ot pb oSG Lo B o cppistis ofthe

sdRctidreiigiothes) iRt #xial Bdieakion 6Sthe tigisabhaitd toedlios dxpaigivn Wl te tubing in

be c able of _ax ansion.at internal stresses )
P S SRS ST o PR PSR B B B pgaller the axial
dintasin rehRbefovsl ik requliéi f(bgcoﬁfprﬁ% ﬂx’él’&ds@fheh@ @ing radidlly from its original
radi_al di nension of the rléﬁﬁ; sel ect ed

rael dsSEER 106 sSR! (B SN G ERN hecRaIndaS fHbiing a9 the smallest
cajested Botclfoltar acteristics of the selected el astoner,

the axial dinension of the ring is selected. to aIIow
[QQﬂHan s i 8% tapered glaape 9 t}ﬁ:gm}gﬁ 444 ﬂglssqﬁwyaé(slp v@*@e@? &gluirements can be -

acQﬁ’JV@&]OlA% Wiab ot ﬁ%ﬁfﬁé AbbyROdiSNSRRS méemmuﬁ@ SHIfRS reqiiRd to radially
ler the 'axial dinmension, the |ess force is

cmq@ﬁs thecingd 44 St related e arialdengiteofitee Hgng Withdi taersd shape as shown
i ?%H%q'i §> ei ﬁg&% lshovh AR ﬁ%urgé % a5d ‘?13 0 ﬁr@edJeE‘ 'nG\kﬁ'ﬁlésa single axial
0 nnu e

etween the expand t ubi ng and
dimeabibe dut instepblntsedrahgsr diwslab dinfep g6 6] Tffhaesh@léqgém@i @hgp@n is on the

m?cfer éntlﬁmferé})tgg Wfil%h %ﬁ ffr& cglptgct\ﬁﬁ% ékgle%yllc hﬂfel}grce r?qrulred to cause radial

r enen i's appar ent
cxahmvsslodlasé laz;lal crmanmdmels dnaefore sofallésp at the romtpnicirainfeonce. That is, the

%o? éf §f uth% ?n%éx%gaw?ﬁ é"t%ﬁve rergl Is %@Sﬂéé gglttlgl? which first
c@immhe |bnreH<blg u\raﬁ THiohelpshinsira pe:rfsnmhmmf tha ring gutheﬁle Dborehole wall

SUIPaCC e sgugg eftect Jan geegcm%%d vrs]n Y Sthdr csrosr;%ececlona?ﬁ sgapes of the rings 44, 46
10




di mensi on, but instead has a range of axi al

di mnensi ons. The shortest axial dinension is on the
wo@uiog220r cunf erence which will first contact BCT/US2003/029566

borehol e wall. The force required to cause radial

conpression and axial expansion is therefore small est

su@% al Rémikslal Gt f)tﬁ%ﬁ LR Svould'Abo pdvidt BGreatl® h@ET @A bon adjacent

the ring during tubing expansion effectively begins
thpviubingtahdshodetaxmhdmishsion 4titheguter elmumé@@@e ohie pagsehol e

[Opﬁié b I-m%qérleﬂ?rle(? ﬁalc By L an laf 93'3 e K msé){o t%x@ %1g'i&en§ erﬁfb(géﬁnent include

ore ace. can
twacdrimore df thie tifustrathe ringsr 45 46.5 elt isi amabre@nab‘ést thé axihledimensions of the

T TR W W —

raﬂfagyl !rl]TEls @ssyines lof lboxﬁsel, dlat thereis svmiabladmﬂm Bpace tifte Wlmhlth@elastomer
an S rter axi a nS on.at t eoter C C nce

e PR PHORG oRte] L PEReCt e et PRI TIom: SR GPp contact cach

oth&rQls AheyT expHEAKAIINGn tHe dntielud-| Updremakigriuel Icﬁiﬁﬁﬁt tlhél @dregda@equired for
two or, nore of the jllustrated {ngﬂs 44 46 .$
fugfhergadislopmprestion Hay metgese SYhsiantiglly S tstoisprered i figyacent rings

443 9:6 $€ Eﬁ@é@éﬁaﬁ SufibibRlY 18 AIeH BirestXddel ihlndlar Xparioh ratJIéhs@ th 8¢ minimum
he el astoner as the ring is conpressed, radial

sized boreglsy Sifee clafiomeepich a3 FbReT T ereitRly igempsHIble, suffiient annular
vARAV LIS RASRIK & Mibathol e iR RRIRNEY elasiiRNeriS RAGHA which will be

w thout restriction. |If adjacent rings are spaced taqo
digplansé pyiallyt Yyethe grémsaraéwhﬁfmre@ae Rf the ripgsy Vakilerthroiliusdsaled gppbodiment
@or %5 Bh ! absdnbe bR af@f%ll'ﬂe%%en Qs Jiktabse@ ABERC therel 18y also be a

ces require furt er ra conpr essi on may
radially ehagter linkingiskerts sgétiop between the t\fﬂemgSoEéerpn eucdirarcass, thn gesign could
SRSty BRSNS OB GYULAELRIL i e o
ringsno ammnmsdaz@tlie Beniredhextpansiddi nce el astoners such as

ber ssen J ffoi Ci .
R G e USROG e i
isVilhstiated. Otn Eﬂgﬁﬁt&)ﬁ&hdwm apbtion af amimiexpanded bxpasdable tubular member 54.

eSS ) B3l B SRR Bl . s

5@Rasaesefeehed axidlyas hr&keaﬁtﬁts\lﬁﬁm dinfe@sibnend ﬂedlgzs its @lial dimension from

di scussed above, the o be a r ter .
P RNt B e S5t PCh BB e CRgnd Phpeve S4B At eRed to a ring
58 Walth 3nag s q)enﬁdﬁ&lt@ea%ﬂa@féd ¢Othe Quted §urfabe bemubilid st 84 by @velding or

provi de avail abl e volune (space et | eeve
g OF relersHRlY AASHEd G PPRAE P ?Tﬁ’épl%%) ag lé‘aﬁ%?g chelow 1 {8 the other end of
elgﬁcﬁhérﬁ:@le%%o%' 1 ht@h@hed[aoa@@&k \{% bt whih i%rcﬁﬂﬁl%d 'irh@reEésg ¥7 BShedtubing 54.
anot her enbodi nent_of an external annul ar

In Elévra@orhe clagtompriq gleqvar@ds ilipsratsd i ite relased ok pesiipfclipd condition free of
thia %Eﬂcfﬁﬁg @drcdn Iﬂ"P@iﬁaﬁ ded X RAGCaRE %4%&9 ll‘)laé}f foRRAReH B expandable

Carried on the outside of expandabl e nember 54 is a

mgmberct rf@emﬂa@&ftéldagndnhpé mayedpasithelosigng seese e Asd didse, the tubing 54
nfaﬁlgﬂlgz%f‘st @%h\?% ‘?ﬁg%rﬁlle{l}' o Fifhl le BgeQiscﬁalhét& axhe] mil IBARLE The sliding

|nens on from the dinensions
mietnbéraG) wikselefised @nd thesalastpmesxic eleens| S6f wascallowediteregmg tofts unstretched
6%5&% 56 is attached to a ring 58 which may be
ernanently attached to the outer surface of tubul ar

[00631]be r A5 fothy abwee,di in desaable fomyxpaadablel tda@tblr«;dua@ thaefrmdhsbytween the

go ndi IgrP 92 ége[ {8 ﬁg‘} V@? 852 11}1210 U3 e(%ma S a etgﬂ H}%V g)% I'E%anded only a

hﬁlitétg afOunttwithbuti mpepg. uled therehrer dsirade 62 the tibie toultalvm dghe largest
b é%n Fi toneric s
p‘i’SIS‘I I

4, the, el eye
S TeerebandEh ol B HepT R e RO Trebis, the lnger the
free of the stretching forcell In Figure 4, the
expansi on cone 64 has been forced into the expandabl e
menber 54 fromthe |left side and has noved past the
| ocking recess 62. As it did so, the tubing 54



i ncludi ng recess 62 was expanded to final expanded

di aneter. Wien this happened, the sliding nenber 60
woer®4nzizensed and t he el astoneric sl eeve 56 WaBCHUF0&029566

to return to its unstretched dinensions. [0063] As

noted above, it is desirable for expandable tubing to

tils Akt Gebefdi€ eAMAMbY ShP REE Rtah DG aﬁéﬂ@{?ﬁ‘&m‘ht 1B e Qantngieon the outer

barehqgl e wall as ‘much as possi bl e he tubing nay
Weprs Pl gyt i run jnrfp achorchipls dipreass tha otter fixag:ptqr pﬁqt@e strmg The total

dufer BRBERE ALK bASEEL RRIBWHRY stlidkero bl Rid ol Be Q@r hgle total dlameter is

| argest possible dlaneter Inits unexpande con

thessum ofjthe digmetpiafdhe svtiabibish olus theTthigknesssor radial diraengion of any external
11 0 P 0 2956,

e%éﬁ%gtrse g’}({%a %%?Ii’lé}l g]tZﬁth?tf e%-erénk)ect% i gé{g% ﬁig glfowtaﬁg cﬁgneter of the actual

%mm@ﬂ@tmhmgﬁhmmﬁmts carrled on the outer surface of

O Yo Ln 9 Jﬁl %11ebro§10 {1 %feﬂ%l%rr s ﬁ n%%‘.gh%qlotg{ (Igaire];? lil dﬁqnéeter o? expandable tubing

S aa et em intosthe berehole escredu@ediby prastidichiryt dldsiihelio slever i6ninto the shape
The t

{ t d {
LS P i P e B Bl 4 e
la'rgernmdstpahdedldmbﬁdrOﬂs e tabiyg RXékpdnded as Bh@ARA S FighldUs the elastomeric

X el epents effectively reduce the allowable
ittt BaGr S o tiet (o Cnsih MR (b WPl g woe Apradially from the
t{l‘tﬁﬁgﬁﬂﬂ. Ash fefiftt, ¥HEOSpERIN cohe 6 ﬁlbﬁeﬁﬁen%atﬁ réﬁstﬂmeﬁ@ﬁeetv@t_i@llt will form

over 9|anet r of expandahl e tubin as it is
OS5 e raer perchaleieraadrresilap P@@gqlet B TRlgxed shape of sleeve 56 i

s@lle@é‘d IRALIf6r the RENE: RPeckddldntdRe of BaBIRIe, TRAMRvE Qfllﬂ(%éﬁtethe borehole
3.. The reduction in radial dinension of sleeve 5

vl upaR b expisiog aud be somppesed radfadly guith wf@mamwl stress to form a
bRSERL Wiih thBolchfle Wil BPod &
gIgzlgure 4, thg elgstong%?c d%fﬁﬂ@ﬂ&ﬁmﬁﬁ%ég% omﬁg&?gmhﬂdoremmuh
t¢ smerepteniaxially along thie panulusismpethe Holwine ofithe elagismenelgains constant.
her , [ A .
o L ol P EIE s APE 35 g2 bt compee
betebaly WhKJ‘B is 4t theyyiolntinafl drilted séva oaisrewéraundesizbdtherto iswelting of the borehole
rge I [ lar b re ol
vx!'a acgleéooggf’ 1 \(}gll fﬁlgi el ?th,ié {asgs,cthe & %)%eg f%lfﬂteﬁs 0 sﬁeeve 56 may be
shfﬁpgﬂstb centid dtedﬁbmihlohlmm7 laffork elqﬁhﬂbn':‘of tubiag S4 eetsehe/wdnb 64 passes

T O TN T T -

f(brcesf d‘hmpﬂ:ssugﬁ&ﬁei&embccm inleithdr@f bﬂf \&@@J E’héf\ﬁiding rh@@() can be adapted so
eeve

res the s
R SRR e b S48 Sl L% s e o
A‘Iﬂei‘mﬁlevelyhﬂae \tﬁih (F8Ecan fbe tatached &Sih@ REling SRS &ﬁﬁ}ﬁblaﬁfmlar bond which

00651, 1| si bl e that .the annul ar i sol ator
‘%?aé?fraeg sl e OVGRERt BHUdOTCR 20pVe dipRsletied 153y e case, the
méRinfuf foSceddxertddiebyn@eeRhsioh bf tluﬁiﬁ%] S ZRdRNthd FechY 86 can be limited while

under.si zed %ue to swelling of the borehole wall

magHTRRs @ eiHoat stess Rdhy e tocere sgal 96 2 borglole wall. Ifring 58 s
ufelllad % Pebshuld feliBeRRice] it §|&§M§165§ pfmiﬁe QQOcmglﬁé&hﬁ%ﬁ td Sevent further

contact the borehole wall 57 fore expansion o

ding; 4 e expaading fook éfhlkas 6’488%@5%1%11 theigg 581 Abe orking devig can be one
of &oﬂé@ﬁﬁ Q'FE e 99emdnd Hné%@\@fﬂgl? il lﬁfétlﬁt#q}?e ttlbﬂl% E‘E (Vhen it expands under

axi al I 0 avoi d excessi ve or ces hi's pressur
theeqm[gei c Qthes areghanismsahayhbe usesfl tt)valiowdymtedTwIessmiendluqﬁ gvhile retaining
I a it
ST B e AR RIegacpo, b i bt RN
[0066]ce Trelighte 5,Ahdrerin diustvatddya tphlﬁallly ﬂ;gaaﬁtﬁ!doapaﬂnleble tubmg sectlon 66.
. e im.lar .
ST U8 R S0 PR ST BFR m
force above a preselected | ev In either case, the
maxi mum f orce exerted by the expansion of tubing 54
under the sleeve 56 can be [imted while




mai ntaining a significant stress on the sleeve 56 to

achieve a seal wwth a borehole wall. If ring 58 is
wW@e®d/0zR08 pressure relief device, it is desiredl/ES1003/029566

provi de a | ocking nechanismto prevent further

sliding after the expanding tool 64 has passed through

illuBtgatioh nﬂle5lﬁ)reh_5[b9 waCRI ROshd@M i Wigh eﬁrbnlaegean@m@f 7470k €he location of
e teeth 59 on the rlngmg8 which w | bite into

rebein ey 25 b embodimgandsAdisile or v h%ﬂ%@g expanding cone 76
i< Sulpidye RASEStuBRY 60.CAYHE bl 68lié OWahdeliint B ateh 65H4IERarged area
relief while retaining sufficient stress in the
Tédhptiansterolshe aens T9dns beeprdnonapidrio avererrang aihingt6§ cavsing sleeve 70 to
nfRE Ehﬂlln @onte{cg%ﬁ i];mjeﬁblé: W e%?ion 34 % Breh 55 bf i)df&{oiea\;zﬁﬁZ‘%vhJch has not

partial |y expanded expandabl e tubing section
besmcanianged s deqya ro8i widl mammnmta@ﬂnmmahe@hme@ telana 6@ 7be variable

-HephtEs B Bkl Fl R et Food Sollir e A bone 45 of

Fl@resh@wm)nmﬂ fof Elguem ath dmpas icén bencamechrtn ¢rieeexpansiat itawh string, or the

onmeric sl d ne
a éastab? (g%n‘e s E)e carmic ag ea % él}ehtélg(m ﬁ%l r%s 1ns£fled afg plcked up by the

enqmadmytedl wienépavhes thhmdtdﬁﬁlen@bn@smn% Aftee e}tpabmdﬁgofﬁlﬁ: tulsing, screens,

anded Jin th f th enla rea . 74, th . .
ofis Dieh Brecfont e R ot ooBn e Hise dadighef Sipahd e sections with
emalesmmwottu lehiuge MbkioHal seangqtﬁ It}eejbﬁehZIé tThis dan ke dmefdnrmmgle trip

ont bor ehol e nre In area 75
Bl o PRI B PRAECT 671 BB E i e SEpgayEe tolisun

d6&3n \Mehiore!mlk and€ atadfubtablé tohelterf BRlepRyBa BSdegiteddbceakibi 83 Ghe tool is run
he vari abl e expansion cone 76 nay be used in
b letion with a fixed expansi on cone such as cone

[h87Pf  Flougtdres 72 80md eon@stht afotlel ombsdithentBalRAg ('aﬁ nQrmaf Blastomeric
be carried on one expansion tool string, or the

slgppeurdhicibhas o wsiable é?‘fhiééh@%s}op ethidoiiringiesse bafern tybing is expanded. Tn
FighRis BUn@3, ahtelakt%mbﬂosgl@elvle §@1s@1‘ﬂﬂtr&b&iﬁqg pHBu(m’astﬁ;%lled for running tubing

expansli on tool when it reaches the end he tub I nNg
irde p bergholef The sleovp 80 49 epnmestedtah ene @Idu thg, ﬁxsté ne@ﬁ%on thettebing 78. The

HP% ??H&lhg(ﬁg sl%é\%%o ih Blgce:c%?tfx gl?%%ﬁﬁ%@ %mzl@ctg(?% tP@ otjﬂcsr%qc} gf) sleeve 80.

er expand the ext er eeves
ElastomageislesverBik ismgtchedse gloowgd 4t 86 teegebarnte hiige or firing sectionse

(B8 O, GoSANSLEL 05 8 by bGP S ENOLE1cnEORCBXABL Sen sicos of

cone can
Fighees boaid 7.sSleeve Ssdmmesstehtallb ddeatinal & daede 801whad1jubnsg 38) Iwas run into a

borgﬁlofl‘el:‘I ﬁl%%b%%(% &R lﬁ}? a%go atﬁalg)gshl %:ﬁ%gneldgrgtg ecigﬁ' s@eS ; ‘ugb and expanded
alﬂoirtid)atdf aﬁlﬁngﬁ&hbeds aeshﬂmg Iriﬁgm doanicted tarhechkeftendaf sleeve 88. As the

e)éﬁaa ! On%h @H ZSe ?oﬁ@fzté gg%gf Blzerr\é}?géls? ?dnt ?]?egght and folds the sleeve
8& iﬁﬁcat‘mé acktordith shrpedasrigstrte@nih tife fokded ebﬁﬁﬁdm’fﬁlé isleev! 8BENAR an increased

i.s illustrated.in_ its i nst al
ff}dtﬁ‘w ﬂ’in}?ﬁm?fb P r}bex“f“ﬂf E}lbéta‘i!}@ﬁ%%é'ﬁ‘ fg"f’ﬁ @1@%@ a%‘b"fft%bmg 78 than it did
a§ ﬁl@ﬁﬂ&t Rl n@thinNig. ene sletved 0] 8Sehatyifbld i3 saapeﬁ fbﬁlef tHah Mt shown in
. The ring 82 holds the sleeve 80 in
F@ﬂﬂfea pagd 7 Mg ltgmative epgpdiments dheslpeyas 0 gnd, %§ m@hhe lamotched or otherwise

cSRANE (3 FoldinklaR® AP BIkIpSy 1Rl BRYRsBE bl TG BHo:0d4, 92 into a shape like
grooved at 86 to _generate hinge or flexing sections.

bihes] nFigee 4ndndiaes b tggxpapsion fagh ¢ s essPhooRetaly Bigflss the sleeve
s@fan@' @;E}Jaﬁaeaetﬁ& gl ’meaﬂdeéfpaﬁe@ SRy 88 K G 8 s@eeém §'8 Eas  contacted a

eeve 88 was essenti al dentical to sleeve 80

b@ralmlmgaﬂ 8t %sﬂmﬂldmgtrmgaw lb@\feéh@ﬂ@ righy util glgr deege S&Was completely
expansi on tool 90 has noved into the |eft side of

tubi ng 78 and expanded a portlon of tubing 78 up to a
sliding ring 92 connected to he left end of sleeve

88. As the expanding portion of tubing 78 contacts

ring 92, the ring is pushed to the right and folds the

sl eeve



88 into the accordion shape as illustrated. In the
fol ded condition, the sleeve 88, has an increased
WO awismb720i mension, i.e. it extends substanti al PEI/US2003/029566
farther fromthe outer surface of tubing 78 than it
did as installed for running in. The sl eeves 80, 88

foraed dndlstbppett RrthdraReemerithhe Fing BAN At Rt p&taAnt0bN90 frsgd i@ 8er the ring
and 7. In al ternatijive enbodi nents, the sl eeves 80

92*?& padingitAlong withihy @HB87%Hr ot herwise configured for

[dosbdi NGn ngdreérﬁ‘zincﬁfb ARl f@@h&(ﬁﬁ@)ﬂﬁﬁ%@ﬁgp ¥udhh8 rifids 41aR@92 in Figures 6
rings 84, 92 into a sh gh at shown in Figure

and 7.(1p pipegy g dnstallgbionsafdhmisbiag ategBpstraigd. h&sFlelsrs%%@nd 9, an elastomeric

sEOIELR kel RELE 08 b§| € Vdme %%)aﬁg 40 Qi RS %}Jres 6and 7. In
tubing 78 and expande eeve 88 so that t

Fieates Sond §cexpandable 5@1@11&0 @s pravifedawitl4 recgysd 03 fqr dipldglg raj shgmg ring in

B TRt BB 53 20 B v cnd

refcostscl@al tcahdk ’élb@b:b@lmﬁgmtplaee Imbigereeh e shiding fimgy1Bhas At edge 110 shaped
0 d der ,the r.in 92 .

H?\;Jlﬂglq n%%sis tﬁigl %nn %Flll: %ngbﬁ%uée 9§m%t)%618%1;’ tlfenl’ecesses 102 will be

reﬁncgfad os flgteaertiasOgn entpam&nfcone ia(fbxdem@urcmgh dxpagdablengtsing $00C hWhen this

84 d | ) )
ot 1S e PRI G 0% vLAS e s8I nflufee AR i b e to stde
afong ﬂk&ﬁpa%ldﬂ:ﬂéitugmg a00 & iaBleQpaRbed; Affdr @i XPansiof, the d&Homeric sleeve

[l be t a ar 80 and. 82 _shown in
oh i enes Sothorar tafa e o af SEve S e S Tanol o
[607bj ng AZthQteﬂ ab&rewthcieﬁrematb Fabufeg 368 4,101 pB@rbmala@hﬁm bérehole that

I|d|ng ring in ace._In Figure 8, a sliding ring
ARsRsiR L SlosyR B8 P ﬁ%%@&@faée*'%%wsw 118 FesieiuR PighREror force on the

eRpahastfol. nlt’@ssulre@&%? §an]&2pr$\9dédCiﬁ lhet e ShanBdrAG dfsétﬁ&d'aﬁove That is,
place. In Figure % ring 108 has an edge 110

t@waélaa ring g2 mnr bwciameﬁ toy Sé‘é‘é@"é’ 1othe lefiin pspense iexisgfu rregure on the

sREA &I DR rAe 0RO RS ed tRbIE 98 F RS cARG, e Iﬂ'le a?ﬁlagements shown

renoved or flattened as an expansion cone is force
in Figgeghansé smibatst @le@a@bandghd@@o thivnight if siffeciend forqgrisappli¢ve

in I e
R L
chonpeat ahmﬁrelsw@uwg tclﬁﬁma@ dnnulasiselion rsdiélulstraﬁﬂt dén Figutwi 10y expandable

%ﬂ%‘ i ESSerﬁtElﬁy ?llgras?h&g peag\g)%)? %ﬁmﬁ %%)nwr} in érre%%usé;Fl?gQres In this
eﬂlﬁ@ﬂm}ntmms&nheﬂb cnmgs ]/\]4t dmd rléﬁ,ewltacicmay be Essgmaﬂyst}ié samel as rings 44

oA TPEIOA. BB P BLELE D AT
adizietiphi well bet@eauhemgs 116 a1 IGrant ery beppdisiaied tn the@hds of the portion

REE NGRS N T L .

oﬂdlaweeﬁ St ¢f wikibfkecHeaids]l tmatetifle cheied ohnthd SGBIORER of @ubmg 112. In this

SSIV press n the, sleeve 88. Or the rin
et DAY o St chudesisalid partigies 9T Mmagpssingn oxidk g@ fepnopotassium
pﬁds i) @D BhdpSulAMNin A edsérfide Snelt WiREkr 922 Sfor teR@hplé tdried clay. The
eases and sljdes to the right if sufficient force

ch eém cabnpapgsum @W&PHW?WPP%@%HP@WWQ deapt ig dpedpraspnce g water and
ligheiR T MRS Sq@aRARItRRN, folh Y iphike 2XR0EINGY c?ﬁﬁiﬁ]z@ @to a solid ceramic
naterlals are used to forman annul ar iSolator is
njaferiplsmpgpedum pofassiymy phesphate hexebydse b This maisiahiy gepgrallysknown as an
263 9ER defleht arld s%ﬁ@?ﬁm%srefe}‘@@wQplaechtellﬂﬁhlﬁgbéﬁgd‘@eﬂaﬂwt hﬁ normally
previous Figures. In thi nbodi nent, two el ast oner
hartlengén abpat fanntylllleutemd@mdwyll frea etistyafiswlisirgtes: H{fher apid- base cement
f
sﬁ?en{s eilali(re g’c'?lgsugé? ?Eﬁé g %Utgr% t%t\g@ (vgte%ad'f hk%gho%nand may be
have a fluid tight wall betmeen the rings 114 and 116
and maybe perforated on the ends of the portion which
is illustrated. Between elastoneric rings 114 and 116,
there is provided a cylindrical coating



|

or sleeve 118 of various chemcal materials carried on
the outer wall of tubing 112. In this enbodi nent, the

wo 2008027208 i ncl udes solid particles of magnesiRPCT/U%1008029566

and nonopot assi um phosphate 120 encapsul ated in an

essentially inert binder 122, for exanple dried clay.

useifid wlrﬁhﬂﬁﬂgéla}oﬁl Page asddusbofiildie Wihitk thio I@mb&inii&& Iub@g material like clay
sphat in t resence wat er an

of R GBSl T Gty OB EEA O arTaET pEEn phich separte

tRViadividadll she@icSpabididsZ@iring itatlatidl 6f0wbiaE AM Gn a WRAISHdrébnd prevents

llﬂlﬁgne3|umpotassmmphosphate hexahydrate Thi s

ithg boreholetiom sentseting, ehemicad majsrials sy bp yacd. céér?é%ﬁ%osed below, the
ARG cIRANES 'c&ﬁﬁon%ﬁ@ ‘%Hak%@ chéapRflattd GhEEEE@pIules ABNEEBhes, etc. which

ceramc. It norma ardens i n about tmenty m nut es
S@ﬁ@tecﬁnﬁ@@t%thpmtdgn%g ipgallaenofdpbing i atborethele. Ot her

(ﬂﬁk -b ¥pbn gﬁﬁﬁg bn e)?p\éﬁstl&%ngﬁ')fo%ﬁ (_}?@ﬁ&g? f 15_j gssfllﬁ&%ted%? Blgure 2, the

reqU|re up went'y-two wat er ation
em@psulaﬂlnmamam&zwx@temmmwmvmaﬁ&enur@bfnatenvlh é203t0 mix with
\&Ja%% %ﬁe%%ke%o@ RAfdss g}t%ergactt P Fo%{?f l!hé lsﬁ% méﬁ@ﬁ;{l Gs tdmzfssed above. In this
enbodl nent uses a na | clay
Fignwalfsumibatlinregt, thet edastonderid figs 1dAwnd{ fﬁeare uwﬂ&nmahlycto hold the chemical
re%%ﬁllftg%(?% ]ttlgn 1%{{%] Lcrhfarﬁlcclrrﬁ%ct%g zgs: beeg% co ?tecg d}xé’ hi {ezactlon occurs,
thervolumeedfichdrica nmtﬁﬂlaks reepaam Tsy thé reaumai:s;wﬂrmﬂ hﬁ:ohibfaﬁbm bfwater and the

o S SO AR5 57 S, T I S8 s 1

alteoptibmal, e apsprtRirédtol dhsuie @r@eﬁﬂswneat oft & eBemibdgss they react. It is
Qtegt t urin

oS R e B 130 S o e ¢ f%?g]ma@ﬁiahin the event the

chbimidd] R@otesh r@@&ﬁ@ﬁ%ké&@sﬁdiﬁi&sﬁrb kvBidl Anifth Aarh AR ROWBiAZ 1 1 ms In many cases
illystrated in Figure 2, the encagﬂ@latlng mat er

. ) al
ityaey be desiiable dor age o ‘l’fé]EF 4088 g Ao sELitiohform & tota seal with the
boRhds. | BhiS wilPloWwadBitiSnalvhidr andeiRE akdilak ABIADRY BIPIE the area to provide

annul us and react to formthe solid material as

watesscaf dyd@tien oVéth speh 4 lepse fitrthg gings hlg andyl 4@ wikk Aiminighhentflow of more
VB4 L 00 OB i, USRS AIRLLLY P of v i
mateaipls on Pt the geltat excepsils pivsatese dfrpesered dhe ghemichle nraaévsten@msulated ina
hQah CdiGitive maﬂaﬁal\ﬁﬁéi ﬁ:fégseg fb?r %Q%L:at%tg e%lﬁn%ﬁaqg gﬁ dEs)fred location.
e reaction wt ncor poration o
[G073]al avisoullastrated ol Bague 1Q is afcomdmizd 1pypassing thregh thedings 114, 116 and the
clgelrﬁgggl %?:J ITQ u %‘h{s cgl?délﬁl 33t éj ﬁ%@lg&% f‘or E)g%erl %é%m%? %o&&lﬁmcaﬁom signals,
epl laiweﬂmdlht 4ﬁ ditdussed hlgave G\aﬂhsrefasntdﬂe;F iguea2t In 1lhts embodlment the conduit
Sgl\r/]\?erle %&éf; &el ! the acu{ bars Iz 16'.%t4 a eﬁq seét% g nt?r%% %easnna]ﬁ 1rsﬁ)l%tgﬁ Many of the
adhaﬂiﬂgds@lﬁtlﬁsedﬂqéﬁbsd ernbcemﬁe&m snewelnweé spurdiesy\bil thdpradeaidetor absence of the
n%? the tubing 112. In nany cases it nmay be
ﬂ%‘ g%le for one or both of the rings 114, 116 to be
[®7zied lFigubeIl ﬂlﬁﬂhﬁieaaﬁoﬂieﬁbms&ﬂhenﬁﬂuhhg Vd¥dus ERERIADMEterials for forming

This, w || nal water an her . annul a L.
af ppgE splgtof. %W’fpﬁ?%{’ %S@ﬁl%%?f@tdﬂ% Caffish &P pfelastomeric rings
159/ sHaabB O Betwdk the Jatefiond of ﬁﬁg%q 26 iahd 138 e thbgES124 Ids &Uzﬁmular recessed

116 wil] _di m nish outflow of nore  viscous nateri al

aigg 305 Within i) reggss |10t cpried 2y pudlablgipabanes| 138 wivaly a8 cross-linked
pSIPATRy1hiawirP4 dfy%ﬁdlﬁw I &I rupRR4HRE él@évé 191 lsquteh Sn R outtdr wall of tubing

eXCess] ve pressures. esired, the chem cals nag
1¥edpdine aees ﬂlwegpsseﬁé%fitlog s | Bhe seacarheterpqncalecym b4 and recessed section

15EUSAREY DomfaHBRh br Ra & mbtfifl foP Sorddhl) BY adhartiSolator, ie. the
Tl o) |I?usi n

the desired 1 ocation. rate

Flgure 10 is a conduit 115 paSS|ng t hrough the rings
114, 116 and the <chem cal coating 118. This conduit
115 is provided for power, control), communication
signals, etc. like conduit 45 discussed above with
reference to Figure 2. In this enbodi nent, the conduit



115 will be inbedded in the acid base cenent after it
sets to forman annul ar isolator. Many of the
wa@edwanerges of this described enbodi ment are apdi/esmd3/029566
regardl ess of the presence or absence of the conduit
115. [0074] Figure 11 illustrates another enbodi nent
svttﬂslalblg pelned UX2. CTDMIG‘@E lﬂliipﬁj‘t&cal the kwellablerpolyngr 181 from fluids during

ar .i.sol.ato e tub sec |on
ingiaR 1 Wi 24008 o DATROgs Hhy meRRHIISR e o JLthS T of powder or
fid 6t shddl- paﬁekm&htat&hdwﬁlqﬂa&rbs thd sledvBdS4. 126 mB@rid1A82 may also be
t he, tubln 124 has an_ annul ar recessed . area 130,

moge 9 59l ook prosheety Sthichamays fragiisg og expasionb lemay plspbp formed into

pokSs ot 45dheR Sheets O3Solid Gﬂ‘s%gn bt 36k a8d0Me | bl@ev% 194 Yna Knot be needed
Condltlon Arutura eeve 134 is Carrle on t

olglEe Fimpky be @)1004’“@5 ioR élm EQth%&loeth%l ovigr sekessel the gnaterial 132. When an
e){lp Goic&ile 3R tr Elgmgpm Ehl %dw@e%mhe@r\@%nﬂo% 388 expanded

ecessed section es a conpart nent
alorg wigh thy rest nfitubing 424 fodhe fingl Wevigned ﬁxmmsﬂl @mﬁt@o IRalbbﬁr jings 126 and
i BB BP0 AR TR BT SEOILORSHE, 2t
orsshetidr arlstead pbd:)gomehng]tB@ dxporing thel polgmetuk32 rtfg fluidn g1 the valihopn Polymer

1& wﬁlggsoﬂ% Bf%?gl“?n ties &I water v\g&’ rv?e?ﬁo g?ver p&mm{s%ut]?lvollﬁgl% The material
lfﬁaatthls:ﬂacmﬁ wilh havle bamafofcedl outside ’qhb ﬁnas‘. diayneteh ef the ‘ﬂabmg 1284nd thereby into

cobHEL D it el I AL e B e BTN Poplp i R gestomeri

schBI10& 8nd 128Forni3 @.fl ahifilad iso&tw Nghe Bifalet iSolatbf thissdbintbd@émains flexible and

on sheet for used,,  the s ve 134 ma not
Wﬁgﬁ‘é’ Pneﬁfﬁ‘yb‘gﬁgqupﬂ shangs aud %7(‘?3?‘?41 ‘ﬁ&r"n‘ﬂuf’ i ’B‘R? ghape or size
oﬂﬁﬁm&w&ﬁgdﬁmﬁgace of the materi al 132 When an

ansion cone is, forced through the tubing

ex
[00E]u c e faepus PEReE FOligo PTG P S0 Batexps fidiele us 2 a%é“ ﬁfl@trﬂcal materials
mm theFiguRf 11 HRbdAEeke4 ThE shbiRiblel ;n,%lm Qféeﬂm@é&p@ﬁdﬁ@ets or solid

di aneter. Rubber rings 126 and be expanded

shapesy gl st besprrigd Gbﬂ@ﬁmga]rz"ff |wa<>1drb?ée B?l’éﬁn‘é@ﬁfﬁv@S used in the Figure

16 @ﬁﬁé@n&%oma vd&si %@mﬁpthé eéaess 139" ard th&@dd wlﬁlte &RchitP 34 during
thus exposing the polyner 2 to fllurds in

ingtalatige jof %@ mé)mgFl@Hy s discupsel with nefemg@totflg@q: bQ; the elastomeric rings 126
arfil Y !11{5 c\?})ﬁfngafl W@%oﬁé’fel?éadto%# Ima&eglﬁﬁq}{%ﬁ%la &ﬂlfé%aéu&?s' T)ccur and are

Initia e nateria I's point w
piefevablybdesigndddge timit tieuaneuotef ptessufd thatlcanbegenerated by the lywelling materials.
i Ngwk t 0 |
A} PO RO R o s
ineéramh dnwhiclk a flgidahay bt 26edan ainflbze& ﬂmvccslnafhglaﬂ m; Ieapandable tubing 136 is
R s P R Al o BSUE o 98 Egne mmter

isalatdr firming naatdialM 40l maydiatsionede Amom mriﬂmtabiel rhetal Ismaﬂfmrsbew 142 forms

o Bt S P PO et e L e P S T feath 142 as

in6taRdd 128 bn BMbEdidnddtd greh@2 thaf thelt@pdnidghle RiethberelBH elinefite the amount of

e RS O S0 150 PASG1 525 bonce

byl WEIRE lofloth@Sse GEINE Ribing BB 6 At v h‘életb%@ 44, At Qoh B&IE €nd ﬂcﬁ the sheath
enbodi nent could be carried within the recess 130 a

11% isterded do &y tybpng BRauthpniekstomere sepl 145 b A5tigT S%fﬁveolrSO Fas ore end

wElh@d {oqﬁa tﬁginé- 24 anf$n pro@ﬁbseﬁ@xteh&ﬁ\g &RE 81dE16 &f the offiefitéefe 142. The
the el astoneric rings 126 and 128 are optional,

retﬁyter geerds awfarabbhiasladesat least apesvenhiiqly K2eneqpifsicgnter. A portion 143 of
oﬁtﬁrasiéte{/é)f@ 19 peHikpREtho %ﬁﬁand Rt £ fo@fe?%@éu&%gﬁl%@mtaﬂlﬂg pattlon of sleeve
e anount of ﬁ?essure t hat Sﬁﬁ e generated by t
swelling materials. [0076] h reference now to
Figure 12, there is illustrated another enbodi nent of
t he present




invention in which a fluid may be used to inflate a

sleeve. In Figure 12, expandable tubing 136 is forned
wowah/ozr2oeduced di ameter portion 138 provi di ngPEI/DEe%629566

in which a flowabl e annular isolator formng nateria

140 may be stored. An outer inflatable nmetal sheath or

14, eBheepolidbh 143 mids beandde wif d diffgdi nfaRABEDG mBTbeaARARS BFARd at lower

with the reduced di ameter section 138. This sheath 142
prgssure; Fior sxample. fgporiond i aray &e sorpieated grdapnealed ekire pssgmbly into the

fRMPAGHARM B fﬂﬁnﬁerP&g’(ﬁl 10 i 'ﬁ%f@r@lﬁ? allj Q@en@ﬂi@ léﬁ& 194 of sleeve 142 which
mat eri al whi ch may be carri ed d hole with the

WoulH b gxpraded lash by e axpansiondeal.h Theppetpliic buiproﬁéeeve 2 man bgicagpred by an
elQértorﬁérﬁesrlé@@ %r fagerdﬁﬁ onURI feer $3acat ALhDel nferiE et fsa Blpreferred on
down 6, the sheath |snbpnded to
pth@n 1480 rtgs m@gWQ tia bakp feims saohwith 8 bsnehﬂle w4l81n ¢ase the corrugations are
[ e d
nt%t%&ﬂlgfégﬁy r%lngsedodsl’lg'l?% thg < a?l&? 4 %gess V\%%eeerq%éon (fn& E%e&e?l%{l H%uld also be
pmfﬂned oshreﬁmmohlbftheﬁheve lﬁémchmpesﬂomeade 150 pr ef er abl y
| Iugﬁﬁelwglata &3 eev ggZ élsled;oé:l\l/eé %ﬁ?%llézsleggag &}s%ug%eéie ﬂ)W aré referred to as
“mxtplarsabeeds @& siheamsrprpneesssw é1st1ﬂ@rshtfﬁﬁn re}astammmglateﬂaltl dhey may be

02720 S2003/ 029566 .14
S BEFHRCREES e DB AR 4P A PP ABe AR geploys, or o
ccﬁfﬂpbsb@ ichdiiged pbl@m&xﬁﬁﬁ?ﬂ éﬁmﬂoavwbr mpfak $dittHxCconpdkite. They may be

the rtion na corru
oSO Sietiarabs s SRR e Birdoet B LD R o
[gB7gpur ehilaperdﬁeﬁtth@ BmBsHBmér of FRuRS Bis ud Hits %Ilbdr@ﬁh @1@ fe'ondmon as
146 of s|leeve 142 which woul d be expanded | ast
lstrtsddin Sigurol | Oner @rqpetlnpesitioner, p FX@P%\‘/‘%nellﬂ for égh the tubing
130 %6hE6H BY right asSI@Fhed ™ FlzuRl £ ViheR thd @46 reabRd 188 rddhSed diameter
outer surface. An el astoneric sleeve 154 is preferred
segHon b3 endobpging Fxpanding it to e spg dindldiaestereas jubieg A@ the pressure of
n%%ﬂﬁl 14 ﬁﬁn&e@&f % %sﬁé@iﬂcrebé'és (ﬂ?escﬁltér Ql@ev%qflﬁ ﬁgﬂdt&%h@arr&y towards

onpletely during the expansion process.
a paehelp awllo rﬂgﬂat@nﬁeglev @nthahe mp@l 143 sdicbanflgiesedt @y fisiprossure level.
) S t :
R P f gL SENEICE4 L Sl REBAEAP. B e ot
secbmbpressum i lsvelis seadhddeit ehichrtke restfof onterisleaye 442 beégmsttalinflate. If proper

d%J eﬁ? %(I%Sha% béselﬂ%?l%&gd K&{e %ﬁblg outgr sgée% &gzﬂld C?li]as{o%l%rrpc layer 154 will be
pne'ﬁsbdl firto oonlforinmgs:uhtscttamhethe lso.teitmleasalbl Ukt enblﬂfe ihaosuch contact is made, it is

{ t eel t he It
RICHT R 3hBrones ShaTh, B0 ihaer vt Ber Rabar Rierpma e ovter
sleeva1d2 infakes fhireyonmay wiike an petef ‘m’réﬁo&dwﬂt ovee &t whbledémth, the expansion

i A0 G FOBFEER 1 BHeTA 00 AR W) GAT AR heopolymeric seal 145

offeing bificErelk@sek Sxdesd;l’indtéﬂaﬂ ’Bhd/\&bésb @fatrihlNmiyhiBerC OV tHrouph tl&bsvent 152 into

|IIu trated in F| pro osi ti Qned,
&bacg Brryeqgu ?‘ééan@ﬁgéﬁgﬂ pal W&*ﬁvﬁ@ exguagrepisfas moved to

thb %fl(l 14@%of" th@Mter%&e‘i'd l4astubiab @86 Al thd SErRledve MDSANILE %xpanded against
cone_reaches the reduced di aneter section 138 and

thg oysrieriag perHen pight tetamst slpgye d aPreAs fhese Pagls aifell sxpagded together, a seal

istrbfeing plé/@ntu{gt}@rﬂ[& RARIAE 6f RihterifBUE HbAl thel§fce Between the tubing 136 and
i ncr eased. pressure increases, the outer sl|leeve 14

the guter,flgexe A4P. m\mt%aylﬁodwa/rhwny af thoreasie er gigliable materials disclosed
hdrh | 5B tiha® TP E@h HatdMal %Mz&m&%&m %963 mlﬁhaméﬁtqim to form an

at a first pressure |evel portion 14
adsigtionalansuler iipdatarthetveenhb ubingHao prdtbebarehols watht er | al 140

increases until a second pressure level is reached at

whi ch the rest of outer sleevg 142 begins to inflate.

I f proper dinensions have been sel ected, the

i nfl atabl e outer sleeve 142 and el astoneric | ayer 154

wll be pressed into conform ng contact with the

borehole wall. To ensure that such contact is nmade, it

IS




desirabl e to have an excess of material 140 avail abl e.

If there is excess material and the outer sleeve 142
woradoe®220r m contact with an outer borehol e wal PCDUS2003/029566

its whole length, the expansion process will raise

the pressure of material 140 to a third |l evel at which

[0078] polny e FigreSRadmbbd@nend ﬂﬁrbﬁteﬁﬁlébvé ehein SRSvEN GeFSan expanded initial
material. The excess material may then flow thr

diamstey éo, pllops moyenaterial HE0 4p b carried 55% therhorehelen %glﬁwgsed above, this

abdfbeRBtt Bsufhe AhBIYRhximWhethekBILX BiaReEeF of RBANBY. It would be
noved to the end 146 of the outer sleeve 142, tubing

Pesleadorrefluid eeumpariment os reparyoifvith ol thexyten dleareddh |ﬂﬁ’§ ts without the
rédﬂ@adod{ﬁﬁét@rﬂ%lﬁgg séaﬁﬁﬁﬁ b4 ﬁéw%'laxe & & Q%{e s%lnﬁ%ﬁnikﬁ@ stofédl fluid, the

hese parts are a expan e toget a seal IS
smveolﬁmukdﬂ@v‘em axpegd farthehiem [ubirigalde anfl theamaginpygh utexpanded diameter

t he tubing 136 and the outer
°§f“§§$é9§%§‘m§§%‘p%¥*§§‘?3 140 may be any of the
[WBal:t i Feguor 135 vibistraidy & aleretiva bsbatiimelt odech allossel gregter unexpanded
e?]er oﬁ%n eex)llé)%lg(ﬁwn%l Gl f§6 ;flg?“ﬁﬁe%nﬁ'%u%% ngntgr Selgeﬁ’tﬁang% a cylindrical
sh@e land bas eoehtivdlghd shtﬁwtdmhar dipmbis6 asathel tibing 1561 €hidreissyahd outer sleeve

1o fracctd B s g ecas BEPF X hoaye A 146 SRR o Likovise

thiastabadimen paldac preﬁ;bltrb adlief ditangonicar 157 Qvhadhl may bmﬂeﬁmcal to the one used

.mterial 1 0 be ar i ed Jj.nto the borehole

i e EL R SR H11E desre LasusTaAtlY PECLRRGDn 199 redisposed to cxpand

ab madv&ee reﬁmie tHaHthe Rexpancipsitich eierlees 158 likeie lib@rtﬂ;ﬁ @43 bf outer sleeve
possible to forma fluid corrpartmsn

18 Q%Frl%? 12-learye doft e grsrySp outer destmraic sigove Ik Slgevpd 54 in Figure 12.
[0Usi OUlm ohRr t6 %ﬂﬁﬁﬁdst&hg’énﬁia&r fdr Ublafdr $6%kne VT a:lf]ﬁl@lar :jsolator forming

However, to achi eve the sane vol une of stored f

nafegial ig|tedkigurg 43 expreiment A edycsd dipmeiguparion H8rof fybing 15 6 is corrugated

| h W
a% H%s%edi%@ﬂ%ﬂ ljc'zl gte rf ﬁﬁgg]rtﬂdr%educed [%O%Bf]% F{ gflﬁé}g tlillbén g having a

lgrggr u@@@m@é diameter than rﬂm ngspaaddsiodismeiertof\iiiieghl 391 | Ipwing gorrugation of

ﬂ%g&hﬁ 1 t ng'%dwalfj Iﬂﬂ‘gal;ee{trea:ile@fb gai%g (?%tglu BiAfhference after

ment, an outer s eeve
coyugatiety anﬂaﬂhen stinapled tmtlibrepsstiesss cipeich aif these malgemaltsnhttlm reduce total

sgm%sgée;sé e %@“‘}HQFGQL‘MF%%F&? ﬁﬂm%n? ?(:ilﬁ% ﬁ%écg}lﬁgaﬁ?ﬁste &ld elgr{Bandmg to final
dimarteer AasantHeeseemﬁch Fglmed‘élethd d@npihg b @ungati])ﬂ of thee Iswums £90 of tubing

Tl ressur e relleﬁ.&e\_r ngenent .

1§§9ro difces felatiy y%arge sgg?%s f})r Siorags of expansion fluid: I\E\/ﬁ?ﬁ@ expansion cone
idtiug treugh %ﬁﬁhﬁgimmmnboﬂﬁﬁ&nséf@gme ﬂﬁ&embﬁﬁ@na’ﬁ;l aye Wrdsldel driving the
BBl eR e AR 1 PO PRErPEre O 8 B SRt e REBH S rspeo
t@PighieAD. EApiobr el hﬁbld&ig&ﬁ ‘ﬁ& co&é@t@ﬁfsedﬁoﬂ W66 theZmbSli@RutEof Figure 13

158 ma carr an o ric sleeve |like sleeve
opgate] B gre vah o Thecgtr datent; o Tt 6 P80 SrRPsige tool moves
tEPaheubifg 156 fréth & toviddht) riﬁatéﬁal Miﬂéh@fes b FRdt %§&§uré R¥%&T1 a0 @hich sleeve

material in the Figure 13 enbo a red

SEftgPeY < PRIlE Pt it %@cféfa bpighele &ali 5€hqn§h%@ﬁtmad é%aélées aggcond pressure

1dvi] i ShicBERed: B ddede! 68 ekpands! It WHIR @4t & tsd ddatacts BR borehole wall, a
portion 160 be fornmed fromtubing having a | arger

thaydaesaurel legelds maghed pt wiielhthe prbiefjvainesararnsenes léﬁé@@ﬁ exgpss material into

#teuing 156. During corrugation of the portion 160,

the tubing wall may be stretched to have a | arger

[9082]1  dihe oresfues eefigeandngemente ghorndgathigmesalidandnbh and in many of the
I

TAREE Pl bRt ?é%aﬁfﬂ fbink AFRin SR T B dameter

result from unfol ding the corrugati ons and expandi ng

to final dianeter. As can be seen fromFigure 14, the

crinping or corrugation of the section 160 of tubing




156 produces relatively | arge spaces 162 for storage
of expansion fluid. When an expansion cone 1isS run

W kooetgi2ot he tubing in the enbodi ment of Fi gurBCT/BS20031€29566
corrugations are unfolded driving the materials in
spaces 162 to inflate the outer sleeve 158 in the sane

comfoeExpaione 3k oheddssiritle hespetiber didndtdr@f b exbdndablkaiihg string be
of the corrugate ign 160 t he

for th f ol di ng d sec
ey aHehoby T-priyiie dengh aflgp efpape i Hsq fea Sire digggten, gxpansion tool
pldIRied IsGHAr £ cdtARAchATE imetdNatrhd presiife Allicl ﬁfé&ﬁﬁisﬁnprowdes several
tool mpves_. through tubing 156 fromleft to rlg
adpplaggsdn suchFysieras hb és Q@Sl{rq esthatiy laige GReuEh gyattitne! qxpansien material be
cBtiBEYGn ﬁﬁ@&dﬂ? the Je?@an@%@@ﬁlgﬁg W‘éﬂsﬁre 'f(‘irmﬁf?(;ht &%l ol anpular isolator in an

bor ehol e wal hen the nmaterial reaches a second
optraigasl.e-8 W#Sb%@utamdM¢mﬁarb'rﬁbapeésoprt@ﬁ of [thechpzehoBg If the borehole is of

n%z%??gge 011 {%rlxcfregfze&mtﬂérg vﬁil etﬁéﬁe?elélgrecﬂﬁ& agl is %g&??gﬁ q?%le fhe annular

_ ressure level I's reach
isolakare¥f theed were ap pmsﬂymhﬂf nkghanisenexsesive @sezssumactostd agbur in the material

d{u]ﬁl goexggugl%n%{]&] %ﬁaue\?\(galls%gggdl cItlﬂg %%%ggcg % s1ve %rces The §/esult could be

ures
ringa)f theltitong 0y stbp}bngdldnﬁmfakmgatfethp reapa&sbedomln The pressure relief

andabl %ﬁ%@x E}g% sF;ﬁ?l}ng%c\S@l 6 o avo %{%gsg I%re%srlrl?es and forces, and,
mﬂm@mﬁipmper thiteriads, adttae additanlraahile 1§olhaadrs t he i nner

LR L Y A A

nfatesi@idcagicdnitie ExpandaBRSubiAg b @lstall@ BVd B@ShdidlGhusad to inflate an annular

R A ST 7 G NFa B P 6 g o e diameter section 166
pRoy Rl Beontphrtingnt cf&ssltcsraéy oF ah idatcd fblﬁﬁﬁgemﬁt@ﬂdl,gﬁeﬁﬂﬁﬁtd ﬁddd 168. The

of expansion material be  carried down hole with

flgid4h STl Ry 2% glagoragricslent Fibowiash. empletelp eeyers e fluid 168 and

B0 Iaasﬁbgtaaahaah@ﬁoﬁaﬂ dRBnceNGlethe &ffer sBrflbe o\f@&m@galﬁme tubing 164. A
and irre rly shaped portion of the borehole. If

fish peckion p@fowed mefallip ghroud 38 isrcopnedied 9f 2 diest endy é?%tthe bXpandable
h%rl ohe uti llki'i ekl 138 Brobifd A€ EHE R siegi}é]%?br}‘o‘ar ftﬂ%c@ bt least equal
th nmechani sm

Iator ere were no pressure relie
tcebhc &wgihveg ﬂp’n@élsgd diagelgt sbctirc 16 ofrthet ﬂubmmalﬁfb r Aasecond ucq‘ting of shroud
(SEBTE 8 IECEUAAL A b 5 OGS g ot e
ondend: efithe glagomericogigeag 8 701 Botveek shrgudsectiore 1”@<¢mlnl$7i6om portion of the
eltaaglkenc si]e%}/eo f?%%?s nieg'e ltl'he: ghao&%%c'@l%rq ?2&%\(}2?' exgéés’ agj acent the exposed
ppmels sﬂ slegveal¥®, bH shmmd 1&@hdie hlghly Ipenﬂ'&eted)fan@ ttiogpefore designed to expand
act as.additi I sol.at or.s 00831 .
QR BT TR e Bin o iop A7 o SROHHER e e St i some

mb@i‘hﬁéﬁts nasletiid) @and tequivdd igatefpres¥Bic@s exipand: alf desrdd, Wothihroud sections

a | e tubin installed in a horehol.e is us
By 2 Sehivot v & SO EGromey Prgr. ipptovy feaiing between a
b@&ﬂﬂ@dﬂb&@tﬁd&wu&aﬁeﬁm@ﬁamk nddic! udes a reduced

nmet er section 16 provi ding a conmpartpent for

I‘E’ﬁ r agEeBre L8rillysaiesthg condso o fihemladingnt afir @p sxpapfisy cgpe has been

dfivanititodddGhe ddpendableWhisingl f64 fiotn f2@ld nglﬂz iR FReRs By aﬁJ‘lG As the forcing
el astoneric sleeve 170 which c§£g$eteg% covers the

cqneRayes pughthe tehinsedsths 14idd 68 isirstafproadiin flavbpngler the exposed portion

ins lePioReAd B8/t 178, oAl f.
of 8 ARORoAL SBehcl 110, DM Ber'i Bl 16,16 WK BANE B it contacts and

cagrigrag do 2 porehele aveHnidét du this elaqupm@ﬁ, it mprquect that the reduced diameter
se%ﬁcﬁe}?fegéglett}% nt%%#gc) 163%520@1@5‘1@?%% lﬁﬁgepﬂxg? é‘%n é@ﬁoﬂ%bber sleeve
equal to the length of the réduced dlaneter section
166 of the tubing 164. A second section of shroud 176
has one end 178 connected to the tubul ar nenber 164.
Shroud 176 covers and holds in place




one end of the elastoneric sleeve 170. Between shroud
section 172 and 176, a portion of the elastoneric

W@ @ewz720i70 i s exposed. The shroud section 176PERUSE03/029566
portion 180, adjacent the exposed portion of sleeve
170, of shroud 172 are highly perforated and therefore
1TesBy raqﬂolie@ sa%xqmaﬂ @f tHeedatid bﬁﬂiese lellry@hd, yuffidibut mzleeﬁul N6 g available to

ortion 182 of shro a nlna sl ot t

oI o B W Soh D45t £10,ghe L dlep Bt HEsbe 170 expands

in@s estRt with ﬁﬁzsﬁéf&ofe Qvaﬂxﬂ@@ﬁessdré ofifsill 1 6%lincRadeh aﬁchfh@ Wibhly perforated
sections 172 and be covered by a. seco

shapugdspagtigns i1¢6 ands é&PeW@kPXPr«P&ra&?e 1§ additiong! Hhud Weaéfﬁﬂ%le after expansion of
h}[él?% Bitaiedhkoud rﬁo‘ﬁ? 196 2048d80 3t %mﬁae\ylﬂ?ﬁfé %ﬂﬁ[&dﬁgl the fluid

41 Figure 1 | lustrates the condition of this
PepgEsdv ietne safﬁrcenﬂsaw BRISLFRAESIB éherragmbfébrrperfarare@mrﬂon 182 of the
h
SO ThY S EHEHIRRN g Wi Rto BN Afesse otk ol by function. 1
ist ﬁrcodnjhahlmo inalvilng relgA machanisnh @ dhomsmr Kgirey $2 ahd g del provide an

q?%c%l\%lg)‘é’?%rg ﬁﬁsrfngﬁ %@&ﬁ? th G;BQJ {h 9&%1}ogefli%ﬂ%mﬁa"i@i%?!iﬁ&h&ﬁzad
[a88Fland Vﬁﬂtrﬁferend;e oetb Higuses aﬂ,dl 8, andrwahcrs isshown mmamhlat wolator system
h (](é%l pre- GO{ngregsmnnqoa% exfer m% elgetorl%nc e%BeeBefor% &3P a%glon OF the tubing

gettion
on Whﬁ:h derskebleyis tarige n Fipare 17hexpendabls exdbinpalod uscnhowﬁ hiviigz been partially

b | 004 2720 PCT/ US2003 6
7Sy G Gpiaf el L O O « Py TP BFNRGLA. In igure 17, the
expan@dimrtioauob Irﬁ.‘ay&fafry l?iﬁte&ferrﬁl schéaf} ekﬁand&tﬁinkcﬁhin&tct @ith a borehole wall

P R MICEIET TR R A N

sée6HsDOD ad DOD. tAkeelhw@émI skeV@Rd4, is Ezﬁrﬁed)érﬁ‘ﬁls diiter axﬁmétleltmq)omon 200.
168 increases and the ghly perforated . shrou

Thohrsadssportion 2946 C:PB’GFCWF(P a ée)@b%ﬁqdhag’e% sectipn %Qfoqftqleoﬁcgpndable tubing

ifd Whidh h ?orﬁU@ldSaJ? iR eRpdrBion B4RGES192 RaPecen PhsBlM % form an interference fit.
erforated shroud portions 176 and 180 1 nto contact

mpndrel gorsion &R erafuatly splined en itF quter prrtaseigrfarmy fight eyig @ith reduced
dﬁHlfa{ef S B8H 20%, Qﬁoro%ﬂéﬁea%gémis%vﬂfedtb%em b 'gﬁgtbﬂﬁenc sleeve 204 and
perforated portion the” shroud 172.
thellower itwbgnesection203.on 182 t heref ore provi des a pressure
i ef
1088} 52 % e R Wit T bl bppabhai 2, 58 1644 B Fffore 17, the
exp@ndien parsivil 84 snotaedde thabitsedpliprdesyd 2P@ cduisesi platign of tubing section 202

' by C e [ i n
TSRS A0, SRS A DL Bl B hd s 20
cdrﬂpreacmbxiﬂy sd> thetrits radial dinpansion is 1m1r¢as¢daas 11[1$tnited: mrF igysisem
re-c an e -
B o R Sl BRI R 18, AR iy o e 15, e
exqianszdsn dohe 1971 meywke fosced droughdhe mhlnglsrgmg @9 ast thx }nmmgasled:te)ns 200 and

21 SRR s et B SRR Y SURRERpriieeve 204 ino

enipapshicat wiklBoreliole Whlp LISeas kilowd ﬁh&‘ gl pmnﬂeme gl Bringli96 is expanded,

may carry an ex ernal scree nto cont act
%W %dk%}l‘éeﬁﬂ?f’e PR segles 2‘?8 ﬁ%? “’EJV bopged together to prevent
fiekpabEesh. portion is provided a threaded j oi nt between

e &andable tubi ng _ . sections 200 and 202. An
st ongh eferneshdigne 20, on elipratg ferm ofifhe embadiment of Figures 17, 18

aﬁii BB YIRGtAEd. PRl eRbe8ent tH@mb Qkﬁaﬁﬁ&@toﬁpﬁlklh@iﬁg %ﬂ?&n&ﬁn cone 192,
connected to a reduced di ameter section

mengselri@asndsnlined eng 208 may bamsadh Tvorpandahle walg@ﬁcqone209 and 210 are
ccﬁ?ﬁpﬁm 1Ht§1rﬁ91rsﬁ3|evél-?lé Ras sf@@v%rk 1P ‘ﬂ%@(@i&rﬁa@ tl'fré%ﬁ;mn?&ch end which mate

Interférence fit e mandrel, portion 208 is

preferably splined onits outer surface to forma

tight grip with reduced dianeter section 206. A

rotating bearing 210 is provi ded between the

el astoneric sl eeve 204 and the |ower tubing section

202.




[0086] After the tubing string 190 has been expanded

to the point shown in Figure 17, the expansion
wOoreevdoz120194 is rotated so that its splined enpiCR082003/029566

causes rotation of tubing section 202 relative to

section 200. As a result of the threaded connection,

vdlﬂlelntehmbﬂamm bIC scfmnij}e2092£m 119. Tienees dadanuitehalyflagge 212 and an

. di al., di nen qrea as illustra

i RS T8 o i A PRENENGSE dRoh FEriel Bbyeag) bebveen the
ekltaﬁlabmge Emﬂdwmaﬁg Istdtios RORL Bk ihternkl Qb 218is sizB&to mate with the
expans one be faorced through the tubing

saifl ﬁ@i Bla@%re oRe"T Bﬂ%ﬁfeszgétfﬁt%gp%%? In fRfontplipthe Same way as the

sﬁﬁﬂﬂ@lﬁﬁvﬂgmaﬁlkgurﬁ@ €7,SRCiNdONE 1AQ thd BRandérPB&Cr9288 Passin ing through and

dr|V|nﬁ@eIastoner|c sl eeve 204 into engagenment wt

cpsndng fis typing seqttpn 298, Boenkined end208 grasgesdhe iaternah dangg Bl hgExpansion
c§ﬂer do%wli%%dv%m@?&ﬁ@ﬁ d ancf Rendrdl g@ﬂﬁ&a&@ ﬂgtﬁ.g‘f t'(li)Q Bleeve 211 relative to

bet ween secti ons 20 202 are firmy
bpth diehingsections %ﬁ%aﬁé RH0. Awlwe?l Ir tnatii meves p@@s@paawme 212 away from

tl{bﬁi%e%:%&&p 216) d WtaTds Qeit}ﬁ'p %@ tagg%lg}a&ég}( esfs Mo felats{oﬁlgnc sleeve 214

nment o Fi gures Iustr
betweerhihg flargs@d? aehthetehé OE‘ahmg eocpiam20% nTltecsidever 2 il i mgease in radial
' I|n
dﬁnlgeglg glz 558@3%%@? Vn\égié}\(xeal%g% hte %gq%nﬁgscéoc él%&é:n t d)ugh the rest of
tlﬂmfg 24P ghe sieeme BLl and t]hwtulang 210tte Bxpahd gk a&mg aﬁd TorcéTthe elastomeric sleeve

eeve hr eads on eac end whi_ch te
2B S S S B S Yol 57 B3 a8 SHF el e !
[@089le ad IV 1d1’1re&embe 10vs tod0uresd , 22 Bhd ZBhEheﬁl i€ Hstrdt@isan@mbodiment of the
ext rnal 212 and an Jjntern fl ange, 213 near
et i iR Gt St Flhscd B b e e fiagtcpeve to form an
aﬁiu%ﬁ\i@lai’&l Ih &ﬁg\% D1, td_il}ﬁalas&)ﬁieﬁb @Ebve; ilmn_@ elhg%%ediﬁﬂlti fb&é{ed or natural
t ubi n t.ion e int ange iS size
shege Antt vy PigEay BHaP‘ffécd“réﬁfdQWS 236 15 708,11 of F50 pariph lsincludes a
bl Whaped GlfioalcBN QRS 2ES THat &5 IRNtbak! 202t he asaiaﬁle’e@%t ‘each end
as the, systemshown in Figures 17, 18 and 19. t he
cIgskgTding ﬁo th 9uten djompter ?fﬁém?@am@# byl memberans a #ageﬁ @iameter in its
i@, ERBERd $akh 'tﬁérbla%%eng BieeveRb RGGoR 5‘;541n%9§4 ﬁiwa\gﬁggé%r Herally the same

the internal flange 213. Expansion cone
slippe Ehiielaxed @P@ﬁ%dhhﬁgufﬁﬁﬁdﬁi@ Fleavg 229 & E‘thWHtaé ihstalled o dsection of
t .0, t e
uﬁ&ﬁarﬁk@ %X&n efeugle gzif}ﬁeftot ?lﬁgﬁl%l 1tho nzg?g)gﬂct)l eelgf)%orgr nl?e?%m has been
Sﬁqtfzilﬁ@ bngt!msamymg itdereortioriyi tnghesemr dismet21 of thntibing A26. dEhe sleeve 220

w3 bR ED AR 1 LR AP TR 28 il B ABUIP R A3 g 230 0n

itsop thObrﬁr@OQIheTms P8 emé 22Q 4anayj Yel essentizlyathe same laadlearhngs 58 and 60
. . i Ei I, e e
11%')3(1{52&1;151?1 ?683 giﬂ%ﬁé %igé g§rj0| {)lvgtHd ;b% ?%ﬁé%’%{ ]ﬁtgi}?d; %1%0 4 pecess formed on the
oﬂteubswfgceZﬁQ:}(patrﬂd)ls tubig 228 1d keapdhd kleeve 2RO gitPieduded diameter shape for
p ﬁl$11 %gg and force the eI@stogerlc sl eeve
H?TE Sie ths Fbinge 3 L1° §amme Wamer 45 shoWR I FIgute 3 o e of f t he

[@860jul uBigas 23| lﬂluﬁﬁafeaﬂ:l&sdsha}fb dﬁdgiﬂiéﬁaﬂdﬁ oﬂtﬁ)é)&%tmﬂ&’rtchsleeve 220 after the

ef e,now.to Fi ur es there is .
B8 BRR Ao i ke Daieheln 237 S ot SEPARHGR omeohis;ten driven
tmtugﬁ I‘Bheatubflﬁg D265 Rérh Nt toS.ngth efls Rstexdacin Figare @xh@é@aﬁsmn cone expands
orm.,an _.annul ar. .i sol ator.

I
%ﬂ%{% ng}eégﬁstaﬁ%lﬁms sliragjg BPviich lielePﬁﬁ’éfheaﬂl@ag Fipg 230 and

alldwlis tﬁeﬁﬂl&)&@%(ﬂtb rétﬁ\ltn% al natﬁﬂaﬁéhﬁpeas%o% inWipikee 2P e Upon thus expanding, the
inal |y manufactured. sleeve 220 is nade up of two

ori

sleeyp 8%0 anfacﬁs thebgerbele yallga? foaming j4n pelag jsgldiosner i ¢ sl eeve
222. That is, the sleeve 222 has a di aneter at each
end corresponding to the ougﬁr di aneter of an
unexpanded tubul ar nenber and a | arger dianeter inits
center. Enbedded within the el astoneric sleeve 222 is
a coil spring 224 having generally the sane




shape in its relaxed condition. In Figure 22, the
sl eeve 220 is shown as installed on a section of
wap@ipznded expandabl e tubi ng 226 for runni ng PEL/USA03/029566

borehol e. The nenber 220 has been stretched

| engt hwi se causing it to conformto the outer dianeter

[@I)El]f he k\)?VMbﬂefb@nZe?bﬁ) F@P&s g a&ﬂ\QG tﬁgr@ és iftaytratedt azs?étﬁn @ttuding an external
e tubi.ng 226 by a fi ng on i.ts do

%ﬁtams%bl T Thich mﬂaﬁif g comugcwa filyeapagn ogﬁ@andable tubing

s6dtiBf 94 28n @ né’a%ﬁé PEMeD 24255 SabA 8h the dl’&ﬁleso@@lﬁ &parldile tubing 240.
rings, 58 an illustrated in thure . Sliding ring

f‘é@cﬁammoa t@@ﬂﬁ&e@amg 40 iz avepulanfuid ghapbeieddd. dpprespd of chamber

200 ist DRuid Q4§ §hd BULE BfEr Qfd 1@5%&9@@6@ sprity ﬁlg %’e@véeﬁ KELRAd 246 and
the sleeve 220 in its reduced di aneter shape for

SpHingRAf i 4 diding s¢ab230u b srging petaines 28hvvishinthersbambes 24hinids thawpring 248
i h S8hftesded 440 ?}Q ]111 gﬂs laGeléne IvJe dUshr gx Vﬁtzézégq)eﬁ%éﬁ %e%'ﬂgmber 244 and

orientation o e elastoneric sle ter the
ﬂtalibiddQZZrZ@imasﬂY@edndWawwred181<92580pen borehol e 232 and

O3 PR OB S5 8y B D i i

titbiveg 240 p A9 $heaalease ml@zﬁﬁam equndeﬂ,elt braddis fige 2@ spriog rethineg 2352 releasing

AR 4 AR b e Sy BERT Dl g, roneh e

riipdure ﬂﬁk D3R ittoalhe lﬂzhﬂpﬁmah awabladder24pus mus?éxpalhdta:d befoteLthe expansion cone

pandi ng,, the eeve on e bore
2 i i o e 0 240 T A0 o PRGNS 242, As the
eﬂﬁgélbisz&ﬁ%oﬁﬂﬁﬁﬁ @rolnf a0 1th 1M tahd é)qfaﬁtﬂseﬂh@ &ulflmij Bia@ut asthédddrives the
s illustr ten1|nc udi ng an
I‘g{%{e&iﬁ’gﬁagggﬁ piagt Vﬂﬂ‘g’%’gi’ ﬁz is inflated by
[(idgg] d iDa GRAA ‘éinb@cﬁm%tt the BKAER DR paftlyeRARAR @hemical compound
blng&ﬂsectlon 240. expandabl e bl adder 242 is

2&%}‘4@110 brqagt Wéth@&b@ma@l compeRd 245 prarRdn Phamhgh 24y Wiy, the compound

24% ﬁang'@H ﬁﬂoQHe lﬂﬁﬁcfeh@aoﬂfe%g Shetfical PiHs BA&Bd bR A& react to form a solid
annul ar fluid anbe . I'n one end of chanmber 244
of @%‘Whﬁﬂ@@@@%ﬂ@nﬂ/ fr an@;ndot her end is a conpressed
ng e f .
[@Ig:“dl . élgégaFlggé A glgﬁ(lerl]ﬁléﬁrt gtthil ﬁm%”ﬂs call e r}g%lgc%ﬁ with &ther stored
endigsridevices 454c1h af @ pmtlmttls ppingg Thig embqﬂnaent oap plss e @perated without a

%e?&eglg%?/ aeeh ggn‘{) n&ﬁ%ﬁg&z%ﬁﬁ?ﬁ&o%@m (j:'rAZgg f&d %llise piston 250 may be

rénmived. achnseadohmm chambep 244 ﬁasdihsﬂ(beZﬁ&d Wigobad 2461 As the expansion
c!):ﬂe 0 &%F i P{jn 12%219 @ ?Fftont V%@ec%ll%p%g 8%4 atnﬁ $ eezeo{ﬁ]e fluid 246

ﬂtrei@a&ﬂ 2/6linto ZEeflbladxieeZﬁmn el pladder lmoe]dkbe filtedebefar@ the cone 20 moves

spri.ng, ret 252 r spring 248 to drive
u?% 1t§19c|1 PRSP Srﬁﬁ%ﬁ ﬁng gzﬁilﬁgxﬂaﬁtﬁ whi ch i njects the
[Goos) d 2 déshralsie ghprbVide a predurs reliehios Kmahng ainﬁhgbniehﬁn the Figure 24, 25

e{nh(g ug%a ﬁfstﬁ%w;r%ghgbalg%% édg%lﬁle@n{l hi lﬁég{%{]zgf gqrﬁgt{ ofr aeborehole it is

pESDRNthRDERedsivE i pidisidd naphbeC Bxpefdrice P 8s tHRCexBhidedone $dsses under the
nues fromright to_left

t he expansion c ont|
blaFierc o BOVE AESCHRRHOSIET It Vet b Bl A4S i it lid and o
spritiolidised (R skt §/all o4 Shantbef 244%%3%@&@6%6 é’xpEﬁH ﬁ@%‘réﬁsure low enough
mall 262. [0093] In a preferred enbodi nent,
toypraveabdangoto the Plagdder 94% on theerpapsian tapl 8ﬁ%nﬁm85% FRbislivadye may also
bé fhetupbd ﬁihhé’\'lhlculnbt{r%@ tto Vint Qxc@ss Cﬁﬁﬁm Rlcn &R Q‘M‘ﬁ!seﬁ‘deﬁpands into contact
carried in chanber 244. \When the conmpound 246 is
wifhiabasghelevall.t he bl adder 242, the two chemical parts
are m xed and they react to forma solid or
sem -solid plastic materi al /or expand. [0094] In
the Figure 24, 25 enbodi nent,the spring 248 can be
repl aced with other stored




energy devices, such as a pneumatic spring. This
enbodi nent can al so be operated without a stored
wep@rgy720evi ce. For exanple, the spring 248, reRCHUS®N3/029566
252 and the piston 250 may be renoved. The entire
vol une of chanber 244 may then be filled with fluid
[B961. AWithheferxpaims: DFiguwe 06 R6Oisritwasted awexpahdpble tiging section 266
left., .it will collapse th d squeeze
of Pl iAo soRar ot pe SRR OGO PR 5 Sowed o form an
anuRiel GTativw déviceD €THd fohmM 36k @riew ton Qexqu}bﬁné’a@ﬂi@téﬁ cell foam product

er |t nd expands it further o
Wﬁ%ﬁéﬁ&}&& 70898 appulardisgelign, dplse %SB%E‘V&W&@S%% FRadepse50% of it

infit®l ekn&E and 1’@17&&1919 P AT brikifal i SknEésd lHeﬁ)_r@ﬂbmu?lg the tubing 266
enbodi nent. If the bladder 242 1s installed in

el lthegpany ﬁﬂé@@@ﬁ% plgsed eYes Fedybing 256 cempressed wslallySand held in place

bfe%égebm ARl BHCRAS HQomiBRTH HEenHRY zb/@ c%fﬁ{é@{eli i%p %%Qn&sof circular

expansi on cone passes under the | adder .

ripgscl/é. dbe eagelPE0, arnb deestriaings ﬂ7WQ:fvnp¢fb0fombrmi@m 12w4ens§e strength
mfajce}-l]lale\g?l ‘ﬁﬁmH %tgszl‘%{&gtgg qtc))gﬁaﬁ si'og of Stﬁlﬂn%t2@€ vﬂllﬂ:the&ccurs when an

per dest gne to expand at

expaBs@LTose pasaeschough the thebing: e%rﬁtford,aam@fembmgnh@mbh@d,d%r example as
. r.t pans | |

ﬂﬁgéat% 1é101;i§|g§ )ﬁr ﬂ{g-:l JEJ g@ 396’ %1 S%%Q r?]lél ngsr fie ;ﬁ{fg %68 t$ %I(pa}@ td fts original
thivkoess sr fallial dimiefisiérh eA&ﬂl&ﬂbea’cuﬁmg, th‘t bin 264 p!aﬂiﬂls expahded pressing the

SR bty DeBude S BB B i el oo o Lo Fi gur e

[0887] t h@hefoam 268 |m£§'t‘tfeaﬁaeld wath rmﬂmui&bzleﬂabﬂmdmn@umh chiriedhin dry state

on whi rried a co ssed open ¢ m
W S Capiean ol K o P ey TRl O & Adif e cement as
disaiedtvithRefer¢heao Figige 1®anthe @ﬁ)ss—ﬁnlﬁd|p©Wa6r5/1aﬁr1&TeCdls_cussed above with

erneabjility open cell foa r ct which restrigts
e i LN o mePSEed B 0 foans APiEfivegigeye ke sleove 134 of
FRARPIIEMEY BE @sddOtodproletrdt Bl flokn fMiillicohtadt dulihg kiR Hstion. After
and reversibly expandable to its original thickness.

expensignentthen bing 266 dhe dhpiniegls yowld bp FRRosel tpdprmationfidsgageact to form

a SLREY 6r s¢RBablSmpk ?&&ﬁlan? Wiflctuldl ﬁgﬁiﬂP &%eﬁﬂﬁ@ro?ﬁé %ﬁ]panded foam.
axially and held in place a cag@é 70 fornmed

[0988]i esO8ter meshgnismeimazbe H@ﬁﬁé‘?@mﬁ 4% thg/tubzng 366 is rum into
I I
al%gtlz;leislﬁé ﬁér ér;{lkn% Eﬂé ﬁ)é'hca,ll Hg{ﬂ%sb %&ﬁf)e ggﬁﬁcgagcﬁl%t éngg%66a4t \;cvach end of the
faagnspdve coulderegused. il eanid edonustionty avuldnies: amdngers teahigak e expansion,
XRas& 9 i

K%%%a %ign coneIggﬁéggafﬁ?%ﬁgﬁ§6%@h&9%9&&H£¢here 3@gsmmnkphﬂm

filg $uvh atfilipi qogldlalso @xqienh deghicalsoncogposatpyl mtosthe faainl 268 tpriat e gxpansion.

TE% §ﬁ§tg:uﬁ1%1 can {)(? %re%? &eg 7‘{9 nfs 1$1§ sﬁntﬂ?(tn ggafglﬁﬁefggf nls&?@y a tubing

expangigisioal) theﬁﬁimt dplits, tehaammg:ﬂne rfoamg 268 tveexparisl g 2P6singt chemnfcals to the
i@ %ﬁ@%pded pressing the foam 268 agai nst the

MIFENSIE wal | to forman annular isolator. [0097] The

[0oogim 288thraf¢rehes B ® Figirkh 27 deedtis MEtstmtecBa@nh@lbﬂ #olator system using a
co unds carried in dr in the open cgells .. .

oA R G e REFADI 6 O Gy A Gy rbgrparided conditon. A

safibrloagendaBleRiYingd 380 Airfes UsiRok Y82t bh fleb@EreReel ne end 284 of the
Flgure he cro s i nke poly cry&an1d di scussed

sleqyg 82 wﬁ?(ﬁt? tro whiag 8 -1 e 8 reenj} 82 is connected a cylindrical

pistof ngh%d%dtweeﬁ fsibhir 28921 thé%uaﬁlgtz@o: t a)f« fhe %h&@ﬁ/;ﬁsté,ﬂ ig% is a seal 290
sl eeve 134 of Figure 11 may be used pr ot ect

betess; thepision 28aand |t %638%?&8&&0118 §ide ARl 'ihﬁ §¥p&mla&%e| temng 280 on the other

i, t’ﬁ{e sleEVPRD Hha9be QfastbiiBrid hedf1i2G8nay it Gn GRS Iﬁetalhc sleeve with
woul 'd be exposed to formationygfluids and react to form

a cenent or swell able mass to obtain structura
rigidity and inperneability of the expanded foam




[0098] O her nechani snms nmay be used to conpress the

foam 268 as the tubing 266 is run into a borehole.
wao-en4exanpl e, helical bands or straps connect eRICT/US1008029566

tubi ng 266 at each end of the foam sleeve could be

used. The end connections could be arranged to break
aroala@oqﬁaﬁwo@ﬁng of @k easi ngfatd e Tivo aieiBal chAinbart 1282 iaNe P94 are formed

t he foan126 d be cqvered acuum shrunk
befvegnyd Rort qnl %ma 288 qnd th %Bﬂ?‘gbls F%’alg;’%& édppture disk 296 separates
th@ Bﬁdﬂn&ﬂ lcBarhties 9923&61@&1@&%1&’[&{ 2860 e frbRable & 3ra 98 sdprates the chemical
ansi on. The plastlc filmcan be prestretche to
Cha e 393 fiom champer204.upon f ur t her expansi on by a tubing
[oﬁmnsnp(;b&a@ieh of hﬁemgﬁr& m%ﬁibbalﬁlentr sﬁ Eﬁﬁhﬁ&l LHE if 88BN from left to

268 to expand and osing c hem cals to the anbient
right @Kmdmg d@gbamwmf efibing AL A®hetespamsign reachep thehisparator 298, the
t
spfiziot SARHEA BB, GO Lot BB R BYP RIS MhrBnd roact. In dis
ergbaglinpent,thg cheanicabsxparidipdduse diypérgelic réactigr gqnemtmg)tonmderable force to

br%?ﬁ{)t?lg g@mr*? gltgfg Eb%d%ﬁ&a ﬁ%g)ﬁétcﬁmfs%t%ﬁé h%q'?/ggné %13&%@%.\1&% tﬁqhen th%f happens,

the elettec2 82 iill ggcldﬁ @nd 1okl dutveard tdwntaemie borehdie wsll 860, AP 8 Porcing cone
6
oo BRO G B A% P i oSS Hhn SR Bhind FOIRE wan 300

fozigias amnuipe &bla®0 bet ween t he p|ston 286 and the

e n one |de nd e, expandab t ubi,ng 280
AT W ernd] ki a0 an S8 S MGl ab PRopmertof the present
in®éntioR hsiziiég 1{)/%11 gl(i)ao g;ﬁglaiggbo&]- Bmﬁmp ! ﬂatggcjiegﬁigtlﬁﬂguﬁ 29| @& ¢ illustrated the
W t 566 an
n%maﬁqrcﬁ?s e ROSHPR AP ey of a&‘?ﬁugi carfipd gran exppslablp g section 312.

ESIAIHIE hiss aidZendNitachd tithe JuRf Blfhce BEWIDBRB12 al&iih"gtal @Ru@ferential line
the sl eeve 288 and the expandabl e tubi ng 280.

atpyfk the Ebings KTheopdetsepralasesnough o evseaR &afhe @ﬁ%ﬁ%@r copdifion shown in

Fiol@ Mot R gdthett lgtg@SIOAfofn{ @@&h&ll ﬁarﬁ@r%ﬁ%eﬁ fthe4¥ing 312 and a borehole
separates the chem cal nber 292 from chanber 294.

wplboRgropnnive mﬁeﬂlabpr@hd@fthq M@teSF?p Qe fodded cagpypdt itheetbing 312 and held in
n t r

PGPSR L, 301 ey bl 00 or Al SRR o

signifigsinbexpatisions é\pan axpensigo®ne isidaverstbypaghathe fubing B2 Gkereft to right, the

stﬁh é(l)xvisntg ﬁen,ﬁrﬁfé?sﬁrlfgstﬁ@‘élﬁggg glIOﬁtE %ﬁ%ﬁ{l ﬁz&%ﬁ\gﬁﬂ ﬂwﬁ‘%e SQe o§(1t10n like an

F 8act m ca
ulpbmﬂwmeﬂcuvehymdrt@ayl dogtact@cotdhola vgéin €mator myrecsisgif d@rpidjése’% 10 may be
us&gs %Oﬁjglggg {ﬁh etﬁér%l rnﬁy%&]ﬁ{egtts X F sf# é%?en? Qr&ﬁﬁjt[ on ﬁilclli h? those shown in
Figagepthand 11t I‘I&e plaes 3 &0 ﬁSQbamsbd infpliack lof tha molnulay Iebistombmmrtgs 114, 116,

{Erbi32 Rkt B PR, Enctises 19 % o Do AR Zagcomed win

arl biest@thedie igatetih? t@airovet sehlingdlstiteen el 1hd13ﬁ@al pﬂam‘ernd @eﬁ}ﬁen the plates

ar%gtg g%rehql.l?s.lglfi t %itélin-aq?vgérg gl%tp tsgﬁary [ ere atln 3‘; (ﬁ#@ﬁ 1mpermeable to

gdd 8518 phrtichlBes nFér@Statﬁﬁlb,%nﬁ@bl@plﬁémﬂ@%eﬂlséd RStrapQr e dut fine sand
an annul ar. isolator. In Figure 29, t

oqepygg tRiall e apBHtRer HCH fsciptentiopy g’@?ﬂ fofhe gpowus to form an
aflat BSlaef. pl ates 310 carried on an expandable t ubi ng
section 312, Each plate has one end attached to_ the
00182 Mapy afctee emquﬁqﬁ@ﬂlmtea pPrgviguschiguess prigy aipplagisolator forming
mhieRA ona{h@ Ughgbr € stiﬁadeu&f' PanddIE niiRl €Fn& rn?atérﬁf By %@%’I%ﬁewhat solid
to overlap in the expanded condition shown in
elagiomeTis gaatarial o 4 Buid metesis] wiich Faweated iatorihe amulsp ﬁnap@ etween a section

oibcﬁlgﬂﬂ‘? ESil] atl;b‘?eﬁo%aﬁ%to irﬁlo%gﬁn?%gﬁﬁm I thdBlidnt s ? nina dengls are carried

ruaning 1nto th ates 310 are
agai nst the tubing 312 and held in



pl ace by a strap 314. The strap or ring 314 is made of
brittle material which breaks upon any significant
wez@ansizon. As an expansion cone is driven thrRCIIS2008029566
tubing 312 fromleft to right, the strap 314 is
br oken, releasing the plates 310 to expand back toward
ott the éxterhalgerft af exppaiable inbing] thk eveasll diaméersifltite tabing iksobierust typically

until . th cont act a, borehol r nore sets .
beBayon o wC e e s pn 8 0achofolet df Ao o opgt Samrid on the
omldreeahﬁmmmerfmﬁgsﬂ@iubjebﬁo AABSR @urih v Stllation inslbdFehals.

t hose shown i olfgures 10 and_11. The pl ates 310

IOB@%seWIHhﬁe%reaeeeto 124, 40, bt i lu ratd 28 Aapbodiment g o f@ﬁhe anmular
lséla{@r forrﬁl%g nﬁ%allla 8arﬁsaa<wrm AnéeTsceldf a8 Eandabld@utheefon. In Figure

pe made of netal and may be coated with an

3%1s ahqma*eic@orh&%f ieeandagle; trhinsipdts yeenpppded isendjican Qorbe inner surface
fbtﬂﬂh%i’,ilbuig ka %:@5 %ﬁm@ﬁ‘&l 0ELW88N Bk dRk BB Snd AN :WB& surface of tubing

orehol e wa ternativel the plates may be
339e rTive sitscebatwedn sleevrs322 lgnd the Fbine32A Béfines o corgpartmenin Wblch is carried a
1 r {
off5 RS ogi pRIRIPLS, RREPLRAER, B B s o
prn&tabtydbdsyhamrmne tubmg entiby sndmaytiue bariys: donsidamabloquantity of material 324.

OF%gﬁ%gﬁelqrégg I%SGO ?1%'}% %ﬁ%t%a&g%e%ma‘ﬂ?ustﬁ#gg{ecﬂg%%ﬁtn%& one end of the

inperesidevi 327, | Ther @sts a6 sl;puhkbuﬂMme;kﬂt dlteoendfappositaghe end of sleeve 322

% rﬂg?%ﬁ? §|°°‘Et§‘i}o 2 éx(li)%rl]:l:‘s?ce 011? )lgtpdﬁ% i g&a%l&gn?éllﬂgs a check valve

- whigh elloval matériah tof flavw ﬂormﬂteahsii@d ofwitieg1320st0 ﬂ’rej oatsidebut ptements flow from

thtB gﬁ@ﬁg F(g lﬂ'\%ﬁ? g[?ldb er}:#\g ﬁrq%{ﬁ ﬁ%q%g% Icafcl)]gﬁ ;g(l)‘g eléib[er 61%‘[11”36 atshular flow of
metisl 304 sfE it paBseSihtoabls tha herts326/ A@ﬂular%astéﬁeﬁ@ﬁﬂés@?g 2033 be placed on

PCT/ US2003/ 029566 th f
the BT YIEBr O RSO 0tp et cefbfeﬁt 7 pf *3? smaietiah 241 %t“ﬁ’@a'?‘i‘ib’r Ayexpandable

blhd®REB30 1S be tatiihe@td the ob@r EtﬁﬂU& £l expandable QUbihd) 820 t6hioRfine material
to be run into a borehole. In addition, any naterial

whish paseas teyughtie Psts33¢-d Ehecerpandatle Blndder a30 mpyf bforped of an expandable

m%&lpdlé%% oft PasHRERY Slefid ot MebrivaRAiBh bt &b 1 N @ borehol e.
31 Wth reference to Figure 30, there is

[ W‘ﬂlst Freensention, therbrbidiment of Rigwei Wnwillke insilled 4p an open borehole at a
k0053 R8T G S0, 1§ AL e bR e e
tubing SAG fiomalef de righin VBR0 tf expaypionciebé ecachebithegnien siegvs 322, the sleeve

SRR AU 08 a0 MBI ML RGRe Rab B8P e
flews threngtl theopdzrl:se32i6rm ghe eujerf sucfaceodl explmidable 1@ 32AtheAlternatively, the
sle&ggi {% H%Y)\'eg 1&% Vﬁs%vt at ﬁl%zen&lsp oq" sfe gZ‘i% 1&]egci B%Qredtgtfnl a%§' fr@m the inner

s Carriced
surﬁoé @ﬁtolbmg 82bynthe e@tassioraton82As tlﬁhc@ne moess, 8 Icaecwlpﬁem the sleeve and

<t B R BT T SRR B SR B B oo

fofsed dbwh Yole f\mﬂl’(&lﬁeeafxpaismﬁ 2001, If %&m@i‘ sledie 83P3rus&l, $i2 atarial 324 may be

oG R (s OF RS Figiobs H & B o) o oL nflte the

slBRe BOG id foN & @eailﬂmth e tordole mANS it Pectd183088 dsedf it ﬁhﬁc&Mﬁad to provide a
322 which wi|l be first caontacted gy an ex&g
pregsyre relisg mechpsismdike papnggment; 1y ¢ phogadn Higureddy 1/ B¢ f»}aeve 330 is not used,

il affiaPA 4 QM V¥RhE lidud oﬂlglgfdl’sﬁlﬁd foi-0Mutving sblidely @8hB% sufficient viscosity

tubing 320 to the outsi but prevents flow from the
that it sl estayohore plaeedh g reaF‘F"ed‘@;%‘F‘F"éﬂ suahs; 45ifsbage seraeng g cross linked
&%cﬂﬂﬁl‘ﬁﬂg Bl gt Guithl ﬂefen&é"t% FRGHY 1@ anfl 1 9Wb Qe WlH@lt 8%y 8 inRéd through
ter it passes through the rts 326. Annul ar

el astoneric rings 328 nmay be placed on the outer

surface of tubing 320 to Iimt the flow of the

material 324. Alternatively, an expandable bl adder

330 may be attached to the outer surface of expandable
tubing 320 to confine materi al




whi ch passes through the ports 326. The expandabl e
bl adder 330 nay be forned of an expandable netal
w@bk@ewzT20r el astoneric sl eeve or a conbi nati onP@Ff/U$1963/029566
two. [001041 In operation, the enbodi nent of Figure 30
will be installed in an open borehole at a |ocation
theipbit B26 eedmtaatbaasholel fuidsi aad f@toan anAnlaeixglats i Wthecinge 328 are used to

oo bGP R e MaERACH B PUBRE PHARE A F Hifghed to limit th

nﬁhﬁﬁﬂﬁn&%?ﬁoﬁﬁﬁhﬁhaﬂﬁﬁmmﬁaa i s expanded against the

I nner wa of tubjng 320 a i.ng pressure t

[0950RY i F et of heebesiescr P%fﬁgir?%@% §éfrlf colihie el T i laced n te

arMlug fro $thd AF RoRfor DY RBRIANLEs bribé BEle 32 Chanbl HRIPBALS WAL exposed to
the sleeve 322 may be designed so that the ends of

avgjlehle Huidoin thy w@banawsa r Thigoropig fateaiaks yWhich gre mere Vispie pvhen stationary

thit! Whét Geifl pilrhiidl Hhy 358 pdedkideRivatRRd S WaBokOMfond tafelifls are available
cone noves, It can conpress the sleeve and squeeze _

with ghes dlesiteblp pEpartichr Seryh ateureddrt epnREBWitlr iater end become pssentially
AN I

s i AEREE el U ol 50 s WO ERGI Qe At ol may be

injelated it direi awhul82Withe utseof thnsleavy 320 arfd Witlyoi withayhthe usy of rings 328.

Sv.llc'h%luéugabH \Ifi? oﬁ? %}111(%1’1& ?%ge\ggﬁgﬂslgu fﬂ%ﬁfl ch %8; 1’8@% gjl%g @gﬁ)coftfvﬁ&:cagd will fill

mipos fhatres wal porositfy sethe dislend@3toithe bmdnb;le w:lll which nef enuse deakage past

t% rtg;hea 8%9’][21%155 gll:hes Son of. cHralgfe 5’ 1ccéne néaﬁer a? may 2 aféo Progl\cllg a%vgatages in the

emBodnﬂéntuﬁmﬂnatedHIhEglﬂmi Hr, llall?, 33&3.’%\[}4 ﬂhﬂ*“lgri@s 12i agd 1 8 esabodiments, such
/solid m ffi.cient

o grlbtCpghaed  3pos tgatons i g st 4R P angChey oess fuid

véteddeito aie&nﬁnﬁmwﬂ&uﬁ@hdfdnﬁaaoma@abr or cross |inked

(@ouﬁacr | am _de taught with reference to Fi

boVeath il ?{Fflcﬁfd}})wbg) |F}ﬁlléect3 dalfqii}fe&?é‘}]? gur %mh a lows maximum
didRAOY 2K Bxbaifable UShisl0a/ (2 RIBGIEBE RQeitiod 2P eiﬁan&dbﬂ:ttalﬁhg 336 has a

borehol e fluids and form an annul ar i sol ator. th

e
reflpqed diagter srotion 33y Wighin the peduetd qieasteriseationg3oare ﬁ@a@% Pays 340 each
pﬁﬁ?a%[y’ ﬂélﬁdmé 5 Iclie%k pdflﬁéc Aot b foReidn HE8e 82 %ub@fg 336 to the outside.

designed t maxi mum pressure of such

On strs suriee f eing 06 TOBP TPl ispetoTectlive 34boperied an inflaabl
blgﬁté§ @g@ %Qal o&hﬁ“@ﬁf % e i ?in? 886." eﬁﬂ(ﬁ 1 Bt it ﬁ@fefabf&' elastomeric
placed in

the annulus to m an | SO at or very
mgfegdo Enagrblasderadi2ds cariehen the rpduspbdipietsr wn‘erm -‘ie%Sp 6% veinflated outer
dihfReteiY ﬂP lgﬁz\%?eth&n b gﬁ‘tell d}anthE& o‘fvﬁJb ngWE@ UhY §)goaﬁﬁbﬁ(<9)§15 %L§44 is shown
materi a ICh are nore vi SCOuUs en stationary an
exphmimg)mbmg IBonfpend lefaio Bghs.o Qo thei edpanaidu dorl 5gé snandiet Béusre carried
al %Qagllse 3&%2%5 ﬁr§du%g § ﬂﬁ\égigh&@élgxﬁ \Adn% Hmérré Hﬁ%‘g%‘? ﬁle r&@ce% diameter
sdo‘emm&'% of fieawitingad 36y Themhndiel 3W mhluﬂesrpoi‘teMSrfe:ﬁmrtemna ﬂuui passageway

gure condens ring silicon
iy G SO ol B PG ERE R OS i N B QU TRl i Bl 31, he
seals€3a8 dordd 0 fmfactighit tsehl @fith \thet ii’lmttsufﬂmb dfgedvoéd dinnetsr @RBiBg section 338.
uch a, curabl e v S, Si one nater.i i.ll confor .
WG AR PO Tk BB e IR o1 v SEpgh e side ports
349 @Cinbided 380 endHE @Lﬂilﬁgypo‘it@BEO b inflan aR ribbePbladdRr B4, eROE@ansion of
wal || which may gause kage past__ ot her types

I
the &hing; 3P & coRiifug %r@d%gg digmeipy 2ong 339 18 grRandpd o8P 3#1 Figgpeter and the

né¥ Hflaiel BMAAE 380N FH ARSI f'l d3aih i €he RHENEK WERRAS form an annular isolator.
illustrated in Figures 11, 12, 13 and 35. In

lOﬁi‘ydlr eln a%maﬁavergore%bﬁflﬂ’éfﬁt3é eﬂ@a@wentathﬁﬁ%r@flﬁla&le bladder 342 may be
reraQéﬂ' WigtSorR o9 RRFE IRA BlhdictherlcYngd. "dr Bkdniile fdSor ?Ao@@yﬁ:ﬁe i shown in
and 158 and any excess fluid,wvented into the annul us
will cure and forma solid isolator. [00106] Wth
reference now to Figure 31, another enbodi nent which
al I ows maxi mum




di ameter of the expandable tubing as run is

illustrated. A section of expandable tubing 336 has a
wo edyozTtodi anet er section 338. Wthin the redup€dus2003/029566

di aneter section 338 are several ports 340 each

preferably including a check valve allowing fluid to

nghnwsz fayphe mositetbinttheretdasbdIty B8 behadit bfilargetitusixphnded Uhing diameter is

r. surface, of, the he reduced, . . .

o0 Pl s Bpeiin Sbne e 247 B o et PERER iR pipiect o i
p&ﬁi’alﬂ}eahc&ﬁ#e dtito ﬂ&@hmﬂlli%etv@eh the ringdbefigte 34Fter Blpasiitarof Bbzhg 336.

' rab asto r terjal. Since hl ad
dg3ot; f"@ * C%m gy f??gﬁﬁ?éﬁlﬂ stz amembadie %Pt@ses)fesent invention

which pttﬁ*id&g fabed eﬂpﬂhﬁbn ofthh @kRInedbld t8bin®memBe !t forh A Bm{uba@ isolator. In
outer dianmeter_ of tubing 336. An expansion cone to

Figuie 12 28 gangfdableciybing ﬁﬁ@ ishRTmip pla Villmalhorahole 3§, ah% expandable

tfkhet 158 AHRANEIBRIhRAL sBAA IO B orﬁé’r@uﬁ‘é& Cﬁrﬁléc%cbf the sleeve 360,
external seals 348 sized to produce a fluid tight seal

seierehelpsiemerieiies Sigh paghewain Figare rzéﬂfl}’c@dls@ﬁ desited. A pressure expansion
toof §(f2u13 @h&%’?h&ﬁngtﬂ%@n %uﬂtlh AYm3RS surfaD€ %o@?tl{bgrtg khe338tion of the sleeve 360.

I nc es ports 345 omits I nner passageway to
The obdtZeinckudesfsade 364/Which fivm aflyid tightoseal widh thg 4aper walk hEgibing 356.

T%n% %&pg&%ﬂl{légs ;élﬁlg h@lttse_%6 lgcaﬁ:d%gﬁ:eel?’ geals%%@ It st?&{arﬁblg ?&ludes a pressure

eal wth € | nher sur
raliefivaded3adi afistr dhre dxpivisiog tond 362 trpoBidiBned aglsbowit, Hﬂatd is pumped from the

Lg'%gg ﬁl{l zt\il\lg Potoﬁ§6§uar’é IF]quﬁ dent gl% glre\% te Al Ialqd vgre%%aﬁ ahr gﬁlbugg%% ‘When the
elastomeérivesl¢avd i3 6@ ccpmarctssthe’mﬁehodne wmlﬂ Bsﬁ en fnomagelibpesssund avilbibe noted and

342, As i f the tubing 336 tinued. 1he..
Fanint i e TR gies3gv BR B BewS ne Py it the ibing 356
Thé @862 maybe mbeed diahtougH tha thebingdd sedd @fheﬁl%Zaﬁoﬁs {vaagre egkernal sleeves

alnst t he bor hole wall to
LGP A0 AL L 209 PR St i Camasb Vi O et Raval i tg form other
al&lﬂae[gbndjment t he expandabl e bl adder 342 may be
re | aced wth one or nore solid el astorrerlc rings. For
Qﬁﬂm dhe Gxpagsiongysiematowmin FighigS24payie 1sad sigheppstore or after normal

eﬁﬁgﬁéﬁgfzﬂ@éblﬁg 30320 B3eB8BRE Pefofd BHhA cRpaiBivn, MR 1081482 8fly carry an
in the recess 338. The benefit of |arger unexpanded.

adipgiabiy cEnaasien eonei o mak Rickwipda tpng e %@ regtigfarfrthe tbing string for
e}ﬂﬁﬁél?;n 240 6913’36@35 @ltﬁdﬂ\ﬂ?ﬁ&g i tu ¥Ry 3Re ¢ ﬁ&'ﬁ)l‘ﬁ‘l&i APk ﬁ&ﬁnaﬁexpansmn

preferably reactive, into the annulus between

of the tqugg%§6ﬁb¢ gels 364 may b@mﬂébabla ﬁ@ilsmlulomngtlwﬂﬁung o386 zones which need
o BBk Puk SPGB B bl E

t he pr esent invention
(010N Pridvietteoncd torFiguesi33 erg 3th 9isptenn for amerexprasida bf expandable tubing

oS ABA ig) 9 % B o B s

canirgr altisengsdslecvh é72eoma;ruuwb lslarfacd: is liiilusgat% @n order ﬁoespad the annular

Iasto ic_sle O.on its
ba reea S| ee{)la,ll’ PS Sea\l;ee POS tlon? 2 tgl?rlel’lrS} 8 0?81%11’1% 390 %P' eac% s1de Of the

bahex\mzl ffofeegjare €heR apgrigd ﬂﬂvmgﬂﬂ slips toeails e anétha_remﬂ$)labﬁg the portion

of WBRG ol e s fes e PR SRR of . i somptyiion reduces the
in&26hl predsnes reqQuidted &ﬁe&phﬂd&hﬁiﬁ@ﬁosaﬁ& hl$ov&614to \eipaadd tof zﬂlﬁxrgbrailameter without

flud ht seal el pf tubin

TUpfiEing oﬁl @eszuﬁeﬁ*e‘ihw&@%mé aé7%ﬁ¥2 %’BrafSB‘UQteéBa é‘m%wn which is in
afifladompaddion lchuskd 8 @HeadipY 37MC | AKIL Sesalt PF TS IR 1oard@{g ﬁfd the internal
val ve 367. After the expansion tool 362 is posjitio

ed
PigEsuie Sigrfubing williexpantypsiherm iR Siaurends ) theubber slegver Hé contacts the
béroRle wOZ3 AL T i ChRBbin H{c%ﬁ@lﬂf %rés@r@%ﬂ@l{‘ﬁildﬁﬁgs that an annular isolator

overexpand the tubing 356. \Wen t el astomeric
sl eeve 360 contacts the borehol e mall 358 an increase
in pressure will be noted and expansion can be

stopped. The relief valve |limts the pressure to avoid
rupturing the tubing 356. The tool 362 may be noved
on through the tubing 356 to other |ocations where
external sl eeves



such as 360 are carried and expand theminto contact
with the borehole wall 358 to formother annul ar
w0 s@kmens. [ 00109] The expansi on syst em shownP@TUS2003/029566
Figure 32 may be used either before or after nornmm
expansi on of the tubing 356. If it is perforned before
has deeredorrredd at® istis, 374 eyt be&élé’asmiyndaﬁdi\reﬂ t@wther locations for expansion

toafdién B%L? bl & gx?f(lgcﬁ%ggs 0 o,n ﬁ‘nlre is”%ﬁ@q toobéflg\gﬁ él”? ]81%%&2&5% be used in

cdnf@ktiodOwith SheVlibé Gﬁoﬁbﬁrhnfmgffést b atdibd 69 thabthe ele)answn pressure may be
performed after normal  expansion . of the tubjng

356,
ispliied sy snylan bagigr afse of TSt o penduit Ay may 'l’f‘cms‘r‘i‘@ned throtigh the rubber

slée‘if@l?ﬁﬁ | 10iNpr8TidinD §o%eF) @8ntYdl) wﬂuﬁlﬁﬁdauo@,vsegnaﬁxaan@l A8 from down hole
after the nor mal" expansi on process is_perfornmed.

equirpentys digorssed abpey Wit slarenceiogondudt 433n Bigwred4, a syst em
[obﬁdu OVRFiG¥RARS 1§ @lgqfe ﬁxﬁ@x%(i@ﬁh&rakﬁ% REboHMLMY the present invention
roformng techniques is illustrated. In Figure 33,
Whlch eliavisdfmetion ebaeraiimgtantilagse aftergxpyisiog oh axpandable tubing. In
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nxdnﬁumﬂémeF@wsmeeve 372 for providlng power, contro
nkgc t n C
[Og)g{l:gr; rr;,‘nn mzl%rg é)g ié‘ghxg g&gvvan&?st rﬁ%‘a} aflsr 2 19 epl%mdolgg Ito fgrm the desired
arhlar isokatogu Cherfﬁcal [s@f@étﬂsl(}f dibdich woelt de dinse Wlhah feogld be irB&eted as a water

i e e en ARG ST FR0 R e dPu HED g sytems include

sodiimn kifi€atd §}@{eﬁis @tichedst thdse elxmiﬁﬁhé)ﬁngﬁrd EXpPailAEI® $eiéed Provided by

re 3 ther lS illustrate ection of
allbuiraatien STIHG. SOt BEFEP SRR Pe FICIeb Pl 5. Patent 5865845
(VABELEB QbrEbyBRcorpokited byRifdighcd &8 all plFpb&S) Gwikdiby Mafliburton and those used
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portion of the borehole 382. It is desirable that the
rings 384 and 386 be designed to Iimt the pressure of
injected nmaterial s.




Expanded tubi ng 380 includes one or nore ports 388
whi ch may preferably include check valves. A fluid

WO pjogo2izon string 390 which may be simlar to PEEUS2003/029566
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9. A section of expandable




tubing 400 is shown being expanded fromleft to right
by an expansion tool 402. A foldable elastoneric
wG@b@ewz72d04, whi ch may be identical to sl eeve BOI/U§2003/029566
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reaches an edge 520 of the inner sleeve 510, it wll
whe@in2201 push the sl eeve 510 to the right. ThECHUS®E029566

510, through pins 514, pushes the outer ring 508 to
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Thercendoih 6@ otay Vet lhserth@ thyougbhtbd gasket! 358 wakhel gaslest tfdrams at fved tight seal
I il '
bl o8l F R Fina R Bt o b o ide bl 8 goouts snd e
cémlwmﬂ&nﬂbew;alen sieeve\ibd arhl the mbmg swes8 5621 i ef val ve
d fluid t t 548. [0012
RG2St Fibp Bl o PPl B Bl s s s in te
aimjus hehege bnvanmilfir 86lator i9Tpositionsd paminglatablet dl@ns 56hii€ barried on an

ex t. different pressures. a or not . .
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Figure 15, 16 enbodi nent may be provided wth a

pressure relief valve to progﬁpt the system from
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w@ewloz20i sol ator form ng sleeve, ring, etc., PEEUS2003/029566
tubing or an expansion tool. [00124] In Figures 2, 10,
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conduifs 390r es 42, 43 and 44 there are illustrated nore
i | 90f; ' t Snie! axdi i t.Ss
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wathout ibdngbspaiin. Thédestad) thide thandsGB 8 atgy HehBedloae werididd the corrugated

and w | r ot .the condul.ts 566 00126] As
sipe whtndhe BBt S8 is oRmereldi Pl ooy varry
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control and power a plurality of down hole contro
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a glass beads. In many of the above descri bed
enbodi nents an annular isolator is forned of a
W@ 2@a02R0Dr sem solid material either direct| yPCTUS2003/029566
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inflate a metallic and/ or el astoneric sl eeve. These
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by
ofigrrrehodingssiss suciras SozehewaEntisgs }%@mualé 1¢dlefi delizgrs system includes a
|
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oG CFORBHE 15 9141 £ e SRS o iR gptosd0 e gures. 1f desied
p&if dfGuél inG@TduSakdIAoiBRS be hRShk3d Llokdly toSpro¥ide@psles irkR&keor storage
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single recess or conpartnent. In these enbodi nents, a

two part chem cal system can be used by encapsul ating
we@p@4pz201 of the chemi cal system or a catal yseCT/U82003/029566

bags, tubes, m crospheres, mcrocapsules, etc.

carried in the other part of the chem cal system By

| .
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it isruninor installed in the borehole. It is

preferred that the conpartme®t be entirely, or at

| east in part, located within the outer dianeter of

the tubing as it is




run in the borehole. This allows a sufficient volume
of material to inflate a sleeve or bladder, or to
wo etoaozro0nnnul ar i solator in the annul us, to bRCT/HS200H029566
down hol e, but does not require, or mnimzes,
reduction in the tubing dianeter to provide an overal

e, ARt . inst '
QUSSR SO BELR HLTD Hi rve e
desgribrsswithps Begdnbt o g mrppereoreholes,isingilaa bdvautagess may fha bbtajpedby using the

' ' an r e .l he nul i.ze as,huch .as .
R0 B Sl RS 0 UG RS s nd cosing i
caneth baiehalex Manyodfuickesatnh enetiods afd approectpanay also bomwed ty/avantage with

of, device for. .expansi on pf. the tubing. ver, .one of
PR RA s g B e s el B POy ot S fsed wels.
[@d8ANt aWkite ﬂﬁl)/prbsentgﬁivﬁ@ﬁlfl lkliés gﬁélﬂ gh@frzgaf ahd/ Iﬂ&?ﬁgelfd with reference to
expansi on tools suc s flui ower.e expandabl e
PRIfeAPBaTgS 6%@12‘8#‘8‘513 qaftu%vs FPRIEEDE, hafiasions APEET et b made thereto
vaireKPRopasH the frbsldBFenfidh 28 délfidel B thelaBpeddéddtamb.y Pe
expansi on tool. For exanple, if a good annul ar
isolator is not achieved after expansion with a cone
type tool, an expandabl e bl adder may be used to
further expand the isolator to achieve sealing
contact with a borehole wall. An expandabl e bl adder
may al so be used for pressure or |leak testing an
install ed tubing string. For exanple, an expandable

bl adder may be expanded inside the tubing at the

| ocati on where an annul ar isol ator has been installed
according to one of the enbodi nents discl osed herein.
The tubing may be pressured up to block flowin the
tubing itself to allow detection of annular flow past
the installed isolator. If excessive |eakage is
detected, the bl adder pressure nay be increased to
further expand the isolator to better seal against
the borehole wall. [00135] In many of the above

descri bed enbodi nents the systemis illustrated using
an expansion tool which travels down hole as it
expands expandabl e tubi ng and depl oys an annul ar

i solator. Each of these systens may operate equally
well with an expansion tool which travels up hole
during the tubing expansi on process. In sone

enbodi nents, the |ocations of various ports and

relief valves may be changed if the direction of
travel of the expansion tool is changed. For

hori zontal boreholes, the termup hole neans in the
direction of the surface |location of a well. 36 WD
2004/ 027201 PCT/ US2003/ 029566 [00136] Simlarly,
while many of the specific preferred enbodi nents
herei n have been described with reference to use in
open borehol es, simlar advantages may be obtai ned by
using the nethods and structures described herein to
formannul ar isolators between tubing and casing in
cased borehol es. Many of the sanme net hods and
approaches may al so be used to advantage with
production tubing which is not expanded after
installation in a borehole, especially in cased wells.
[00137] While the present invention has been
illustrated and described with reference to

particul ar apparatus and nethods of use, it is
apparent that various changes can be nade thereto
within the scope of the present invention as defined
by the appended clains. 37 W372004/ 027201

PCT/ US2003/ 029566
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CLAI M5: What we claimas our invention is: 1. A system
for form ng an annul ar isol ator between expandabl e
wo edismgr2and a borehol e conprising: a section PET/US2003/029566
expandabl e tubing, a conpartnent forned in said
expandabl e tubi ng, and an annul ar isolator formng
ciaipggi al carried in said conpartment. 2. A system
according to Caim1l, further conprising: an
i nf | Whathyeeclammrab ewr iventiondgt on t he outer surface of said

exp e i_n I
1Co nl%;]sgl?} ni{oE' tkf(gnnsl% alfi‘ irll%‘nlll%t Iasg]?yc\)’r %%{rvl)%elg eg‘%]nﬁ%)le tubtmémand a borehole
acowmmprisigg:t o C ai m 2, wherein said inflatable menber

is anlnflat having a first section

i nfl at ABTHOLP egpﬂ%?bi?t“ P&ssure and a second secti on

i nfl at abd)rﬁpa’;lﬁneﬁtiﬁﬁﬁ‘cﬁﬁﬂisdﬁi@@%ﬂaﬁleu@ﬁ%airﬁr than said

first press 4. A's stemaccor in to C|a|m3

wher ei A% 28Y aBISBlePEf?HPIé‘ aienia] cagied

2di a&rsiswinaoa@uﬁg%@ﬁmel fﬂlmkc&lqﬁsingn i's lnfl at abl eto
sai d maxi mum expected dj aneter w thout damage to said

s| el w&#?dﬂ%‘?ea caraef Ry the e spdace phewif etxaa@alvl? {pbmg, and

suff ﬂ&&?‘dﬁ& ﬁbﬁ@éﬂ%&ﬁpafrt%ﬂﬂ o galﬂ@ﬂlﬁtrablélmehﬁeﬂ nflate said
sl eeve rst section to said maxi num expected

3di orsystsm acgording & Glaisk.aeheeinysapinflaabds @Prrﬂves is apripflaggble sleeve having
sai L3l L&WS liBEbR ot Qﬁfsgm%&ﬁlte'aﬁ@ a E&Bﬁﬁe@ﬁﬂnﬁnﬁﬁab‘l’e dtBistdnd pressure

pressure greater than said second pressure. 6.
sy sareqter fea srid firsgpressue) ai m 3, wherein said | an at abI e

45| e&}‘}%teﬁ)la{ci&dﬁl ‘EJCIQRn@ [hses an axially corrugated

tem according to Claim3, wherein said
i nfl at m&orél@dmeammpmmpemd@mﬂpnerl c sleeve. 8.
A syst S %fég\% ﬂ}sp gechgn %’ ﬁ{éﬂ%gle tm%{demgxiﬁﬁh‘lde}lpg&éf‘ tdﬁg‘lle%r without
sl eeve conpri ses andabl'e netal sleeve
surroundi rt@mg&ﬁsaaﬂa]sdmmlﬂi c sleeve in said second

sectlon A S stema ord in
Sorh oRis R BreRE § B AL Rt etohaf isBedl B tiEGhfiati to inflate said
Syst em ac etk figt srealoﬁltcmam BaxiftiinteRpdcteld diabdsti.ng a

ressure relief valve co Iedto sai i nf | at abl e .
S reb Ao A eh SU Gk 00t Fas Bt Soofon Ftatable at a thi

|nfﬂr@s%1&5b@at@fﬂi§iﬁ§a1d%ccﬁhd§ﬁk@fé ed pressure level. 11. A
system according tg Claim?2, wherein said inflatable
S rrerb F4B GEHLRE tn Chi Aewhiibia sl sigpvedipicpection comprises an

expandabbtughie@ @l f or m sai d conmpartnent. 12. A system
accor ding to CaimJll, wherejn: 80882.01/1391. 35200 38

7\\0 @GM?@Z%“@W@E‘Z éggllhglz%s@gi inflatable sleeve comprises an elastomeric

sleeve.

8. A system according to Claim 7, wherein said inflatable sleeve comprises an expandable
metal sleeve surrounding said elastomeric sleeve in said second section.

9. A system according to Claim 8, wherein said expandable metal sleeve is perforated.

10. A system according to Claim 2, further including a pressure relief valve coupled to said
inflatable member adapted to release material from said inflatable member at a selected
pressure level.

11. A system according to Claim 2, wherein said inflatable member together with the outer
surface of said expandable tubing form said compartment.

12. A system according to Claim 11, wherein:
80882.01/1391.35200 3 8



a portion of said expandabl e tubing has a reduced

di aneter, and said inflatable nenber extends across
w@20od/oerouced di ameter portion. 13. A system BCTUST0DIORIS66

to Caim1l, wherein: a portion of said expandabl e

tubing is corrugated axially, and said inflatable

menber , ALY EFGRRsE Sy 14 A

system ccor ﬁig%%%%% al mgiﬁg Saeg(glrcn sl{g?of i"érﬁ;al at abl e

menber sa:d)mﬂamlsie semkeangads acronesaid reducddbdianiet

(oo n said inflatable nenber
@ ‘Q%ﬁgeggacg%d%fg% almum%gr%{nA system according to

CI ai m 2 portibieofisaid espandalﬂmﬁ;blag sibeugnzdiagially,anpr i ses

aeor TRy PERE0 P xER R “Eio IR o nember

14.0nRkysteBacdording @Biemnn 2, whefeg saidieflatsblovgerfibdd ceihprites expandable metal.

dapted for drivi annu| Iato formn
L RN I GV MR S G —
16.Nt R sys@dntladobrafhgd @F Cladin 8 OMMMES 580l inFIRGDHIO ﬁleﬁa%@oﬁ@n&da efghble metal
piston, and. a spring restraining means adapted to
relaé‘g%e]é%{?faersprl ng upon expansion of said tubing.
118. A fysB¥SiBOMRME P IFINE WiRreld: 2l M 17, wherein said
restraining nmeans conprises a weld adapted to break
upon esgihindriable gembericgmpiitss ajladden. A system accor di ng

to O apfMnér inf M8 p 1&&{@&2&&% AV DA A Q’s%}é'tcﬁ%ﬁxﬁﬁg material
expanding said “expandabl e tubing and driving said

mat eri al fﬁqumas@%peﬁmaﬁhrﬁmsmd W patiiinfois#d Pladdasl e
menber , gpreé%cfs?f)ﬁﬁ ?ﬁg?{&(ﬁgﬂ&pag aim1, further

corrpr|S|n d’““orrpartrrent to the '
out er sspringgestreihing alednStad@wd}o relende said spripgwErineRpadsion ofsaid tubing.

% O A GRA c&%ﬁ% @ﬁﬁp et%ﬂldSﬁl‘arré E]Ig%aﬁjs JEﬁi&)ﬁEég%lweld adapted to

rom-sai hrou ow pat
outlseahtelpsme;qbanstdmoﬁga,ldmbnigv\her eby upon expanS| on of
ol.e.sai d nateri fl.o into an .. .
18 et B BT BB e s eyt T B SPancing sid

f oraxgaxﬁlablamuwﬁgaﬁnd Gty edid niblerial\fispssabinc@nm@ah@hninid eeid inflatable
Cl ai m 20, wherein said annul ar isolator formng
mat®BYIF- i s chemically reactive with fluids in said

2(r0r £ Bsteth acl@dinftSYlsieINf@eOschipiging0 C ai m 20, wherein
sai d annul ar_isolator form n%a‘gaterl al. is_a,  nmultipart

cheni cafflowpathdiomaid camparpsnt fter sugfage pEsaid tPbpe, jaa

drivenat Bk Hﬁgh aavidd fol e¥paR@ihs said Fbing aR) SHERBE M€ AatbriA0from said
to dam wherei n said annular isolator faormn (9

mat eri al .@n@a%ﬁnéﬂmgh sgifhflevs Path eb¢ prdsidgapiditubipg an

swel | sywhédoy ﬁpo?]YéLtp%ﬁcﬁ&CGp§a§H AbideOin{d 8bEhAS ’sal&'f}ﬁ{t&ia[‘ flows into an
sai d annul ar isolator formng material is a poly

25. A systapilaghedyesn sad tugingiaad said borghglerand formg %?Wlamjdamf

2§O %ég%%ﬁdé%%zgngQOCﬁ%n% 200440 %470 dnnular isolator forming material is

chemically reactive with fluids in said borehole.

22. A system according to Claim 20, wherein said annular isolator forming material is a
multipart chemical system which reacts after said material is driven through said flow path.

23. A system according to Claim 20, wherein said annular isolator forming material is a material
which absorbs water and swells.

24, A system according to Claim 23, wherein said annular isolator forming material is a polymer.

25. A system according to Claim 1, further comprising:

80882.01/1391.35200 39



a sleeve carried wthin said tubing and formng said

conpartnent between said sleeve and an inner surface
wo@RoogmeTtot ubi ng, and wherein said flow path coP@F/USH83/e29566

port fromthe inner surface to the outer surface of

said tubing. 26. A systemfor form ng an annul ar

i sol at y L?d i.Sd " id
Soot § ob et SHRED i il Al S 1B LR oI Rilvcen aid sleove
el astonerlaudammeﬂlswfaccafsaﬁcbtdbiogx_n@e outer surface of

sai d t\lijlg gsald\ﬁ% paﬁ'y COm a:p%:tgfr tny H{qun a@g’ %oatlhg glgter surface of
in a bore oIe an expan al r'tngs a eas

partial |y shidawbing | ow of fI uids in an annul us between

26,0 AmaleRor SREE ISR FriRer VB TG OIS aprise:

pI aci ngseaﬁoradmmﬂ,aaﬂawesmblag,gﬁd for m ng rrat erial between

said pal r of annul in m accor
C ai m B FogyEnEes %%*ﬁf"t“?%ﬁ &aﬁnblafﬁaie @meg%rq% 't sk tubing,

react i wRerbBt fhérbadd tugag 4 Rekald 8 Al drehtlRiang eﬂﬁh&ﬂe ghld rmgs at least
said pair of annul ar Eﬂ é 29. A system according t
et i

d ai m 28, AT bRER RS TSNS efiog Stid ffping and the borehole
protectiveygovering preventing chenical reactions
fromoccurring when said tubing is unexpanded and

27| |brsiagn aspidiieda Claims: fusther ¢annsisiag megpelfor iarige gy pnmyar isolator
i's O to daim 29,
mhe@é@ﬁé@gtgﬁalﬁat errl%aéﬁitlﬁg]rog%ggg%ponent s of an acid

2% a e systeanaserdingite Glaina 26 tfurther eoveprising adaadobthepyipally reagive materials
A in said material s
ar Zcxﬁn%ggggﬁﬁﬁﬁgggB%wgglngldaﬂﬁg]ﬁg%&uggﬁ%m phosphate. 32.

ZSA Sy sysem @cerding itmGlaing 2&) velierair? §id m_amltldi%ne dngagsd i & prgiectve covering

n [
g%gfrgé Ir% cthel%%:gl a%901¥¥| f[’orPn ?(%hg’l %g%glq gae? tubﬁl 1&3 g ! éBﬁltde and allowing

an cﬁanmhlaeactl&mlt(amonr Whnnrsmdglhmgleeﬁpahdedn sal d

onpart ment ans, f teri
G RCEbpar Bt (R 22 an e et s N e °3'a' h acid base
33.ceestydicheRCindiccirelgnde@f @a@t.m 32, wherein said

5§ RSB dophiok bt B S S BARGAS i Sl o and

fraﬂ@iop&tgssmu@hgeverl ng sai d reduced dianeter
ortion. 34. A system acc ﬁrdl ng t.o Caim33, wherein

alAdSﬁWmﬁC&?rd‘i“gEﬂ%lﬁ‘B} 26 TOORESBF i al is a pol yner

whi ch §¥\ﬁhﬁa§mﬁiﬂtc§%86¢$ﬂ1sﬂiﬁ§dﬁlﬂgﬂter 35. A system
accor di ng to Gl aim34, wherein said _annul ar i sol ator

f or mi ngffupahifigm spid copparagnt (o thaapage betigsen Ridtjagse m
accor dinghnh@r {d1AbMPodring WARKAI iR 52iBABGArtRdAt 133 1. 35200 40

means for driving said material from said compartment into said space between said

rings.

33. A system according to Claim 32, wherein said compartment is formed by a reduced diameter
portion of said tubing located between said rings and a frangible sleeve covering said reduced
diameter portion.

34. A system according to Claim 33, wherein said annular isolator forming material is a polymer
which swells on contact with water.

35. A system according to Claim 34, wherein said annular isolator forming material is
polyacrylamide.

36. A system according to Claim 32, wherein:
80882.01/1391.35200 40



WD 2004/ 027201 PCT/ US2003/ 029566 sai d conpartnent is
formed between a sleeve carried within said tubing and
wao b@4jozmzer  wal | of said tubing, and said fl ow@EUK2003029566
a port fromsaid inner wall to an outer wall of said
tubing. 37. A system according to Caim 26, further

conpri sj; : ' I i j :

o BBl EARAG R ok 1) LA, e e e
annul ar riwalkef s@8 tubMgsamslt em according to Cd ai m 37,

further,. [.St St LN _saj | I ng

1 DS RIPLAA M ALy b D SRR e I
3Bor & kystam dovorkling teGlaim 28 Furtier sgraprisingacotr fetinm gn inoerGladli afisaid tubing

38,, further .c isin n _expansi on.tool carried on
sai 98y Waéltogg%é .%“%H’@%e egﬁlﬁcg?ﬁofawul?rﬁﬁ' ng an annul ar
38.5 0A 3ysi¥m bbbt to Q1LY itheAcdityrisinglaew i \sirlhg ifd said tubing having a

m ni mum_ expect ed diangter. a xi mum expect ed

ch A e BRI g Bl M| 6t ubi ng

391avA Bgstein AdcbidingUd Exa 38 ChlrtBdHcBmpiag B paditd t6ol 86 6 said work
expanded outer dianmeter, and an annul ar ring of

el a¥Mreric material carried on the outer surface of

4021 Al shseh 1 foritigthn dnhil8r iSAMbI W RH nlingiid a@btehble having a minimum
di rrenm&rﬁs s%léect ed so that cgeg%& expansi on of said

t ubPReFtadrlianetis prdpmaxipEy expeciedidipmeiek FoRPHSEpect ed

di anet gf sectRfiod eﬂﬁﬂ&gbﬁrtulgihélﬂaviﬁ%d firsCRRLARTed Rk diameter and a second
borehol e and be ‘conpressed wi th a preselected m ni num
stress, awmandpbontendipameiiramdof said tubing in a

bpr eho!a aﬂﬁulzﬁnrﬂ THEL & oAl 'the aﬁér%uﬁzﬂzg k?a[ld bing, said
ring will contact sal orehol e an e conpresse vvltijLl

a pr esel ecingchavinaxidial and exislsdimensions Aelepyestt sorthatapon dipagsion of said

to Caim . rej ' ' . .
surface i ﬁtglgigg ?1 aai%&g&%ﬁqﬂavﬁ%{%ﬂdéﬁaﬁﬁa n‘gg SP%%% gﬁa%%% ol aldzf in ulat ring
out er sur fwilleoftast sgid hombdle myl t& doopeekel evithradbrésalsctad minimum stress,

first axial . dinension gt .htm%ii nlnerboséﬁcr)lf a§]=3iandmaX ected diamet
second axi‘Af "BIThERESER Gt {1 P & PoEplp QERInIRY prpected diameter,
first axisaid afhuimiiigevill bentig sgd Batlale dndda cedprdsss@ &ith d preselected
axi al dinmensi.on. 42. A system according to C aim 40,
further cOMPPYPAESY pair of said annular rings spaced
4B.Xif./?!s§'syénﬁﬁﬁd$1ﬁin@ o SRindl 4@Wﬁﬁﬁd@ﬁh enrfulth rifghdd)a iﬁ?er surface in contact with
suffjcient, di stance so that ypon expansi on of . sai )
t ukﬁa’ﬁgexp‘i‘PdﬁlﬂB Bivgamd 2Bru ﬂﬁ%ﬁﬁ?%%ﬁ@@%ﬁ@a achoghalegnd g‘%ﬁ first axial
ri Nisedbiy %0 Hdr fuffadé bivd a Wecdoh bitialCdMbmidnl 41Gts P surface, said first
other. 43. A system according to Claim40, further
corgfal dirsgsionsbeing sreatsr than sid saepnsl axgal dimegEion naced
48X RlshterR RBdokdity oS @lafhn AP AMIAADE denphisiBl ATpairdtsafNannular rings spaced
el astoneric sleeve carried on said tubing between said
pai #5iady aparhen eid pxnapdeblestibigs by petlfisionhdistagcessorthaljvgen expansion of
d! r@ﬂsﬂuﬂﬁg%g%ﬁ’m&ea&l ﬁﬁnﬁﬁ@ﬁ !eﬁﬁec{eh %hrﬁel'tb? sﬁﬁdﬂir%g may expand axially
di mension” of said annular rings. 44. A system
ac cwithgpingniagiingleaghatie®, furt her conprising a pair of

' ' i.al:Ll:y_.apart on said
48 8 B all RO BPAE B e R 00 " o o ces

r equi r egait of seidjgamdar rings spaced axially apart on said expandable tubing, and

an elastomeric sleeve carried on said tubing between said pair of annular rings, said
sleeve having a radial dimension substantially smaller than the radial dimension
of said annular rings.
44. A system according to Claim 40, further comprising a pair of said annular rings spaced

axially apart on said expandable tubing by a sufficient distance so forces required to expand
41



41 WO 2004/ 027201 PCT/ US2003/ 029566 said tubing in a
borehol e of m ni num expected di aneter do not exceed
wo b@4loz12dt s of the expansion tool or danage tPET/USIDNIIORIS66
or borehole. 45. A system according to Caim40,
further conprising: a pair of said annular rings
Spa&ﬁﬁmﬁfﬁ%% |a3'bo?efﬂ§fe ofqﬂmﬁﬁing nﬁ)&@t@@ daRleRr H kHo{] gxceélf]ﬁjlc gmuts of the
band of chem cally reactive terials carried on sa
t ub¢xpansivatiend endaszigel the ibingofr borghglell ar ri ngs, said
t r overing preventing
4?%6%1éﬁ#§m$§§%%%gﬁ%ﬂ?ﬁoﬁ#@%ﬁ%&#¥ﬁg@mhen said tubing is
unexpangeidosaml aahllllaxvmngg s;zahf&imxtaﬁy apa:rtemcsand@mnﬁablmbmg and
W;e(nj Z%LR% %OP e%%l%aily i cﬁg?feng eﬂﬁs c%mﬁ %{Sitsgl CCO &{X/le said pair of
annul ar  r i angslasyias edidanitalalsyenedsed in aqmotsaivei c@r)eﬁﬂgﬂpia\&hmg chemical
tubing, ac artment carried said tu
annul o7 i SETPBY e PG kel S g oagsppRied i owing chemical
conpar t mengactidfivto dcdur MMeP@idwbifi®Rlegitinded; OMpar t nent to
t he space between % g pair of rjngs, whereby upon
C ﬁd

Bx pAsEiEhacsprdingityy udher ePUREBIE al flows into the

space abgt¥eal ahaklsk B3k Epabdd Hiallp Spadivil shideRFanadblAGRHSE AT
|solato? 47. A's sgg%1gzcordlng§go Clalnggh mhere%n

sai d tGEPWEFWWﬂﬂQﬂﬂ&gwyhﬁﬁﬁﬁmgﬁ of reduced di aneter

rel ati Y@atnlad RbMtof ForfingWeHRPRARE it ®hnShndbd, Sai d
annular ring is carrleg on said section of reduced

di anet @flowzath finyspit comprigmert & the Frgobetesengrid pair efoings.or
bet ween t u\pﬁeﬁl&yaﬁ%n rrx@gﬁs?d?lo*f sd1@ 'Hﬂ{lﬁgs 'sﬁg mat@n{l qﬁtv}solﬂto the space
of tubing, an élastoneric sleeve cartied on the outer
surface ofbetwded saidbiinef rmgamdl fgln@etv@nmllw@atca first
4. ad @%{s H]?l!ing o th%ﬂ 46r sa‘;fd(%lﬁfng %chId%g g e%tloﬂ" edbiced diameter
secon Ial” & mension’ to ex er na
f orelhgye @aaid first ugexpaadd aillamsbteuremmmmelangngrsemd ot bedhsection of
sai radi al di nension, restraining neans for
app%§$%§&%%géxternal force to said sleeve, and whereby
48.ai Al system fogfomminglae annuddr ddolagd between thising il acbordhble cemprbing:
sl eeve haVIng ﬁAreduced radi al di nension. 49. A
syst em®2E¢EPEF Y™y O ai m 48, wherein: said tubing is
expandaiplestorlii®) geeve 2inlied be iéoukdsurficé bf Sid wbibg,aRd skeve having a

second end, an aid restr ri ses
first rin gﬁrétcf pletmension yyhgn g’ %‘{}"gt E’fceé’r?ﬂ éﬁ?f"{’%m%al dimension
sai d t ubi nghenatifed tSQEaN forbed BaliGiitrafHal ldin&diofl bSBE BB&ter than said

end of said sleeye and releasably coupled to said
t ubi ng, arsgeond radial dimension,

1N

restraining means for applying an external force to said sleeve, and

whereby said tubing may be installed in a borehole with said sleeve having a reduced
radial dimension.

49. A system according to Claim 48, wherein:

said tubing is expandable tubing,

said sleeve has a first end and a second end, and

said restraining means comprises;
a first ring coupled to said sleeve first end and to said tubing, and
a second ring coupled to said second end of said sleeve and releasably coupled to

said tubing, and

42



42 WD 2004/ 027201 PCT/ US2003/ 029566 said first and
second rings spaced apart to apply an axial stretching

w0 200821201 sai d sl eeve to reduce its radi al di NeCEUS2V03/G9566
sai d second radial dinmension. 50. A system according
to Caim49, wherein said first ring is frictionally

coupl ed t osaﬁiaﬁllgt AdAREREd rind sggbeé éa{r{ ﬁ)talp R Qhf éu%{cﬁiﬁ% force to said
selected to relieve aX|gP npression forces in sa
sl eeve above aleevp tewdicedts sdial dignghsiosip .salAswgd wdinl dimension.
cC | . . . .

S 0 stthcbhol 4 Clal? o, VBEERY BidS R tnR SRR ot oo g id abing
coefifh acfrrendsn meffhvmexﬂbldcted tetelien axmk cahpressiop f@ss iiosnid sleeve above a
force Pald sl eeve above a preselected | evel. 52.
A §§§?8ﬂ9%833rdlng to Claim49, further conprising: a

5T. eoﬁeswdnn a&db&hﬁg.lfoe(tlaﬁu nd,agereid sBdisetohdl Bibg g5 fr&ﬁmdlly coupled to said

tr 3%&‘?1’3% %ﬂﬁ gﬁénocog cPe %ei/ectgd g;g{a[}?v&?x Qérlgé)rgssgg é%tﬁea mn said sleeve

r'i nPoRNGREGERcis@iete]ll €CESS, mhereby upon expansi on of
sai d tubing said second ring is released from

%ngé@@ﬁ%ﬁﬂmmWFﬁﬁo§§WB4%é@@§§“”@§FHgaX|aI stretching

force iaSede8iMMUBS oRBCkusRiethbr$hi@ @Meing, Ssaftl 1638 Bdapted to be removed upon
contract to said first radial dinension. 53. A system

accor di ng ®pAneloaichsairBbipger ei n sai d el astoneric sl eeve

is a cyhjeRder having an inner dianmeter about equal to

the outer diameter of said tubing when free of

ext er ngt legsbp persion of5yid swoggfgnmnga&e@ém@mqgssx o d aim 48,

wher e Iﬁé%%%' ¢ BiaSeddnt Sthe A1 RES BOA) t
cyllnd??%aFQeﬁ£ rtloﬁgs aV|n§San aner |an§ ter engagemen
about equatitht sid m@sm saie pxialisretehing foude is teintbved aridisaig sleeiee is allowed
has a | ar Q0 en said end

portions AP 1%%?@%5%4ﬁBﬂ%@?ﬁﬂPQ%F%fCGS 55. A system
53 cAosylitang ad:(mrcﬁﬁgiorﬁlﬁm 43, wvltet‘aea’r said ﬂiastomemvgslﬁvcdﬁ 4 cylinder having an

Sy PR aREEt tiohtor TS oA ST g LR en B8 of el foes.
54l Q@\Sﬁst&iﬁt&cédrdlﬁg taCthimedd) I’vﬂlereﬁy haum @Hastoﬁﬂen@ l]ée\{eoliatsiﬁiﬁtSand second
havi n

o bRl sl 5o ety hnc ek Shoe i B B pRe digmeter of sid

CortisigR hietih3Qf tatgen damkiee p&u&ﬁb&w&’mdsaﬂbéﬂdl gondivtien ffie€ ef external
of _external forces. 57. A systemaccording to Caim

48, %018 t her conprising rel ease neans for rel easing

5s8ai A sysRE hbfiinpd toTERRS , SAMIBEIRP Yompising lh aGolil0§RInE Gmbedded in said
sl eeve may be expanded to a greater radial I mensi on

af t%astodTigslesysi ng is installed in a borehole. 58. A

5§ySA %93&9 rac&%ﬁg RS CMImAIY) Wiidfeidl $d Rla9fomfd WRER fad tﬁrgtgand second
and a borehol e conprising: a_ section of tubing,

el aylinglrsel d godispe Wa}grqnelaneé diammeter 3beué eauhiq th%Puféraqhaneter of said

t UR;818k and has a circumferentially corrugated portion between said end portions when free of

external forces.

57. A system according to Claim 48, further comprising release means for releasing said
restraining means, whereby said elastomeric sleeve may be expanded to a greater radial
dimension after said tubing is installed in a borehole.

58. A system for forming an annular isolator between tubing and a borehole comprising:

a section of tubing,

an elastomeric sleeve carried on the outer wall of said tubing,
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43 WO 2004/ 027201 PCT/ US2003/ 029566 said sl eeve
having a generally cylindrical shape when free of
we@xaoene®bl f orces and, in response to axi al conpCEES10031029566

folding along circunferential lines to take a
circunferentially corrugated shape, and neans for

conpre .
yor e Saane AR CRERY Enuient Pue NREFREL B il forces and, in
plurali ty rgﬁponsentgsa:mﬂ qoeme@se@ tfhldmgnzd@g cirqumderéndial lines to take a

sl eeve, [ B8 | ong sai d sl eeve
and defi n| ng I%‘OF@E&@% ?’LséaYeggﬂ ‘ég%(gt emfor formng an
annul armaasmﬂoad:mprd{semg\mmldmbam@l}and barehale.ehol e
conprising: a section of expandabl e tubing, an

el astonmeric sleeve carried on the outer wall of said

59.ulA BgtentRcordi @@ CRin 88, Iﬁikgleﬁccgﬁfrﬁi‘nglal plurality bfwigs ©fteduced thickness

shape ving a first axial nens n an
T ndh g SrvenieRatren o epdied SR e s et blfpoins,
60.e SRR foPforninglan aSRAMPIs6am: N&wédhftﬂﬁng hA\ibofhéle SQBMR1thg:
axi al di nensign shorter than said first axial

di mensi?SreieAQt expardabls % al  di nensi on greater than

sai d fiah slastbReiicdlectt ERMRI BMhe oudhd kallBARH {LiBing,aPP! Yi Ng

axi al conpressive force to said sleeve in a _borehole.

61. A sydleaveakamed sgerely eyliafrqebshapghwring ,fishpgal dimension and a
sl eeve hassg falifaf hinRAGoR RleR 536 RN icRRP ’forééé rdofin response to axial
conprising: a first ring coupled to said sleeve first

end and cowpipessiveofors; pvingsi seeondzaxind digpeasion phyrtetolipn aadd first axial
to said sl

tubi ng, an ¥5a| ggg%ﬁ ?@%gmgﬁg%ggh&m&g%ﬁgggg%?JfﬁhquHSMI
al ong sai canlubi ng and apply conpressive force to said

sl eeve f a

cone. t Jsanl SERANEE ) SRR PR SR ol Bl bl

60 aA sys&in acedrding itanClan 60, fwhesin saldmg:evedmﬁ p ificst exgireatl b yecond end, further
coupl ed .t o said tubing, wth a friction coefficient
sel@ﬁ?ya ?0 relieve axial conpression forces in said

s| eeve adhgviag aoupiedes slikddeeelfitstatdland 68ipled te3ait tebing,

according tq Cl aim®6 ein sald Se

T ot B g GO P MO RN 50 S PRy pRlEd t,peid tbine,
coefficienmdselected to relieve aX|aI conpreSS|on

forces salg eve pr es %@ % veL

A syst é e8! drs e tef erﬁ"@ Y 21008 SRR At 1 Ynfg’mé’FPSSW" force
internal sbefyelesd i 3ponse & éﬁp@ﬁkldﬁ $faid tulsidd By A UdeNPpe expansion
and coupled to said second ring, said internal sleeve

shaped to @Hgage and nove wth a cone type expansi on
63.004 iR RPortiE WIORIS 81, Whbishi A MRGinkGs MeNEhaBREdhpled to said tubing,

second ring axially on said tubing. 44
with a friction coefficient selected to relieve axial compression forces in said sleeve above a

preselected level.

63. A system according to Claim 61, wherein said second ring is frictionally coupled to said
tubing, with a friction coefficient selected to relieve axial compression forces in said sleeve
above a preselected level.

64. A system according to Claim 61, further comprising an internal sleeve slidably carried within
said tubing and coupled to said second ring, said internal sleeve shaped to engage and move
with a cone type expansion tool moving through said tubing and to move said second ring

axially on said tubing.
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WD 2004/ 027201 PCT/ US2003/ 029566 65. A system
according to C aim60, wherein said sleeve is adapted
wo eooftottoupon itself in response to axi al conpCEES1I008029566
force. 66. A systemaccording to Caim®65, wherein
said sleeve includes a plurality of circular regions
657 K QYUGH Dbt U6 TFaifdCsd, WHakkid i@ slebRER: adfifted £ FAS LB itself i
accor #ng o %ﬁgl(r?n%g% V\ﬁgefe%ﬁ: s'}aisg tu%ian ec’:orrpﬁseg feett
t worespousei to agalcompiessivefgrea t hr eaded connection, said
| a ' . i ' ' X . :
oL RSB LR 2B sREUURR AR by of v s
c onofeatucatthekneaxdefihing oliptimssi ve force is applied to

ai d el estoneri eeye. .68. A system according to
6?:1 iﬂsﬁachrﬁl‘ﬁi?aaﬁ%g@a‘fhﬁr&n'a work string adapted to
r ot at alzhi t6HGE@MpERS td sestidrd conlediatthesied covnestdhy
upon rotation of siai d. wor k }s)t ring,..axial .conpressive
force nsa@e tomeHi¢ slesye {5 Garmied Pefwesnzald SR SOt eeve. 69.

A syst aedsh¢Upthh Raking ubl Fithe fifladédlédniedtion QATRKIaB tdifresive force is
cylinder divided into first_and second chanbers by a

seal adapt #8ligdfo s RsRIPFIT slee¥pansi on of said tubi ng,

68 A GakenPchrd®is 16 PRINPEY, urlhéPREM@h:C chem cal systemin
said first chanber, a second part of two part

hyper g8 MioEk sirirgadapied teyalptably Preagaons of b Ertigrber , and

a pi St QRedely ftindofadidd FAGH vk BRE &1 Shyesiive 86 may be applied to
wher eby upon ‘expansi on of said tubing and breaking ‘of

sai d seal ,sail dapparegosleayer eacti on  drives said piston
690 KQIGRLE & £ tep for formng an

éann&ul ar |§%P§EH§?0 g%?ﬁv\g%n tﬁ@f n tglng] a borehol e

conpr i giaylnder divided tinto rfirgfant ise¢amg chamberhby etvodleadapted to break upon
conduit in - I het ween said tubing and said

bor ehol e, %’%’%ﬁgﬁ%g%ﬁu glgg’i solator filling the space

bet ween fisshpatt ofitlyd pgyt hypeigdliccheohiat systen iis seidtifitsiohainbdre .

71. A system for..form.ng an.annul ar isol at bet.wee
expandABTET U5 15" ARE PBPEHPE i ekl jectpd Hiber, and
sect i oa pisfondx padhddihdee coupledngsaidsigavelr al i ty of pl ates,

each hayi ng one end .fl exi bly .coupl.ed.to the. exterior .. ; |
o aai ety Frem cxrearign 6 Serc i SRR of P Seah htkrgplic reaction
havi ng a satensidsdobidacapelysaidséal d tubing when free

of external forces, said plates together formng a ..
7Qfon‘i‘*é3églt°‘%&’éfﬂ§f,mngéﬂ amal?as i‘SP{f)’{quet}“’S"é‘ttl%a%‘i“’ﬁ‘g“ @fﬁhalﬁgompﬂsmgi

posi ti gR&HoRbOMKIA: BAIdrdpbel €s and hol di ng the second
end of each plate against the expandabl e tubing,

wher eb COsBH iERp ame|us Retpensdidduiingntgaid sarhrleandp
br eaks s2Rthulagls6@ReallinR e sphc@b&een said tubing, said conduit and said borehole.

71. A system for forming an annmular isolator between expandable tubing and a borehole

comprising:

a section of expandable tubing,

a plurality of plates, each having one end flexibly coupled to the exterior of said tubing
along a circumferential line and each having a second end spaced from said
tubing when free of external forces, said plates together forming a conical shape,
and

a brittle restraining strap positioned around said plates and holding the second end of
each plate against the expandable tubing,

whereby ilpon expansion of said tubing, said strap breaks and releases said plates.
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45 WO 2004/ 027201 PCT/ US2003/ 029566 72. A system
according to Caim71, wherein: said plates are netal,
wo eoothzoconpri sing, and an el astomeri c coat i NRCT/US2003/029566
covering each of said plates. 73. A system according
to Cdaim71l, wherein said plates are fluid perneable.
774. ' @i m73, wherein said
pl at &ﬁ%ﬁe&%@g%ﬁ?ﬁ@ﬁ’ﬁemer meable to gels. 75. A
syst emsadpbrtediaregndtal, fEtthdrconigrsinghardei n sai d plates are
substantially i .reabl e t rticul ates | arger than
a pr edea%leerarsntong%cngs)o?zeg.Co‘f%q%g,&gﬁle(?%%%p%%?' form ng an
TannAllsgsten &obrding to Clin@E whistshi saigl pltet age fiid plambable.

78 Rl oG P SRR e s o R et o gl
75.5 OA adystemf REdHliAG torallgiid a3, widdéin shidSfl@ts ke Gubdightiblip iigbrmeable to

in a borehole, drivi the isolator formng materi al
frm{aﬁsgﬁfbﬂ’ﬁ?ﬁ@ g‘?‘i‘ﬂ“@)edtsﬁﬁ' annul us between said
76.UDA RE:RA dor Tt A8 RA8solatdr betvebR ubRE aRE £ BdreHIOcohPrising:
Claim76, wherein said step of driving said isolator

f or m ngfOTRIESH FORIPATRER)H & sicHORepRAE RN P BB pr i ses

expandi fnsSad ShlpdinBd-withSn i91aM0 i REheAEAR0IAg to Caim

76, wherein said step of driving said isolator formng

mat er i dpstalinedhs Whingincohpsehiolement conprises driving a

cone tyd@f%in?mmatmo%mg rfalH QUGN SAd Eorhpd 8 inbhe dhnulus between

met hod according to arm /6, wherein said step o

form ng a wishipheg adseidbowepeleses attaching an

i nf | t ter., - . j . i . .
7o, ARBRARTHERE i 77 wRE RS b B e S iyl YoBling matera
of fierh vdidhgpriphsmegobmpures éxpandingsaidttlging.al  from sai d

0 ipt o the . . | ) .

7§ B PR sok Mo CHnO A UhitFp 3k B8 Br itk b0 flpPfining matera
s| efeae saidl tdmpaetmenticepiddes drifing acang typa txgmhsdn to@llthrodgh said tubing.

thod far for.mn 0 nul ar. 1 sql at or. bet.ween tubjn .
18 A ekt SRk TR0 Whatin S bt SRS Soredt comprises
S| esttachinandiflfabieshdadioahd diltdr sgfase 6f afdubing)st al | i ng t he

ubi ng sectiop in a borehole, increasi.ng the radial . )
i et torng @ GriBE(E Whsielp sold ez, i CHENG dedsqle fpping materia
82. frém ¥Eit REMpAGEAE Bitdthe ta@mFhPbdRvébh,salieHifd Bad S Borehole comprises
sl eeye. has a first radial di.mensi on_when free of

ext'BH#EE spi prdlaieble glgpvg vahepidgtolqiordergiing Hyedhi d sl eeve
80N & letho@¥RIGHAY M ahAMNSIAGVeivwBn fBRP hhSEBoreoR coipdsing:
an axial stretching force to said sleeve to reduce its
radi al ¥eHBA 3R Pastereeris sleevon ckpraaile Bbing frsioh smal | er
t han Sﬁi_sﬁllﬁm{g%ttuﬂ‘ eedondh FBASHA), and said step of

i ncreasing the radial dinension of said sleeve

conpr i #sreayieg theeidishdimgnsonofisaf sleeerandchi ng f or ce.

expanding said tubing.

82. A method according to Claim 81, wherein:
said sleeve has a first radial dimension when free of external forces,
said step of installing said sleeve on said expandable tubing section comprises applying
an axial stretching force to said sleeve to reduce its radial dimension to a second
radial dimension smaller than said first radial dimension, and
said step of increasing the radial dimension of said sleeve comprises releasing said axial

stretching force.
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46 WO 2004/ 027201 PCT/ US2003/ 029566 83. A net hod
according to Claim82, wherein said axial stretching
w0 2008027281 r el eased by expansion of said tubi nRCT/B&2003029566
nmet hod according to Claim81, wherein said step of
increasing said radial dinmension conprises applying
8RN A¥edl d%@&&&ﬁ%ﬁ@ a%nfsQ I herdif satdhbal S QG fofdR i db i
net hoo? gcco [ o d ai mé S\/\ﬁer ein sai %)%llsa@ease Y expansion
congfsaidgibing. f orce is appli ed to said sleeve by
Xp t n t
8% a@%ﬁ%@dﬁ cc?ra.ﬁé?[o Cd(;%%lr |91§|V§%m|nﬁs¥g ts{é? %f %gc?eoasﬂé Q;Qid rgdlal dd1mens1on
t uknong)nsasjappigmg anmmdcanptessfvefacejtoehldsbmen c sl eeve
ai ada de on sai.d t in res . .
Fo A RBReRronpE S ER By BB s ortd SoradrPr BRER otcd to sid
sai s]ieet/ubyé)@ar&nﬁho&‘m@mbhlg axi al conpressive force to

5 BRI S50g 5 e S e AP Rk TeY hBHE T e adiacen

f r eghe@hd @K b6d BladtorhécGRBve, Saitl Ging ta@dptddf 1o Ishidd & éaﬁ@ﬁbﬁg lifl response to
sl eeve on said expandable tubi ng_sectign conp

appPgTeH™ oi? PBHIVET SParndeditreighoridduies %h Ry a@bé @9%1 compressive
t o fordushid dsvé adi al dinmension to a second radi al

di mension smal ler than said first radial dinension,
8hndA ssthed gecoptingrio Clip SaaVisE®he radi al di mensi on of

sai d skgevees %Harﬁ&ﬁ@dm%hﬁaﬁm O hSidh of%ﬁ%al forges,
conpressi ve force. . A nethod accordin ai m 87,

wher ei prid @tﬁmofrlaﬂalmg se@miﬂeéﬁs@ spisl expandable %melsecé@@ gorpygrises applying
expandi ng allaglaf &q% &sw@ Qorc (hglgevfeocg (thg}ltg Qadil dimension to a

annul ar ator tween tubing and a
conpri si n gsecondtrad@ai Hinreysion srhallei ban sagd/fustgadialidiragnsion, and

! nacti }(aqd %@F %EE‘#CQ'%S]L% ﬂ%nra&\l)éﬁ&‘iﬂq‘aﬁs%n of éét?d D8ve. com%)}’i%ea releasing said

instal 't ng and activa
said chemméhlwy@temefﬁﬁe A nmet hod according to Caim

{
8% he‘%n n&%o% acc?rglr%g\%ﬁ g Lo t%x Su}] es%lﬁ éa% OlelirPEGESIS? force is released by
vvat@pandingrshﬁalbmgorrpr | sing; and attaching said chem cal

ys t id.tubing.b S| C tem
o) °A FPiofl St 3 aflet T B e o S Hile Plpri g
91. A amichiaga alkeasallkyR@nd i8 afibtive I0nditivaqs &1 skpaiiable Hibaip,
of actlva J n % ch% 'gﬁl system conprises
expand?‘ﬁ@ 1y:) 1Hg "abC'eHB¢E eby fracturing said
mat r| xaétgamg@g:ia@h&ﬁbg Sy‘sk&{n cal systemto anbient

met hod  according to Claim 89, wherein

9%a|‘%|nl?ﬂ’€ﬁ??9ﬁ¥d“§)?%p@m‘§%ﬁﬂweé‘és a pol ymer which swells
i n theshd eRN&e spbentVRt £two pdrtétehfidal SRMWRI Which Yeacts in the presence of

water, further comprising; and

attaching said chemical system to said tubing by encasing said chemical system in an
inelastic nonreactive water resistant matrix.

91. A method according to Claim 90, wherein said step of activating said chemical system
comprises expanding said tubing and thereby fracturing said matrix to expose said chemical
system to ambient water.

92. A method according to Claim 89, wherein

said chemical system comprises a polymer which swells in the presence of water,

further comprising;
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47 WO 2004/ 027201 PCT/ US2003/ 029566 attaching said
chem cal systemto said tubing by encasing said
web@riozabl systemin an inelastic water resi stBeL/US2003/029566
sl eeve. 93. A nethod according to Caim92, wherein
said step of activating said chem cal system
Cor’r‘pr| o . A a) o | »
ol d ooy SRSy e € KPR o LK Al A stom in
wat er . 94. inglastistwated résistanf sieemé.ng an annul ar i sol at or
et L.NG: an h e L SLNY..: tachi.ng.

o AR b BBt Cpltf 0% Rhfien BPUUobE el AR bdhica systom
ex pecnataiséseexpandinggaid tilisg aldl therepyt freetutring said) sleevedo expose said chemical
bor eh%%nﬁ iﬁ.fl ating the inflatable el enment, and
exp R PRE M 'ng. 95. A method according to O aim

984, Afmuiliodedr fooitg arsdnn@lar isdlaoiBefgkea tubiigaad b bashole, Sompiisthg:

tubing, fillin ajd conpartnent wfh annuyl ar .

| sol at SHAPEEAN HRRLE Slemaht o St guier Rtk S egPARARPIS tubing,

i nf | at ahtBiglierebihg W altdrdhaled annul ar i sol ator form ng
material, 96. A nethod according to C aim95, wherein

sai d steHisg the nflaibie slsment 2% ubi ng conmprises forcing

an expapsin@ig GGt r ough said tubing. 97. A method
accordi n% to Claim96, wherein said step of inflating

93ai O metadaecording to|(lam i, fugthensemprEsing ol | apsi ng sai d

conpar tiBMe 2 QimpafndR il wsgPr ding to G aim 97,

wherein said step of collapsing said conpartnent

conpr i $8ingisyd epmppramenewitannowacisnon farmpng matsrsldand

t Ui N in(fiftng o HRIABH RERAN A Wid'sBndhiAloBict fomfibld a1

conpri si ng %)UITDI ng an annul ar 1solator barrier

9% or i methorhsaserdaig td AVipins &, dvitere srid atepl of ekpandiag ¢aid tubing comprises
i nf | at. d ] according to Caim

99, R%?%ﬁ%ﬁ%‘%ﬁ%??@?‘%%@%ﬁﬂgﬁ?'n annul ar isol at or

IBar Al method acrcmiding toefleim &b, wharein ghidastapoofkingibtiigngid inflatable element
sai glo t Jgésrz:gn %i%l' i@ mata o% Aaccor ding to dai m 100,

whef BRI @ Ve rk” STMhE “Conpri ses a tubi ng expansi on

98O0, mathod sadottlisg &P Cliimp OTPWhgeia nsaknBtep af dolMshizOosaid compartment
barrier. formng material throu h.gl \Qork string occurs

whi RS IR 4 SRR ASPR BrouEB i WOBES nodl for f or mi ng

9an Annthc adc&@ing!te ICIAIA! We Eiirthex Pl ulrphighg andlafisolator barrier

borehole canprising: .installing the tubing in a
bor 1ng,mamﬂskf{owg saif “ﬁ’ﬁﬂ&ﬂngfnt?%"%ﬂ’&a@?“?@? Hg materi al
1000 AhfetRdinatksi8in a6 \wBam SR ifehthet BeisAB hubipthg ddnulf isolator barrier

sai d borehole, and expandjng the tubing.
forming material through a work string in said tubing.

101. A method according to Claim 100, wherein:
said work string comprises a tubing expansion tool, and
said step of pumping an annular isolator barrier forming material through a work string
occurs while expanding said tubing.
102. A method for forming an annular isolator between expandable tubing and a borehole
comprising:
installing the tubing in a borehole,
placing an annular isolator forming material in the annulus between said tubing and the
wall of said borehole, and
expanding the tubing,.

103. A method according to Claim 102, further comprising:
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103. A nethod according to Caim 102, further
conprising: 48 WD 2004/ 027201 PCT/ US2003/ 029566
WO oooa020r conpartnment is said tubing, fillingPGHUS2003/029566

conpartment with an annul ar isolator formng material,
and driving said annular isolator form ng materi al
froms d annulus. 104. A
nmet hod:P‘gzifci:ilclzﬁ(‘%(%gf;gﬁ%’?l él&dsasgl?#ul&% wherein said step of
ex pandifilipg saifl domprvimeyt withhgransesr 180flat®r<fpmg’nama@5iqjm§i on
cone t MeTH
Cam %ﬁﬂg \%ﬁ e@é&a{ l{sgg%ﬁglg%#l ? W&éggaﬁﬁg%ﬁ%%%ﬁ)al SO 1%t<9sa1d annulus.
104 rﬁimaghodlmttﬂdmglto Cllagom 193 wlham'msadtstepmf egpavding seid tubing comprises
coI c%?l n% sai.d co ‘gge 106 A met hod accordi ng

ISR &I H8 of col | apsi ng sai d
IOSﬁmahéﬂ‘ﬁmhcgzofdﬁ@b tol Shiin {104, CWH@elamgﬁlX@@ﬁﬁgd Q4id Caﬂﬂtﬁegl isolator forming
t hr ou aid tubin 107. od, accordi n 0 aim
e T s e L R
1061 Ai@éthod e¢ddtdigy FRCRIh al05d iBremataill stpi dTolisbingNéa@l compartment
said annul us, 108. A net hod acc?ﬂ]’(ﬂ gg to Caim 107,
fur‘ioﬂ@Ps‘??cf?Fﬁ]l“gé???ﬁ’a oRg thzayeh sdiaMe; sol at or barri er

102" RinikhJdBlcsdriiial td OlgH gbz MRy léorﬁﬁﬁgnrggpdn{pn«?gamarﬁlum R6lator barrier
109. A net hod accordi ng o Claim108, wherein: said

wor ferrsing matgriglsleppisaid b algtaa%}mfgsa&qaawgs on tooI and

1681 Al iR RborliH @QnrﬁrIO’?'fﬁthe?rco ?1%11 03 & Sfnular isolator barrier
formng material through’a work string occurs while

ex pareing patealdhroug aor E‘Il@g ingaiddeliegi according to

169.2 MolBd nodottid 16 C1ARIBE ARG 3t taching a pair of

el astomeric rings on the outer surface of said tubing,

and pl aeidriprisstiing compuisesra tilgeg exparsiondeckiang nateri al

bet wee .
oecor o aR3lef oPPlrnifl BRI b vl ming ieheriafu bl orkc seing
form ng nadceurs adhilé @cpandmgﬂamhtulahg system whi ch reacts

t i,ent annul us. t o have sufficient
118,08 Bl Sikrdineb Cidift 198, BhoRP CtatRink "1 5,5 et ho
accord am@hhg a &mbf‘ala]sfbﬂlenmhﬁgSQmMmitdﬂ safhael bvaid tslsihg tuad
f or m ng, mat er, art  c cal ste
o hct Pk i aonlaEisdubtRrmE Fpu R o e P g ine.
1have méawdd dcbiditle t6i Cladsi10y, Wikrdi lsad aiﬂnﬂﬁknisblafor forming material is a
i solator, 113. A_nethod. accardi i

r di to Claim1l1l2, . L
f ur SoRcalHpm et v ihaphieht ifﬂgl 13153151 aaelus gp, ﬁa‘ﬁéﬁﬁcw viscosity
Saltdf&ﬁﬁﬂilaﬁﬁ\harﬁg@dt&mto prevent reaction of said
%stem and rel easing said at |east one part of said

e%l%eg}odéygqr@ﬂg tp'elim [ O iPrhgredy saidgraighiselaton forming maferipl is a two

eﬁﬁbaﬁ%ﬁstenawch 996ttvaiRd Qfhet %ﬂa@ed:li}?gdl&: hm$Sto&Act and have
A met ho form ng an annul ar isol ator between

exp%iﬁ'tﬂ?@l: Wsqoihi tAdorayer 2anByiwltTe  conpri si ng:
113. A method according to Claim 112, further comprising:

encapsulating at least one part of said chemical system to prevent reaction of said
system, and
releasing said at least one part of said chemical system upon placing of said material in
said annulus to activate reaction of said chemical system.
114. A method for forming an annular isolator between expandable tubing and a borehole
comprising:
attaching an elastomeric sleeve to a section of expandable tubing,

installing the tubing in a borehole,
49



attaching an el astoneric sleeve to a section of

expandabl e tubing, installing the tubing in a
whoroehzize; 49 WO 2004/ 027201 PCT/ US2003/ 029566PCT/US2003/029566

expandi ng the tubing with a first expansion tool

havi ng a fi xed expansion dianeter, and further

expandicRehnlifAL tHeWtifOwitHa f’ulgfee A&Rh] 't&ﬂ] hé"bflnfﬁ'ﬁgd Sk $8Y6h diameter, and

115. A net hog according t aim1l
conpri é“urﬂxgr@@am@n%hwalbmam@emm@if@md@me to further

1?5( pgqﬂ %&@a&b&a ICna].IrIlgq ?t?éﬂf%ﬂ}pﬁgmg ﬁélg vgﬁé{)?e e:égh?sion cone to

accor ng to onpr i
appﬁl}?ﬂlﬂg:xmiémlung mslledecatlhmoﬁmdiﬂagva n the | ocat i on

1% ﬁ% Q%ozicagcfeo 1n%9 Ct,lldrt Pﬁlr g1 %1}‘11% pp d.r:lgﬁressswﬁ dns1d/_e\ the tubing in

appthyildcvgtlmdfadld sieavpltcemﬁh@mx;ﬁandsadﬁhbmgubl ng in the
eve. nmet.hod accordi

1o ol Scp i Eiort Ml ROPRGah SR ) forpression to sid

bl aﬁiﬁmg 11ﬂhe Iohﬁlonbﬁﬁh@d sléave of said sleeve to further
id
l?é( pg me o% accor 1ng ’c(()g Clalm 114, further comprising using an expandable bladder at the
location of said sleeve to further expand said tubing.
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