FRACTURI NG W TH TELESCOPI NG MEMBERS AND SEALI NG THE ANNULAR SPACE

I nventors: Bennett M Richard and Yang Xu FI ELD OF THE | NVENTI ON [ 0001] The
field of wbeoiomsesssi on is fracturing and nore parti cul aPCy/us20metobezds f or
fracturing in open hole w thout external zone isolators and nore
particularly with an ability to seal the annulus wi thout a traditional
cenenting job. BACKGROUND OF THE | NVENTI ON [ 0002] There are two comonly

used techniques to fFRACUTERING WIAMPEEESCOPIRGVIEMEBERS 1 shows a borehol e

10 that has a casing striRp sEALIR& THE SRNEIWGISEALCEN the surroundi ng
annulus 16. This is normally done through a cenenting shoe (not shown) at

the | ower end of the cd#venjorst Benpett M. Righaxdayd ¥aneXuj f further drilling is

cont enpl at ed, pii$) &PagH E\I\fﬂl‘hﬁ@ﬁl out and further drilling progresses. After
the string 12 1s cenented and the cenent 14 sets a perforating gun (not

shown is run in [B0LIfi rldd lictl ofskeinyerticoriafracwingladihae patieulaten f ract ur ed
with fluid delj . I i | ati and setting
of packer or He ?ﬁggzgrp %Cg%‘%q?é)ﬁ‘%{g%‘ﬁgt% étil%!'etreg %gr%%% ?%nﬁslg@%t. SK? ?en(rPd?? hat the
process i s repett@dlywmier en athlty goreap e faondbsesiticol h cradidoray cémenahgir i ng and
fol |l oned by seo%ti ng yet another packer or bridge plug above the recently
made and fractUi ed perforations. In sequence, perforation and packer/bridge
pl ug pairs 22BAZKGRBUNDPE)F BOE IRZENANON34 are put in place in the well 10
wor ki ng fromthe@&?%to 36 tomt/ard t he viell (?urilace 38. %0003. A variation
of this schene i el I A MR EBLPHE rET SHPBYUS ULt RGP0 t he casi ng
wal |t el escoptdagplemiiib@éBod. HaG. €ahoviaea sekkraé 10 ehy hexh emdedstily o2gh t he
cement before the cenent sets to create agsages 'hnt.o the formation and to
g1 SRR 0

bri dge the ceHBhie¥"%A dn ey gurppuadige is fp Agadly 1490¢ epl ace t he
perforation puReRsSs cedehtllzydd @bBHoWR) IR 14w ead 6RBe chnaauidel2renbers are

extended, the annulus is cenented and the filtered passages are
In many cases if further drilling is contemplated, the shoe is milled out and
further drilling progresses. After the string 12 is cemented and the cement 14
sets a perforating gun (not shown is run in and fired to make perforations 18
that are then fractured with fluid delivered from the surface followed by
installation and setting of packer or bridge plug 20 to isolate perforations 18.
After that the process is repeated where the gun perforates followed by
fracturing and followed by setting yet another packer or bridge plug above the
recently made and fractured perforations. In sequence, perforation and
packer/bridge plug pairs 22, 24; 26, 28; 30, 32; and 34 are put in place in the
well 10 working from the bottom 36 toward the well surface 38.

[0003] A variation of this scheme is to eliminate the perforation by
putting into the casing wall telescoping members that can be selectively
extended through the cement before the cement sets to create passages into the
formation and to bridge the cemented annulus. The use of extendable members
to replace the perforation process is illustrated in USP 4,475,729. Once the
members are extended, the annulus is cemented and the filtered passages are
opened through the extending members so that in this particular case the well
can be used in injection service. While the perforating is eliminated with the
extendable members the cost of a cementing job plus rig time can be very high
and in some locations the logistical complications of the well site can add to

the cost.



opened t hrough the extending nmenbers so that in this particular case the
well can be used in injection service. Wile the perforating is elimnated
wi t h t he weterndiabd4e nmenbers the cost of a cenenting j obPplras2etio®34209e can
be very high and in sonme |locations the |ogistical conplications of the well
site can add to the cost.[0004] Mre recently, external packers that swell
in well fluids or that otherw se can be set such as 40, 42, 44, 46, and 48
in FIG 2 can be set on the exterior of the string 49 to isolate zones 50,
52, 54, and 56 where there is a val ve, pically a sliding sleeve 58, 60,
62 and 64 in the[oP%peé‘t’li’rﬁéeCfH%§XterPH]epa§¥ G5 thgt ¥eelliis well lyidsfor thahe casing 66
and i s capped,@krvideah BWELt s&Mths A0; 42‘J§hnﬂi Qndvéﬁirlh@tl@ Hlankgaun,dgyi ces for
shifting the sleeves, they can be opened in any desired order so that the
annul ar spacegxtmpr of the $Qn$ﬁ?jt071401@f§riob@ 5"562@5‘%@%@6 wlers thete ipackers so
that pressurizag. LiaGnl Luliding 88.Resd8) oy ahegy ImhordfiRuanaglamepace and
still direct press re into the surroun Ing formati o hi's nmet hod of
fracturing i nstohyd9 ispropef! thackeg 66l ad eneappeditiats lorekiend 6GpUtibga st ri ng and
delays to all h e l.ate. t re are al so
pot enti al uncg‘)ﬂl[eE gﬁggﬁgé%§¥gs%ﬁmghrgtaﬁF@$w9tﬁab gg%(ﬁggglggﬁalned a seal
so that the dé&sebtmpe:t«ir P elss Uiceaninolat lhpacsd 68, riZj) |7Q amel7i4adahyoegmlalgdt o the

i nt ended zone essur.e delive rin { t he

sur face. ome i MaSBRIS TR REMSHERER LU0 cun®s MR RAGED 8 302041 and
7,387, 158. [Oﬁﬁﬁkubpmeemﬂsnn3maaqee$nMenﬁemesmmpmﬂggneﬁmemﬁ hmye been
conblned W th surro dlng s| eeves of a swel ﬂﬂe to better seal the

ext ended ends™5HOf K& RgH @%BBPW8SW8WH6P9“?83€ Pﬁ'WgWW| ® stil
| eavi ng open tifgg keMalndes adw tHigadkwiloakvel p@GBlateahé Beneh Orhgatdron in a given

zone. Sone exanples of this desi are USP 7,387,165 and USP 7,422,058. US
Publ i cati on 26@%?@@??5@6£§ﬂ3%§a&C@ﬂ?ﬁ§F“§W@P@@FﬁJﬁV?ﬁ?ﬁwééﬁe%ﬁ%lI and/ or be
expanded i nt oaeink EVEope® Plakte AN {BAYR rPad $hd ch@IMmRes t he

projections for delivery of cenent. [0006 at is needed and ?rovided by

the method of “Wthdiegreswhieliverariniodhs sungA% & dirvgfes: POnprHBwisiel t he appl i ed
frac pressuregQiidiacleatd®P 7,441,596; 7,392,841 and 7,387,158.

[0005] 1In some instances the telescoping members have been
combined with surrounding sleeves of a swelling material to better seal the
extended ends of the telescoping members to the formation while still leaving
open the remainder of the annular space to the formation in a given zone.
Some examples of this design are USP 7,387,165 and USP 7,422,058. US
Publication 2008/0121390 shows a spiral projection that can swell and/or be
expanded into wellbore contact and leave passageways in between the
projections for delivery of cement.

[0006] What is needed and provided by the method of the present
invention is a technique to pinpoint the applied frac pressure to the desired
formation while dispensing with expensive procedures such as cementing and
annulus packers where the formation characteristics are such as that the hole
will retain its integrity. The pressure in the string is delivered through
extendable conduits that go into the formation. Given banks of conduits are
coupled with an isolation device so that only the bank or banks in interest that
are to be fractured at any given time are selectively open. The delivered

pressure through the extended conduits goes right to the formation and



formati on whil e di spensing with expensive procedures such as cenenting and
annul us packers where the formation characteristics are such as that the
hol e wi | IwoebaW132345s integrity. The pressure in the striPog/usgo1dsBizoer ed

t hrough extendabl e conduits that go into the formation. G ven banks of
conduits are coupled with an isolation device so that only the bank or
banks in interest that are to be fractured at any given tine are

sel ectively opgissee gpliay gL iPHESIHE BdybiPHEN HeherifX:eadRdagondui t s goes
right to the formati on andbypasses the annul ar space in between. Beyond

that the stri R§yeekt@ieripg of arsWelipg Baled sk BIPbY vierhappdiamareri al such as

rubber or a SPaPReMRIRT Y RAHiHER: itk DA odpin@RefaR he bhaitigy annul ar gap
and replace the'traditional and expensive cenent job. Those and ot her

features of t hed persévetceingpieinbi Bipseviand otber lepypiss o i nrsseninideanspbod t o t hose
skilled in the, j [ iaDt - erred
11? é m[)fquadﬁéﬁlggdér%%égt) tlgogg 61&%??@ Ry ? fa ré\{gé%v Bf ttﬁ%]

enbodi nent an e assocl e under st andi ng at the ful
scope of the iepeeptionon thespreietred ambaiméy andhéhelastoeragld 308, Bhuivhde ent scope of

the. appended el il T SUMARY, 5. TEE | AVENTL Nl 0907y riehghd n9 operatfor

is done in open e annul ar space i S spanne |'escopi ng nenbers
t hat are | ocatebkegophlencscooif alid appendad viesns. A gi ven bank of tel escoping

menbers can b r escopi ng nmenbers extended to span the
annul ar spaceggﬁﬁﬁgﬁgéggTﬁﬁnggﬁﬁgﬁﬁon in a sealing manner. Pressurized
fracturing flui doeém] ber pucéexd dperatiuglhs ddae id epeahop@he paskagese and t he
portion of the desired formation fractured. | .proper formatjon,

et ng i s RoPamsbRet oo Hrar et 1 Giutf nhall SE5orrib el et opi ng
menbers can opive®Batl ¥ Rddeophi feMbers Naf Bl Unyovetddeardaiht iiélebpihdie f or mati on
is such that gravel packhgg is also not required. A production string can

p
be inserted i ACBPEREXERIGIHY Rpn e rarrulpratpaccyl sigagsellr (8NN fe f or mati on

portions of i RaghEShanGdn &s-ed UsRArihpri@hah hR pahgat vkl ®xposed
tel escopi ng nmenbers. In formations that need annul ar space isolation, the

string in a plEPEPRaBhssaPidin Paden phalhe darircdperadar feaverdi B2 that grows
to seal the apRpbAbmeRRAchRndeY ndifnetdddr @ tHalntfR A1SRIRRIRY TRPET at | on.

telescoping members can optionally have screens. Normally, the nature of the
formation is such that gravel packing is also not required. A production string
can be inserted into the string with the telescoping devices and the formation
portions of interest can be produced through the selectively exposed
telescoping members. In formations that need annular space isolation, the
string in a preferred embodiment can have an external material that grows to
seal the annular space in lieu of a traditional cementing operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a prior art system of cementing a casing and
sequentially perforating and setting internal packers or bridge plugs to isolate
the zones as they are perforated and fractured;

[0009] FIG. 2 is another prior art system using external swelling
packers in the annular space to isolate zones that are accessible with a sliding
sleeve valve;

[0010] FIG. 3 shows the method of the present invention using

extendable passages into the formation that are selectively accessed with a



BRI EF DESCRI PTI ON OF THE DRAW NGS [0008] FIG 1 is a prior art system of
cenenting a casing and sequentially perforating and setting internal
packers owoOlwiodiges4pl ugs to i solate the zones as they arecCparstanased and
fractured; [0009] FIG 2 is another prior art system using external
swel | ing packers in the annul ar space to isolate zones that are accessible
with a sliding sleeve valve; [0010] FIG 3 shows the nethod of the present

invention usipgvexd endal! ®rRaRHaga el mcﬁlr&mirécggrfﬁ;nil R {hd wale sel ectively
accessed with avalve so that the formation can be fractured directly from

the string whPYRESHREIAS 31T OPER hleiRRess 2¥ben hol e space; and [0011] FIG 4

is a detailed vigMQf gr&elheyCORLAG.PIRIALL al RILBingXpROIEAnARS! tiON;
[0012] FIGS. 5a and 5b show a tel escopi ng nenber extended with a sliding

sl eeve and opextewled ppsifas; mati on access at the sane time; [0013] FIGS. 6a

and 6b show a r {930 QL j it e - i andi ng the
t el escopi ng pas;{ggiezs] t(s)iil?ﬁegaf é(()illrdnfg)t s?fé%]v; pﬁgeg‘%@f%ﬁ{gﬁ@ elg(té%cgﬁx‘;él %di ment
showi ng t he r slilingslgos ind eanaiffonforagerbleys atithdsageshiecng bet ween t he

tel escopi ng ne th | us. in .|i c i ng; [0015]
FG 8 s the vt ares ) Gk bl A tFrkdar GBS ETRE 1% | o e
view of FI G ®&rekthdisg the kedscapmgmspassage ferntagnated; and [0017] FIG 10 is
the view of FIG it | L .t he tel escopi,ng.passages ext.ended. DETAI LED
beScR PT1 on o TR Remifindc) aseBriRki 0018 TRt s BHRICE &t es one
enbodi ment of assb@blly nwiginkéating Wheveen tie tefacopatg mambas thdieas haslahe eri stics

t hat nmake annul a ﬁrﬁ)ﬁce i sol ati on between the assenblies 108 optional. The

preferred embdY" W VERHHIAr space isolation is shown in FIGS. 7-10.
[0015] FIG. 8 is the view of FIG. 7 with the annulus sealed;

[0016] FIG. 9 is the view of FIG. 8 with a telescoping passage
extended; and

[0017]  FIG. 10 is the view of FIG. 9 with all the telescoping passages
extended.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] FIG. 3 illustrates one embodiment of the invention where the
formation has the characteristics that make annular space isolation between the
assemblies 108 optional. The preferred embodiment with annular space
isolation is shown in FIGS. 7-10.

[0019]  FIG. 3 illustrates an open hole 100 below a casing 102. A liner
104 is hung off casing 102 using a liner hanger 106. A fracturing assembly
108 is typical of the others illustrated in the FIG. 3 and those skilled in the art
will appreciate that any number of assemblies 108 can be used which are for
the most part similar but can be varied to accommodate actuation in a desired
sequence as will be explained below. As shown in FIG. 4 each assembly 108
has a closure device that is preferably a sliding sleeve 110 that can be
optionally operable with a ball 114 landing on a seat112. In one embodiment,
the seats and balls that land on them are all different sizes and the sleeves can
be closed in a bottom up sequence by first landing smaller balls on smaller
seats that are on the lower assemblies 108 and progressively dropping larger

balls that will land on different seats to close the valve 110.



[0019] FIG 3 illustrates an open hole 100 bel ow a casing 102. A liner 104
is hung off casing 102 using a |iner hanger 106. A fracturing assenbly 108
i s typi cavoabiwtiessdt hers illustrated in the FIG 3 and Phodas2ekiobd2ed in the
art will appreciate that any nunber of assenblies 108 can be used which are
for the nost part simlar but can be varied to accommobdate actuation in a
desired sequence as will be explained below. As shown in FIG 4 each

assenbly 108 hasjogen! oS Mft@@_saoﬁﬁﬁg nhentRFsef18s@bd e B Sldrél Bga sl eeve 110
that can be optionally operable with a ball 114 |anding on a seatll2. In

one enbodi mentalvg hE &@diedn apynyabar Or aray on s diseded dintherapPhgationyi f f er ent

sizes and theggl GEVKSekANIHE GOS8 fihlu@n6F TsQJEbél{fémSEHMﬁ&fBﬁ. By first
| andi ng smaller balls on snaller seats that are on the | ower assenblies 108

and progr essi {e&sgopdeoispinmdy 136 gethoyalin shet tyaected pdsitioand Fép divhfler ent seat s
to close the ié%é’@gﬂ%&%@&@%ﬂ tﬁ @bhAY%n Ahe LELEFROPE 1Y MEORGLSq 116

sel ectively cover y a valve 0 can be'in any nunber or array or size as
needed i n t hepesppin againsothe ooreholhevadix Hifle fie thef prefarredhembodiment fatlatbe ur i ng or

subsequent pr tion, The. (o] o]} | Y. ; i i.h the
retracted pos%?ﬁ%go lqgnasﬁ%qlegq\aﬁ%%eﬂ?t%% égi%tg‘f%%gd \erlé%geér@g ﬁ%g\@g#ag shown in

t he sane Fl G inkernal prdisure it @ndied Wdsvitlironltag ailesstpitgextdoioetboiveemal | 100. | n
the preferred _enbodi ne s 116 are initially

t all the telescopin ) | i
obst Fuct ed w PO Tgmergnest Rt bl T S R e R fer "0 wi 1)
result in tel esaopiymgpvingt epsennalbetydee demhdiagon gheneidthesfahé smneeh assenbl y,
such as 120 and I112%]80r bhowever man]%{ re%%';)i vei%(4 .m)viln segoments are needed
dependi ng on EHEDHiME? 9 Reresh B R APARCh A4 iglodhe BrBRtesg ety 1o get the
| eadi ng ends di2&tddpr@sirb&vill pendBitt € fS0nakibAhnikdt @6 trdlthp bp&Shhaiu | |

penetrate the_forpation d not go into the open annulus 126. The plugs 118
are there to A%ﬁ-dvaeaﬂlwlgst S Qisip g AW 18 by appirg M PeX|s8hd® to the

val ves 110 at rgpsile @S aRMUIWEs 110 PDehdhda0Rftly and HIn@Ssph endpRistgd i nside the
liner 104. Once all the tel escoping assenblies are extended, the plugs 118

in each can barisdipidy therliies 1045 Vnpeallbs delesaonighisssmbliss pistextsAdednay i s to use

pl ugs t hat Ca&e%@@ﬂmﬁreﬁﬂj&lﬁ RSerdved] mm@'%%n&h@%y%2§ bohé dissolve in
an i ntroduced fluid. Each or sone of the assenblies can have a
way is to use plugs that can disappear such as aluminum alloy plugs that will

dissolve in an introduced fluid. Each or some of the assemblies can have a
screen material 128 in the through passage that forms after extension and after
removal of the plug 118.

[0021]  The valve 110 associated with each telescoping assembly 116
can also be operated with a sleeve shifter tool in any desired order. Fach valve
can have a unique profile that can be engaged by a shifting tool on the same or
in separate trips to expedite the fracturing with one valve 110 and its
associated telescoping array 116 ready for fracturing or more than one
valve110 and telescoping array 116.

[0022] As another alternative for closing the valve 110 articulated ball
seats can be used that accept a ball of a given diameter and allow the valve
110 to be operated and the ball to pass after moving the seat where such seat
movement configures a another seat in another valve 110 to form to accept
another object that has the same diameter as the first dropped object and yet
operate a different valve 110. Other techniques can be used to allow more than

one valve to be operated in a single trip in the well. For example an articulated



screen material 128 in the through passage that forns after extension and
after renoval of the plug 118. [0021] The val ve 110 associated with each

t el escopiw@ 2ansBedasy 116 can al so be operated with a sl eevasgdofosentool in
any desired order. Each valve can have a unique profile that can be engaged
by a shifting tool on the same or in separate trips to expedite the
fracturing with one valve 110 and its associated tel escoping array 116

ready for fragfitihiREhl 04n FORE id BRMCcARRABkAELA Beald JuEbERGAR REarray 116.
[ 0022] As another alternative for closing the valve 110 arti cul ated bal

seats can be Uis@8 WHALOr LB sne LIHAPE BN gngyivilEs elihed rhepl OBNBIGEE | ow t he

valve 110 to B ,0nfmbeAIRAMkRGaPakhidhqs PREFARS § QlaidPRYdePdot 16y S€at where
such seat novenent configures a another seat In another valve 110 to form

to accept anothbreogijoacthiltimgaprohies ustig (Bakeovdl teeticer ofaeck helve japgt  dr opped
object and ye,apgtdh gct@at%hfb&%feqe&ch}ﬁg'avsge&%@m@tﬂﬁ&le Ghflgues can be used
to allow nore thah one valve to be operated I n a single trip in the well.
For exanpl e an df02Xul atledshivély iraguteodibes cah tdobreplunt idifeaand paestwiat ed so t hat

on the way ou aidLs d!:a[}lt £ 10§ t&"%{uehée SR ?Qgs@?ﬁ%gllsgfg%s Qi oLy ADLE than one

val ve either ba on uni que engagenent pro eac alve, which is
preferably a givedprgus] srlvie agrart@wbin sejubicec However,shncé tirmguprdixciib es usi ng t he

known | ocati o f each valve an hift] t ool actuation before reaching a
speciti o val vERim P TRadBveRr el At bBg Rt PR uRDe PR e o scs ver
to break at dtddher Bntlopidegalnr @h¢natinongs seadl diesuse troken s@cpeedsseo whi ch

t el escopi ng passages w| | en at a gjyen sure and in a particul ar
sequence.  Howdbai gnoditp ke keveh 8L S B REE SR BPe P ERA hr ough a
bank of tel essogirdtg:dpaspagesmihinsak pASSAGEsSht dMAatphe dedcomett iagai n when

anot her set of discs are broken for access to another zone. Wth sliding
sl eeves al |t & Wliyp] Rerian panes Aty 1o Pelagiyred B4sPIgongi rected to a

predeterm ned baps2Af pasa88@sdIBGd d?itﬁeh%r@gém b &ntidh S0Swd MRNLinkSn | €SS
versatility if particular zones are to be fractured in isolation. [0024]

The above met A Rsie PHE dyrevaml Dnlreer diviaintohs fpratenihgut the open hol e
wi th directi OReddl fof BfnulldrafabtiCardd i H ptdptOforhidnOhEBal @AneA QKL t he

place in open hole without cementing the liner. Such a technique in
combination with valves at most or all of the telescoping assemblies allows the
fracturing to pin done in the needed locations and in the desired order. After
fracturing, some or all the valves can be closed to either shut in the whole well
where fracturing took place or to selectively open one or more locations for
production through the liner and into a production string (not shown). The
resulting method described above saves the cost of cementing and the cost of
annulus barriers and allows the entire process to the point of the fracturing job
to be done in less time than the prior methods such as those described in FIGS.
1 and 2.

[0025]  While telescoping assemblies are discussed as the preferred
embodiment other designs are envisioned that can effectively span the gap of
the surrounding annulus in a manner to engage the formation in a manner that
facilitates pressure transmission and reduces pressure or fluid loss into the
surrounding annulus. Those skilled in the art will appreciate that this the above
described method is focused on well consolidated formations where hole

collapse is not a significant issue. In other applications, described below, the



need for annular barriers and in a proper formation the fracturing can take
pl ace in open hole without cenenting the liner. Such a technique in

conbi nat iwO 20i132344] ves at nost or all of the tel escopi rgTAS@NOBiI2es al | ows
the fracturing to pin done in the needed |ocations and in the desired
order. After fracturing, sone or all the valves can be closed to either
shut in the whole well where fracturing took place or to selectively open

one or nore | ggall BAS ads@hblp vRAWED fQfird REQMERY TRkl RETshARGndnrp a
production string (not shown). The resultlnﬁgnethod descri bed above saves

the cost of cBYERET wglifhdke tueueding ayrlas phtse U0 Klepsribed b dndlltibws t he

entire procesg,d,Qn iHaGnHRI Rber®bd Eifodihdkt uring job to be done in less tine
than the prior nethods such as those described in FIGS. 1 and 2. [0025]

Wi | e tel escopi ni§02dserticialismalive telPyendingabe asserniless pehwiradigalbribodi ment
ot her desi gnsafe; aM¥hH QN A fdbn G736 ﬁgllf;]ﬂe‘éehp\é téitQa%BI?]iB ﬁnigsaa‘?e of the

surroundi ng annulus T n a manner to engage the formatio a manner t hat
facilitates pregseatate tharrssingse annand extealibeonpite seiside dpmefer 484 | oss i nto

the surroundin n T ki ll in. ta W | reciate that this
t he above desggﬁﬁgggﬁgfNgggﬁgﬁP%é%ég gﬁﬂgépﬁF@%ﬁ%ﬁf?ﬁé@&ﬁmgggﬁations wher e
hol e coIIapsels&kmaiomssﬁgmﬂﬂwcanmgmksu@1&4hmaih@m*prWMpmamﬁms, descri bed

bel ow, thebottom hol e. asse ill.als ture a,swellin terial or a
e memory bR TR PRI el eopird iRy AR kiR L B8 TR SLL3 Beg
above and | ef forop@m hn shdven abdde. déscughbe dliding otienend prdf@0A6JanOne
alternative to extending the assepblies 116 hydraulically is to do it
cram cal Ty TSRl e S5 RREIR  Beac T S et bigt Bt s or 6
retracted i nt Ont beanGAsisAGwSh FISSN6A addD6gXd ende heynth dtfise 04 witde di anet er
132 when installed. Wen s|iding sleeve 134 shifts in FIG_5b, such as when
bal | 138 | andSClBRSIs @pshemal4d fuPEh of| the lelyseing vpgn asshews ig BISEy 64 36 whi ch

appl i es mechaphdcah. TR SiRh@OLe bhexleflRSHRPINEnMNrESud3Q WNghodxt ends themto
touch the formati on as shown as 131. Although a sliding sleeve is

preferred, anienischntiscare delppwedeviesrs pRGaled t o mechanical ly extend the

tel escopi ng uni t@g27ne LxaPlaflernfh@WA bRhinh Gat dR2.ABALIRR. 116Swil® use a
running string 142 with
pressure using telescoping components is to incorporate expansion of the liner

104 to get the assemblies to the surrounding formation. This can be with a
combination of a telescoping assembly coupled with tubular expansion. The
expansion of the liner can be with a swage whose progress drives out the
assemblies that can be internal to the liner 104 during run in. Alternatively, the
expansion can be done with pressure that not only expands the liner but also
extends the assemblies 116.

[0028]  Optionally, the leading ends of the outermost telescoping
segment 122 can be made hard and sharp such as with carbide or diamond
inserts to assist in penetration into the formation as well as sealing against it.
The leading end can be castellated or contain other patterns of points to aid in
penetration into the formation.

[0029] FIG. 7 is identical to FIG. 3 but with one major difference.
There are still a plurality of spaced apart fracturing assemblies 108 that have
valves 110 telescoping assemblies 116. In FIGS. 7-10 there are sealing
members 200 that have a small dimension for run in as shown in FIG. 7 and

that grow in the borehole 202 until they seal it off. The annular spaces 126



col | apsi bl e pushers 144 to push out the tel escoping units as shown in FIGS.
6a and 6b. The pushers can be extended with internal pressure or by another
means. | rwohlhe/case, a closure device is optional. [002PLTAISRM10884209
alternative to pushing out the assenblies 116 with pressure using

t el escopi ng conponents is to incorporate expansion of the liner 104 to get
the assenblies to the surrounding formation. This can be with a conbi nation
of a tel escopgmﬂvnalﬁqqabbxﬁr&au@heﬂfmm tstdaqh@geaﬁﬁgﬁﬁﬁfb@f@ ged e Xpansi on of
the liner can be with a swage whose progress drives out the assenbl i es that
can be i nt er narefargly %qulh@ The sealing agders A0Q ern set & Higtprepency of t he

expansi on canybf rdRREuM &y H[o@e%&l{se{vﬁeﬁf%ﬁe not M & e¥RaNgsetipid | ner but

al so extends the assenblles 116. [0 tionally, the |eading ends of the
out er most  t el éswopnnljoswgrerte ag@et@ilnt yﬁﬁ@ém&@at@ﬁ@%me@uch as with
carbi de or di gy Qé%xﬂb?}ﬁf%{otﬁosh@ %ﬁ{es\;/elfbgrep?’gegg e Ohn! A fss fﬂ*&@d ”mt' on as
wel | as sealing agal he I'eadi ng end can be cast el ate contain
ot her patter nwebﬁ‘lup@fm@camplea"ﬂ@ seplingemnenbpeat 2Mcanniso be Hernfed frpat & on [ 0029]
FIG 7 is ide Ut n here are
still a plura aP E?Ae O@pgg@dera%ga}r %‘ ﬂ%‘ﬁgr %rh%el%{?el %@%Eé‘éﬁ%ﬁ ge%l?i%@mtaﬁat have

val ves 110 teh@kd&pﬂlngleatgselrw méns:irilglzGchehmcaFfe%ionihams ¢)dm&re3n1arbr seal i ng
menbers 200 t hat nsi 0 FIG 7 and
that orow in Eremborgd SRS lyrmeienly S aah R G iE al B & S paces
126shown i n Fhiaulaf s@ﬁces di26s &d thd fmainnerF @ery8e@8nﬁ\haecmt fjotg carenber s get

| ar ger preferabl wel lin The . sea can swell in the

br esence. of -waridep i ERuion Ynern s SRbBEAE TR eRB SPEe e of "r ubber
for exanple. Ebmyh@ajae@h@@qu@tmqb@taﬁo@ﬁ@@msgentﬁmag 108 thyise bihe swel ling to
allowtine to get t assenbly into position in the wellbore. These covers
can be di ssol %@%Hﬁmllf ap eGpipnigab vax e eV itiptk theesort My gl s 200 can

al so be for medsidk oo cd NP GeiBIME Yot Thi 1®hin ERatmdrd si ﬁiﬁcﬁft@aﬁ:ﬁﬁ'(i@ of wel |
fluids or heat artificially added with a heater or i nduci ng a chem cal
reaction t hat °ffshoggelerhite  hg feisdgampredastes Fer%eélﬁégrmh gem 3! repr esent ed

by arrow 204, nsd donpi!aha Hf%re‘f@r@'exﬂenﬁve.

[0030] FIG. 9 shows one set of the telescoping members 116 extended
as the fracturing starts in the manner described above, while FIG. 10 illustrates
all the telescoping assemblies 116 extended and the annular space 126 sealed
by members 200 with breaks around the extended telescoping assemblies 116.

[0031] The above description is illustrative of the preferred
embodiment and many modifications may be made by those skilled in the art
without departing from the invention whose scope is to be determined from

the literal and equivalent scope of the claims below:



annul ar spaces 126. In this manner a very expensive cenent job can be
avoided. In formations where it is beneficial to seal the annul ar space
apart frowothe/seéss | ocations to the formati on from apsemskees3w08, the
use of the nmenmbers 200 is an econom cal way to seal w thout the cost and

| ogi stical issues involved in a cenenting job. This is an even nore
significant factor in offshore wells where the |ogistics of conducting a
cenmenting j obwagr@wnfar nore conplex and therefore expensive. [0030] FIG 9
shows one set of the tel escoping nenbers 116 extended as the fracturing
starts in thelmann@forgeaen frydyingpenikod. gRnTsing) G 10 illustrates all the

t el escopi ng asse | -5ﬂgy%§ eal ed by
menbers 200 mﬁthngéggﬁggéggﬁﬁ% t he égggﬁggg“?gﬁgg§g%?ﬁ39§§%§ eI§ies 116.

[0031] The aboWeortedeleiption is illustrative of the preferred enbodi ment
and many nodi fi Catépﬁﬁiﬁn%ﬁ?(gﬁﬁn dRukY séiﬁ%ﬁﬁlgsx%lt%g? aktnsottﬁleeofag%id\’“thom

departing fromthe I nve 0se scope IsSto etermned fromthe
literal and epwsagab ént esgagpeheoformtmnciizlentsaied sa WenuddsaduhstamtiallA f or mat i on

fracturing method, ;conpri.si.ng: running a conpletion string that conprises a
plurality of y passages i nto open hol e; spanning an annul us around said

string with at | eadliveogeprefsusaddluypd sisagphsattlbmt omnghepdd phsadeonomat i on whi l e
or cesurt zed 1 Ry SUERArS Bastio BRENr el YL LR AN eIy 0% e
formati on seahi gt sad cbahnppdrirs! Hefaal @ngiletdh tsetngSetiedl idlruiv éné pgd W t h - at
| east one seal s orted by said conpletion string when it is run into said
open hole. 2.° g% thod of claim 1, conprising: making said seal enlarge
to a sealing positiemdha@nodelihvecompriing: sai d open hole. 3. The nmethod of
claimz2, conprisi nr%élking said seal enlarge to a sealing position from delivery into said
open hole.
3. The method of claim 2, comprising:
making said seal enlarge by exposure to well fluids in said open hole.
4. The method of claim 3, comprising:
using the temperature of well fluids or heat artificially added in said
open hole to enlarge said seal.
5. The method of claim 2, comprising:
using rubber or a shape memory polymer for said seal.
6. The method of claim 2, comprising:
using a plurality of spaced apart seals as said at least one seal where
said spacing represents the location of said wall passages that engage the
formation;
substantially sealing said annulus around said passages by swelling of
said seals.
7. The method of claim 1, comprising:
selectively closing access to at least one of said passages from within
said string.
8. The method of claim 7, comprising:

using a valve member for said selectively closing access.



maki ng sai d seal enlarge by exposure to well fluids in said open hole. 4.
The method of claim 3, conprising: using the tenperature of well fluids or
heat artiwochal/i3g34added i n said open hole to enl arge saiPdTAS2010/054209he

met hod of claim 2, conprising: using rubber or a shape nenory pol yner for
said seal. 6. The nethod of claim2, conprising: using a plurality of
spaced apart seals as said at | east one seal where said spacing represents

the location of sajl wahdd HassRdeSOifiRihgengage the formation; substantially
seal ing said annul us around sai d passages by swelling of said seals. 7. The

nmet hod of cl ai m 1, lepgbgginesir apjftingspid ppysgess jnte resichyithdedesnatignat | east one

of said passaggs fRmWhINIMRIPRIAcRigrsiAg: 8- The nethod of claim7,
conprising: using a valve nmenber for said selectively closing access.9. The

met hod of cl ai m 1, fosinpriid pargages Engtrplativerigovablediestepingmembads.passages i nt o
contact with qre f?&ﬂ?&h&ﬂﬂcﬁ&nlgn%nﬁﬁﬁﬂ d of claim9, conprising: formng
' le teles

sai d passages fromrelative nova escopi ng nenbers. 11. The nethod of
cl ai m 10, conpri siingially mitarpadlylbjockimg exid hdsggell ocki ng sai d passages; buil di ng

pressure in said d ages. relativ . SAl el escopi ng
menbers. 12. The ﬁ%@%%ﬁ r%g%%d%ﬁ§{f8@8%€r&%ﬁ%%yuﬂg%qaﬁﬁc%P%yg%é
hydr aul i cal | ytedestapigy mgnt@rs. shi fti ng sai d passages into sealing contact with

the,for et i onyo 5. WINgNELygh Shalyk, corpri o1 nei expanding sal d string
mechanically or hydraulically extending or shifting said passages into
sealing contact with the formation.
13. The method of claim 1, comprising:
expanding said string to shorten the distance said passages have to
span to contact the formation.
14. The method of claim 13, comprising:
using a swage to expand said string.
15. The method of claim 13, comprising:
extending or shifting said passages by expanding said string.
16. The method of claim 11, comprising:
removing the blockage from said passages after extending them into
formation contact.
17. The method of claim 16, comprising:
dissolving or removing the blockage using a fluid in the well.
18. The method of claim 8, comprising:
providing a plurality of spaced sliding sleeves as said valve members
for selectively opening or isolating a plurality of passages associated with each
sliding sleeve.
19. The method of claim 18, comprising:
sequentially fracturing through a plurality of passages associated with
at least two sliding sleeves, said sleeves selected to be sequentially open so
that different groups of passages associated with different sliding sleeves can

be used to fracture in any required order.

10



span to contact the formation. 14. The nethod of claim 13, conprising:
using a swage to expand said string. 15. The nmethod of claim 13,

conpri si yO 2e¥BREISNg or shifting said passages by expamdirag2eiaioss28e ri ng.
16. The method of claim 11, conprising: renoving the blockage fromsaid
passages after extending theminto formation contact. 17. The net hod of
claim 16, conprising: dissolving or renoving the bl ockage using a fluid in

the well. 18.,Jhe ﬁ@gﬁggxgﬁcghﬁqgugnlggﬁgrlsing provi ding a pIuraIity of
spaced sliding sleeves as said val ve members for selectlvel openi ng or

i solating a plural PLSpdiee opalsbmgesid pagaeds andeaenipty @ééaa@lop sl eeve.
The et hod ofmﬁh§|n118 conprising: sequentially fracturing through a
plurality of pasSages associated with at |east two sliding sleeves, said
sl eeves sel ecgbd t'bhepaetbehefehindf) qpmppeing:so that di fferent groups of

assages associ ate ed to fracture
Pn ang required or%@w&%%gg#h%%%gﬁ%o@”%ghgﬁgi%ﬁﬁgﬁﬁgb f %a g: extending or
shifting saideasSE@EBMMRUép@ndén@ﬁmﬂmmgexpan3|on of sald strlng 2 1. The
net hod of claim 20, ca S&EIQQUWE&%ﬁpqL‘% %%!%F %x&&ﬁn ully extending

or shifting said pgésa conprl i'ng: spanning
sai d annul us Wmﬁhgawhlmhbamﬂdsmmsaages by extendlng or shifting them at
about the sa of. .claim 18, conprising: keeping only
one sliding s eeve lgéh%% 05“8351 BPH8e pr essurized fluid to the passages
associated wth Saltedplﬁgemly$h¢ didivg s$de@ewigen while delivering pressurized fluid

to the passages associated with said open sliding sleeve.
24. The method of claim 23, comprising:

closing said open sliding sleeve and opening another sliding sleeve that
is located uphole from the closed sliding sleeve;

sequentially closing and then opening sleeves in an uphole direction
until pressurized fluid is delivered through all said passages.
25. The method of claim 23, comprising:

closing said open sliding sleeve and opening another sliding sleeve that
is located downhole from the closed sliding sleeve;

sequentially closing and then opening sleeves in a downhole direction
until pressurized
fluid is delivered through all said passages.
26. The method of claim 23, comprising:

opening all said sliding sleeves and taking production through said
passages.
27. The method of claim 1, comprising:

placing a leading end of said passages in sealing contact with the
formation.
28. The method of claim 27, comprising:

penetrating the formation with said leading end.
29. The method of claim 18, comprising:

providing a sharp or hardened treatment on said leading end to

facilitate said penetrating.
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24. The nethod of claim 23, conprising: closing said open sliding sleeve
and openi ng another sliding sleeve that is |ocated uphole fromthe cl osed
sliding sweevwy13gaquenti ally closing and then openi ng slPeEusgoion3end uphol e
direction until pressurized fluid is delivered through all said passages.
25. The nethod of claim 23, conprising: closing said open sliding sleeve
and openi ng another sliding sleeve that is | ocated downhole fromthe cl osed
sliding sleeve; sequentially closing and then opening sl eeves in a downhol e
direction until pressurized fluid is delivered through all said passages.
26. The net hod0-of Eteansthakof chgpdr sginsigingopeni ng al | said sliding sleeves
and taking product j.oindnfHOMMRirERS ChiPPRIARE Snto 2éntactNEHBE HOGhA6n Cl @i m 1,
conprising: placing a |eading end of sai'd passages in sealing contact with
t he formati onusipgsaidryadverrperplstt of cl ai m 27, conprising: penetrating the
formation “‘tELsajfhé¢¥HB Cgﬂg9(%%lﬁgmg.nethod of claim 18, conprising:
provi ding a sharp or hardene tfeat ment con said | eading end to facilitate
sai d penetrati ng. 30gadingsankphergeowite hmixteBlable ompities pmg sedoathgtihgni ng or
shifting said_pa S, | con i h i ' id valve
menber. 31. TH%’%%?%%% %g&%t%ﬁn%@?éé%%%??éf%g&gégggbgﬁﬁgégﬂgl%%ssages W th
an extendabl efommaatier on a second string run into said conpletion string to
extend or shift said passages to the formation.

12



