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selective dislodging from the wellbore and/or the casing as a result of sand, dirt, and/or other
matter interfering with operation of the hold-down systems. Further, some hold-down systems
require special and/or extraneous wellbore service procedures to activate and/or deactivate the
hold-down systems. In other words, some hold-down systems require wellbore service
procedures (e.g., wellbore intervention or trip-ins) in addition to the wellbore service procedures
required by the wellbore servicing device secured by the hold-down system. Some hold-down
systems are capable of providing sufficient holding forces but fail to provide any centralizing
and/or selective radial placement of the secured wellbore servicing device within the wellbore.
Accordingly, there is a need for systems and methods for holding a wellbore servicing device in
position within a wellbore with a reduced risk of becoming undesirably lodged within the
wellbore. There is also a need for systems and method for providing both hold-down
functionality and centralizing and/or selective radial placement of a secured wellbore servicing
device within a wellbore. There is also a need for systems and methods for holding a wellbore
servicing device in position without requiring special and/or additional wellbore servicing

procedures.
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[0005] In another aspect, the invention relates to a method of servicing a wellbore. The
method of servicing a wellbore may comprise delivering a pressure activated hold-down tool
into the wellbore, the pressure activated hold-down tool being connected to a wellbore servicing
device, increasing a pressure applied to the pressure activated hold-down tool and the wellbore
servicing device, and increasing a deviation of a curvature of the pressure activated hold-down
tool from a longitudinal axis of the pressure activated hold-down tool in response to the
increasing the pressure. The method may further comprise engaging the pressure activated
hold-down tool with a feature of the wellbore to resist a longitudinal movement of at least one
of the pressure activated hold-down tool and the wellbore servicing device and servicing the
wellbore using the wellbore servicing device.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a simplified schematic view of pressure activated hold-down tool
(PAHT) according to an embodiment of the disclosure;

[0007] Figure 2 is a schematic orthogonal top view showing a longitudinal axis of the

PAHT of Figure 1 relative to centers of curvature of the pressure activated hold-down tool of

Figure 1;



[0006] Figure 1 is a sinplified schematic view of pressure activated

hol d- down tool (PAHT) according to an enbodi nent of the disclosure;

[ 0007] Fi gwoeofi/i3ss7a schenmati ¢ ort hogonal top vi ew show rgTaB20Ngiobésdi na
axis of the PAHT of Figure 1 relative to centers of curvature of the
pressure activated hol d-down tool of @ gure 1; WO

2011/ 138577PCT/ GB2011/ 000668 3 [0008] Figure 3 is a an oblique view of a
reverser elenment of the PAHT of Fi ?ure 1; [0009]Figure 4 is an oblique view

of a bdAeP8| enBiguresk isaiga obligme \iew PF gtrverser clementof fiediHaT st Figuee ki npl i i ed
schemat b609\j| eWF%Lrealpis%toglricﬂ?et\Jié/\S oPSfPélfb' ERnt 8{” @ PANT oPﬁ%&Jeq'; ng to the

discloéure,
[0010] Figure 5 is a simplified schematic view of an alternative embodiment of a PAHT

according to the disclosure;
[0011] Figure 6 is a partial cut-away view of two PAHTSs of Figure 1 maintaining the
position of a wellbore servicing device and centralizing the wellbore servicing device;
[0012] Figure 7 is a partial cut-away view of two PAHTs of Figure 1 maintaining the
position of a wellbore servicing device and decentralizing the wellbore servicing device;
[0013] Figure 8 is a partial cut-away view of one PAHT of Figure 1 maintaining the
position of a wellbore servicing device and centralizing the wellbore servicing device wherein
the PAHT is located uphole of the wellbore servicing device;
[0014] Figure 9 is a partial cut-away view of one PAHT of Figure 1 maintaining the
position of a wellbore servicing device and centralizing the wellbore servicing device wherein
the PAHT is located downhole of the wellbore servicing device;
[0015] Figure 10 is a partial cut-away view of one PAHTs of Figure 1 and a second
alternative embodiment of a PAHT maintaining the position of a wellbore servicing device and
centralizing the wellbore servicing device wherein the PAHT of Figure 1 is located uphole of
the wellbore servicing device and wherein the second alternative embodiment of a PAHT is
located downhole of the wellbore servicing device and comprises no reverser element;
[0016] Figure 11 is a partial cut-away view of two PAHTs of Figure 1 as used in the
context of a wellbore for performing a wellbore servicing method using a wellbore servicing
device, showing the PAHTSs and the wellbore servicing device as initially located,;
[0017] Figure 12 is a partial cut-away view of two PAHTS of Figure 11 as located due to an
increase in temperature;
[0018] Figure 13 is partial cut-away view of two PAHTSs of Figure 11 as located due to a
reduction in temperature achieve by fluid circulation; and
[0019] Figure 14 is a partial cut-away view of the two PAHTSs of Figure 11 in an actuated
state due to an increase in fluid pressure applied to the PAHTS.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] In the drawings and description that follow, like parts are typically marked
throughout the specification and drawings with the same reference numerals, respectively. The

drawing figures are not necessarily to scale. Certain features of the invention may be shown
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for purposes of description with “up,” “upper,” “upward,” or “upstream” meaning toward the
surface of the wellbore and with “down,” “lower,” “downward,” or “downstream” meaning
toward the terminal end of the well, regardless of the wellbore orientation. The term “zone” or
“pay zone” as used herein refers to separate parts of the wellbore designated for treatment or
production and may refer to an entire hydrocarbon formation or separate portions of a single
formation such as horizontally and/or vertically spaced portions of the same formation. The
various characteristics mentioned above, as well as other features and characteristics described
in more detail below, will be readily apparent to those skilled in the art with the aid of this
disclosure upon reading the following detailed description of the embodiments, and by referring
to the accompanying drawings.

[0022] Disclosed herein are systems and methods for maintaining a position of a wellbore
servicing device within a wellbore. In some embodiments, the systems and methods described
herein may be used to pass a pressure activated hold-down tool (PAHT) through a variety of
components within a wellbore while the PAHT is in an unactuated state. The PAHT may be
actuated by increasing a fluid pressure applied to the PAHT to cause the PAHT to mechanically
interfere with a component within the wellbore, thereby maintaining a position of a wellbore
servicing device attached to the PAHT. In some embodiments, a PAHT may comprise a
pressure actuated bendable tool that, on the one hand, is configured to lie generally along a
longitudinal axis when unactuated, but on the other hand, is configured to deviate from the
longitudinal axis in response to a change in fluid pressure. A greater understanding of pressure
actuated bendable tools and elements of their design may be found in U.S. Patent Nos.
6,213,205 B1 (hereinafter referred to as the ‘205 patent) and 6,938,690 B2 (hereinafter referred

to as the ‘690 patent) which are hereby incorporated by reference in their entireties. In some

embodiments, the PAHT may be configured for selective actuation in response to a change in
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embodiment. Most generally, the PAHT 100 is configured for delivery downhole into a

wellbore using any suitable delivery component, including, but not limited to, using coiled
tubing and/or any other suitable delivery component of a workstring that may be traversed
within the wellbore along a length of the wellbore. In some embodiments, the delivery
component may also be configured to deliver a fluid pressure applied to the PAHT 100. For
example, in an embodiment where the delivery component used to deliver the PAHT 100 is
coiled tubing, the coiled tubing may also serve to deliver a selectively varied fluid pressure to
the PAHT 100 through an internal fluid path of the coiled tubing. While the PAHT 100 is
shown in an actuated state in Figure 1, the PAHT 100 may be delivered downhole and/or
otherwise traversed within a wellbore in an unactuated state where the components of the
PAHT 100 generally lie coaxially along a longitudinal axis 102 of the unactuated PAHT 100.
In some embodiments, the longitudinal axis 102 may lie substantially coaxially and/or
substantially parallel with a longitudinal axis of a wellbore component, such as, but not limited
to, a casing string and/or a tubing string through which the PAHT 100 may be traversed.

[0024] The PAHT 100 generally comprises a plurality of bend elements 104, a plurality of
reverser elements 106, and two adapter elements 108. Because the PAHT 100 is shown in an
actuated state, the bend elements 104, reverser elements 106, and adapter elements 108
cooperate to generally cause deviation of the components of the PAHT 100 from the
longitudinal axis 102 instead of causing the elements to lie substantially coaxially along the
longitudinal axis 102. Such deviation of the PAHT 100 components from the longitudinal axis
102 may be accomplished by the cooperation of the bend elements 104, reverser elements 106,
and adapter elements 108. Cooperation of the bend elements 104 and the adapter elements 108
may be accomplished in any of the suitable manners disclosed in the above mentioned ‘205 and
‘690 patents. Particularly, some aspects of the bend elements 104 may be substantially similar
to aspects of the members 82, 84, 86, 88 of the ‘690 patent while some aspects of the adapter
elements 108 may be substantially similar to aspects of the adapter sub 80 of the ‘690 patent.
Transitioning the PAHT 100 between the actuated and unactuated states may be initiated and/or

accomplished in response to a change in pressure applied to the PAHT 100 and/or to a change
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the PAHT 100 different from the first longitudinal location of the first center of curvature 110
and different from the second longitudinal location of the second center of curvature 112.
[0027] Similarly, a fourth center of curvature 113 may be conceptualized as also existing at
the first radial offset from the longitudinal axis 102, in a second angular location about the
longitudinal axis 102 where the second angular location is angularly offset from the first angular
location about the longitudinal axis 102, and at a fourth longitudinal location relative to the
longitudinal length of the PAHT 100 where the fourth longitudinal location is located between
the first longitudinal location and the second longitudinal location. Further, a fifth center of
curvature 115 may be conceptualized as also existing at the first radial offset from the

longitudinal axis 102, in the second angular location about the longitudinal axis 102, and at a

fifth longitudinal location relative to the longitudinal length of the PAHT 100 where the fifth
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di ff i al ' the. PAT-1T 100 i . t itabl e.
i scrocbde PRETE & ashBitchand oo st Bt i S| BoGyG Bt
PAHT 108meRMoke ceotibegured to lie substantially along the |ongitudinal axis

102 when in an unactuated state, it will be ap&geci ated that the
i nt er pol¥03Qlon Hefartieg nevw dp Jagure| e ra rbliquo Gickeoire sevepen glearcabie 4 tewnmy

cause ?\}é?%g le%ﬁ%{' !&)fgist Oﬁ}%tggt?a?léz l'mﬁé['rr t‘éa‘t1;e:lﬁE1eelé;@Hleqttg‘| FfOAF @EF ﬁo%gg%ﬁ%&png % ' 2

Fi gur e Cc r-se our reverser el enen

sone enioctkdreligsl1cadse fehersd?AHIMER01060 ndNbe ideseridad e didhgirising € uewddenr e
that generally correlates to a ﬁlﬁural ity of centers of curvature. Faor

exanpl elongifuingt axistldd thorernarally hes ceasibyivedh lonsivival fisnlP2owberethe el at ed
to fi Vel(w 86k DRl unGE0NEE Staftl B A Rlement 106 further comprises a reverser ring 120

that has a reverser notch 122 and a reverser channel 124 angularly offset about the reverser
longitudinal axis 118 from the reverser notch 122. The relative locations of the reverser notch
122 and the reverser channel 124, in this embodiment, are substantially similar to the relative
locations of the notch 94a and the channel 94b of the ring 94 of the ‘690 patent. However,
unlike the lug 90a of the ‘690 patent, the reverser lug 116 is angularly aligned with the reverser



[ 0026] Referring now also to Figure 2 (a schematic orthogonal top view of
the location of the longitudinal axis 102 relative to the centers of

curvat urewdescwisked in further detail below), a first ceotrasB20fi/mugesat ure
110 may be conceptualized as existing generally at a first radial offset
fromthe longitudinal axis 102, in a fjrst angular |ocation about the

| ongi tudi nal axis 102, and at a first 9 ongitudinal |ocation relative to the
| ongi tudi nal |ength of the PAHT 100. Further, a second center of curvature
112 maychiymet d ¢ egtherathian dbe zeyerses votshi 1921 nfcepadiaglyl linterpositiofe of ithes feversen al

offset fro | ongi tudi;nal axi 2. -al so i fir u I Lpn
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at a t lyrevddé anginewditraboledaciited thekatimessidnal ¢ureatlresigi t udi nal | ength of the

PAHT 100 different fromthe first |1qQngitudin ocation of the first center
of curVf93ie 1RefeHing nav fwFighte ’raélrﬁci’thgl%e ¥’§Wo‘?11toa *’%ﬁlg‘%]?rﬂ‘fﬂtﬂgﬂ 1§ 1 on™of the

second ERALLMCA 164HF bUUEschbE) ol QORI baid tongRudihidd 1061 Techérally

curvature 113 nay be conceptualized as also existing at the first radial
of f set Ifes @oatisily wishdortgitdidinal aax 162 #h2n thenP AHFeldfrid i thpuinactubted stateonThdout

of fser ot ¢ P Shrincormrosat BbAna cndn e rf dtinid® o € 585, ¥ and
at a fquetdy |19@%§1H£yl§‘@¥fsét oG8kt BB Hehd géﬂthlﬁdihﬁl &4e 1208 teiveall nbRAOL30. of
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t he PART 100 where the fourth longitudinal |ocation is |ocated between the

first |Bregektid logtidne obthiedend mdtchH30sthe bawfl ¢hanpéltldai andl a banddug &3, irifes her

fifth f . . b i i 811
e 11 retoopia o AR Crine e e e ATRGROATHLAE o o AR BIcRbARP

angul arg4bastahd Ahg 8lp@Bthet 4300 Ipaisi. t tidbther entioidinddds) therethtiat afgdlif lobations of
| ongitudinal location relative to the | o&i tudi nal | ength of the PART 100
wher e tthebendilug 134xthetnd nold 36 Fov tpbard chamwh 6% may b difterrnt Haprovide aky on i s

| ocat ed 1 |.ongi ' tion and the third | ongitudinal
| ocat i ooﬁlfg%m%%gﬁé]ng?sgﬁ&gbofg- eé%?‘?fbagﬁh\é%@%%i ment, the first center of

cur vat yoe32110, Refesrirpaamnth Eigadeg anfl 4¢ oficvait more bbb clearedtstlidd mdyi bedproeidedr of
curvature 114 are Ioc%t ed in substapti al I}% thﬁ égma a%%?lglr Iocdi\ti n about
the | oritjth 08§ AaMOESieetnIFs. Wi anecpbremeRyy ths teehildP 2t & ¢ formed 38 t he
fifth gﬁgtt%ﬁongfeﬁgeﬂ?%gtrwi 1y fom™ So&}pgﬁ §Ohe Wesd @E}Eﬂeﬁ! {04. oths RkthPy3 62yt 180

degree ut t gitudinal axis 102 centers of curvature 110, 112, and
114. | tcowiprise directippalegdoatetritst dhlatving sond taethe iifothi steomigly, engage erwalbfvithin a

Cadi al eghernis s G RN Ly 8F BAOGIITINES FBEnieBh s N s
| ongi t Ucﬂfe@%naﬁ?&o?n&@@& al RN D§trdHgl dnBhBittenBidd Sicohd 8RletAbn ls@B@intiWIN Bpposite

| ocations relalive to the Ion?i t'udi nal Ien%t@h of the PAHT 100. [0029]In
some erthodirstshreetion (¢ez..u dovahale direciionht i ether emhedigenigatestdh PB&Hmay @otendy

continuously (or discontinuously, e.g., in discrete segments) about the entire circumference of

C

the body 138. In an embodiment, the teeth 136 may engage a casing 146 or other wall within a
wellbore. While teeth 136 are shown as comprising substantially triangular cross-sectional
shapes, it will be appreciated that any other suitable shape and/or configuration of one or more
teeth 136 may be provided. Teeth 136 may be formed integral with body 138 and/or may be
provided to the body 138 via any additive process, such as, but not limited to, welding, bonding,
implanting, and/or any other suitable manner of affixing teeth 136 to the body 138. In some
embodiments, implants may be hardened buttons comprising tungsten carbide and the hardened

buttons may be implanted at strategic locations on an outside wall of one or more of the bend



sinmul ate a sine wave and/ or other wave function that generally provides at
| east two curve inflection points and/or two transitions between positive
sl ope andwoegatisye7sl ope. | n ot her enbodi nents, the undecaidBrgiicuenssat ur e
may not be uniform and/or nay conprise nore than two curve inflection

poi nts and/or two transitions bet ween(?oosi tive slope and negative sl ope.
Furt her, some enbodi nents of a PAHT 100 may conprise no reverser elenents
106 resulting in a single center of curvature. Still further, while the

cur vat wlements t0de Ensthemmdule pegtir 1 3@ areshovin a5 heing gravided ansbead lqmentfekMy ihed i n
terns of, a j ional, c il i)l i;ate t

brboai e PALEE SOTERBOA R HEN a6 hal iirinhY pEBRIERAAIiE 8 I GhAY 106

cur vat wné/ophdaprer 2leineatsd@8PAHT 100 to exhibit a spiral, corkscrew, helical,
and/ or ang/:gnon- uni form t hr ee-di mensi onal curvatur e, 2¥0030 ﬁRggoer rin

, now to
Fi gure [8033n oBigegue friber shovs thaf obs ctdapire pismrentso 60 dnaph roedvRY s
el enent ) [ char B RSs :
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has a reusiaebrdfiichiok?2 and a reverser channel 124 angul arly of fset about

the reverser longitudinal axis 118 fromthe reverser notch 122. The
rel ati e034jcat Refesringf navhto Figurer’s en aignativeksbodiment € a PAFEF $@4 isshawnelln 124,

in this enbodi nent tially simlar,to.th | at | i f
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Howev errevditr icke@ndnbie1 d6ug1 R tof fotdaethe 63%t@aélaﬂénts 1 6% i@ Metenaralized pokitidng S

angul ar Ily aligned with the reverser WO 2011/ 138577PCT/ GB2011/ 000668 8
channelrelafive toghe dngitudinaltaxis 102y ronsidering bl PAEPTs 1Q0ofkigwgs ¥ and At b eapBS t i on

onaul artesy FRCESHTE T By SP-QENERA BERRRE LERRI Fabfiy Rl d68 of dPAHT,
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negative slope, O course, .in other enbaqdi nents Wi}{],e rel ative angul ar
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t hree- di MBnsi onal curvatures. 10 1] Refefring now to Figuré 4, an oblique
vi ew ofappreomred thhtchendtlei@dtsil4’s noverser dlhmente h06’chmheiapted Slémenty 108’ megbe i bed
as conprisi,ng a bend itudinal axis 12 hat .general | i es, coaxi.glly
ot GRTE AR e 46 BE s A SrelepRnr o by st 1ohandabRha it o
The beng,el.armtwdddrd urther conprises a bend ring 128 that has a bend

notch 130 and a bend channel 132 angularly offset about the bend
| ongi t U@l aki ©p2Gor,r tm RAETHERR mryt ber deBgeredHntor a| wellbpee lapd/ar iigtasa of

t he bend notc 30 he bend channel 2. and, a bend | w1 i
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not ch 94ajeliNeted BEA/6MAREOA se%?lo‘lj?éd infiea WelBor dviaik thd BAHEAQ0 paineimtunattiaated her
enbodi ments, the relative angu ar |l ocations of the bend lug 134, the bend

not ch 1%@e saffat theeoppare e PATED 10/hlje gbsantislby dong the leneiviigal iy 1 ®ne of
th b - .C [ 4- ; - di i P . ) i t
Fi Su?es %ﬁ%ﬁg&g%ﬁgp@%&eﬂ%gﬁd&&gﬁé}gﬁ%ﬁigﬁﬁlﬁ%)lf{ e délrﬁgﬁx eJcSilf %thﬁﬁo eoor
nmor e t egfish BydQGelivefing theePRHT 100, a ddd@red &ehtionl @Ghinr the gadibor| whild the PR Bs

sharp protrusions extending radially froma body, 13 f th end el enent
104. Th0tigaetrpctated{and %swgy pragnEzip E?rrt%é}m@%g%’émgége Eﬂ*ﬁf%m%ﬁ%m? eeth
136 to [ I i i e:.d : R i e.g.,
o upholtsy JE X EPUG A, Ry 148 L e PASLE DODCit Buidg Bhe deliRey ok € O
geonet rdepkyalehbwito ghes tvelibuge. e rigaly @ebvery iand/ar deployrdenti ofetbe iPAHE UB8 tintot thal | vy
opposite the first direction (e,g., a do ol e diirection)., |l n other

o Podi rsiltere mak bk mosoro SrtaioReRoR ARG ooy i Bkibach sy o o
in di scgelife 58YNRMS orPbiRAted BRes B WhereGhitiEn iHeavaMer: ME PAIET PO6lK 1deed. | N an

embodi ment, the teeth 136 nmay engage a casing 146 or other wall within a
wel | bor Many\kicheiqueseeXist1f26 calcelagmp e estimatadplocationgofsie AT 10| quring swelyul ar

cross-sectional,, shapes, it w.ll be.appreci.at.ed that a t it

shape a E‘)’Sﬁ?/ a@%’f p&ﬁ?%{f‘?rgn A\(I)\tewotﬁgrﬁ?‘peg 1 1Pce}g€%orf3cg mnglé Oggn’ %%ué\ﬁll:é e@%ﬁ eeth
136 may be fornmed integral with body 138 and/or nmay be provided to the body
138 via any additive process, such as, but not limted to, welding,

bondi ng, inplanting, and/or any other suitable manner of affixing teeth 136
to the body 138. In sonme enbodinments, inplants may be hardened buttons
conprising tungsten carbi de and the hardened buttons may be inplanted at
strategic locations on an outside wall of one or nore of the bend




WO 2011/ 138577PCT/ GB2011/ 000668 9 el enents 104. Further, while teeth 136
are shown as being provided on bend el enents 104, in other PAHT 100

enbodi nenve,2011e88377136 may simlarly be provided on revecsasB2elwnesss 106
and/ or adapter elements 108. [0033]Figure 1 further shows that the adapter
el enents 108 may be forced by the prezéurized conbi nati on of bend el enents
104 and reverser elenents 106 to lie bstantially centralized within the
casing 146. In other words, the adapter elenments 108 may be forced into

coaxi alofadrksiregandirtasiled ibingruged taidepioy the PAHID P00, meesusiarisd/or s1anHerimgAHT

Frgur o eiBfl S HESRn LSl B BEH Wi Mo ERILE [ochfharidthé ©
enbodi Megis,1 08 wihhilthd QRlIb&¥. conpri se a conbi nati on of bend el enents 104 and
reverser elenents 106 selected to force the adapter elenents 108 into

decent rl8036ded pbeiPAIBRd 0P anay |b9ea°ft@tqdh@1°redh§| I} 2P 1g,deployed to @xdesiretbr i ng
t he PAl 0
b ov ddacitly St A AbaSe he BAIP 100 hal BB RERAS4 B SEAEED AR BRYRE

desir edapbbezhtd tho PAH R DO.e It @oxhdﬂembod@ehtsda hiaid pmssarelﬁﬁy as iscremed wnthnm‘a
desi gn 0 |ate sel ecting the s zesg, arders
relati Wégrbftﬁﬁ Ahibr el aE et o eqrbered So e AT by e Bl RS0k
Furt heroonﬁgmie@%o SRROM Hr%ﬂ:fas@{n Ehﬂu%r%ssﬁre &livikeld! tobe W?Q'Oétrﬁ%é tARE d:f@nd

el ements 1 reverser elenments , and adapter elenents 1 may be
provi dedbove-tiésctibest devia@ion bbthe PAEE f OV at leasgaqérsemucmdbwatlmls@amedga angggand/ or

any ot her j | e. wal.l n a | 1 Qore. [003 era ,._the PAHT 100
mmy be EPAL: B Wik S feandti bl ooy dF STne brBobeioniBricett L miy Fisaee.
such as;chingt &RFINEatAR R fannnBldrhme ellbBe @kl fatutehst thAREl1661e b®any
del i vered and/ or o%hermnse depl oyed into a well bore while the PAHT 100 IS
in an j@mmacréddm@s &valopedkat J@lné @Bwp@n@dm psfforatien,Fypemingoynciien, and/or

bst I di I 02
cuost 2 bt Bl A e AP SRR B8 A5fre TS SRE Rl i 0d D

del i verpAgTt1i0e aBAJdiF tHeOReth0138 ofahé PAMT DR Irofonw éhbdilitbets \whé kdet 836/\bf A e t he
PAHT 100 i s not actuated éand thereby m nim zi n%Qcont act duri ng, del jvery)

the PAMMgodemayt 04y, 188 nayiapplyea fﬁé‘&rOftaBO‘ftHQO 0}bih geainsg theriaterine walhof 100
itself r: y

et 1 ver'? Sl e RRBAE W oBpFaRbol R ITBRIT, Mofpdy e WReiRl o abil§tny

noni t oreghlertsnitihle Yorde aggiest ameomserimnds/alirofahm:amig Mooy éthadfeatoke withiesbary t o
provi de elﬁ)gesti mat ed or educated guess of where within the wellbore the
PAHT 108°'1%™% ocat ed. Many techniques exist for calculating the estimated
l'ocati qgopf] t hReféﬁ'fH R0 ARG %Lb‘éhla@%tla%@a'yyv@aﬂgf QPA@ﬁpiWMbloyéd frew

t echni ques may |nclude one or mor e of measuring a | engt
a wellbore 200 is shown. The wellbore 200 comprises a casing 202 that i 1s cemented in relation

to the subterranean formation 204 through the use of cement 206. A tubing string 208 (e.g.,
production tubing) is disposed within the casing 202 but does not extend beyond a lower end of
the casing 202. The tubing string 208 is received within the interior of the casing 202 and the
delivery device, in this case a coiled tubing 216 device, is received within the interior of the
tubing string 208. In some embodiments, the internal diameter of the casing 202 may be about
8 inches, the internal diameter of the tubing string 208 may be about 4.5 inches, and the largest
diameter of the PAHT 100 may be about 3 inches. It will be appreciated that due to the flexible
nature of the PAHT 100, the PAHT 100 may be delivered through the relatively smaller
diameter of the tubing string 208 to thereafter selectively engage the relatively larger diameter
casing 202. It will be appreciated that the PAHT 100 may be used to engage walls of wellbore

components having a great variability in internal diameter. In some embodiments, the PAHT



WO 2011/ 138577PCT/ GB2011/ 000668 10 of workstring and/or coiled tubing used
to depl oy the PAHT 100, neasuring and/or nonitoring a weight of the

del i very wewvhoier3sand/ or any ot her suitable nethod of estcraiB20g/modescati on
of the PAHT 100 within the well bore. [0036] The PAHT 100 nay be actuated
once the PART 100 is deployed to a deﬁi&r ed | ocation. Such actuation of the
PAHT 100 nmay occur in response to a change in a fluid pressure applied to

the PAHT 100. In sone enbodiments, a fluid pressure may be increased wthin
a wor kstQ0imay tercapahle ebbdingideliybied ghrohgh an interaph diagteter of thettplinggrmg 209 tharhe
PART 100 _jmay . be confi d hat .an _inerease jpa fl ui essure delivered
o t ho PAE! T0mo pRgL BV By RE ek Bls Aol RRAF ol Do svithte® “The PaT 100 ot

| east UoD38] SoIMuifie BmBbditnents, the FAITE 600 treayehgagd tb Relebtily 1RR awveltbode
feature of the wellbore. In sone enbodi nents, the teeth 136 may engage
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single @Pm of the W @Bﬁmgég'gnév a‘ﬁgegef“@n b%&%nsé{srab may -@G%i%furg‘ﬁéi nst
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PAHT 10 e configured to apply any other suitable force against the
i nt er i ahe wellborefsenvivingersratign d#y o acxomphbstied at farua lecatipnswithin iee welliovor e.

0037 erri ow t o, Fi qur i.al cut-away vi .of a PAHT 100 as
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t he use of cement 206. A tubi ng string 208 (ngg_éﬁagr oduction tubing) is

di sposeubingi2hp devine andhisi gegeraiip hived retpsias thhe by e embedimentaribe of
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enbodi nents, the internal dianeter of the casing 202 nay be about 8 jnches,
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may be mey bear factiring deplice, ebing pahdhied gevsermlipedorationa e eleviot, 2dnel tsulaiiog
string 208 to thereafter selective]y engage the relatively larger dianeter
casi ng G0 PROKST 1956 ST ety oK drice: RaCwAIRET0R sepernaaiens BRgage
wal I's of eiskd &%@mg%gp@ﬂ&%éfm\éa BY 1% WEIBRke ¥RHiLiABIdblitY 22 MmaPbe Hasturin
dianeter. In sone énbodi nents, the  PART WO 2011/138577PCT/ G2011/000668 11
100 nmaysebacesaphirigepwichingi seryicks] parforatibn puro serhicesy zonal gselationdsexvieese paeker t he
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hydrojetting tool that may be used to perforate and/or fracture the wellbore and surrounding
formation.

[0039] Still referring to Figure 6, the wellbore servicing device 220 is connected between
two PAHTSs 100. In this embodiment, each of the PAHTs 100 is configured so that the wellbore
servicing device 220 is substantially centralized and/or substantially coaxially aligned with
longitudinal axis 222 of casing 202. As such, the PAHTs 100 may selectively centralize the
wellbore servicing device 220 within the casing 202 and/or any other component of the
wellbore 200.

[0040] Referring now to Figure 7, another embodiment is shown where the wellbore
servicing device 220 is connected between two PAHTs 100. However, the PAHTs 100 of this

embodiment are configured so that the wellbore servicing device 220 is substantially offset



[0038] I n sone enbodi nents, the PAHT 100 may be used to selectively lock a
wel | bore servicing device 220 in place within the well bore 200, to

t her eaf t ewoperifassma wel | bore servicing operation usi ngpthaBrelldooses
servicing device 220, and to unlock the position of the wellbore servicing
device 220 within the well bore upon cquletion of the service. Upon
novenment of the workstring (e.g., the'toiled tubing), the PAHT 100 may be
used to further optionally repeat the |ocking and unl ocking of the well bore
ser vi cifngm dheeviongit@pal hxis 327 ohcasmgt 20at ASh%lc ¢ BOHE ssl@Pvmayi selgctiyddy apsusn may
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carried bﬁ@the coil ed tubi ng 216 device and is generally fixed relative to

t he PAHFellbore sqrvicigndeviagh& @ ivelerasd intpepesition agaanshiie inmer well| orasing 49 ci ng
devi ce Y [ Y [/ or
any. ot HaTvelEin dRtiha SEOSHRECANE PALER, |OPEEP pRtoh G UFAaREL B8k bBRF, O
may be wivdedathoum dfflecenatikaition rsjjatate tatl&ubm@mdmabd;dlyzﬁ ofedsihg2@f.t udi nal

| ocation alongthe workstring relative to the PAHT 100,
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packer device aci d wor vice. Accordingly, 1n sone enbodi nents,
t he wel ddvmeazeehvﬂm amg)adpmm,tthohAbﬁr Fofrisechfiguradite seledtiviehr @ntdizeithd vppedevi ce

220 may act ser bi.n chi ng,servi ces, perf.oratian gun
ser vi ce"sn Ozf %ﬂ”e F ?W’(‘}Wgs‘g?' W@é@ wkﬂgéﬁgrovge&egg 8géhe ‘ﬁﬁ@’f’ﬁ&eﬁfﬁg\%WF
servi ceg {n@NrRFRALH BHNE PAHE B! | BOTd@het Sonlimntsl €th&e weBbdte meplﬁahgt ting
tool that may be used to perforate and/or fracture the wel |l bore and

surr oun@hnn@nérm meeyi b att§ded ¢ She lewaredndr off ty wdlhorggmﬂcelg dww@m bdoe

servicin vi ce 220 | nnec ed between .t PAHT

enbodi ‘fnp %30h < ertsﬁ (TapgHE LIS PRy e eE” ffl(%got ﬂ}ehe el ﬁ%oorfethe
ser Vi ci welyde/ieedcidgdevide ;_sgqbst antially cent raI i zed and/ or subst antially
coaxially aligned with |longitudinal axis 222 of casing 202. such t he

PAHTs 10044y Refesing newytockiguread. 2 avallhare earyipige edeyice\4 29 ﬁgshewl asebeing
o
¥“0046?%o?§?cﬁi@d?]ﬂg Qgsg\%? ‘EZPREEF ur e@xs g’%%? Y, gzg;g %ehg{ t%(ggsﬁ élig\/\};er e gﬁ%

wel | bor devier220c hﬂmmw&&néiﬁ,ahe BAETININEXC ednﬂmreﬂete RelevtiveBAtdhtraliA2Ghe ldowever ,

EQ?\VIP ?,l—gé q]fggc; g% l%oglgggrgqréb()d Uf&%{% §r elylceotgé Iggéjerr%g@)%? t};[ehv%lll}opeese%l:llntg)%reslce

2011/ 138ky; %Pm%&g%ll_@g Q%g%@ tubing P FG”C QP ReHbb AR ottt SvelBoreFernidag NY

202. As such my se tively ensure ecent rali zation of the
wel | bora)mmmemtsmag beteattiacleed 28 Ghenipper end b‘étmamlllbgrezsremanﬂ/dowcam andierthe

conponent of wel | I n th S enb i men 2AHTs., 100 ar

conf | guieET §B‘§ toﬁél?e %’ ﬁgﬁ{/\iﬁ 3:r°§ e§%?19 {/lsl’:léatb%ez %?l?ltggcdgalcﬁﬁlw be
POSi ti 0ghnBE@Ed 1R thd hishet BREST NG EIIre mbm@ dé0ide 22pvever, in alternative
enbodi ments, the PAHTs 100 nmy be configured to cause any other sel ected

amount  [9043HeceRefeating apwote Figheet i eanother rrmbiodineint jelishewn adiese Srpwehbarasi ng
202. servicing device 220 is connected between two PAHTs 100. The upper PAHT 100 of this

embodiment is substantially similar to the upper PAHT 100 of Figure 6. However, the lower
PAHT 100 of this embodiment, while also configured to centralize the wellbore servicing
device 220, is configured differently from the upper PAHT 100 of Figure 6. More specifically,
the lower PAHT 100 of Figure 10 comprises no reverser elements 106. Instead, the lower
PAHT 100 of Figure 10 comprises only bend elements 104 and adapter elements 108. This
embodiment of the lower PAHT 100 demonstrates that a PAHT 100 may comprise as few as
zero reverser elements 106 while still being capable of engaging a component of a wellbore

using teeth 136 (e.g., against the inner wall of casing 202) to hold a wellbore servicing device



[0041] Referring nowto Figure 8 a wellbore servicing device 220 i s shown
as being connected to a single PAHT 100 that is |located relatively uphole
from t he wel2bhoes7ser vi ci ng devi ce 220. In this enbodi meatrjGBR2be1/d066d¢d8 100 i s
configured to selectively centralize the upper end of the wellbore
servicing device 220 while the | ower ?ﬂd of the well bore servicing device
220 is not restrained by a PAHT 100. In other enbodi nents, other wellbore
servicngg conponents may be attached to the | ower end of the wellbore

servi cid?g wewiselected docation. doarxasipleappe oirhapreshand agieraente A0t And/or radapter/i ce
may be gonnec t 0 r LV{-Ch i 0.
0042 FFRPET 16 kel 3 ot BRI EE teloule Bl B UGG BAHCH A0 nBiG 0 eeg
as bei nggagingend ahet avall of radisg PAMT THIO dnitidirhént | sfcthkeldwee PAH Y €09 dswwnhol e
fromthe well bore servicing device 220. In this enbodinment, the PAHT 100 is
conf i guleapnstitesdhaica PHBTy1 Wonpy spmprserasdew anaerogisyersar slameniie] (opwhite still

servi ci ] WA Hﬂﬁm . gp¥§% : rvi cing device
220 is %ﬁ%ﬁ%@%c@%ﬁ@é %:ng/{”fek%ct ubi glagg(}%é%fntﬁqot eré gééﬁb%(ﬁ%gént s, other

wel | bor[@044r vi Befegringpnpone Riguresay1-hé, amteibbredsetvicitg enetipypeis shoetn oh whheh
wel | bore seryijcing device 220 and/or the .lower end of the PAHT . For
exanp! & ARy T HE Relecelinied i R 2 PRSHBR0 LY eTIAye BV EDRLEdN b Ene
upper epntinpdint Rectiiild RAR ek Yl ﬁ'ﬂ%%-ﬁ%ﬁiﬁﬁ‘er%?&ioniﬂ@%ﬂ@%@i&é)‘ 0 iRWVRIL
Figure 10, another enbodi ment is shown where the wellbore servicing device
220 i s Raihied0@drevatedde ventralizPART welld@re sehacing geviceP2Rr Fomrofl 111Rishow a

nbodi i hst gnt.i imlar to,th P 100 Fi 6.
Fovever AR yeigRe BRI dt S oea vl B i nars a7 an g 55t o
cent r al2gpearldh@eltdiré DOO Qs BBAMAIG @&ngﬁéﬂll\%ﬂeg&gﬁoﬂ farERN Do @umesht dehdralienhd ¥

fromthe upper PAHT 100 of Figure t re specifically, the I'ower PAHT 100
of Fi guvelbbee seoyiping seethetomeg berdsegribed epsemprisins (1)) lawesrg) thet BAHTH WY amhRT

100 of Fi,qure 10.conpsises l.y. bgnd_ e nt . ts 108.

Thi s erbUBoRer st RevRbad e oo RBHEN <) 2PHuRty, BORRIL 81 gHRILE

conpri sdispisceimeit $the eaatisrevLiREFARTEMBNEA] H6walibokesestiting deeicag26dpald e of

engagi ng a conponent of a well baore using teeth 136 (e.g., against the inner
®

wal |~ ofingrgased temmspatuneo(3) aptirngliydoming Buidethyouen the wWeaskseide cogying the PAHTS
2011/ 138h7 0 1 0n4 A - FQr o e,
one or3§@ré? é%ggéﬁ%%%ngggggﬁ %ﬁﬁ%ﬁ%hgégﬁﬁgbggﬁgﬂg%?§%%§gngcg%ggéﬁga%r

pr oxi Mblﬁ%inﬂfmallpmpl&agh«)l’m l(lli)J\m(rjd %F?el]ﬂifbﬁi ;n]ayilchmgvkwi%%,lgﬁgmﬂylggt he

i nner . of casi S odi yent  of. . .0

dononst TS PESEao HeprHTs 40 %@H%o%gggfesea‘gcms M T 5 pbvals D AR Bivent s
106 whi{(® sidl dperdhiHROvARBALLRVIERB dedick 200 garﬂn@ Aedueifg R g&ké&é fi2 BAMe | bore
servi cing device 220. [0044] Referring now to Figures 11-14, a wellbore
servi ci HY arelt thedvellborshsewicing dekice [220AeiTelat GOd/ar enantiate thevAKTs €0 and/or

mai ntain a position of wel | bore servicin vi,ce 22 ... a pi npoi nt

r act ardlignRe ersriad ot e Sellteli Sryent Ry RR dtT o erbif i ai Rt )

and i n yet#dn PHEfsatiéiR AdrorUgfaurkd 208 NhavIbez®mhée ivehd Revigy 262 Vdndionahélevi ce
220. Figure 11-14 show a wel | bore servicing device 220 as conprising a

pl ur al i foymafonfl0di dheeesuiting peolorationp anddordrachusesc2adi may thereaferdbassed Buieg 200 as
general | v, c rising.per .1 On. & arget epral | bore
dervi o MR s BEPREeE i Bt R P Ry PR e boleOARR "0
and wel thb@rtatied Yo4cthrahgH ehe seeforations middort fretuped 1280re, (2) optional |y
observing | ongitudinal displacement of the |ocation of the PAHTs 100 and
the wel hﬂg‘bﬂe s&elaringip digured 12o(ellgow svicng, wathed mahsepptss loweriny the
option |, g I t i J e - 100 and
t he V\efilhik)%#e lggﬁra\glgctflénlg‘;!d egg%r{e%ﬁg%g tdggigﬁlg?tb éfrll{ottﬁg \%}%g@t g@ngﬁ(%% coold ng)
and | onigpdru ihitied | ihtyodliclign &tte thédeveRBOTES20D) theawdrikstimgvennpjoaes $iee.vibei cogledievi ce

220, (4).applying flui ressure to.the PAHTs_100 and the wel | bore

servi ci&%@‘naeéfgeelg AHds ¢ ﬁ)ogc‘f’ﬁl EC tSHRE! V‘fﬁozé)m AP QtheT Wtereenngefed
servi ci t6 Rithi flbdrel ' 36 i Rifidd é?éﬁi-%@g angls t he
melIborgﬁne?éﬁgsﬂ§§@23?gebégoO?gﬂgggggngﬁﬁfgﬁﬁhnactuatgmg e PXHTsrlooS
and/ or idi $eombikstringopaviag i an iwfialt heerakk| lehgth ewghinythei mylloeei 200. 22, sewe a
result of the abqve.descr.i bed operat.i,on erforations an r fracitures 228
my be TR, B OEEERE P205 208 ARG MR ere 225y SRR
perforations and/or fractures 228 may thereafter be used during a

hydr ocar bon production process in which hydrocarbon matter flows into the

wel | bore 200 fromthe formation 204 through the perforations and/or
fractures 228.



[ 0045] Referring to Figure 11, well bore servicing nmethod may conprise

| owering the PAHTs 100 and the wel | bore servicing device 220 into the

wel | bor e WOQouimss7wor kst ring. Upon initial introductiorcr@aBoiwosss! | bore
200, the workstring conponents (i.e., the coiled tubing 216, PAHTs 100,
wel | bore servicing device 220, and any,other interconnected conponents
within the well bore 200) may general l ¥4corrpri se an initial tenperature that
results in the workstring having an initial overall length within the

wel | bordewabole ahdfos ongiteditrdlyi affsat Som ithelokatisngfjtls pdrfogatipnrtargets 226 athiletke

wel | bor e _servi ci eyl ce 22 . | ocated WO

2011/ 1§§§1f? %%%ﬁ?yléﬁﬁ%lgggﬁ%gégg\?ﬁﬁ%ﬁ%ﬂgﬁﬁ/ or longitudinally offset from
the |0qe0de)n ORefelitngPes Magati ) 1 aik geHosvn2 &fat Whe | WorkBteing oanddurettes attached
substantially conprise the initial tenperature, [Q046] Referring to Figure

12, it Sospepminmenaptianaldy (deprading wrpnawellbere qqﬂéiti@%@dem'wdif@%swééum
opt i onal I: ] i Lions: it i d
Oh a1 ert 88 RERMIAP OB SHh BB b bt O AliacRERRAS (02
thef f1 @2dtg bécbmgo@trrgtzeﬁ(sreﬂﬂgtgm;c]lmmR f _ﬂtbepdsrﬁlnzle_xtmnetarg?gmzﬁer_ dovvﬂhol e of the
erforation target . eferri o..,Fl gure, t IS t hat
Pou o a0t rBRE B istp o kosanam ik Aoideiaricaly kb crmurien ek
att achqge g@‘?ﬁ&ﬁi}gnﬁxﬁl/érotthé 4G BngoRERe &@fréquee e téaepe}fuleﬁr_% T the g;v&laaﬁxﬁg the

attache nponents. Arter sufficient circulation of uid through the
wor kst randfr thetattacted esnpomaptsredyftarenfficient ci¢éulasion of floid thropgh e workstohg, thause

the fluid jetting ports 224.t0Q hec |.ocated . .closer to th rforation

tar get SVOrsBIng RS SRRISk fon HRHED, 0 Rere B s P D et Pe T 20 RPSHRY v o
may be |geh&Qrigshs 3 @@E&?&Bﬁd@{akgfe@ h%6. S HBoe ERoAIntNE, Wse teitefdnie bftthat i s
to later be ejected through fluid jetting ports 224 durlnﬁ operation of the

}Nel I bﬁrfél'cgbtedifhlimaﬂéqB@@t@ﬂ,subsﬁgrﬁ@}jy thpveomeiterperainrersithe Huigdhataptodater
t | ) t t'. f t k . l. . i 1]
TS B PSgR PRGLORR el % A ket R LSS bl e © 14

thereby avoiding further undesirable lengthening or contracting of the workstring,

[0048] Referring to Figure 14, after optionally circulating the fluid through the workstring,
a second fluid may be provided to the PAHTs 100 and the wellbore servicing device 220
through the workstring. The second fluid may comprise an abrasive wellbore servicing fluid
(such as a fracturing fluid, a particle laden fluid, a cement slurry, etc.) that is flowed through the
fluid jetting ports 224. In an embodiment, the second fluid is an abrasive fluid comprising from
about 0.5 to about 1.5 pounds of abrasives and/or proppants per gallon of the mixture (lbs/gal),
alternatively from about 0.6 to about 1.4 Ibs/gal, alternatively from about 0.7 to about 1.3
lbs/gal. The second fluid may generally be pumped through the PAHTSs 100 and the wellbore
servicing device 220 at a fluid pressure sufficient to actuate the PAHTs 100 as well as begin
operation of the wellbore servicing device 220. In response to the actuation of the PAHTSs 100,
the overall longitudinal length of the PAHTs 100 may be decreased due to the resulting
undulating and/or curved profile of the PAHTs 100. In response to the shortening of the
PAHTs 100, the fluid jetting ports 224 may be brought into closer alignment with the
perforation targets 226. It will be appreciated that once the PAHTSs 100 are sufficiently actuated
to cause engagement of teeth 136 with components of the wellbore 200 (e.g. casing 202 and/or
tubular 208), the location of the fluid jetting ports 224 may be substantially held in place
relative to the perforation targets 226 by a longitudinal holding force of the PAHTs 100. In
some embodiments, pressurizing a PAHT 100 at about 1000psi may result in about 400lbf of



a second fluid may be provided to the PAHTs 100 and the wel | bore servicing
devi ce 220 through the workstring. The second fluid may conprise an

abr asi ve wll2bhiorses7servi cing fluid (such as a fracturi ngpCinigBtp1imopasti cl e

| aden fluid, a cement slurry, etc.) that is flowed through the fluid
jetting ports 224. I n an enbodi nent, g?e second fluid is an abrasive fluid
conprising fromabout 0.5 to about 1.5 pounds of abrasives and/ or proppants
per gallon of the m xture (lbs/gal), alternatively fromabout 0.6 to about

1. 4 | bdpegitudingl heldingt foveel per theommabsual dements 18th @6, 108 fullysgngaged with theecond

fluid may ral d . 0 th AHTs 100 _an I

Servi ol amey? ausY ol RATRh ML YAl Ag 00Tl Sorh T amPARIcAE, PSR .
100 as pwWHT H9 &eghont SPEOPsE may result e abwr 1200016 $© abdk i 3VV0IBE\Gf dengdinal n
response to the actuation of the PAHTs 100, the overall |ongitudinal |ength

of the IPMime forge pamfreminghes 06 slsarenipu k4 d 0ph 0§ Edly engageduwihithe F#neadt® or
curved i : . i f PAHTs
00, ¢ KAORF ot Nap BT BT 2007 TeaR MRS RpleRiaedtnd RS L End holdife [1h
t he perfomegirovaded: ey ggtFARP 8 00 ntayvhel d mbtterayd pothadesiige dhdiba(e pnamfighmtibibiis 100
are sufficiently_ actuated to cause enent of teefh 136 with ¢ onent s
of “t he GE 1 §ocoNBEGAIR o clikatntp b6 18 ) 18] 32 IO ARERLEGIIEh  of
the fl uldaiehdi ng ports 224 may be substantially held in place relative to
the perforation targets 226 by a |ongitudinal holding force of the PAHTs
100. | n084e ehbsanerembedimentsstersecindglad By belfinmed dovoudt a19dhpeit e
result in ahout 4001bf ) 01 38577PCT/ GB2011/ 000668 .15 1.ongi,t udi nal
ot df ngeltaPe Erésaite i 2 drisb iR e ARAd e PAS 224 dgk Yalnsiey 6B 1 1
the cas3gndto24bdufnold Het 9%@@600%@'(11/5&8} HltdindthelyVebmbibost 28 to ot B30 fi/sec
enbodi ments, pressurizing a PAHT 100 at about 5000psi may result in about

20001bfaltematibedytfrazo @bawsf408f tol dheyt 0@ ifvser fapp dienigd famrates thar abays 2noiides, of

I f yl ] i . . |1
ot e Bt 3,998 orby DARREL b S R B RIS G
hol di ngabbor B enifitey todstduby niifytesAnd/ot 68 a8 \othe saitablé petiododt dgidihadaaitgite

choi ceoépe. g., configuration of teeth 136, configuration of elenents 104,
106, 1080w &te. )in semgsmbodisnegtss thecpressreopt secprth fligdenty, Be énczensed {roanabout
[0049] 1 ' t j :

sur 1 ci oep AR 000 BRI SuerlefeS AR bl spp I ApRE sBOTREE, AR Ty From,

j et ti ngaboor 309022 dbatt 4600vssi®and the piimpingrdosinaftthe3@Bortdoflad onay bé@Ontireed apar
second (ft/sec), alternatjvely.fromaboyt 350 to about 650 ft/sec, _ .

21t NP BRyBTHSHTR LB AURSTAICOR, W LIS PSR Bopei b SEHOBLBHY  han
about 2nrguBtiiRSpARTE 8501 HEWUIBRE s@vRE], d%@ic@fzzélﬁﬁ%es%lt% Beresatdm aa@ept 500
m nutes, alternatively for a period of about 3 mnites to about 9 m nutes,
and/ or franturen32 Sotxtendingthroagh thepeasing @02 andimpo thelfermation 28] &n fh embediment, | n

some e i s, .the pressure of second fluid ma increased f.ro bout
5000 ¢ orBhsrel 15 BEmEr R Re SorDE B rin itk BalRY 205 {56 SEITE kB AVE ST
al t er nagon¥@kont fwﬁﬂ’ﬂrﬂhﬁ%ﬁb&@@&t&@ i WHnatdS Of perfataioid dnder Fﬂ:al%ﬂiré!;QZZ!SQ‘éﬂd of
the second fluid may be continued at a constant pressure for a period of

time. |uchipdditionsl Ayisrmeay be pemperhat relebvily fighie!umessdn gomparisentte thoufieyw rate

PAHTs 1 d I .Cl . hge A i f i ons
and or T AAPdri YR WaRReRERtGRE UBEF A8 el TRYRE ST ihaRE RO

f or mat i extendidf.of Factares anihe dum@itidingafdghdtionnal fluid is punped down the

annul us between the casing 202 and _the tubing stri ntgqq208 caoncurr ent

ith
and/ or K0PYequénbseapent futhe Sormation f Bie nsefpratipas anshr tEaghresy 228y tetlomeef thog,
and suc a . : e .
conpari %Sﬁgf%ﬁl? ﬁ(@%? Flf')vlﬂ\;fél rg?g%%flbg lalg}lygp?e glte %Hté(gé % %Ig}m&%{j%ﬁ%r%ibsl\grg :B?:TT ﬁ%dc %vi ce
220, t haxdédvyaltagethergdiscontiedf oWitht a suffiared! teduetioneinsflud poésstine asnppliedstoi the t he

ing f | 50] Sub t to the f t] f the. _.
cor 1 or e ARS8, 0 PR 1000 B350 % b yisioaed e BubERAaPG BIBEGh « he
PAHTs 100 apflhthe pielabdQre, sehkient ?gri V¥ GEne2 30 d&aﬂuiﬁecifc%lﬂdﬂi%gdmﬁﬁ@ﬁ Qhe

al toget her discontinued. Wth a sufficient reduction in fluid pressure

suppl i edorkstringethepgperat@e of teewpksTiog 104y again nsstandresult inle¢ PAbdad00anéd
t at th h in Fiaure 11.. Wth the. ffici
ohe oo e RS RIRY Bel EHPH bl AR08, 3 P B sl

tenperature of the workstring nay again rise and result in the PAHTs 100
and the wel |l bore servicing device 220 being | ocated as shown in Figure 12.
It will be appreciated WD 2011/138577PCT/ GB2011/ 000668




16 that with proper use of wellbore zonal isolation devices (e.qg.,

packers), hydrocarbon production may begin by flow ng hydrocarbon | aden
fluids frwonbhesgarmati on 204 t hrough the perforations aod/gB20fwmodssr es 228
and into the workstring. 100511Cenerally, this disclosure at |east

descri bes systens and net hod for nain&gining a location of a wellbore
servicing device. In sone enbodinents,”the | ocation of a wellbore servicing
device may be maintai ned by a PAHT 100 in spite of forces transmtted to

t he PATRt 30t prorerfuse efowplkozg zanal iselateredevises 4n8i parkerdl/hyfArosarhen araduetipnof

conponent s, 0f. a, Wog kst ri r. e | g .cause |_ow: l,ui r h the
wor kst rniT‘ﬁ'g bﬁ%ﬂ/ B¥ tj]‘)u"‘é&l oﬁgfﬁ%glagbr?tn ?@%eﬁ‘g? 'r.léeo'gi ?‘%eiogﬁgléz}?sjmTH?%J% ;&(&:{qusur e
provi deerfbAtiTis ahdQr fracires 208 anhitetib odiksitigs, are pressure activated in
response to the requisite pressure for operating an_ attached wel |l bore

servi cilfPllievi Genepaly, this, discloghrg 2t Jepat dsserass isierds apdyetigdnfer TeMtHARE e

confi (& . e i 0
par g doGlon B 3hEBR Mol SRR Ol SWAE fialiplchR, BSREMIh bEAUARE O
makes ck@iting deicetrhgy BAdintald byeyP AHTCIOfin gpitesf farvdd wansdededyoable PAHT

centralize and/or decentralize an attached well hore servicin evi ce. 220.
Che: PAAD BB UmeErBeCt e SR Son P SIISEaD of STPATE A TsF S To

| ocat | RafiblcABudi! B RERinCALR AERERF 1 GhAGIRR AR 2R 18N dirfio@Buta1ue

centralizihg and/or" decentralizing an attached wel | bore servicing device
220 i n difgpoie Thisalischbeguerveidee 8A¢tTisol0i thaf linsang cebedimentsppia préssute t he

PAHTs 100. 052] At | agﬁ one.enbodinen% is di.scl osed a%d variations

conbi ndET G D RIPEC 10 ds FRmiSE RS e RABRg Al Pl el of
the entdica®nd.( Ih aeRatkY eBbREMSAS, ha\HAWTOI00 Ak YbeSkdnlfiguted tb hietvafet atad €
within the scope of the disclosure. Alternative enbodi ments that result

f rom cendsure hejveri tharethe ardssige reavired o eperate pm gttgched webkore servicingadayisgiZAnt ( s)
are al Lt hi.n.the sco of; L S # r !

i e oofes BhColsiag BRfeco el i USEARTY B i B boBBRE FRlod ARRBRRL |
be undeest4)iad and/or etenttalizd & atthiched rvedlibere servitingi deadice @29. oThé PREITsDO0 t ude

falling within the expressly stated ranges or limtations &e.g., from about
1 to aBbirlossd herran wamienieptly Fiscontigie: mainidiginget legHan Pf18 Hihgd eelhore

0. 121 . ). . A=Y i . R r

i b, SRR ade 2Ry A e e A P
t he rangeidisg dpdcé R2@ an Irgspdnscioose ddequatepmdudtionl iarfluid lppessadel applied) todinber s

Wi t hin gﬂﬁg% ge are specifically disclosed: R=RI +k*(Ru-Rl), wherein k is a
vari abl ng from1l percent to 100 percent with a 1 percent increnent,

i.e., koos2)l PRFCRR. ore RAMHEEMent SisPEEAER: afld PRETaEHEs, SnSAARAS, and/oPO
percent, 51 percent, 52 percent, ..., 95 percent, 96 percent, 97 percent,

98 per geedificaionp ef tenembasimar0 () pad/ce fitaturasefthe eambodipentisharade &y  pergen

defi ned b 2011/4.138577PCT/ GB2011/ 0006 17 two R pumbers as defined in
Che abdpeine oty Wil ik AL R s o e Dot OFrE RHPRERS s i 1y
I espectthdtQesaltyirdth @MBiniY ifegrhtdigaiBenemitigl fehfitesif efieathbdEmes(h)iafecdlso Or
alternatively, the elenment is not required, both alternatives being within

t he scopthinfliessepecoitherdisclosuref Wheshaepencat mggeHinidatiopnpici exarsssly ggteddes,
and hayj ey - i ri - . h: L0 such
o conshfet phelS ol MR GON R AKAEA S BRGIE 06y ORABANEAREBR, PV
of . Aceililie Agigiitudefalliag apirothe pxpressty stated irmgeobdr limithtioad (by., fbm abesct ipt i on

set out above but is defined by the clai that follow _that scope

i ncl udidhgutalQ nglydesy &y Btk §tCo7Ere tEfiib%@ ff@@@f @rl lg ‘1%’%1%@&?- or exahplgn
every I MAS, ) @S r '+ 0 S i tihe hidicatd on
ong 1 navhEYers ABAAHAOEALE Sifles IS L ROAOR UperTifl, 10° i RALIe By 00,
of a r efuetbentalliigwithie thé snpe suspecifisallyodisdoseddin paitionlat, Ml fallowing pmtears art |

especi al | ny reference_that .has i i date.after the priorit
ot o o sHET aik eI R Seo ot AR BREGH .15 gayeanpE rateing
appl | Cafds1Sperdhl 1940 peAhONRN & | Phcet bRt GlegSUse1 PeeRpnfiroent, 3

i ncorporated by reference in eir entireties.
percent, 4 percent, S percent, ...50 percent, 51 percent, 52 percent, ..., 95 percent, 96 percent,

97 percent, 98 percent, 99 percent, or 100 percent. Moreover, any numerical range defined by



WD 2011/ 138577PCT/ GB2011/ 000668 18 CLAIMS 1. A nethod of maintaining a

| ocati on of a well bore servicing device, conprising: connecting a pressure
acti vat edwbabdydesm tool to the wel |l bore servicing devi eer/GB2011/00ede8Veri ng
the wel | bore servicing device and the pressure activated hol d-down t ool
into a wel | bore; sel ectively incEﬁasing a curvature of the pressure
activated hol d-down tool in response a change in a fluid pressure; and

engagi ng the pressure activated hol d-down tool with a feature of a wellbore
to preventR|mmaeruds rgfingfoire thmebafe ishdsanspacifinaly stisclose.ngUsre of dbe tgm A

nmet hod ,according.to claiml or, 2 f . C rising: e I t oot h
of the BPté(glgﬂ}’ e%é'i’ftrie@pae#egs ﬁn&f 81-6815\1}\}1% égﬁ?&% '?lﬁnB}Shtzlatf glgt ?}?r{alenéflg'? %ghll\/%g’l ore.
3. A nmeibedivge ahétlsgiehtOs dbetetnied, bb@raticatived Heia! witidn @e scope vethk tuig.
conprises a_casing of the well bore. . .
Use of broader terms such as comprises, includes, and having should be understood to provide
support for narrower terms such as consisting of, consisting essentially of, and comprised
substantially of. Accordingly, the scope of protection is not limited by the description set out
above but is defined by the claims that follow, that scope including all equivalents of the subject
matter of the claims. Each and every claim is incorporated as further disclosure into the
specification and the claims are embodiment(s) of the present invention. The discussion of a
reference in the disclosure is not an admission that it is prior art, especially any reference that
has a publication date after the priority date of this application. The disclosure of all patents,

patent applications, and publications cited in the disclosure are hereby incorporated by reference

in their entireties.



4. A nethod according to claim2, wherein the feature of the wellbore
conprises a wall of a formation. 5. A nethod according to any one of the
pr ecedi ngwol2aimsss7frurt her conprising: sel ectively centr aciraBrgiiaodegast a
portion of the pressure activated hol d-down tool in response to the change
in the fluid pressure. 6. A nethod aﬁgordi ng to any one of clainms 1 to 4,
further conprising: sel ectively ntralizing at | east a portion of the
wel | bore servicing device in response to the change in the fluid pressure.
7. A me€h&88M&ccording to any one of the preceding clains, further

conpri sy ng: crheasicng . . pr r isen - 1 e re. activated

ol d- dotin-: dof g ur Al 13Sp of 8 wIRER e Rir R RS

2011/ 138577 RichhésBaf A prd36126 68ivhted hdld-dovat ©sbtoitke wellboraseedicinglddvidgwn t ool for
a wel | bore, conprising: pressure actuated el enents configured to
cooperat e t Slel¥sTIgthG &ellbgse senviringdevineand (ag RS Rdivaled RRlddpWhieopbiEs sur e
activatgd.ipld- down tool lies substantially along a |ongitudinal axis and
the pressure actuated elenents are further configured to cooperate to

sel ecti vel y deleetivehy nesasing b pueturadfabe presmurd doeivited boltltddivnabolan response to
response to a c nge in 'regsure applied to the pressure activated

hol d- doiapgpin.a Tud presshre @Bd 5t | east one of the pressure actuated

e! ement s Cor@@&gﬁﬁ@}é ﬁr@é@ﬁx‘% £t IHEIB MR toSIEVRIE hif¥Rure &F ias&él}b%reet@%&?éﬂ? nt
with a feature of the well bore.

longitudinal movement of the wellbore servicing device.

2. A method according to claim 1 or 2, further comprising:
engaging a tooth of the pressure activated hold-down tool with the feature of the

wellbore.

3. A method according to claim 2, wherein the feature of the wellbore comprises a casing

of the wellbore.

4. A method according to claim 2, wherein the feature of the wellbore comprises a wall of
a formation.
5. A method according to any one of the preceding claims, further comprising:

selectively centralizing at least a portion of the pressure activated hold-down tool in

response to the change in the fluid pressure.

6. A method according to any one of claims 1 to 4, further comprising:
selectively centralizing at least a portion of the wellbore servicing device in response to

the change in the fluid pressure.

7. A method according to any one of the preceding claims, further comprising:
decreasing the pressure to disengage the pressure activated hold-down tool from the

feature of the wellbore.



9. A pressure activated hol d-down tool according to claim@8, further

conpri si ng: a reverser elenent configured to cause a change in a sign
of a sl opwoabrmssymwvature of the pressure activated hol gcdmBrotimobssshen t he
pressure activated hold-down tool is in the actuated state. 10. A pressure
activated hol d-down tool according to ,claim9, wherein the tooth is carried
by the reverser elenent. 11. A press&ﬁe activated hol d-down tool according
to claim9, wherein the tooth is carried by at | east one pressure activated
el emrent8. ot hefk prebsare adtiwated held slomwndpelrfena wellbioze, comprigisgur e acti vat ed

hol d-down togl according to claim$8 1 ein.a.fj his
carried by gr?sis?rgtactagt sgl ree’ngaécct0 ﬂﬁ%%%d goi cé’#gﬁrg {eééaels&@é%fc‘/o%v‘? 861%1 E}lﬁ‘{lcsr& agééiﬁ ried
by a setedh Whiek Hé BedaieuntiededhsliRIBvnansl 1iwb etitdntialiealbhg & torigitadinali ais
configured for engagenment with a first feature of the well bore and the

second adothR BressersnAGtERiet Glemsptse AgaBiEwRen ol gureds to; coonsaate dat trletively tlite
wel | bor;e L0 : t i1 t t he
ol 1 bor SerERir FRAREL ol BF ARG BB ETRS o' BB A e

f eat ur ahopressne: avelatbdbhadalbouttodlne | ongi t udi nal axi s and | ongi tudinally
offset fromthe first feature of the well bore along the |ongitudingl. axis.
13. A pressUthereip gf leattoge HthG-HﬁWPFetaGE‘F‘teQ@f%‘?e&fsrﬁ? 58 %f%ﬂ&%qnlﬁm@ae% t he
secondege%?ﬁwlgsigfﬂe}egga%e}lm{ﬂ@a Sl 6PheWebae! arly of fset fromthe first

feat ur the we re about the longitudinal axis by about 180 degrees.
WO 2011/ 138577PCT/ GB2011/ 000668 20 14. A pressure activated hol d-down tool

di t of i 8t 13 I Si ; dapt I t that
s subat art PRSF Gueed et f rrd PG el PR S Sponce to
the change idteidr&s Sithfent donfi eB&@@zﬁiééﬁcﬂ&iée‘i@h@i@nB@h%F@Ma t@ohtuRcsTaligli ng

to any one of clains 8 to 13, conprising: an adapter elenent that |ies
sel ect inredsyredetdeated holld-devwn tanl athien theresshies dcbvaied Redd-dawn 4galds inrthe acfpaserse t o
t he chasrtlfgee in pressure.

10. A pressure activated hold-down tool according to claim 9, wherein the tooth is carried

by the reverser element.

11. A pressure activated hold-down tool according to claim 9, wherein the tooth is carried

by at least one pressure activated element other than the reverser element.

12. A pressure activated hold-down tool according to claim 8, 9, 10 or 11, wherein a first
tooth is carried by a first pressure actuated element and a second tooth is carried by a second
pressure actuated element and wherein the first tooth is configured for engagement with a first
feature of the wellbore and the second tooth is configured for engagement with a second feature
of the wellbore in response to the change in pressure, the second feature of the wellbore being
located at least one of angularly offset from the first feature of the wellbore about the
longitudinal axis and longitudinally offset from the first feature of the wellbore along the

longitudinal axis.

13. A pressure activated hold-down tool according to claim 12, wherein the second feature
of the wellbore is located angularly offset from the first feature of the wellbore about the
longitudinal axis by about 180 degrees.



16. A method of servicing a well bore, conprising: delivering a
pressure activated hol d-down tool into the wellbore, the pressure activated
hol d- dowwbDa@oi1/138smg connected to a wel |l bore servicing ®#eviGB2p11/000668
increasing a pressure applied to the pressure activated hol d-down tool and
t he wel | bore servicing device; i.n response to the increasing the
pressure, increasing a deviation of a?lurvature of the pressure activated
hol d-down tool froma |ongitudinal axis of the pressure activated hol d- down
t ool ; engagi ng the pressure activated hol d-down tool with a feature

of the Il bpre to resist .a dongitudinal,. movenment at a one .of the
ot essur b actk peute ARaRHsie-RaE bR ARE e Seilyr TRT1 s80PEShetng
servicing ths weiptdodlemetsti thgt 1ibe sukskdnBa e cemralized Rathdeiel RRgitddinal Auxi@iod
according to claim 16, further conprising: in response to the

i ncr eastierRPnsaie thy vnge @ presswier al i zing at | east a portion of at |east one of
the pressure activated hol d-down tool and the well bore servicing device.
18. A method according to claim 16 or 17, wherein the pressure activated
hol d- dovh t cAlprdssuratctivagd hoiaddvraiobladeasifretto taby ongdr chaidni I8ite1 §3,Foeytiphging: f i r st
i nner dianeter and the pressure activated hqgl d-down togl is passed into a
casi ng havi ri§ #apiet elementthat egissleetivety 5?%“%152?% fe??ftWﬁé? the laﬁeﬁtslenagéauﬁgl

smal | erreﬁ;b@g% fonke &Eﬁg@ﬁgir%&re. di aneter by between about 5 percent to about
80 percent, prior to substantially increasing the deviation. WD
2011/ 138577PCT/ GB2011/ 000668
16. A method of servicing a wellbore, comprising:
delivering a pressure activated hold-down tool into the wellbore, the pressure activated
hold-down tool being connected to a wellbore servicing device;
increasing a pressure applied to the pressure activated hold-down tool and the wellbore
servicing device;
in response to the increasing the pressure, increasing a deviation of a curvature of the
pressure activated hold-down tool from a longitudinal axis of the pressure activated hold-down
tool;
engaging the pressure activated hold-down tool with a feature of the wellbore to resist a
longitudinal movement of at least one of the pressure activated hold-down tool and the wellbore
servicing device; and

servicing the wellbore using the wellbore servicing device.

17. A method according to claim 16, further comprising:
in response to the increasing the pressure, centralizing at least a portion of at least one of

the pressure activated hold-down tool and the wellbore servicing device.

18. A method according to claim 16 or 17, wherein the pressure activated hold-down tool is
at least partially passed through a tubing having a first inner diameter and the pressure activated
hold-down tool is passed into a casing having a second inner diameter, the first inner diameter
being smaller than the second inner diameter by between about 5 percent to about 80 percent,

prior to substantially increasing the deviation.



21 19. A nmethod according to claim 16, 17 oor 18, wherein the curvature
conprises a three-di nensional curve. 20. A nethod according to claim 16,
17, 18 orwdimises7ei n t he pressure activated hol d- down PowlGBE2811/meased
uphole relative to the well bore servicing device. 21. A nmethod according
to claim116, 17, 18 or 19, wherein thg pressure activated hol d-down tool is
| ocated downhole relative to the wel | Bbre servi ci ng device. 22. A nethod
according to any one of clains 16 to 21, wherein the wel | bore servicing

per f or 9d i A oretiedmctordingato plaimpl G fl 7veer |1 Bowhersr the ceyapmeirapriseg) adhree-
fracturd'é.n? serﬁi ces, tubing punching services, perforation gun services,
zonal iYBFPEYTBhEEF vi ces, packer services, and acid work services.

20. A method according to claim 16, 17, 18 or 19, wherein the pressure activated hold-down

tool is located uphole relative to the wellbore servicing device.

21. A method according to claim 16, 17, 18 or 19, wherein the pressure activated hold-down

tool is located downhole relative to the wellbore servicing device.

22. A method according to any one of claims 16 to 21, wherein the wellbore servicing
performed is chosen from a group of wellbore services consisting of fracturing services, tubing
punching services, perforation gun services, zonal isolation services, packer services, and acid

work services.



