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SYSTEM AND METHOD FOR MAINTAINING
POSITION OF A WELLBORE SERVICING
DEVICE WITHIN A WELLBORE

FIELD OF THE INVENTION
[o001] This invention relates to systems and methods of maintaining a position of a
wellbore servicing device within a wellbore.
BACKGROUND OF THE INVENTION

[0002] It is sometimes necessary to secure the position of a wellbore servicing device so
that operation of the wellbore servicing device is performed at a selected location along the
length of the wellbore. As such, some so-called hold-down systems provide robust holding
strength for preventing movement of wellbore servicing devices. Some hold-down systems
comprise mechanical slips and/or wedges that effectively force grips and/or teeth radially
outward and into engagement with the wellbore and/or a casing of the wellbore. However,
some hold-down systems are susceptible to becoming stuck or otherwise incapable of easy
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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[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;
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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 PAHTSs 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 eiement;
[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 PAHTS and the wellbore servicing device as initially located;
[0017] Figure 12 is a partial cut-away view of two PAHTSs 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 PAHTS 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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mai nt ai iR il iteraction to direct interaction between the elements and may also include indirect
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terms “including” and “comprising” are used in an open-ended fashion, and thus should be
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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
vartous 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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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



state due to an increase in fluid pressure applied to the PAHTs.
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“engage,[0025]  While the PAHT 100 may be configured to lie substantially along the longitudinal
axis 102 when in an unactuated state, it will be appreciated that the interposition of the reverser
elements 106 between bend elements 104 may cause an undulation in the general curvature of
the PAHT 100. As shown in Figure 1, the PAHT 100 comprises four reverser elements 106
which may, in some embodiments, cause the PAHT 100 to comprise an undulating curvature
that generally correlates to a plurality of centers of curvature. For example, the actuated PAHT
100 may comprise an undulating curve correlated to five distinct centers of curvature.

[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 curvature described in further detai] below), a
first center of curvature 110 may be conceptualized as existing generally at a first radial offset
from the longitudinal axis 102, in a first angular location about the longitudinal axis 102, and at
a first longitudinal location relative to the longitudinal length of the PAHT 100. Further, a
second center of curvature 112 may be conceptualized as also existing generally at the first
radial offset from the longitudinal axis 102, also in a first angular location about the longitudinal
axis 102, but at a second longitudinal location relative to the longitudinal length of the PAHT
100 different from the first longitudinal location of the first center of curvature 110. Still
further, a third center of curvature 114 may be conceptualized as also existing generally at the
first radial offset from the longitudinal axis 102, also in a first angular location about the
longitudinal axis 102, but at a third longitudinal location relative to the longitudinal length of
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 angularty 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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100 conponents fromthe |ongitudinal axis 102 may be acconplished by
t he coopshamiel 0B4 oithdrhtarh drecredramaotch 1224, Ab@mﬁnggr ineditioh Sof 1R revarier

adapt er Iemsﬁbé 8{;‘6&%0@ atlo f th b nd emsnts 104 Z[ﬁﬁ' t he
adapt er 8"5’8% |I§T’1‘€ Igme; frevaliys © eeacmated
manner s pAINT!106 @bthi the bbifre QY8 BIRNE Qﬂﬁalon%%taaﬂ@or é&@.ti@at&ﬂ&e%n positive
Particularly, sonme aspects of the bend el enents 104 may

subst antﬁl@lelai}d Begefivesioneo Qfspwee. dn ether srebodisnants; gleseéatwsmgté@ lo@gowsofithre

' 690 t
subst ant TaFTeD Ty F16 W rAERECARAP 2 WA ARERA BRI B B, (el v
pat ent . ﬁoa@mmnbﬁ@eamembiwmshmmmwmt ed and

unact uat t at be i a d/ or. acaeo Ii onse

it 13 Bt - ot B e R By RN R LR ot
2(311{3 ,%J?:rraﬁ?g g@f%ﬁﬁﬁﬁﬂ#ﬁlﬁ&@&lﬁd iaf carnpnisﬁ@mb&ddbﬁgllﬁdmait dxé lzﬁanhlﬁgedermf
t he | te Ulta ne ose in the above
ment i ondifs coHG; ?H ¥h ﬁ’ElélJi M@é’g ﬁ PR T@'@“ﬁ%‘sﬁ’é‘*
confi gurigd te&niehﬁl@ﬁﬁ&é{”&dnﬁlﬂsbfs @lb@ﬁ}gnﬁQQZg g hhidbaRI ndd $30L84 %@ﬁh

in an unactuated state, it gprem ated that the interposition

of the robgmraeld32 em@ﬂ?éhtcsffszbﬂwubﬂmé@n tangiudind rmgist 126 1foun theybend metehal3o0.
undul at 'ﬂ{% rhl@tlg}ﬁ%&%%éﬂhe GLHAVREH B00the bR ARkl # fﬁb%ﬁ%’&hha{‘ in this

Figure 1, rises fout reverser e
may, i n chodingmt)ac smbstam‘:,allp sirslar tchthe RARIVe 12@tiors of dwpmtche%aland the channel

undul at i rvat u ener al r tes. t luralt of .

conters BP i die $Eof B8 BTHF o' o8 o ity BatHRuE e o g
an undul taé beng 164/134¢the BERPHAGEIBO} gndf thyBendichAnnBICE3 2 GRItbRIdST@Ent € pridel hly
[ 0026] Ref erri_ng. now al %o to Figure 2 (a schematic orthogonal top view

of the WAt hsAPSE-depraibed hgrerdittrpsienabsire@™ e rel ative to the centers

of curvy UMZT deRé&rring dotvilo Figutlqrandal 8id oredreBend e?erﬁérﬁ§fo4cr§ﬂlt?erpr9vxded
curvature 110 may be conceptualized as existi n%ﬁgenera at” a first

radi al ofifisene ¢rrrgmett¢péh L¥hgin yuembedimantsthe dgeth 130 arefensrallyafpguedias sharp
| ocatio t udi

| ooati o aRfiths CUEAALIHG AU o B0 150G mE R hader 1] TS 16 0AY
Furt her comp&m:dnmttxm@tgmmﬂﬁescaﬂom@gmc&né.ﬂeﬁﬂmw th estromgly epgage lai walwithin a
al so exi n at the fir r di al . of.fset, fr \
ongi ¢ udt P Hea b gl 4% o eole i) SYBIE G (G L0 ey cpmerie
| ongi t udiireaionaki e%mkﬁl%s aldsilin @ btréhgS@@fitethehOING dettehid iecticAGabdttiall € bfokive
to the Iong}tudl nal length of the PANT 100 different fromthe first

| ongi t udhs:&rst disection 68 e)f‘ dopyahqlp dgectivght &y otBgr @nhodinnentse tepthpl 363npay pxtend
thi t her, cogidddbéig (&Qﬂgcsﬁm%uﬁ o8 tlwa?scilelélse@%n@ﬁab%ﬁme rahﬁi%'d&&ﬂfe?e%ce of

al so existing generally at t irst radi offset fromt
| ongi t udhsbddyaRB s [ @pgmbrdgnent, rthtateﬁtilrl% Ry gogage alcm 14ﬁmrapﬁmuwaﬁ Mithin a

| ongitu ax t h ity % rela

to the ﬁiééfn%%’ udﬁ"l%q‘[zemng% s Sht%ﬁv% %A%F‘p%% ?%‘er &t 8-*3%5.5 ! t Be™¥ ﬁi'eFt:té

| ongi t uchamk, it wilbbe ﬁpprabfatetdhﬁatfany sther aitalsle shxfpe(audi/mastdnﬁguriﬂ(ﬁl @fiughe or more

different fr t h co itudin Jon nd, cente

of | curvaridh S50 sy Sp BEDHS: ePIRY M PR BERELPBRORT SRS be

My be GRASERAIY Bleibodfl 1 3Svia hiPadditivelpkdt@ssaduch 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



the first radial offset fromthe |ongitudinal axis 102, in a second
angul ar | ocation about the |ongitudinal axis 102 where the second

angul ar | ogat.J LS-.angul arly offset fromthe first an cation
about the onig?l?la%fﬁ%al axis 102, and at a fourth longit 'ﬁﬁ*ﬂ%ﬂ%o“s

| ocation relative to the longitudinal |length of the PAHT 100 where

the fourth longitudinal location is | d&tated between the first

| ongi tudi nal |location and the second | ongitudinal |ocation. Further,

a fifth denémy 10af Futhsrawtiltedthd 35@ye shewnan beipg prlvideé dn denddlanents 104, in
of fset fraom, axi.s 102

exi sting at t first, radial t he | ongj t udi nal

inthe s %ﬁ&qﬁ%éﬁff grbodimeas rptn Fi may FfE“‘f“ghBF PTRYIdAA PY ASHeor oments 106
at a fi fglﬂ/drgg%igrgﬁh,@ﬂglbgqcati on relative to the longitudinal |ength
of the PART 100 where the fifth WD 2011/138577PCT/ GB2011/ 000668 7

| ongi t udi®f3d) | oBigbreoh fugherodhawe dhifethpeadapten elemsnsntP?| By ieufireed| by the
| ocatio : i i L@én?@ Caldl @ ersek ARARL : :
above-dtr;%rggrgle%e ecgﬁgglaﬁ?{leg{]?énphe ||Fsitdac%gter o%gcurvﬂgpgtrsggili(ﬁ?bstwﬁlgauy
second centrdizedvitbunrthatasing 144.2In ethet wdnds, thei adaptereattremtsatfos euaybatforced fhiod
are located jn substantially the, sa angul ar | ocagi ut the
Mongt ¢ ucioasr igrBeRoB ke onbpiat®) 3 Tor 0 ebip e [REE DT, D0 B¥he 105yen by
the fiftduffidt pressufizationvat ure 115 are | ocated substantially offset by
about 18 gregs,. about the |ongitudinal axis 102 center )

cur vat ur@“ﬁo, Kefsmng qgwite Jieufg gmaﬁelﬁéhvgﬁmb@emlbﬁfe %M%ilﬁf)mhewn- In
embodi Mg, entirkdnts, Af PAHTVRIOWHES cSipdsePABTmMEAR TR B! o1 0M btk

di fferent and/or unequal radial spacing, different and/or unequal

angul ar TevRrser ickmeniboatselesied fofogee theljadamter plomentso08 igtediesenteliz itions
and/ or Lt Ll : i : i t . i i
Tangtn aPerrElo MERALREHAT Sis L7l AREA LB ALY B0 bF iR ifF) Aian be
cur vat urseenthat FreHac t (anadbsbfiddDibanfasce oherot mpre adamerretenwatsel 08 nflA BAHT
ot her ve function that generall rqvi des. at e two curyv .
Chi ot 150 s R Brafigehiuta eIt fiai I e £ et haeiany
negaE i V&pﬁ#@ﬁﬁelyl ?}@ﬁﬁ@nheeﬂb@diqm"&iss, etnbez)t:&éiﬁildfabliaﬂ@: ﬁhﬁétﬁluro@_ﬂia}ﬁend
not be uniformand/or may conprise nore than t curve jnflection,
poi nt's SHEREHS | o TaYETE st o GBS it g tienc ol igwg o it Bill be
sl ope. FyhidiRted (50 BErdeIRRGSTRAL SeRfscRelEiRLs 16, SFB YdGRFRIRALsN08" may be
reverser elenments 106 resulting in a single center of curvature.

Still fupreyided wilhtepth 184 dorcsglegtive angagsmentathhibe gagingd! 46 /apor ety ofhes\shitable

Fi gure i i cribed in terms of a two di nensional curve, it
wil | be]‘g%gxyl?gﬁgtk’égg(ﬁ'at ot her enbodi nents may conprise three

di nensi o[lﬂa?_uS]purInabpqmism; izt PARTS @00 hmycl_ues dabvared ofto anwalﬂianataadi’_oPARﬂ' a
100 10 AR o SRRk 5531 KB Sioalih bR RRd) B2 BSR4,
obl i que be RWWEAEd and/R? beieBabe @pRived intd §Grelltforé Waldithe PAHT 100 is in an unactuated
state so that the components of the PAHT 100 lie substantially along the longitudinal axis 102.
The longitudinal axis 102 may be substantially coaxial with a longitudinal axis of the casing
146, By delivering the PAHT 100 to a desired location within the wellbore while the PAHT
100 is not actuated (and thereby minimizing contact during delivery), the PAHT 100 may cause
very little wear to the casing 146 and the PAHT 100 itself during the delivery and/or
deployment into the wellbore. Such delivery and/or deployment of the PAHT 100 into the
wellbore may be monitored to provide operators and/or control systems feedback necessary to
provide an estimated or educated guess of where within the wellbore the PAHT 100 is located.
Many techniques exist for calculating the estimated location of the PAHT 100 during such

delivery and/or deployment. A few techniques may include one or more of measuring a length



Reverser elenent 106 is substantially simlar to bend el enents 104
but for the location of a reverser lug 116. The reverser el enent 106

may be de | conprising a reverser |ongitudinal I t
general | ysﬁﬁe@ﬁglggilflal ly with | ongitudinal axis 102 Meﬁﬁgﬁiﬁwﬁ 00
is in the unactuated state. The reverser elenent 106 further
conprises a reverser ring 120 that hadOa reverser notch 122 and a
reverser channel 124 angularly offset about the reverser | ongitudi nal
axi s 118off Wm'mgﬁii@arrdﬁ:\r gbﬁﬁr tubiag ated 1@ ﬂepéﬂihﬂhe Palt IOﬂﬁniem;ﬂﬁg Qﬂﬂorgﬁorﬁtbﬂng
reverser not 2.and the reverser anne| 124, in this, enbodi nent
are subst &mgﬁ*aqffﬁe @H?'WQFV‘F%W & 4%° eFé‘E“i"Sé%ﬁﬂ?"Sr%f egymatRg 2 lpfation FAhe

and t he ghgrneb «fk s wkllrd | Ng 94 of the '690 patent. However,
unlike the lug 90a of the '690 patent, the reverser Iug 116 is

angul ar | §0036]i gnéhe RAHT 46@ may\her ayated guce ghe PASHS 1O GTAmEREd 10 Godee

8 chann : : i .
"t or pooPre- S Rhab P GdPARTAR) R oBRk lkedbtze R AL 1EA Koid proggre
provi desapphed tontie PaAHTh0&k uinvsamgremboflintehs, adbidgiresdureAhily te0Ocraased withim a

above described cyrve.inflection point and/aor, transition n

oot 11 veVERRTE afdibn Sued bR s Rt oS R PArEE 300, rRERAET FiBlipay be
t he L el adonfigurad golltit ahdaatisens fiuid pResufeciidiveed t W PAGT 10lembag \éRiss ake
notch 122,

and the reverser. c el 124 may._be different to provide
any one Vf-ﬁ%*ca Yl&%%f_b?f{ %‘eﬁﬁ}ﬁﬂ@@ﬁéﬁﬁéml shach drvation isrgused to engage
[ 0031] Rethe PAHTI! C0WHH Lfehtutiirehetwel BBred Th sEHE erfbdinéits, rtedis 184 IR Rigage
104 is shown. The bend el enent 104 naé be descri bed as conpr|5|ng a
€ any

bend | ordgainsidand4ir adiarent fixcfeathes ofthe avcHbarg. (The deatiseief Hiel yellporehmay
| ongi t udj [F-T e A8 : Luas

The bend e glr]ren éefécg’z‘fvé\@’t gr&’ gﬁ)rr@:_glg gégg’éﬁ%ghﬁmlrfé}%%dﬁggg m?ﬂﬁgéleggwor
bend not stwctbB0thainid 1ecatpe ndditidin dhremeéllbbBandnig whitableyfoo tdsitte enpagimenh evith ehel

| ongi t udj is.126 fr e. he 0. The relatiye. |lqcations
of the CEAAT 3P a0 EBe FAE HLREOERARFE O B S prorials 1 wth i o s
t hi s enbggliereiienta 08, DIPRISANEY dplya fordd dfabodt Q00-B60IB R gainkiMBe in@:gidt WaID &f
of the notch_ 94a aﬁgg t he channel ;94b of the ri n& 94 of the ' 690

pat ent . R HiNgA0HberTIFe R ther epBodiments, A RAHRJ 0P may bs canfigyred to apaly any
bend | ugytiled4uitdefor@ bt &8 inkéfbr WMofithe cRBRA 46 hfi“lﬂf lottebs3 featlRY whfin the
different to provide any one of the above-desScribed three-di nensional
cur vat ureglbofeg032] Referring now to Figures 1 and 4, one or nore bend

el enent s ma - Arayi i , . .
erbod nagf A, nekeRBioR' ROt 6 b A B A Sl AR AR 100 & Moved o
ext endi ngwelidra?0yis oo & Heodlbdrd 200 tommprésed cading| 200ttt isk@rhentddin relagdh
136 may ¢ ri.se directional onetries allow n teeth 13
strong! yo b sETaneg PR 20 SRR e e phonent P 86k e o0k fee.
an uphol goéticties tubig) is\ibpbsed G¥ithed tht e iny 203 Gun@ies GOMGRten8 Befbnd AC6W@RA of
geonetries all ow ngrhgt rong engagenent in a second direction

i

subst antP&rIsPEdiBosthe &ubipestring <48 Rirectied githinghe interir gbilisicating 202 and the
directi qaiverweoit:%]% ﬂgmegélainﬁmg& b3 1% dedRe B YoVl RGP IE iRUSM e

(or discontihnuously, g., di screte segnents) about the entire
ci r cunf enbing string 20 elnizothy erdedimentsathe endrodidirmretsr of e dasing R021B6Y bmgbout

Cr990 oo SRR B MBS R ol (000 L bOREB 1 YALE PR R
shapes, didgmated df tleeP AP 6C inay belatiduas irwhss. At Witlrbeppieaihied timbhdypcto aeddenible
configuration.of qQne_o e_t 36 e proyided. Teeth 136
et o mitt R e PARTE RoBahs PEE dndin B gelbeR ek ahe BaET RS
138 vi a dadetadstithd MBinRHRSDS t6 webeaftér sclbiveliPénghidlink e6latively IMkiiRdeter
bondi ng, i.npl ant Itnglh and/ or any ot her suitable manner of affixin

v

teeth 138sing2¢helt yolkihe arpucciatyl Geithe BAHSdR@my e uwﬁpqoa?ns@egﬁys pEwelibore
har dened:Bibh@BShAAEY bkt \GribtiAgSh SeGar BLHge2ANH HRE HRLAREE, RYPLeAS

et




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

100 enbodig;(é% . th 136 may simlarly be provided o
el enents 1 aﬁléllsgsﬁgadapter el enents 108. [0033) Fi gurenﬁéﬁéﬁﬁgﬁon“s
shows that the adapter elenents 108 nay be forced by the pressurized

conbi nati on of bend el enents 104 and rldverser elenments 106 to lie
substantially centralized within the casing 146. In other words, the

?d apt er dmoarfmmescaaél%% ofbeilgeicfierebtirdugh ﬁn ﬁ% aiiagl%{eil; Gﬂﬁ@ﬂﬂ:mgishﬂgta?bg that
OngItUJn | S | re onse.to t I ern actuate Yy
Suffi ci elseomt 35 ahouk 8t smalirons the US4 flameisnrtiBe psigRg2s, an

al t er nat josss|e MO aigmNEmsYdierdtéNtle BAAT B0 udedl & SECHOAD QSUKE R Bbord

PAHT 100 may conprise a conbination of bend el ements 104 and reverser
el ement sser0eng lewise €30t lagec withinethgdugitbere 890 rie rthereafiys Herfomn a2 wellbore

q " g R . I ) : . N
Conal der 1ol BBE ARG Relihe bviiE deBgic hd H ulidcng Bion of the
PAHTs 10@cliteye barvipingwiesizd 220 avitiin tee weliro npomo cempldiapt of thel servieet sUpOB

of a PART 100 in an esifped |l ocation. r {i he | ongi t.udi.nal
i o 10omateent 8 e REHRRA [k, 8 “BieeBpine i i, 4 i &6 e
quant i t i @gionalydepaaciie ocking ed anlbskengd falgenEbbreatrviding dwoitd 220 ReRDhSo 4
and reveélser el enents 106. ,Furthgr, in E%{gdenbo_di ng)gt_of Figure 5, it
wil | be HpNeURIE SEYICRAPCBEOMMAY BrarrowPlighed at yasiort Loestions witkiRge weldhore
and adapi @y d@bRIRRY ReckOR pdiBXhd @ ARITOYOE @il R1diO8Y NsnePOinteial component
sel ective engagenent with the casing 146 and/ or any other suitable

\C/iva: | wi t dipmetarsndn fipoebodimesshe webpare servising deviee f ahso@mlrmgl by ghe coiled
25 the clblof 22 Rty AL SoRRly Hced S1808 BRI l0(P1n3 e e BBifpen, 450
o P
e subsPaRrte R ofg o iRl deifinw g o) 8 SWeRheke pisigine Givinarzo

axi s 102mapype bRupled3é ahd mdtksitingoaXd hbstintifllyafikedn Binkiudind|loKbs alhg tthe
casing 146. By deljveri n% t he PAHT 100 to a desired_ | ocation within
the wel | Berkeiripgralative fothe RAH T K- fnysqms emahodimgntsy the 3y beng gpriging device 220

m ni M Zi gy 60 Rt Rfchuridl’ dePBe, dabinY¥ Paddhing BE/iEBABIfokMbn GANRE 2] Yolation
little wear to the casing 146 and the PAHT 100 itself during the

del i ver ydeyivg/ prckere gevasarand/or aeid work desicebohecordinglyy iletomeeerpbagimi¢nts, the
depl oy . i e J .
R A L S e e b
provi de srviees fubig qoinching darcia¢se gerforeen @in windces, vortahisolatitre seveices) paeker

R CONE WSS O TSR T AT
depl oy memdrojétihEwol @b RiagBRusEBI pdfiratéandBeiturdWewalibofe aslidirddnding
length formation.

[0039] Still referring to Figure 6, the wellbore servicing device 220 is connected between
two PAHTs 100. In this embodiment, each of the PAHTSs 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



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

the delive j and/ or any other suitable nethod o I ing a
| ocati on oﬁ%t%(qgl\ﬁlgiﬁ% 100 within the well bore. [0036] Theigié#ogg 0 y
be actuated once the PANT 100 is deployed to a desired | ocation. Such

actuation of the PAHT 100 nmay occur inr2response to a change in a
fluid pressure applied to the PAHT 100. In sone enbodi nents, a fluid

pr essur efrigRithdRnEiRIRREEH2 diltasin@ 20m 1 K buch e RAHTON 06 ialy @éiecttivblwgsme
that is connected to fhe PART 100, The PART 100 may be cong@l?ure Yo)

that an fligentedisaionptithe mallbore savicme dlevicy a2 withip tflﬁéaqﬁ)ﬂ—ﬁﬂ 189/ Qrgyy other
cause t he,RRAUGof %cvveﬂa@fé 208V irfdds@Bintdle tRAAHAOR0ate éo@.ﬂgarem thht B

much deviation is caused to engage the PANT 100 with a feafure of the
wel | bor ewellyere serviciagtrissiicagal o5 Torped inte positi@ageingt tegags \a@lhpﬁsasmg 202.

and’ or 2 AERD n lEnbEA MRl BEAKPOT G me I, LERIALS BlealdlSy ot

wel | bore e ‘any conponen gvice,
Wi ndow, mercfed raadountrof deq@etnalizetion relative tomhe la@ﬁtdmalsaxrslMQ ©of mstnlgaoz IS

| ocat ed wellbore nd i_s suitable far resis g

w1 neloally" BeRaiy 657 b e on a IilER Frichadiion o2y iy SEHRCR Bene
embodi megdnsectéd® 4 96416 PABR m‘o thatSik Métla@d ebleiRit uphB#:, frdif) Ghe Wélbor®Brvicing
apply a force of about 100-5001bf a_gal nst the interior wall of the

casi ng 14®&ice@0c ihisembpiimsphy e Férbb §00vs senfigugedpopeectiydly sejralies the upper
conf i gur 6%@&91%@59&%%@&1&&2@%% theidfer SRPbARE vlehﬁorb @&r@{ch%rdewce

wal | of the casing ny other tfeature wthint bore.
[ 0037] ReR2} is net restvainesl by guP4HE, 1@0. pdntdther mhodmm;s \n&@wwﬁilbaremwfcmg

100 as dg&n O&Aggs {2 S'Olbez %‘ﬁ%ﬁ%db%rﬁle%g‘gexl 2n hf)% J@Sremﬁz 8?%33%99 220. For

conpri se€” & Casi ng° 2 I'S cerrente Phorel
subt er r asaapld anywthieonui2bie tdnrralikihe thdcaumay bl anetet] B0be ldwdrudald nf the

string 20 ductj.Qn tubing) is disposed within the casing
202 but 8’%@&“‘?1%?’“@5% (’felgggond a lower end of the casing 202. The
t ubi ng stoourg 2@8feiring' ﬁ&ﬁltwd%.]m bhianwdliberd raEih@dedte D@ i€ aifdvi0as? Bedng
and the delivery device is case a coiled tubing 216 device, is

r ecei vedeumedropIsngiaR AT AP0 Bt is Isated kilgityclyrdopabple @em the, welBipee servicing
enbodi mefkgee 2001 tﬂfs%ﬁ[%@hmféh@ﬁﬁ Phodi %oﬁ?g%}eﬂ% @&tx@%ﬁ%ﬂ%é 1oer

i nches, the internal anet ef of e tu string 208 e about
4.5 i nchesl ofdheiwtlttore sargeisg d@l\rla?@?mewhl&ftht: hpp@Aﬁér ofithe wcﬁborbeerabmatdegce

i nches wi || eci dye | bI of .t.he
PART 100550t ﬁecoﬁ’%%%d f mlﬁegemdlagg ?@%‘r tﬁhef ou%ﬂ‘i Gt %/1}30% Semcmg
smal | er ebxﬁyméxes m@j/ bt: hﬁacmabtoruge apperregd Bﬂﬂletmllbbte rsexafci@rdmb @e0 awvdidrythe
engage t i anet e casi 2Q2 Wi
opnroci et enhot fee i 000 oForekreimele, G ST SHBlscCeRBFIAveoevigE T Pe
conmponentginbadd td¢h %&ﬁéﬁﬂ oF e wallbbre kifvicihgidaties s, di ameter. In sone
enbodi ments, the PAl WD 2011/ 138577PCT/ G32011/ 000668 11
[0043] Referring now to Figure 10, another embodiment is shown where the wellbore
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



100 may be capabl e of being delivered through an internal dianmeter of
the tubing string 208 that is about 5% to about 80% snaller than the

I nt ernal dﬁ%q% the casing 202. 10038] 1 n sonme enbagl

PAHT 100 nay %ﬁﬁggz to selectively lock a wellbore seﬂ%ﬁg§ﬁ§§ﬁ%®€§e
220 in place within the well bore 200, to thereafter performa
wel | bore servicing operation using thd3wellbore servicing device 220,
and to unlock the position of the well bore servicing device 220

within t200 inehlskested lgeationcoffpd etadngile, ainetdremererbend elemdnnl (d0aeloe nddagtbr

the worlgstrin .0., the cailed, tubin e PAHT. be used
e herm ot Beflen atdl or e e beh ohd, o U JPRER T AT JO0 fa hate St
wel | bor eerg@giMi Ghd) ghneie Wall of2&4ink ORL | ThisS@nBddRkent RE tHe IdWRQ AT Er MDCAIRD

operation may be acconplished at various_ |ocations within the o
vel | bor edepmustgpesghita RAMT 8@ ay sompgse astfew pARTTO ToGTehelgnghs £ & whils gill

smal | i ng&g evkalﬁ@égﬂgﬁl%g &%?ﬁé&ﬁémiéhg;kﬁlﬁoﬂmﬁmﬁ&m Age wel | bore

servi cing ce 220 is also carrie e coll ed tubing 216 device
and i s gi¥féflal | RefeimngchometoaFigumes tl&-1¢ha wellbfite se@icingmstbod iseshiowdi ineviich

t he PART, | bo eryi.cing .device may .hot h_be
carri oo BAd brouer Py Dok Cin BRI OB RS R gt e 220 e
sui t abl ea giabointefractdimgideee auntl ds hefluid)ditings gerbetivi/Gactgrinbeddvice) 2i0inrehich

acat  or AiEn 40 fie R R Fealy F aisibere Aaradns Site o, e ddrkg o o

enbodi Megtifhord RE/iME dNRED26 85 ydlﬁﬂrﬁmtgcﬁqﬂﬁ@ﬁty%?@u HtiR€paisiNa Ghdlihe Reking
devi ce, tubing punching device, perforation gun device, zonal

i sol at i of2dei wellbopa20ess gragially compdying peroratianoreeedZfc dMost generally, the
A di ! . ; _ S )

per for e i R R AT descr bbb AT I SR EPRIR 166 and
servi ceswelthotd servisimge Hevige 220 vineshe petlbareat(2)o nptipmalls enbsérvieg , loagitudinal
i sol ati ' , j d/ ' K. [ I
ooon moR SRR A CRRR ST A a0 S0 e YOkl 8 a0 W
nmay be Usedased tdpfprefairéi(8) aprichay fowamy luis thhwmghel vankstrirg Wring HRUMUITY

formation., [0039]Still referring.to Figure 6, the | | bore servyicing
devi ce 248 %ﬂgd i ellhose) SEricise kSR 2iShilr Shatn the woRkSIEng fsigas A®), and

each of fohanGMally dlbidcd ﬁxemTQW@%cﬁﬂlet»@é}fboFé@rﬁﬁh% Bevige %&fy (i Cagpling

device 220 is substantially centralized and/or substantia

coaxi al | Juidpregreeitodhe RAHJI0P aad thel wellbpes sepvicing deviesi 22§ to ectuatpthediAdiTs
t he PAHT, i el tralkizent i cl

ovi co. 239 pRthenfe SR B dell 390, 8 (RS BIALE 18 parrTs
wel | bor el®@0bd the G40pdRe sevicinggdemimes 220 t&irgjex endfor @mnactuite thee FAHTE 100 tand/sr

shown where the wel l.bore, seryicing .device 2 I S connect ed bet ween
R U e R R e R G e
conf i gur&fdration,t fefordtias Wed/bb Gaawse 228 Ghig bdavintd B20el dsifig P9L adatlioalthey/
of fset WD 2011/ 138577PCI/ GB2011/ 000668 .
formation 204. The resulting perforations and/or fractures 228 may thereafter be used during a
hydrocarbon production process in which hydrocarbon matter flows into the wellbore 200 from
the formation 204 through the perforations and/or fractures 228.
[0045] Referring to Figure 11, wellbore servicing method may comprise lowering the
PAHTs 100 and the wellbore servicing device 220 into the wellbore 200 via a workstring.
Upon initial introduction into the wellbore 200, the workstring components (i.e., the coiled
tubing 216, PAHTs 100, wellbore servicing device 220, and any other interconnected
components within the wellbore 200) may generally comprise an initial temperature that results
in the workstring having an initial overall length within the wellbore 200. In some

embodiments, the fluid jetting ports 224 of the wellbore servicing device 220 may be located



12 fromthe longitudinal axis 222 of casing 202. As such, the PAHTs
100 may sel ectively ensure decentralization of the wellbore servicing
devi ce 22 1.t D e casing 202 and/or any other conpo of th

wel | bore (ijg‘lztopﬁﬂ%ﬁ?s enbodi ment, the PAHTs 100 are con‘?&%’?’é’aﬂ@(g&s
that the well bore servicing device 220 is forced into position

agai nst the inner wall of casing 202. l#However, in alternative

enbodi nents, the PAHTs 100 may be configured to cause any ot her

sel ect eddowibbtiRtan@br KegaidinaRY bifed from thelodhtion®f e pebBraion BirdetciaabhiR ) the
222 of casing 202, [0Q41] Referring nowto Figure 8 a wellbore

servi ci ri§Tpehstsubgantia Y?HH%ﬁe§§iH@%ﬁ§m56ﬁW@cted to a single PART 100

that is jhoggt edrehfbl ek hol & s BN haV\ehd RATBHDE @b thed Bi¥icR&
220. In this enbodinent, the PART 100 is configured to sel ecti velcgg
cent r al i EmpPpEtUpRiceptiondydEenendingapirhselboseqopditivrs) lahairdieally 2gpandidue to

‘he | _ T : . PN

R R O e e S T R

conponei?d torhgeoine latted ebendfuttiver tihenbaderef thepatfoodtion egete?dGoor e ser vi ci ng

devi F lLe,. th ' tralizi devj

be. conndBPUY ¢ REFETRSRBIENLE o MBI DB E S e g et et sBgten

[ 0042] Rethe roriaringOaidlop the @tcdcBedd corponeiih [0 reluse el einperatlfy b e 22 kdtEing
onnected to a single PAHT 100 that 1s |ocated

h b
fef)\g?i 3%@%@1%@@ FOrRRANENS (BN yEcent eirspiatipn gt tuid eengbsle werkstripg.dhe
enbodi nﬁﬂ&rksﬁiﬁ%mﬁ)ﬁ@nnjagpﬁh?s iBhj SHArRGetlyOcadEd ﬁ@%}ﬁﬁgﬁgggaﬁg 894 ®Deldife

| oner end of the wellbore Servicing devi‘ce 220 whi upper end of
t he wel |lbeated degey ita thegpedlotation ta2@s 226.c dnnerne enbediments, theiténeperataiafghe

216. | i i ci :
2L achod 1o aEleadURARL R ol stiflatp B oS St Al SOMRANAOLS iR lE
the | owetre ejmetbdatirotdrefiddfinkQrts Bt delnarphetiorashthotvbiorssenticibt device 220,
tralizing devi b ted.to th d of th Il b
servi oi HECTEBERnESHr ST iaRly PR O PR OF B YOS Tg hor
enbodi NEYO48]S SREWRNBREF , Wedrl PAGRILS Qi &inaGhel i @R 0220t Svorkstring,

connected between two PAHTs 100. The upper PART 100 of this ]
embodi mehgeoprd Hudsma b Provided; tﬁi‘hﬁlPAt}HESth wplae wellhare1styicng dedes 220

6. Howeugs u%bg BR J@V&ind AiNe éeg&cpfluiﬁ hhs Qhpsd ﬁ?%msi%%kl?ozogé §6%?-\éicing fluid

configure centralize the well bore“servicing device 220,

conf i gur(eethds & figetunng fuid,rapartidheladgp@iid, RARMentGhot etF) at is flowed/Breugh the
speci fi . : r. P of ., Fi Q.c Ll Ses.0p. reverser

o errent tibisrink 8 24 Tp R Shpdihed ok SER® g TR AE TR e EeB 3o,
bend el edtvout(ss blboanids pelags ef atedstrer andiorlf}8ppanisipsr gatton df the miixtafe Qsazal),
| ower PART 100.denonstrates that P. 1Q0 conprise as_few as
zero refi%;?@?"e@f gﬂ’é‘n? utlég Wﬁrﬁoﬁt g‘ﬁ ilﬁ’flg%’egwgggéﬂﬁtﬁ% Ggo%ﬁb%éq \I%"“é 1.3
conponenbs/gdl. qha\@écbﬁmﬂﬁduﬁdyr?n&@ﬂi Be pifipddathbugh BRHATSTs 100Cand TEHelNdLd
of casing 202) to hold a wellbore servicing device

VWO
2011/ 1385vinmerdass 329 /20 adhghpressure sufficient to actuate the PAHTSs 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 2 PAHT 100 at about 1000psi may result in about 400lbf of



220 in a selected |ocation. For exanple, one or nore bend el enents
104 and/or adapter elenents 108 | ocated at or proximte the |ower end
of the |o 0 may have teeth engagi ng the inner

casi ng 202§&¥ﬁ?gﬁg#godinent of the | ower PART 100 al so %@ﬁ%hgﬁLgpgg
that a PART 100 may conprise as few as zero reverser elenents 106
while still being capable centralizindSand/or decentralizing a
wel | bore servicing device 220. [00441Referring now to Figures 11-14,
a wel | boloagiadlina Bolamgrieich@er the mufidenof slembite N0 ARE S10BORIAkBgaged with the
sel ectively u%ed to naint;in,ﬁygésition of a_wellbore servicing ..
devi ce 29A5inglg and/gr pihepwalh i £ et hgye 80 e supe gmpedingents, pressurizing a
f1ui d-j ephiimardoestt Soat s5eopé Q’gi&’f kt;l:!shlﬂ% deotit CoboiBN e EEbuBbEIILPAHbRgifAthal

are used to centralize the ore servicing device 220. Figure

11- 14 shbidiag eree ber e sambricoingemens @4, 296, Gdprpmiaged grith the wazing 292
of 1 ui dyjqel taf waf rvhﬁnr?%é vidlHork BB0.C ﬁ%iﬂgofiaggreﬁ}ggd \ﬁ%lt lml%qful?%il%gigal%lding
0 ts . st y, the

general |y conprising perforation’'targe genera
wel | bor efoserprowddedd ynany PO TG0 ey bes oerittred bath desipgp chada(e.g(, tynfignvation nf)

he PAHT d |1 b LCl i 220 i h | 1 b
(2) opt i GrmPg BREEFIoRgT Bsmerd A6 A8 BN  oGdiie F e M lposy
t he PAHT&ndffionand the wel | bore servicing device 220 due to increased

tenperature, (3) optionally flowi ng fluids through the workstring
car ryi ngl®AY pAiJFréo%@n%ﬂﬁian%% t%eﬁfepfrf@rfﬁﬂg 813y bei INgPER (P W aba guifigient flow

shorten {RendQrdssire tBmt Mhid j&0 BrdudE hePhd | izubﬂsibmh laWe P Bt bt
PAHTs 100 and'the wel | bore Servicing devite 0, (4) applying fluid

pr essur e3@tot houPAMrécet pg seeeidt (Réseoke bligroativelyelram abow IHOVID cbodEH0t ffysec,
Coat | . - ;
and (5) UmEOE Sl Al 00RE LBE dORIAE o 3R RE e Bl UBY P e,

ser Vi ci ngtedmtivae f@2(0petiod pfitent 2ndrhes to abodtt G860 eiftes, dferhbsivdl) Goraangbtiod of
di sconti nue eration.of the | 1 hore servicing, device, 220. a .
Cesurt ofboiS RO hbtis o WenstsS it o i DT RS S 36 iy oo Suitable
f ract ur egowl 2e. My shific EOboREeAtE) thé) PreSasd 8UseibA ﬂtﬂd/nﬁﬁg Bei@cle@elBEohDibout
204. The_resultin erforations and/or fractures 228 may thereafter
be used #Aitpgoat %9&} igeemathrebtion agent g8 isabophd i rsie Alemasively diom
natter f:!iHBYi@dOtt(Paﬂom]Ed,O(‘)@lpki%%@ ﬂx%%ﬁn%%zﬂo%%fﬁﬁrsg&inﬂ PRidaH4y EJUoiiH%QJ&d bhe

perforations and/or fractures 228. J451Referring to Fidure 11, _

wel | bor econstpnti presserenfer hagriohpf dowprlt 3all beveppiegigted itket Bloming thoGeemd fiuik
wel | bore Ly LGl ' QI . 0_V\i.a ripg.
Opon 1 ni PR AR 0GR FetiBhR bt 8 ARy mliBimbeltfla is'ah8:
conponenfract(res 2.8, extelnding dirbwgh theibasing 222 Gnd HAdthe {fdb@tiome04. Haae embodiment,

i Ci i.ce.220 t her, int t ts Wt hi
the. wel | BSREMGHIA RymBEnaRaR [ B0t PLECGHET Fretie 2 ABn g Heick Brpp2gs
results ¢dnclirfent Wathkeitiiol BghsBphi G tBE fortlatiorbf Porfialohs hRiAGH Ractirtd223, ke

wel | bore 200. I n sonme enbodi nents, the fluid l’etti. ng ports 224 of the
wel | bor esush additionahfleid yayde propge ot tslativedy. high yolupyes in Comparison to the flow rate

2011/ 138&@@@?{:@29%&/ @QB@&%Mcﬂ?‘@@h@é 92@}%@1&%@; E@E% iUk Bl fioR Tah 38t
fromthe | ocation of the perforatfon targets 226 ile the conponents
subst ant ¢xadnisipn obfrgatirseinttheesuimoinding fotreativer at ure. [ 0046] Referring to

Figure 1[%056]t i §ul§stc](?1¥emnt t%%fo%zﬁio%‘fﬁ%tpre}fc}gtigl%dz{n or E'Q&uraeg Eféf Ia%qlow of the
second fluid through the PAHTs 100 and the wellbore servicing device 220 may be reduced
and/or altogether discontinued. With a sufficient reduction in fluid pressure supplied to the
PAHTSs 100, the PAHTs 100 may return to their unactuated state as they are shown in Figure
11. With the passage of a sufficient period of time of no fluid circulation through the
workstring, the temperature of the workstring may again rise and result in the PAHTs 100 and

the wellbore servicing device 220 being located as shown in Figure 12. It will be appreciated



conmponents may optionally (depending upon wellbore conditions)
I ongi tudinally expand due to an increase in tenperature of the

conponent swpggﬁ%%panm on may cause the fluid jetti ngnlp(?lrﬁ%@?é&§§g

becone | oca even further downhole of the perforatio

[0047] Referring to Figure 13, it is shown that fluid nmay optionally
be circul ated through the workstring amd/ or the attached conponents
to reduce the tenperature of the workstring and/or the attached
conponenha wlﬁfﬁrqrer asef dfivellbore zonal ¢sdlagibn aeviek (4.4 Upadkérs) bydybratbos production

wor kstrin the wor kst ti cont ac ten) and thereb
cause tHE& PegE Perfioring B&p %%flbﬁeéﬁeﬁ%dﬁ?efé l)age%od“t P the
perfOratﬂe%rah@r[s%%rﬁ?&uredns%mt@fﬂé%mmgs, the tenperature of the
circulated fluid be selected at substantially the sanme

t enper atlfi¢Hl as @ﬁer%/lmhef dispdasiyesat tlepst @aserfbep sysqmscandamethed fog maintginigg a
jetting 18&{&915:? of %%éi%fe”&r\QﬂEg AbieD @ s %Jﬁ@ a}%h&ﬁ@ﬁt@ BENYa6b0Yr deWdiBEre
further undesirable [e

220, thereby avoi di ng ngt heni ng or contracti ng
of the wervisig devipe )48 dRehieed byngP ABTHIOGun epite4f fartesdranepittedtvethe PAHT

circul atj fluid th h the workstrin secon f
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fluid conprising from abou 5 to about ounds of abrasives

and/ or plevisparl.s Ip elterative smbgtiments, fieRAHES (Q Ay Re )confée!@rﬁaaacrum a,t a
from ab I
bbout o bspite Pk (RS prissli BRH08 fo oRrkERDMANE WelhbARARH adlick 06
t he PAI—F[EélrthélOﬂwvﬂ;lsdittSBrwmaHebo}ea' tharihé BAHGs devimerbe m@lred ahﬂfur designed to
pressure suffici to actuate e .PAHTs 100 .as |
bpor at | GRS RORE A SaFEA 3 ety VP pagte e 200 dde BatTi,100
act uat i afisctsed hereAtbifedi@Bly theontiney ﬂiaint:i@ﬁgld wdhtivml of angittachell wélbore
PAHTs 100 mage(?e decreased due_ to the resﬁg{&or %Tgfl ating a

T

curved pEOIGH e 2RQ apsherriscopiinue cpntralizigg 1Ep% Ah é‘?ﬁcﬁ%{ %éﬂbpﬁ*e
PAHTS 1Q@wididpeadvliddl sha Bl fbi@sP @ bd aaeq%awd&ﬁopﬁ;pmm leBuRe Sipis€tho the

alignment with the perforation targets 226. It will be appr eci ated
t hat ond@HFelOPAHTs 100 are sufficiently actuated to cause engagement

of teet [Iu%s?z?ar é!g é%@%&@ ﬁbd%erft h§ &ﬁﬂb&ﬁ{%%%é@ng c&ﬂﬁhﬁ%g%oandlor

and/ or ocat 1 on of ng port
be substmantifiatibns dfethd einbodiotés) raptl/at featir¢sooft the epbodimesi(s) omdbdutygzepe‘son

erbod ety OE SR T 51 s oy B s Seere B i ot B trgo ARy LS
about 4Qgat bésuﬁfﬁoni/Qnﬂleﬁé lﬁﬁ@lﬂt@ﬂdﬁ%ﬂlﬂr@q@ﬁﬁ@s abtht embodithdht(s) lare also

hol di ng force per the nunber el enents 104, 10 108 fully engage
Wit h thém&a%ﬁﬁécomf M%}OSWhéVh%Pwnwcehwﬂﬁge r‘?é?‘Wé‘F“F%’éraEﬁ eXgerssly sfated,

some enhgey ékgfefsssmgés%% ﬁhﬁﬁthﬁdn@%ﬁl%d&@%o@b ﬁ&@d&te?&@@?ﬁigemﬂmﬁ&ﬁbﬁst
i n about 20001bf to about 30001bf of gl tudi nal hol di ng force per

t he nuntsdlikemagnite frlkng ithin teExpreedy $te|t|e ;ﬂneeﬁgag@demSHeenéroah@onbl to
202 and/ d
that t heag %tﬁ%)l Iy najl ho’IJ(gé’n%‘E%l%rdg@ %?@vnl%dégp%/ ’ahl\g’ P‘Aﬁ?’r&iggp Jﬁgeghﬁ%lgh
mat t er ofhehoteh admmegoal ahgeoeth e lgver lmmt;fR],gandam wppeofimiteRf, hs di3Gpsed, any
configuration,.of eI t s 104, 10 0 as f unct i,on
of " act e ffigedtinie crade TORHUPI oAb et T iy
fluid mattae tlﬁtfﬁﬁ)g%darél@wmﬂhuﬁdﬁutéddcIMI+E#(RMR,), wherein k is a varlable ranging
from 1 percent to 100 percent with a 1 percent increment, i.e., k is 1 percent, 2 percent, 3
percent, 4 percent, 5 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



rate and pressure to formfluid jets through the fluid jetting ports
224 at a velocity of from about 300 to about 700 feet per second
(ft/sec), t i.yely from about 350 to about 650 ft/

alternati v@l y2%¥ ogn%?\eflbout 400 to about 600 ft/sec for a %@FB@IH?%%SH
than about 2 mnutes, alternatively for a period of about 2 m nutes
to about 500 minutes, alternatively fd7 a period of about 3 m nutes
to about 9 mnutes, and/or for any other suitable period at any ot her
sui t abl etwfol RWinAiets ad Mefinpdeineibaibve iy slso speifivalty Sdivchsal. I8 awTdthé |tetind
may be ipncreased from about 2000 to gbout, 5000 psig, alternativel
from aboPPioBHy’ PihaAEASE! WsBy PERG of 2 LrimaleEdns| thatrthe Slemsplts 8wt o

about  400QrMf{dy,andelbhent RURGR irEbhire® WotOditetnRBved BB Gvithin hel sEBR% 0P the claim.
continued at a constant gressure for a period of tinme. It will be |
appr eci absecpftbreader feond sugh aheomsisesn includes, gnd hpvinggthovld dempdergoado mpdde
t he well rvi.Cl [ 3 ! [ a

Fract ur caBpIh T, MIRNR0 K <, o€ Sl BE Syglyhal B} of o tRRised
204. | n sbstentialigiofre Atcordidglys the sedpe fof protection jsunwp bohiteld by thehdescription se out
bet ween the casi 2 nd, t he. t ubi ng . string. 208. concur.rent. wWth .
andor SUeG e e’ bnBSPimarraR R S fooBy meRBRE A R St mpieo
228, andmstug bfatéichairmalEaél whdl every chutm psiifRepoddted ad Alrthee digclbigd into the

vol unes in conparison tag the flow rate of fluid jetted from.well bor
servi ci nsyeaﬁwe@ apd fhe ‘E‘ﬁ%’?é‘Efyma‘?%YPﬂ@t(ﬁh""{thﬁpfeé?qiré’i‘ieaﬁ‘Pfhnﬁ? iscussion of a

ext ensi offddnct ifthk \WiseRsird id iR af WimRHBH kit i@ prigdrO eslaeéiﬁny%ﬁuﬁ%y fat
to the formation of the perforations and/or fractures 228, the flow

of the skes@rmnbli¢ation daterafierythe pheritpAlaesof 1o applvatiore The digpdosuresadralli patanty,

devi ce he. (" - her . di i,F i

suf 1 oi datert BpRRichE e Bk Bk dl h Ah Rl R R M Barlld e,
PAHTs 10 thelyentisfies.n to their unactuated state as they are shown in
Figure 11. Wth the passage of a sufficient period of time of no
fluid circulation through the workstring, the tenperature of the

wor kstring may again rise and result in the PAHTs 100 and the
wel | 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 well bore zonal isolation devices (e.g., packers),

hydr ocar bon production may begin by flow ng hydrocarbon | aden fl uids
fromthe formation 204 through the perforations and/or fractures 228
and into the workstring. [0051] Generally, this disclosure at |east
descri bes systens and nmethod for maintaining a | ocation of a well bore
servicing device. In sone enbodi nents, the |ocation of a wellbore
servicing device may be maintained by a PART 100 in spite of forces
transmtted to the PAHT 100 due to tenperature rel ated expansion

and/ or contraction of conponents of a worlcstring, for exanple caused
by flowing fluid through the workstring and/ or due to anbi ent
tenperature differentials. This disclosure provides PAHTs 100 that,
in sone enbodi nents, are pressure activated in response to the

requi site pressure for operating an attached wel | bore servicing
device 220. In alternative enbodi nents, the PAHTs 100 may be
configured to actuate at a pressure |lower than the pressure required
to operate an attached wel |l bore servicing device 220. Further, this
di scl osure nmakes clear that the PAHTs 100 may be configured and/ or
designed to centralize and/ or decentralize an attached wel |l bore
servici ng device 220. The PAHTs 100 di scl osed herein conveniently

di scontinue naintaining a |location of an attached wel | bore servicing
devi ce 220 and/or discontinue centralizing and/or decentralizing an
attached wel | bore servicing device 220 in response to an adequate
reduction in fluid pressure applied to the PAHTs 100. [00521At | east



nodi fications of the enbodi nment(s) and/or features of the

enbodi nent (s) made by a person having18rdinary skill in the art are
within the scope of the disclosure. Alternative enbodi nents that
result from conbining, integrating, and/or omtting features of the
enbodiqﬁq%gs) are also within the scope of the disclosure. \Were
numer i car anges or limtations are expressly stated, such express
ranges or. limtations should be understood to include iterative
s DA AR R Praker Hai BRSO AP PP NG a1 y
st at ed AERYESCHRtdPRdderp Eﬂ%t"q'ée. elibore senyiciap geitices deliyeriag digrwellpere servicing

i ncl udé’§,‘_"°‘2?”d§he presgye activajedhigigsfownge] info 4 welibesy ﬁfﬂ_%‘é*}’%\( cpysing)the presgrrg 3,
etc.). achateshgldrlown toghiadieyesn ypdpiatrsraueaiure feamya lopgiiudingl axiswéihe pregsire

R, andchpteddisrdonied in regponsedo gickangs derifluidgprossyigped enoaging the PRBEUE n

t he rarfgtivatesl holsedaivnitechivitya tatied & seveelibdre toguevenidengifudinal mevenesnt giheyellbore
nunber ssewicirigidavielhhe range are specifically disclosed:

R=1214-k*(RO-R1l), wherein k is a variable ranging from1 percent to
100 percent with a 1 percent increnment, i.e., kis 1 percent, 2
percent, 3 percent, 4 percent, 5 percent, ...50 percent, 51 percent,
52 per cehbe method ofgkim & fadiier cora@isiperangading Dtpolhef be piessYBagivatedheld-dgon
per centtool yith thedeayae ethe wellbbreeover, any nunerical range defined by WO
2011/ 138577PCT/ GL12011/ 000668 17 two R nunbers as defined in the
above is also specifically disclosed. Use of the term"optionally"

Wi th resgect to any elenment of a claimneans that the elenent is
requi r ed [heometaeq e gaviepein thp éeagreafidhn welborespmpiisgs pcasing 4 ietellbore.
alternatives being within the scope of the claim Use of broader
terms such as conprises, includes, and having should be understood to
provi de support for narrower terns such as consisting of, consisting
essent i%allh§Meihod oficlpie drsfteraintye &atse ofibs wellbgre spmprises amall i fprmatipre
scope of protection is not limted by the description set out above
but is defined by the clainms that follow that scope including al
equi val ents of the subject matter of the clains. Each and every cl aim
is incor _Eﬁ'a%'ta%é ALl THer epraReisg: felecival Gentizingyd iest anpriog ot this graspiae
cl ai ns 3&iated hBl9eAowB Ml Byrepensee thgchangsdn haJdfPiedire The di scussi on of
a reference in the disclosure is not an adm ssion that it is prior
art, especially any reference that has a publication date after the
priori%y dat e q{ this ﬁgplicatipn_ The. di scl osure of all ﬁﬁtents,

pat ent a&'@ Tehed Yreim & OBTTRIST P GRS CVEY &aNaing Rl Iapiachopion cpthg welibore
her eby SPHCHPIBYSH 'BEFSBY 5Pt BF &PRIee imine Y PregtS reties. 18 Clains: 1.
A nmethod of maintaining a |location of a wellbore servicing device,
conprising: connecting a pressure activated hol d-down tool to the

wel | bore_servj cj devi ce; deliveri t he | | bore servici devi ce

and t hd- BrBeloLolXiam J.Juidier FOTRISABHRTERUIC iR pisssirg o eprgage the pressure

sel ect iA7&fed balddong iaohiom ihedeaie oL{ae MYRPEd hol d- down tool to lie in

an undul ating curvature froma | ongitudinal axis of the pressure

activated hol d-down tool in response to a change in a fluid pressure;

and engagi ng the pre re activated hold-down tool with a feature of

a el | Boh ey Plblaft el Ha UeltvErsrP o PSR R EITERA ci ng

devi ce.configureq fi.capReralg o B'SCUyel Rpvide 4n yneRupted Biatsn Whichythe aig yvajed

t oot h &Pdidqun fobliss sHistardalivizlong g 19ngituingbas angde RipsSHrerasvated sleedts gre

t he welfirst @ontigured to cooperate to selectively lie in an undulating curvature from the longitudinal axis
in response to a change in pressure applied to the pressure activated hold-down tool; wherein at least
one of the pressure actuated elements comprises a tooth configured for selective resistive
engagement with a feature of the wellbore.



3. The method of claim2, wherein the feature of the well bore
conprises a casing of the wellbore. 49 The nethod of claim 2,
wherein the feature of the well bore conprises a wall of a formation.
5. The method of claim1, further conprising: selectively
centralizing at |east a portion of the pressure activated hol d- dovvn

tool i sponse t n

of ol 2l 10 SS“fen“?"a eﬂf}“g’?fp “"5@00'8 'anﬁﬁf %é'ﬁf ﬁah'szag agy aeflés A
porti o "L“feﬁ gl G R oAl e e Bsf%aeCP el e,
the fl '%EPB”f'QUFF @fﬁ@g%ﬂsf“ﬁ £ figt am eu‘?’ei RYP 3BQRBPPONAgoth is
decr easﬁoﬂ Sqdonshaaement (e gp0Bh§a E‘f“il‘{? B‘é’%iPrrESp&EiWéﬁeéﬁa‘Pﬂﬂ”a down
tool f r%‘?ﬁst"ﬁeth? 2eeP0e Batyre AT wallb9re Beleg 'Ocaéed 2 Igsstne of nauterly ofsekigem the
hol d- ddiit feebee offiles wellbageiFpig the lonadinal axingnd lpnaledingle offset e b fiest eawret
conf i gubewelbereciing dredengitidinalaxiect i vel y provi de an unactuated state in
whi ch the pressure activated hol d-down tool l|ies substantially al ong
a longitudinal axis and the pressure actuated el enments are further

conflgured to cooperate to selectively lie in an undul ating curvature

f r om t H8- TREREPsSHEiasiatesiol- qowﬂﬁ%?fﬁﬁé‘égt“ﬂ“e&e"&ﬁ&ﬁ@@”i’ f?ab‘Fee%f veellbore is
appl i edPPEIPAG B ORI Tamdes fretdeabde Ridheveltbaie abegithe Igpaiiudipal axis by ahpyt 180
one of dPBFGESpressure actuated el enents conprises a tooth configured
for selective resistive engagenent with a feature of the well bore.
19 9. The pressure activated hol d-down tool of claim8, wherein a
first tooth is carried by a first pressure actuated el enent and a
second 'floBerpressure aFivaisg "Bgadawﬁ é‘@b?fdf'aﬁ‘ﬂ BOPEsIRG: A adanier emagitat lerd
wher ei rfubsiantipllyrcgptraligrst withi tae leagitudinel s infrespoasria derrbAToaiR PlesIre.i r st
feature of the wellbore and the second tooth is configured for
engagenment the a second feature of the wellbore in response to the
change in pressure, the second feature of the wellbore being | ocated
at | east- dRESBYE %ﬁﬁ'@?%l'f‘?[?d%’rrf@@tfmfar"%ﬂ%‘{rﬁé‘o!“i’?%ﬁg PrEsRUIR Ftusfedigipments
vel | borceigisdio §a9RSRE e PRIeRiVHUPrOEds an wiratuptemgfptedrivhieh thg Piepsuseactivaten
t he fi Meld-dowatagt kesstbsidndialyeang gengiydinabisrnd|tarypssui askieted glegents 2
The pr éyther eniigured g ceeperai W-sdieoifyely do Incriepsindlvdariatd fighehelongiutisal swie énd
f eat ur eespPnsetie a wedrigh O rressyrel applépddelthanpabue betivatkd beld déwrotplt Weerdin atdeast
f eat ur enebf thérpresweird dntuatededieyurntst doenplisss @i tballd tordiguredkios sdbactiadresistiva 80
degr ee®ngagement with a feature of the wellbore, and a reverser element configured to cause a change in a
sign of a slope of a curvature of the pressure activated hold-down tocl when the pressure activated
hold-down tool is in the actuated state.

13. The pressure activated hold-down tcol of claim 12, wherein the tooth is carried by the reverser
element.

14. The pressure activated hold-down tool of claim 12, wherein the tooth is carried by at least one
pressure activated element other than the reverser element.

15. A pressure activated hold-down tool for a wellbore, comprising: pressure actuated elements
configured fo cooperate to selectively provide an unactuated state in which the pressure activated
hold-down tocl lies substantially along a longitudinal axis and the pressure actuated elements are
further configured to cooperate to selectively lie increasingly deviated from the longitudinal axis in
response to a change in pressure applied to the pressure activated hold-down tool; wherein at least
one of the pressure actuated elements comprises a tooth configured for selective resistive
engagement with a feature of the wellbore, and an adapter element that lies selectively decentralized
relative to the longitudinal axis in response to the change in pressure.



11. The pressure activated hol d-down tool of claim8, conprising: an
adapter element that lies substantial Py centralized with the

| ongitudinal axis in response to the change in pressure. 12. A
pressure activated hol d-down tool for a wellbore, conprising:
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t oot h CHNETEHCEY 935t oreef g‘@tpffif’é“rf’ adtiveed D%‘d éﬂﬁ%@@tﬁ@ﬁﬁhw@'wre S¢TWEINg ARV icst
t he \Aelaf‘ﬁé‘?'é'c'”%ﬁ‘@“&”*?%‘?/e?@ethe@P'@ﬁ@rﬁe“’&ﬁﬁﬂeﬁfﬁﬁ ed to cause a change in
a sign of a slope of a curvature of the pressure activated hol d- down
t ool Wnen the pressure activated hold-down tool is in the actuated
state. pressure_activated hol d-down toql of claim12,

wher ei 7 tﬂ’é’ "‘E%’E‘JctdrPfFlé'"bb@ PuriBer BPPEHRS: NG GRS o iednrsrsing theprespiye,

pr essuCENEENG teagt hrrtpndd AHeasbene dtheqressuie polivaigd dpdidawp el anddhewg!igore
carri edeniFingdeyigeast one pressure activated el ement other than the
reverser elenment. 15. A pressure activated hol d-down tool for a

wel | bore, conpri sing: pr essure actuated el enments configured to
cooperate to selecti veHiy gro_vi de an unactuated state in which the

pr essur'@ HETRIBA%A CIRig 1 wBHRN thsotunRluEs caspris s Tes dimenaiP el gurse-

| ongi tudi nal axis and the pressure actuated el enents are further
configured to cooperate to selectively lie increasingly deviated from
the lo udi nal, axis In response to a change in applied to
t he prggsﬁrﬂéﬂ Heqd %) gl "%ﬁ%re'gé%rft%fe Bl d -t ook foogiad Ugfola patve
pressur“e hg IR ARSI conprises a tooth configured for selective
resistive engagenent with a feature of the wellbore, and an adapter

el ement that lies sel ectr vely decentralized relative to the

Iongit is.in r nse to e change i ssure.. 20 16. A
met hod Eﬁw%ﬁo A= feBghee W@F?‘”ﬁ G PR S oA TR BEEP !
act i vatClPRoF TS RANYIB? °f ° FREtrigRe tHRpEPUNEhRo per’\é“sevastﬁeéfoﬁ'&?ri QLarsagyices,
hol d- déArf! teplationservisgs: cpaﬂrrééwae% PLPCHNRRECSSer vi ci ng devi ce:
increasing a pressure applied to the pressure activated hol d-down
tool and the mellbore servicing device; in response to the |ncrea5|ng
t he pr?\jsure usr n the ressure . actrvat ed hol d-down t ie
an unddi t F‘ﬁg S\?a’t & Y5IBere aF°P’8H§ltgt oI aaBE‘F%s“"SfaC't‘ﬁ‘?drg“P'Qsdé’WP 5’0' info
act i vatEdvH{BI 8- BoMAS TVt oRyY bajpe caprieated i1 2 \yelberd SALicH dBviss:
t ool ‘rtCFf’aém aategtue aprliedio tmrﬁ%reectwffqdé@idsctowa “P%ﬁ'@ﬁ e apifPare sepidngent
of at [d8¥& ingRwPoBTe tp e ifnreasing the RigIsHPaln@gaTNS A BHRD Af gsHrvatdee of He
wel | boreesswe aetypiag heldgpwetooldipm alepgiuging @xis Rbtheueler s activaieditpld-¢awn tool;
wel | bo ﬁegmvﬁ'%ﬁfﬁvumti\@éed hof7dowTieo! with & tedtursf of theaiabare to resisttaengitudinal
conpr i siodgmert of atéasplome of the ptelssur adivatad heidrdowretopiead §erves]ibare servisihg devivg;
at | eashd sergcng fhemeltiforeagsirgaBestrelbpre sefvicing eeyicee sbereip theciressatecdtivated hold-
hol d- ddemn toolo$ atderct panigallyphdsbod theougk b wibdigrigvide s fiseinner iBmefEhendtbé bressuod
cl ai m hGijvateh @oleidowh toel is passad intfoea €RINY haviesa Sechiit ieker diam ks it fast irter ve.
diameter being smaller than the second inner diameter by between about 5 percent to about 80
percent, prior to substantially increasing the deviation.




19. The method of claim 16, wherein the pressure activated hol d- down
tool is located uphole relative to thé&lwellbore servicing device.

20. The nmethod of claim 16, wherein the well bore servicing perforned
is chosen froma group of wellbore services consisting of fracturing
servi ces, tubing punching services, perforation gun services, zonal

i sol ati.gn,services, .packer services, and acid work servigces. 21. A
met hod 2 gl"gi*\?fﬂ gf ?gg"gn%w'%fﬁﬁ?°"§5@£$-iadilf"ﬁr 0 SRS RSy TR douf ol it
act i vat'®yVH5PE: BB RFST B0 ACHVAPY NI EOVEIPIREINE corraieh P eTliPRre serica fiavee:
hol d- ddUHEASH8R PERSPYIG 2PRIGH FHIEP BESUe 2Ptiipq it-dovindpe) 2eq g watRAregervicing
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tool arRPSFHE AiivRied Gpld-dowr (aokTorya tagiudisal 3xis of e pEsiswe pEVEIREpldrdpwniephg
t he pr&5gEng the prepeiasaqiyated kpid o tael wih a feaguie oidbauvelibere t¢ fesis lergiiydiaal
act i vatreayementdf atdegst ensalf therirpsure laalivgied haldWawn el anddife wellborp seising device;
act i vatead sérwicidg thewrellbase Lsing:the wglihore sehdcingrdesises ménergin they presstirehasttivaterbvald-
t ool widohn éoof ie tcated dofnholegekpiidel th the avelltwre ssvicing devicengi t udi nal novenent
of at |east one of the pressure activated hol d-down tool and the
wel | bore servicing device; and servicing the wellbore using the
wel | bore servicing device, wherein the pressure activated hol d-down
tool is at least partially passed through a tubing having a first

i nner dianeter and the pressure activated hol d-down tool is passed
into a casing having a second inner dianeter, the first inner

di anmeter being smaller than the second inner dianeter by between
about 5 percent to about 80 percent, prior to substantially

i ncreasing the deviation. 21 22. A nethod of servicing a well bore,
conprising: delivering a pressure activated hol d-down tool into the
wel | bore, the pressure activated hol d-down tool being connected to a
wel | bore servicing device; increasing a pressure applied to the
pressure activated hol d-down tool and the well bore servicing device;
in response to the increasing the pressure, increasing a deviation of
a curvature of the pressure activated hol d-down tool froma

| ongi tudi nal axis of the pressure activated hol d-down tool; engagi ng
the pressure activated hol d-down tool with a feature of the well bore
to resist a longitudinal novenent of at |east one of the pressure
activated hol d-down tool and the well bore servicing device; and
servicing the well bore using the wel |l bore servicing device, wherein
the pressure activated hol d-down tool is |ocated downhole relative to
t he wel | bore servicing device.



