DRI LLI NG AND COVPLETI ON DEFLECTOR CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] None. STATEMENT REGARDI NG FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT [ 0002] Not applicable. REFERENCE TO A M CROFI CHE
APPENDI X [0003] Not applicable. BACKGROUND [0004] A plurality of
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[0003] Not applicable.

BACKGROUND

[0004] A plurality of wellbores may be drilled from a single position, for example from an
offshore drilling platform. A first wellbore may be drilled and a casing set in the first
wellbore. Thereafter a window may be cut in the casing at a location for initiating a fateral
wellbore and a lateral junction may be placed in the window.

[0005] To initiate a lateral wellbore, a drilling deflector tool, for example a first
whipstock, may be attached to a workstring and run-in during a first trip into the wellbore
and set at a first position for deflecting a cutting tool into the casing to cut the window and
initiate the lateral wellbore. The workstring may be withdrawn during a first trip out of the
wellbore. A cutting tool may be attached to the workstring and run-in during a second trip
into the wellbore and the window cut in the casing. The cutting tool may then be withdrawn
during a second trip out of the wellbore. A retrieval tool may be attached to the workstring
and run-in during a third trip into the wellbore to couple to the drilling deflector tool. The
retrieval tool and the drilling deflector tool may then be withdrawn during a third trip out of
the wellbore. A completion deflector tool, for example a second whipstock, may be
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the wel |l bore. A conpletion deflector tool, for exanple a second

whi pstock, may be 1 attached to the workstring and run-in during a
fourth trip into the wellbore and set at a second position for
deflecting a conpletion tool into the wi ndow The workstring may then be
wi thdrawn during a fourth trip out of the well bore. [0006] A conpletion
tool may be attached to the workstring and run-in during a fifth trip

into t |1 bqre. e conpletiaon o eset the ndow,
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deflector. In an enbodi nent, the coupling between the drilling deflector
and t heonfarmaneei with one of the levels defined by the technology advancement for

multilaterals (TAML) organization, for example a TAML Level 5 multilateral junction. The
workstring may be withdrawn from the wellbore during a fifth trip out of the wellbore. A
drilling tool may be attached to the workstring and run-in during a sixth trip into the
wellbore. Drilling in the lateral wellbore may then be continued.

[0007] In some drilling environments, for example offshore drilling platforms located in
the North Sea and/or off the coast of Australia, operating costs of drilling rigs may be in the
range from $500,000 per day to over $1,000,000 per day.

SUMMARY

[0008] In an embodiment, a tool assembly is disclosed. The tool assembly comprises a
drilling deflector and a completion deflector, the completion defiector coupled to the drilling
deflector. In an embodiment, the coupling between the drilling deflector and the completion
deflector comprises a portion of the drilling deflector nesting within a portion of the

completion deflector. In an embodiment, an interior of the completion deflector defines a



defl ector conprises a portion of the drilling deflector nesting within a
portion of the conpletion deflector. In an enbodi nent, an interior of
the conpletion deflector defines a 2 first recess, and the drilling

defl ector conprises a catch that engages the first recess in a run-in
state of the tool assenbly and that releases fromthe first recess when
in a conpletion state of the tool assenbly. In an enbodi nent, the catch
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defl ector conprises a third recess, and the retainer is captured by the
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assenbly. [0009] In an enbodi ment, a nethod of servicing a wellbore is
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defl ector. In an enbodinment, the method further conprises the conpletion

def | ecaaonprises & Wirdgecess, dndithe metainer lisscaptureds byether sgeond recessnand the third
recess in a completion state of the tool assembly.
[0009] In an embodiment, a method of servicing a wellbore is disclosed. The method
comprises retrieving a drilling deflector located proximate to a window in the wellbore from
the wellbore while a completion deflector is also located in the wellbore and shifting the
completion deflector to a position proximate to the window. In an embodiment, a portion of
the drilling deflector is nested within a portion of the completion deflector before retrieving
the drilling deflector, and shifting the completion deflector to the position proximate to the
window is motivated by retrieving the driling deflector. In an embodiment, the method
further comprises the completion deflector retaining the drilling deflector after run-in of the
drilling deflector and before the completion defiector is shifted to the position proximate to

the window, and the completion deflector releasing the drilling deflector when the

completion deflector is shifted to the position proximate to the window. In an embodiment,



drilling deflector and before the conpletion deflector is shifted to the
position proximate to the w ndow, and the conpletion deflector releasing
the drilling deflector when the conpletion deflector is shifted to the
position proximate to the window. In an enbodinment, 3 the nmethod further
conprises an anchor conponent retaining the conpletion deflector when
the conpletion deflector is shifted to the position proximte to the

wi ndow, In an odiment, retrieving the drilljng deflector conprjses
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met hod conprises running a tool assenbly conprising a drilling deflector
and a dfimgpldefiestor adfilkeddwnwardsofdree igvedpplied eoathed aethdregsrmgordire. did ldni Nng
deflector fromthe wellbore while |leaving the conpletion deflector in
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defined by the drilling deflector. In an enbodi nent, retrieving the

while leaving the completion deflector in the wellbore. In an embodiment, the method

further comprises moving the drilling deflector to move the completion deflector to a
position proximate to a window in the wellbore. In an embodiment, the tool assembly
further comprises an anchor component, and retrieving the drilling deflector comprises a
retrieval tool retaining the drilling deflector, the retrieval tool extending a member through
the drilling deflector, and the completion deflector, and the retrieval tool exerting
downwards force via the member on the anchor. In an embodiment, the method further
comprises a retrieval tool retaining the drilling deflector by actuating a catch of the retrieval
tool to engage a recess defined by the drilling deflector. In an embodiment, retrieving the
drilling deflector comprises the completion deflector retaining the drilling deflector during a
first portion of retrieving the drilling deflector and comprises the completion deflector
releasing the drilling deflector during a second portion of retrieving the drilling deflector. In

an embodiment, the method further comprises shifting the drilling deflector and the



drilling deflector conprises the conpletion deflector retaining the

drilling deflector during a first portion of retrieving the drilling
defl ector and conprises the conpletion deflector releasing the drilling
defl ector during a second portion of retrieving the drilling deflector.
In an enbodi ment, the nmethod further conprises shifting the drilling

defl ector and the 4 conpletion deflector together upwards. In an
enbodi nent,. a rtion of the drilling deflecto nests withjin th
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illustrates a tool assenbly in a run-in state according to an enbodi nent
of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] For a more complete understanding of the present disclosure, reference is now
made to the following brief description, taken in connection with the accompanying
drawings and detailed description, wherein like reference numerals represent like parts.
[0013] FIG. 1A illustrates a retrieval tool according to an embodiment of the present
disclosure.
[0014] FIG. 1B illustrates a collet portion of the retrieval tool according to an
embodiment of the disclosure.
[00156] FIG. 2 illustrates a tool assembly in a run-in state according to an embodiment of
the disclosure.
[0016] FIG. 3 illustrates the tool assembly coupled to the retrieval tool in a second state
according to an embodiment of the disclosure.
[0017] FIG. 4 illustrates the tool assembly coupled to the retrieval tool in a third state

according to an embodiment of the disclosure.



[0016] FIG 3 illustrates the tool assenbly coupled to the retrieval tool
In a second state according to an enbodi nent of the disclosure. [0017]
FIG 4 illustrates the tool assenbly coupled to the retrieval tool in a
third state according to an enbodi nent of the disclosure. 5 [0018] FIG
5 illustrates a nethod of servicing a wellbore according to an enbodi nent
of the disclosure. [0019] FIG 6 illustrates another nethod of servicing
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The disclosure should in no way be limited to the illustrative implementations, drawings,
and techniques illustrated below, but may be modified within the scope of the appended
claims along with their full scope of equivalents.

[0021] A tool assembly and a corresponding retrieval tool are taught by the present
disclosure. In an embodiment, the tool assembly comprises a completion deflector
component and a drilling deflector component. In another embodiment, the tool assembly
may further comprise an anchor component. In some contexts, the deflector components
may be referred to as whipstock components. The tool assembly is adapted for setting in a
wellbore, for example a main wellbore and/or a parent wellbore.

[0022] The drilling deflector is adapted for guiding a cutting tool to cut a window in a
wall of the main wellbore to initiate a lateral wellbore off of the main wellbore, for example
cutting a window in a wall of a casing string that may be cemented in the main wellbore. In
an embodiment, the drilling deflector may comprise one or more surfaces that are surface

hardened to resist the abrasion and/or cutting action of cutting tools and/or drilling tools. In



[0022] The drilling deflector is adapted for guiding a cutting tool to
cut a wwndowin a wall of the main wellbore to initiate a | ateral
wel | bore off of the main wellbore, for exanple cutting a windowin a
wal | of a casing string that may be cenented in the main wellbore. In an
enbodi ment, the drilling deflector may conprise one or nore surfaces that
are surface hardened to resist the abrasion and/or cutting action of
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with the axis of the wellbore. The drilling deflector may be fabricated to define different

angles depending upon different intended wellbore environments. In some embodiments,

the upper surface may define a curved surface that generally redirects a downwards force

of a cutting tool and/or drilling tool sideways into a casing wall or into a formation proximate

a window cut in the casing wall. In some contexts, the drilling deflector may be referred to

as a whipstock or a drilling whipstock. In an embodiment, the drilling deflector may define

an axial hollow or aperture that extends from the top surface through to the bottom surface

of the drilling deflector.

[0023] The completion deflector is adapted for guiding a completion tool into and/or

through the window. For example, in an embodiment, the completion deflector may guide

a multilateral junction completion tool into the window in the wellbore. In an embodiment,

the completion deflector may further serve to guide tools through the window in the



an axial hollow or aperture that extends fromthe top surface through to
the bottomsurface of the drilling deflector. [0023] The conpl etion
defl ector is adapted for guiding a conpletion tool into and/or through
t he wi ndow. For exanple, in an enbodi nment, the conpletion deflector may
guide a multilateral junction conpletion tool into the window in the
wel | bore. In an enbodi nent, the conpletion deflector nmay further serve
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may save, rig, operating costs. Additionally, reducing the anmount of tine
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in-hole trip and an out-of-hole trip — with respect to the known methods of cutting windows,
setting completion devices in the casing windows, and working in lateral wellbores.
Reducing the number of trips needed to complete the multilateral junction may save rig
operating costs. Additionally, reducing the amount of time the multilateral junction is open
by reducing the number of trips needed to complete the multilateral junction, for example
when the main wellbore is cased, may reduce the amount of debris and other materials
from the formation proximate to the window in the casing that may propagate into the main
wellbore. In other embodiments, the tool assembly may serve other purposes and/or
provide other advantages.

[0025] In an embodiment, the retrieval tool is adapted to couple to the drilling deflector
when run-in and bottomed out against the downhole oilfield tool assembly and when
actuated by a motivating force provided from the surface. In an embodiment, motivating

force may be provided by hydraulic pressure applied to the interior of the retrieval tool, for



fromthe formati on proximate to the window in the casing that my
propagate into the nmain well bore. In other enbodi nents, the tool
assenbly may serve ot her purposes and/or provide ot her advantages.
[0025] In an enbodinment, the retrieval tool is adapted to couple to the
drilling deflector when run-in and bottoned out against the downhol e
oilfield tool assenbly and when actuated by a notivating force provided
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enbodi nent, the retrieval tool maintains downward force on the anchor
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pressure to the interior of the retrieval tool, the
When the completion deflector has shifted to a position effective to promote deflection of a
completion tool into the window, the completion deflector is retained in the position, for
example by a retainer retained by a first retainer recess in the anchor component engaging
a second retainer recess in the completion deflector. By continued lifting up on the
workstring while maintaining hydraulic pressure to the interior of the retrieval tool, the
retrieval tool continues to apply downward force on the anchor component via the plug
component while applying upwards force on the drilling deflector, pulling the drilling
deflector free of the completion deflector. The drilling deflector may then be withdrawn

from the wellbore.

[0026] Turning now to FIG. 1A, a retrieval tool 100 is described. In the following

descriptions directional terms such as “upper,” “lower,” “upward,” “downward,” etc., are
used in relation to the retrieval tool 100 as it is depicted in the figures. It is understood that

the retrieval tool 100 may be utilized in vertical, horizontal, inverted, or inclined orientations



retrieval tool continues to apply downward force on the anchor conponent

via the plug conponent while applying upwards force on the drilling
deflector, pulling the drilling deflector free of the conpletion
deflector. The drilling deflector may then be withdrawn fromthe

wel | bore. [0026] Turning nowto FIG 1A, a retrieval tool 100 is
described. In the following descriptions directional terns such as
“upper . tan segnlLn
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portion of the body 110 may have a threaded coupling for threading into

t he V\DC(K_qjhh If@‘tm[eQG ?mld’théﬁ)v(ﬁk@mnb ment, the upper portion of the body
110 has a f| rst insi di anet er and a |lower portion and a mddle

porti 0[03‘25 1t Néh BR@MbbHMERY thefu thn%?'tﬁ@ bghﬁr’f‘?b@fas a ﬁ@?fn@ndb"tﬁarﬁ@fe?nd

i nside dianeter is greater t an the first inside diameter. The transition
fromt | | f
shout i 81OFRLbETYH St BRRAFE rfich ' GE5RAF 110 %%é‘%%*ﬁwsﬂ@ gt
havi ng first outside dianeter and a ortion havi secon
out i deRereLhR ssPONS ERETEELis eaBr e TRbneRe: dame s Fione
first outside dianeter. The transition fromthe first outside dianeter to
the sEewmribe diratdnside diammatercto theseperd Rsidediipmeter slefinpe agihouisier of the hady
ot her enbodi nents, the

110. The piston 112 comprises an upper portion having a first outside diameter and a

lower portion having a second outside diameter, where the second outside diameter is
greater than the first outside diameter. The transition from the first outside diameter to the
second outside diameter defines a shoulder of the piston 112. In other embodiments, the
body 110 and the piston 112 may have different configurations and/or forms. The plug 114
comprises a sleeve portion.

[0028]) When assembled for deployment into a wellbore, the upper portion of the piston
112 is received by the upper portion of the body 110, the lower portion of the piston 112 is
received by the lower and middle portions of the body 110, and the sleeve portion of the
plug 114 is received by the lower portion of the body 110. In an embodiment, when
assembled for deployment into the wellbore, the piston 112 is coupled to the body 110 by
one or more first shear pin 124, and the plug 114 is coupled to the body 110 by one or

more second shear pin 126. In another embodiment, however, other means may be
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body 110 and the piston 112 may have di fferent configurations and/ or
forms. The plug 114 conprises a sleeve portion. [0028] Wen assenbl ed
for deploynent into a wellbore, the upper portion of the piston 112 is
recei ved by the upper portion of the body 110, the | ower portion of the
piston 112 is received by the ower and m ddl e portions of the body 110,
and the sleeve portion of the plug 114 is received by the | ower portion

of the d

the. werBsyed 1o s GhiEB FERSHE, e BEon AR BlhgFEs AL, LR
first shear pin 124 t he u 4 is,coupled to_the bod 110

or ' roASe g@&ﬁ#&f@ﬁeﬂ}f ARrnd ieBldshett dotoc e Bl RenF o RUAEP a%@ﬁé?ﬂve
means may be 10 enployed for coupling the body 110, the p|ston 112 and
t he p|@@oqnt@ft%be@sﬁeﬁtl%b%tweeaéa%mﬁtcgp ht2 apd t%éoemﬂﬂﬂé"‘d’e?ﬁ%/?% e pligo
the wel | bore. For exanple, an effective anount of sliding friction

bet weehl4 ard thieshasty 1111)2mamdbetereplbmﬁ/t01rmeinéaimth;eeltuneemonfmrptlmgof thesetiedal he
body 110 nay be enployed to maintain the run-in configuration of the

retrienal 100 deforéd Ghdbediringedepidyeent int thepeitvarel Ihrdroetibedinegntptheepision an
enbodi nent, the piston 112 further conprises an axial port or passage

that pypyigger fcoHFisEQ ARUAL NI rOBr pabtiye thAE pFRiddsei@l doffthurdi®&tidnS when
b

assenbl ed for deploynment into a wellbore, fromthe upper interior of the

3/8 ?Ks tllhxo-, H@ﬂ@val%ﬁ?ﬁﬂd&s %Es Igpqgr?’d%@&rﬁéﬁtgﬁfgg\ﬁﬂ)ﬂ&f Ofb%]tﬁ’% ubﬁlﬁ' interior of
bort1 ooy ﬂgﬁﬁgﬁﬁﬁe@épdscﬁgﬁé 3115 1 20 adth AR sietorel sne ottt PQ“%&C'%V?%L

of the body 110, and a catch 120 in a mddle portion of the body 110.
The fllﬂéecr'obéftthePPQYﬂr 8vi des f1 uid

[0029] In an embodiment, the body 110 comprises one or more first port 116 in a lower
portion of the body 110, one or more second port 118 in a middle portion of the body 110,
and a catch 120 in a middle portion of the body 110. The first port 116 provides fluid
communication between a first chamber | of the body 110 and an exterior of the body 110
in a run-in state of the retrieval tool 100. The second port 118 provides fluid
communication between a second chamber O defined between the shoulder of the body
110, the interior of the body 110, the shoulder of the piston 112, and the exterior of the
piston 112. The port 116 may have any shape and size effective for substantially
equalizing fluid pressure between an exterior of the body 110 and the chamber | during the
run-in state. The port 118, similarly, may have any shape and size effective for
substantially equalizing fluid pressure between the exterior of the body 110 and the

chamber Q.
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comuni cati on between a first chanber | of the body 110 and an exterior
of the body 110 in a run-in state of the retrieval tool 100. The second
port 118 provides fluid conmmunication between a second chanber 0 defined
bet ween the shoul der of the body 110, the interior of the body 110, the
shoul der of the piston 112, and the exterior of the piston 112. The port
116 may have any shape and size effective for substantially equali zing

fluid ur e ' .

aur nglOREF 7 Bn8 e 38 Rabldstor SonfiBo g B elARE  be,
size effecti,ve for, substantially uaJizing fluid pressu bet ween t

oxt or trayed, famoing, WelBoha' The oHhntadt Y be” HORBOR b Waschery o
adapted for controllably engaging and retaining a tool to be retrieved

f r om t Mechanic osteucturge Bsludingr a0Callgf, Be rotating: meaeRIFC hgar, \Paliet gngrother
mechani cal structures including a collet, a rotating eccentric cam a

pi n, astcuaturkerthatsproowate rasntroliahle padiabexpansianr of haigid stradiuse te)gngage amndof
arigid structure to engage and retain a recess, a groove, or an

I nt eri @taini Flgecess, ai grooleaot @al inteviobeidget o Amedf al toohto behsrkevesnt In tane
catch 120 is actuated by the piston 112 being driven upwards by a

hydr aubipodifreht Uthe Eatth erznis attubRidVeRThd iisteh anbepeihg adiilehn@pwaRIBEY 20-
[0031] In an enbodi ment, for exanple as illustrated in FIG 1 B, the

cat o hillalk o8l Sirerdiihy BB 2o NERRAABY, PlfrradARREL P! engagi ng and

ret aini _ _ roove define n-rnterior o ri'l1ing defl ector

ARl S R A P o R W

f\g%/i On;rfndbg{xfegfsggg%e ré;lg rsfzse a%gg{e%rfo?ler?é:gir?; ?a\/ncll3 ?etgirn%\g/;i eg gglleit grcgo@ee dce%lnleg tby aﬁny
interior of a drilling deflector to be described in greater detail hereinafter. The collet may be
formed by any of a variety of known manufacturing and/or machining processes. Any
number of apertures and/or slots may be provided in the collet. Any ratio of open space
versus filled space may be provided around the circumference of the collet. When the
retrieval tool 100 is in the run-in condition, the collet is unpropped and/or unsupported and
the collet may be compressed. For example, the collet while unpropped may be
compressed to slide into a collet groove adapted for receiving the retrieval tool 100 and the
collet. When the retrieval tool 100 is in an engaged state, a propping area 122 of the
piston 112, for example the lower portion of the piston 112, is moved upwards to prop
and/or support the collet. While propped by propping area 122, the collet may not be

compressed and retains the downhole oilfield tool to be retrieved from the wellbore, for

example the drilling deflector.
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versus filled space may be provided around the circunference of the
collet. Wien the retrieval tool 100 is in the run-in condition, the
collet is unpropped and/or unsupported and the collet may be conpressed.
For exanple, the collet while unpropped may be conpressed to slide into
a collet groove adapted for receiving the retrieval tool 100 and the
collet. Wien the retrieval tool 100 is in an engaged state, a propping

1 t ' or, e I e ' f | ston
2157 00381 calfh puinat Yhropngtt In: AR, fod By BRAmeBRILel il oBe' Sy Bk
b ing area 122, the col] et may not be conpressed and retains the
S n bRt penec g, WhHeros (helanea 4 FaBs I MEBNdhe dulsosamste
the drilling deflector. 12 [0032] In another enbodi nment, the catch 120
may beofi gl kodyn1 tdl imanomaciated state,r andhthen lpbecefether ¢am quetrudasebeyand: the

| obe of the camis retracted within the outside dianeter of the body 110
I n an outgide uharadtes tofittike bady 11i0einl arb actobteidhstaten rangaginguahes rdiaipomgda treeess
out side dianmeter of the body 110 in an actuated state, engagi ng and

r et ai NaARYoRgroBeE oF thetdd! iat & MErebievieds A gehr édliled fo the denhkicrdapy Athy A
gear coupled to the eccentric camnmy engage a |linear toothed gear

coupl egh 460K mfaa{r%ﬁth%)ﬁ ?gﬁ' BoGHIEE td16r dbfind " Ieagie%géﬁfdﬁ'iemm ér{?ﬁh%r

catch may be | npl enen as one or nore pin o aretracte

' veronoutF e 8T 2ohet PE prBRhehie h0oR ot RRie ikadtelhi AEged
Th. piPOSHE BENar garees.Ruiediod, 10 i whasiialon sHalp At Arvarh b PERdar

the piston 112. 0033% I n an enbodi nent, a first seal 130 between the
body 1awsida®f theebodynétO jsoan actyated state, to engage and retain a recess and/or groove

of the tool to be retrieved. The pin may be driven outwards by a ramp shaped portion or
shoulder of the piston 112.

[0033] In an embodiment, a first seal 130 between the body 110 and the lower portion
of the piston 112 and a second seal 132 between the body 110 and the upper portion of
the piston 112 promotes pressure isolation between the chamber | and the chamber O. In
an embodiment, a third seal 128 is provided between the body 110 and the plug 114 when
the plug 114 has shifted upwards, for example when the retrieval tool 100 has bottomed
out against a downhole oilfield tool in the wellbore. In an embodiment, the seals 128, 130,
132 may be provided by O-ring type seals, but in another embodiment another kind of seal
may be used.

[0034] In an embodiment, a first retainer 134 is retained by a corresponding retainer
recess in the interior of the upper portion of the body 110, and a second retainer 138 is

retained by a corresponding retainer recess in the interior of the middle portion of the body
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of the piston 112 and a second seal 132 between the body 110 and the
upper portion of the piston 112 pronotes pressure isolation between the
chanmber | and the chanmber 0. In an enbodinment, a third seal 128 is
provi ded between the body 110 and the plug 114 when the plug 114 has
shifted upwards, for exanple when the retrieval tool 100 has bottoned
out against a downhole oilfield tool in the wellbore. In an enbodi nent,

n : v | )
Lhe, 2o, B,k haned BFRofife KA o0 e FHPF 38815 nbhodba
FecessSplr tEprlrch 14,5 s dbf BBrErD 4 13 eGP IRe RS LS g
retainer 138 is retained by a correspondi ng retainer recess in the

i nt er | BPPESTPAriRD ANdidhe IgwrtRastiph et theePilony! T2 respeetivety,r VYhenatherristge 19R
state of the retrieval tool 100 fromthe run-in state to the engaged

st at e, slides spifciently Lpwvasds, dies fitspvetaiter 184 engages ard is redained By asfirsdietainerver
the outside of the wupper portion and the |ower portion of the piston 112

r especidcess 136 \defined be tive ekeniod d2theslippde postivhf dfcthepidtyn UnBpads the ecdndr st
retainer 134 engages and is retained by a first retainer recess 136

def i neghtdivert S8 @h?ﬁgé@ranﬁf ist feBaiteP By PREESRD réthinehebisi! 980 Hbfined ) tHee
second retainer 138 engages and is'retained by a second retainer recess

140 de%hg,%{. &Xq%gaﬁe{%ﬁfbrni é?rth?éiswﬁ LZ;}VWheHQIr\é i’é%Qin@Fs i e@gz&;& T%t]éth%g fyﬂe”

t he refarners are retal ned the retarner rec

08 PR Rt 36 140, BB 4 el gl o B

i npl emented as a variety of structures including retainer rings,

C ri ngetrieyabtos] 2QQ s inthreagageddater netal balls. The retainer recesses

i [0035] The retainers 134, 138 may be implemented as a variety of structures including
retainer rings, C-rings, and biased pins or lugs or metal balls. The retainer recesses may
be implemented as any of a variety of structures including grooves, slots, detents, and
other kinds of recesses. In an embodiment, the engagement of the retainers in the retainer
recesses may depend upon a rotational alignment of the piston 112 within the body 110.
In an embodiment, a longitudinal land or raised rim defined by the outside of the piston 112
may engagde a longitudinal groove or slot defined by the inside of the body 110 to maintain
a desired rotational alignment of the piston 112 with the body 110. Alternatively, a
longitudinal land or raised rim defined by the inside of the body 110 may engage a
longitudinal groove or slot defined by the exterior of the piston 112 to maintain a desired
rotational alignment of the piston 112 with the body 110. In the engaged state of the

retrieval tool 100, the catch 120 is actuated, for example, in an embodiment the propping

area 122 props the collet.
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be inplenented as any of a variety of structures including grooves,
slots, detents, and other kinds of recesses. In an enbodi nent, the
engagenment of the retainers in the retainer recesses nay depend upon a
rotational alignnent of the piston 112 within the body 110. 1In an
enbodi nent, a longitudinal |and or raised rimdefined by the outside of
the piston 112 may engage a |ongitudinal groove or slot defined by the

i nsi de oot he bad 0. i ntai .a_desi : ' ' h
0t e dbast e SRl o TR B SRl S AR s
ised rimdefined b | nsi de of t d 0 . .
oy e DRl B Sl 8 R 7, BB ot 1005
mai ntain a desired rotational alignment of the piston 112 with the body
110. | retiemng:thedgeldiremn dbe wellbenge for exampls, e drifing deflector e sigave postion of
actuated, for exanple, in an enbodi nent the propping area 122 props the

col | et thelplug 003 8Jidésndamnwarisdiheghird retainer 142 skdiag ower théutside of thensleevsy a
corresponding retainer recess in the interior of the |ower portion of

t he bodythblflug WAan Whenrtré plly #14 shdds S@ficiestly dewhwandsnehd thirdtregdindrr 92
the wel |l bore, for exanple the drilling deflector, the sleeve portion of

e P! g o SaRRHIES i ik iebiog hPUDIodid 2Bl b R s
by o ¢ Roa o BTG P el st hEH 52, MaY b ARG pla 1Bl "6F
Var et prguresipdludite Getang Tion -Had Ak SRR ENECHr [UageSr mER Halbed T8 ns
or lugs or netal balls. The retainer recesses may be inplenented by a
vari et {etainestacgssas @ayihecimpiengnigd duva yarigly @i strucigeeseinchidingharosvesrsiots,
recesses. In an enbodi nent, the engagenent of the third retainer 142
detents, and other recesses. In an embodiment, the engagement of the third retainer 142
with the retainer recesses may depend upon a rotational alignment of the plug 114 with the
body 110. in an embodiment, the desired rotational alignment of the plug 114 with the
body 110 may be maintained by engagement of a longitudinal land defined by the outside
of the sleeve of the plug 114 with a longitudinal groove defined by the inside of the lower
portion of the body 110. Alternatively, in an embodiment, the desired rotational alignment
of the plug 114 with the body 110 may be maintained by engagement of a longitudinal land
defined by the inside of the body 110 with a longitudinal groove defined by the outside of
the sleeve of the plug 114.
[0037] In an embodiment, when the retrieval tool 100 is deployed into the wellbore and
bottoms out against the tool to be retrieved from the wellbore, the plug 114 contacts the

tool, the downwards force on the retrieval tool 100 exerted by the workstring shears the

shear pin 126, and the plug 114 slides upwards, sliding the sleeve of the plug 114 into
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with the retainer recesses may depend upon a rotational alignnent of the
plug 114 with the body 110. In an enbodi nent, the desired rotational
alignnment of the plug 114 with the body 110 nay be nmaintai ned by
engagenent of a longitudinal [and defined by the outside of the sleeve
of the plug 114 with a | ongitudi nal groove defined by the inside of the
| ower portion of the body 110. Alternatively, in an enbodi nent, the

des!  dbTohaBeluinaRERka 98, I FiEbiior kil Bl HEOBRS I
Sl cevelS “rﬁé“f‘ﬁi Ezﬁf'@?ﬁl ibg %ﬁ‘?'rq%ﬁéx%‘fl%fi@[)nglﬁ%'%ﬁﬂfq RAvhe ﬁpwsaﬁowiol

100 is deployed into the wel| bore and bottons out alnsL the t to be
et SHEQMPRENGNETARSN fist 8xial AU oF dap PRI GAEABLe CRAERO bl Ta rst por
downwards force on the retrieval tool 100 exerted by the workstrin

shear s1thdntodhe wellpore, and up andcannwiusgbiged batwsieindbe woskirieg and ItthWﬁgbqfﬁe

sl eeve of the plug 114 into 15 sealing contact with the first seal 128.

I n t hi Altgraativelpreirctiation flarvmagnot be flowed dowh tHeowbiskstring.  thi ars empodiment 6.
During run-in of the retrieval tool 100, circulation fluid may be flowed

down Elﬂﬁllé’%h‘%ﬁiﬁd fh@ wér*Rst?M@hnWﬁO\ﬁ)ﬁLﬁihg RASSt dffthé Reh-i 1S6t3Aay $Bp WhdiPthe

chanber |, out the first port into the well bore, and up an annul us

iﬁ?ﬁ?aﬁqﬁ%ﬁ%ﬁ@@nﬁﬂaﬁﬁw?ﬁma@“ﬁw%ﬁ@ﬁﬁ'ﬁrfkfslérv?ﬁgatiXeéﬁ’ .
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approaching the tool to be retrieved. [0038] Wen the sI eeve of the plug
114 bl SiFReeNtigamay pyild ypbetwagn thg me& I ARd Hhe:sRarpRer @ drpG g BistoRall2

build up between the chanber | and the chanber 0, driving the piston 112
upwards with sufficient force to shear the second shear pin 124, sliding the piston 112

upwards until the retainer rings 134, 138 engage and are retained by the retainer grooves
136, 140 respectively. When the piston 112 is driven upwards, the catch 120 is actuated,
for example the propping area 122 props the collet, engaging the collet to retain the tool to
be retrieved. Alternatively, the piston 112 actuates the other forms of the catch 120 as the
piston 112 is driven upwards. This configuration of the retrieval tool 100 may be referred to
as the engaged state.

[0038] When the retrieval tool 100 is in the engaged state, the retrieval tool 100 may be
retrieved from the wellbore, withdrawing the tool to be retrieved. In an embodiment, the
tool to be retrieved may be a component of a multi-component tool assembly. As the
retrieval tool 100 is moved upwards, the catch 120 exerts upwards force on the tool to be
retrieved, the hydraulic pressure in the chamber | is maintained and drives the plug 114

downwards, thereby exerting a downwards force on at least one component of the multi-
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upwards wth sufficient force to shear the second shear pin 124, sliding
the piston 112 wupwards until the retainer rings 134, 138 engage and are
retai ned by the retainer grooves 136, 140 respectively. Wen the piston
112 is driven upwards, the catch 120 is actuated, for exanple the
proppi ng area 122 props the collet, engaging the collet to retain the
tool to be retrieved. Alternatively, the piston 112 actuates the other

forms t he .S 2 | d

cont otraprt 3pet aesehndy; cliEsoRsCt el nuls” sl {72 HEY S TeratBl g as
engaged state. [0039 en the re ri eval Q0 is in the enga

ot ot o MelveF B ah Extertedrembn) A hpestiug t?@ 104 isthetpwaies. ds glog 114
wi thdrawi ng the tool to be retrleved In an enbodiment, the tool to be
retri efpSRRIngGPAeMed: OHp AGRSt At leastiane- sempenentt of Jbe 'myliceamponent tople
retrieval tool 100 is noved upwards, the catch 120 exerts upwards force
on t heasseoibly,dheesleavet of theeplug tiid Siiyl'mgaaibng thhe éside of the tower oatidieof thei s
mai nt ai ned and drives the plug 114 downwards, thereby exerting a

downwabetsy f 00.ceAften the tbelatt benetrievs hias ieenf frédie from the nilfiti-compomentttodlool
assenbly. In sonme contexts, the plug 114 may be referred to as a nenber

or an gdefiBhEdhE®MREFetaifer 'W? eh§hdeLHAd id I‘é@émé@gy ItKe 'Eﬂ}gel‘étéiﬁ&alre‘ééss 448

pl lug_ 114 remai ns bottoned out against at | east one cornfponent of the
e PR e TSI A H 8
thi rd PBCAVG & aTRD reaag4d. TR Bl e 8B65) s %Ii’oﬁbelpm@pﬁ@%o&ﬁ@
144, preventi ng further sliding downwards of the p q 114. \Wen the

third WRRlesking thedpstnaialtes As the iatiryat achipRand é%té@@d 9l are péthdravy Koy

the plug 114 has slid below the first port 116,
the wellbore, circulation fluid may be circulated from the surface through the workstring,

through the axial port of the piston 112, and out the first port 116.

[0040] Turning now to FIG. 2, a tool assembly 150 is described. In the following
descriptions directional terms such as “upper,” “lower,” “upward,” “downward,” etc., are
used in relation to the tool assembly 150 as it is depicted in the figures. It is understood
that the tool assembly 150 may be utilized in vertical, horizontal, inverted, or inclined
orientations without departing from the teachings of the present disclosure. In an
embodiment, the tool assembly 150 comprises a drilling deflector 152 and a completion
deflector 154. In some embodiments, the tool assembly 150 may further comprise an
anchor component 156, but in other embodiments the tool assembly 150 does not include
the anchor component 156. In other embodiments, the tool assembly 150 may comprise
other components. In an embodiment, the anchor component 156 comprises a shaft 160

that is received by the completion deflector 154. In some contexts, the shaft 160 may be
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unbl ocking the first port 116. As the retrieval tool 100 and retained
tool are withdrawn from the wellbore, circulation fluid my be
circulated fromthe surface through the workstring, through the axi al
port of the piston 112, and out the first port 116. [0040] Turning now to
FIG 2, a tool assenbly 150 is descri bed. In the fol I owi ng descri ptions

directional ternms such as "upper,"” "lower," "upward," "downward," etc.
are U580 1 ek s BP0 BT bl Byend eclopiSh b e,

depar (BOF 64 Ao defesige 752 5 rrec'e&%e'steﬂsﬁﬂwed?o&hﬁ%b B0 8 e

enbodi ment, the tool assenbly 150 conprises a dril l&?é(? defl ector 152 and
a conpfeAteds, theéW@rcmﬁlorw&thq drilingde ot SPemay betsaid topestatimer {psidso

may further conprise an anchor conponent 156, but in other enbodi nents
t he t ool aragppariploptionssf thie esmptetion deflecter 19e anchor conponent 156. In
ot her enbodi nents, the tool assenbly 150 may conprise other conponents.

I n an [odepi nFhe, canisietiore leflecton 64 estimprisés canmuippee poetionh&f2 Hbkihg dhfast i s
received by the conpletion deflector 154. In sone contexts, the shaft 160

may besyrfaceSthbf gbRerdf tde‘ﬁhé@'a”fn@f ahgie! sapéd forl @Yi&hgpé’rcbhfﬁlbtféh foBRinto a
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conpl etion defl ector omer portion of "the drilling deflector
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surface that generally defines a first angle adapted for qguiding

conpl e€9mBpletigkoql Hy R Workstringaidewayhnung ths complefin (teg)riato @WOfeBF‘éFPHﬂhe a

w ndow in a casing wall of a cased
the window in the casing. The first angle makes a non-right angle with an axis of the
wellbore when the tool assembly 150 is run-in. The first surface may be a curved surface
and may be said to define the first angle as an average or mean across the first surface.
The drilling deflector 152 has an upper portion 158 having a second surface that generally
defines a second angle adapted for guiding a tool to cut the window in the wall of the
wellbore and to initiate a lateral wellbore off of the wellbore. For example, the second
angle redirects a downwards force exerted on a window cutting tool by a workstring
sideways, causing the cutting tool to cut into the casing to cut a window in the casing. The
second angle makes a non-right angle with the axis of the wellbore when the tool assembly
150 is run-in. The second surface may be a curved surface and may be said to define the
second angle as an average or mean across the second surface. In some embodiments

the first and second angles may be substantially equal, but in other embodiments the first

angle may differ from the second angle. In an embodiment, the second surface, which in
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wel | bore. For exanple, the first angle redirects a downwards force
exerted on the conpletion tool by a workstring sideways, noving the
conpletion tool into and/or through the wi ndow in the casing. The first
angl e nakes a non-right angle with an axis of the wellbore when the tool
assenbly 150 is run-in. The first surface may be a curved surface and
may be said to define the first angle as an average or nean across the

havi nghaine E6RysdURY Beacteral §anet driRrionspiacs oL Bl Bhrabn o mey
for guiding a tool to cut the windowin the wall of the wellbore and to

i ni t i 20e agaptedeloalesist abrayien @nd/asreresian iy delling andir quttinghoperatinps.s eind

angle redirects a downwards force exerted on a wi ndow cutting tool by a
wor kst example s thkewegend csurfaicagmaliebe usurfacg hardiened erumaynte fabsicatesi mitht o
cut a window in the casing. The second angle makes a non-right angle

Wi t h tirdeneds cohpbhenteefor kaamplhiimgsies dapbilesibeaisdd wr oftizbwise adffived to. théhe
second surface may be a curved surface and nay be said to define the
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operations. For exanple, the second surface na be surface har dened. or

may beaRestyFe.c Ht an e\mhqsilmﬁats thene@melstion deflecior 134 definasyan axighgaltaw, cavity,

carbides braised or otherwise affixed to the second surface or by

r epl acwapegturainipsareembadineantswhers engaging and retainingstbe drilingrieflecton182, the

surface and retained in position by screws, bolts, or the I|ike.
plug 114 of the retrieval tool 100 extends through the axial hollows of the drilling deflector
152 and the completion deflector 154 to engage and exert a downwards force on the
anchor component 156. In an embodiment, the axial hollow of the drilling deflector 152
aligns with the axial hollow of the completion deflector 154. In some contexts, the plug 114
of the retrieval tool 100 may be referred to as a member or an extended member.
[0043] In an embodiment, in a run-in state of the tool assembly 150, a collet 162 of the
drilling deflector 152 is retained by a first coliet groove 164 defined by the interior of the
completion deflector 154. In the run-in state of the tool assembly 150, the shaft 160
extends into a lower portion of the drilling deflector 152 and props the collet 162 of the
drilling deflector 152, coupling the drilling deflector 152 with the completion deflector 154.

In another embodiment, however, the drilling deflector 152 may be retained by a different

mechanism in the run-in state of the tool assembly 150.
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[0042] In an enbodinment, the drilling deflector 152 defines an axi al
hol | ow, cavity, or aperture. In an enbodinent, the conpletion deflector
154 defines an axial hollow, cavity, or aperture. In an enbodi ment, when
engaging and retaining the drilling deflector 152, the plug 114 of the
retrieval tool 100 extends through the axial hollows of the drilling
deflector 152 and the conpletion deflector 154 to engage and exert a

down ogfiq; Or g4 "Jnhfﬁ %%@CBPEheSRJ%EQQ&ng%%O !tﬁ%%cﬁHPQ&%pSﬁént {deengyyl al

hol | o he 'drill1ng deflecto ns W t he axral holl ow or "t he
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[0043] In an enmbodinent, in a run-in state of the tool assenbly 150, a
col | ot enBodigient Haowalar) Menanahan eapBenens A56smay: Ralsewithyand fer Sectied by
groove 164 defined by the interior of the conpletion deflector 154. In

t he ruanathersaappagatus sebwreddn theawelrdseyfor Bgampleca paekear of ®thersecuring deyvica a

| ower portion of the drilling deflector 152 and props the collet 162 of
t he dAldrhathehyddéi hacnasodid2nt thewgrichogcorpomntrit|156npay ekl adaipted bade dirédtlyt he
conpl etion deflector 154. In another enbodi ment, however, the drilling

def | ecdedurebia tﬁametnaofeewnhm%onwi@ @ dther @inhdie ebmpbhéhts tebBfaté §m the
state of the tool assenbly 150. 19 [0044] In the run-in state of the tool
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wi t h an anchor Coupling se in the wellbore. 1n another odi nment ,
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coupling to other downhol e conponents separate fromthe
component 156 may secure the anchor component 156 in the wellbore.
[0045] In an embodiment, the tool assembly 150 promotes first deflecting a cutting tool
into the wall of the wellbore to cut a window and to initiate a Iateral wellbore, next retrieving
the drilling deflector 152 while at the same time shifting the completion deflector 154 into a
position suitable for deflecting a completion tool into the window, and last deflecting a
completion tool into the window. In an embodiment, retrieving the drilling deflector 152
may provide the motivation for shifting the completion deflector 154 into the position for
deflecting the compietion tool into the window, a position proximate to the window. In an
embodiment, the completion deflector 154 may further promote deflecting a tool into the
window to work in the lateral wellbore. In an embodiment, the tool assembly 150 saves a
trip into the wellbore and a trip out of the wellbore when performing a lateral junction

completion, for example a TAML Level 5 completion. In an embodiment, the drilling

deflector 152 defines a second collet groove 166. In another embodiment, the drilling
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tool assenbly 150. When upwards force is exerted on the anchor conponent
156, the anchor conponent 156 may rel ease fromthe well bore and may be
withdrawn fromthe wellbore. When downwards force is exerted on the
anchor component 156, the anchor conponent 156 may secure the anchor
conponent 156 in the well bore. [0045] In an enbodinent, the tool assenbly
150 pronotes first deflecting a cutting tool into the wall of the

ot B M BB L
(e OBl bl hhahRlsh 8 el BB el B

into the window. In an enbodinent, retrieving the drilling deflector 152
may pribeishafttiRe. notivation for shifting the conpl etion deflector 154 into
the position for deflecting the conpletion tool into the w ndow, a

posi t i [§48] oximanetheo ettbedimentothe drilliag deiediodil S2and thaecompiption Heffector
defl ector 154 may further pronote deflecting a tool into the w ndow to
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saves a trip into the wellbore and a trip out of the wellbore when

perf or whiikhré &a%hfg a4nd ‘{Hétdrﬂfhgt %ﬁ@étsi '1(5'2 m‘agr bex At frbMihé avelibore.

conpl et on. nbodi ment he drilling flector 152 defines a

second ﬁé}%&% gr&%ydﬁ?ﬂ&@m&%a?o&eh% n-fTBRY: Wtks nhé‘eg{l{ bbl‘lgg@ion?tgol H“"B’y

deflec ne one-Of nNDre recesses a capture

"ot ai nP O tc‘ioe?v'éo'?tic?rgpﬁfl%c‘?%rﬁ%rtﬁéiﬂié‘r?%%n&frﬁ%vf Rell B8 b3 FRrhston

anot her errbodl ment, the drilling deflector 152 and the conpl etion
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be cut in the wall of the

the window. The completion tool may then disengage the completion deflector 154, the

workstring may lift the completion tool above the window, the workstring may then lower
the completion tool, and the completion deflector 154 may then guide the completion tool
into the window, for example to promote completion of a multilateral junction between the
wellbore and the lateral wellbore.

[0047] It is a teaching of the present disclosure that the alignment of the drilling
deflector 152 to guide a cutting tool into the wall of the wellbore to cut a window and to
initiate a lateral wellbore, which may be referred to as a window cutting kick-off point, may
be different from the alignment of the completion deflector 154 to guide a completion tool
and/or other tools through the window, which may be referred to as a completion kick-off
point. Thus, the window cutting Kick-off point may be different from the completion kick-off
point. The tool assembly 150 promotes shifting the completion deflector 154 into an

effective completion kick-off point in the completion state of the tool assembly 150. In any
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wel | bore casing, and the drilling deflector 152 may be retrieved fromthe
wel | bore. Thereafter a conpletion tool may be run-in on a workstring,
the conpletion tool may engage the conpletion deflector 154, the
workstring nmay be lifted, lifting the conpletion tool, and the
conpletion tool lifting the conpletion deflector 154 to a position

proxi mate to the wi ndow. The conpletion tool nmay then di sengage the
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cutting kick-off point, may be different fromthe alignnent of the
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poi nt . déMatdor 193emuy be @widctatd proxikiatk tofhle windew. may be different fromthe
conpl etion kick-off point. The tool assenbly 150 pronotes shifting the
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collet 162 is propped by the propping area 122 of the piston 112. In another embodiment,
the retrieval tool 100 may couple to the second collet groove 166 using a different
mechanism actuated by the piston 112, for example using a rotating eccentric cam
mechanism, using a pin, or using other mechanisms that promote controllable radial
expansion of a rigid structure to engage and retain a recess, a groove, or an interior ridge
or rim of the drilling deflector 152. Correspondingly, in another embodiment, the catch 120
of the retrieval tool 100 may engage and retain the drilling deflector 152 by coupling to one
or more recesses defined by an interior of the upper portion of the drilling deflector 152.
[0049] The retrieval tool 100, coupled to the workstring, lifts up and causes the drilling
deflector 152 and the completion deflector 154 to move upwards, sliding over the shaft

160, the retainer 168 sliding within the interior of the lower portion of the completion

deflector 154 until the retainer 168 is captured and retained by a retaining recess 170
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deflector 154 is in position to guide the conpletion tool into the

wi ndow, the conpletion deflector 154 may be said to be proximte to the
wi ndow. [0048] In an enbodinment, a retrieval tool, for exanple the
retrieval tool 100, is deployed into the wellbore and is received by the
tool assenbly 150, engaging the second collet groove 166. For exanple,
the catch 120 of the retrieval tool 100, for exanple a collet, is

recei vgde ense c { oye. 166 t h | tu
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portion of the conpletion deflector 154. In an enbodi nent, the
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upon a rotational alignnment of the shaft 160 with the conpletion

def | ecoutside®f thd shaft 160.
[0050] While the retrieval tool 100 is lifting up on the drilling deflector 152 a component
of the retrieval tool, for example the plug 114 of the retrieval tool 100, may exert
downwards force on the anchor component 156, thereby maintaining engagement of the
anchor component 156 with the anchor coupling or with the wellbore. In an embodiment,
the tool assembly 150 is adapted to receive the downwards force exerted by the plug 114
of the retrieval tool 100. For example, the drilling deflector 152 and the completion
deflector 154 may each define an axial hollow, aperture, or cavity through which the plug
114 may extend to engage the anchor component 156. When the completion deflector 154
has been moved upwards and the retainer 168 has been captured by the retaining recess
170, the completion deflector 154 is in position for deflecting a completion tool into the

window. In this position, the tool assembly 150 may be said to be in a completion state. In

the completion state, the drilling deflector 152 slides off of the shaft 160, and the collet 162
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an enbodi ment, the desired rotational alignnent of the shaft 160 with the
conpletion deflector 154 may be maintai ned by engagenent of a

| ongi tudi nal | and defined by the outside of the shaft 160 with a

| ongi t udi nal groove defined by the inside of the conpletion deflector
154. Alternatively, the desired rotational alignnment of the shaft 160
with the conpletion deflector 154 may be naintained by engagenent of a
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the drilling deflector 152. FIG 3 illustrates the retrieval tool 100
Once free of the completion deflector 154, the retrieval tool 100 may withdraw the drilling

deflector 152 out of the wellbore. The retrieval tool 100 may be removed from the
workstring, a completion tool coupled to the workstring, and the workstring run-in to
perform the lateral junction completion, for example installing a screen apparatus or other
apparatus in the window. FIG. 4 illustrates the retrieval tool 100 lifting up on the drilling
deflector 152 and the collet 162 released from the first collet groove 164.

[0052] In another embodiment of the tool assembly 150, another mechanism may be
employed by the completion deflector 154 to retain the drilling deflector 152 in the run-in
state and to release the drilling deflector 152 after the tool assembly 150 has transitioned
to the completion state. For example, an arrangement of a rotating eccentric cam coupled
to a gear and further coupled to the completion deflector 154 may be provided where the
gear coupled to the eccentric cam engages a linear toothed gear on the anchor component

156 such that the displacement of the drilling deflector 152 during the transition to the
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lifting up on the tool assenbly 150 and the tool assenbly 150 in the
conpletion state. [0051] The retrieval tool 100 continues to |ift up and
causes the collet 162 of the drilling deflector 152 to conpress,
allowing the collet 162 to release fromthe first collet groove 164 and
to slide upwards, out of the conpletion deflector 154. Wiile the
retrieval tool 100 is lifting up on the drilling deflector 152, a
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ot her apparatus in the window. FIG 4 illustrates the retrieval tool 100
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transition to the 24 conpletion state of the tool assenbly 150 causes
t he | ob%4 &9 thehposition peoximiates e thehwirfdowst In one embodiment, retrieving the drilling

deflector 152 motivates the shifting of the completion deflector 154. For example, the
drilling deflector 152 and the completion deflector 154 may be coupled to each other in
such a way that the action of retracting the drilling deflector 152, at least a first portion of
the retraction of the drilling deflector 152, moves the completion deflector 154 into the
position proximate to the window. In an embodiment, a portion of the drilling deflector 152
may nest within a portion of the completion deflector 154.

[0054] Iin an embodiment, the method 200 may further comprise the completion
deflector 154 retaining the drilling deflector 152 after run-in of the drilling deflector 152 and
before the completion deflector 154 is shifted to the position proximate to the window. In
an embodiment, the method 200 further comprises the completion deflector 154 releasing
the drilling deflector 152 when the completion deflector 154 is shifted to the position

proximate to the window. In an embodiment, the method 200 may further comprise the
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collet groove 164. Simlarly, in an enbodi ment, one or nore pins may be
bi ased to retract when the tool assenbly 150 is in the conpletion state,

rel easing the first collet groove 164 and thus releasing the drilling
defl ector 152. [0053] Turning nowto FIG 5, a nethod 200 of servicing a
wel | bore is described. At block 205, the drilling deflector 152, |ocated

proximate to the window in the wellbore, is renoved fromthe wellbore,

whi | e 0 ' | ect 4 | I ' I 8. At
Bl ock HEoF NGS5, rEGlhe 1p¢, Sudeih RABLEG 123 Wi, I sgfidfench

r oxi mat 0 e w ndo n different enbodinents, different causes ma
DTt Brteckd s G oot POSER HOXTRE SoTe 1 GHIRWox THaleeTBogRREnt.
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the nmethod 200 may further conprise the 25
comprise the anchor component 156, but in another embodiment, the tool assembly does
not comprise the anchor component 156. At block 240, the drilling deflector 152 is moved
to move the completion deflector 154 to a position proximate to the window in the wellbore.
For example, in an embodiment, the drilling deflector 152 is coupled to the completion
deflector 154 in the run-in state of the tool assembly, and moving the drilling deflector 152
correspondingly moves the completion deflector 154. In an embodiment, the coupling
between the drilling deflector 152 and the completion deflector 154 is removed or released
when the completion deflector 154 is moved to the position proximate to the window.
[0056] At block 245, the drilling deflector 152 is retrieved from the wellbore while the
completion deflector 154 is left in the wellbore. In an embodiment, the tool assembly
further comprises the anchor component 156, and retrieving the drilling deflector 152

comprises a retrieval tool retaining the drilling deflector 152, the retrieval tool extending a

member — for example the plug 114 of the retrieval tool 100 — through the drilling deflector
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anchor conponent 156 retaining the conpletion deflector 154 when the
conpletion deflector 154 is shifted to the position proxinmate to the
wi ndow. I n an enbodi nent, retaining the conpletion deflector 154
conprises the anchor conponent 156 propping the collet 162 of the
drilling deflector 152. In an enbodinent, retrieving the drilling
deflector 152 may conprise appl yi ng upwards force on the drilling
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154. In an e iment, the coupling ween the drilling deflector 152
and thg el hlon defl ector 154 is renoved or rel eased when the
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- through the drilling deflector
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various elements
or components may be combined or integrated in another system or certain features may
be omitted or not implemented.
[0058] Also, techniques, systems, subsystems, and methods described and illustrated
in the various embodiments as discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without departing from the scope of the
present disclosure. Other items shown or discussed as directly coupled or communicating
with each other may be indirectly coupled or communicating through some interface,
device, or intermediate component, whether electrically, mechanically, or otherwise. Other

examples of changes, substitutions, and alterations are ascertainable by one skilled in the

art and could be made without departing from the spirit and scope disclosed herein.
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26 152 and the conpletion deflector 154, and the retrieval tool exerting
downwards force on the anchor conponent 156 via the nenber on the anchor
conponent 156. In another enbodi nent, however, the action of block 240
does not occur, the drilling deflector 152 and the conpletion deflector
154 are not coupled, and the conpletion deflector 154 is noved into a
position proximte to the window by an interaction wwth a conpletion tool
attached to a workstring, before the conpletion tool is guided into the
wi ndow by the conpletion deflector 154. [0057] Wil e several enbodi nents
have been provided in the present disgiﬁg Eﬁ’ it should be understood
that the disclosed systens and net hods 51 e enbodied in many other
specific fornms without departing fromthe spirit or scope of the present
di scl osur e. Whehis Ghieedrie: exanpl es are to be considered as illustrative
and not restrictive, and the intention is not to be limted to the

det ai | §. gi vBrtodiaseemblyFoompsisingll e, t he various el enments or conponents
may be conbined or integrated in another systemor certain features may
be om tted gdriling defidtemantied. [ 0058] Al so, techniques, systens,
subsystens, and net hods described and illustrated in the various

enbodi nent s le%i ﬁﬁﬂﬁé i hned or integrated with

ot her syste%é?mggﬁgrggﬁeggz ninggﬁhg?ﬁwggﬁgggaapthout departing fromthe
scope of the present disclosure. Qther itens shown or discussed as
directly coupled or cormunicating wth each other may be indirectly

coupl eg or comuni cating throu sqne _.interfac device, or .inter iate
Conponent . St s3rEBR: pEGRIN . HEraih b8 dop g bEfRsLnectrlify, Spfiector
exanpl es of changes, substitutions, and alterations are ascertainable by
one skang ¢he pgmp%élon deflector comprises a portion of the drilling deflector nesting within a

portion of the completion deflector.

3. The tool assembly of claim 2, wherein an interior of the completion deflector defines
a first recess and wherein the drilling deflector comprises a catch that engages the first
recess in a run-in state of the tool assembly and that releases from the first recess when in

a completion state of the tool assembly.

4, The tool assembly of claim 3, wherein the catch comprises one of a collet, an

eccentric cam, and a pin.

5. The tool assembly of claim 1, wherein the drilling deflector comprises an axial
hollow, wherein the completion deflector comprises an axial hollow, and wherein the axial

hollow of the drilling deflector aligns with the axial hollow of the completion deflector.
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art and could be made w thout departing fromthe spirit and scope

di scl osed herein, 27 CLAIMS What is clained is: 1. A tool assenbly,
conprising: a drilling deflector; and a conpletion deflector coupled to
the drilling deflector. 2. The tool assenbly of claim1, wherein the
coupling between the drilling deflector and the conpletion deflector
conprises a portion of the drilling deflector nesting within a portion
of the conpletion deflector. 3. The tool assenbly of claim2, wherein an
interior of the conpletion deflector defines a first recess and wherein
the drilli def | ector conprises.a catch that enga the first recess
noarfne i g 300 e RS 4 C Ry e ol BREHERYL LR peb FRiecsEY A
recess mﬂg; in a conpletion state of the tool assenbly. 4. The tool
assenmbPRCer cevrledhtasthe gamrietion geflectarch conpri ses one of a collet, an
eccentric cam and a pin. 5. The tool assenbly of claim1, wherein the
drilling deflector conprises an axial hollow, wherein the conpletion
defl ector conprises an axial hollow, and wherein the axial hollow of the

drilli g deThetdabrassemblysofvglaim Ehfurther abmprsihgw tainée whenrginedn exterior of
deflector. 28 6. The tool assenbly of claim1l, wherein the tool assenbly

fur t hetheCamgHor TR ides A §BEINKC AIERES whérei thet Mg ? L dfORe ASrhSIElIGH deflector
comprises a third recess, and wherein the retainer is captured by the second recess and

the third recess in a completion state of the tool assembly.
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7. The tool assenbly of claim®6, further conprising a retainer, wherein
an exterior of the anchor conprises a second recess, wherein the
interior of the conpletion deflector conprises a third recess, and
wherein the retainer is captured by the second recess and the third
recess in a conpletion state of the tool assenbly. 29 8. A nethod of
servicing a wellbore, conprising: retrieving a drilling deflector |ocated

proxi nate t Q the wellbore while a

conpl g?l on Aég%t%%{gpgg%'&gb %ﬁﬂoééj (%%Jﬁ{sﬁﬁe wel | bore; and shifting the
conpl etion defl ector 05|t I‘OXI ma o th Wln ow The t hod
of "ol ai m 8, "ol 4 cline SefigRotoCel RipKBt aad Selicre oM T
a portion of the conpletion deflector bef ore retrleV|ng the drilling
defl ect or and wveglibpre whilg acprwplation defiagipeisialse leeateddn dre wellhaie: 3wski ti on
proximate to the window is notivated by retrieving the drilling

def | ect or. shifting tree carnpletioroéieftdctorrto &, pdsitionipeoximatepto the wgndave conpl et i on
deflector retaining the drilling deflector after run-in of the drilling
defl ector and before the conpletion deflector is shifted to the position
proxi mate to the wi ndow, and the conpletion deflector releasing the

drilligg defﬂe:emeﬂﬁod"@feél ﬁ'rh@ ﬁlﬁ@@ﬂ?"a';ﬁﬂtl r&f ﬂh%“&rmfng' &f@&t&rﬁ@‘ﬁe?t‘éd%ﬁnn a

pOSItIOI’] pI’OXII’TB.tetOt claims8

conpri I n
t he coﬁ%’ﬂgﬁ' iadgnﬁge%@? o] ICHé‘?]B{:]to r? Or‘%%rhet\}”}g;o :Hg h?‘ér gélrljecrzr:a Sﬁ& %qeﬁ@ﬁ
W ndow, shlftlng the completion deflector to the position proximate to the window is motivated by

retrieving the drilling deflector.

10.  The method of claim 8, further comprising:
the completion deflector retaining the drilling deflector after run-in of the drilling
deflector and before the completion deflector is shifted to the position
proximate to the window; and
the completion deflector releasing the drilling deflector when the completion

deflector is shifted to the position proximate to the window.
11.  The method of claim 8, further comprising an anchor component retaining the

completion deflector when the completion deflector is shifted to the position proximate to

the window.
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30 12. The nmethod of claim 11, wherein retrieving the drilling deflector

conprises applying upwards force on the drilling deflector while
downwards force is applied to the anchor conponent. 13. The net hod of
claim1l, wherein the conpletion deflector retaining the drilling

defl ector conprises the anchor conponent propping a collet of the
drilling deflector. 31 14. A nethod of servicing a wellbore, conprising:

runni ng, a t : ri,Sd 1] fl - ion
et coty 1 BRAREMMLREETE WM B (YR fieRon SthaPE2 2B s
the wel | bore while | eavj the conpletign def]ector.in the | | bore. 15.
The metPRRTCR TORe.stha arfio: deect e, Aflynvaiss fobc4 i 2mpikd benignther of
to nove the conpletion deflector to a position proxinate to a window in
t he wefdmRANENt.16. The method of claim 14, wherein the tool assenbly
further conprises an anchor conponent and wherein retrieving the
drilling deflector conprises a retrieval tool retaining the drilling
defl ector, the retrieval tool extending a menber through the drilling

defl ec{®r antk nidiRod WTRLIgH aAn, deidréint e, campletibre defibétoe retaiting | the xdllingng
downwards force via the nenber on the anchor. 17. The nethod of claim

14, fu ik Sd i : I~R{ - b i efl ect or
by act ﬂ‘g{éﬁ%(&gﬁ@;@?é fHe é’nc{f}ﬁ? Ebﬁp&ﬁeﬁtfb?c%%rﬁd 81cBIIEDf ke aing Héﬁl&éord.

ch of the retrieva to engage a recess defined by
the drilling

31



deflector. 18. The nethod of claim 14, wherein retrieving the drilling
defl ector conprises the conpletion deflector retaining the drilling
deflector during a first portion of retrieving the 32 drilling deflector
and conprises the conpletion deflector releasing the drilling deflector
during a second portion of retrieving the drilling deflector. 19. The
nmet hod of claim 14, further conprising shifting the drilling deflector
and the conpletion def|ector together upwards. 20. The nethod of claim
19, whéfei nAangiBed PheERYCINgRWEHRATE| GRINRASINECt or nests within the
conpl etion deflector while running the tool assenbly into the wellbore
and f urt herrunoimgpa itedlrapsemblys comprising apdiilting detigctomhandiai ¢camplgtior detiector
fromthe conpletion deflector after the conpletion deflector has been
shifted into a pakitheavellpoexiandte to a window in the wellbore. 33
retrieving the drilling deflector from the wellbore while leaving the completion

deflector in the wellbore.

15.  The method of claim 14, further comprising:
moving the drilling deflector to move the completion deflector to a position proximate

to a window in the wellbore.

16.  The method of claim 14, wherein the tool assembly further comprises an anchor
component and wherein retrieving the drilling deflector comprises a retrieval tool retaining
the drilling deflector, the retrieval tool extending a member through the drilling deflector and
the completion deflector, and the retrieval tool exerting downwards force via the member

on the anchor.

17.  The method of claim 14, further comprising a retrieval tool retaining the drilling
deflector by actuating a catch of the retrieval tool to engage a recess defined by the drilling

deflector.

18.  The method of claim 14, wherein retrieving the drilling deflector comprises the

completion deflector retaining the drilling deflector during a first portion of retrieving the
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drilling deflector and comprises the completion deflector releasing the drilling deflector

during a second portion of retrieving the drilling deflector.

19. The method of claim 14, further comprising shifting the drilling deflector and the

completion deflector together upwards.

20. The method of claim 19, wherein a portion of the drilling deflector nests within the
completion deflector while running the tool assembly into the wellbore and further
comprising unnesting the portion of the drilling deflector from the completion deflector after
the completion deflector has been shifted into a position proximate to a window in the

wellbore.
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