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SYSTEMS AND METHODS FOR LOCATING
WELLBORE SERVICING TOOLS WITHIN A WELLBORE

BACKGROURD

0001 The present invention relates to  subterranean  welibore
gperations and, In particular, to accurately locating wellbore servicing tools
within a welibore.

(800821 In the ol and gas industry, it is often necessary to determine
the exact downhole position of a welibore servicing tool so that the intended
gperation can be undertaken at a predetermined downhole location. A variety of
positioning tools exist for locating a servicing tool within the wellbore,  For
example, some positioning tools are configured to locate the servicing tool within
the wellbore by inserting the positioning tool into the wellbore and causing
mechanical interactions between the positioning tool and casing collars, pipe
collars, and/or other downhole features within the wellbore.

fO003] while some mechanical positioning tools are suitable for
interacting with a variety of downhole features, these positioning tools often
wear or degrade various components within the welibore and/or may themseives
undergo an undesirable amount of mechanical wear and fatique. As a result,
current positioning tools exhibit inherent problems with repeatability.  Further,
since most positioning tools are designed to locate a particuiar component
having a specific inner diameter, they are sometimes not well suited for

traversing other components having varving inner diameters,

SUMMARY OF THE INVENTION

(80847 The present invention relates to subterranean welibore
operations and, in particuiar, to accurately locating wellbore servicing tools
within a wellbore,

FO008T In some aspects of the disclosure, a positioning system for
locating a wellbore servicing tool within a production tubular is disclosed. In
some embodiments, the positioning system may include an elongate housing
defining a piston bore having a first axial end and a second axial end, a sleeve
arranged within the piston bore and being axially translatable between the first
and second axial ends, the sleeve having at least one upset extending radially

outward therefrom, one or more lugs arranged within the elongate housing and
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being radially movable when acted upon by the at least one upset, a first biasing
device arranged within the piston bore at the second axial end and movable
between a stowed configuration and a deployed configuration, and at least one
RFID tag arranged on the production tubular and configured to communicate
with at least one RFID reader arranged on the elongate housing, the at least ¢one
RFID reader being configured to deploy the first biasing device upon
communicating with the at ieast one RFID tag, wherein, as the first biasing
device expands axially, it forces the sleeve toward the first axial end, thereby
forcing the upset into engagement with the one or more lugs which radially
extend at least partially without the elongate housing and engage a profile
arranged on an inner radial surface of the production tubular.

000681 In other aspects of the disclosure, a method for locating a
wellbore servicing tool within a production tubular is disclosed. In some
ambodiments, the method may indude introducing the wellbore servicing tool
into the production tubular, the wellbore servicing tool being coupled to an
elongate housing defining a piston bore having a first axial end and a second
axial end, communicating at least one RFID reader arranged on the elongate
housing with at least one RFID tag arranged on the production tubular, and
thereby deploying a first biasing device from a stowed configuration to a
deployed configuration, the first biasing device being arranged within the piston
bore at the second axial end, forcing a sieeve with the first biasing device toward
the first axial end, the sleave being arranged within the piston bore and having
at least one upset extending radially outward therefrom, engaging the at least
one upset on one or more lugs arranged within the elongate housing, and
thereby radially extending the one or more lugs at least partially without the
elongate housing, and engaging the one or more lugs on a profile arranged on
an inner radial surface of the production tubular, thereby stopping an axial
progression of the wellbore servicing tool.

00077 The features and advantages of the present invention will be
readily apparent to those skilled in the art upon a reading of the description of

the preferred embodiments that follows.,

BRIEF DESCRIPTION OF THE DRAWINGS
[O008] The following figures are included to illustrate certain aspects of

the present invention, and should not be viewed as exclusive embodiments. The
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subject matter disclosed is capable of considerable muodifications, alterations,
combinations, and equivalents in form and function, as will occur to those skilled
in the art and having the benefit of this disclosure.
00087 FIGS. 1A and 1B Hustrate cross-sectional, progressive views of
an exemplary positioning system, according to one or more embodiments.
FO010] FIGS. 2/-2C Hlustrate cross-sectional, progressive views of
another exemplary positioning system, according to one or more embodiments,
FO011Y FIGS. 3A-3C ilustrate cross-sectional, progressive views of

ancther exemplary positioning system, according to one or more embodiments.

DETAILED DESCRIPTION

00121 The present invention relates to subterranean  wellbore
gperations and, in particular, to accurately locating wellbore servicing tools
within a wellhore.

00131 The exemplary positioning systems disclosed herein utilize radio
frequency identification (RFID) technology and one or more actuators to
accurately locate a servicing tool within a wellbore. At least one RFID reader
may be placed on the servicing tool, and one or more RFID tags may be
strategically placed along the length of the wellbore at predetermined intervals.
Once the RFID reader recognizes the proximity of a corresponding RFID tag or a
sequence of corresponding RFID tags, the positioning tool may be configurad to
actuate and accurately locate on a radial profile defined on the inner wall of the
wellbore.  As a result, welibore gperators will have increased confidence in the
exact downhole position of the servicing tool. Moreover, since the disclosed
positioning systems are mechanically actuatable, they allow an operator to
selectively locate a servicing tool within the wellbore at several distinct locations
gxhibiting a range of differing inner diameter sizes, This will aliow operators to
pass through upper restrictions having a reduced inner diameter size that may
have been previously impossible using prior positioning systems. Furthermore,
one or more of the exemplary positioning systems are repeatable and aliow the
gperator o retract and redeploy the systems multiple times without having o
worry about material fatigue limits or mechanical fatigue failure,

00147 Referring to FIGS. 1A and 1B, #lustrated are cross-sectional
views of an exemplary positioning system 100, according to one or more

embodiments.  FIG. 1A depicts the positioning system 100 in a retracted
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configuration, while FIG. 1B depicts the positioning system 100 in a deployed
configuration. In some embodiments, the positioning system 100 may be used
to accurately locate a wellbore servicing tool 102 within a welibore, such as
within a production tubular 104 or similar tubular member arranged within the
wellbore. For example, in some embodiments, the positioning system 100 may
be useful in locating the servicing tool 102 in order to prevent the activation of a
check valve. As used herein, “production tubular” refers to any cylindrical or
tubular structure, member, or string including, but not limited to, casing, liner,
coiled tubing, drili pipe, production tubing, and the like. Those skilled in the art
will readily recognize, however, that the disclosed technology is not Hmited only
to the oil and gas industry, but may alse be equally used in other fields, without
departing from the scope of the disciosure.

0015} The positioning system 180 may include an elongate housing
106 having a distal end 108a and a proximal end 108b. In at least one
embodiment, the distal end 108a may be coupled or otherwise attached to the
wellbore servicing tool 102 and the proximal end 108b may be coupled or
otherwise attached to a tubular string 109 that extends from, for example, a well
surface. In cother embodiments, however, both the distal and proximal ends
108a,b may form integral parts of the wellbore servicing tool 102, It should be
noted that although FIGS. 1A and 1B depict a horizontal disposition of the
production tubular 104, the positioning system 100 is egually applicable for use
in production tubulars 104 or welibores having other directional configurations
including vertical, deviated, slanted or diagonal, combinations thereof, and the
like. Moreover, use of directional terms such as above, below, upper, lower,
upward, downward, uphole, downhole, and the like are used in relation to the
tHustrative embodiments as they are depicted in the figures, the upward or
uphole divection being toward the swface of a well and the downward or
downhole direction being toward the botitom or toe of the well

(801671 The housing 106 may define a piston bore 110 having a first
axial end 1123 and a second axial end 112b. A slesve 114 may be movably
arranged within the piston bore 110 and configured to axially translate within
the piston bore 110 between the first and second axial ends 112a,b upon being
properly actuated. In at least one embodiment, the positioning system 100 may
further include one or more seals 116 used to seal the sliding interface between

the housing 106 and the sleeve 114 as the sleeve 114 axially translates within
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the piston bore 110, In some embodiments, the seals 116 may be radial seals,
such as o-rings or the like, but in other embodiments the seals 116 may be any
other suitable seal capable of sealing the interface between the housing 106 ad
the sleeve 114, As depicted, each seal 116 may be disposed in a corresponding
recess defined in the housing 106, In other embodiments, however, each seal
116 may be disposed in a recess defined in the slesve 114, without departing
from the scope of the disciosure.

00171 The sleeve 114 may define at least one upset 118 (one shown)
that extends or ¢therwise protrudes radially outward from the outer
circumferential surface of the sleeve 114, As the sleeve 114 translates within
the piston bore 110, the upset 118 may be configured to engage one or more
fugs 120 {two shown) also generally arranged within the piston bore 110, As
iHustrated, the lugs 120 may include a base portion 122a and a head portion
122h extending radially from the base portion 122a. As the upset 118 engages
the fugs 120, the upset 118 may be configured to slide underneath the lugs 120
or otherwise bias the lugs 120 radially outward with respect to the sleeve 114,
In some embodiments, one or more springs 124 {two shown) may be used to
radially bias the lugs 120 against the slesve 114 or otherwise away from the
inner radial surface of the piston bore 110, While the positioning system 100 is
being introduced into the production tubular 104, the springs 124 may help
maintain the lugs 120 generally within the piston bore 110 until acted upon by
the upset 118,

[O01I8] In some embodiments, the positioning system 100 may further
include a biasing device 126 arranged within the piston bore 110 at or near the
second axial end 112b. In at least one embodiment, the blasing device 126
may be a spring, such as a helical compression spring, or the like. As illustrated
in FIG. 1A, the biasing device 126 is in its stowed configuration, and one or more
actuators 128 (two shown) may be included in the positioning system 100 and
configured to maintain the biasing device 126 in its stowed configuration until
properly released at a predetermined time.  In some embodiments, the
actuators 128 may be linear actuators such as, but not limited to, mechanical
actuators, electromechanical  actuators, pneumatic  actuators, hydraulic
actuators, piezoelectric actuators, relays, comb drives, thermal bimorphs, digital

micromirror devices, an electroactive polymer, combinations thereof, and the
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fike. The actuators 128 may be directly or remotely controlled, as known in the
art,

0018] In at least one embodiment, the actuators 128 may comprise a
solencid and plunger assembly, where the plunger is movably arranged within
the solencid and able to extend and retract radially on command, When radially
extended, as shown in FIG. 1A, the plunger may be configured to hold back the
biasing device 126 and ctherwise maintain the biasing device 126 in its stowed
configuration. When the plunger is retracted radially, however, as depicted in
FIG. 1B, the biasing device 126 may be free to expand or extend axially within
the piston bore 110,

(80207 As the biasing device 120 axially expands, it may be configured
to engage and force the sleeve 114 toward the first axial end 1123 of the piston
bore 110. In some embodiments, at least one axial end of the upset 118 may
define a beveled surface 130 configured to engage a corresponding beveled
surface 132 defined on the fugs 120, As the sleeve 114 moves axially toward
the first axial end 112a, the corresponding beveled surfaces 130, 132 may
slidably engage each other, thereby forcing the upset 118 underneath each lug
120 and correspondingly forcng each lug 120 radially outward. As the lugs 120
are forced radially outward, the springs 124 are compressed between the inner
radial surface of the piston bore 110 and each lug 120, and the head portion
122h of each lug 120 may extend through corresponding perforations or holes
134 defined in the housing 106,

00211 With the lugs 120 radially extended through the corresponding
holes 134 in the housing 106, the head portion 122b of each lug 120 may be
configured to engage a profile 136 defined on and/or otherwise extending
radially inward from the inner circumferential surface of the production tubular
104, As iliustrated, the profile 136 may exhibit an inner diameter that is less
than the inner diameter of the production tubular 104, In some embodiments,
the profile 136 may be an annular ring coupled or otherwise attached to the
inner cdrcumferential suface of the production tubular 104, in other
embodiments, however, the profile 136 may be an integral part of the
production tubular 104 and machined or formed therein Lo provide the decreased
diametric dimension. In some embodiments, as illustrated, the profiie 136 may
be characterized as a “downstop” configured to stop the axial descent of the

wellbore servicing tool 102 once properly engaged by the lugs 1320, As will be
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appreciated, however, in other embodiments the profile 136 may be equally
characterized as an “up stop” configured to stop the axial ascent of the wellbore
servicing tool 102 as it is pulled upwards within the production tubular 104 or
welibore,

00221 In order to actuate the positioning system 100, and thereby
radially extend the lugs 120 into engagement with the profile 136, the
positioning system 100 may further employ radio frequency identification (RFID}
technology. Briefly, RFID technology employs electromagnetic energy {o
remotely read an electronic RFID “tag” placed on a body or device in order to
identify the body or device. The information that is read by a corresponding
RFID “reader” can be of any desired type for which a particular implementation
is adapted {(e.¢., an indication that the RFID tag is present, a unigue identity
code, or several kilobytes of information). As used herein, the electromagnetic
signal that is transmitted or cotherwise conveved between the RFID tag(s) and
RFID reader(s} includes any electromagnetic emission intended o cause the
RFID reader to respond or otherwise act. As will be appreciated, this includes,
for example, the mere presence of an electromagnetic field and a discrete
gncoded glectromagnetic transmission.

FO023] Stll referring to FIGS. 1A and 1B, the positioning systern 100
may further include one or more RFID tags 138 {(two shown) configured to
communicate with one or more RFID readers 140 {(two shown)., As illustrated,
the RFID tags 138 may be coupled or otherwise attached to the production
tubular 104, and the RFID readers 140 may be coupled or otherwise attached to
the outer circumferential surface of the housing 106, In some embodiments,
one or more of the RFID tags 138 and RFID readers 140 may be encased within
a housing {not shown} or the like in order to provide protection from external
contamination or damage. However, in other embodiments, as iliustrated, one
or more of the RFID tags 138 and/or RFID readers 140 may be arranged in a
recessed pocket defined in either the production tubular 104 or the outer
circumferential surface of the housing 106, In such embodiments, the RFID tags
138 and/or RFID readers 140 may have a sealant or other material disposed
therson in order to provide a degree of protection from external contamination
and/or damage. Exemplary materials that may be used to seal and protect the
RFID tags 138 and/or RFID readers 140 include, but are not limited to, silicones,

epoxies, plastics, rubbers, elastomers, cements, polyvurethane, chiorinated
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polyethviene, thermoplastic  polymers, non-soluble  acorylic  polymers,
combinations thereof, and the like.

00241 The RFID tags 138 and corresponding technology may be of any
type or design known to those skilled in the art.  In some embodiments, for
example, the RFID tags 138 may be active, semi-active, or batlery assisted
passive (BAP). In other embodiments, however, one or more of the RFID tags
i38 may be passive. Passive tags do not require a battery to operate and,
therefore, are cheaper and smalier than other types of RFID tags. Passive tags
instead contain an electromagnetic or electronic ¢oil that can be excited by a
particular frequency of electromagnetic energy transmitted from a corresponding
RFID reader 140, The electromagnetic energy transmitted from the RFID reader
140 to the coil in the RFID tag 128 momentarily excites it {ie., causes
energizing or activating electrical current flow), causing an internal electrical
circuit to transmit the contents of its buffer, such as some pre-stored value
unique to that particular object, back to the RFID reader 140, The RFID reader
140 senses and reads the transmission from the RFID tag 138, and in response
may undertake some predetermined action.

[O02571 In one or more embodiments, the RFID readers 140 may be
communicably coupled to the one or more actuators 128, Conseguently,
activating or exciting the RFID readers 140 may trigger operation of the
actuators 128 which, therefore, triggers the actuation of the positioning tool 100
as generally described above. In operation, Tor exampie, as the wellbore
servicing tool 102 and accompanying positioning system 100 proceed axially
through the production tubular 104, the RFID readers 140 recognize the
proximity of the corresponding RFID tags 138, Upon such recognition, the RFID
readers 140 operate to trigger the actuators 128 which radially retract, thereby
releasing the biasing device 126 which forces the slesve 114 toward the first
axial end 112a and simultaneously extends the lugs 120 radially as the upset
118 slides beneath each lug 120, With the lugs 120 extended through the holes
134 defined in the housing 106, the lugs 120 are able to engage the profile 136
and thereby stop the axial movement of the wellbore servicing tool 102,

00287 Those skilled in the art will readily appreciate the advantages
the disclosed positioning tool 100 provides. For example, the profile 136 may be
strategically located within the production tubular 104 where the wellbore

servicing tool 102 may be required to undertake some downhole operation. By
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strategically arranging the RFID tags 138 a short distance away from the profile
136, or otherwise at a predetermined location in proximity thereto, the
positioning system 100 may be actuated just before encountering the profile
136, thereby accurately locating the wellbore servicing tool 102 at the desired
profile 136, Since the lugs 120 are actuatable in the radial direction, they are
able to remain recessed within the housing 106 until needed which allows the
positioning tool 100 to traverse varying inner diameters of the production
tubular 104 before encountering the profile 136, Moreover, the lugs 120 may be
able to locate on profiles 136 having a variety of different inner diameter sizes,
imited only on how far the lugs 120 are able to extend out of the housing 1086,

(80277 Referring now to FIGS. 2A-2C, illustrated are cross-sectional,
progressive views of another exemplary positioning system 200, according to
gne or more embodiments. The positioning system 200 may be substantially
similar o the positioning system 100 of FIGS. 1A-18, and therefore may be best
understood with reference thereto where like numerais represent like elements
not described again in detall, Similar to the positioning systermn 100 of FIGS. 1A-
iB, the positioning system 200 may include the sleeve 114 movably arranged
within the housing 106 in response to the expansion of the biasing device 126.

00281 The positioning system 200, however, may further include a
second biasing device 202 arranged within the piston bore 110 at or near the
first axial end 112a. The second biasing device 202 may be similar in form and
function to the first biasing device 126, but may instead be configured to force
the sleeve 114 back toward the second axial end 112h of the piston bore 110
upon proper actuation, as will be discussed in greater detail below. The
positioning system 200 may further include a second set of actuators 204 (two
shown), similar in function and form to the first set of actuators 128, and
configured to maintain the second biasing device 202 in its stowed configuration
untit property released.

00287 FIG. 2A depicts the positioning system 200 {(and accompanying
wellbore servicing tool 102) as it is being introduced downhole into the
production tubular 104 {from left to right), and both the first and second biasing
devices 126 may be maintained in their stowed configurations by their
corresponding sets of actuators 128, 204, respectively. As the positioning
systern 200 proceeds axially through the production tubular 104, the RFID

readers 140 recognize the proximity of the corresponding RFID tags 138 and
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trigger the retraction of the actuators 128, Retracting the actuators 128
releases the biasing device 126 which forces the sleeve 114 toward the first axial
end 112a and simultaneously extends the lugs 120 radially as the upset 118
slides beneath each lug 120. This is depicted in FIG. 2B, With the lugs 120
radially extended through the holes 134 defined in the housing 106, the lugs 120
are able to engage the profile 136 and thereby stop the axial movement of the
wellbore servicing tool 102, At this time, the particular operation of the wellbore
servicing tool 102 may be undertaken at the predsetermined location.

[O03081 When it is desired to remove or otherwise relocate the wellbore
servicing tool 102 within the production tubular 104, the positioning system 200
may be configured to retract the lugs 120 back into the housing 106, Retracting
the lugs 120 back into the housing 106 ensures that they will not impede the
axial progress of the wellbore servicing tool 102, either uphole or downhole, at
reduced-diameter sections of the production tubular 104,

0031} Spedifically, the positioning system 200 may further include a
second set of RFID readers 208 {two shown) communicably coupled to the
second set of actuators 204. Similar to the first set of RFID readers 140, the
second set of RFID readers 206 may be coupled or otherwise attached to the
outer circumferential surface of the housing 106 and configured to communicate
glectromagnetically with the one or more RFID tags 138, In some embodiments,
the second RFID readers 206 may be configured to communicate sequentially
with the RFID tags 138, For example, the second RFID readers 206 may be
programmed or otherwise configured to trigger actuation of the second set of
actuators 204 upon passing the RFID tags 138 a predetermined number of
times, or in a predetermined seguence.

0321 In one embodiment, for exampie, the second RFID readers 206
may be programmed to trigger actuation of the second set of actuators 204
upon passing the RFID tags 138 twice; first, as the wellbore servicing tool 102 is
initially introduced into the production tubular 104 and the second RFID readers
206 initially pass the RFID tags 138, and second, as the wellbore servicing tool
102 is pulled back through the production tubular 104 (i.e., toward the surface)
and the second RFID readers 206 traverse the RFID tags 138 for a second time.
Upon encountering the RFID tags 138 the second time, the second RFID readers
206 may be configured or otherwise programmed to trigger the actuation of the
second set of actuators 204,

16
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00331 Referring to FIG, 2C, once the second set of actuators 204 is
radially retracted, the second biasing device 202 may be free to expand or
otherwise extend from its stowed configuration (FIGS. 2ZA and 2B) to a deployed
configuration, and in the process come into biasing engagement with the sleeve
i14. In cne or more embodiments, the second biasing device 202 may be
stronger or otherwise exhibit a larger spring constant than the first biasing
device 1286. As a result, the second biasing device 202 may be able to overcome
the spring force of the first biasing device 126 and thereby force the slesve 114
back toward the second axial end 112b, while simultaneously re-compressing
the first bigsing device 126 within the piston bore 110.

00347 As the sleeve 114 shifts toward the second axial end 112b, the
upset 118 slides out axially from beneath the lugs 120 and the springs 124 urge
the head portions 1220 of each lug 120 back inside the housing 106, With the
fugs 120 generally disposed within the housing 106 once more, the wellbore
servicing tool 102 is prepared to be relocated within the production tubular 104,
gither uphole or downhole, without the iugs 120 impeding or c¢therwise
obstructing the axial progress of the welibore servicing tool 102 while traversing
reduced-diameter sections of the production tubular 104,

fO035] Referring now to FIGS. 3A-3C, illustrated are cross-sectional,
progressive views of another exemplary positioning system 300, according to
one or more embodiments. The positioning system 300 may be substantially
similar to the positioning system 200 of FIGS. 2A-2C, and therefore may be best
understood with reference thereto where like numaerals represent like elements.
Similar to the positioning system 200 of FIGS. 2A-2C, the positioning system
300 may be configured to radially extend and retract the one or more lugs 120
in order to strategically locate the wellbore servicing tool 102 at one or more
predetermined profiles 136 arranged within the production tubular 104,

00361 Unlike the positioning system 200 of FIG. 2, however, the first
and second biasing devices 125, 202 of the positioning system 300 are not
helical compression springs but instead may be replaced with linear actuators, or
the like. Specifically, the first biasing device 126 may be a proximal linear
actuator including a first sclencid 302a and a first plunger 304a movabiy
arranged with respect to the first solencid 302a, and the second biasing device
202 may be a distal linear actuator including a second solenoid 302b and a

second plunger 304b movably arranged with respect to the second solenoid
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302b. In some embodiments, the first biasing device 126 may be communicably
coupled to the first RFID readers 140 such that the first RFID readers 140 are
able to trigger the actuation of the first blasing device 126, Likewise, in some
embodiments, the second biasing device 202 may be communicably coupled o
the second RFID readers 206 such that the second RFID readers 206 are able o
trigger the actuation of the second biasing device 202,

00371 While the positioning systermn 300 illustrates linear actuators for
each of the first and second biasing devices 126, 202, those skilled in the art will
readily recognize that the first and second blasing devices 126, 202 may be any
type of mechanically-movable device or electromechanical actuator, without
departing from the scope of the disclosure. In some embodiments, for example,
one of the first and second biasing devices 126, 202 may be a spring while the
gther may be a linear actuator, or vice versa.

[O0381 As depicted in FIG. 34, each of the first and second biasing
devices are in their stowed configurations., In operation, as the positioning
systemn 300 proceeds axially through the production tubular 104, the first RFID
readers 140 recognize the proximity of the corresponding RFID tags 138, or a
predetermined sequence thereof. As g resuit, the first RFID readers 140 may
trigger the first biasing device 126 to move into its deploved configuration.
Specifically, the first RFID readers 140 may trigger the actuation of the first
plunger 304a axially toward the first axial end 112a of the piston bore 110 and
into engagement with the sleeve 114. Moving the first plunger 304a toward the
first axial end 112a may also force the sieeve 114 toward the first axial end
112a, which simultaneously extends the lugs 120 radially as the upset 118 slides
beneath each lug 120, This is depicted in FIG. 3B, where the first biasing device
126 is shown in its deploved configuration. With the lugs 120 extended through
the holes 134 defined in the housing 106, the lugs 120 are able to engage the
profile 136 and thereby stop the axial movement of the wellbore servicing tool
102, AL this time, the particular operation of the wellbore servicing tool 102
may be undertaken.

00381 When it is desired to remove or otherwise relocate the wellbore
servicing tool 102 to another location within the production tubular 104, the
positioning system 200 may be configured to retract the lugs 120 back into the
housing 106, In some embodiments, this may be accomplished by pulling the

wellhore servicing tool 102 back toward the well surface such that the second set
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of RFID readers 206 may communicate with the one or more RFID tags 138, As
with the embodiments described above with reference to FIGS 2A-2C, the
second RFID readers 206 in the positioning tool 300 may be configured {o
communicate sequentially with the RFID tags 138 and/or may otherwise be
programmed o trigger the deployment of the second biasing device 202 upon
passing the RFID tags 138 a predetermined number of times, or in a
predetermined sequence.

00401 In one embodiment, for exampie, the second RFID readers 206
may be programmed to deploy the second biasing device 202 upon passing the
RFID tag{s); 138 twice; once as the wellbore servicing tool 102 is initially
introduced into the production tubular 104 and the second RFID readers 206
initially pass the RFID tag(s) 138, and second as the welibore servicing tool 102
is pulled back uphole through the production tubular 104 and the second RFID
readers 206 pass the RFID tag(s) 138 for a second time. Upon encountering the
RFID tag{s) 138 the second time, the second RFID readers 206 may trigger the
actuation of the second biasing device 202, thereby resulting in the second
plunger 304b being actuated axially toward the second axial end 112b of the
piston borg 110 and into biasing engagement with the sleeve 114,

00411 Referring to FIG. 3C, the second biasing device is shown in its
deployed configuration. As the second plunger 304b moves axially toward the
second axial end 112b it simultaneously forces the sleeve 114 in the same
direction. In at least one embodiment, when the second biasing device 202 is
actuated, the first biasing device 126 may be configured to de-energize, thereby
allowing the second plunger 304b to force the slesve 114 back toward the
second axial end 112k, and simultansously re-seat the first plunger 3043 within
the first solenoid 302a. In other embodiments, when the first RFID readers 140
are no longer able to communicate with the RFID tags 138, the first biasing
device 1206 may be configured to de-energize, thereby also allowing the second
plunger 304b to force the sleeve 114 back toward the second axial end 112b and
simultaneously re-seat the first plunger 304a within the first solencid 302a.

00421 As the slesve 114 shifts toward the second axial end 112b, the
upset 118 slides out axially from beneath the lugs 120 and the springs 124 urge
the head portions 122b of each lug 120 back inside the housing 106, With the
fugs 120 generally disposed within the housing 106 once more, the welibore

servicing tool 102 is prepared to be reiocated within the production tubular 104,
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either uphole or downhole, without the ilugs 120 impeding or otherwise
obstructing the axial progress of the welibore servicing tool 102 while traversing
reduced-diameter sections of the production tubular 104,

004371 Accordingly, the positioning tool 300 may prove advantageous in
several respects. For example, the lugs 120 of the positioning tool 300 may bhe
selectively deploved in order to locate the wellbore servicing tool 102 on several
distinct locations or profiles 136 exhibiting a range of differing inner diameter
sizes. This will allow operators to pass through upper restrictions having a
reduced inner diameter size that may have been previously impossible using
prior positioning systems.  Moreover, the lugs 120 may be mechanically
deployed and retracted multiple times, thereby allowing the wellbore servicing
tool 102 to be located at muitiple profiles 136 using the same positioning tool.
Also, since the lugs 120 are mechanically deployed and retracted, operators do
not have to worry about material fatigue limits or mechanical fatigue failure.

00447 Those skilled in the art will readily recognize that several
different sequences or patterns of RFID tags 138 may be employed to
communicate with the corresponding RFID readers 140, 206 in order to properly
actuate the exemplary positioning tools disclosed herein. The exemplary
seguences and patterns of RFID tags 138, and their related embodiments
described herein, are merely by way of example and therefore should not be
considered Hmiting to the scope of the disclosure. In some embodiments,
miultiple RFID tags 138 may be arranged in series at predetermined locations
along the length of the production tubular 184, In such embodiments, the RFID
readers 140, 206 may be programmed to detect a particular segquence or
number of RFID tegs 138 before properly triggering the actuation of the
actuators 128. As a result, this would aliow the wellbore servicing tool 102 to
have a selectable no-go feature, and several positioning tools 200, 300 couid be
stacked in series along the tubular string 108 and programmed to trigger the
actuation of corresponding  actuators 128 in response to  different or
predetermined RFID tag 138 sequences.

80451 Therefore, the present invention is well adapted to attain the
ends and advantages mentioned as well as those that are inherent therein., The
particular embodiments disclosed above are illustrative only, as the present
invention may be modified and practiced in different but equivalent manners

apparent to those skilled in the art having the benefit of the teachings herein.
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Furthermore, no limitations are intended to the details of construction or design
herein shown, other than as described in the claims below. It is therefore
evident that the particular illustrative embodiments disclosed above may bhe
altered, combined, or modified and all such variations are considered within the
scope and spirit of the present invention. The invention illustratively disclosed
herein suitably may be practiced in the absence of any element that is not
specifically disclosed herein and/or any optional element disclosed hergin. While

7w

compaositions and methods are described in terms of “comprising,” "containing,”
or “including” various components or steps, the compositions and methods can
also “consist essentially of” or “consist of” the various components and steps.
All numbers and ranges disclosed above may vary by some amount., Whenever
a numerical range with a lower mit and an upper limit is disclosed, any number
and any included range falling within the range is specifically disclosed. In
particular, every range of values (of the form, “from about a to about b,” or,
eguivalently, “from approximately a to b,” or, equivalently, “from approximately
a-h"} disclosed herein is to be understood to set forth every number and range
encompassed within the broader range of values. Alsg, the terms in the claims
have their plain, ordinary meaning uniess otherwise explicitly and clearly defined
by the patentee. Moreover, the indefinite articles “a” or “an,” as used in the
claims, are defined hergin to mean ong or more than one of the element that it
introduces.  If there is any conflict in the usages of a word or term in this
specification and one or more patent or other documents that may be
incorporated herein by reference, the definitions that are consistent with this

specification should be adopted,
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CLAIMS
The Invention claimed is:

1. A positioning system for locating a wellbore servicing tool within a
production tubular, comprising:

an elongate housing defining a piston bore having a first axial end and a
second axial end;

a sleeve arranged within the piston bore and being axially transiatable
between the first and second axial ends, the slesve having at least
ong upset extending radially outward therefrom;

one or more iugs arranged within the elongate housing and being radially
movable when acted upon by the at least one upset;

a first biasing device arranged within the piston bore at the second axial
end and movable between a stowed configuration and a depiovyed
configuration; and

at least one RFID tag arranged on the production tubular and configured
to communicate with at least one RFID reader arranged on the
elongate housing, the at ieast one RFID reader being configured to
deploy the first blasing device upon communicating with the at least
one RFID tag.

2. The positioning system of claim 1, wherein, as the first biasing
device expands axially, it forces the sleeve toward the first axial end, thereby
forcing the upset into engagement with the one or more lugs which radially
extend at least partially without the elongate housing and engage a profile
arranged on an inner radial swface of the production tuhular.

3. The positioning system of claim 1, further comprising one or more
actuators arranged within the elongate housing and communicably coupled to
the at least one RFID reader, the one or more actuators being configured to
maintain the first blasing device in the stowed configuration until triggered by
the at least one RFID reader.

4. The positioning system of claim 3, wherein the one or more
actuators are linear actuators.

5. The positicning system of claim 4, wherein the one or more
actuators comprise an actuator selected from the group consisting of a
mechanical actuator, an electromechanical actuator, a pnaumatic actuator, a

hydraulic actuator, and a piezoelectric actuator.
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&, The positioning system of claim 1, wherein the at least ong RFID
reader comprises a first set of RFID readers, the positioning system further
comprising:

a second bhiasing device arranged within the piston bore at the first axial
end and movable between a stowed configuration and a deployed
configuration; and

a second set of RFID readers arranged on the elongate housing and
communicable with the at least one RFID tag, the second set of
RFID readers being configured to deploy the second biasing device
upon communicating with the at least one RFID tag,

wherein, as the second biasing device expands axially, it forces the sleeve
toward the second axial end, thereby removing engagement
between the upset and the one or more lugs and allowing the one
or more lugs to radially retract,

7. The positioning system of claim 6, wherein the second set of RFID
readers are configured to communicate seguentially with the at least one RFID
tag.

8. The positioning system of claim 6, further comprising one or more
actuators arranged within the elongate housing and communicably coupled to
the second set of RFID readers, the one or more actuators being configured to
maintain the second bhiasing device in the stowed configuration until triggered by
the second set of RFID readers.

3. The positioning system of daim 8, wherein the one or more
actuators are linear actuators.

10, The positioning system of claim §, wherein at least one of the first
and second biasing devices is a helical compression spring.

11.  The positioning system of claim 6, wherein at least one of the first
and second biasing devices is a linear actuator.

12. The positioning system of claim 11, wherein the linear actuator is
communicably coupied to the first or second set of RFID readers and operable to
deploy upon being triggered by the first or second set of RFID readers.

13. A method for locating a wellbore servicing tool within a production
tubular, comprising:

introducing the welibore servicing tool into the production tubular, the

welibore servicing tool being coupled to an elongate housing
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defining a piston bore having a first axial end and a second axial
end;

communicating at least one RFID reader arranged on the elongate housing
with at least one RFID tag arranged on the production tubular, and
thereby deploying a first biasing device from a stowed configuration
te a deployed configuration, the first biasing device being arranged
within the piston bore at the second axial end;

moving a slesve with the first biasing device toward the first axial end, the
sleeve being arranged within the piston bore and having at least
one upset extending radially outward therefrom;

engaging the at least one upset on one or more lugs arranged within the
elongate housing, and thereby radially extending the one or more
fugs at least partially without the elongate housing; and

engaging the one or more lugs on a profile arranged on an inner radial
surface of the production tubular, thereby stopping an axial
prograssion of the wellbore servicing tool.

14, The method of claim 13, further comprising:

maintaining the first biasing device in the stowed configuration with one
or more actuators arranged within the elongate housing and
communicably coupled to the at least one RFID reader; and

triggering the one or more actuators with the at least one RFID reader in
order to deploy the first biasing device,

15. The method of claim 13, wherein the at least one RFID reader

comprises a first set of RFID readers, the method further comprising:

communicating a second set of RFID readers with the at least one RFID
tag;

deploving a second blasing device arranged within the piston bore at the
first axial end in response to communication between the second
set of RFID readers and the at least one RFID tag;

forcing the slesve toward the second axial end with the second biasing
device, and thereby removing the upset from engagement with the
one or more lugs, and

radially retracting the one or more lugs.
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16, The method of claim 15, wherein communicating the second set of
RFID readers with the at least one RFID tag further comprises communicating
the second set of RFID readers sequentially with the at least one RFID tag.
17.  The method of cdaim 16, wherein communicating seguentially
comprises commiunicating the second set of RFID readers with the at least one
RFID tag a predetermined number of times.
18. The method of claim 15, further comprising:
maintaining the second biasing device in the stowed configuration with
one or more actuators arranged within the elongate housing and
communicably coupled to the second set of RFID readers; and

triggering the one or more actuators with the second set of RFID readers
in order to deploy the second biasing device.

18, The method of claim 15, wherein radially retracting the one or more
fugs comprises biasing the one or more lugs into a retracted configuration with
one or more springs arranged between the one or more lugs and an inner radial
surface of the piston bore,

20, The method of daim 15, wherein the first and second biasing
devices are linear actuators communicably coupled to the first and second sets
of RFID readers, respectively, the method further comprising:

deploying the first biasing device upon being triggered by the first set of

RFID readers; and

deploying the second biasing device upon being triggered by the second

set of RFID readers.

21, The method of daim 15, further comprising repositioning the

wellbore servicing tool in the production tubuiar at a new location,
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