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(57) Abstract: An apparatus for servicing a wellbore comprising a housing defining an axial flowbore and comprising high-pressure
ports, high-volume ports, and a mandrel slidably positioned within the housing, the mandrel defining a mandrel axial flowbore and
being alternatingly movable from a first position to a second position and to a third position, wherein, when the mandrel is in the
second position, a route of fluid communication via the high-pressure ports is provided and a route of fluid communication via the
high-volume ports is obstructed, wherein, when the mandrel is in the third, position, a route of fluid communication via the high-
volume ports is provided, and wherein the apparatus is transitionable from the second position to the third position without commu -
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WELLBORE SERVICING ASSEMBLIES AND METHODS OF USING THE SAME

BACKGROUND
[0001] Hydrocarbon-producing wells often are stimulated by hydraulic fracturing operations,
wherein a servicing fluid such as a fracturing fluid or a perforating fluid may be introduced into a
portion of a subterranean formation penetrated by a wellbore at a hydraulic pressure sufficient to
create or enhance at least one fracture therein. Such a subterranean formation stimulation
treatment may increase hydrocarbon production from the well.
[0002] In some wells, it may be desirable to individually and selectively create multiple
fractures along a wellbore at a distance apart from each other, creating multiple “pay zones.” The
multiple fractures should have adequate conductivity, so that the greatest possible quantity of
hydrocarbons in an oil and gas reservoir can be drained/produced into the wellbore.
[0003] As part of a formation stimulation process, one or more perforations may be introduced
into a casing string, a cement sheath surround a casing string, the formation, or combinations
thereof, for example, for the purpose of allowing fluid communication into the formation and/or a
zone thereof. For example, such perforations may be introduced via fluid jetting operation where a
fluid is introduced at a pressure suitable to form perforations in the casing string, cement sheath,
and/or formation. In addition, a formation stimulation process might further involve a hydraulic
fracturing operation in which one or more fractures are introduced into the formation via the
previously formed perforations. Such a formation stimulation procedure may create and/or extend
one or more flowpaths into the wellbore from the stimulated formation and thereby increase the
movement of hydrocarbons from the fractured formation into the wellbore.
[0004] Such a stimulation operation either necessitates the placement and removal of wellbore
servicing tools configured for each of the perforating and fracturing operations and/or
reconfiguring a suitable wellbore servicing tool between a perforating configuration and a
fracturing operation. However, many conventional servicing tools require that an obturating
member (e.g., a ball, dart, etc.) be pumped down to the wellbore servicing tool from the surface
(e.g., run-in) and/or reversed out of the wellbore (e.g., “run-out”) in order to accomplish such
reconfigurations. Either scenario results in a great deal of lost time and, thus, increased expense
for the stimulation process. In addition, such conventional wellbore servicing tools are subject to
wear and erosion, potentially resulting in the failure the wellbore servicing tool to transition

between the perforating and fracturing configurations.
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[0005] As such, there exists a need for an improved downhole wellbore servicing tool.
SUMMARY
[0006] Disclosed herein is an apparatus for servicing a wellbore comprising a housing

defining an axial flowbore extending therethrough and comprising one or more high-pressure
ports, and one of more high-volume ports, and a mandrel slidably positioned within the housing,
the mandrel defining a mandrel axial flowbore and being alternatingly movable from a first
position relative to the housing to a second position relative to the housing and to a third position
relative to the housing, wherein, when the mandrel is in the second position, a route of fluid
communication via the one or more high-pressure ports is provided and a route of fluid
communication via the high-volume ports is obstructed, wherein, when the mandrel is in the
third, position, a route of fluid communication via the high-volume ports is provided, and
wherein the apparatus is transitionable from the second position to the third position without
communicating an obturating member to the apparatus, without removing an obturating member
from the apparatus, or combinations thereof.

[0007] Also disclosed herein is a system for servicing a wellbore comprising a tubular
disposed within the wellbore, a wellbore servicing apparatus coupled to a downhole end of the
tubular, the wellbore servicing apparatus being transitionable between a jetting configuration and
a fracturing configuration, wherein the wellbore servicing apparatus is configured to cycle
between the jetting configuration and the fracturing configuration without communicating an
obturating member to the wellbore servicing apparatus, without removing an obturating member
from the wellbore servicing apparatus, or combinations thereof.

[0008] Further disclosed herein is a method for servicing a wellbore comprising positioning a
wellbore servicing apparatus within the wellbore proximate to a first subterranean formation
zone, configuring the wellbore servicing apparatus to deliver a jetting fluid without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof,
communicating the jetting fluid via the wellbore servicing apparatus, configuring the wellbore
servicing apparatus to deliver a fluid at a rate and pressure sufficient to form and/or extend a
fracture within the first subterranean formation zone without communicating an obturating

member to the wellbore servicing apparatus, without removing an obturating member from the
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wellbore servicing apparatus, or combinations thereof, forming a fracture within the first
subterranean formation zone by communicating a fluid via the wellbore servicing apparatus.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the present disclosure and the advantages
thereof, reference is now made to the following brief description, taken in connection with the
accompanying drawings and detailed description:
[0010] Figure 1 is a simplified cutaway view of a wellbore servicing apparatus in an
operating environment;
[0011] Figure 2 is a cross-sectional view of an embodiment of a wellbore servicing tool;
[0012] Figure 3 is a cross-sectional view of an embodiment of a housing of a wellbore
servicing tool;
[0013] Figure 4 is an isometric view of an embodiment of a check valve cage of a wellbore
servicing tool;
[0014] Figure 5 is a cross-sectional view of an embodiment of the wellbore servicing tool of
Figure 2 in an unset mode;
[0015] Figure 6 is a cross-sectional view of an embodiment of the wellbore servicing tool of
Figure 2 in a jetting mode;
[0016] Figure 7 is a cross-sectional view of an embodiment of the wellbore servicing tool of
Figure 2 in a mixing or fracturing mode; and
[0017] Figure 8 is a cross-sectional view of an embodiment of the wellbore servicing tool of
Figure 2 in a recirculation mode.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[0018] In the drawings and description that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals, respectively. In addition, similar
reference numerals may refer to similar components in different embodiments disclosed herein.
The drawing figures are not necessarily to scale. Certain features of the invention may be shown
exaggerated in scale or in somewhat schematic form and some details of conventional elements
may not be shown in the interest of clarity and conciseness. The present invention is susceptible to
embodiments of different forms. Specific embodiments are described in detail and are shown in
the drawings, with the understanding that the present disclosure is not intended to limit the

invention to the embodiments illustrated and described herein. It is to be fully recognized that the
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different teachings of the embodiments discussed herein may be employed separately or in any
suitable combination to produce desired results.

[0019] Unless otherwise specified, use of the terms “connect,” “engage,” “couple,” “attach,” or
any other like term describing an interaction between elements is not meant to limit the interaction
to direct interaction between the elements and may also include indirect interaction between the
elements described.

[0020] Unless otherwise specified, use of the terms “up,” “upper,” “upward,” “up-hole,”
“upstream,” or other like terms shall be construed as generally from the formation toward the
surface or toward the surface of a body of water; likewise, use of “down,” “lower,” “downward,”
“down-hole,” “downstream,” or other like terms shall be construed as generally into the formation
away from the surface or away from the surface of a body of water, regardless of the wellbore
orientation. Use of any one or more of the foregoing terms shall not be construed as denoting
positions along a perfectly vertical axis.

[0021] Unless otherwise specified, use of the term “subterranean formation™ shall be construed
as encompassing both areas below exposed earth and areas below earth covered by water such as
ocean or fresh water.

[0022] Disclosed herein are embodiments of wellbore servicing apparatuses, systems, and
methods of using the same. Particularly, disclosed herein are one or more embodiments of a
wellbore servicing system comprising a wellbore servicing apparatus, as will be disclosed herein,
configured to be selectively transitioned between a configuration suitable for the performance a
perforating operation and a configuration suitable for the performance of a fracturing operation.
[0023] Referring to Figure 1, an embodiment of an operating environment in which such a
wellbore servicing apparatus and/or system may be employed is illustrated. It is noted that
although some of the figures may exemplify horizontal or vertical wellbores, the principles of the
apparatuses, systems, and methods disclosed may be similarly applicable to horizontal wellbore
configurations, conventional vertical wellbore configurations, and combinations thereof.
Therefore, the horizontal or vertical nature of any figure is not to be construed as limiting the
wellbore to any particular configuration.

[0024] As depicted in Figure 1, the operating environment generally comprises a wellbore 114
that penetrates a subterranean formation 102 comprising a plurality of formation zones 2, 4, 6, 8§,

10 and 12 for the purpose of recovering hydrocarbons, storing hydrocarbons, disposing of carbon
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dioxide, or the like. Wellbore 114 may be drilled into the subterranean formation 102 using any
suitable drilling technique. In an embodiment, a drilling or servicing rig 106 disposed at the
surface 104 comprises a derrick 108 with a rig floor 110 through which a work string (e.g., a drill
string, a tool string, a segmented tubing string, a jointed tubing string, or any other suitable
conveyance, or combinations thereof) generally defining an axial flowbore 126 may be positioned
within or partially within wellbore 114. In an embodiment, such a work string may comprise two
or more concentrically positioned strings of pipe or tubing (e.g., a first work string may be
positioned within a second work string). The drilling or servicing rig may be conventional and
may comprise a motor driven winch and other associated equipment for lowering the work string
into wellbore 114. Alternatively, a mobile workover rig, a wellbore servicing unit (e.g., coiled
tubing units), or the like may be used to lower the work string into the wellbore 114. In such an
embodiment, the work string may be utilized in drilling, stimulating, completing, or otherwise
servicing the wellbore, or combinations thereof.

[0025] Wellbore 114 may extend substantially vertically away from the earth’s surface over a
vertical wellbore portion, or may deviate at any angle from the earth’s surface 104 over a deviated
or horizontal wellbore portion 118. In alternative operating environments, portions or substantially
all of wellbore 114 may be vertical, deviated, horizontal, and/or curved and such wellbore may be
cased, uncased, or combinations thereof. In some instances, at least a portion of the wellbore 114
may be lined with a casing 120 that is secured into position against the formation 102 in a
conventional manner using cement 122. In this embodiment, deviated wellbore portion 118
includes casing 120. However, in alternative operating environments, the wellbore 114 may be
partially cased and cemented thereby resulting in a portion of the wellbore 114 being uncased. In
an embodiment, a portion of wellbore 114 may remain uncemented, but may employ one or more
packers (e.g., Swellpackers™, commercially available from Halliburton Energy Services, Inc.) to
isolate two or more adjacent portions or zones within wellbore 114.

[0026] Referring to Figure 1, a wellbore servicing system 100 is illustrated. In the
embodiment of Figure 1, wellbore servicing system 100 comprises a wellbore servicing tool 200
incorporated within work string 112 and positioned proximate and/or substantially adjacent to
one of a plurality of subterranean formation zones (or “pay zones”) 2, 4, 6, 8, 10 or 12.
Additionally, although the embodiment of Figure 1 illustrates wellbore servicing system 100

incorporated within work string 112, a similar wellbore servicing system may be similarly
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incorporated within any other suitable work string (e.g., a drill string, a tool string, a segmented
tubing string, a jointed tubing string, a coiled-tubing string, or any other suitable conveyance, or
combinations thereof), as may be appropriate for a given servicing operation. Additionally, while
in the embodiment of Figure 1, the wellbore servicing tool 200 is located and/or positioned
substantially adjacent to a single zone (e.g., zone 12), a given single servicing tool 200 may be
positioned adjacent to two or more zones.

[0027] In one or more of the embodiments disclosed herein, wellbore servicing tool 200 may
be configured to be actuated while disposed within a wellbore like wellbore 114. In an
embodiment, servicing tool 200 may be configured to alternatingly cycle between a “first”
configuration and a “second” configuration and between the first configuration and a “third”
configuration. For example, in an embodiment such a wellbore servicing apparatus may be
transitioned from the first configuration to the second configuration, from the second
configuration back to the first configuration and, then, from the first configuration to the third
configuration, as will be disclosed herein. Additionally, in an embodiment, such a wellbore
servicing apparatus may be transitioned from the third configuration back to the first
configuration and, then, the cycle repeated again, as will also be disclosed herein.

[0028] Referring to Figure 5, an embodiment of a wellbore servicing tool 200 is illustrated in
the first configuration, particularly, in an unset mode. In an embodiment, when servicing tool
200 is in the first configuration, the tool 200 may be transitionable to the second configuration or
to the third configuration, as will be disclosed herein. Additionally, in an embodiment, when the
servicing tool 200 is in the unset mode of the first configuration, servicing tool 200 is configured
to obstruct a route of fluid communication, particularly, a downward route of fluid
communication, through an axial flowbore 214 of servicing tool 200.

[0029] Referring to Figure 6, an embodiment of the wellbore servicing tool 200 is illustrated
in the second configuration, also referred to as a “jetting” configuration. In an embodiment,
when the servicing tool 200 is in the second configuration, the tool 200 is configured to provide a
route of fluid communication from axial flowbore 126 of work string 112, through one or more
relatively high pressure ports (e.g., ports 220 of servicing tool 200), for example, as may be
suitable for the communication of a hydrajetting and/or perforating fluid. Further, when the
servicing tool 200 is in the second configuration, the servicing tool may be transitionable to the

first configuration.
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[0030] Referring to Figure 7, an embodiment of the wellbore servicing tool 200 is illustrated
in the third configuration, also referred to as a “fracturing” or “mixing” configuration. In an
embodiment, when servicing tool 200 is in the third configuration, the tool 200 is configured to
provide a route of fluid communication from flowbore 126 of work string 112, through one or
more relatively high volume openings (e.g., openings 222 of servicing tool 200), for example as
may be suitable for the communication of a fracturing fluid. Further, when the servicing tool
200 is in the third configuration, the servicing tool may be transitionable to the first
configuration.

[0031] Referring to Figure 8, an embodiment of the wellbore servicing tool 200 is illustrated
in the first configuration, particularly, in a recirculation mode. In an embodiment, when the
servicing tool 200 is in the recirculation mode of the first configuration, servicing tool 200 is
configured to provide a route of fluid communication, particularly, an upward route of fluid
communication, from an exterior of the tool 200, through an axial flowbore 214 of servicing tool
200, to the flowbore 126 of work string 112. Further, the servicing tool 200 may be transitioned
between the unset mode and the recirculation mode of the first configuration as will be disclosed
herein.

[0032] Referring to the embodiments of Figures 2-7, wellbore servicing tool 200 generally
comprises a housing 210 and a tubular member or mandrel 240. Also, the servicing tool 200
may be characterized with respect to a central or longitudinal axis 205.

[0033] In an embodiment, housing 210 may be characterized as a generally tubular body
having a first terminal end 210a (e.g., an uphole end) and a second terminal end 210b (e.g., a
downhole end). Housing 210 may also be characterized as generally defining a longitudinal,
axial flowbore 214. In an embodiment, housing 210 may be configured for connection to and/or
incorporation within a string, such as work string 112. For example, housing 210 may comprise
a suitable means of connection to work string 112. For instance, in the embodiments illustrated
in Figures 4-8, terminal end 210a of housing 210 may comprise one or more internally and/or
externally threaded surfaces 211 as may be suitably employed in making a threaded connection
to work string 112. Alternatively, a wellbore servicing tool like servicing tool 200 may be
incorporated within a work string like work string 112 by any suitable connection, such as, for
example, via one or more quick-connector type connections. Suitable connections to a work

string member will be known to those of skill in the art viewing this disclosure. The axial
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flowbore 214 may be in fluid communication with the axial flowbore 126 defined by work string
112. For example, a fluid communicated via the axial flowbore 126 of work string 112 will flow
into and through axial flowbore 214 of servicing tool 200.

[0034] In an embodiment, housing 210 comprises one or more relatively high-pressure ports
220 (e.g., suitable for a perforating or fluid jetting operation) configured to communicate a fluid
from the axial flowbore 214 of housing 210 to a proximate subterranean formation zone when the
wellbore servicing tool 200 is so configured. In an embodiment, ports 220 may be fitted with one
or more pressure-altering devices (e.g., nozzles, erodible nozzles, jets, or the like). In an additional
embodiment, ports 220 may be fitted with plugs, screens, covers, or shields, for example, to
prevent debris from entering ports 220.

[0035] In an embodiment, housing 210 may also comprise one or more bores or relatively
high-volume openings 222 (e.g., suitable for a fluid fracturing operation and suitable for higher
volume fluid flow relative to ports 220) configured to communicate a fluid from the axial flowbore
214 to a proximate subterranean formation zone when the servicing tool 200 is so configured. For
example, in the embodiment of Figures 5 and 6 (e.g., where servicing tool 200 is in the first mode
and where the servicing tool 200 is in the second, jetting configuration), openings 222 within
housing 210 are obstructed by mandrel 240, as will be discussed herein, and will not communicate
fluid from axial flowbore 214 to an exterior of the housing 210 and/or the surrounding formation
102. In the embodiment of Figure 7 (e.g., where servicing tool 200 is in the third, fracturing
configuration), openings 222 within housing 210 are unobstructed, as will be discussed herein, and
may communicate fluid from axial flowbore 214 to the exterior of the housing 210 and/or the
surrounding formation 102. In an embodiment, openings 222 may be characterized as comprising
a relatively larger cross-sectional area (for example, for the communication of a fluid) than ports
220, for example, such that openings 222 provide for a lesser restriction of fluid flow than ports
220. In an embodiment, opening 222 have a total surface area (e.g., area of the opening) at least
50%, 100%, 150%, 200%, 250%, 300%., 350%, 400%, 450%, or 500% greater than ports 220.
[0036] In an embodiment, housing 210 may comprise a unitary structure (e.g., a single unit of
manufacture, such as a continuous length of pipe or tubing); alternatively, housing 210 may
comprise two or more operably connected components (e.g., two or more coupled sub-

components, such as by a threaded connection). Alternatively, a housing like housing 210 may
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comprise any suitable structure; such suitable structures will be appreciated by those of skill in the
art upon viewing this disclosure.

[0037] Referring to Figure 3, in an embodiment, housing 210 may comprise an inner bore
surface 212 that extends axially from first terminal end 210a of housing 210 to gradient surface
(e.g., beveled surface) 213 of housing 210 and generally defines axial flowbore 214. Ports 220
may be disposed on inner surface 212 and extend radially through housing 210. In an
embodiment, housing 210 may generally define a first recessed bore 216. First recessed bore 216
may generally comprise a passageway (e.g., a circumferential recess extending a length parallel to
longitudinal axis 205) in which at least a portion of mandrel 240 may move longitudinally, axially,
radially, or combinations thereof within axial flowbore 214, as will be disclosed herein. First
recessed bore 216 may be coaxially aligned with central axis 205 of housing 210 and is generally
defined by an axially upper shoulder 216a, an axially lower shoulder 216b and a recessed radially
inner surface 216c extending axially between upper shoulder 216a and lower shoulder 216b.
Openings 222 may be disposed within the first recessed bore 216 on inner surface 216c¢ and extend
radially through housing 210.

[0038] In an embodiment, housing 210 may also generally define a second recessed bore 218.
Second recessed bore 218 may be coaxially aligned with central axis 205 of housing 210 and may
generally comprise a passageway (e.g., a circumferential recess extending a length parallel to
longitudinal axis 205) in which at least a portion of mandrel 240 may move longitudinally, axially,
radially, or combinations thereof within axial flowbore 214, as will be disclosed herein. Second
recessed bore 218 is generally defined by a radially inner surface 218a that extends axially between
lower shoulder 216b of first recessed bore 216 and second terminal end 210b of housing 210.
[0039] In an embodiment, housing 210 further comprises a recess or slot 219 configured to
guide the rotational and axial movement of mandrel 240, as will be disclosed herein. In an
embodiment, slot 219 may be characterized as a continuous slot. For example, slot 219 may
comprise a continuous J-slot, a control groove, an indexing slot, or combinations thereof. As used
herein, a continuous slot refers to a slot, such as a groove or depression having a depth beneath the
inner surface 216c¢ of the first recessed bore and extending entirely about (i.e., 360 degrees) the
circumference of first recessed bore 216, though not necessarily in a single straight path. For
example, as will be discussed herein, a continuous J-slot refers to a design configured to receive

one or more protrusions or lugs coupled to and/or integrated within a component (e.g., mandrel
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240), so as to guide the axial and/or rotational movement of that component through the J-slot, for
example due to the physical interaction between the lug and the upper and lower shoulders of the
slot. Although Figures 2-8 illustrate slot 219 as a continuous J-slot, in an embodiment, slot 219
may comprise a partial J-slot or other control groove or indexing mechanism configured to guide
the rotational and/or axial movement of mandrel 240.

[0040] In the embodiment of Figure 3, J-slot 219 is disposed on the inner surface 216c of first
recessed bore 216. J-slot 219 radially extends partially through housing 210 and is generally
defined by an axially upper shoulder 219b (e.g., which forms the upper bound of the slot 219), an
axially lower shoulder 219c (e.g., which forms the lower bound of the slot 219) and an inner
surface 219a extending between upper shoulder 219b and lower shoulder 219¢c. Inner surface 219a
and upper shoulder 219b generally define one or more upper notches 219d extending axially
upward (i.e., to the left in the Figures) toward first terminal end 210a of housing 210. One or more
upper sloped edges 219g extend between each upper notch 219d, partially defining upper shoulder
219b. Also, inner surface 219a and lower shoulder 219¢ generally define one or more first or short
lower notches 219¢ and one or more second or long lower notches 219f extending axially
downward (i.e., to the right in the Figures) toward second terminal end 210b of housing 210. Long
lower notches 219f extend farther axially in the direction of second terminal end 210b than short
lower notches 219e. Moving radially around the circumference of inner surface 216c, each long
lower notch 219f is followed by a short lower notch 219e, for example, thereby forming an
alternating pattern of long lower notches 219e and short lower notches 219f (e.g., long lower notch
219f — short lower notch 219e — long lower notch 219f — short lower notch 219e, etc.). One or
more lower sloped edges 219h extend between each long lower shoulder 219f and short lower
shoulder 219e, partially defining lower shoulder 219c.

[0041] Referring to Figure 2, in an embodiment mandrel 240 generally comprises a cylindrical
or tubular structure. In an embodiment, mandrel 240 generally comprises an inner cylindrical
surface 240a that generally defines an axial flowbore 241 extending therethrough, an upper end
240b, an upper orthogonal face 240c, a first outer cylindrical surface 240d extending between
upper end 240b and upper face 240c, a flange 240e partially defining a shoulder 240f, a second
outer cylindrical surface 240g extending between upper face 240c and flange 240f, a lower end
240h and a third outer cylindrical surface 2401 extending between shoulder 240f and lower end

240h. In an embodiment, axial flowbore 241 may be coaxial with central axis 205 and in fluid
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communication with axial flowbore 214 defined by housing 210. In the embodiment of Figures 2
and 4-8, mandrel 240 may comprise a single component piece. In an alternative embodiment, a
mandrel like mandrel 240 may comprise two or more operably connected or coupled component
pieces.

[0042] In an embodiment, mandrel 240 further comprises one or more lugs 244 configured to
be received within a slot or indexing mechanism (e.g., slot 219) and to cooperatively control the
rotational and/or axial displacement of mandrel 240, for example, via interaction with such a slot
or indexing mechanism (e.g., slot 219). For example, in the embodiment of Figures 2, mandrel
240 comprises one or more protrusions or lugs 244 disposed on the second outer cylindrical
surface 240g. Lugs 244 extend radially outward from outer cylindrical surface 240g of mandrel
240 and are configured (e.g., sized) to slidably fit within slot 219 of housing 210, as will be
disclosed herein in greater detail.

[0043] In an embodiment, mandrel 240 may be slidably and concentrically positioned within
housing 210. For example, in the embodiment of Figures 2, 5-8, mandrel 240 may be positioned
within the axial flowbore 214 of housing 210. At least a portion of mandrel 240 may be slidably
fitted against a portion of the first recessed bore 216 of housing 210. For example, as illustrated in
Figures 2, 5-8, second outer cylindrical surface 240g of mandrel 240 may be slidably fitted against
first recessed bore 216 of housing 210. Further, at least a portion of mandrel 240 may be slidably
fitted against a portion of inner cylindrical surface 218 of housing 210. For example, as illustrated
in Figures 2, 5-8, third outer cylindrical surface 2401 may be slidably fitted against a portion of
inner cylindrical surface 218 of housing 210.

[0044] In an embodiment, mandrel 240, housing 210 or both may comprise one or more seals
at an interface between the mandrel 240 and the housing 210. For example, in the embodiment of
Figures 2 and 4-8, the servicing tool 200 comprises a seal 248 at the interface between first outer
cylindrical surface 240d of mandrel 240 and inner bore surface 212 of housing 210. In such an
embodiment, mandrel 240 may further comprise one or more radial or concentric recesses or
grooves configured to receive one or more suitable fluid seals 248 disposed on the outer cylindrical
surface 240d to restrict movement via the interface between surface 240d and inner bore surface
212. Additionally and/or alternatively, additional seals may disposed at one or more additional
interfaces between the mandrel 240 and the housing 210 and may be similarly disposed within a

recess or groove within the mandrel 240 or the housing 210. Suitable seals include but are not
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limited to a T-seal, an O-ring, a gasket, or combinations thereof. In an additional embodiment
metal, graphite, rod seals, piston seals, symmetrical seals, or combinations thereof.

[0045] In an embodiment, mandrel 240 and lugs 244 may be biased in a generally upward
direction, for example, toward upper notches 219d. For example, in the embodiment of Figures 2
and 5-8, servicing tool 200 comprises a biasing member 246. In an embodiment, the biasing
member 246 generally comprises a suitable structure or combination of structures configured to
apply a directional force and/or pressure to mandrel 240 with respect to housing 210. Examples of
suitable biasing members include a spring, a compressible fluid or gas contained within a suitable
chamber, an elastomeric composition, a hydraulic piston, or the like. For example, in the
embodiment of Figures 2 and 5-8, the biasing member 246 comprises a spring (e.g., a coiled,
compression spring).

[0046] In the embodiment of Figure 2, biasing member 246 is concentrically positioned about
outer cylindrical surface 2401 of mandrel 240. Biasing member 246 may be configured to apply a
directional force to mandrel 240 with respect to housing 210. For example, in this embodiment,
biasing member 246 is configured to apply an upward force relative to housing 210, via shoulder
240f, to the mandrel 240 throughout at least a portion of the length of the movement of mandrel
240. Engagement between biasing member 246 and shoulder 240f of mandrel 240 biases mandrel
240 axially upward toward upper terminal end 210a of housing 210, such that, if uninhibited,
mandrel 240 will move axially upward.

[0047] In an embodiment, mandrel 240 may be configured to allow upward fluid flow via
flowbore 241 of mandrel 240 to flowbore 214 of housing 210 and to restrict downward flow from
flowbore 214 via flowbore 241. For example, in the embodiment of Figures 2 and 5-8, mandrel
240 further comprises a check valve 250. Check valve 250 generally comprises an obturating
member 250a, a seat 250b and a cage 250c. Seat 250b is disposed on inner cylindrical surface
240a of mandrel 240 and extends radially into axial flowbore 241 of mandrel 240 creating a
reduced flowbore diameter in comparison to the diameter of axial flowbore 241. In an
embodiment, the seat 250b may be integral with (e.g., joined as a single unitary structure and/or
formed as a single piece) and/or connected to mandrel 240. For example, in an embodiment, seat
250b may be attached to mandrel 240. In an alternative embodiment, a seat may comprise an

independent and/or separate component from the mandrel.
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[0048] Referring to Figure 4, an embodiment of cage 250c is illustrated. In an embodiment,
cage 250c is coupled to mandrel 240 at upper end 240b and may comprise a collet-type
configuration including a plurality of fingers 250d having an axial terminal end 250f. Cage 250c
may be integral with mandrel 240 or may comprise a separate component. Cage 250c is
configured to retain obturating member 250a within or substantially within axial flowbore 241.
For example, cage 250c comprises fingers 250d, each of the fingers 250d extending axially from
upper end 240b of the mandrel and radially inward so as to create an inward protrusion 250g (e.g.,
a seat) sized and configured to restrict the obturating member from movement therethrough. A
plurality of openings 250e are formed (e.g., radially) between fingers 250d, allowing for the
bypassing of fluid flow through openings 250e while the obturating member 250a is retained. As
such, the obturating member may be retained (e.g., within the axial flowbore 241 of the mandrel
240) by the seat (e.g., the lower boundary) and the cage (e.g., the upper boundary).

[0049] Obturating member 250a may be a ball, dart, plug or other device configured to create a
restriction of the fluid flow along flowbore 241, for example, as the obturating member is pressed
against seat 250b when fluid pressure above mandrel 240 is higher than fluid pressure below
mandrel 240. Therefore, downward fluid flow via flowbore 241 causes obturating member 250a to
physically engage seat 250b, thereby restricting fluid flow along flowbore 241 in the downward
direction; alternatively, upward fluid flow via flowbore 241 causes obturating member 250a to
disengage from seat 250b and be retained within cage 250c, thereby preventing member 250a from
flowing farther upward.

[0050] Although Figures 2 and 5-8 illustrate check valve 250 as a ball-style check valve, in an
alternative embodiment, a check valve may comprise another suitable configuration of check
valves, for example, capable of allowing fluid movement in one axial direction while obstructing
fluid communication in the opposite direction.

[0051] In the embodiment of Figure 5, mandrel 240 is disposed in a first position within the
housing 210, corresponding to the first configuration of wellbore servicing tool 200. In the first
configuration of servicing tool 200, (e.g., where mandrel 240 is in the first position within housing
210) lugs 244 are disposed within upper notches 219d and physically contact upper shoulder 219b
of slot 219. Where the mandrel 240 is in the first position, the mandrel 240 covers openings 222,

thereby obstructing a route a fluid communication via the openings 222.
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[0052] In the embodiment of Figure 6, mandrel 240 is disposed in a second position within the
housing 210, corresponding to the second configuration (or the jetting configuration) of wellbore
servicing tool 200. In the second configuration of servicing tool 200, (e.g., where mandrel 240 is
in the second position within the housing 210) lugs 244 of mandrel 244 are disposed within short
lower notches 219e and are in physical engagement with lower shoulder 219¢ of slot 219. In the
second position, mandrel 240 is disposed relatively more downward relative to the housing 210 in
comparison to the first position of the mandrel 240. Further, in the second position of mandrel
240, biasing member 246 is further axially compressed in comparison to the compression of the
biasing member 246 in the first position. In the second position, seal 248 provides for sealing
engagement between outer cylindrical surface 240d of mandrel 240 and inner bore 212 of housing
210, for example, thereby restricting fluid communication between axial flowbore 214 and first
recessed bore 216. However, fluid communication is provided along fluid flowpath 500 between
axial flowbore 126 of work string 112 and an exterior of the housing via relatively high pressure
ports 220. Where the mandrel 240 is in the second position, the mandrel 240 covers openings 222,
thereby obstructing a route a fluid communication via the openings 222.

[0053] In the embodiment of Figure 7, mandrel 240 is disposed in a third position,
corresponding to the third configuration (or the fracturing configuration) of wellbore servicing tool
200. In the third configuration of servicing tool 200, (e.g., wherein mandrel 240 is in the third
position) lugs 244 of mandrel 244 are disposed within long lower notches 219f and are in physical
engagement with lower shoulder 219c of slot 219. In the third position, mandrel 240 is disposed
relatively more downward relative to the housing 210 in comparison to both the first position of the
mandrel 240 and the second position of the mandrel 240. Further, in the third position of mandrel
240, biasing member 246 is further axially compressed in comparison to both the first position and
the second position. In the third position, seal 248 does not sealingly engage with inner bore 212
of housing 210, for example, thereby providing for fluid communication along fluid pathway 600
between axial flowbore 126 of work string 112 and an exterior of housing 210 via relatively high
volume openings 222. Where the mandrel 240 is in the third position, the mandrel 240 does not
cover openings 222, thereby allowing a route a fluid communication via the openings 222.

[0054] In an embodiment, mandrel 240 may be configured such that the application of a fluid
and/or hydraulic pressure (e.g., a hydraulic pressure exceeding a threshold) to the axial flowbore

241 thereof will cause mandrel 240 to transition from the first position relative to housing 210 to
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either the second position relative to housing 210 or the third position relative to housing 210, as
will be described herein. For example, in such an embodiment, mandrel 240 may be configured
such that the application of fluid pressure to axial flowbore 241 (e.g., via, flowbores 126 and 214)
results in a net hydraulic force applied to mandrel 240 in the axially downward direction (e.g., in
the direction of the second and/or third positions). Specifically, the fluid and/or hydraulic force
applied to mandrel 240 may be greater in the axial direction of the second and third positions than
the sum of any forces applied in the opposite axial direction (e.g., upward forces resulting from
fluid and/or hydraulic force as may result from a differential in the surface area of the downward-
facing and upward-facing surfaces of the mandrel 240 and the force applied by biasing member
246).

[0055] In an embodiment, mandrel 240 may be configured such that the application of a
biasing force upon the mandrel 240 in the axially upward direction (e.g., in the direction of the first
position) that is greater in magnitude than any fluid and/or hydraulic pressure force upon mandrel
240 in the opposite axial direction will cause mandrel 240 to transition from either the second
position or the third position to the first position. For example, in such an embodiment, mandrel
240 may be configured such that relieving a fluid pressure (e.g., releasing the fluid pressure and/or
allow the fluid pressure to dissipate) applied to the mandrel 240 in the axially downward direction
results in a next force applied to the mandrel 240 in the axially upward direction (e.g., in the
direction of the first position). Specifically, the sum of any forces applied to mandrel 240 may be
greater in the axial direction of the first position (e.g., hydraulic forces and the force applied by the
biasing member 246) than the fluid and/or hydraulic forces applied in the opposite axial direction.
[0056] Further, in an embodiment, mandrel 240 may be configured to cycle between the
second and third positions via the first position. Specifically, mandrel 240 may be configured to
transition, as disclosed herein, from the first position to the second position (e.g., via a fluid and/or
hydraulic force), from the second position back to the first position (e.g., via a biasing force) and
from the first position to the third position (e.g., via a fluid and/or hydraulic force). Additionally,
the mandrel may be configured to transition from the third position (e.g., via a biasing force) back
to the first position. Upon returning to the first position (having most-recently departed the third
position), the mandrel 240 may be configured such that, upon application of a fluid and/or
hydraulic force, the mandrel will again be cycled to the second position. As such, the servicing

tool 200 may be continually cycled from the first position to the second, from the second position
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back to the first position, then from the first position to the third position, and, from the third
position back to the first position. In an embodiment, the configuration of the servicing tool 200 at
a given point during a servicing operation may be ascertainable by an operator, for example, by
noting fluid pumping pressures via one or more flowpaths (e.g., axial flowbore 126.

[0057] In the embodiment of Figures 2 and 5-8, slot 219 is a continuous J-slot that provides for
several axial positions for lugs 244 corresponding to axial positions of mandrel 240 within housing
210. Thus, recessed inner surface 219a allows for lugs 244 to engage slot 219 throughout an entire
rotation of mandrel 240. Lugs 244 may slide (axially and/or rotationally) within slot 219 in
response to an upward and/or downward longitudinal force applied to mandrel 240.

[0058] In an embodiment, the transition between axial positions of mandrel 240 (e.g., first
position, second position and third position) within housing 210 may be controlled by the physical
interaction between lugs 244 and slot 219. Lugs 244 may also prevent mandrel 240 from moving
beyond the range allowed by slot 219 due to the slidable engagement between lugs 244 and
shoulders 219b and 219c of slot 219. The arrangement of slot 219 and lug 244 allows mandrel 240
to move axially and rotationally through slot 219. For example, as mandrel 240 is encouraged to
move in an axial direction, lugs 244 are guided through slot 219 and into one of the notches 219d,
219e, or 219f. For instance, lugs 244 may start at a first position where they are disposed within
one of upper notches 219d of slot 219, wherein an actuating force (e.g., a fluid or hydraulic force)
is not being applied to mandrel 244 and a biasing force from biasing member 246 maintains lugs
244 within notch 219d.

[0059] Upon the application of an actuating force to mandrel 240 in the axially downward
direction (e.g., a fluid or hydraulic force), mandrel 240 may be transitioned from the first position
to the second position (alternatively, as will be discussed herein, to the third position). As mandrel
240 is displaced axially downward due to the application of the actuating force, lugs 244 are
displaced downward within slot 219 until they contact lower sloped edges 219h. Contact between
edges 219h and lugs 244 cause lugs 244 and mandrel 240 to rotate within housing 210 as lugs 244
slide along lower sloped edges 219h until lugs 244 become aligned with short lower notches 219e,
where lugs 244 then move into short lower notches 219¢ and come to a rest against lower shoulder
219c, corresponding to the second position of mandrel 240.

[0060] Upon a reduction of the actuating force (e.g., a fluid or hydraulic force) such that the

biasing force from biasing member 246 provides a net force on mandrel 240 in the axially upward
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direction, mandrel 240 may be transitioned from the second position to the first position. As
mandrel 240 is displaced axially upward due to the force applied by the biasing member, lugs 244
are displaced upward within slot 219 until they contact upper sloped edges 219g. Contact between
edges 219¢g and lugs 244 cause lugs 244 and mandrel 240 to rotate within housing 210 as lugs 244
slide along upper sloped edges 219g until lugs 244 become aligned with upper notches 219d,
where lugs 244 then move into upper notches 219 and come to a rest against upper shoulder 219b,
corresponding to the first position of mandrel 240.

[0061] Upon the application of an actuating force to mandrel 240 in the axially downward
direction (e.g., a fluid or hydraulic force), mandrel 240 may be transitioned from the first position
to the third position (e.g., where the mandrel 240 has most recently departed the second position).
As mandrel 240 is displaced axially downward due to the application of the actuating force, lugs
244 are displaced downward within slot 219 until they contact lower sloped edges 219h. Contact
between edges 219h and lugs 244 cause lugs 244 and mandrel 240 to rotate within housing 210 as
lugs 244 slide along lower sloped edges 219h until lugs 244 enter long lower notch 219f. Lugs 244
and mandrel 244 may continue to displace downward until lugs 244 come to a rest against lower
shoulder 219c of long lower notches 2191, corresponding to the third position of mandrel 240. In
such an embodiment, the overall cycling of mandrel 240 in an axially downward and upward
motion results in lugs 244 of mandrel 240 being cycled between displacement in upper notches
219d, short lower notches 219e, upper notches 219d, and long lower notches 219f.

[0062] In an embodiment, to transition wellbore servicing tool 200 from the first configuration
of servicing tool 200 (e.g., the unset mode, illustrated in Figure 5) to the second or jetting
configuration (e.g., illustrated in Figure 6), fluid pressure within axial flowbore 126 of work string
112 may be increased to a threshold level where a net force acts on mandrel 240 in the axially
downward direction. The threshold level of pressure within axial flowbore 126 will be such that
the pressure force applied on mandrel 240 in the downward direction overcomes the biasing force
from biasing member 246 applied on mandrel 240 in the upward direction. Increasing fluid
pressure within axial flowbore 126 results in a force on mandrel 240 in the downward direction
due to obstructions in downward flow caused by seal 248 and check valve 250. Specifically,
sealing engagement between outer cylindrical surface 240d and inner bore 212 created by seal 248
of mandrel 240 obstructs flow between axial flowbore 214 and openings 222 of housing 210.

Also, check valve 250 within axial flowbore 241, with obturating member 250a in contact with
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seat 250b, obstructs flow across flowbore 241. The obstruction created by check valve 250 results
in hydraulic pressure being applied to mandrel 240 in the downward direction, displacing mandrel
240 axially downward against the biasing force of biasing member 246 from the first position of
mandrel 240 to the second position of mandrel 240, corresponding to the jetting mode and second
configuration of servicing tool 200. As mandrel 240 is displaced downward, lugs 244 are
displaced from upper notches 219d into short lower notches 219e of slot 219. The fluid
obstruction caused by check valve 250 and the sealing engagement provided by seal 248 forces
fluid within axial flowbore 214 along flowpath 500 through relatively high pressure ports 220 to an
exterior of housing 210.

[0063] In an embodiment, in order to transition wellbore servicing tool 200 from the jetting
mode to the third, mixing, or fracturing configuration of servicing tool 200, pressure within axial
flowbore 126 of work string 112 may be reduced (e.g., allowed to dissipate), in turn reducing the
fluid pressure acting on mandrel 240 in the downward direction. This allows biasing member 246
to displace mandrel 240 upward into the first position, with lugs 244 displaced upward from short
lower notches 219e into upper notches 219d of slot 219. Once in the first configuration of
servicing tool 200, hydraulic pressure may be applied against mandrel 240, displacing lugs 244 of
mandrel 240 downward from upper notches 219d into long lower notches 219f of slot 219,
allowing mandrel 240 to be displaced from its first position to its third position, corresponding to
the third, mixing, or fracturing configuration, for example, as shown in Figure 7. The fluid
obstruction caused by check valve 250 directs fluid through relatively high volume openings 222
and to the proximate and/or substantially adjacent zone of the subterranean formation 102. In an
embodiment, openings 222 are configured to provide for a larger cross-sectional area and thus a
lesser flow restriction than ports 220, allowing a larger volume of fluid flowing through openings
222 than ports 220.

[0064] In an embodiment, wellbore servicing tool 200 may be configured to transition from
third, mixing, or fracturing configuration (e.g., Figure 7) to the second, jetting configuration (e.g.,
Figure 6). In such an embodiment, in order to transition wellbore servicing tool 200 from the third,
mixing, or fracturing configuration to the second, jetting configuration, pressure within axial
flowbore 126 of work string 112 may be reduced, in turn reducing the fluid pressure acting on
mandrel 240 in the downward direction. This allows biasing member 246 to displace mandrel 240

upward into the first configuration, with lugs 244 displaced upward from long lower notches 219f
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into upper notches 219d of slot 219. Once in the first configuration of servicing tool 200,
hydraulic pressure may be applied against mandrel 240, displacing lugs 244 of mandrel 240
downward from upper notches 219d into short lower notches 219¢e of slot 219, allowing mandrel
240 to again be displaced from its first position (e.g., Figures 5 and 8) to its second position (e.g.,
Figure 6), corresponding to the second, jetting configuration.

[0065] In an embodiment, wellbore servicing tool 200 may be configured to allow for the
recirculation of a fluid via the axial flowbore 241 of the mandrel 240. For example, in an
embodiment, when the wellbore servicing tool 200 is in the first configuration, particularly, in the
unset mode, the servicing tool 200 may be transitioned to the recirculation mode (e.g., as illustrated
in Figure 8). For example, in order to transition the servicing tool to the recirculation mode,
pressure differential may be created between axial flowbore 126 and an exterior to the housing
210, particularly, such that the pressure within the axial flowbore 126 is less than the pressure
exterior to the housing 210. Such a pressure differential may result from providing suction within
axial flowbore 126, reverse circulating a fluid, allowing fluids exterior to the housing to create a
fluid pressure, or combinations thereof. In an embodiment, the pressure differential may cause the
obturating member 250a of the check valve 250 to disengage the seat 250b and be retained by cage
250c while allowing fluid communication via flowpath 400, through axial flowbore 241 of
mandrel 240 and into the axial flowbore 126 of work string 112. Specifically, for example, with
reference to Figure 4, with obturating member 250a held by inward protrusions 250g of the cage
250c, flowpaths will be provided in the areas between fingers 250d (e.g., openings 250e), allowing
fluid to flow out of and/or bypass the cage 250c.

[0066] In an embodiment, wellbore servicing tool 200 may be transitioned from the
recirculation mode of the first configuration to the unset mode of the first configuration. In such an
embodiment, in order to transition wellbore servicing tool 200 from the recirculation mode to the
unset mode, pressure within axial flowbore 126 of work string 112 may be increased to such that
the fluid pressure within the axial flowbore 126 is greater than the fluid pressure exterior to the
servicing tool 200. As such, the obturating member 250a of the check valve 250 will engage the
seat 250b so as to obstruct fluid communication via the axial flowbore 241 of the mandrel. From
the unset mode of the first configuration, the servicing tool may be transitioned to either the second
or the third configuration (e.g., depending upon the alignment of the lugs with respect to the slot

219).
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[0067] One or more of embodiments of a wellbore servicing system 100 comprising a wellbore
servicing tool like wellbore servicing tool 200 having been disclosed, one or more embodiments of
a wellbore servicing method employing such a wellbore servicing system 100 and/or such wellbore
servicing tools 200 are also disclosed herein. In an embodiment, a wellbore servicing method may
generally comprise the steps of positioning a wellbore servicing tool within a wellbore proximate
to a zone of a subterranean formation, configuring the wellbore servicing tool for performing a
jetting operation, communicating a wellbore servicing fluid at a pressure sufficient to form one or
more perforations via the servicing tool, configuring the wellbore servicing tool for performing a
or fracturing operation, and communicating a wellbore servicing fluid and/or a component thereof
at a rate and pressure sufficient to form or extend one or more fractures within the zone proximate
to the servicing tool via the servicing tool.

[0068] In an additional embodiment, upon completion of the servicing operation with respect
to a given zone, the servicing tool may be moved to another zone and the process of configuring
the wellbore servicing tool for performing a jetting operation, communicating a wellbore servicing
fluid at a pressure sufficient to form one or more perforations via the servicing tool, configuring the
wellbore servicing tool for performing a or fracturing operation, and communicating a wellbore
servicing fluid and/or a component thereof at a rate and pressure sufficient to form or extend one or
more fractures within the zone proximate to the servicing tool via the servicing tool may be
repeated, for as many formation zones as may be present within the subterranean formation.

[0069] In an embodiment, a wellbore servicing tool may be incorporated within a work string
like work string 112 of Figure 1, and may be positioned within a wellbore like wellbore 114. For
example, in the embodiment of Figure 1, work string 112 has incorporated therein a wellbore
servicing tool 200. Also in this embodiment, work string 112 is positioned within wellbore 114
such that the servicing tool 200 is proximate and/or substantially adjacent to formation zone 12. In
an embodiment, wellbore servicing tool 200 may be positioned within wellbore 114 in the first
configuration, for example, in an unset mode. In an embodiment, servicing tool 200 is configured
in the first configuration so as to transition to the second, jetting configuration upon actuation.
[0070] In an embodiment, for example, in the embodiment of Figures 1 and 5-8, the wellbore
may be cased with a casing like casing 120. Also, in such an embodiment, the casing 120 may be
secured in place with cement, for example, such that a cement sheath (e.g., cement 122) surrounds

the casing 120 and fills the void space between the casing 120 and the walls of the wellbore 114.
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Although the embodiments of Figures 1 and 5-8 illustrate, and the following disclosure may
reference, a cased, cemented wellbore, one of skill in the art will appreciate that the methods
disclosed herein may be similarly employed in an uncased wellbore or a cased, uncemented
wellbore, for example, where the casing is secured utilized a packer or the like.

[0071] In an embodiment, the zones of the subterranean formation may be serviced beginning
with the zone that is furthest down-hole (e.g., in the embodiment of Figure 1, formation zone 12)
moving progressively upward toward the furthest up-hole zone (e.g., in the embodiment of Figure
1, formation zone 2). In alternative embodiments, the zones of the subterranean formation may be
serviced in any suitable order, as will be appreciated by one of skill in the art upon viewing this
disclosure.

[0072] In an embodiment, once the work string comprising a wellbore servicing tool has been
positioned within the wellbore, the wellbore servicing tool may be prepared for the communication
of a fluid to the wellbore at a pressure suitable for a jetting operation. Referring to Figures 1, 5,
and 6, in such an embodiment, servicing tool 200, which is positioned proximate and/or
substantially adjacent to the first zone to be serviced (e.g., formation zone 12), is transitioned from
the first configuration (for example, the unset mode of the first configuration) to the second, jetting
configuration (e.g., Figure 6).

[0073] In an embodiment where the wellbore servicing tool is pressure activated, transitioning
servicing tool 200 to the second, jetting configuration may comprise pumping fluid via the
flowbore 126 of the work string 112 so as to increase the fluid pressure within work string 112
(e.g., within flowbore 126). The increased fluid pressure within work string 112 activates check
valve 250, thereby seating obturating member 250a on seat 250b, which restricts flow through
axial flowbore 241 of mandrel 240. The restriction created by check valve 250 applies a
downward force to mandrel 240. When the downward force applied to the mandrel 240 exceeds
the force in the axially upward direction provided by biasing member 246, the mandrel 240 shifts
downward and lugs 244 move rotationally and axially as they follow the profile of slot 219.
Specifically, lugs 244 are displaced from upper notches 219d within recess 219a to short lower
notches 219e. As lugs 244 enter short lower notches 219e and engage lower shoulder 219c,
mandrel 240 comes to rest in the second position, corresponding to the second, jetting

configuration of wellbore servicing tool 200.
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[0074] In an embodiment, with the servicing tool in the second, jetting configuration, a
wellbore servicing fluid may be communicated, for example, via axial flowbore 214 of housing
210, through ports 220 (e.g., high-pressure ports 220), and into the wellbore 114 (for example, as
illustrated by flow arrow 500 of Figure 6). Also, in an embodiment, ports 220 may be fitted with
one or more pressure-altering devices (e.g., nozzles, erodible nozzles, or the like) to increase the
dynamic pressure of fluid emitted from ports 220. Flow of servicing fluid is restricted between
axial flowbore and openings 222 by the sealing engagement between cylindrical outer surface 240d
of mandrel 240 and inner bore 212 of housing 210 provided by seal 248. Nonlimiting examples of
such a suitable wellbore servicing fluid include but are not limited to a perforating or hydrajetting
fluid and the like, or combinations thereof. The wellbore servicing fluid may be communicated at
a suitable rate and pressure for a suitable duration. For example, the wellbore servicing fluid may
be communicated at a rate and/or pressure sufficient to create one or more perforations and/or to
initiate fluid pathways (e.g., perforations 130) within a casing string, a cement sheath, and/or the
subterranean formation 102 and/or a zone thereof.

[0075] In an embodiment, when a desired amount of the servicing fluid has been
communicated, for example, sufficient to create a desired number of perforations such as
perforation 130, an operator may cease the communication of fluid, for example, by ceasing to
pump the servicing fluid into work string 112, and thereby transition the servicing tool from the
second, jetting configuration to the third, mixing or fracturing configuration. As the pressure is
decreased within work string 112, upward axial force applied to mandrel 240 (e.g., applied by
biasing member 246) overcomes the axially downward forces applied to mandrel 240, and
produces a net force in the upward axial direction. The resulting net upward force shifts mandrel
240 axially upward into the first configuration as lugs 244 move rotationally and axially, following
the profile of slot 219, and are displaced from short lower notches 219e into upper notches 219d of
slot 219. As the lugs 244 enter the upper notches 219d, the mandrel 240 again comes to rest in the
first position, corresponding to the first configuration.

[0076] In an embodiment, once mandrel 240 within wellbore servicing tool 200 has
transitioned from the second configuration to the first configuration, the servicing tool 200 may be
transitioned into a third, mixing or fracturing configuration. Referring to Figures 1, 5, and 7, in an
embodiment where the wellbore servicing tool is pressure activated, transitioning servicing tool

200 to the third, mixing or fracturing configuration may again comprise pumping fluid via the
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flowbore 126 of the work string 112 (e.g., within flowbore 126). The increased fluid pressure
within work string 112 activates check valve 250, which restricts flow across axial flowbore 241 of
mandrel 240. The restriction created by check valve 250 applies a downward force to mandrel
240. When the downward force applied to the mandrel 240 exceeds axially upward force provides
by biasing member 246, the mandrel 240 shifts downward and lugs 244 move rotationally and
axially within slot 219. Specifically, lugs 244 are displaced from upper notches 219d within recess
219a to long lower notches 219f of slot 219. As lugs 244 enter long lower notches 219f and
engage lower shoulder 219¢, mandrel 240 comes to rest in the third position, corresponding to the
third, mixing or fracturing configuration of the wellbore servicing tool 200. The additional axial
length of long lower notches 219f (in comparison to short lower notches 219e) allows for
additional axial displacement of mandrel 240 downward such that seal 248 of mandrel 240 is no
longer in sealing engagement with inner bore surface 212 of housing 210. In an embodiment, the
servicing tool 200 may be held relatively static with respect to the formation 102 during or
substantially contemporaneously with the reconfiguration of the tool; alternatively, the servicing
tool may be moved (e.g., upward and/or downward) during and/or substantially
contemporaneously with the reconfiguration of the tool (for example, to align openings 222 with
perforations 130).

[0077] In an embodiment, with the servicing tool in the third, mixing or fracturing
configuration, a wellbore servicing fluid may be communicated, for example, from axial flowbore
214 of housing 210, through openings 222, and to the proximal subterranean formation zone 12
(for example, as illustrated by flow arrow 600) at a relatively higher volume but lower dynamic
pressure than through ports 220 when in the jetting mode. Nonlimiting examples of a suitable
wellbore servicing fluid include but are not limited to a fracturing fluid, an acidizing fluid, the like,
or combinations thereof. In an additional embodiment, the wellbore servicing fluid may also
comprise a composite fluid comprising a first component and a second component, where the first
component may be displaced downhole through a first flow path (e.g., axial flowbore 126 of work
string 112) and the second component may be displaced downhole through a second flow path
(e.g., an annular space 300 surrounding the work string 112). In such an embodiment, the first
component and second component may be mixed within the wellbore prior to and/or substantially
contemporaneously with movement into the subterranean formation 102 (e.g., via fractures 132).

Composite fluids and methods of utilizing the same in the performance of a wellbore servicing
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operation are disclosed in U.S. Application No. 12/358,079, published as US 2010-0044041 Al,
which is incorporated herein by reference in its entirety, for all purposes. The wellbore servicing
fluid may be communicated at a suitable rate and volume for a suitable duration. For example, the
wellbore servicing fluid may be communicated at a rate and/or pressure sufficient to initiate and/or
extend a fluid pathway (e.g., fracture 132) within the subterranean formation 102 and/or a zone
thereof (e.g., one of zones 2, 4, 6, 8, 10, or 12).

[0078] In an embodiment, when a desired amount of the servicing fluid and/or composite fluid
has been communicated to formation zone 12, an operator may cease the communication of fluid
to formation (e.g., formation zone 12). In an embodiment, upon completion of the servicing
operation with respect to a given zone, the servicing tool may be removed to another zone and the
process of configuring the wellbore servicing tool for performing a jetting operation,
communicating a wellbore servicing fluid at a pressure sufficient to form one or more perforations
via the servicing tool, configuring the wellbore servicing tool for performing a or fracturing
operation, and communicating a wellbore servicing fluid and/or a component thereof at a rate and
pressure sufficient to form or extend one or more fractures within the zone proximate to the
servicing tool via the servicing tool, may be repeated with respect the relatively more up-hole
formation zones 2, 4, 6, § and 10. In an embodiment, wellbore servicing tool 200 may be
displaced uphole until it is proximal formation zone 10, wherein this process may be repeated. In
such an embodiment, the operator may choose to isolate a relatively more downhole zone (e.g.,
zone 12) that has already been serviced, for example, for the purpose of restricting fluid
communication into that zone. In such an embodiment, such isolation may be provided via a sand
and/or proppant plug upon the termination of the servicing operation with respect to each zone. In
an alternative embodiment, such isolation may be provided via a mechanical plug or packer (e.g., a
fracturing plug). For example, in such an embodiment, such a mechanical plug or packer may be
set, unset, and reset via interaction with the wellbore servicing tool 200 (e.g., via a mating
assembly at the downhole end of the servicing tool 200), a wireline tool, a fishing neck tool, or the
like.

[0079] Referring to Figures 1, 7 and 8, in an embodiment an operator may optionally transition
wellbore servicing tool 200 into a recirculation mode. As described previously, pressure may be
decreased within work string 112 through the cessation of the displacement of fluid into work

string 112 from the surface 104. As fluid pressure is decreased within work string 112, the biasing
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force on mandrel 240 in the upward axial direction produced by biasing member 246 creates a net
force in the upward axial direction, overcoming the decreasing force applied to mandrel 240 by
fluid within axial flowbore 214 on mandrel 240 in the downward axial direction. Once fluid
pressure within axial flowbore 214 decreases below the fluid pressure of fluid in the surrounding
formation zone 12, mandrel 240 shifts upward into the first position as lugs 244 are displaced from
long lower notches 219f into upper notches 219d along recess 219a of slot 219 and check valve
250 opens as obturating member 250a is displaced axially toward cage 250c, allowing for the
bypassing of fluid around the member 250a along fluid flowpath 400. In the recirculation mode,
formation fluids from zone 12 may be communicated to the axial flowbore 126 of work string 112
through axial flowbore 241 of mandrel 240. The process disclosed herein may thereafter be
repeated with respect one or more of the up-hole formation zones 2, 4, 6, 8 and 10.

[0080] In an embodiment, a wellbore servicing tool such as servicing tool 200, a wellbore
servicing system such as wellbore servicing system 100 comprising a wellbore servicing tool such
as servicing tool 200, a wellbore servicing method employing such a wellbore servicing system
100 and/or such a wellbore servicing system 200, or combinations thereof may be advantageously
employed in the performance of a wellbore servicing operation. For example, as disclosed herein,
a wellbore servicing tool such as servicing tool 200 may allow an operator to cycle a servicing tool
as disclosed herein, for example, servicing tool 200, between a jetting mode and a mixing or
fracturing mode without the need to communicate an obturating member (e.g., a ball, dart and the
like) from the surface 104 to the servicing tool 200 and without the need to remove the servicing
tool 200 from the wellbore. The ability to transition servicing tool 200 from a jetting mode to a
mixing or fracturing mode without communicating an obturating member and without removing
the tool from the wellbore may reduce the total time needed to perform the wellbore stimulation
procedure. Also, the servicing tool does not rely on introducing and landing an obturating member
on a seat within the tool so as to transition the tool from a given mode to another mode, and,
therefore does not present the possibility of obturating members failing to land on their associated
seats, due to erosion or other factors. As such, the servicing tool 200 may be operated in a
wellbore servicing operation as disclosed herein with improved reliability in comparison to

conventional servicing tools.
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ADDITIONAL DISCLOSURE
[0081] The following are nonlimiting, specific embodiments in accordance with the present
disclosure:
[0082] Embodiment 1.  An apparatus for servicing a wellbore comprising:

a housing defining an axial flowbore extending therethrough and comprising:
one or more high-pressure ports; and
one of more high-volume ports; and

a mandrel slidably positioned within the housing, the mandrel defining a mandrel axial
flowbore and being alternatingly movable from a first position relative to the housing to a second
position relative to the housing and to a third position relative to the housing,

wherein, when the mandrel is in the second position, a route of fluid communication via
the one or more high-pressure ports is provided and a route of fluid communication via the high-
volume ports is obstructed,

wherein, when the mandrel is in the third, position, a route of fluid communication via
the high-volume ports is provided, and

wherein the apparatus is transitionable from the second position to the third position
without communicating an obturating member to the apparatus, without removing an obturating
member from the apparatus, or combinations thereof.
[0083] Embodiment 2.  The apparatus of embodiment 1, further comprising:

wherein the housing further comprises a J-slot and the mandrel further comprises at least
one lug, wherein the at least one lug is slidably positioned within the J-slot.
[0084] Embodiment 3.  The apparatus of embodiment 2, wherein the J-slot comprises:

an upper profile comprising a plurality of upper notches; and

a lower profile comprising a plurality of lower short notches and a plurality of lower long

notches, wherein lower short notches and the lower long notches are alternatingly

displaced within the lower profile.
[0085] Embodiment 4.  The apparatus of embodiment 3, wherein the at least one lug of the
mandrel occupies one of the plurality of upper notches in the J-slot when the mandrel is in the

first position.
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[0086] Embodiment 5.  The apparatus of embodiment 3, wherein the at least one lug of the
mandrel occupies one of the plurality of lower short notches in the J-slot when the mandrel is in
the second position.

[0087] Embodiment 6.  The apparatus of embodiment 3, wherein the at least one lug of the
mandrel occupies one of the plurality of lower long notches in the J-slot when the mandrel is in
the third position.

[0088] Embodiment 7. The apparatus of one of embodiments 1 through 6, further
comprising a biasing member configured to bias the mandrel in the direction of the first position.
[0089] Embodiment 8.  The apparatus of claim 1, wherein the mandrel further comprises a
check valve within the mandrel axial flowbore, wherein the check valve is configured to restrict
downward fluid communication via the mandrel flowbore and to permit upward fluid
communication via the mandrel flowbore.

[0090] Embodiment 9. The apparatus of one of embodiments 1 through 7, wherein the
jetting ports are configured for a relatively high-pressure communication of fluid relative to the
fracturing ports.

[0091] Embodiment 10. The apparatus of one of embodiments 1 through 8, wherein the
fracturing ports are configured for a relatively high-volume communication of fluid relative to
the jetting ports.

[0092] Embodiment 11. A system for servicing a wellbore comprising:

a tubular disposed within the wellbore;

a wellbore servicing apparatus coupled to a downhole end of the tubular, the wellbore
servicing apparatus being transitionable between a jetting configuration and a fracturing
configuration, wherein the wellbore servicing apparatus is configured to cycle between the
jetting configuration and the fracturing configuration without communicating an obturating
member to the wellbore servicing apparatus, without removing an obturating member from the
wellbore servicing apparatus, or combinations thereof.

[0093] Embodiment 12. The system of embodiment 11, wherein the wellbore servicing
apparatus comprises:

a housing defining an axial flowbore extending therethrough and comprising:

one or more high-pressure ports; and

one of more high-volume ports; and
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a mandrel slidably positioned within the housing, the mandrel defining a mandrel axial
flowbore and being alternatingly movable from a first position relative to the housing to a second
position relative to the housing and to a third position relative to the housing,

wherein, when the mandrel is in the second position, the apparatus is configured in the
jetting configuration, and

wherein, when the mandrel is in the third position, the apparatus is configured in the
fracturing configuration.

[0094] Embodiment 13. A method for servicing a wellbore comprising:

positioning a wellbore servicing apparatus within the wellbore proximate to a first
subterranean formation zone;

configuring the wellbore servicing apparatus to deliver a jetting fluid without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

communicating the jetting fluid via the wellbore servicing apparatus;

configuring the wellbore servicing apparatus to deliver a fluid at a rate and pressure
sufficient to form and/or extend a fracture within the first subterranean formation zone without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

forming a fracture within the first subterranean formation zone by communicating a fluid
via the wellbore servicing apparatus.

[0095] Embodiment 14. The method of embodiment 13, wherein communicating the jetting
fluid via the wellbore servicing apparatus forms a perforation within a casing, a cement sheath, a
wellbore wall, or combinations thereof.

[0096] Embodiment 15. The method of one of embodiments 13 through 14, wherein
configuring the wellbore servicing apparatus to deliver the jetting fluid comprises making a first
application of fluid pressure to an axial flowbore of the wellbore servicing apparatus.

[0097] Embodiment 16. The method of embodiment 15, wherein the first application of the
pressure transitions a mandrel within the wellbore servicing apparatus from a first axial position
relative to a housing of the wellbore servicing tool to a second axial position relative to the

housing.
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[0098] Embodiment 17. The method of embodiment 16, wherein configuring the wellbore
servicing apparatus to deliver a fluid at a rate and pressure sufficient to form and/or extend a
fracture comprises:

releasing the first application of pressure;

making a second application of fluid pressure to the axial flowbore.
[0099] Embodiment 18. The method of embodiment 17, wherein releasing the first
application of pressure transitions the mandrel from the second axial position to the first axial
position.
[00100] Embodiment 19. The method of embodiment 18, wherein the second application of
pressure transitions the mandrel from the first axial position to a third axial position relative to
the housing.
[00101] Embodiment 20. The method of one of embodiments 13 through 19, further
comprising:

after forming a fracture within the first subterranean formation zone, positioning the
wellbore servicing apparatus within the wellbore proximate to a second subterranean formation
zone;

configuring the wellbore servicing apparatus to deliver a jetting fluid without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

communicating the jetting fluid via the wellbore servicing apparatus;

configuring the wellbore servicing apparatus to deliver a fluid at a rate and pressure to
form and/or extend a fracture within the second subterranean formation zone without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

forming a fracture within the second subterranean formation zone by communicating a
fluid via the wellbore servicing apparatus.
[00102] Embodiment 21. The method of one of embodiments 13 through 20, wherein
forming the fracture within the first subterranean formation zone by communicating a fluid via
the wellbore servicing apparatus comprises communicating a proppant-laden fluid.
[00103] Embodiment 22. The method of embodiment 21, wherein forming the fracture

within the first subterranean formation zone by communicating a fluid via the wellbore servicing
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apparatus comprises forming a composite fracturing fluid within the wellbore, the fracture, or
combinations thereof.

[00104] While embodiments of the invention have been shown and described, modifications
thereof can be made by one skilled in the art without departing from the spirit and teachings of the
invention. The embodiments described herein are exemplary only, and are not intended to be
limiting. Many variations and modifications of the invention disclosed herein are possible and are
within the scope of the invention. Where numerical ranges or limitations are expressly stated, such
express ranges or limitations should be understood to include iterative ranges or limitations of like
magnitude falling within the expressly stated ranges or limitations (e.g., from about 1 to about 10
includes, 2, 3, 4, etc.; greater than 0.10 includes 0.11, 0.12, 0.13, etc.). For example, whenever a
numerical range with a lower limit, Rl, and an upper limit, Ru, is disclosed, any number falling
within the range is specifically disclosed. In particular, the following numbers within the range are
specifically disclosed: R=RIl +k* (Ru-Rl), wherein k is a variable ranging from 1 percent to 100
percent with a 1 percent increment, i.e., k is 1 percent, 2 percent, 3 percent, 4 percent, 5 percent,
..... 50 percent, 51 percent, 52 percent, ....., 95 percent, 96 percent, 97 percent, 98 percent, 99
percent, or 100 percent. Moreover, any numerical range defined by two R numbers as defined in
the above is also specifically disclosed. Use of the term "optionally" with respect to any element
of a claim is intended to mean that the subject element is required, or alternatively, is not required.
Both alternatives are intended to be within the scope of the claim. Use of broader terms such as
comprises, includes, having, etc. should be understood to provide support for narrower terms such
as consisting of, consisting essentially of, comprised substantially of, etc.

[00105]  Accordingly, the scope of protection is not limited by the description set out above but
is only limited by the claims which follow, that scope including all equivalents of the subject
matter of the claims. Each and every claim is incorporated into the specification as an embodiment
of the present invention. Thus, the claims are a further description and are an addition to the
embodiments of the present invention. The discussion of a reference in the Detailed Description of
the Embodiments is not an admission that it is prior art to the present invention, especially any
reference that may have a publication date after the priority date of this application. The
disclosures of all patents, patent applications, and publications cited herein are hereby incorporated
by reference, to the extent that they provide exemplary, procedural or other details supplementary

to those set forth herein.
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CLAIMS

What is claimed is:
1. An apparatus for servicing a wellbore comprising:

a housing defining an axial flowbore extending therethrough and comprising:

one or more high-pressure ports; and
one of more high-volume ports; and

a mandrel slidably positioned within the housing, the mandrel defining a mandrel axial
flowbore and being alternatingly movable from a first position relative to the housing to a second
position relative to the housing and to a third position relative to the housing,

wherein, when the mandrel is in the second position, a route of fluid communication via
the one or more high-pressure ports is provided and a route of fluid communication via the high-
volume ports is obstructed,

wherein, when the mandrel is in the third, position, a route of fluid communication via
the high-volume ports is provided, and

wherein the apparatus is transitionable from the second position to the third position
without communicating an obturating member to the apparatus, without removing an obturating
member from the apparatus, or combinations thereof.
2. The apparatus of claim 1, further comprising:

wherein the housing further comprises a J-slot and the mandrel further comprises at least
one lug, wherein the at least one lug is slidably positioned within the J-slot.
3. The apparatus of claim 2, wherein the J-slot comprises:

an upper profile comprising a plurality of upper notches; and

a lower profile comprising a plurality of lower short notches and a plurality of lower long
notches, wherein lower short notches and the lower long notches are alternatingly displaced
within the lower profile.
4. The apparatus of claim 3, wherein the at least one lug of the mandrel occupies one of the
plurality of upper notches in the J-slot when the mandrel is in the first position.
5. The apparatus of claim 3, wherein the at least one lug of the mandrel occupies one of the
plurality of lower short notches in the J-slot when the mandrel is in the second position.
6. The apparatus of claim 3, wherein the at least one lug of the mandrel occupies one of the

plurality of lower long notches in the J-slot when the mandrel is in the third position.
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7. The apparatus of one of claims 1-6, further comprising a biasing member configured to
bias the mandrel in the direction of the first position.

8. The apparatus of claim 1, wherein the mandrel further comprises a check valve within the
mandrel axial flowbore, wherein the check valve is configured to restrict downward fluid
communication via the mandrel flowbore and to permit upward fluid communication via the
mandrel flowbore.

9. The apparatus of one of claims 1-7, wherein the high-pressure ports are configured for a
relatively high-pressure communication of fluid relative to the high-volume ports.

10. The apparatus of one of claims 1-8, wherein the high-volume ports are configured for a
relatively high-volume communication of fluid relative to the high-pressure ports.

11. A system for servicing a wellbore comprising:

a tubular disposed within the wellbore;

a wellbore servicing apparatus coupled to a downhole end of the tubular, the wellbore
servicing apparatus being transitionable between a jetting configuration and a fracturing
configuration, wherein the wellbore servicing apparatus is configured to cycle between the
jetting configuration and the fracturing configuration without communicating an obturating
member to the wellbore servicing apparatus, without removing an obturating member from the
wellbore servicing apparatus, or combinations thereof.

12. The system of claim 11, wherein the wellbore servicing apparatus comprises:

a housing defining an axial flowbore extending therethrough and comprising:

one or more high-pressure ports; and
one of more high-volume ports; and

a mandrel slidably positioned within the housing, the mandrel defining a mandrel axial
flowbore and being alternatingly movable from a first position relative to the housing to a second
position relative to the housing and to a third position relative to the housing,

wherein, when the mandrel is in the second position, the apparatus is configured in the
jetting configuration, and

wherein, when the mandrel is in the third position, the apparatus is configured in the

fracturing configuration.
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13. A method for servicing a wellbore comprising:

positioning a wellbore servicing apparatus within the wellbore proximate to a first
subterranean formation zone;

configuring the wellbore servicing apparatus to deliver a jetting fluid without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

communicating the jetting fluid via the wellbore servicing apparatus;

configuring the wellbore servicing apparatus to deliver a fluid at a rate and pressure
sufficient to form and/or extend a fracture within the first subterranean formation zone without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

forming a fracture within the first subterranean formation zone by communicating a fluid
via the wellbore servicing apparatus.
14. The method of claim 13, wherein communicating the jetting fluid via the wellbore
servicing apparatus forms a perforation within a casing, a cement sheath, a wellbore wall, or
combinations thereof.
15. The method of one of claims 13-14, wherein configuring the wellbore servicing apparatus
to deliver the jetting fluid comprises making a first application of fluid pressure to an axial
flowbore of the wellbore servicing apparatus.
16. The method of claim 15, wherein the first application of the pressure transitions a
mandrel within the wellbore servicing apparatus from a first axial position relative to a housing
of the wellbore servicing tool to a second axial position relative to the housing.
17. The method of claim 16, wherein configuring the wellbore servicing apparatus to deliver
a fluid at a rate and pressure sufficient to form and/or extend a fracture comprises:

releasing the first application of pressure;

making a second application of fluid pressure to the axial flowbore.
18. The method of claim 17, wherein releasing the first application of pressure transitions the
mandrel from the second axial position to the first axial position.
19. The method of claim 18, wherein the second application of pressure transitions the

mandrel from the first axial position to a third axial position relative to the housing.
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20. The method of one of claims 13-19, further comprising:

after forming a fracture within the first subterranean formation zone, positioning the
wellbore servicing apparatus within the wellbore proximate to a second subterranean formation
zone;

configuring the wellbore servicing apparatus to deliver a jetting fluid without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

communicating the jetting fluid via the wellbore servicing apparatus;

configuring the wellbore servicing apparatus to deliver a fluid at a rate and pressure to
form and/or extend a fracture within the second subterranean formation zone without
communicating an obturating member to the wellbore servicing apparatus, without removing an
obturating member from the wellbore servicing apparatus, or combinations thereof;

forming a fracture within the second subterranean formation zone by communicating a
fluid via the wellbore servicing apparatus.
21. The method of one of claims 13-20, wherein forming the fracture within the first
subterranean formation zone by communicating a fluid via the wellbore servicing apparatus
comprises communicating a proppant-laden fluid.
22. The method of claim 21, wherein forming the fracture within the first subterranean
formation zone by communicating a fluid via the wellbore servicing apparatus comprises

forming a composite fracturing fluid within the wellbore, the fracture, or combinations thereof.
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